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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of four series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATER-IALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no g as to its y or its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part 1 February 1980 T1 02-80 Tubes for r.f. heating
(ET1a 12-75)

Part 2 April 1980 T2 04-80 Transmitting tubes for communications
(ET1b 08-77)
Part 2b May 1978 ET2b 05-78 Microwave semiconductors and components

Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators.

Part 3 June 1980 T3 06-80 Klystrons, travelling-wave tubes, microwave diodes
(ET2a 11-77)

Part 3 January 1975 ET3 01-75 Special Quality tubes, miscellaneous devices

Part 4 September 1980 T4 09-80 Magnetrons
(ET2a 11-77)

Part 5 August 1981 T5 08-81 Cathode-ray tubes
(ET5a 10-79) Instrument tubes, monitor and display tubes, C.R. tubes
for special applications.

Part 6 July 1980 T6 07-80 Geiger-Miiller tubes
(ET6 01-77)

Part 7 February 1982 717 02-82 Gas-filled tubes
(ET7a 03-77) Segment indicator tubes, indicator tubes, dry reed contact
(ET7b 05-79) units, thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes, associated accessories.’

Part 8 February 1982 T8 02-82 Picture tubes and components
(ET8 07-79) Colour TV picture tubes, black and white TV picture tubes,
colour monitor tubes for data graphic display, monochrome
monitor tubes for data graphic display, components for
. colour television, components for black and white television
and monochrome data graphic display.

Part 9 June 1980 T9 06-80 Photo and electron multipliers
(ET9 03-78) Photomultiplier tubes, phototubes, single channel electron
multipliers, channel electron multiplier plates.

Part 10 May 1981 T10 05-81 Camera tubes and accessories, image intensifiers
(ET5b 12-78)
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SEMICONDUCTORS (RED SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part 1 March 1980 S1 03-80 Diodes
(SC1b 05-77) Small-signal germanium diodes, small-signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes, rectifier diodes

Part 2 May 1980 S2 05-80 Power diodes, thyristors, triacs
(SC1a 08-78) Rectifier diodes, voltage regulator diodes (> 1,5 W),
rectifier stacks, thyristors, triacs

Part 3 April 1980 S3 04-80 Small-signal transistors
(SC2 11-77, partly)
(SC2 01-78, partly)

Part 4 September 1981 S4 09-81 Low-frequency power transistors
(SC2 06-79)

Part 4a December 1978 SC4a12-78 Transmitting transistors and modules

Part 5 October 1980 S5 10-80 Field-effect transistors
(SC3 01-78, partly)

Part 7 December 1980 S7 12-80 Microminiature semiconductors for hybrid circuits
(SC4c 07-78)

Part 8 April 1980 S8 06-81 Devices for optoelectronics
(SC4b 09-78) Photosensitive diodes and transistors, light-emitting diodes,
displays, photocouplers, infrared sensitive devices, photo-
conductive devices

Part 10 September 1981 S10 09-81 Wideband transistors and wideband hybrid IC modules
(SC3 01-78, partly)

June 1981
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INTEGRATED CIRCUITS (PURPLE SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code. Books with the purple cover will replace
existing red covered editions as each is revised.

Part 1 May 1980 1C1 05-80
(SC5b 03-77)

Part2  May 1980 1C2 05-80
(SC5b 03-77)

Part4  October 1980 1C4 10-80
(SC6 10-77)

Part 5 February 1982 IC5 02-82

Part5a November 1976 SC5a 11-76
Part 6b  August 1979 SCé6b 08-79
Part7  May 1981 1C7 05-81
Part8 May 1981 1C8 05-81

Part 9 November 1981 1C9 11-81

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment

Digital integrated circuits

LOCMOS HE4000B family

Digital integrated circuits - ECL
ECL10000 (GX family)

ECL100000 (HX family)

Dedicated designs

Professional analogue integrated circuits
ICs for digital systems in radio and television receivers
Signetics Bipolar memories

Signetics Analogue circuits

Signetics TTL Logic

December ?981



COMPONENTS AND MATERIALS (GREEN SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code
of the preceding issue is given in brackets under the new code.

Part 1

Part 2

Part 3

Part 4
Part 4a

Part 6

Part 7a

Part 8

Part 9

Part 10
Part 11

Part 12
Part 13
Part 14

Part 15

Part 16

October 1981

June 1981

January 1981

December 1981
November 1978

May 1981

January 1979

September 1981

August 1979

October 1980
December 1979

November 1979
December 1979
April 1980

May 1980

January 1982

C110-81

C2 06-81
(CM3a 09-78)

C301-81
(CM3b.10-78)

C4 12-81
CMd4a 11-78

C6 05-81
(CM6 04-77)

CM7a 01-79

C8 09-81
(CM8 06-79)

CMO08-79

C10 10-80
CcM11 12-79

CcM12 11-79

'CM13 1279

C14 04-80
(CM2b 02-78)

C15 05-80
(CM2b 02-78)

C16 01-82
(CM4b 02-79)

Assemblies for industrial use

PLC modules, PC20 modules, HNIL FZ/30 series,
NORbits 60-, 61-, 90-series, input devices, hybrid ICs,
peripheral devices

FM tuners, television tuners, video modulators, surface
acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Soft Ferrites
Ferrites for radio, audio and television, beads and chokes,
FXC potcores and square cores, FXC transformer cores

Electric motors and accessories
Permanent magnet synchronous motors, stepping motors,

direct current motors

Assemblies
Circuit blocks 40-series and CSA70 (L), counter modules
50-series, input/output devices

Variable mains transformers

Piezoelectric quartz devices
Quartz crystal units, temperature compensated crystal
oscillators

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resist-
ors (LDR), negative temperature coefficient thermistors
(NTC), positive temperature coefficient thermistors (PTC)

Variable resistors and test switches
Fixed resistors

Electrolytic and solid capacitors
Film capacitors, ceramic capacitors, variable capacitors

Piezoelectric ceramics, permanent magnet materials

l (December 1981
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NUMERICAL
INDEX

)

NUMERICAL INDEX GX FAMILY (ECL10 000)

GXB10100
GXB10101
GXB10102
GXB10103
GXB10104

GXB10105
GXB10106
GXB10107
GXB10108
GXB10109

GXB10110
GXB10111
GXB10112
GXB10113
GXB10114

GXB10115
GXB10116
GXB10117
GXB10118
GXB10119

GXB10121
GXB10123
GXB10124
GXB10125
GXB10129

GXB10130
GXB10131
GXB10132
GXB10133
GXB10134

GXB10135
GXB10136
GXB10137
GXB10141
GXB10145

quadruple 3-input NOR gate (1 input common)
quadruple 2-input OR/NOR gate (1 input common)
quadruple 2-input, 3 NOR and 1 OR/NOR gate
quadruple 2-input, 3 OR and 1 OR/NOR gate
quadruple 2-input, 3 AND and 1 AND/NAND gate

triple 2-3-2 input OR/NOR gate

triple 4-3-3 input NOR gate

triple 2-input EXCLUSIVE-OR/EXCLUSIVE-NOR gate
dual 3-input AND/NAND gate

dual 4-5 input OR/NOR gate

dual 3-input/3-output OR gate (line driver)

dual 3-input/3-output NOR gate (line driver)

dual 3-input/3-output (1 OR and 2 NOR) line driver
quadruple EXCLUSIVE-OR gate (with enable)
triple line receiver

quadruple line receiver

triple line receiver

dual 2-wide 2-3 input OR-AND/OR-AND-INVERT gate
dual 2-wide 3-input OR-AND gate

4-wide 4-3-3-3 input OR-AND gate

4-wide OR-AND/OR-AND-INVERT gate
tripte BUS driver

quadruple TTL to ECL translator
quadruple ECL to TTL translator
quadruple TTL/IBM bus receiver/latch

dual D-type latch

dual D-type master-slave flip-flop

dual 2-input multiplexer with clocked D-type latches and common reset
quadruple latch with D-type inputs and enable outputs

dual 2-input multiplexer with clocked D-type latches

dual JK master-siave flip-flop
universal hexadecimal counter
universal decade counter

4-bit universal shift register
64-bit, 4-bits per word RAM

June 1981




NUMERICAL
INDEX

GXB10149
GXB10155
GXB10158
GXB10159
GXB10160

GXB10161
GXB10162
GXB10164
GXB10165
GXB10171

GXB10172
GXB10173
GXB10174
GXB10175
GXB10176

GXB10179
GXB10180
GXB10181
GXB10188
GXB10189

GXB10191
GXB10192
GXB10210
GXB10211
GXB10216

GXB10231
GXB10415; A
GXB10422; A

1024-bit, 4-bits per word PROM

16-bit, 2-bits per word CAM (content addressable memory)
quadruple 2-to-1 multiplexer (non-inverting)

quadruple 2-to-1 multiplexer (inverter)

12-bit parity checker/generator

3-bit decoder with two enable inputs (1 of 8 lines LOW)
3-bit decoder with two enable inputs (1 of 8 lines HIGH)
8-input multiplexer with enable input

8-input priority encoder

dual 2-bit decoder (one of four lines LOW)

dual 2-bit decoder (one of four lines HIGH)
quadruple 2-input multiplexer with latched outputs
dual 4-to-1 multiplexer (with enable)

quint D-latch with common reset and two wired-OR common clock inputs

hex D-type master-slave flip-flop

look-ahead carry block
dual 2-bit adder/subtractor
4-bit arithmetic logic unit
hex buffer (non-inverting)
hex inverter

hex ECL-MST translator

quadruple current mode BUS driver

high speed dual 3-input/3-output OR gate
high speed dual 3-input/3-output NOR gate
triple differential amplifier

high speed dual D-type master-slave flip-flop
1024-bit, 1-bit per word RAM
256-word by 4-bit READ/WRITE RAM

June 1981
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INDEX

NUMERICAL INDEX HX FAMILY (ECL100 000)

HXA100101 triple 5-input OR/NOR gate

HXA100102 quintiple 2-input OR/NOR gate with common enable
HXA100107 quintiple exclusive OR/NOR gate with compare
HXA100112 quadruple double fan-out OR/NOR gate
HXA100114 quintiple differential line receiver
HXA100117 triple 1-2-2-input OR/AND-OR/NAND gate
HXA100118 2-4-4-4-5-input OR/AND-OR/NAND gate
HXA100122 9-bit buffer gate

HXA100123 hex bus driver

HXA100131 triple D flip-flop

HXA100136 multipurpose counting register

HXA100141 8-bit universal shift register

HXA100142 4 x 4 CAM

HXA100145 16 x 4 register file

HXA100150 hex D-type latch flip-flop

HXA100151 hex D-type master-siave flip-flop
HXA100155 quadruple 2-way multiplexer latch
HXA100156 mask-merge selector

HXA100158 8-bit shift matrix

HXA100160 dual 9-bit parity generator/8-bit comparator
HXA100163 dual 8-bit multiplexer

HXA100164 16-input multiplexer

HXA100165 universal priority encoder

HXA100166 9-bit comparator

HXA100170 universal decoder

HXA100171 triple bit 4-way multiplexer

HXA100175 5-bit 100k to 10k interface with latch
HXA100180 fast 6-bit adder

HXA100181 4-bit ALU binary/decimal

HXA100255 5-bit ECL/TTL interface

HXA100415; A 1024 x 1 bit RAM
HXA100422; A 256 x 4 bit RAM

HXA220XXX master slice logic cell array (500 gates)
HXA220384 4-byte multiplexer

HXA220402 > 4-byte comparator and multiplexer
HXA230XXX master slice logic cell array (800 gates)
HXA230101 high level connection matrix 16 - 8
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Dedicated designs

- SAA1059
SAB1018; A
SAB1077
SAB1078
SAB1801D
SAF1034
SAF1534

125 MHz amplifier and divider-by-32/33
sensitive 950 MHz divider-by-256
sensitive 1 GHz divider-by-248/256

650 MHz divider-by-10/11; prescaler
dual differential D-type flip-flop

1,05 GHz divider-by-4

1,60 GHz divider-by-4

NUMERICAL
INDEX

December 1981



FUNCTIONAL
INDEX

FUNCTIONAL INDEX GX FAMILY (ECL10 000)

Gates

Interfaces

Flip-flops

Counters and registers

GXB10100
GXB10101
GXB10102
GXB10103
GXB10104
GXB10105
GXB10106
GXB10107
GXB10108
GXB10109
GXB10110
GXB10111
GXB10113
GXB10117
GXB10118
GXB10119
GXB10121
GXB10210
GXB10211
GXB10216

GXB10112
GXB10114
GXB10115
GXB10116
GXB10123
GXB10124
GXB10125
GXB10129
GXB10188
GXB10189
GXB10192

GXB10130
GXB10131
GXB10133
GXB10135
GXB10175

GXB10176
GXB10231

GXB10136
GXB10137
GXB10141

(selection guide)

quadruple 3-input NOR gate (1 input common)
quadruple 2-input OR/NOR gate (1 input common)
quadruple 2-input, 3 NOR and 1 OR/NOR gate
quadruple 2-input, 3 OR and 1 OR/NOR gate
quadruple 2-input, 3 AND and 1 AND/NAND gate
triple 2-3-2 input OR/NOR gate

triple 4-3-3 input NOR gate

triple 2-input EXCLUSIVE-OR/EXCLUSIVE-NOR gate
dual 3-input AND/NAND gate

dual 4-5 input OR/NOR gate

dual 3-input/3-output OR gate (line driver)

dual 3-input/3-output NOR gate (line driver)

quadruple EXCLUSIVE-OR gate (with enable)

dual 2-wide 2-3 input OR-AND/OR-AND-INVERT gate
dual 2-wide 3-input OR-AND gate

4-wide 4-3-3-3 input OR-AND gate

4-wide OR-AND/OR-AND-INVERT gate

high speed dual 3-input/3-output OR gate

high speed dual 3-input/3-output NOR gate

triple differential amplifier

dual 3-input/3-output (1 OR and 2 NOR) line driver
triple line receiver

quadruple line receiver

triple line receiver

triple bus driver

quadruple TTL to ECL translator
quadruple ECL to TTL translator
quadruple TTL/IBM bus receiver/latch
hex buffer (non-inverting)

hex inverter

quadruple current mode bus driver.

dual D-type latch

dual D-type master-slave flip-flop

quadruple latch with D-type inputs and enable outputs
dual JK master-slave flip-flop

quint D-latch with common reset and two wired-OR
common clock inputs

hex D-type master-slave flip-flop

high speed dual D-type master-slave flip-flop

universal hexadecimal counter
universal decade counter
4-bit universal shift register
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FUNCTIONAL

INDEX

Complex

Memories

GXB10132

GXB10134
GXB10158
GXB10159
GXB10160
GXB10161
GXB10162
GXB10164
GXB10165
GXB10171
GXB10172
GXB10173
GXB10174
GXB10179
GXB10180
GXB10181
GXB10191

GXB10145
GXB10149
GXB10155
GXB10415
GXB10422

dual 2-input multiplexer with clocked D-type latches
and common reset

dual 2-input multiplexer with clocked D-type latches
quadruple 2-to-1 multiplexer (non-inverting)
quadruple 2-to-1 multiplexer (inverting)

12-bit parity checker/generator

3-bit decoder with two enable inputs (1 of 8 lines LOW)
3-bit decoder with two enable input (1 of 8 lines
8-input multiplexer with enable input

8-input priority encoder

dual 2-bit decoder (one of four lines LOW)

dual 2-bit decoder (one of four lines HIGH)
quadruple 2-input multiplexer with latched outputs
dual 4-to-1 multiplexer (with enable)

look-ahead carry block

dual 2-bit adder/subtractor

4-bit arithmetic logic unit

hex ECL-MST translator

64-bit, 4-bits per word RAM

1024-bit, 4-bits per word PROM

16-bit, 2-bits per word CAM (content addressable memory)
1024-bit, 1-bit per word RAM

256-bit, 4-bits per word read/write RAM

December 1981
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FUNCTIONAL
INDEX

FUNCTIONAL INDEX HX FAMILY (ECL100 000)

(selection guide)

Gates HXA100101 triple 5-input OR/NOR gate
HXA100102 quintiple 2-input OR/NOR gate with common enable
HXA100107 quintiple exclusive OR/NOR gate with compare
HXA100112 quadruple double fan-out OR/NOR gate
HXA100117 triple 1-2-2-input OR/AND-OR/NAND gate
HXA100118 © 2-4-4-4-5-input OR/AND-OR/NAND gate
Driver HXA100123 hex bus driver
Interface HXA100114 quintiple differential line receiver
HXA100122 9-bit buffer gate
HXA100175 - 5-bit 100k to 10k interface with latch
HXA100255 5-bit ECL/TTL interface
Flip-flops HXA100131 triple D flip-flop
HXA100150 hex D latch flip-flop
HXA100151 hex D master-slave flip-flop
Matrix HXA100158 8-bit shift matrix
Multiplexers HXA100155 quadruple 2-way multiplexer latch
HXA100163 dual 8-bit multiplexer
HXA100164 16-input multiplexer
HXA100171 triple bit 4-way multiplexer
Memories HXA100142 4 x 4 CAM

HXA100415; A 1024 x 1 bit RAM
HXA100422; A 256 x 4'bit RAM

Counters and registers HXA100136 multipurpose counting register
HXA100141 8-bit universal shift register
HXA100145 16 x 4 register file

Complex HXA100156 mask-merge selector
HXA100160 dual 9-bit parity generator/8-bit comparator
HXA100165 universal priority encoder
HXA100166 9-bit comparator
HXA100170 universal decoder
HXA100180 fast 6-bit adder
HXA100181 4-bit ALU binary/decimal

Gate array HXA220XXX MLA24 (500 gates)
HXA220384 4-byte multiplexer
HXA220402 4-byte comparator and multiplexer
HXA230XXX MLA36 (800 gates)
HXA230101 high level connection matrix 16 - 8
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GENERAL

PREFACE TO DATA

The published data comprise useful design information and criteria on which to base acceptance testing
of the circuits. For ease of reference, the data on each circuit are grouped according to the several
headings as described below. For an explanation of the letter symbols used in designating terminals and
performance, the electrical and logic quantities pertaining to them and for an explanation of the type
designation code, see the chapters type designation code and letter symbols.

Quick reference data

The main properties of the integrated circuit summarized for quick reference.

Circuit diagram

Circuit diagrams and logic symbols are given to illustrate the circuit function. The diagrams show only
essential elements, parasitic elements due to the method of manufacture normally being omitted. The
manufacturer reserves the right to make minor changes to improve manufacturability.

Logic symbols (digital circuits)

Graphical logic symbols accord with MIL standard 806B. Supplementary drawings correlate logic
functions with pin locations as a help to laying out printed circuit boards.

Ratings

Ratings are limits beyond which the serviceability of the integrated circuit may be impaired. The
ratings given here are in accordance with the Absolute Maximum System as defined in publication

no. 134 of the International Electrical Commission; for further details see chapter Rating Systems.

If a circuit is used under the conditions set forth in the sections Characteristics and Additional System
Design Data, its operation within the ratings is ensured.

Characteristics

Characteristics are measurable properties of the integrated circuit described. Under a specific set of
test conditions compliance with limit values given under this heading establishes the specified perform-
ance of the circuit; this can be used as a criterion for acceptance testing.

Values cited as typical are given for information only and are not éubject to any form of guarantee.

Application information

Under this heading, practical circuit connections and the resulting performance are described. Care has
been taken to ensure the accuracy and completeness of the information given, but no liability therefor
is assumed, nor is licence under any patent implied.
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GENERAL J t

PRO ELECTRON TYPE DESIGNATION CODE
FOR INTEGRATED CIRCUITS

This type nomenclature applies to semiconductor monolithic, semiconductor multi-chip, thin-film,
thick-film and hybrid integrated circuits.

A basic number consists of:
THREE LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST AND SECOND LETTER
1. DIGITAL FAMILY CIRCUITS

The FIRST TWO LETTERS identify the FAMILY (see note 1).
2. SOLITARY CIRCUITS

The FIRST LETTER divides the solitary circuits into:

S : Solitary digital circuits
T : Analogue circuits
U : Mixed analogue/digital circuits

The SECOND LETTER is a serial letter without any further significance except ‘H’ which stands
for hybrid circuits.

3. MICROPROCESSORS
The FIRST TWO LETTERS identify microprocessors and correlated circuits as follows:
| Microcomputer

MA | Central processing unit

MB :  Slice processor (see note 2)

MD : Correlated memories

ME :  Other correlated circuits (interface, clock, peripheral controller, etc.)

THIRD LETTER

It indicates the operating ambient temperature range.
The letters A to G give information about the temperature:

: temperature range not specified
:0to+70°C

1 —55to + 125 0C

1 —25t0+70°C

: —25to +85 °C

: —40to +85 °C

: —55to + 85 °C

If a circuit is published for another temperature range, the letter indicating a narrower temperature
range may be used or the letter ‘A’.

Example: the range 0 to + 75 OC can be indicated by ‘B’ or ‘A’.

OGMmMOO®W>»
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GENERAL

SERIAL NUMBER

This may be either a 4-digit number assigned by Pro Electron, or the serial number (which may be a
combination of figures and letters) of an existing company type designation of the manufacturer.

To the basic type number may be added:
A VERSION LETTER

Indicates a minor variant of the basic type or the package. Except for ‘Z’, which means customized
wiring, the letter has no fixed meaning. The following letters are recommended for package variants:

: for cylindrical

: for ceramic DIL

: for flat pack

: for leadless chip carrier
: for plastic DIL

: for QIL

: for uncased chip

COOrmooO

Alternatively a TWO LETTER SUFFIX may be used instead of a single package version letter, if the
manufacturer (sponsor) wishes to give more information.

FIRST LETTER: General shape SECOND LETTER: Material
C : Cylindrical C : Metal-ceramic

D : Dual-in-line (DIL) G : Glass-ceramic (cerdip)

E : Power DIL (with external heatsink) M : Metal

F : Flat (leads on 2 sides) P : Plastic

G : Flat (leads on 4 sides)

K : Diamond (TO-3 family)

<

: Muitipie-in-iine {except Duai-, Tripie-, Quadrupie-in-iine)
Q : Quadruple-in-line (QIL)

R : Power QIL (with external heatsink)

S : Single-in-line

T : Triple-in-line

A

hyphen precedes the suffix to avoid confusion with a version letter.

Notes

1. A logic family is an assembly of digital circuits designed to be interconnected and defined by its
basic electrical characteristics (such as: supply voltage, power consumption, propagation delay,
noise immunity).

2. By ‘slice processor’ is meant: a functional slice of microprocessor.
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GENERAL

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may also be a set of related values,
usually shown in graphical form.

Bogey electronic device. An electronic device whose characteristics have the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic
device. It is determined for specified values of environment and operation, and may be stated in any
suitable terms.

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

Note
The rating system indicates the division of responsibility between the device manufacturer and the
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating con-
ditions with respect to supply voltage variation, equipment component variation, equipment control
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics
of the device under consideration and of all other electronic devices in the equipment.
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GENERAL

DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed:
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design maximum
value for the intended service is exceeded with a bogey device under the worst probable operating
conditions with respect to supply voltage variation, equipment component variation, variation in
characteristics of all other devices in the equipment, equipment control adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.
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LETTER SYMBOLS FOR LINEAR INTEGRATED CIRCUITS

The voltages and currents are normally related to the terminals to which they are applied or at which
they appear. Each terminal is indicated by a number. In appropriate cases, voltages, currents etc.
pertinent to one or more of the circuit elements (transistors, diodes) are given in which case symbols
are based on the recommendations as published in |EC Publication 148.

Quantity symbols

1. Instantaneous values of current, voltage and power, which vary with time are represented by the
appropriate lower case letter,

Examples: i, v, p

2. Maximum (peak), average, d.c. and root-mean-square values are represented by the appropriate upper
case letter.

Examples: [, V, P

Polarity of current and voltage
A current is defined to be positive when its conventional direction of flow is into the device.

A voltage is measured with respect to the reference terminal, which is indicated by the subscripts. Its
polarity is defined to be positive when the potential is higher on the measured terminal than on the
reference terminal.

Subscripts
For currents the number behind the quantity symbol indicates the terminal carrying the current.
Examples: 12, i14

For voltages normally two number subscripts are used, connected by a hyphen. The first number
indicates the terminal at which the voltage is measured and the second subscript the reference terminal.
Where there is no possibility of confusion the second subscript may be omitted.

Examples: V.12, v14.2, Vs, vg

To distinguish between maximum (peak), average, d.c. and root-mean-square values the following
subscripts are added:

For maximum (peak) values Morm

For average values AV or av
For root-mean-square values  (RMS) or (rms)
For d.c. values no additional subscripts

The upper case subscripts indicate total values. The lower case subscripts indicate values of varying
components:

Examples: 12, 12Av, 12(rms). 12(RMS)
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If in appropriate cases quantity symbols are pertinent to single elements of a circuit (transistors or
diodes), the normal subscripts for semiconductor devices can be used.

Examples: VcBO. Vpe: VCES: IC
List of subscripts:

E, e = Emitter terminal (BR) = Break-down

B, b = Base terminal for bipolar transistors M, m = Maximum (peak) value
AV, av = Average value

C, ¢ = Collector terminal (RMS), (rms) = R.M.S. value

S, s = Substrate for bipolar transistor circuits

Electrical parameter symbols

The values of four pole matrix parameters or other resistances, impedances, admittances, etc., inherent
in the device, are represented by the lower case symbol with appropriate subscript.

Examples: hj, z¢, yo, ky

Subscripts for parameter symbols
1. The static values of parameters are indicated by upper case subscripts.
Examples: hgg, h|
2. The small signal values of parameters are indicated by lower case subscripts.
Examples: h;j, zg
3. The first subscript, in matrix notation identifies the element of the four pole matrix.
i (for 11) =input
o (for 22) = output

f (for 21) = forward transfer
r (for 12) = reverse transfer

Examples: V= h;j 11 +h V9,19 =hslq + hoVo
The voltage and current symbols in matrix notation are indicated by a single digit subscript.

The subscript 1 = input; the subscript 2 = output.
The voltages and currents in these equations may be complex quantities.

4. A second subscript is used only for separate circuit elements (e.g. transistors) to identify the circuit
configuration:

e = common emitter; b = common base; ¢ = common collector
5. If it is necessary to distinguish between real and imaginary parts of the four pole parameters, the
following notation may be used:
Re (hj) etc. . . . for the real part
Im (hj) etc. . .. for the imaginary part
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SOLDERING RECOMMENDATIONS

To assure reliable and consistent connections particular attention should be paid to:
1. Flux

A non-active flux is recommended. Where active fluxes are employed, great care in subsequent
substrate cleaning must be exercised.

2. Metal-alloy solder or solder paste

Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or
60% Sn/40% Pb. Any paste used should contain at least 85% metal dry weight.

3. Soldering temperature
This will vary according to the actual method employed.

REFLOW SOLDERING
The preferred technique for mounting miniature or short leaded components on hybrid thick and thin-
film is the method of reflow soldering.

Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore
good inherent adhesive properties which eases positioning of the components.

With the components in position the substrate is heated to a point where the solder begins to flow.
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The
maximum allowed temperature of the plastic body of a device must be kept below 280 ©C during the
soldering cycle.

After cooling the connections may be visually inspected and, where necessary, repaired with a light
soldering iron. Finally any remaining flux must be removed carefully.

IMMERSION SOLDERING

Where a complete substrate or printed circuit board is immersed in solder:
a. The temperature of the soldering bath should not exceed 280 ©C.

b. The duration of the soldering cycle should not exceed 10 seconds.

c. Forced cooling may be applied.

HAND SOLDERING

It is possible to solder miniature devices with a light hand-held soldering iron, but this method has
obvious drawbacks and should therefore be restricted to laboratory use and/or incidental repairs on
production circuits.

1. It is time-consuming and expensive.

2. The device cannot be positioned accurately and therefore the connecting tabs may come into contact
with the substrate and damage it.

3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation.
4. The envelope may be damaged by the iron.
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SOLDERING

1.

By hand

Apply the soldering iron below the seating plane (or more than 2 mm above it). If its temperature
is below 300 OC it must not be in contact for more than 10 seconds; if between 300 ©C and 400 °C,
for not more than 5 seconds.

. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane. If the printed-circuit board has been pre-heated,

forced cooling may be necessary immediately after soldering to keep the temperature within the
permissible limit.

. Repairing soldered joints

The same precautions and limits apply as in (1) above.

December 1981
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INTRODUCTION

INTRODUCTION TO THE ECL DATA HANDBOOK

Emitter coupled logic

Emitter coupled logic (ECL) is the fastest logic type available for practical use today. Traditionally
developed for the high-speed elements of mainframe computers, it is being increasingly applied
wherever ultra-high switching speeds are required. Typical applications include signal generation and
processing, digital switching and filtering networks, arithmetic and logic units of computers, optical
transmission line interfaces and digital video systems.

This data book describes the 10 000 and 100 000 ranges of ECL as well as the high speed memories
and standard and semi-custom LS| circuits fabricated using ECL. These last categories are particularly
valuable to the entrepreneurial circuit designer, being suitable for conventional and state of the art
designs. The semi-custom cell arrays, with a speed-power product of only 3 pJ per gate, are most
useful where ECL operating frequencies, of up to 300 MHz, combined with low power consumption
are critical factors of circuit design.

General

The table below shows a comparison of the propagation delay and switched power per gate of 100 000
ECL against other logic styles.

gate delay switched power —
conventional logic ns mW —
TTL 10 10 =
LSTTL 9 2
STTL 3 20
10 000 ECL 2 25
new logic
ALS 3,5 1
FAST 2 4
100 000 ECL 0,75 40

ECLis a current switching logic. In the base gate of Fig. 1, the current from the current source flows
continuously, through either branch A or branch B. The exponential change of emitter current with
base-emitter voltage results in a rapid switching of the current path. This sensitivity allows a
considerable amount of noise immunity to be built into the circuits. Furthermore, the constant current
nature of the circuits minimizes voltage fluctuations (noise), due to switching, in the supply lines,
eliminating the need for ultra-fast voltage regulators. The effects of switching output loads are isolated
from the inputs by the use of separate supplies for the outputs.
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Veer
Veeo

. B output
Iinput

Vet

l

Fig. 1 ECLis a current-switching logic. The current drawn from the supply voltage (Veet) is thus
independent of the state of the inputs. The use of a separate supply (Vgc2) for the output load
minimizes the effect of output noise on the inputs.

\
7z8a754  EE

Since there are no internal load resistors on the outputs, these can be OR-wired, thus saving additional
circuitry. External pull-down resistors are thus required on outputs. Most of the circuits provide
complementary outputs, allowing simpler system design and eliminating inverters that would other-
wise increase power consumption and circuit cost.

The 100 000 range of ECL is fully compensated for changes in both temperature and voltage. The

10 000 range has voltage compensation only in the memories and cell arrays, with no compensation in
the logic circuits.

The high current drive capability of 100 000 ECL, as shown in the table on page 1, is a valuable feature
when switching signals at speeds that call for transmission line techniques. High current drive contrib-
utes to the signal-to-noise ratio achieved at the receiving end. It also permits a large fan-out, since all
inputs have an internal pull-down resistor of typically 50 k{2 to VEE.

TECHNICAL FEATURES OF ECL
The technology

A conventional planar process is used for the 10 000 ECL range, with a density of about ten gates per
mm? and a delay of 2 ns per gate. This junction-isolated process, achieving about 1,5 GHz transition

frequency, is shown schematically in Fig. 2.
emitter
/ ) —— base
7 »q- isolation
P+’

———deep collector

e N booooooms substrate
’:’:‘:::::‘:::::::" ISR,
X X0
X
7274848.1
PLANAR
Fig. 2 Junction-isolated planar technique used for
10 000 ECL.
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To achieve the delay of only 0,75 ns per gate and the density of 20 gates per mm? of the 100 000 ECL
range (including the memories and LSI circuits of the 10 000 range), an oxide-isolated SUBILO process
is used. This state of the art technique, shown in Fig. 3, achieves a transition frequency of about

4,5 GHz.

collector emitter base

V44 Y72 V%

|N+| pt

Si0,

substrate P

!
|
|
|

! 7274849

Fig. 3 The SUBILO process uses silicon oxide between devices
instead of the p* regions used in the planar process.
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Typical circuits

Figures 4 and 5 show basic schematic diagrams of an OR gate, implemented in 10 000 and 100 000
ECL respectively.

Veez

lj Veer

} to
) » Ot her

gates
to
other gates —O A+B
O A+B
Ao j— v
A4
B O —{

@ 100

7284755 VEE
Fig. 4 OR/NOR gate of 10 000 ECL (simplified).
VEg =-5,2V;Vcer1=Veeg2=0V (ground)
tpHL = tPLH S 2.9 ns; typ. 2 ns.

Vee?
Veer
A+B+C+D+E [
A+B+C+D+E
| ld
Y
AC 1—‘—“'
el
VEE

7284756
Fig. 5 OR/NOR gate of 100 000 ECL (simplified).
VBE =—4,5V;Vcet1=Vee2 =0V (ground). tp H = tpy = typ. 0,75 ns; range 0,45 to 0,95 ns.
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Printed circuit design for ECL circuits

The switching speed of ECL requires that connections are treated as transmission lines, see Fig. 6. The
output of the ECL device can be considered as a voltage source, feeding a transmission line of
characteristic impedance Zg, with a load impedance Z| . The relationship between a voltage step
function at the source and that resulting at the load follows the equation:

V= Vs (1 +p),

where p is the reflection coefficient, determined by the mismatch of the characteristic impedance, Z(,
and the load impedance Z :

ZL—2p
Z+20

V transmission 7V
A\ S line Z Lob
Vg v l l
' .

7284753 7284752

Fig. 6 The high switching speed of ECL requires that connections are treated as transmission lines
with characteristic impedance Z(, feeding a load impedance Z| .

Reflections along the line can be prevented (p = 0) by matching the load impedance to the character-
istic impedance of the line (Z|_ = Z@p). However, the noise margins of the ECL circuits are such that a
15% loss in transmission can be tolerated. This corresponds to an approximate 30% variation between
Z| and Z(. ‘
Microstrip or stripline techniques are recommended for accurate repetition of the distributed induct-
ance and capacitance of printed circuits: these factors determine the characteristic impedance of the
connections:

where L and C are the inductance and capacitance per unit length.

The signal delay along these transmission lines is also determined by the distributed inductance and
capacitance, being proportional to V' LC. This parameter greatly affects system performance and care
must be taken when determining the dimensions and spacing of connections.

Power consumption of ECL systems is relatively highand care must be taken to avoid unduly high
voltage drops along supply lines. The use of large-cross-section conductors is recommended. For large
circuits, several supply lines may be considered necessary.
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HANDLING ECL DEVICES

ECL integrated circuits can be accidentally damaged by over-voltages due to electrostatic discharges
from operators, equipment, work surfaces, packing material etc.

Caution

Testing or handling and mounting call for special attention to personal safety. Personne!l handling ECL
devices should normally be connected to ground via a resistor.

Storage and transport

Store and transport the circuits in their original packing. Alternatively, use may be made of a conductive
material or special IC carrier that connects all leads together.

Testing or handling

Work on a conductive surface (e.g. metal table top) when testing the circuits or transferring them from
one carrier to another. Electrically connect the person doing the testing or handling to the conductive

surface, for example by a metal bracelet and a conductive cord or chain. Connect all testing and hand-

ling equipment to the same surface.

Signals should not be applied to the inputs while the device power supply is off. All unused input leads
can be left unconnected unless otherwise specified in the individual data sheets.

Mounting

Mount ECL integrated circuits on printed circuit boards after all other components have been mounted.
Take care that the circuits themselves, metal parts of the board, mounting tools, and the person doing
the mounting are kept at the same electric (ground) potential. If it is impossible to ground the printed-
circuit board the person mounting the circuits should touch the board before bringing ECL circuits

into contact with it.

Soldering

Soldering iron tips, including those of low-voltage irons, or soldering baths should also be kept at the
same potential as the ECL circuits and the board.

Static charges

Dress personnel in clotching of non-electrostatic material (no wool, silk or synthetic fibres). After the
ECL circuits have been mounted on the board proper handling precautions should still be observed.
Until the sub-assemblies are inserted into a complete system in which the proper voltages are supplied,
the board is no more than an extension of the leads of the device mounted on the board. To prevent
static charges from being transmitted through the board wiring to the device it is recommended that
conductive clips or conductive tape be put on the circuit board terminals.

Transient voltages

To prevent permanent damage due to transient voltages, do not insert or remove ECL devices, or
printed-circuit boards with ECL devices, from test sockets or systems with power on.

Voltage surges

Beware of voltage surges due to switching electrical equipment on or off, relays and power lines.
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DEFINITIONS OF SYMBOLS AND TERMS

The symbols and terms used in the data sheets have been chosen to agree with the standards of the
International Electrotechnical Commission. The relative values of the specified conditions and limits
are referenced to an algebraic scale. The extremities of the scale are:

“A" is the most positive value of a spread (value closest to positive infinity).
““B”" is the most negative value of a spread (value closest to negative infinity).

Currents

Positive-current is defined as conventional current flow into a device pin. Negative current is defined as
conventional current flow out of a device pin.

IEE

IH

HHA
liHB
e

hiLa
lhis

Voltages
VT

\7:1:]
Vee

VEE
VIH

ViHB

VIHA

Power supply current. The current required by each device from the VEg supply. This value
represents only the internal current required by the specified device, and does not include
the current required for loads or terminations.

Input current HIGH. The current flowing into a device pin with the specified V| applied
to the input. This value represents the worst case d.c. input load that a device presents to
a driving element.

The most positive value of |}.
The most negative value of |jy.

Input current LOW. The current flowing into a device pin with the specified V| _ applied
to the input.

The most positive value of | .
The most negative value of 1| .

Termination voltage for external output resistors (usually V1 = —2 V).
Bias voltage. The internally generated reference voltage and output threshold levels.

Circuit ground. This is the most positive potential in an ECL system and it is used as the
reference level for other voltages.

Power supply voltage. It is the most negative potential in the system.

Input voltage HIGH. The range of input voltages that represents a logic HIGH level in the
system.

The most negative V. This value represents the guaranteed input HIGH threshold for the
device.

The most positive V.
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SPECIFICATIONS

ViL Input voltage LOW. The range of input voltages that represents a logic LOW level in the
system.
ViLB The most negative V.
ViLA  The most positive Vy|_. This value represents the guaranteed input LOW threshold for the
device.
VoH Output voltage HIGH. The range of volitages at an output terminal with the specified output
loading and with the inputs conditioned to establish a HIGH level at the outputs.
VoHB  The most negative Vi under the specified input and loading conditions.
VOHA  The most positive Vo under the specified input and loading conditions.
VoHc  The output HIGH corner point or guaranteed HIGH output voltage with the inputs set to
their respective threshold levels.
VoL Output voltage LOW. The range of voltages at an output terminal with the specified output
loading and with the inputs conditioned to establish a LOW level at the output.
VoLa  The most positive Vo under the specified input and loading conditions.
VoLB  The most negative V(o under the specified input and loading conditions.
VoLc  The output LOW corner point or guaranteed LOW output voltage with the inputs set to
their respective threshold levels.
AC switching parameters
tAA Address access time. 50% points of address input pulse to data output pulse.
tACS Chip-select access time. 50% points of select pulse to data output pulse-leading edges.
th — thold Hold time. Min‘imum time which a signal must be present and remain static after an
active transition of the control input to guarantee the recognition of the data.
ts = tsetyp  Set-up time. Minimum time which a signal must be present and remain static before an
active transition at the control input to guarantee the recognition of the data.
Ty Pulse width. The time between 50% amplitude points on the leading and trailing edges
. of a pulse to ensure proper action.
tTHL — tf Fall time. The transition time between two specified reference points (20 and 80%)
on a waveform which is changing from HIGH to LOW.
tTLH — tr Rise time. The time between two specified reference points (20 and 80%) on a wave-

form which is changing from LOW to HIGH.

tPLH ~ tpdr Rise propagation delay time. The time between the 50% points on the input and output

voltage waveforms with the output changing from the defined LOW level to the defined
HIGH level.

tPHL — tpdf Fall propagation delay time. The time between the 50% points on the input and output

twscs
twHCS

tRCS

voltage waveforms with the output changing from the defined HIGH level to the
defined LOW level.

\ Set-up or hold time at 50% points of leading/trailing edges of a chip select pulse to a
| write enable pulse.

Chip select recovery time. Fifty per cent points of trailing edges of chip select output
pulse to data output pulse.
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Miscellaneous

AVoL
AVEE
AVQoH
AVEE
RL

Voltage compensation.

. . LOW
] The ratio of the change in themﬁ

Load resistance. (Usually 50 £2.)

output voltage to the change in the supply voltage.

10
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ECL10 000 (GX FAMILY)

These specifications cover the common electrical characteristics of the ECL10 000 (GX family), unless
otherwise specified in the individual device data sheet.

RATINGS

Supply voltage VEE -8 V
Input voltage Vi Oto VEg V
Output current lo 50 mA
Storage temperature Tstg —55to+125 °C

D.C. CHARACTERISTICS at V¢ = ground; VEg = =5,2V

Each CX circuit has been designed to meet the d.c. specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed-circuit board
and transverse air flow > 2,5 m/s is maintained. Test values are given in the table and defined in the
figure.

Test parameters

7255963.2
temperature °C it VILB ViLa ViHB  ViHA
uni
-30 +25 +85
VoHA
VIHA -890 | -810 | -700 mV |5 /4 VOHB
ViHB | —1205 | —1105 |-1035 mV Wone
ViLA | —1500 | —1475 |-—1440 mv guaranteed
operating
ViLB | —1890 | —1850 |-1825 mV area
typ
y s VoLc
Z ZYM%/ 7 WoLa
2 /Z VoLs

Fig. 1 Transfer characteristics.
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. to
input puant -C  channel
voltage ;— "ar
. 7
4 Veer: Vee2
pulse
generator .
input output
to
O > D.U.T. — } channel
l | -j;— | ng
7 4
VEE 7288226.1

Fig. 2 Switching times test circuit.
Veer1=Vee2=+20V
VEp=-32V
input pulse:
tr=t=20£02ns

between 20 and 80%
ViH=+1,1V
ViL=+03V

Test table Ve =0V (ground); VEg =--5,2V; R =50 to -2 V.

. temperature (OC) .
characteristic symbol unit remarks
-30 +25 +85

Output voltage

HIGH VOHA —890 -810 —700 | mV
VOHB —1060 —-960 —-890 | mV
Output threshold
voltage HIGH VOHC —1080 -980 —960 | mV
Output threshold
voltage LOW VoLe —1655 | —1630 |—1595 | mV
Output voltage ’
LOW VoLa —1675 | —1650 |—1615 | mV
VoLB —1890 | --1850 |[—1825 | mV
Notes

1. Input resistance is positive at any frequency.
Non-specified input pins should be connected to V|| mnin or left open.
Input and output cables to the oscilloscope are 50 §2 coaxial cables with equal length.

Input impedance of the oscilloscope is 50 §2.

I

The unmatched wire stub between coaxial cable and pins under test must be less than 6 mm long
for proper test.
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tTLH —

20% 20%

PLH PHL 7288190

Fig. 3 Propagation delay waveform.

ORDERING INFORMATION
Code GXB10415 AL D

l— package

electrical specifications

serial number

b series

MARKING

[1a] [13] [12] [11] [1o] [o] [e]

SA quality level A

SB quality level B
____) (with burn-in)

X origin

.... date code

T o
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ECL100 000 (HX FAMILY)

ECL100 000 is a standard ECL family with subnanosecond switching speed. It interfaces directly with
the 2 ns ECL circuits.

The use of current-switch emitter-follower gates offers the following advantages:

excellent a.c. characteristics

compatibility with existing ECL logic and memories

high fan-out capability

complementary outputs

good noise immunity

external wired-OR capability

full compensation and extended temperature characteristics
series gating capability

Vee

A+B
+B

.
B o— ? - -

7286321

Fig. 1 ECL current-switch emitter follower.

The basic gate consists of three blocks:
— the current switch

— the output emitter followers

— the reference network.
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Veer
I Vee2
inputs —]  CURRENT - Q
— swITCH
Veg
—14—] REFERENCE
L 1€ NETWORK
Ves 1
VEE

7286322

Fig. 2 ECL gate.

The output emitter followers provide high drive capability; the reference network sets the switching
threshold and current source.bias voltage.

ECL 100 000 is voltage and temperature compensated, providing constant levels and thresholds indep-
endent of voltage and temperature changes.

—— Ve
Veeo
A+B
A
VBB
go—m—
Ves
VEE

7286320

Fig. 3 Temperature compensation.

Temperature compensation is realized by adding a cross connect branch between the collector nodes
of the current switch and driving the current source with a temperature-independent bias network.
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Ve
7286323

Fig. 4 Reference network.

The reference network generates, regulates and temperature-compensates the internal reference
voltages Vgg and Vs.

All'inputs have a 50 k€2 (typical) pull-down resistor internally connected to Vgg. Outputs do not have
pull-down resistors, but have wired-OR compatability. They require external load resistors.

Regulation performance

All voltage levels are specified with a 50 §2 load to —2 V at all outputs to provide transmission line
drive capability.

Output levels and thresholds are constant over the temperature range 0 °C to 85 °C at Vpg = —4,5V
and the supply voltage range —4,2 V to —5,7 V at Ty = 25 OC.

| mnmn S G S R

7286319 7286319

Fig. 5 Output voltage as a function of input
voltage at Tamp = 25 ©C.

Fig. 6 Output voltage as a function of input
voltage at Veg = —4,5 V.
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These specifications cover the common electrical characteristics of the ECL100 000 (HX family), unless
otherwise specified in the individual device data sheet.

RATINGS

Supply voltage VEE -7V
Input voltage Vi Oto—-45V
Output current o 55 mA
Storage temperature Tstg 55 to +125 °C

D.C. CHARACTERISTICS at Ve = ground; VEE = —4,5 V

Each HX circuit has been designed to meet the d.c. specifications shown in the test table, after
thermal equilibrium has been establishad. The circuit is in a test socket or mounted on a printed-circuit
board and transverse air flow > 2,5 m/s is maintained. Test values are given in the table and defined in
the figure.

Test table Voo =0V (ground), VEg = —4,5V; Tamp =—3010 +85°C; R =502 to —2 V.

characteristics symbol value unit

Input voltage

HIGH ViHA 880 mV
ViHB 1165 | mVv

Input voltage
LOW ViLA 1475 mV
ViLe 1810 mV

Output voltage
HIGH VOHA 880 mV

VoHB 1025 mV

Output voltage

LOW VoLA 1620 mV
VOoLB 1810 mV 7255963.2
Output threshold ViLs ViLA ViHB  VIHA
HIGH VOHC 1035 mV
LOW Y, 1610 mV
oLC ) — ~ VOHA
i 1 VoHB
‘“VoHc
guaranteed
operating
area N\
typ
prasss 0 44 YoLc
777 2 |
VoLs

Fig. 7 Transfer characteristics.
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vinI‘::te r>& O« channel
oltag j —;— " an
’ Veer:Veez §
pulse
generator .
input output

-

to

I I o » { D.U.T. ——} ﬂ%( channel
! __ IIBII

Vee

7288226.1
Fig. 8 Switching times test circuit. Vg1 =Vec2 =+20V, VEg = —-2,5 V.

In order to test ECL100 00O circuits with a standard oscilloscope (load to ground), it is easier to use
the test circuit with Voo =+2 V, VEg = —2,6 Vand R|_ =50 2 to ground. All voltages given in the
type specifications have then to be shifted by +2 V.

A.C. CHARACTERISTICS
tTLH —-»t - — 4— tTHL

80% 80%

Vi /50% 50%\

tPHL - tPLH -
PLH PHL 7288190

Fig. 9 Propagation delay waveform.

Notes
1. Input resistance is positive at any frequency.

2. In order to enable the output some circuits require application at HIGH level on other inputs.
Refer to truth table in individual type specification.

3. Inputand output cables to the oscilloscope are 50 2 coaxial cables with equal length.
Input impedance of the oscilloscope has to be 50 §2.

5. The unmatched wire stub between coaxial cable and pins under test must be less than 2 mm long
for proper tests.
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FAMILY
SPECIFICATIONS

‘ v
H o =
s0%) / data  50%\

Vi
—>»| |«—tg(>0) —»| =—15(>0)

ViH
\ enable \
- ViL
LH o e e
->/50% \ data output “"\50%
——————————— tpLH

7288326

ViH
data
ViL

ViH

clock
ViL

output

7288327

Fig. 11 Set-up time waveforms for rising and falling data signal.

Set up time (tg) is the minimum time before the transition of the clock (or enable) that information
must be present at the data input.

The limit value of set up time is positive if the transition of data signal is before the transition of clock
(or enable)signal.

\
data \

-

ety (>0

- \_

/ \ data output \ ’
v -

7288328

Fig. 12 Waveforms for data hold time (ty,).
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ECL100 000 (HX family) FAMILY

SPECIFICATIONS
data \\
8
— T«—TH (>0)
clock
- ——— -, fail . ,
/ K data output \\ 1'
7 ata outpu
4 A —————— < fail
7288329

Fig. 13 Hold time for rising data signal. Fig. 14 Hold time for falling data signal.

Hold time (tp,) is the minimum time after the transition of the clock (or enable) that information
must remain unchanged at the data input.

The limit value of hold time is positive if the transition of data signal is after the transition of clock
(or enable) signal.

reset (R) --“\ /

clock or
enable (Q)
bRQ
— -
(for latch) th H
data output p
(Q) - ——————— -
\ fail 7288330

Fig. 15 Waveforms for release time (tg) Reset; Data inputs are at HIGH level.

Release time (tR) is the minimum time before the transition of the clock (or enable) that Reset must
be suppressed.

The limit value of release time is positive if the transition of reset is before the transition of clock (or
enable).
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22 18 17 16 15 1 2 3 4
19) 15) 18 (13) (12) (22 23 (24) 0

4 x 4 content adressable memory
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100 145

(13) (12) 11 (10
16 15 14 13
Do D1 D2 D3
- + } !
! DATA BUFFERS EI»———,__ S
(336 ARg —{ o=
(2)5 ARy —q Suo « | Vcer
(1) 4 ARy — %89 % 9 (6)
(24) 3 ARz —{ <8 z
g 16 X 4 CELL ARRAY (RAM)
(20) 23 AWg — 4 H
(21) 24 AW, — =49 2
(22) 1 awy —H £E3 ¢
(23) 2 AWz —1 <¢ Ls | Vecez
10 (7)
M —
(19) 22 MR —D 1 T
— -
(16) 1T9WE {4 WE [E Q = — Q x5 < L
(17) 20 WEp 1l co _I cp T co _] co —]
Q Q Q Q
1 | VEE
—_ 21 (18)
(14)170E, =3 oE IRE 1T T ) l
(15) 18 OE, - 11 E
] T T i
Qo Q1 Q2 Q3
7 2 11 12
(4) (5) (8) (9)
16 x 4 read while write register file
100 150
(21)
. Ep
(14) (15) (16) (17) (19)(20)  (23)
17 18 19 20 22 22 231 2
Do D, Dy D3 Dg R E,| Dg
| li
§l7 | Vccer
9 (6)
7 |_Vcez
10 (7)
2] [+] E o 13 D o D
R R R R R R VEE
L 21 (18)
bl il Tl
| 1 1 1 i 1 | T I 1 | I
Qg Qg Q7 Q4 Qy Qp Q3 Q3 Q4 Q4 Qg Qg
15 16 13 14 11 12 7 8 5 6 3 4
(12) (13) (10) (1 1) 8) (9) (4) (5) (2) (3) (24) (1)

Hex D latch flip-flop
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(19) (21)
100 151 22) (24
R CPy
l20) 1 (23)
17 18 19 20 1123 2
Dg D1 Do D3 D4 I[CP,  Dsg
11
| Vcc
9 (6)
[ 1 1 1 1 | Vcez
h | L | L | L | 1 10(7)
C D C D Cc D C D [ o C D
R R R R R R | VEE
Q Q Q Q Q Q Q Q Q Q Q Q 21 (18)
7 il ? 1 ? ! 7 1 9
T 1 — T T L
50 Qq 61 Q4 62 Qy 63 Qg 64 Qg4 (_)5 Qg
15 16 13 14 11 12 7 8 5 6 3 a4
(12) (13) (10) (11) (8) (9) (4) (5) (2) (3 (24) (1)
Hex D master slave flip-flop
100 155
23
Eq
(19) 1 {21) (2) (24) (23) (22) (15) (24) (23) (12)
22 (24 4 3 2 1 18 17 16 15
R | E3 DigDog D1c Doc Di1p Dob D1a Dga S1 So
l 11 i
Vcer
[? — 9 (6)
L1 L1 L] Ll A L]
| Vcc2
10 (7)
| _VEE
E D E D E D E D 22 (18)
Co Co Co Co
Y | 9 1 T | 9 ]
T T T l { T T T
Q4 Qqg Q. Q. Qap Qb Q, Q,
6 5 7 8 11 12 14 13
(3) (2) (4) (5) (8) (9) (11) (10)

Quadruple 2 way multiplexer-latch



100 156

(17720 E

(11) 14 Aq
(16) 19 Bgo

)Yé,

(19) 22 Agg

(10) 13 Bg

(13) 16 A,
(20) 23 Bgq —

(21) 24 Agq

D>
- D

%j
aln

(22) 15 B4

(15) 18 A,

(22) 1 BMg
(14)17 By

:D Qg 12 (9)

_Q, 11 (8)

U

—_—D |, 8(5)

._03 7 (4)

Vcer

9
(6)

I

Vcez

10
(7)

Mask-merge selector

VEE

(18)
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(8L) (LL) (61) (vZ) (€2) (z2) (12) (st) (rL) (€L) (ZL) (9L) (8L) (£) (9)
Lz oz [44 € Z 3 ve 81 Li 9l Sk 6L lZ oL 6
Zg lg 9g Sa va €q [4e] tag 0g Og 334 200p 120/
! ! |- ! I S S
1 T
[
N eR—NEn=n
I I | | ] I

ey

100 158

C
— .
S e s e e i ]
_ - i
R ] i !
T i ~
)| I ) I
i b G ] @nm ﬂ i I, i
__ |
T T T T T T T T
Lo So €o ‘o Ele) vo tp Op
v 9 (4% €L S A [48 L
(L) (€) (8) (oL) @) (v) (6) (L)

8-bit shift matrix
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100 160

5 3 1 23 20 18 16 14
(2) (24) (22) (20) (17) (15) (13) (11)
Db7 . Db5 0b3 Db1 Da-, Da5 Da3 Da,
6 2 22 12 19 17 15 13
(3) (23) (21) (19) 9) (16) (14) (12) (10)
Db Db‘ Db3 Dbo Da Dae Da4 032 Dao

(=

R

|
Qb Q V \] \"/
“w ) ® © o a8
7 8 1" 9 10 27

Dual 9-bit parity generator/8-bit comparator
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{111

100 163

(4) (3) (2) (1) (24) (23) (22)(21)(17) (19) (20)(9) (10) (11) (12) (13) (14) (15) (16)
2420 22 2312 13 14 15 16 17 18 19
DbO Db1 Db2 Dbs Dm Db5 Dbe D780 S1 S2 D30Dai Da2 Da3Das Das Dag Day

|
Cz
| Vce
9 (6)
| Vce2
U 10 (7)
T T | VEE
21(18)
?
|
Qp
8 Dual 8-bit multip! n
(5) ual 8-bit multiplexer (g,
100 164
(8)
1
Q
|
Vee
9 (6)
. P m - - . n ™ b r ﬁa . | Vce2
10 (7)
1 1 )\
| VEeEe
21 (18)

ARREARERA

T T I l

D15 D1g D13 D12 D4y Dyg Dg Dg S3 D7Dg S D504 51 0302 S0 D1 Do

19
(16)

146

18
(15)

177 16 15 14 13 12 24 8 7 23 1
(14) (13) (12) (11) (10) (9) (21) (5)(4) (20) (3)(2) (19)(1)(24)(17)(23) (22)

16 input multiplexer



100 165

(13) (14) (15 (16 (17} (19) (20) (21) (22) (23) (24)
16 17 18 19 2022 23 24 1 2 3
D; Dg Ds Dy OEE M Dz Dy Dy Dg

L |

Vee
9 (6)

Veez
10 (7)

| VEee
21 (18)

|
|

|
|
I
T T T T T 1

Q3Q3 Q20  Gsz Gs1 2101 Qg Qo
1514 1312 1 8 76 5 4
(1211 (10)(9) 8) (5) (4) (3) (20 (1)

Universal priority encoder

100 166
(8) (5) (8)
N8 1
A>B A=B B> A

1 .

L

6 E

qjq affa@all

Veer
9 ()

| Vce2
10 (7)

| VEE
21 (18

Ag Bg Ay By Ag Bg As Bg Ag Bsg Az B3 Ay By Ay By Ag
20 22 19 23 18 24 17 116 2 15 3 14 4 13 5 12
(17)  (19) (16) (20) (158) (21) (14) (22) (13) (23) (12)  (22) (1) (1 (10 (2) (9

9-bit comparator

Bo
6
(3)
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100 170

22) (19 (1 (15) (16)
(23) (21) (17) (24) (149 (20) (19) (12

212422204 3 17 18231916 15
HpHcHaEpEMb A MAZE%E AlaAga

| R N U N | L1l

H L

L L | Veer
) 96

) 000 L
21 (18)

v vV IR vivAvly

Q; Qg Qg Q, Q3 @, Q, Q,
5 8 6 7 11 14 19 13
(2) (8) (3) (4) (8 (1) (12)(10)

Universal demux/decoder

100 171
(19) (20 (24 (220 (200 (14 (120 (17)
22 5 3 1 23 17 15 20

Dyp  Dgp D2, Doa S1

E D¢ Doc
@3 | (1 (23) | (21) | (15)) (13) | (186) |

I
I 6 | 4 | 2 | 24 | 18 | 16 | 19 |
| D3gc | Dic | D3p | Dip | D3zal D1a | Sp |
fo] Q. O Q
Ty
\%
T 1

VlslvivivivlvivivIviVIRE R
T_T—ﬂ% o i | vee

21 (18)
e 4

46 4o L)

Q.8 Q0 Q;Q,

78 1112 1314

(4) (5) (8) (9) (10)(11)

Three-bit 4 way multiplexer
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(6L) (L) (EPL (SL) (9L) (LL) (z2) (€2) we) (1) (81) (L) (9)
zz sl oL Ll 8L 61 oz A 4 € v (X4 oL 6
niD S8 SyPa Py €a By lg ly 0g Oy 33 ZOoA 100A
1 ! | | | | | | |
=) [5) p
& )
9
1— .
1
° ,
©
i |
o
o 1 I T ﬁ ﬁ.
- N 1 ] o1 AF il % il
q
J I
|
4
T I T I T
Sy vy €y 04 d B}
clL (23 8 S €L i
(&) (8) (s) @) (L) (L)

Fast 6-bit adder
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100 181

F3 Fa Fy Fo G Cnvra P
(5) () (3) (2) (10) 9)
8 7 6 5 13 n 12

Q
[ |
1 111l
LS
Go 1%
Gy 3]
[Gs P3 [Gz 2] G2 P2
G P
1 1 i E— 3 3
+6 +6
BCD BCD
I I I | i I I I I I T L 1 1
1 18 2 17 3 16 4 15 24 23 20 19 14 22
22)  (15) 3 14 4 013 M 2 @n @0 (7 e (1) (19)
A3 B3 A2 B Ay By Ao By S3 S S cN E

4-bit binary/BCD ALU
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LOGIC

DIAGRAMS

11 10 |1s
Veez M Veer
1/0g E: '
15
1/0g
1/0, {:
’ o
L 1 14
—0
1/0¢g
110, {::
o—
{ 13
o
170,
1104 {:
o
12
—0
1/0g
1/04
o—
1 3 1
—0
1/0g
Vees CE Vee
lg 7 IS 7286327
HXA100255

December 1981
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LOGIC

DIAGRAMS
|8
IVeg
7{As
91As
10|A7 | ADDRESS X DECODER |
11]|Ag | BUFFER : DRIVER
12]|Ag
32x 32
A CELL ARRAY
2140
3{M
A ADDRESS
4172 —>| Y DECODER |—+
5|A3 | BUFFER
6|A4 Y Y
R SENSE
INPUT LOGIC AMPLIFIER Q
" | OUTPUT BUFFER

|Vee cs [We |p
|15 14 13 15 7284429

HXA100415; A

| |
chi Vccz] BS |85, [BS3|BS,
Ao
Ay X
a, | DECODER
Ag _ 256 x 4
DRIVER BITS Q,
Ay 1 ceLL ARRAY D| sa/wa
BLOCK 0
Q;
Ag Y t> BLOCK 1 | SA/WA
~ | DECODER |»—
6
— | b ]
A
7 b—
DRIVER Q
b BLOCK 2 N sama =3
________ L
— o]
“~ sLOCK 3 - S saiwa =4
V]
|Vee D, [p, |03 |og WE
I N 72844381

HXA100422; A

152 December 1981



LOGIC
DIAGRAMS

w 5o
o 3 B .
S Il n -
b sEIRIREIRIS LS s RSHSI8HS
As|st{sielis|e S 8'@ =1at13|t{3|3 {33} {33} -
o ofjeolo o 7 7
16 channels (EN1) 130 14
I 129
L [uis s [uis | S L2z 23 128
P12 3 s - 127
[N L3 |Lie L17 {Lzo | s (Lo Juiza |3 B[ 126
110 v $ i 2
109 £ g =724
108 20 channels (1N1) 3 52 123
07 g 8ol i22
106 L02 [LO3 LO6 [LO7 c [Lw L B 12
105 - 3wl 120
104 Lo1 | Loa Cos [cos | E [ios ferz | =0
103 2 118
102 - 17 |1
a6 101 16 channels (1N1) ;
( @2 = o
g aHal  sloblol~i|o
S B e B N RS
|38 u < 1zenra9
S o i
B >
HXA220XXX
8 bits PARITY | PO
Po = ]
GENERATOR J owiren DSO
D
p0 g MUX
PSo CHECK
P1
01 ] y pcl
D1 » | .
PS, — >
OR p— PC
P2
° A= m
2 — pc2
DpZ — |—| >
PS, —| |
P3
0y = K= == ol e o
17— —*Q
Pp3 — | || |||~ > 0 OR
| Y 2 — a
PS3 ||| l I3 —»f
AVAVAY Yy 7284905
Ag —>| g-4—»1 > 41
Ay —» MUX MUX
Y Yp
HXA220384
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LOGIC
DIAGRAMS

JL

PARITY 2 n
GENERATOR

. pAuwv
’ mca

85 COWPARE

T

HXA220402

oKy
K,

MULTIPLEX

16 —= 1

ADDRESS MEMORY
5 it latch

MULTIPLEX
16 —-o 1

M7

TZaeses

HXA230101

w
o
>
Il
. Vyu’i o
ooy op
Jolo [=1%
/ / /
34 16 channels (IN1) 142 j14
141
L27 L30 [L31 L34 |L35 140
139
L28 L29 |L32 L33 (136 | — | 138
% [ 137
— € 136
20 channels (IN1) & 3 35
- I 134
L1s Lg jLue | fl22 |23 | £ Iz
s © 133
-
L16 Ci7 20 | 3 [Cov iz | 2 [132
£ 1 2 131
109 s 5 130
108 20 channels (IN1) § 3 [ 129
107 b H 128
106 L02 {Lo3 Lo6 {L07 | = [L1o {L1t 15 127
] s
105 g 5 [126
104 Lot [Lo4 tos [Los | £ [rog [L12 | & [ 125
03 - e [ 24
102 . H 123 |1
46 101 16 channels (IN1) s 2
o |21
™M 0O ~l °lo S_N 1o~
o|opio|ofiolof ] b=y olo
7,
L(:J[_']_ z 7288188
o O
>L) >U
HXA230XXX
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LOGIC

DIAGRAMS
|3 14 12 10
veet1|Vecz Vees Vcea
1|REFIN
Qecn
2 INK Qeci|9
4liNg Qoc|8
d +32/33 G—O—C 7
=
2
REFIN
4 SAA1059
SET |cm33 VEE
15 13 6
7279406.A
5 14
Vee Vee SAB1018
CTR8
2| - Qyi11
: :>. c a t 3 12 SAB1018
C, L
VEE VEE Veg
4'1 10 13 72844211
3
Vee SAB1018A
—ee,
1
CTRS8
1{Cy c a Qy|e
2 > é‘ -O- D QL 7
C2
SAB1018A
Veg VEE VEE
4 5 8 7285322
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LOGIC

DIAGRAMS
|14
SAB1077 IVCC
2{C4 VHF CTR2 MUX
+ ] ]
312 ] — — CTRDIV
Q
L | CTRY | | "31/30 || H |10
|| || D Q|9
4|C3 UHF| [ cTr2 | |
+
5|Cq _ - }_
11] 8BS
12| ™
|VEE
|6.7.8
SAB1077 7289142
My My 1 [1a
Veen Vee?
2 3 5
3|P1
>+
- , 2[p, Vv
\/ |8 | ? — FF
R R
0 M1 M2 |g olc Q|13
—] CE QecL [—
16 . I 91G
= —cP QecL[—
= 5], 1o 4% N
= —— Vet QrrL|— v
R Q¢ 6[0a L1 FF
14 10
I l 7286330 O DO&E
SAB1078
Vee
]7 7274701
[14
SAB1801D
Vee
4| Dy a |10
’ TL
c c
D _
6172 | a
SAF1034
Vee SAF1534

7276774

. |7
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PACKAGE
OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC (SOT-382)

19,5 max ~—— 8,25 max ——
G
= f
< 47
-‘(‘J‘ max
a Y051 |
L min |
[ 0,76 ’
3,43 i
3,05
' (elozse@ " I
]
1,(& max 7273586.1
—>‘ -
16 15 16 13 12 1 10 9 .
@ Positional accuracy.
- - - - ————-' M Maximum Material Condition.
R 1) Centre-lines of all leads ar
M 2 3 4 5 & 7 8 (1) Cenu e
within 0,127 mm of the nominal
position shown; in the worst case,
) the spacing between any two leads
lead 1 indication (either index or sign) may deviate from nominal by
+0,254 mm.
top view (2) Lead spacing tolerances apply
Dimensions in mm from seating plane to the line

indicated.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above.
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OUTLINES

16-LEAD DUAL IN-LINE; CERAMIC (SOT-74)

19,94 max

<+— 8,25 max —

seating plane

762 —~>T \
100 |
7v6 7255544.6
- 1,5 -
16 15 1% 13 12 " 10 9 top view
— _:5_“ - - - - e

Positional accuracy.

® &

Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by

+0,254 mm.
(2) Lead spacing tolerances apply
Dimensions in mm _from seating plane to the line
indicated.
Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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OUTLINES

16-LEAD DUAL IN-LINE; METAL-CERAMIC (SOT-84B)

<+— 7,47 max —

e [767] —
7 max

7278693

Maximum Material Condition.

Centre-lines of all leads are

within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by

® |e———— —— 19,25 max
c
8
a
*
5’ | 390
3 | Yosi
w vy *
_ - - _ - - min
_ . _ +0'75 (2) \
330 0,51 /i 0
3,40 A 0,38 N
¥ n 2-mEmm 0
T
' | 112,54] ! H !
085,| | | | | jeol le—al
max
1,37 (4x) 1,27 (12x)
p 0 0 0 @ Positional accuracy.
16 @
R 1
J
o1
o T u U a g O d 10,254 mm.
(2)

Dimensions in mm

Remarks

top view

Lead spacing tolerances apply
from seating plane to the line

indicated.

1. Leads are given positive misalignment so that they grip after insertion.

2. Leads are Ni-Fe, pure tin plated.
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1

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102A)

23,5 max
@
S
s f
2 47
"e’ ' max
8 s |
LI . ___jmin v
} - lo762
3.9
i w
| ' V J ' [254] V .
75l | | | J
max
1,4 max
18 17 16 15 1 13 12 1N 10 top view
(3) ;
1 2 3 4 5 6 7 8 9

<+—— 8,25 max —»

®

side view Tt
(2)

- 95
7’5 7270173.2 (3)

Dimensions in mm

SOLDERING
See SOT-38 (page 1).

Q} Positional accuracy.

Maximum Material Condition.

Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.

Index may be horizontal as shown,
or vertical.
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By

18-LEAD DUAL IN-LINE; CERAMIC (SOT-133)

- 23,6 max

—
[

[=4

o

a.

o
3
k-]

@

"]

’

3,80

2,54

v /

o S = | P

—>"

L £ PP ]

17 16 15 14 13 12

1 10

top view

4 5 6

LT

<+—— 8,25 max —»

LG

| . .
T side view

ERCR

(2)

7s6 7278692

Dimensions in mm

Remarks

LT

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.

1. Leads are given positive misalignment so that they grip after insertion.

2. Leads are Ni-Fe, pure tin plated.
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18-LEAD DUAL IN-LINE; PLASTIC (NK PACKAGE)

f\h(\(\{\(\hﬁg

LEAD NO. 1

O

6.40
6.22

.252)

245)

23.50 (.925)

\VAVAVAVAVAVAVAVAY

0.89 (.0

35)
15)

0.38 (.0

7.87 (.310)

23.24 (.915)

737(290) 1.73 (.068)
1.45 (.057)

1.32 (.052)
1.12 (.044) ’_'IEI’—'

053 (.021) 279 (110)

1.78 (.070)

0.38 {.015) 2.29 (.090)

1.52 (.060)

20 Lead spacing shall be measured within this zone.

Shoulder and lead tip dimensions are to the centerline of leads.

B Tolerances non-cumulative.

Round hole in top corner denotes lead number 1.

Dimensions in mm, except those in parentheses which are in inches.

3.18 (.125)
2.92 (.115),

343

3.05

.135)
-120)

0.25 (.010)

0.38 {.015) }k:

10.03 (.395)
7.62 (.300)
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18-LEAD DUAL IN-LINE; CERAMIC (FK PACKAGE)

LEADNO. 1 fi3

BAJ\/\J\J\J\AJ\_

C 7.67 (.302) MAX.

AV AV AW AV AV A AV
23.50 (.925) 4.45 (175) 8.13(.320)
22.40 (.882) 368(.145) [ 737 (290)

2.29 (.090)

1.02 (.040)

0.38 (015)
i \ l?
0.36 014}
t 307008 I

1.78 (.070) 2.79 (.110) 10.03 (.395)
0.76 (.030) | @ 2200 - I~ “7.62(300)
0.58 (.023) 1.27 (.050) 4.19 (.165)
0.38 (015) 038(015) 318(120)

Lead spacing shall be measured within this zone.
Shoulder and lead tip dimensions are to centerline of leads.

B Tolerances non-cumulative.
@ Symbol, angle cut or lead tab denotes lead number 1.

Lead material:
ASTM alloy F-30 (Alloy 42) or equivalent
tin plated; gold plated or solder tipped.

Body material: Ceramic with glass seal at leads.
Lid material: Ceramic; glass seal.
Dimensions in mm, except those in parentheses which are in inches.
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24-LEAD DUAL IN-LINE; PLASTIC (SOT-101)

32 max
g T
g - !
=4 5,1
] max
& —— 0,51
A min
4 __lore2
39 0,76
3,4
t 1 ool
-l 22 o |
max
1,7 max
> l<-
2 23 22 21 20 19 18 17 16 15 14 13 t .
op view
(3)
1 2 3 4 5 6 7 8 9 10 1 12

- 15,8 max

side view

17,15 7273670.4

Dimensions in mm

Soldering
See SOT-38 (page 1).

Dimensions in mm

@ Positional accuracy.

®
(1)

(2)

(3)

Maximum Material Condition.

Centre-lines of all leads are

within £0,125 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,25 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.

Index may be horizontal as shown,
or vertical.
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24-LEAD DUAL IN-LINE; CERAMIC (SOT-149)

32max
@
5
= T
a | f
? . 5,3
k1 max
§ 0,51‘
— min
I} 0762
323,33 -5 6
,92 "
1 [#] 0.25 @)
v T
lzsg!
- k -
-
1,65 max
- -
24 23 22 21 20 19 18 17 16 15 14 13
3 5 10 11 12 top view

wiviviviviviviviviviviy

«————— M3 max —————— @ Positional accuracy.

side view @ Maximum Material Condition.

(1) Centre-lines of all leads are

{ h within +0,125 mm of the nominal
t position shown; in the worst case,
the spacing between any two leads

1
1
S

| I
i 8’33 H may deviate from nominal by
. 11: +0,25 mm.
T 10,16 (2) Lead spacing tolerances apply
p
12.7 max ] zeasae from seating plane to the line
. . . ’ indicated.
Dimensions in mm
Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.
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PACKAGE
OUTLINES

24-LEAD FLATPACK; CERAMIC (SOT-138)

28,0
27,0
8,4 8.4
~ min "] =~ min |
2,16 max

! 1,27 ! _eme

(5; K
_,1,9.TT"’TT.1.9._ 11
max :max 0'7—> ’4__

|
N %

0D D D om

i 1] 6 13 - base
plane

84 -

'
13
114
'
e
'
| ] |

0
7276791.1 0

Dimensions in mm

Pins are tin-plated nickel alloy. @ Positional accuracy.
Base is AlpO3 or BeO (toxic material). ® Maximum Material Condition.
Mass = 0,8 g.

10 December 1981
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GXB10100

QUADRUPLE 2-INPUT NOR GATE WITH STROBE

The GXB10100 is a quadruple 2-input NOR gate with another input common to all gates.
Unused inputs can be left open due to integrated pull-down resistors, which avoids the need for a voltage

supply.

Wire-ORing and direct connection to busses is possible due to open-emitter outputs.

|16 |1

[l [1s] [rs [73] [rz] [1] [r0] [5]

G3 D)

Jw

’Gz—_DcQ1 2 Vece1Qq Q3 Gg G7 Gg Gs G

GXB10100

G

Q3114
11 GG"‘DO—_—

5
6
Q2
7G4"'% Vec2 @1 Qp Gy Gy Gz Gg Vg
9
0

P L] (2] [s] o] [s] [e] [z] [8

7275240

G
12177 Qal1s Fig. 2 Pin designation.
13)Cs — Veet = Veee =0V (ground)
VEE VEg =-52V
[8  z752a1
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb —30to +85 ©C
Average propagation delay tpLH; tPHL  typ. 2,0 ns
Output voltage HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 100 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see chapter Package outlines)

GXB10100P: 16-lead DIL: plastic (SOT-38).
GXB10100D: 16-lead DIL: ceramic (SOT-74).
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GXB10100

40

50

90

RATINGS: see chapter FAMILY SPECIFICATIONS

R1

G —4
Gg—

Gg—
G7 —

Gg

Y

7275242

Fig. 4 Logic function.

Qq

7275239

Fig. 3 Circuit diagram (one gate).

oL
Do
=D

Q1=G{+G;%G

Qy=G3+G4+G

Q3=-G5% G5+ G

Q4 =G7+Gg+G

positive logic: HIGH state = 1
LOW state =0
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Quadruple 2-input NOR gate with strobe

GXB10100

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = —5,2V

pin Tamb (°C) conditions
symbol under R
test —-30 25 +85 pin test voltage
Input current 4* | 300 245 245 pA 4
HIGH W max.| g 750 470 490 pA 9 ViHmax
Input current
LOW L min. 4* - 0,5 — uA 4 ViLmin
Supply current lgg max.| 8 29 26 29 mA 8 VEE
* Individually test each input applying the above-mentioned conditions.
A.C. CHARACTERISTICS
Vee1 = Vec2=0V (ground); VEg = —5,2 V.
o
symbol Tamb (°C) unit remarks
-30 +25 +85
Propagation .
N min. 1,0 1,0 1,0 ns
delay times tPLH/®PHL max. 3,1 29 33 ns
Transition times .
rise and fall tTLH/ATHL 2:)‘( ;’é ;; ;.1] :: 20% to 80%

* Individually test each input applying the above-mentioned conditions.
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GXB10100

G INPUT

Vi

OUTPUT

Vin ™\

+11V

+0,31v

72752371

Fig. 5 Switching times testing waveforms.
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GXB10101

QUADRUPLE OR/NOR GATE

The GXB10101 is a quadruple 2-input OR/NOR gate with one input from each gate common to pin 12,

Input pull-down resistors (50 k2) allow unused inputs to be left open.

The GX family corresponds to the ECL10000 series.

[16 |1
Veer Veez
4|6y Q i
BE
7 Qs]3
ol _D_ Pafs
10{Cs Qsl14
i E sl11
13 |Ga 007 15
i ZQB 9
- Fig. 2 Pin designation.
Vee Vee1=Veg2=0V (ground);
lg VEE=-5,2V.
7267176
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52+10 %V —
Operating ambient temperature range Tamb -30 to +85 °C —
Average propagation delay tpd typ. 2,0 ns —
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 100 mwW
FAMILY DATA see Family Specifications
PACKAGE OUTLINE (see Package outlines)
GXB10101P: plastic 16-lead dual in-line (SOT-38).
GXB10101D: ceramic 16-lead dual in-line (SOT-74).
September 1981 1



GXB10101 J l

Q5=G3+G
Qg=G3+G
Q7=G4+G

O 1
O 16
R3 R6 RS9
TR
TRID——- TR6
2 to
TR2 TR3 TRS ——> other
j gates
D1
[Jm R4
D2
40— oo
»other
12 0- gates
R2 RS R7 R8 R10
-0 8
o 1267247
5
Fig. 3 Circuit diagram (one gate).
Gy -ﬂ- Q Q1=G1+G
Q; Q=G +G
Q3=G2+G
6,— O—Q, 3 2
Q. Q4=Go+G

7267248

Fig. 4 Logic function.

RATINGS see Family Specifications

Qg=G4+G

Gl Q positive logic: HIGH state = 1
3 :DO_— 05 LOW state=0
6
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Quadruple OR/NOR gate GXB10101

D.C. CHARACTERISTICS
Ve = ground; VEg = —5,2V

T oC
symbol amb (°C) conditions
-30 +25 +85
Input current pin 12 max.| 850 535 535 uA :
HIGH I|H other } Vitimax for input
. max.| 425 265 265 uA under test
inputs
Input current V| Lmin for input
; min
LOW m min| 05 05  03uA || ViLminf
Supply current 133 max.| 29 26 29 mA V|Lmin for all inputs
A.C. CHARACTERISTICS
Vce =ground; VEg =—5,2 V.,
T, oC
symbol amb (°C) conditions
-30 +25 +85
Propagation
delay time .
min, 1,0 1,0 1,0 ns
LOW —= HIGH | tpLH max.| 3,1 29 3,3 ns
min. 1,0 1,0 1,0 ns
HIGH —= LOW | tpHL max.| 31 29  33ns
N min. 11 11 1,1 ns o o
Rise time tr max.| 3.6 33 37 ns 20% to 80%
. min. 11 1.1 1,1 ns o o
Fall time tf max.| 3.6 33 37 ns 80% to 20%

For switching times test circuit and waveform see Family Specifications.
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GXB10102

The GXB10102 is a quadruple 2-input NOR gate.

QUADRUPLE NOR GATE

Input pull-down resistors (50 k2) allow unused inputs to be left open.

l1s l1
Veer Veez
4161
—] Q
5o, 1|2
6]G3
— Q,l3
e 4=
10]Gs
2 Q
os 2
12]G7 Qul15 ) . N
13]0s N Fig. 2 Pin designation.
v Veet1=Vec2 =0V (ground);
TSE VEg =-52V.
7264416
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —52+10 %V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPLH typ. 2,0 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 100 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

GXB10102P: plastic 16-lead dual in-line (SOT-38).
GXB10102D: ceramic 16-lead dual in-line (SOT-74).
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GXB10102 J I

—O 1
. o O 16
R3 R6 R9
TR
TR TRs:l—‘-
15 to
TR2 TR3 TRS ¢+—> other
gates
D1
HR1 R&
D2
20—
130—
R2 RS R7 R8 R10
7264418 oe
o
9
Fig. 3 Circuit diagram (one gate).
Gy
Q
sz >° !
Q1=G1+Go
“ Q3 =Gg + Gg
G Q4=G7+Gg
S Q3 —_—
G Q5=Qq
6y Q. positive logic: HIGH state j 1
G Q LOW state=0
8 » 5

7264415

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Quadruple NOR gate GXB10102

D.C. CHARACTERISTICS
Vce =ground; VEg =-5,2 V.

T oC
symbol 30 a"lb2; ) +85 unit conditions
Input current :
\%
HIGH i max.| 425 265 265 | pA { ur{;’g:igs?' nput
Input current )
V|Lmin for input
Low e 05 05 03| uA { under test
Supply current IEg max.| 29 26 29 | mA V{Lmin for all inputs
A.C. CHARACTERISTICS
Vce = ground; VEg = -5,2 V.
T oC
symbol amb (°C) unit conditions
-30 +25 +85
Rise propagation
delay time: R
min. 1,0 1,0 10 | ns
LOW==HIGH — 1tPLH o | 3 29 33 |ns
min. 1,0 1,0 10 [ ns
HIGH == LOW PHL max.| 3,1 29 33 |ns
L in.| 11 11 1.1
Rise time T ol 35 33 37 |n
o 1’1 1’1 1'1 20% to 80%
- min. , , 1 | ns
Fall time THL max.| 36 33 37 |ns

For switching times test circuit and waveform see Family Specifications.
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GXB10103

QUADRUPLE 2-INPUT OR GATE

The GXB10103 is a quadruple 2-input 3 OR and 1 OR/NOR gate.
Input. pull-down resistors (50 k£2) allow unused inputs to be left open.

|16 |1
Veer  Vee2
411G
2 Q1]2
5]G2 =
6/G3
— Q213 Gy G-
—7_ G4 8 7
G
1058 Q3|14
11]Ge —
s la _ Q4)15
12167 O—i—
13|G8 : A Q519 Fig. 2 Pin designation.
VEE Vee1=Vee2 =0V (ground);
|8 7z8ass1 Veg=-52V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —52+10 %V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay thd typ. 2,0 ns
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 100 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

GXB10102P: plastic 16-lead dual in-line (SOT-38)
GXB10102D: ceramic 16-lead dual in-line (SOT-74).

September 1981
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GXB10103

—O 1
016

TR1
TR4}~- TRSj——«
15 to
TR2 TR3 TRS '—4 ¢+——> other
gates

D1
o [l
: D2
120——¢
130
R2 RS R7 R8 R10
7266“5‘0 8
(o]
9
Fig. 3 Circuit diagram (one gate).
G‘I a
G
Gj Q, Q1=Gq+Gop
G4 Q2 =G3+Gy
G Q3=Gg +Gg
o :D— Q3  05=Gy+Gg
6 Q4=0s
Q
67 ’ 3 4 positive logic: HIGH state = 1
Gg Qg LOW state=0
7284882

Fig. 4 Logic function.

RATINGS see Family Specifications
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Quadruple 2 input OR gate GXB10103

D.C. CHARACTERISTICS
Vee =ground; VEg = —5,2 V.

T oC
symbol _30 amfz&(', ) 185 unit conditions

Input current

HIGH Wy max. | 390 245 245 | pA | | VIHA forinput
under test
Input current .
\%) fi
LOW e 0.5 05 03| kA { ur!nli-g' tggtmpm
Supply current lgg max. | 29 26 29 | mA Vg for all inputs

A.C. CHARACTERISTICS
Vce =ground; VEg = =5,2 V.

T (°C)
symbol _30 am—fzs 185 unit conditions

Rise propagation

delay time: ¢ min. | 1,0 1,0 10 | ns
PLH  max. 3,1 29 33 | ns

Fall propagation
delay time: " min. | 1,0 1,0 10 | ns
PHL  max. 3,1 29 33 | ns
L min. | 1,1 11 1,1 | ns
Rise time TLH max. | 3,6 33 3,7 | ns

. ’ ' ’ 20% to 80%

R min. | 1,1 11 1,1 { ns
Fall time THL max. | 356 3.3 37 | ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10104

'QUADRUPLE 2-INPUT AND GATE

The GXB10104 is a high-speed logic, low power, AND function.

Open emitter outputs feature:
— easy choice of interface techniques.

— low power consumption when loaded by transmission lines.
— wired-OR capability of the outputs makes the device suitable for control, bussing and communications
in high-speed processors, high-speed peripherals, instrumentation and digital communication systems.

Input pull-down resistors allow unused inputs to be left open and provide high d.c. and a.c. fan-out.

|16 |1

Veer Veez
46,y
Q
£
6]C3 .
Q
O
11]Ge :)—3—— , GXB10104
Veca @y Qy Gy G, G3 G, Vi
2|6, AR cc2 Q1 Qp Gy Gy G3 Gy Vee
13|Gs _-joa_s 15 7269616
L/ .
Vee Fig. 2 Pin designation.
|8 Veet1=Vee2 =0V (ground);
7269618 VEE =—52V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52+10% V
Operating ambient temperature range Tamb —30to+85 OC
Average propagation delay tPLH typ. 2,7 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 140 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

GXB10104P : plastic 16-lead dual in-line (SOT-38).
GXB10104D: ceramic 16-lead dual in-line (SOT-74).
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GXB10104

TR1 1 TRS TRE:]-——‘-
9 o———r‘(r [ —015
TR3 TR5

O 1
—0O16

R6 R8 R10

12 O- 11T to
R3 ¢— other
gates
R4
130 R11
to
¢— other
gates
Vs
D5
R1 R12
O 8

Gy —
Ge——-

Gs —
Gg —-{} Qs Positive logic:
D=

7269620

Q4 Q1=G1-Gp
Qy = G3-Gy
Q3 =G5-Gg
Q4= 65

Qg = G7°Gg

H = HIGH state (the more positive voltage) = 1
Q, L = LOW state (the less positive voltage ) = 0

7269619

Fig. 4 Logic function.

RATINGS see chapter Family Specifications
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Quadruple 2-input AND gate GXB10104

D.C. CHARACTERISTICS
Vee1=Vee2 =ground; VEg =-5,2V; R 50 Q to -2 V.

pin Tamb (°C)
symbol under unit remarks
test -30 +25 +85
Supply current IEE max. 8 39 35 39 mA

Input current

4,7
HIGH lIH max. 10,13 425 265 265 MA
Input current 5 6
HIGH HH max. 1 1 12 350 220 220 HA
Input current each
LOW L min. input 0,5 0,5 0,3 nA

A.C. CHARACTERISTICS
Veet1=Vee2=2V;VEg=-32V; Tymp =25 °C

0
symbol _30 Tamfz(sc) +g5 |unit remarks
Rise propagation
delay time .
min. | 1,0 1,0 1,0 ns
LOW —=HIGH | PLH o0 l43 4.0 42 | ns
Fall propagation
delay time .
min., | 1,0 1,0 1,0 ns
HIGH—=LOW | ®PHL 15 |43 40 42 | ns
s min. | 1,1 11 11 ns
Rise time TLH max. [37 35 36 | ns
Fall time e M (1] 11 11 | ns 20% to 80%
. max. |3,7 3,5 3,6 ns

For switching times test circuit and waveforms see Family Specifications,
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GXB10105

TRIPLE OR/NOR GATE

The GXB10105 is a triple 2-3-2 input OR/NOR gate.

Input pull-down resistors (50 k£2) allow unused inputs to be left open.

116 |1
Veet Vee?
4o 0 3
) Safz
9 |G
— Q] 6
1 e, o™
I '
12 |Gg Qs]14 Fig. 2 Pin designation.
13 |Gy Qs|15
Vee1=Vee2 =0V (ground);
Vee VEg=-52V.
|3 7248832
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52+10 %V
Operating ambient temperature range Tamb —30 to +85 °C
Average propagation delay thd typ. 2,0 ns
Output voltage
HIGH state VOoH nom. -—880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 75 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

GXB10105P: plastic 16-lead dual in-line (SOT-38).
GXB10105D: ceramic 16-lead dual in-line (SOT-74).

September 1981
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GXB10105 J l

01
-0 16
R3 R6 R9
TR1
TR4 TR6
3 to
TR2 TR3 TRS I-—< other
gates
D1
]R1 R4
D2
L O——e
5 O—
R2 RS R7 R8 R10
7255956
o
2
Fig. 3 Circuit.diagram (one gate).
g' ’ f zz Q1=G1+Gy Q=G1+Gy
2 1 _c
Q3=G3+Gg +Gg Q4=G3+Gy +Gg
Q3
Gs positive logic: HIGH state = 1
LOW state=0

Ge
Gy

Qg

Qg

7255947

RATINGS see Family Specifications.

Fig. 4 Logic function.
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Triple OR/NOR gate GXB10105

D.C. CHARACTERISTICS
Ve = ground; VEg = —5,2V

T (oc)
symbol amb unit remarks
-30 +25 +85

Input current

HIGH ] max.| 425 265 265 | uA
Input current

LOW IR min. | 0,6 05 0,3 | KA
Supply current IEg  max. 23 21 23 | mA

A.C. CHARACTERISTICS
Ve = ground; VEg = —=5,2 V; Tamp = 256 °C

Tamb (°C) )
symbol unit remarks
-30 +25 +85
Rise propagation .
. min. 1,0 1,0 1,0 | ns
delay time: PLH  max. | 3,1 29 33 |ns
Fall propagation min 1 1 ne
delay time: tPHL max 3’; 2" 3’5 n;
N min, 11 11 1,1 {ns
Rise time 'TLH max.| 3,6 3,3 3,7 | ns
min 1’1 1'1 1'1 ns 20% to 80%
Fall time tTHL max.. 3'6 3'3 3'7 ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10106

TRIPLE NOR GATE

The GXB10106 is a triple 4-3-3 input NOR gate.
Input pull-down resistors (50 k§2) allow unused inputs to be left open.

GXB10106

-\no_z_z_ Vee2Q2 Qi 61 Gy G3 Gy Vgg
o
6, 1 S 6] 17T Le]

Pin 2 Pin designation.

Gg Q315

Ji: Iﬁ IR)' I: 8|w I\I |m |m |&~

Veer=Vece2 =0V (ground);
Vee VEE=-52V.

l8
7264446

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE ~52+10 %V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tPLH/tPHL  typ. 2,0 ns
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 75 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10106P: plastic 16-lead dual in-line (SOT-38).
GXB10106D: ceramic 16-lead dual in-line (SOT-74).
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GXB10106

—-O1

' . ¢ -0 16

R7 R10 R13

TR3 TR7 I_
30— r tg
¢— other
TR6 { gates
TR4 TRS

D1
R8 Y2
R9 Rit | |R12 | |R14
—08
é é $ 7267249
4 5 6 7

Fig. 3 Circuit diagram (one gate).

Q

2:% oo, 01~ G753 7657 64

Gy Qy=Gg + Gg + Gy

Gg Q3=Gg+Gg+ Gqpg

G positive logic: HIGH state = 1
7267250 LOW state=0

Fig. 4 Logic functions.

RATINGS see Family Specifications.
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Triple NOR gate GXB10106

D.C. CHARACTERISTICS
Ve = ground; VEg =~5,2V

T (oc)
symbol amb unit remarks
-30 +25 +85

Input current

HIGH IiH max.| 425 265 265 | uA
Input current

LOW I min.| 0,6 0,5 0,3 |uA
Supply current Iee max. 23 21 23 | mA

A.C. CHARACTERISTICS
Ve = ground; VEg = -5,2 V

T (oc)
symbol amb unit remarks
-30 +25 +85 |-

Rise propagation .
L min. 1,0 1,0 1,0 |ns
delay time: tPLH max.| 3,1 2,9 33 |ns
Fall propagation min.| 1,0 10 1,0 |ns
delay time: PHL max.| 31 29 33 |ns
L min 1,1 11 1,1 i{ns
Rise time TLH max.{ 3,6 3.3 3,7 |ns

) ' ' ' 20% to 80%

Fall ti 1 min. 1.1 11 1,1 ins
all time THL  ax. 3,6 3,3 3,7 |ns

For switching times test circuit and waveforms see Family Specifications.
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I L GXB10107

TRIPLE EXCLUSIVE OR/EXCLUSIVE NOR GATE

The GXB10107 is a three gate array designed to provide the positive EXCLUSIVE OR and NOR
functions. Input pull-down resistors (50 k£2) allow unused inputs to be left open.

|18 J1

Veet Vee2

G4 Q2
o)) SPals

Jen |~

Vec1Gg Gs Qg Qs

GXB10107

Q3

7163 Q3f11
o)) Pals
14Gs Qs)12 Fig. 2 Pin designation.
15 Gg Qg 13
y Veetr =Vee2 =0V (ground);
TE VEg=-52V.
8

7264451
Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52+10 %V
Operating ambient temperature Tamb —30to +85 °C
Average propagation delay tPLH typ. 24 ns
Output voltage
HIGH state - VoH nom. —880 mV
LOW state VoL nom. --1720 mV
Power consumption per package Pav typ. 115 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINE (see Package Outlines)

GXB10107P: plastic 16-lead dual in-line (SOT-38).
GXB10107D: ceramic 16-lead dual in-line (SOT-74).
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GXB10107

01
016
R6 R8 R10
TR2 [ TR10 TR
30 —0 2
R4 ')—‘ L—kL
4 Oy 1\LRIJ TRS TR8 TR9
R2 >
50-"-{:3-——' TR D2 to other
R11 gates
D3
D1 >
TRA mi}
TR12
\l D4
TR7 ) 0s to other
. gates
R1 []RS RS R7 I:]RS R12
L] I I LT o

7267106
Fig. 3 Circuit diagram (one gate).

6y Q Q1=Gq -G2+Gq -Gy
G2 Q2 Qp=G1-G2+G7 ' Gy
Q3=G3G4+G3 "Gy

G3 Q3 —
Qp=Gq-Gg+G2 G
o)) P 4=G3-53+ 55 - Gy

Q5=GCg - Gg +Gs - G

Gs Qs Qg =Gs - Gg + G5 * Gg
Gg Qs

positive logic: HIGH state = 1
7267108 LOW state =0

Fig. 4 Logic functions,

RATINGS see Family Specifications.
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Triple EXCLUSIVE OR/EXCLUSIVE NOR gate GXB10107

D.C. CHARACTERISTICS
Vcc = ground; VEg = -5,2V

Tamb (°C)
it k
symbol _30 +25 +85 uni remarks

Input current

HIGH

pins 4,9, 14 IiH max.| 425 265 265 | A

pins 5,7, 15 lH max. | 350 220 220 | pA
Input current

LOW hiL min. | 0,5 0,5 0,3 | uA
Supply current lgg max.| 31 28 31| mA

A.C. CHARACTERISTICS
Ve =ground; VEg =-5,2 V.

Tamb (°C) .
symbol unit remarks
-35 +25 +85
Rise propagation .
A min. 1.1 11 1,1 ns
delay times PLH max.| 3,8 3,7 40| ns
Fall propagation .
) min. 1.1 11 1,11 ns
delay times PHL max.| 38 37  40|ns
L i 1.1 1.1 1,1 ns
Rise time tTLH min. ! ! !
. 5 5 38| ns
max ?'1 ?’1 . 20% to 80%
. min. , , , ns
Fall time THL max.| 355 35 3.8 | ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10108

DUAL 4-INPUT AND/NAND GATE

The GXB10108 is a dual AND/NAND gate. Featuring:

® Fast propagation delay

® High fanout capability

® High impedance inputs with 50 k2 pull down resistors

K |16
V, Vv
41G1 cc1 CCc2
15 16] [15] [14] [13] [12] [11] [10] [o]
5162 Q
—_—1 1 _i VCC2 03 04 G8 G7 GG GS n.c.
6163 —
7l6a | Q2|3 P GXB10108
10]Gs Veer @1 Qp Gy Gy Gz G4 Vg
11]G6 | aslis L (2] (3] [&] [s] [e] [7] L8]
U P — 7286288
=)
ﬁGg I Q4]14 Fig. 2 Pin designation.
VEE Veetr =Vee2 =0V (ground);
ls VEE=-52 V.
7286292
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -5,2+5% V
Operating ambient temperature Tamb —30to+85 °C
Average propagation delay
AND output tpLH/tPHL typ. 2,3 ns
NAND output tpLH/tPHL typ. 28 ns

Power consumption per package (no load) Pav

typ. 145 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10108P : plastic 16-lead dual-in-line (SOT-38).
GXB10108D: ceramic 16-lead dual-in-line (SOT-74).
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GXB10108

Gy

63— L

=D
G3— Q2

Gy _,— 7286294

Fig. 3 Logic function
(one AND/NAND gate).

RATINGS see Family Specifications.

D.C. CHARACTERISTICS

Q1 =G1-G2*G3°Gy

Q=04

Positive logic

H = HIGH state

(the more positive voltage) = 1

L = LOW state

(the more negative voltage) = 0

Vee1 =Vee2 =ground; VEg =—5,2V; R 502 to —2 V.

symbol Tamb (°C) unit remarks
i 30 +25 +85
Supply current lgg  max. | 40 36 40 | mA
Input current
HIGH K max. | 425 265 265 | pA
Input current
LOW I min. | 0,5 0,5 03 | A
A.C. CHARACTERISTICS
Vee1 =Vee2=2V:VEE=-3.2V, Tagmp =25 °C
T (oC)
symbol _30 aTt;s +85 unit remarks
Rise and fall propagation
delay time .
LOW —s HIGH tpLy Min. 1,4 1,4 14 ns
HIGH —= LOW 'E;I:E max. | 4,1 3,7 41 ns
Transition rise min. 11 11 11 ns
t 2 ’ ’ 0, 0/
and fall time tT_Ui max. | 4,5 4,0 45 | ns } between 20% to 80%
THL

For switching times test circuit and waveforms see Family Specifications.

December 1981



GXB10109

DUAL OR/NOR GATE

The GXB10109 is a dual 4-5 input OR/NOR gate.
Input pull-down resistors (50 k€2) allow unused inputs to be left open.

16 1

Veer Vecz
L {6
516G, Q] 3
G A I
7 {G,
9 |G
10 1Ge Q4|14
1 G7 e
— Q|15 . . L
1_2__ Gg — i Fig. 2 Pin designation.
13 | Gg
] v Veetr =Vee2 =0V (ground);
L VEg=-52V.
|8 7248633
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —-52+10 %V
Operating ambient temperature range Tamb —-30to +85 °C
Average propagation delay tPLH typ. 2,0 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pay typ. 50 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines).

GXB10109P: plastic 16-lead dual in-line (SOT-38).
GXB10109D:ceramic 16-lead dual in-line (SOT-74).
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GXB10109

30

01

* + 016

R7 R10 R13

R3 we}— TR}
b B to
$——> other
TR7 1 gate
TR4 TRS

D1
R8 D2
R9 R11 R12 Ri4
—O8
é $ $ 72559571
4L 5 6 7 2
Fig. 3 Circuit diagram (one gate).
G1 —— e
G2 Q4 Q1=G1+G2+G3+Gy
G3 Q; Q3=Gg +Gg + G7 + Gg + Gg
Gy Qy=G1+Gy+G3+Gy
Gs Q4=Gg +Gg+ Gy +Gg +Gg
ge Q3 Positive logic: HIGH state = 1
7 Q, LOW state =0
Gg
Gg 7255948

Fig. 4 Logic functions.

RATINGS see Family Specifications.
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Dual OR/NOR gate ' GXB10109

D.C. CHARACTERISTICS
Ve =ground; VEg =-5,2 V.

T oC
symbol amb (°C) unit remarks
-30 +25 +85

input current

HIGH Iy max. | 425 265 265 | uA
Input current

LOW i min. | 05 0,5 03| uA
Supply current lIEg max. 15 14 15 | mA

A.C. CHARACTERISTICS
Vce = ground; VEg = =5,2 V.

Tamb (°C) .
symbol 30 25 85 unit remarks
Rise propagation :
‘ , min. | 1,0 1,0 1.0 | ns
delay time tPLH m|ax. 31 2¢ 33 | ns
Fall propagation .
3 min. | 1,0 1,0 10 | ns
delay time PHL  hax. | 31 2.9 33 | ns
o min. | 1,1 1.1 1,1 | ns
Rise time TLH . | 36 33 37 | ns
. 1 ' " 20% to 80%
. min. | 1, . Ao
Fall time THL max. | 36 33 37 |ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10110

DUAL 3-INPUT/3-OUTPUT OR LINE DRIVER

The GXB10110 is a dual 3-input/3-output OR gate intended to drive up to three transmission lines
simultaneously. This feature makes the device particularly useful in clock distribution applications.

16 1] |15
Vecr Vecz Vees

5o |

6 G2 Q4 __2_

7|6, Q,yf 3 Vec1VeedQs Qs Qs Ge

Q3| & GXB10110
10 Gsl—‘ N\ Q)12 Q2 Q3 Gi
11 |Gg Qg B
Qg|14 . . -
Vee — Fig. 2 Pin designation.
I8 208830 Veetr =Vee2=Vee3 =0V (ground);
VEg=-52V

Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —-5,2+10% V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPLH typ. 24 ns
Output voltage

HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV

Power consumption per package Pay typ. 150 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

GXB10110P : plastic 16-lead dual in-line (SOT-38).
GXB10110D: ceramic 16-lead dual in-line (SOT-74).
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GXB1010 J | |

1,150 +—O16
TTP_‘ T%—l T}%—) R7 | |Rs RN
2 3 i

to

——— other
gate
TR2 TR4 TR6 TR7 1
D1

R2 R4 R6 R9 R10 R12

7255958

o O—
~

Fig. 3 Circuit diagram (one gate).

Gy

Gy Q, Q1=Q2=Q03=G1+Gy+G3
% Q4 =0Q5=0Qg =G4 +Gg + Gg

Gy

Gg Q, Positive logic: HIGH state = 1

Gg Qs LOW state=0
Qg

7255949

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Dual 3-input/3-output OR line driver.

GXB10110

D.C. CHARACTERISTICS

Vee =ground; VEg = —5,2 V.

T (ec)
symbol amb unit remarks
-30 +25 +85
Input current
HIGH HH max.| 680 425 425 | uA
Input current
LOW L min. | 0,5 0,5 0,3 |rA
Supply current I max.| 42 38 42 |mA
A.C. CHARACTERISTICS
Vee =ground; VEg = -5,2V
T (ec)
symbol amb unit remarks
-30 +25 +85
R'Zeel‘;’f‘;;gztm” oLy ™| 14 14 15 | ns
max.| 3,5 3,5 3,8 [ns
| .
Fa (:e‘l’a’:‘f(?gf:"’" . min. | 1,4 14 15 |ns
PHL  max. 3,5 35 3,8 |ns
L min. 1,0 , 1,2 |ns
Rise time TLH max.| 3,5 3,5 38 |ns b 20% .
ol time . min. 1.0 11 12 |ns etween b and 80%
THL  max. 3,5 3,6 3,8 |ns

For switching times test circuit and waveforms see Family Specifications.
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GXB101M1

DUAL 3-INPUT/3-OUTPUT NOR LINE DRIVER

The GXB10111 is a dual 3-input/3-output NOR gate intended to drive up to three transmission lines
simultaneously. The ability to control three parallel lines makes this device particularly useful in clock
distribution applications.

e 1] Iss
Vec1  VecaVees
a2
o S
616G, Qsf4 GXB10111
716G
—= Q. f12 Q3 G1 G2 G3 VEE|
olo, SR8
10 [Gs Qs |14
1 |Gs Fig. 2 Pin designation.
Vee
|8 Veetr =Vec2 =Vee3 =0V (ground);
7248835 VEE =-52V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —-52+10 %V
Operating ambient temperature range Tamb —301to +85 OC
Average propagation delay tPLH typ. 24 ns
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 150 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10111P: plastic 16-lead dual in-line (SOT-38).
GXB10111D: ceramic 16-lead dual in-line (SOT-74).
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GXB10111 J I

1 O
T?—i TR>——l T%—l R7 | |R8
2 3 4

+ 016

RN

to
¢——» other

I
gate
TR2 TR& TR6 TR}—<
D1

R1 R3 RS D2
R2 R4 R6 RS R10 R12
7255958§8

w
o O—
~

Fig. 3 Circuit diagram (one gate).

Q
a
G 2
cG;Z % Q1=0Q2=03=G1+G2+Gg3
: gh Q4=0Q5=05=G4+G5 +Gg
5
Gu . Positive logic: HIGH state = 1
Gs 6 LOW state =0
Gs

7255950

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Dual 3-input/3-output NOR line driver

GXB101M

D.C. CHARACTERISTICS

Vee =ground; VEg = —5,2 V.

T oC)
symbol amb | unit remarks
-30 +25 +85
Input current
HIGH IIH max.| 680 425 425 | uA
Input current
LOW L min.| 0,5 0,5 03| LA
Supply current Igg . max.| 42 38 42 | mA
A.C. CHARACTERISTICS
Ve = ground; VEg = 5,2 V.
T (°C)
symbol amb unit remarks
-30 +25 +85
Rise propagation min. | 14 1,4 15| ns
delay time: PLH ax.| 35 35 38/ ns
Fall propagation .
. min. | 1,4 1.4 15| ns
delay time tPHL max.| 3,6 35 38| ns
L min. 1,0 1.1 1,2| ns
Rise time TLH max.| 3,6 35 38| ns
10/ 0/, |
Fall 4 min. 10 11 12/ ns between 20% and 80%
all time TTHL  max.| 35 35 3.8 ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10112

DUAL 3-INPUT 1-OR/2-NOR GATE

The GXB10112 is a three input single OR/double NOR gate outputs. Input pull-down resistors (50 k£2)
allow unused inputs to be left open.

[+ s

Veer  Veez
_5/61 aif2
6]G2 Q2|3
_7]G3 Q3| 4 [16] [15] [14] [13] [12] [11] [ro] [o]
VecaVee1 Q4 Qs Qg Gg Gs Gy
_9]Ga Qal1a.
10| Gs agl13 D) GXB10112
11]Ge 96|12 Vecr @1 Qp Q3 Gy G, Gg Vgg
L (2] 3] Lo (8] [e] 2] (8]
VEE 7286289
|8 7286291
Fig. 2 Pin designation.
Fig. 1 Logic diagram. Vee2 =Vee1 =0 v (ground); VEg =-5,2 V.
QUICK REFERENCE DATA
Supply voltage VEE -52+5% V
Operating ambient temperature Tamb —-30to +85 °C
Average propagation delay tpPHL/tPLH  typ. 24 ns
Power consumption per package (no load) Pay typ. 150 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10112P : plastic 16-lead dual in-line (SOT-38).
GXB10112D: ceramic 16-lead dual in-line (SOT-74).
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GXB10112 J L

G1 01 Function table
Gy Q, Q1=Gq-G2-Gg
Q=01
Gj Qg3 ——
3=Q
7286293

Positive logic:

Fig. 3 Logic function. H = HIGH state = the more positive voltage = 1

L = LOW state = the more negative voltage = 0

D.C. CHARACTERISTICS
Vee =0V (ground); VEg = -5,2 V.

Tamb (°C) .
symbol unit remarks
-30 +25 +85

Input current

HIGH llH  max. 680 425 425 HA
Input current

LOW e min. 0,5 0,5 0,3 HA
Supply current lEg max. 42 38 42 mA

A.C. CHARACTERISTICS
Veer1=Vee2=+20V; VEg=-3.2V

T (oC)

symbol _35 an-:b25 +85 unit remarks
Propagation delay tpLy min. 14 14 1,5 ns
ise and fall ti =
rise and fatl times PHL max. | 3,5 35 3,8 ns
Transitic;nl tTLH min. 1,0 1,1 1,2 ns | between
ise and fall ti —
reeandIUME ) THL mex. | 35 35 38 | ns | | 20%and 80%

December 1981



GXB10113

QUADRUPLE EXCLUSIVE-OR GATE

The GXB10113 is a quadruple EXCLUSIVE-OR gate with an enable input common to all gates. Unused
inputs need not be tied to Vg since input pull-down resistors are integrated in the circuit. The enable
is active in LOW state. A 4-bit comparison function (A = B) can be obtained by wire-ORing the four
outputs together. Direct connection to busses is possible thanks to open emitter outputs.

|16 |1
vV Vv
+]aicet cc2
] Q1]2
5]G2 B
16] [15] [14] [13] [12] [11] [1o] [o]
61G3| . Vec1Q4 Q3 Gg G7 Gg Gs E
)] >
7164 D) GXB10113
10fGs] . asl; Veca @1 Qp G Gy Gz Gg Vgg
3|14
11]cs] ) — 1] [2] [3] [a] 5] [e] 17] Le]
7 7275309
12|G7 i i i i
N aalis Fig. 2 Pin designation.
13]G8 )) —
ole [ 7 Vee1 =Vee2 =0V (ground);
Vee VEE=-52V.
|8 7275308
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52+10 %V
Operating ambient temperature range Tamb —-30to +85 °C
Average propagation delay tPHL typ. 3,0 ns
Output voltage
HIGH state VoH nom. 880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 175 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10113P: 16-lead DIL: plastic (SOT-38).
GXB10113D: 16-lead DIL: ceramic (SOT-74).
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GXB10113 J L

R1 D2 A R
9 TR [jRB A 'jRTO 14

R2
12 o }—— TR2 L' l/] TR14
TR3 QRS TR TR11 TR12 L‘\I—ms
R6 ("‘
R3 I
30—}
¥o1 v R11 D4
T TR6 TR1
i R15
[ R
TR13
other D5
gates «—4
E
D6

@RE R7
80

Fig. 3 Circuit diagram (one gate).

RIB[J R16

7275310

FUNCTION TABLE

01—;‘)j:>__01 G1|Go| E | Qq
G2 Q1=G1+Go+E

__? — = L L L L

Qy=G3+Gg+E L|{H|L|H

63 — - —_— HiL|L|H

64_? N G3=C5+C6*E HliH|L|L

. Q4=.G7+G8+—E X| X|H|L

G7 — H = HIGH state (the more positive voltage)
Gg —— L = LOW state (the less positive voltage)
E— ? 1275307 X = state is immaterial

s a3 . .
G — Positive logic: HIGH state = 1
: LOW state=0

Fig. 4 Logic function.

RATINGS see Family Specifications
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Quadruple EXCLUSIVE-OR gate

GXB10113

D.C. CHARACTERISTICS
Vce =ground; VEg =—5,2 V.

pin
symbol under Tamb (°C) unit remarks
test -30 +25 +85
Input current 4,7,10,13 425 265 265 | pA
HIGH IIH max. | 5,6,11,12 350 220 220 | pA
9 870 545 545 | uA
Input current each
LOW L min. data 0,5 05 03| uA
input
Supply current | Igg max. 46 42 46 | mA
A.C. CHARACTERISTICS
Veer=Vee2=20V: VEg =32 V.
T (°c)
symbol amb unit remarks
-30 +25 +85
Rise propagation .
. min. 11 1,3 13 | ns . .
delay time tpLH max. | 47 45 50 |ns independent inputs
min. 1.3 15 1,5 |ns .
Fall . PLH max. | 5,2 5,0 55 |ns enable input
all propagation .
. min. 11 1,3 1,3 |ns . .
delay time tPLH max. | 4.7 45 50 |ns independent inputs
min. 1,3 1,6 1,56 |ns .
PLH max. | 52 50 55 |ns enable input
L min. | 1,1 11 11 |ns
Rise time TLH max. | 42 39 44 [ns . | | petween
. min. | 1,1 11 1,1 |ns 20% and 80%
Falt time tTLH max. | 4,2 3,9 44 |ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10114

TRIPLE LINE RECEIVER

The GXB10114 is a triple line receiver with low impedance emitter follower complementary outputs.
With translated emitter follower inputs and an active current source, it features a common mode rejection
peak voltage of £ 1 V. Furthermore, the OR outputs keep a LOW logic level, whenever the inputs

aie left floating. Intended primarily to receive data from balanced twisted-pair lines, this device is also
suitable for minicomputers, testing and instrumentation. !t can also be used as a sense amplifier for MOS
RAMs as a MOS-to-ECL interface circuit; as a high speed comparator and, having an internal reference
supply voltage (Vgg), it can operate as a Schmitt trigger.

16 |1
Veer  Veez
Logng Blz
5]G2 Q,]3
VvV
sfos N 506
10]G. Qu)7 GXB10114
12[Gs Qs |14 G G Q3 Q4 Vee
13|Cg Qg |15
VvV 7269669
Ves |11 Fig. 2 Pin designation.
Vi
T: Vec1=Vee2 =0V (ground);
VEg=-52V.

7269667

Fig. 1 Logic diagram

QUICK REFERENCE DATA

Supply voltage VEE —52+10 %V
Operating ambient temperature range Tamb 30to +85 OC
Average propagation delay
single-ended input tPHL typ. 24 ns
differential input tPHL typ. 2,0 ns
Output voltage
HIGH state : VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 145 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

GXB10114P: plastic 16-lead dual in-line (SOT-38)
GXB10114D: ceramic 16-lead dual in-line (SOT-74).
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GXB10114

O v

10

o0&

i

r]Rs R12
L%TRB TR9
TR7 o
03
R7
TR4 TR6
R8 R10[,:| R13
t"g:ttehs" TRS‘]—J TR0
+ - D1
| -
R6 RN R4
8o

G Q4
G2 —Q,
Gs Q;
G, Q.
Gs Qg
Gs Qg
7269666

Fig. 4 Logic function.

Fig. 3 Circuit diagram (one gate).

7269673

With inputs Go, G4 and Gg connected to Vgg (pin 11)

Q1 =Gy
=Gy
Q3 =G3
Q4=G3
Qg =Gpg
Q6 =Ts

Positive logic:

RATINGS see Family Specifications.

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0
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Triple line receiver GXB10114

D.C. CHARACTERISTICS
Vee1 =Vee2 =ground; VEg = —5,2 V.

T oC
symbol amb (°€) unit remarks
-30 +25 +85

Input current IlH  max. 70 45 45 | uA 1 Forpins4,9,12 V{=V|HA
. For pi =
Supply current leg  max. 39 35 39 | ma| | ForPins810.13 Vi=Vig
Input current Ilcgp max. 1,6 1,0 10| nA Test one input at a time
Ref Vi=VEE
evzzf:;: Voo Min.| —1420 1350 —1295 | mV | | one input from each gate tied
BB max.| —1280 —1230 —1150 | mV | | to Vg
TEST PARAMETERS

To meet VoH and V(g specificications Vi = V|4 or V|H|_ to one input of each gate under test and
V|LH or V|LL. respectively to the other input of each gate.

Tamb (°C) .

symbol unit remarks
-30 +25 +85

VIHH +110 +190 +300 mV shifted +1 V
VIHA —890 -810 —700 mV
VIHL -1890 -1810 -1700 mV shifted —1 V
ViHB —1205 —1105 —1035 mV
ViLA —1500 —1475 —1440 mV
VILH —890 —850 —825 mV shifted +1 V
VILB —1890 —1850 —-1825 mV
ViLL —2890 —2850 —2825 mV shifted —1 V

VIHH = VIHA shifted positive one volt for CMR tests.
VIHL = V|HA shifted negative one volt for CMR tests.
VILH = VLB shifted positive one volt for CMR tests.

ViLL = V|LB shifted negative one volt for CMR tests.

* CMR = Common Mode Rejection.
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GXB10114

A.C. CHARACTERISTICS

Vee1=Vec2=2V; VEg=-3,2V.

Tamb (°C) .
symbol 30 +25 +85 unit remarks
Rise propagation .
delay time tpy ™| 1.0 1.0 09 | ns For single-ended input
max.| 4.4 40 43 | ns testing one input from
Fall propagation min 10 10 09 | ns each gate must be tied
delay time tPHL max.‘ aa 4'0 4’3 ns to Vgg.
Lo min. 15 1,5 15 | ns
Rise time TLH max.| 338 35 3.7 | ns
o 1'5 1'5 1'5 between 20% and 80%
. min, , ’ ’ ns
Fall time TTHL max.| 3,8 35 3,7 | ns

4
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GXB10115

QUADRUPLE LINE RECEIVER

The GXB10115 is a quadruple differential amplifier intended for use in sensing signals over long lines.
The base bias supply makes the device useful in other applications where a stable reference voltage is

necessary.

Veer Veez
4 |Gy
s
516s Q] 3
7]6G, =
——0
10| Gs
—4+—0 Q3]s
kil [ =
_‘li Gy s Fig. 2 Pin designation.
5G| >—1—
Ves | ® Veetr =Vee2 =0V (ground);
I VEg=-5,2V.
Vee
Is 7248836
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —5,2+10 %V
Operating ambient temperature range Tamb —30to+85 OC -
Average propagation delay tPLH typ. 2,0 ns E
Output voltage E
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pay typ. 95 mW
FAMILY DATA see Family Specifications
PACKAGE OUTLINES (see Package Outlines)
GXB10115P: plastic 16-lead dual in-line (SOT-38).
GXB10115D: ceramic 16-lead dual in-line (SOT-74).
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GXB10115 J L

9
@]
O1
016
R3 RS
TR1 TRS
2 ———
R1
4 TR2 TR3 TR6
R2
50—+ to
other
TRL amplifiers
R4 R9
7255959
Fig. 3 Circuit diagram (one amplifier).
o _[>—° o
G, With inputs G, G3, Gg, G7 connected to Vgg.
G3 ‘—D_QZ Q4 ——G-‘] Q3 =T3—§
6.—9 Qy=Gg Q4=Gg
Gs—O a Positive logic: HIGH state = 1
Gg 3 LOW state =0
Gy
Q
Ga—Ol > “

7255951

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Quadruple line receiver

GXB10115

D.C. CHARACTERISTICS

Vee =ground; VEg = —5,2 V.

T oC
symbol amb (°C) unit remarks
-30 +25 +85
Input current
HIGH m max. 150 95 95 | uA ViHA
lcgo max. 15 1,0 1,0 | A ViLB
Supply current IEg  max. 29 26 29 | mA
f;‘;‘;r?ce Vag Min. | —1280 1350 —1295 |V
9 BB max.| —1420 —1230 —1150 |V
A.C. CHARACTERISTICS
Vce = ground; VEg = -5,2 V.
Tamb (°C)
symbol amb unit remarks
-30 +25 +85
Rise propagation . .
. min. 1,0 1,0 10 |ns
delay time tPLH max. | 3 29 33 |ns
Fall propagation .
. min. 1, 1,0 1,0 |ns
delay time PHL  max’ | 301 29 33 |ns
L min. | 1,1 11 11 |ns
Rise time TLH nax. | 36 33 37 |ns
' ! ! between 20% and 80%
Fall ti max. | 1,1 11 11 ns
all time THL min. | 36 33 37 |ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10116

TRIPLE LINE RECEIVER

The GXB10116 is a triple line receiver with low impedance emitter follower complementary outputs.
With translated emitter follower inputs and an active current source, it features a common mode rejec-
tion peak voltage of +1V. Intended primarily to receive data from balanced twisted-pair lines, this device
is also suitable for minicomputers, testing and instrumentation. It can also be used as a sense amplifier
for MOS RAMs as a MOS-to-ECL interface circuit; as a high speed comparator and, having an internal
reference supply voltage (Vgg), it can operate as a Schmitt trigger.

16 |1
Veer  Veez

Gy Q4
G, | 9 Q;

o]~
wIN

Veer Qs

Qs Gg G3

Gs Ves Gu

il
%
5

GXB10116
Gy Gz

Vecz @1 Qg Qs Vee

Q3
_1165-; _ Qs 14

i 2 3 2 b 7 2]

153 BmARE
13 FGUIVS Qg |15 7269668

Vs |11 Fig. 2 Pin designation.
Vee Veet =Vee2=0V (ground);
IS VEE=5,2V.

7269667

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -52+10 %V
Operating ambient temperature range Tamb ~30to+85 ©OC
Average propagation delay
single-ended input tPLH typ. 24 ns
differential input tpLH typ. 20 ns
QOutput voltage
HIGH state VOH nom. --880 mV
LOW state VoL nom. -1720 mV
Power consumption per package Pav typ. 85 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10116P: plastic 16-lead dual in-line (SOT-38).
GXB10116D: ceramic 16-lead dual in-line (SOT-74).
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GXB10116

14 15
o (0]
10
16 O- *
TR2 TR4
to other
gates
R2 R6 R7
8O-
6 6 7269672
13 12
Fig. 3 Circuit diagram (one amplifier).
G, a a, With inputs G2, G4 and Gg connected to Vgg (pin 11)
% @2 Q1 =Gy
G3—O Q3 Q2=Gy
Ge Q Q3=Gs
Q4=G3 Positive logic:
Cs OI f Qs Qg5 = Gs H = HIGH state (the more positive voltage) = 1
Cs Qs Qg =Gp L = LOW state (the less positive voltage) = 0

7269666

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Triple line receiver

GXB10116

D.C. CHARACTERISTICS

Vcetr = Vee2 =ground: VEg =-5,2 V.

T (oc)
symbol amb unit remarks
-30 +25 +85
Input currents IH max. 150 95 95 | pA VIHA
lcBo max. 1,5 1,0 1,0 | uA ViLB
Supply current Igg max. 23 21 23 | mA
Re:i:f:gcj Vaq Min.| —1420 —1350 —1295 | V
BB max.| —1280 1230 —1150 | V
A.C, CHARACTERISTICS
Vee1=Vee2=2V; VEg=-3,2V.
Tamb (°C) .
symbol unit remarks
-—30 +25 +85
R'Zee';’am‘:ia:]ae“on . min. 10 10  10|ns
v PLH  max. 3,1 29 33| ns
E .
agj;"”jgf:"’” . min.| 10 10  10|ns
Y PHL max.| 31 29  33|ns
Rise time - min. 11 11 1,11 ns
. 7
m.ax 36 :13':: 8 ns between 20% and 80%
. min. , ' ' ns
Fall time TTHL max. 3,6 3 3,7 ns

For switching time test circuit and waveforms see Family Specifications.
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GXB10117

DUAL OR-AND/OR-AND-INVERT GATE

The GXB10117 is a dual 2-wide 2-3 input OR-AND/OR-AND-INVERT gate designed for use in data
control as a general purpose logic element.

|16 [1
Vees Veea
4 ‘\01 3
3]
s Q,f 2
7]
2
10 T4
1
— OA 15
12
3] Fig. 2 Pin designation.
Veer =Vee2 =0V (ground);
VEg=-52V.
7248837
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -52+10 %V
Operating ambient temperature range Tamb —~30to+85 °C
Average propagation delay tPLH typ. 23 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 100 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines).

GXB10117P: plastic 16-lead dual in-line (SOT-38).
GXB10117D: ceramic 16-lead dual in-line (SOT-74).
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GXB10117 l

—01
—o1%
[l]Rg R11 []] [1]R12 [‘]FMG
TRI TRY »—ﬁm TKE ﬁ..r
02
—03
RS kl []RI’/’
4 O—9 TR1 [-{TRZ TR.’er .
]
o =5 o
R7 j) Igl r‘q N ¥o1
60 ——— TR4 — TR6 —{TR8 1:53, T
’ '_RB_‘ L\L Ri4. ![DZ ‘t':r
F ___F other
R1 |R2 [R3 gate
[‘1 [1] QRA QMO R13 R1S R‘IBE]R‘IQQ
—08
T
9
Fig. 3 Circuit diagram.
Gy Qq
G2 Q9 =(G1+G2) - (G3+Gy +Gs)
G, 0 Q2 =(Gq +Gg) - (G3 + Gy + Gg)
G, Q3 = (Gg + Gg) - (G + Gg + G7)
Gs Q4 = (Gg+Gg) - (G5 + Gg + G7)
Gg 8 Positive logic: HIGH state = 1
Gq a, LOW state=0
Gg
G
9 7255952

Fig. 4 Logic function.

RATINGS see Family Specifications.

2
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Dual OR-AND/OR-AND-INVERT gate

GXB10117

D.C. CHARACTERISTICS

Vee =ground; VEg = -5,2V

o
symbol Tamb (°C) unit remarks
-30 +25 +85
Input current
HIGH IIH max. | 390 245 245 | uA pin 45,12,13
lIH max. | 425 265 265 | uA pin 6,7,10,11
IiH max. { 560 350 350 | KA pin 9
Input current
LOW T min. | 0,5 0,5 0,3 | A
Supply current lIgg max.| 29 26 29 | mA
A.C. CHARACTERISTICS
Vee =ground; VEg = —5,2 V.
0
symbol Tamb (°C) unit remarks
-30 +25 +85
R?egogsg?mn . min. | 1,4 14 14 | ns
Y PLH  max. 39 3,4 38| ns
Fall propagation .
. min. 1.4 1,4 1,4 | ns
delay time PHL max.| 3,9 34 38| ns
L min. | 0,9 11 11| ns
Rise time TLH ax | 41 4.0 a8 ms | and BO%
etween n
Fall time . min. | 0,9 11 11 ns W @
THL  max. | 4,1 4,0 46| ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10118

DUAL OR-AND GATE

The GXB10118 is a dual 2-wide 3-input OR-AND gate designed for use in data control as a general

purpose logic element.

i o K ol Rl

Vec1Q2 Gi1 Gip Gy Gs

GXB10118

VeeaQ G1 G2 G3

CT T G e G (e & (e

G4 Gs VEg

Fig. 2 Pin designation.

|8 7248838 Veetr =Vee2 =0V (ground);
VEg=-52V.
Fig. 1 Logic diagram.

QuicK hEFERENCE DATA
Supply voltage VEE -52+10 %V
Operating ambient temperature range Tamb —30to +85 °C ]
Average propagation delay tPLH typ. 23 ns E
Output voltage -_—

HIGH state VoH nom. —880 mV

LOW state VoL nom. —1720 mV
Power consumption per package Pay typ. 100 mW
FAMILY DATA see Family Specifications.
PACKAGE OUTLINES (see Package Outlines).
GXB10118P: plastic 16-lead dual in-line (SOT-38).
GXB10118D: ceramic 16-lead dual in-line (SOT-74).
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GXB10118

01 |
016
R16 [I]m
TR
02
s TR7 TR0 o
30— $———— Other
L0 gate
50 ]ms
R2 R6 R10| [R13| [R15 o
$————> othe.
TR I-—< gate
TR2 TRG TR6 TRBK Yoi
R3 R7 R1 | S yo2
- I to
60O other
70 gate
[JRL R8 [J]Ru R|7[J] Rzo[l]Rm
08

7255961

Fig. 3 Circuit diagram (one gate).

Gy
G2
G3
Gy
Gs Q1 =(Gq +Go +G3) - (G4 + Gp + Gg)

6
Gy Positive logic: HIGH state = 1
G LOW state=0

8 a
Gg 2
G

G’H 7255953

Fig. 4 Logic function.

RATINGS see Family Specifications.
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Dual OR-AND gate GXB10118

D.C. CHARACTERISTICS
Vce = ground; VEg = —5,2 V.

T (°C)
symbol amb unit remarks
-30 +25 +85

Input current

HIGH IiH max. 390 245 245 | uA pins 3,4,5,12,13,14
IlH  max. 425 265 265 | uA pins 6,7,10,11
IiH max. 560 350 350 | uA pin 9
Input current
Low . L min. 0,5 0,5 03| nA
Supply current IEE max. 29 26 29| mA
Output voltage VOLA —1675 —1650 —1615| mV
Low VoLB —2000 —1990 -—-1920| mV

A.C. CHARACTERISTICS
Vee =ground; VEg =-5,2V

T, (°c)
symbol amb unit remarks
—-30 +25 +85

Rise propagation min 14 14 14| ns
delay time L PLH e | 309 34 3.8/ ns
Fall propagation min 14 14 14| ns
delay time PHL max. | 39 34 38| ns
o in. | 08 11 11| ns

Rise time tTLH min ' y |
| 41 4,0 46| n

max o . i s between 20% and 80%

- min. , , Jons
Fall time THL x| 41 40 46| ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10119

OR-AND GATE

The GXB10119 is a 4-wide 4-3-3-3-input OR-AND gate designed for use in data control as a general
purpose logic element.

|18

Veet
Gy

Veez

Fig. 2 Pin designation.

Veer =Vec2 =0V (ground);

Vee VEE=-52V.
8 7255992
Fig. 1 Logic diagram.

QUICK REFERENCE DATA
Supply voltage VEE —-52+10 %V
Operating ambient temperature range Tamb —30to +85 ©C
Average propagation delay tpLH typ. 23 ns
Output voltage

HIGH state Vor  nom. —880 mV

LOW state VoL nom. -1720 mV
Power consumption per package Pav typ. 100 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10119P: plastic 16-lead dual in-line (SOT-38).
GXB10119D: ceramic 16-lead dual in-line (SOT-74).
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GXB10119

o1
1 16
R16 LL R23
TR9 TRI0
-02
[ R24

RS RN —fTR12 —{TR13 Tig_‘

90-

7255991

Fig. 4 Ldgic function.

RATINGS see Family Specifications.

to other
gates
o
TR7 yo2
to other
{ - gates
R15
R17| |R18 1R R20 R21 R22 | |R25
9
R1 [R2 [R3 [R4 |R9 [R10
+—08
Y 7255390
10

Fig. 3 Circuit diagram.

Q=

(G7 +Gg +Gg) - (G19 +G11 +G12).

Positive logic: HIGH state = 1

LOW state=0

November 1981



OR-AND gate GXB10119

D.C. CHARACTERISTICS
Ve =ground; VEg =-5,2 V.

T (°c)
symbol amb . unit remarks
-30 +25 +85

Input current

HIGH

pin 10 IlH  max. 560 350 350 | uA

other pins lfH  max. 390 245 245 | uA
Input current

LOW e min. 0,5 0,5 03 |uA
Supply current leE max. 29 26 29 |mA
Output voltage

LOW VoLB —2000 -—1990 —1920 |mV

A.C. CHARACTERISTICS
Ve =ground; VEg =—5,2 V.

—
T oC
symbol amb (°C) unit remarks
—-35 +25 +85
Rise prop_agation min 14 14 14 Ins
delay time PLH o 39 34 3.8 |ns
Fall prop:-agation min 14 14 14 |ns l
delay time PHL  ax. 39 34 38 |ns
o min. 038 1,5 1,5 |ns
Rise time tTLH max. 41 40 46 |ns
0,

. min. 08 15 15 |ns between 20% and 80%

all time tTHL — 41 40 4,6 |ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10121

4-WIDE OR-AND/OR-AND-INVERT GATE

The GXB10121 is a 4-wide OR-AND/OR-AND-INVERT gate designed for use in data control as a
general purpose logic element. Input pull-down resistors (50 k€2) allow unused inputs to be left open.

16 I
Veer Veea
4|61
slo
6]6s3
e T3
9]6s T 13-
1 b VeeiGy Gip Gg Gy 67 Gg
10 Gs N | @2
- & GXB10121
16y
12{Cs
13{Gg
]G { .
15]6n Fig. 2 Pin designation.
Vee Vee1=Vee2=0V (ground);
[8 VEE=-52V.

7264449
Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb —30to+85 ©C
Average propagation delay tpLH typ. 23 ns
Output voltage
HIGH state VoH nom. —880 mv
LOW state VoL nom. —1720 mV
Power consumption per package Pav 100 mwW

FAMILY DATA see Family Specifications

PACKAGE QUTLINES (see Package Outlines)

GXB10121P : plastic 16-lead dual in-line (SOT-38).
GXB10121D: ceramic 16-lead dual in-line (SOT-74).
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GXB10121

~01

o] [t

TR9

_{ﬁaﬁ

TR17

R19|j
TR13 TR1S H

016

03

02

+ 1 to other
gates

]RZZ
TR16

40— TRY ,—QRS m‘g—‘m%l—T%u 1—%11.
Ra to other
5 —= gates
R6
60 {1 i’!m
¥ 02
R2 —{TRe — TRe h
[]m [I]RQ f]m [lus [l]ms j]mv [Ams [[-lkzn [R23 to other
gates
70—
90
100-
[I]m URZ [l]ns L]Ra [l]mo [1]R12
08

Gy

Gu
Gs

Ge

G
Gg
Gg

Gy

Fig. 3 Circuit diagram.

ey
G3

A\

7267110

Q4

Q2

7267109

Q1=G1+G2+G3+Gg+Gg+Gg+
Gg+G7+Gg+Gg+Gqg+G1q

Q=0Qq

positive logic: HIGH state = 1
LOW state= 0

Fig. 4 Logic function.

RATINGS see Family Specifications
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4-wide OR-AND/OR-AND-INVERT gate GXB10121

D.C. CHARACTERISTICS
Ve =ground; VEg =-5,2 V.

bol Tamb (°C) . K
symbo _30 +25 +85 unit remarks

Output voltage

HIGH maximum VOHA 780 700 590 | mV
Output voltage

LOW minimum VoLB 2000 1990 1920 | mV
Input current

HIGH

pin 10 IIH max. | 560 350 350 | pA

other pins IH max. | 390 245 245 | uA
Input current

LOW hiL min. | 0,5 0,5 0,3 HA
Supply current IEE max. | 29 26 29 mA

A.C. CHARACTERISTICS
Ve =ground; VEg = —-5,2 V.

Tamb (°C)
symbol _ap +25 +85 unit remarks
Rise prop?gation min. | 1.4 14 14 ns
delay times PLH max. |39 34 38 |ns
Fall propa}gation min. |14 1,4 1.4 ns
delay times PHL  max. 3:9 3:4 3:8 ns
o min. |09 1111 ns
Rise time TLH max. | 4.1 40 46 |ns
) ' ‘ ! between 20% and 80%
) min. | 0,9 11 1.1 ns
Fall time THL max. | 4,1 40 46 |ns

For switching times test circuit and waveforms see Family Specifications.
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TRIPLE NOR GATE

GXB10123

The GXB10123 consists of three NOR gates for use as a driver. It can drive a bus with a characteristic
impedance of not less than 25 Ohms. When the output is LOW it presents a high impedance to the bus
so that its characteristic impedance is not reduced.

1 16
Yeer  Veez [16] [15] [14] [13] [12] [11] [10] [o]

4% Veez @3 Gig Gg Gg G7 Gg Gs

S162 Q|3

6|63 D) GXB10123

_1]%

9]6 Veer Q2 Q1 Gy Gy Gz Ggq Vge

s o2 DBjEnaER0RaRE

7
7286290

12|Gs

1346s 2215 o B deciaragi

&W Fig. 2 Pin designation.

Vee Veet = Vee2 =0V (ground);
8 7264446.A VEE=-5,2V.
Fig. 1 Logic diagram.

QUICK REFERENCE DATA
Supply voltage VEE. —5,2+10% V.
Operating ambient temperature Tamb —30to +85 °C
Average propagation delay tPLH/tPHL  tyPp. 3,0 ns
Power consumption per package (no load) Pav typ. 310 mW

FAMILY DATA l
see Family Specifications.
RATINGS J

PACKAGE OUTLINES (see Package Outlines)

GXB10123P : plastic 16-lead dual in-line (SOT-38).
GXB10123D: ceramic 16-lead dual in-line (SOT-74).
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GXB10123

G1
G2
G3
Gs

Q4

Gsg
Gy

10

Gg
Gg E)O—Q:s
G

7267250

Fig. 3 Logic functions.

D.C. CHARACTERISTICS
Ve = ground; VEg =—5,2 V.

Q1=G1+G2+G3+Gy
Q2=Gg +Gg + Gy
Q3=Gg+Gg+G1o
positive logic: HIGH state = 1
(the more positive voltage)

LOW state =0
(the more negative voltage)

Tamb (°C) .
|
symbo _30 +25 +85 unit | remarks
Input current
HIGH IIH max. 350 220 220 | uA
Input current
Low IR min. 0,5 0,5 03 | uA
Supply current IEg  max. 82 75 82 | mA
Output voltage
Low VoLs -2100 -2100 -—-2100 | mV l
VoLA —2030 —2030 —2030 | mV RL=25Q1t0-2,1V
threshold VoLe 2010 —2010 —2010 | mv |J
Output voltage
HIGH VOHA —-890 —-810 —700 | mV
VOHB —-1060 —-960 —890 | mV RL=26Qt0o-20V
threshold VoHC -1080 —-980 -910 | mV

A.C. CHARACTERISTICS
Vee=+20V;VEg=-32V;R_.=25Q1t0 —2,1 V.

o
symbol Tamb (°C) unit | remarks
-30 + 25 + 85
Propagation delay tpLH  min. 12 12 12 |ns
rise and fall time | —— ' ' !
tpyL Max. 4,6 4,4 4,8 | ns
Transition rise and . )
fall time fTHL min. 1.0 1.0 10 ns 1| e tween 20% and 80%
TR max. 3,7 3,5 39 |ns |

For switching times test circuit and waveforms see Family Specifications.
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GXB10124

TTL-TO-ECL TRANSISTOR

The GXB10124 is a quadruple TTL-to-ECL transistor with individual and common TTL-compatible
inputs on each gate. When the common input is in the LOW state, all ECL direct outputs are in a LOW
state and inverting outputs in a HIGH state.

|16 [9
Vees Veez
5]G4 <71 K
Q|2
716G, Q33
A KR
6 |G
10[G3 Qs|12
[ Fafe
7269684
111G Q713 Fig. 2 Pin designation.
] Poe
Vee1 =0V (ground);
Vee Vec2=+5V;
IB 7269682 VEE = —5.2V.

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltages VEE - -52+10 %V
Vee2 +50+£10 %V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 3.5 ns
Output voltage
HIGH state VOH nom. -—880 mV
LOW state VoL nom. —1720 mV
Power consumption per package ) Pav typ. 380 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10124P: plastic 16-lead dual in-line (SOT-38).
GXB10124D: ceramic 16-lead dual in-line (SOT-74).
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GXB10124

Gg

S 09
RS
R1 R2
TR1
[N
Y Yy
D1 D3 D5
5
6 O—14
vy vy,
02| Du| D6L 4
016
R3[] R7 RS R11[I] R13
>—{TR3 RS TR9 TR10/:1—< -
to other
‘l\\-lri TR8 A TR12 :1 translators
TRZ\{
v
N b\ 4
TR4 TR7 TR
o :1 i) 4
. to other
) " translators
R4 [l]RB R8 R‘IO[J R12 RMQ
-08
é o
I 2 - 7269686
Fig. 3 Circuit diagram.
b= - -
B @ 01=G;°G 05=G3°C
0, Q3 Qy=G1:G Qg=G3-G
- Qg 03 = G2 .G Q7 =‘G4—.‘G
G — = . = .
65 D"__OS Q4=Gy-G Qg=Gy4-G
Q
I ® Positive logic
Gy, — Qg H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0.

7269683

Fig. 4 Logic function.

RATINGS see Family Specifications.
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TTL-to=ECL transistor

GXB10124

D.C. CHARACTERISTICS
Veet =ground; Ve =+50V; VEE=-5,2 V.

Tamb (°C)
symbol amh unit remarks
-30 "+25 +85
Input voltage
HIGH max. VIHA 4,0 4,0 40 | V
HIGH min. VIHB 2,0 18 18| V
Input voltage
LOW min. VLB 0,4 04 0,4 \%
LOW max. ViLA 1,1 11 08| V
Reverse voltage VR 24 24 24 |V
VRH 4,0 40 40 | V
Supply current IEE max. 72 66 72 | mA
lccH max.| 16 16 18 | mA V| =VRH (all inputs)
tccL 25 25 25 | mA Vi strobe = VILB
Reverse current
. V| = VR (strobe)
strobe input ISR 200 200 200 | pA { V)L g single inputs)
. . V| = V|LB (strobe)
single inputs IR 50 50 50 | uwA { VR (P.UT.)
Forward current
strobe input ISF 128 128 -128 | mAa | VI=VILB (strobe)
! VR (single inputs)
single inputs hE -3,2 -3,2 -32 | mA V)= ://FL::"{:E‘?)T)
Input breakdown ) I strobe = 1 MA
voltage Vi(BR)min.| 55 55 55 | V V| =V While testing
single inputs
Input clamping .
voltage Vi(cL) max.| —1,5 -15 -15 | V { test one input ata

time.
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GXB10124

A.C. CHARACTERISTICS
Veec1=+2V;:Vpe2=+7V; VEE=-32V.

T (°C)
symbol amb unit remarks
—-35 +25 +85
Rise propagation min. | 1,0 1,0 1,0 |ns
delay time tPLH max. 6,8 6,0 6,8 ns Vl (+ 1,5 V) to
Fall propz_agation min 10 10 10 | ns Vo (50%)
delay time tPHL max. 6’8 6'0 6:8 ns
L min. 1,0 1.1 11 ns
Rise time TLH max. | 4,2 3,9 4,3 ns
. ' between 20% and 80%
. min. 1,0 1.1 11 ns
Fall time tTHL max.| 4,2 3,9 4,3 ns
Vecz
+7V
pulse
generator input output

chunnel )%

+2V -32vV
Veer Vee
Fig. 5 Switching times test circuit.

translator —%(

chqnnel

72697064

tTLH — -ty
Vi
20% 20%
— T H/THL
G —— —— -\
\ 7/
7/ |\
Vo 50% 50%
\
,’ 80%
——— — — —— v— —— —
> tpy == — tpy =
PLH PHL 7288190

Fig.6 Switching times waveforms.
VIH=+55V; V| =20V.
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GXB10125

ECL-to-TTL TRANSLATOR

The GXB10125 is a quadruple ECL-to-TTL translator for interfacing data between two different logic
systems. It provides also a separate reference voltage (Vgg) to be used in case of single ended input

biasing. Input and output levels are respectively ECL10000 and TTL Schottky.

|16 |9
Veer Veez
2 (—31
20N 2
iE;D—’i
6 |G
— Q2]s
7162 -
10 —3
——0 Q3|12
1]es =
11—:-%‘-0 Q413
icH AL Fig. 2 Pin designation.
Ves| 1
b Vee1 =0V (ground);
Vee Vee2=+5V;
[ 8 270804 VEE =-52V.

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

VEE
Supply voltages
Vee2

Operating ambient temperature range Tamb
Average propagation delay tPLH
Output voltage

HIGH state VoH

LOW state VoL
Power consumption per package Pav

—-5,2+10% V
+50 V
—-30to+85 °C
typ. 4,5 ns
nom. 35V
nom. 03V
typ. 380 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10125P : plastic 16-lead dual in-line (SOT-38).
GXB10125D: ceramic 16-lead dual in-line (SOT-74).
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GXB10125

— Q3=G3
G2 Q, Q4=Gy
G,
Positive logic

H = HIGH state (the more positive voltage) = 1

Q3 L = LOW state (the less positive voltage) = 0

Qg

$4 4

7270803

Fig. 3 Logic function.
RATINGS see Family Specifications

TEST PARAMETERS

To meet VgH and Vg_ specifications Vj = V| or V|1 to one input of each gate under test and
ViLH or VL, respectively to the other input of each gate.

0
symbol _30 Tam+b2(5C) +85 unit remarks
VIHH +110 + 190 + 300 mV shifted + 1V
VIHA —890 —810 —700 mV
ViHL ~1890 ~1810 ~1700 mv shifted —1 V
VIHB ~1205 —1105 ~1035 mv
ViLA —1500 —1475 —1440 mV
ViLH -890 —850 —825 mv shifted + 1V
ViLB —1890 —1850 -1825 mv
ViLL —2890 —2850 —2825 mv shifted —1 V

VIHH = V|HA shifted positive one volt for CMR tests.
VIHL = VHA shifted negative one volt for CMR tests.
VILH = V|LB shifted positive one volt for CMR tests.
ViLL = VLB shifted negative one volt for CMR tests.

* CMR = Common Mode Rejection.
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ECL-to-TTL translator GXB10125

D.C. CHARACTERISTICS
Vee1 =0V (ground); VEE=-5,2V;Vgop =+5V

Tamb (°C) :
symbol -30 +25 +85 unit remarks
Input current ij4  max. 180 115 115 | uA Vi=Vipa*
Input current lcBO max. 1,5 1,0 1,0 | A Vi=Vgg*
Supply current  |lgg  max. 44 40 44 | mA For pins 3,7,11,15 V;=Vpgp
For pins 2,6,10,14 V;=Vgg
Supply current  |lccH max. 52 52 52 I mA Forpins 3,7,11,15 V;=Vgp
For pins 2,6,10,14 V;=V|HA
lccL max. 39 39 39 {mA For pins 3,7,11,15 V;=Vpgg
For pins 2,6,10,14 V;=VEgEg
e rent |10 ™. | 40 40 40|mA ||Forpins37,11,15 V;=Vgg
OS5 max. | 100 100 100 {mA |[Forpins2,6,10,14 V;=V|

Connect outputs to ground,
one at a time.

Output voltage .

- Pins 2,6,10,14 Vi=ViLB

HIGH min. VOoHB 2,5 25 25|V { Pins 3.7.11.15 Vi=VinA

Output voltage

LOW max.  |VoLA 05 05 05|V Pins2,6,10,14  Vi=ViHaA

Pins 3,7,11,15 Vi=ViLB

Threshold voltage
HIGH VoHC 2,5 2,5 25|V Pins 2,6,10,14 Vi=ViLA

(one input at a time);

Pins 3,7,11,15 Vi=Vgp

Threshold voltage
LOW VoLc 0,5 0,5 051V Pins 2,6,10,14 Vi=V|IHB

(one input at a time);

Pins 3,7,11,15 Vi=Vgp

Indeterminate

input .|VoLs1max. 0,5 0,5 05|V [ to both inputs of a gate
protection one at a time Vi=VEE
VoLg2max. 0,5 0,5 05|V all inputs open

Ref Itage |V min. |-1280 —1230 —1150{mV |} One input of each gate

elerence voltage | VBB max, |—1420 —1350 —1295|mV | connected to Vg (pin 1)
Common mode )

rejection tests [VoHB 2,5 25 25|V Vi=V|HH or V|HL to one

VoLA 0,5 0,5 05|V input of each gate under test
and/ Vi=ViLHorViLL
respectively to the other input
of each gate.

* One input of each gate connected to Vgg. The other inputs tested one at a time.
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GXB10125

A.C. CHARACTERISTICS
Vece1 =0V (ground); VEg =—-5,2V;Veea =+5 V.

o
symbol _30 T""szé C) +gg | unit conditions
Riss propagation min. | 1,0 1,0 10 |ns | Vi50%toVy=15V
elay time PLH max. | 6,0 6,0 6,0 ns For single-ended input
: testing, one input from each
Fa:jlerl);si?ff:on t min. | 1,0 1.0 1.0 jns gate must be tied to Vgp
PHL max. | 6,0 6,0 6,0 ns (pin 1).
Rise time tTLH max. | 3,3 33 33 ns l
Fall time tTHL max. | 3,3 3.3 3,3 ns J (+1Vto+2V)
Veer1=03 to
Vecz=+5V channel
' IIBII
to
pulse — +5V
generator

to

X

i/
channel )?
7

Fig. 4 Switching times test circuit.

7270805

2
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GXB10129

QUADRUPLE TTL/IBM BUS RECEIVER/LATCH

The GXB10129, associated with the GXB10128, is intended to allow interfacing of GX family types
with other logic devices or systems. All inputs, data, clock, reset and strobe, are compatible with GX
family logic levels whereas data inputs accept TTL logic levels and levels compatible with IBM-type
busses. The information received from the bus is stored temporarily in latch storage elements.

The strobe input is useful to provide accurate synchronization of signals and/or connection to GX
family type level busses. When the clock is LOW, the reset input is disabled and the inputs will follow
_the data inputs. The latches are capable of storing the data on the rising edge of the clock. Unused
data inputs must be tied to Vg2 or ground. On the other hand, clock, strobe and reset mputs may be
left open if not used due to 50 k2 pull-down resistors to VEE.

The outputs are enabled when the strobe input is HIGH. Two modes of operation are provided. In the
first mode, obtained by tying the hysteresis control input to VEE, the input threshold points of the

D inputs are fixed. In the second mode this hysteresis control input is connected to ground which gives
an hysteresis input effect (see test table) useful for increasing the D input noise margin.

[16] [15] [1a] [13] [12] [11] [io] [o]

Veer @1 Qo Dy S € R Veea

:) GXB10129
~ Vge=+50V

L] [2] [s] La] [s] 6] 7] (8]  Vee =-52v

7274687
Fig. 1 Pin designation.

QUICK REFERENCE DATA
Supply voltages VEE -52+10% V

Veez +50 V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPLH typ. 10 ns
Output voltage HIGH state VOoH nom. —880 mV
Output voltage LOW state VoL nom. —-1720 mV
Power consumption per package (no load) Pav typ. 750 mW

FAMILY DATA see Family Sepcifications

'"PACKAGE OUTLINES (see Package Outlines)

GXB10129P: 16-lead DIL; plastic (SOT-382).
GXB10129D: 16-lead DIL; ceramic (SOT-74).
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GXB10129

I s lg
V,
veer CC2
L% b D_Qiﬁ
R
BIPTN D Q|15
@ — B
R
6 Dz ’\ D 3-0—2 3
l/[_‘ -
R
'_———r Fig. 2 Logic diagram.
4]P3 Q3] , Dg to D3 data inputs
[ H hysteresis control
s|H Cc clock input
R reset
11]cC R St strobe input
10]R ] Qg to Q3 outputs
12]St
Vee inputs output
ls TETAces Dn | C | st | R | ap+1.
X X L X L
X H X H L
L L H X L
X H H L Q,
Q H L H X H

ﬁ_l—
H ¢
C

7274690

Fig. 3 Function table (one latch).

RATINGS see Family Sepcifications

Positive logic:

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0
X = state is immaterial

December 1981




Quadruple TTL/IBM bus receiver/latch

GXB10129

TEST PARAMETERS

TTL input levels
Tamb =-30

Viga =3,000
Viug =2,000
ViLa =0,800
ViLg =0,400

+25

3,000
2,000
0,800
0,400

+85 ©OC
3,000 V
2,000 V
0,800 V
0,400 V

Hysteresis mode threshold voltages

Tamp =-30

ViHA" =2,900
VLA =2,000
ViHA" =2,200
ViLa” = 1,300

+25

2,600
1,700
1,900
1,000

+85 ©C
2,300

Vi
1,400 V

\"

\%

;L—>H

1,600
0,700

H->L

VIHA" VILA" VIHA™ and V| 5" are logic
‘1" and "’0" threshold voltages in the hysteresis
mode as shown in fig. 4.

ECL input levels

Tamb =-35
ViHA =-890
Viug =-—1205
ViLa =-1500
ViLg =-1890

+25
—-810
—1105
—1475
—1850

+85 ©OC
—700 mVv
—1035 mV
—1440 mV
—1825 mV

IBM input levels
Tamp=—30  +25

7274689.1

ViHa=311 3,110

VIHB = — 1,700

ViLA= — 1,100

ViLg =0,15 0,150
Vo

HIGH +

LOW

VinaVicar Vina Vicar V)

Fig. 4 Hysteresis mode threshold voltage.

7255963.2

ViLB ViLa ViHB  VIHA
VOHA
\ D, | VOHB
‘VoHe
guaranteed
operating
area "\
typ
y w4 VoLc
(X, ‘v
2 OLA
VoLs

Fig. 5 Transfer characte

ristics.
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GXB10129

D.C. CHARACTERISTICS
Vet = (ground); VEg =—5,2 V; Vegz=+5V.

Tamb (°C)
symbol _30 aTzs +85 unit remarks
Supply current IEg max. | 167 152 167 | mA Pin 5 to ground*
negative 189 172 189 |mA | Pin5to Vgg*
Supply current
positive lcc  max. 8 8 8 |mA Pin 5 to VEg; V| toall
data inputs
Input current
data
(pins 4,6,7,13) |lcgg min 1,5 1,0 1,0 |uA Pin 5 to Vg
V| L to data inputs one at a time
data (4,6,7,13) | |y max. | 150 95 95 | uA .
reset (pin 10) 720 450 450 | uA pin 5 o VEE
. |H to the pin under
clock (pin 11) 390 245 245 |uA test. one at a time
strobe (pin 12) 390 245 245 |uA ' ’
Input current
LOW
pins 10,11,12 | I min. | 0,6 0,5 03 | KA Pin 5 to VEEg; V|H to all other
inputs; V| |_to the pin under test;
one at a time.
+5,0V Vccz=+7v
+
25uF :j 0,1uF
% | &
input
voltage )% — Dp—
7 H— BUS
—>

pulse )
generator ):%
v

S, — LATCH
+ N
N |  \
25 uF 0,1 uF
Veer  Vee

(+2,0v)  (=32V)

* Pin 11 to V|y; pin 10 open; all other inputs to V.

7274691

—J RECEIVER |__ output
¢ Qn ’%( voltage
R ] 4

Fig. 6 Switching times test circuit.

Input pulse data:
ty=t¢=5,5+0,5ns (10 to 90%)

Input pulse other inputs:
tr =t = 2,0 ns (20 to 80%)
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Quadruple TTL/IBM bus receiver/latch

GXB10129

A.C. CHARACTERISTICS

Veet1=+0,2V (ground); Voo =+7,0V; VEE=-3,2V

Tamb (°C) )
symbol 30 +25  +85 unit remarks
Rise propagation
delay time min.| 60 66 66|ns || Input3,5V to
-~ PLH max.|20,0 20,0 30,0 |ns || 50% output see Fig. 7
min. | 2,7 2,7 2,7 |ns \ )
c—Q PLH max.[110 90 110|ns || 0%t 50%  Fig.9
min. | 1,6 1,6 16 |ns | £no o .
Si—=Q tPLH max.| 8.0 7.0 8.0 | ns f 50% to 50% Fig. 8
R—=a PUH moc| 50 65 g0 m || S06©50% Fisd
Fall propagation
gelay ime min.| 37 37 37|ns | input35Vto
PHL max.|150 150 40,0 |ns 50% output (Fig. 7)
N min. | 16 1,6 1,5 |ns
Rise time TLH max.| 5,0 43 5,0 |ns
0, 10,
Eall min. | 15 15 15 |ns between 20% and 80%
all time TTHL max.| 5,0 4,3 5,0 [ns
Set-up time
D—=C tg min. 27 20 27 |ns ) i
. ‘ between 50% (Fig. 11)
Hold time
D—C th min, 0 -2 -2 |ns
Hysteresis mode
Rise propagation
delay time .
D—=Q t min, | 6,6 6,7 6,6 [ns Input 3,5V to
PLH max.|30,0 250 30,0 |ns ||50% output (Fig. 7)
Fall propagation
oy time o M| 37 37 37|ns |{Input35Vto
PHL max.|17,0 150 40,0 |ns {50% output (Fig. 7)
Set-up time tg min. |30,0 250 300 |ns |\ Enor 1Ein 110
Hold time t min. 0 _20 —20|ns |)Detween 80% (Fig. 1)

December 1981



GXB10129

Il

Switching times waveforms

+5,0V \  +i,11V
D INPUT 35V S{INPUT  #50%
_/ +24v / \ +031v
t
_ e tTHL
L
+1,11V 111V
Q OUTPUT QOUTPUT
+0,31V +031V
_"PLH tPHL - -—
t t
72746921 PLH PHL 7274693.1
inputs inputs
C |R | St D|{C|R
L |L|H H|L]|L
Fig. 7- Data to output waveforms. Fig. 8 Strobe to output waveforms.

+1,11V
R INPUT / 50%
+0,31V
——\ +1,11V
CINPUT 50%
+031V
TLH TTHL
| 1,11V
80%
QouTPUT 50%
20%
E—— +0,31V
= tPLH e e tpyy e 7274694,
inputs
Fig. 9 Reset to output waveforms. D|st
H{H
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Quadruple TTL/IBM bus receiver/latch i L GXB10129

Switching times waveforms

+5,0V
D INPUT
+2,4V
___\ +1,11V
CINPUT L 50% L 50%
+0,31V
YTHL— t] t
TLH
—— B +1,11V
80%
Q OUTPUT 50%
20%
+0,31V
— —
tPHL PLH 7274695.1
inputs
. R | St
Fig. 10 Clock to output waveforms.
L|H
+5,0V
D INPUT 50% s0%
+2,4V
——— tg — |t —»
+1,11V
CINPUT 50%
+0,31V

+1,11Vv
QOUTPUT /

Fig. 11 Set-up and hold times waveforms.

+0,31V
7274696.1

December 1981
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GXB10130

DUAL D-TYPE LATCH

The GXB10130 is a clocked dual D-type latch. Each element can be clocked separately by holding the
common clock in the LOW state and using the clock enable inputs for the clocking function. The out-
puts are latched when the level of the clock is high.

|16 |1

Veer Veez
AL
1
7 |D, 0,13
6 | Cg4 E FF a2
B |
C
13[R,
|
10 |D, Q14
FF
P [ Q,|15
2]s, Fig. 2 Pin designation.
%E \% \ 0V (ground)
8 72088 cci1=VvVeea= ;
24883 VEE - _5'2 V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —-52+10 %V
Operating ambient temperature range Tamb -30to +85 °C
Average propagation delay tPHL typ. 2,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. -1720 mV
Power consumption per package Payv typ. 110 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10130P: plastic 16-lead dual in-line (SOT-38).
GXB1‘013OD: ceramic 16-lead dual in-line (SOT-74).
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GXB10130

5O

TR3

70

TR8 TRI0]

-0 16
E]RZO

03

to
other
latch

J)TR7

TR!Z\{

to
other
latch

to
other

[l]RQ R13

latch

[l]ms [JRZZ

FF

—aQ

7255946

o
9

[e]
[

Fig. 3 Circuit diagram (one latch).

Synchronous operation

Dn

ol
7
m

ITrrr IIrr
IrIr IrIr
o

RATINGS see Family Specifications.

L
L
L
L
H
H
H
H
*R

+S=LOW.

Fig. 4 Logic function.

7255982

A_«_sync_h:onous operation
(C or Cg = HIGH)

R s Qq
L L Q
L H H
H L L
H H * *

** not allowed

HIGH state = 1
LOW state =0
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Dual D-type latch

D.C. CHARACTERISTICS

Vce =0V (ground); VEE = —5,2 V. |

GXB10130

T, (°c)
symbol amb unit remarks
—-30 +25 +85
Input current
HIGH
pins 6, 11 lijH  max. | 350 220 220 |uA
pin9 IH max. | 425 265 265 | uA
other inputs Iy  max. | 465 285 285 | uA
Input current
LOW L min. | 0,5 0,5 0,3 |rA
Supply current IEE max. 38 35 38 | mA
A.C. CHARACTERISTICS
Vee1=Vee2=0V (ground); VEg = =5,2 V.
T (oc)
symbol amb unit remarks
-30 +25 +85
Rise and fall
propagation delay
times tpLH/tPHL
D—= Q min. 1,0 1,0 1,0 | ns
max. | 3,6 35 3,8 | ns
R—= Q min. 1,0 1,0 10 | ns
max. | 3,6 3,5 3,9 |ns
S —= Q min. 1,0 1,0 1,0 | ns
max. | 3,6 3,5 39 |ns
C—20Q min. | 1,0 1,0 1,0 | ns
max. | 4,3 4,0 4,1 | ns
Rise and fall
transition tTLH/ATHL
times min. 1,0 1,1 1,1 | ns ! o o
max. | 36 35 3.8 | ns between 20% and 80%
Set-up time
D—» C tg min. 2,5 25 25 [ ns
Hold time
D—= C th min. { 1,6 1,5 1,5 | ns

For waveforms see Fig. 5.
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GXB10130 J

1'L96652L

> Hdy |

%0z

%0s
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%08
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J L GXB10131

DUAL D-TYPE MASTER-SLAVE FLIP-FLOP

The GXB10131 is a dual master-siave D-type flip-flop. Each flip-flop can be clocked separately by
holding the common clock in the LOW state and using the clock enable inputs for the clocking
function. The output states of the flip-flops change when the level of the clock is high.

|16 |1

Veer Veez
4 |Ry
T
7 |, [ E
= FF
S, |
9]c
13 R,
|
10 o, Q14
- FF
P Q|15
12]s, ] Fig. 2 Pin designation.
Vee
!S 7264398 VCC1 = VCC2 =0V (ground);
Fig. 1 Logic diagram. VEE=-52V.
QUICK REFERENCE DATA
Supply voltage VEE -52+10 %V
Operating ambient temperature range Tamb —30to +85 ©C
Clock frequency fe typ. 160 MHz
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. -1720 mV
Power consumption per package Pav typ. 230 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10131P: plastic 16-lead dual in-line (SOT-38).
GXB10131D: ceramic 16-lead dual in-line (SOT-74).
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Dual D-type master-slave flip-flop GXB10131

Synchronous operation Asynchronous operation
o On | C |CE*|Qn+1**| | R| S |Qn+1
L L |L Qp L|L| Qp
= L L |H Qp L{H|H
D ¢ L H|L L H|lL]| L
FF L HIH Qn H]{ H| N
Ce
c :{) Q H L | L Qpn Positive logic:
H L | H Q,
s I 7266400 H H | L H HIGH state = 1
H H|H Q, LOW state =0

N = not allowed.
Fig. 4 Logic function (one flip-flop).
* Conditions for C and Cg may be interchanged. In this table CE is static, while for C a H represents a
transition from L to H between t, and t;y + 1.
**R+S=LOW.
RATINGS see Family Specifications.

D.C. CHARACTERISTICS
Ve = ground; VEg = —5,2 V.

Tamb (°C) .
symbol unit remarks
—-30 +25 +85
Input current
HIGH .
pin 4,5,12,13 H max. | 525 330 330 |uA
pin 6,11 IH max. | 350 220 220 {uA
pin 7,10 Il  max.| 390 245 245 |uA
pin 9 IiH max. | 425 265 265 |uA
Input current
LOW I min. | 0,5 0,5 0,3 |rA
Supply current 133 max. 62 56 62 |mA
VeeriVee
+2,0v
to
pulse S I
generator

uAu 7264399
=32V
Vee

l c Q
to
7 ¢———» D— flip—flop channel
to EE a B
channel | I 7
v

Fig. 5 Measurement of propagation delay.
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GXB10131

A.C. CHARACTERISTICS
Vee = ground; VEg =-5,2 V.

T (°C)
symbol amb unit remarks
-30 +25 +85
Rise propagation
ge'_a‘fc‘lme oy Min.| 17 18 1,8 |ns
PLH max.| 4.4 43 48 |ns
—— min. 1,7 1,8 1,8 |ns .
R—=Q PLH o a4 43 48 |ns see Figs5and 7
min. 1,7 1,8 18 |ns
¢—a PLH max.| 46 45 50 [ns
Fall propagation
ge'ay o . min. | 1,7 1,8 18 |ns
' PHL max.| 44 43 48 |ns
min. 1,7 1,8 1,8 |ns .
’ 1! ’ F
R—sQ tPHL max.| 44 43 438 |ns see Figs6and 7
min. 1,7 1,8 1,8 |ns
¢—a PHL  max.| 4.6 45 5.0 [ns
Rise time t min. 1,0- 1,1 1,1 |ns
TLH max.| 4,6 45 49 |ns
. between 20% snd 80%
Fall time tTHL min. 1,0 1.1 1,1 |ns
max.| 4,6 4,5 49 |ns
Set-up time tg min.| 25 25 25 |ns see Fig. 7
Hold time th min. 1,56 1,6 156 |ns see Fig. 7
Clock frequency fe min. | 125 125 125 | MHz see Fig. 6.
VeeriVee2
. to +2,0V
pulse
enerator -
s f Ce Q to
4 —O— channel
flip-flop ] "B”
to c a
ch | ”
amel_(S— M o
” "
2700
=32V
VEe 7264397

Fig. 6 Switching times test circuit. Measurement of clock frequency.
tTHL = tTHL = 2,0 ns (20% to 80%).
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L GXB10131

Dual D-type master-siave flip-flop
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' L GXB10132

DUAL MULTIPLEXER WITH D-TYPE LATCHES

The GXB10132 is a dual 2-input multiplexer with ciocked D-type latches and common reset. Latches
can be clocked by the common clock (C) when the clock enable input (Cg) is LOW or by the clock
enable input when the common clock is held in the LOW state. The outputs are latched by the positive
transition of the clock (leading edge). Any change in the data input will be registered at the output oily
if the clock is LOW. Data inputs are selected by a common data select input (Dg).

|16 |1

Veer Veez
4] D’____j > N E
5]D2
)] FF
7]c a
- ]2
10 Ce1 D
6JR
|

_ Q

altes : > 2]15
Ds

] D Fig. 2 Pin designation.

12|04 FF

Veet = Vee2 =0V (ground);

:D Q \% =-52V.
1305 2|14 EE

VEE

IB 7267178.1
Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE —5,2+10% V
Operating ambient temperature range Tamb —-30to+85 °C
Average propagation delay tPLH typ. 3,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV

Power consumption per package Pav typ. 210 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

GXB10132P : plastic 16-lead dual in-line (SOT-38).
GXB10132D: ceramic 16-lead dual in-line (SOT-74).
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GXB10132

TRyBj—' TR15
R|[|] R24
TRY R2 TR1]1:|-——-
R11 ])_‘
. - ﬁ':mv
R12
50 I
"o
R20
TRS TR1AK{
70
03 ¥
100 TR10 TR13
R16 D1
60 TR18
to other il
multiplexer

[yeoey

RlGLj

R21 R23 RZS[‘]

to other
> multiplexer

R29

to other
multiplexer

Fig. 3 Circuit diagram (one multiplexer).

D -
1 — 0
Ds
D, FF
Ces
c Q
R l 1267841

Fig. 4 Logic function.

R27[J R30
8

7267838

Qn+1

D1

IITITx|rrrjrrrrr|>o

XXXixTTxT r-r'l—r—u?

rIX|TITrrjzTxTrrio

rxXT|lzrxrrlzrxzr|ol
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Dual multiplexer with D-type latches GXB10132

RATINGS see Family Specifications

D.C. CHARACTERISTICS
Vee =ground; VEg =-5,2V

Tamb (°C) .
bol unit remarks
Symbol | _30 425  +85

Input current

HIGH

pins 4,5,7,12,13 IiH max. | 460 290 290 | uA

pin 6 Il  max. | 620 390 390 |pA

pins 9,10,11 IH max. | 425 265 265 | uA
Input current )

LOW L min. | 0,5 0,5 0,3 | pA
Supply current lgg max. 60 55 60 | mA

A.C. CHARACTERISTICS
Vee1=Vec2=+20V;VEg=-32V

T (°C)
symbol _35 am:J25 +85 unit remarks

Rise propagation

ge'j’:"ges . min. | 1,0 1,0 1,0 |ns
PLH max. | 36 33 37 |ns
in. 1,0 1,0 10 |ns
R—Q tPLH 2::( 4,0 38 42 |ns | | For waveforms
LR AL 1
Dg— Q oL T l:g ‘11:(5) ;:g s
Rise time TLH 2:; ;3 :1),2 :133 :: between
Fall time tTHL 2;; ;? ;2 ;g s e

For switching times test circuit see Family Specifications.

Notes
1. Any change on the data input will be registered Positive logic: HIGH state =1
at the output only if the clock is LOW. LOW state=0
2. Outputs are latched on the positive transition H = HIGH state (the more positive voltage)
of the clock. L = LOW state (the less positive voltage)
3. The reset input is enbled when the clock is HIGH. X = state is immaterial
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GXB10132

D.C. CHARACTERISTICS (continued)

Tamb (°C)
symbol unit remarks
-35 +25 +85
Set-up time
D —C tg min. 25 25 25 ns
Dg—= C tg min. | 3,6 35 35 ns
Hold time
D —C th min. 1,56 1,6 1,6 ns
Dg—» C th min. 1,0 1,0 1,0 ns
Conditions for inputs signals: tT| 4 = tTHL = 2,0 ns (20 to 80%).
R INPUT x . 50%
Dy INPUT 50% 50% 50% 50%
D, INPUT /
Ds INPUT fSO"/a (i‘h
ts th
C INPUT 50%
Q OUTPUT 50% 50% 50% 50%
PN e o PHL | | P e | tPHL |
(Dg+Q) (Dg~Q) (c—>a) (R—>ql
Q@ OuTPUT 50% 50% 50% 50%
tPHL ] tPn J tPHL o tPUH e

(0g—+0)

(0581

c—=q

(R—8)

22670300

Fig. 5 Switching times waveforms. Vi =+1,11 V; V| =+0,31 V.
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GXB10133

QUADRUPLE LATCH

The GXB10133 is a quadruple latch with D-type inputs and enable outputs. Data (D) inputs are
registered at the output while the clock is HIGH. Data inputs are latched by the negative transition of

the clock (trailing edge).

|16

Vees Veca
3]0
latch p& 2
2
5|54
7|02 j als
4] Cey latch
1fc
2l G_XB1£)133
o|os lateh —:—-DOE?J& Vec2 Q1 D; Cgp Gy
_ | (S 72 I 3 0 =0 A (O D
10| G2
1 Fig. 2 Pin designation.
Q, 15
wufo. e Vet = Vg = 0V (ground);
VEg=-52V.
Vee
Te prryvere
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —52+10 %V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tpLH typ. 4 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. —-1720 mV
Power consumption per package Pav typ. 310 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10133P: plastic 16-lead dual in-line (SOT-38).
GXB10133D: ceramic 16-lead dual in-line (SOT-74).
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Quadruple latch

GXB10133

G c Ce D | Qn+1
G a H X | X X L
L L L X Q,
D L L H L L
L H L L L
& latch L " H L L
c L L H H H
7267840 L H L H H
L H H H H
Fig. 4 Logic function. Positive logic: HIGH state = 1
LOW state = 0
H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
Vce = ground; VEg = —5,2 V.
T, (oc) .
| amb
symbo _30 +25 +85 unit remarks
Input current
HIGH
pins 3,7,9,14 max. 390 245 245 MA
pins 4,12 Il max. 425 265 265 kA
pins 5,10,13 max. 560 350 350 MA
Input current
LOW L 0,5 0,5 0,3 MA
Supply current IEg  max. 82 75 82 mA
A.C. CHARACTERISTICS
Vee1=Vee2=+20V; VEE=-3,2 V.
T (oC)
symbol amb unit remarks
-30 +25 +85
Rise propagation
delay time: . ns
min. 1,0 1,0 11
b—a0 PLH max.| 56 54 59 | ns data
min. 1,0 1,0 1,2 ns
¢c—a PLH max | 54 54 60 | ns clock
= min. 1,0 1,0 1,0 ns
G—=Q tpLH max. 32 31 34 ns gate enable

¢
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GXB10133

Tamb (°C)
symbol unit remarks
-30 +25 +85
o min. 1,0 1.1 11 ns
Rise time TLH max. | 36 35 38 | ns
i 1'0 1'1 11 ns between 20 and 80%
Fall time TTHL max-. 3'6 3’5 3'8 ns
Set-up time g min. 2,5 25 2,5 ns
Hold time th min. 1,5 1,6 1,5 ns
Veers Vee2
+2,0V
to G
pulse 6 |
generator EE ) ¢
o
7 — p — latch channel
C — "B"
to 7
channel %
rpn
Z -3,2V
7267842
Vee
Fig. 5 Switching times test circuit.
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L GXB10133

Quadruple latch

ToesLaze
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GXB10134

DUAL MULTIPLEXER WITH D-TYi-= LATCHES

The GXB10134 is a dual 2-input multiplexer with clocked D-type latches. Latches can be clocked by
the common clock (C) when the clock enable input (Cg) is LOW or by the clock enable input when the
common clock is held in the LOW state. The outputs are latched by the positive transition of the clock
(leading edge). Any change in the data input will be registered at the output only if the clock is LOW.
Data inputs are selected by two data select inputs (Dgq and Dg2).

|16 &l

Veer Veez
401 G |3
_610s1
s|o, EF 16f {151 |14} J13] J12] 11 10 9

Vec1Q2 Q2 D3 Dy Dgy Cpy Cpo

10|Ci
T &2 D) GXB10134

e Voc2Q Q Dy Dy Dg; C Vgg
olees G2|14 A2 B3] el s 1] 1720 18
2lo Fig. 2 Pin'designation.
FF
1JDs2 Veer =Vee2 =0V (ground);
12|o. Q|15 VEg=-5,2V
Vee
Ig 7268861
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage Ve -52+10 %V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPHL typ. 3,0 ns
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 220 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10134P: plastic 16-lead dual in-line (SOT-38).
GXB10134D: ceramic 16-lead dual in-line (SOT-74).

December 1981



GXB10134

i

f]RZQ
e
TR20

I'/‘I'R19 3

Y

TR’sj—n RIS
R1 R24
TR1 TR-1|1]_- TR17
toother
> multiplexer
RI
5 O —{_}——1— TR TR7
TR16
R12
40— I 02
R13 I]
6 0— — RS R26 R29
R17 R20
TR9 wris}-
R14
70 TR3 TR6
ER 4
y
R15
100- {3 TR10 TR13
»l . to other
51' R22 multiplexer
TR18
to other TR12
multiplexer oL
D5
R3 |R4 [R5 |R6 [R7 |R8
[l[g l-l] [1] maL] R21 R23 st[l] R27[l] R30
08
7268799
Fig. 3 Circuit diagram (one multiplexer).
Ds c Ce Qn+1
L L L D1
D -
1 —Q L L H Qn
o L H L Q,
S1
L H H Q,
FF
D, H L L Do
~ H L H Q,
C
CE‘ ’ ) —aQ H H L Q,
7268796 H H H Q,

Fig. 4 Logic function.

Function tabie.

December 1981




Dual multiplexer with D-type latches

GXB10134

1. Any change on the data input will be registered
at the output only if the clock is LOW
2. Outputs are latched on the positive transition

of the clock.

RATINGS see Family Specifications

D.C. CHARACTERISTICS

Vce = ground; VEg = —5,2 V.

Positive logic: HIGH state = 1

LOW state =0

H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

T (oC)
symbol amb unit remarks
-30 +25 +85
Input current
HIGH
inputs 4,5,7,12,13 K max. 460 290 290 uA
inputs 6,9,10,11 IIH max. 425 265 265 uA
Supply current g max. 60 55 60 mA
A.C. CHARACTERISTICS
Vee1=Vee2=+20V; VEg=-3,2V.
T (ec)
symbol amb unit remarks
-30 +25 +85
Rise propagation
delay time " '
min. 1,0 1,0 1,0 ns
b—a PLH max. | 35 33 36 |ns | DATA
min. 1,0 1,0 1,0 ns
c—2Q tPLH max. 6,0 5,7 6.3 ns CLock
min. 1,0 1,0 1,0 ns
Dg—=Q tPLH max. 48 46 5.0 ns DATA SELECT
. Rise/fall time tTLH | min. 15 156 15 ns
\ LH } e | 37 35 38 | } between 20 and 80%
Set-up time
D—C tg min. 25 2,5 25 ns
Dg —= C tg min. 36 35 35 ns
Hold time
C—D th min. 1,5 1,5 1,5 ns
C — Dy th min. 1,0 1,0 1,0 ns
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GXB10134

A

Dy INPUT

D2 INPUT

50%

Ds INPUT

Kio/o

tSO"/e

§50°/o

C INPUT

!50"/0 \

&0 %

ts  th

150"/0

Q OUTPUT

Q@ ouTPUT

to

pulse
generator

to
channel
pr

v

Fig. 5 Switching times waveforms.

Fig. 6 Switching times test circuit.
Conditions for input signals: t, = t; = 2,0 ns (20% to 80%).V |y = 1,11 V; ViL=031V.

tein
(Ds—>Q)

N
(Ds—+0)

Vecti Veez
+2,0V

[]]

multiplexer

-3,2vV
Vee

50%

|-

50%

—Q

50%

| tPHL |e

(Ds*Q)

50%

tPLH_ |

(og+a)

50%

—o] Pl |

(c—=Q)

—o] PHL |
(C—Q)

72687981

to
channel
g

7268797
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GXB10135

DUAL JK MASTER-SLAVE FLIP-FLOP

The GXB10135 is a dual master-slave d.c. coupled JK flip-flop. It contains a common clock and separate
J Kinputs which do not effect the output when the clock is static. The outputs of the GXB10135 change
state with the positive transition of the clock. Asynchronous set (S) and reset (R) inputs are provided
which override the clock. Unused inputs need not be tied to Vg since input pull-down resistors are inte-
grated in the circuit.

|16 11

s]s1Veer Veea
7[31 Q12
6l®1[] FF |ai]a
[16] [15] [14] [13] [12] [11] [ro] [o]
4Ry T Vec1 Q2 Q; Ry S Ky Jp €
91c D) GXB10135
12]S2
5 _LQ Vee2 @1 @y Ry Sp Ky Ty Vgg
B2 e A WG O E
1 22— FF 62 14 7275301
13{R2 . Fig. 2 Pin designation.
VeEe Vet =Veg2 =0V (ground);
18 1275208 VEg=-5,2V.

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE —-5,2+10% V

Operating ambient temperature range Tamb —~30to+85 °C

Clock frequency fc typ. 140 MHz -

Output voltage -=-
HIGH state VoH nom. —880 mV -
LOW state VoL nom. —1720 mV

Power consumption per package (no load) Pav typ. 280 mw

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

GXB10135P : 16-lead DIL; plastic (SOT-38).
GXB10135D: 16-lead DIL; ceramic (SOT-47).
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GXB10135 J L
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Dual JK master-slave flip-flop

GXB10135

S

1
J— — Q
C— FF
K — 5
F(————l 7275299

Fig. 4 Logic function.

RATINGS see Family Specifications

D.C. CHARACTERISTICS

Veetr =Vee2 =ground; VEg = -5,2V

FUNCTION TABLES

R|S |Qp+1 J | K |Qp+1
L|L Qn L|L Q,
L|H H H|L L
H|L L L|H H
H|H * H|H Qn

* Not allowed.

Positive logic: HIGH state = 1
LOW state=0
H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

Tamb (°C) .
symbol _30 +25 +85 unit remarks

Input currents

HIG

pins 6,7,9,10,11 IKH max. | 425 265 265 |uA

pins 4,5,12,13 H max. | 620 390 390 |uA
Input current

LOW L min. | 0,5 0,5 0,3 |uA
Supply current lgg max. | 75 68 75 |mA

A.C. CHARACTERISTICS

Vee1=Vee2 =2V VEE =—3,2 V; input pulse condition tT 4 =tTHL =2 ns + 0,2.

symbol —30 Tamfz(:C) +85 unit remarks
Rise and fall tPLH
oveion |
¢ —~oa moc |50 45 45 m | ok
s — o/ S I B
R —0f0 mo |56 50 52 m | rew
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GXB10135

T (°c)
symbol _30 amfzs +85 unit remarks
s min. | 1,1 11 1,1 |ns
Rise time TLH ax. | 48 45 47 |ns
. between 20% and 80%
Fall time t min. 11 11 1,1 |ns
THL max. | 4,8 45 4,7 |ns
Set-up time tg min 2,5 2,5 2,5 |ns —
. . CcC —-—K
Hold time th min 1,5 1,6 1,56 |ns
Clock frequency fc min 125 125 125 |MHz
For switching times test circuit see Family Specifications.
S INPUT iéo%
K INPUT m
—»t -« th——
s
C INPUT £ 50%
R INPUT \
<——-1PLH — tTHL
—>
| teLH |, ‘ =
/80% 80%
Q OUTPUT 50% 50%
20% 20%
tTLH | tPHL
- - -
tTHL tPLH
_ 20% 80%
Q OUTPUT 50% 50%
\80% 20%
I TPHL | < — -
- tpyL > tTLH 7275296.1

Fig. 5 Switching times waveforms; Vi =1,11V;V|_=0,31 V.
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GXB10136

UNIVERSAL HEXADECIMAL COUNTER

The GXB10136 is a high speed hexadecimal synchronous counter that can count up, count down,
preset, or stop count at frequencies exceeding 100 MHz.

The operation mode of the counter is programmed by three control lines (Sq, Sp and Cj) as can be
seen in the function select table. In the preset mode (loading step), a clock pulse is needed for the
information present on the data inputs (Dg, D1, Doand D3) to be entered into the counter.

EOUT goes LOW on the terminal count, or when the counter is being preset.

The counter changes state only on the positive-going edge of the clock, so at any other time, any
other input may change without any result (except for _COUT)-

This binary counter can be used in many applications, such as in computing for high speed control
processors and peripheral controllers.

10|Cin
13)C

Q |14
12|Do

Q |15
11|D4
6 D2 counter 02 2

Q; |3
5 |D, ~

Cout] &
9 |S1
7152 7272640

Fig. 2 Pin designation.
7272039 Veer1=Vee2 =0V (ground);

Fig. 1 Block diagram. VEg=-5,2V.

QUICK REFERENCE DATA

Supply voltage VEE —-5,2+10% V
Operating ambient temperature Tamb —30to+85 OC
Clock frequency fc typ. 150 MHz
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav . typ. 625 mwW

For FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10136P : plastic 16-lead dual in-line (SOT-38).
GXB10136D: ceramic 16-lead dual in-line (SOT-74).
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GXB10136
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Universal hexadecimal counter

GXB10136

FUNCTION SELECT TABL

E

S1 | Sp | operating mode

Positive logic:
H = HIGH state (the more positive voltage) = 1

L L preset (programme) . _
L H increment (count up) L= LOW.stfate (the !ess positive voltage) = 0
H L | decrement (count down) X = state is immaterial
H H hold (stop count)
SEQUENTIAL FUNCTION TABLE
inputs ' outputs
S1 S Dp Dy Dz D3 Tn C| Q Q@ Q Qa3 Cour
L L L L H H X H L L H H L
L H X X X X L H H L H H H
L H X X X X L H L H H H H
L H X X X X L H H H H H L
L H X X X X H L H H H H H
L H X X X X H H H H H H H
H H X X X X X H H H H H H
L L H H L L X H H H L L L
H L X X X X L H L H L L H
H L X X X X L H H L L L H
H L X X X X L H L L L L L
H L X X X X L H H H H H H
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
Vg =ground; VEg =-5,2 V.
Tamb (°C)
| .
symbo _30 +25 +85 unit remarks
Input current
HIGH
pins 5,6,11,12 lH max. 350 220 220 | A
pins 9 and 10 iy max. | 390 245 245 | pA
pin 7 IIH max. 425 265 265 | uA
pin 13 Il max. 460 290 290 | uA
Input current
LOW T min 0,5 0,5 0,3 | A
Supply current IEg  max. 165 150 165 | mA
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GXB10136

A.C. CHARACTERISTICS
Vece1=Vee2=+2V,VEE=-32V

Tamb (°C)
symbol —30 +925 +85 unit remarks
Rise and fall
propagation delay time min 08 10 14 | ns
¢ —-20 PLH max. | 48 45 5,0 | ns
PHL
C —» T t min. 2,0 25 24 | ns
ouT PLH max. | 10,9 10,5 11,5 | ns
PHL
= = min. 1,6 1,6 19 | ns
CINT= Cout PLH  max, 74 6,9 75 | ns
PHL
. min. 0,9 1,0 1,0 | ns o o
Rnse/fal_l o YTLH  ax. 3.3 33 35 | ns } between 20% and 80%
transition time ——THL
Set-up time
D, — C’ tg min. | 3,5 35 35 |ns } Fia 4
S —=C tg  min. | 75 75 75 | ns g-
Cn—™ C tg min. 4,5 3,7 45 | ns Fig.7-a
C —= CN tg min. | —1,0 -1,0 —-1,0 | ns Fig. 7-¢
Hold time
C — Dp th min. 0 0 0 nms || Fia. 4
C — S ty  min. |-25 —25 -25|ns || O
C —™ (N th min. | —1,6 -1,6 —-1,6 | ns Fig. 7-b
Chn™ C th min. 4,0 3,1 40 | ns Fig. 7 -d
Counting frequency :
count up feup 125 125 125 | MHz
count down fc down 125 125 125 | MHz

For switching times test circuit see Family Specifications.
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Universal hexadecimal counter h L GXB10136

+111v
C INPUT 50%
+0,31V
ti— le—th— ts— le—th—sy
|

Dor S INPUT

Q OUTPUT

72728254

Fig. 4 Switching times waveforms.

Set-up times are the minimum times before the positive transition of the clock pulse (C) that information
must be present at the data input (D) or control input (S).

Hold times are the minimum times after the positive transition of the clock pulse (C) that information
must remain unchanged at the data input (D) or control input (S).

YTHL
—

'TLH
e e

{50% X 50%

INPUT 1 X
) tPHL tpLH
— — — -~—
ouTPUT ouTPUT 50% 50%
80%
80%
OUTPUT OUTPUT 50% 50%
20% 4
— - | - —= -
tTLH 7288227 tPLH tPHL
7288228
Fig. 5 Transition times (rise and fall times). Fig. 6 Propagation delay times.
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GXB10136

C,y INPUT
—»| q | - b —»
C INPUT
C,y INPUT
—»| C |la— —»| d |-
C INPUT

7272827
Fig. 7 Switching times waveforms (Set-up and hold).

(a) is the minimum time to wait to clock the counter after it has been enabled.
(b) is the minimum time that the counter may be clocked before it has been disabled.

(c) is the minimum time that a clock pulse may be applied with no effect on the state of the counter
before it is enabled.

(d) is the minimum time to wait before a clock pulse may be applied with no effect on the state of the
counter after it is disabled.

(b) and (c) may be negative numbers,
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GXB10137

UNIVERSAL DECADE COUNTER

The GXB10137 is a high speed synchronous decade counter that can count up, count down, preset,

or stop count at frequencies exceeding 100 MHz. The operation mode of the counter is programmed
by three control lines (S, Sp and EIN) as can be seen in the function select table. In the preset mode
(loading step), a clock pulse is needed for the information present on the data inputs (Dg, D1, D2 and
D3) to be entered into the counter. CoT goes LOW on the terminal count. CoyT is partially decoded
from Q1 and Qo directly, so in the preset mode the condition of CoyT after the clock’s positive excur-
sion will depend on the condition of Q¢ and/or Qp. The counter changes state only on the positive-
going edge of the clock, so at any other time, any other input may change without any result (except
for EOUT)- The sequence for counting out of improper states is as shown in the state diagrams.

This binary counter can be used in many applications, such as in computing for high speed control
processors and peripheral controllers.

10Cin
13]C
Q|14
12|00
Q|15
11104
2 2
D, counter
Qj 3
5 |Ds - 7272841
Cout]| &
9 IS Fig. 2 Pin designation.
7 |s2
Veet1 =Vee2 =0V (ground);
VEg=-5,2V.
7272839
Fig. 1 Block diagram.
QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature Tamb —30to+85 °C
Counting frequency fc typ. 150 MHz
Output voltage
HIGH state ' VOoH nom. —-880 mV
LOW state VoL nom. —1720 mV
Power consumption per package : Pav typ. 625 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10173P : plastic 16-lead dual in-line (SOT-38).
GXB10137D: ceramic 16-lead dual in-line (SOT-74).
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Fig. 3 Logic diagram.
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Universal decade counter

GXB10137

Function select table

S1| S2 | operating mode

IIrTrr
IIrITr

hold (stop count)

preset (programme)
increment (count up)
decrement (count down)

Sequential function table

Positive logic:

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) =0
X = state is immaterial

inputs outputs
S S Dg Dy D2 D3 Cn C | QO Q 0 Q3 Cour
L L H H H L X H H H H L H
L H X X X X L H L L L H H
L H X X X X L H H L L H L
L H X X X X L H L L L L H
L H X X X X L H H L L L H
L H X X X X H H H L L L H
L H X X X X H H H L L L H
H H X X X X X H H L L L H
L L H H L L X H H H L L H
H L X X X X L H L H L L H
H L X X X X L H H L L L H
H L X X X X L H L L L L L
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
Vce =ground; VEg =—-5,2 V.
pin Tamb (°C)
symbol under unit remarks
test -30 +25 +85
Input current
HIGH llH max. 5,6,11,12 350 220 220 | pA
|4 max. 9,10 390 245 245 | uA
I\ max. 7 425 265 265 | pA
llH max. 13 460 290 290 | mA
Input current each
LOW Il min. data 05 0,5 03 | uA
input
Supply current | Igg  max. 165 150 165 | mA
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GXB10137

A.C. CHARACTERISTICS

Vee1=Vee2=20V;VEg=-32V.

Tamb (°c)

symbol -30 +25 +85 unit remarks
Rise and fall
propagation delay time .
min. 0,8 1,0 14| ns
cC —Q PLH  max. 48 45 5.0 | ns clock to output
PHL
— min. 2,0 2,5 24 | ns
¢ = Cour tM max. | 10,9 10,5 11,5 | ns clock —» carry out
PHL
= B — min. 1,6 1,6 19| ns carry in—s
CiIN— Cout tEEﬂ max. 7,4 6,9 75| ns carry out
PHL
Rise and fall .
.. . min 09 11 1,1 ns | "
transition time tTLH max. 33 33 35 | ns ( between 20% and 80%
THL
Set-up time
D - C tg min. 35 3,5 35| ns || Fia. 6
S — C ty  min. | 7,5 7,5 75 ns ||
Cin— C tg min. 4,5 3,7 45 | ns Fig. 7a
C — Cn tg min. | —1,0 -1,0 —-10 | ns Fig. 7¢c
Hold time
cC — D th min. 0 0 0fns || 6
C — S t, min. |-25 —25 —25|ns | ‘¢
C —» CIN th min. | —1,6 -16 +-=16|ns Fig. 7b
Cin—= C th min. 4,0 3.1 40 | ns Fig. 7d
Counting frequency .
count-up fe up min. 125 125 125 | MHz
count-down fedownmin. | 125 125 1256 | MHz

For switching times test circuit see Family Specifications.
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Universal decade counter J L GXB10137

tTLH YTHL
- — -

{50% X 50%

INPUT 1 ‘
tPHL tPLH 'THL
—_— -—  — - — -
20% Y
ouUTPUT 50% 50% OUTPUT
80%
80%
OuTPUT 50% 50% OUTPUT /
20%1
-— — - e -—
tPLH TPHL tTLH 7288227
7288228
Fig. 4 Propagation delay times waveform. Fig. 5 Transition-times waveform
(rise and fall times).
+111V
C INPUT 50 0/0
+0,31V

Q OUTPUT

72728251

Fig. 6 Set-up and holding times waveform.
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GXB10137

Ciy INPUT
—»| q | <+— b —»
C INPUT
Cy INPUT
— C |le— —» d |e—
C INPUT

7272827

Fig. 7 Set-up and hold times waveform Cyjy—* C.

(a) is the minimum time to wait to clock the counter after it has been enabled.
(b) is the minimum time that the counter may be clocked before it has been disabled.

(c) is the minimum time that a clock pulse may be applied with no effect on the state of the counter
before it is enabled.

(d) is the minimum time to wait before a clock pulse may be applied with no effect on the state of the
counter after it is disabled.

(b) and (c) may be negative numbers.
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GXB10141

4-BIT UNIVERSAL SHIFT REGISTER

The GXB10141 is a four-bit serial-parallel-in, serial-parallel-out shift register. Inputs S1 and Sp are used
to determine the four possible functions of the register, these being no shift, shift right and parallel
entrance of data with no external gating of the clock. The other inputs DL and DR are intended for
shifting in from the left and the right, while inputs Dg to D3 are normal data inputs. All four outputs
are capable of driving 50 £2 lines.

When the register is operating for serial output only, the unused outputs can be left open.

6 13 |1
Veer DL Vecz
4]C
Vee1r @y Qg DL Do Dy S
12|0g aole

GXB10141
C DR D3 S; Vee

1}04 4-bit Q115
910, shift Q.| 2

Q3

Vecz Q2

6]Ds register ['q.[3
10 51 7269674
7|52 Fig. 2 Pin designation.
Veet1 =Vec2 =0V (ground);
OR Vee VEg=-52V.
5 |8

7269675

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE —-52+10 %V
Operating ambient temperature range Tamb ~30to+85 OC
Shift frequency fshift  typ. 200 MHz
Output voltage
HIGH state VOH nom. —880 V
LOW state VoL nom. —1720 V
Power consumption per package Pav typ. 425 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10141P: plastic 16-lead dual in-line (SOT-38).
GXB10141D: ceramic 16-lead dual in-line (SOT-74).
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GXB10141 J
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4-bit universal shift register GXB10141

RATINGS see Family Specifications

D.C. CHARACTERISTICS
Vee = ground; VEg = 5,2V

(o)
symbol Tamb (°C) unit remarks
-30 +25 +85
Input current
HIGH
pins 5,6,9,11,12,13 | I}y max. | 350 220 220 | A
pins 7 and 10 IiH max. | 390 245 245 | uA
pin 4 IH max. | 425 265 265 | uA
Input current
LOW I min. | 0,5 0,5 0,3 | uA
Supply current (d.c.) lgg max.| 112 102 112 | mA
A.C. CHARACTERISTICS
Vce1=Vee2=+20V; VEg =32V
T (°C)
symbol _35 amb+ 25 +85 unit remarks
Propagation delay .
- . tpLH min. | 1,7 1,8 2,0 |ns
rise and fall times BAC max.| 3.9 38 42 |ns
Transition tTLH min. 1,0 1,1 1,1 | ns
rise and fall times THL max.| 3,4 3,3 36 |ns
Set-up time see Figs4and 5
D—=C tpsc min. 2,5 2,5 25 | ns
Sh—=C tgsc min. | 55 5,0 55 | ns
Hold time
C—»1D tcHD min. 1,5 1,6 1,5 | ns
C—= S, tcHs min. | 1,6 1,5 15 |ns
Shift frequency fshift min. | 150 150 150 | MHz | see Fig. 6

See also Family Specifications Switching times test circuit and waveforms.
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GXB10141 L

Vecr =Veez=+2V

+ +
input 2? 0’;
3 H utput
voltage ; ; 301519.:
\J
to DL C
pulse —C 1
generator
4 —10% Oob—
— D1 G' |
—D; a—
—_— D3 03 |
— 51
—1S)
OR 01uF
T
Veg=-32V
6XBI0T02 2269676 Fig. 4 Switching times test circuit.
Vin
+11V
C INPUT 50% 50%
Vi
+0,3V
- tenL j<~
80%
Q OUTPUT 50%
20%
tru> - 7289678.1
Fig. 5 Switching times waveforms.
Veer=Veez=+2V
Fig. 6 Shift frequency test circuit.
+
ot 25 d IR B E
voltage WF ;],_ ; HF 33&%“
4 7 ge
t|° oL Test procedure:
—c .
generator 1. Set inputs D9, Do and D3 to LOW state (+0,3 V)
7 —100 Qob— Dg to HIGH state (+1,1 V)
—o
] D; 21 i 2. Apply clock pulse to C to set Qg in HIGH state.
—10s Q; | 3. Maintain clock input LOW.
—s, Set S to LOW state (+0,3 V)
—%% S to HIGH state (+1,1V)
01pF .
s 4. Test shift frequency.
Veg=-3,2V 7269677
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, L GXB10145

64-BIT REGISTER FILE (RAM)

The GXB10145 is a 64-bit RAM organized as a 16 x 4 array. A chip enable input together with fully
decoded inputs allow expansion of memory capacity. The chip enable input is combined with open

emitter outputs also full wired-ORing and data bussing capability.

Input pull-down resistors (50 k£2) allow the inputs to be left open is unused.
The GXB10145 is particularly yseful in register file or small scratchpad applications.

e [16] [1s] [14]

[3] 7] ] [0l [3

Ag CE Voc Qp Q3 WE D3 Dy Ag Ay
— :1 Qg b— D) GXB10145
—] "2
—] A3 Q f— Q; Qp CE D; Dg A3z Ay Vgg
B A A DEjEnEoEaya
—1 D4 Q 7274776
—]b, 3— Fig. 2 Pin designation.
—{ D3

WE Vee =0V (ground); VEg = =5,2V
Qg to Q3 = Data outputs.

_.—J 7286158 Ag to A3z = Address inputs;

Dg to D3 = Data inputs.

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage
Operating ambient temperature range
Average propagation delay

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE
Tamb
tPLH

VoH
VoL

av

-52+10% V
Oto+75 °C
typ. 10 ns

nom. —880 mV
nom. -1720 mV

typ. 625 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)
GXB10145E: 16-lead DIL; metal-ceramic (SOT-84B).
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GXB10145

Ag— >
A — DECODER > ADDRESS
Az — DRIVERS > DECODER
Az — >
Do — >
D1 ] DATA . MEMORY
Dy _ CELL
S BUFFERS = ARRAY
\TV—E‘ — O vy vewvevwv
cs Qo
OUTPUT: Q4
| Q
. ) BUFFERS 2
| L Q,
72861569
Fig: 3 Block diagram.
FUNCTION TABLE Positive logic
- 1= H = HIGH state (the more positive voltage)
mode inputs output 0= L = LOW state (the less positive voltage)
CE | WE D Q X = state is immaterial.
write ‘0"’ L L L L
write ‘1" L L H L
read L H X Q
disabled H X X L
RATINGS see Family Specifications.
D.C. CHARACTERISTICS
Ve = ground; VEg = —5,2V
T oC)
symbol amb { unit remarks
0 +25 +75
Input current
HIGH
pins 3,6,7,9,10 IIH max.| 200 200 200 |uA
pins 4,5,11,12 IH max.| 220 220 220 |uA
pin 13 Iy max.| 470 470 470 |upA
Input current
LOW TR min.| 0,5 0,5 0,3 [uA
typ. — 120 — |mA
Supply current 'EE max.| 165 150 165 |mA
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64-bit register file GXB10145

A.C. CHARACTERISTICS
Vee1=Vee2=+20V; VEg=-3,2V

T (oC)
symbol amb unit remarks
0 +25 +75
Read mode
Chip enable
access time tACE | min.| 2,0 2,0 2,0 |ns
recovery time tRce ) max.| 8,0 8,0 8,0 |ns
Address min.| 4,0 4,0 4,0 | ns
access time TAA  max. 15,0 15,0 15,0 | ns
Write mode
WE pulse duration tw min.| 11,0 12,0 16,0 |ns
Set-up times
D — WE twsp min. 0 0 0 |ns
CE —= WE twsce min.| 5,5 5,5 5,5 i ns
A, —= WE twsa min.| 53 5,3 53 |ns
. see Fig. 5
Hold times
WE — D twHD min.| 4,5 4,5 4,5 | ns
WE — CE tWHCE min.| 4,5 4,5 4,5 | ns
WE — A, tWwHA min.| 53 53 5,3 |ns
Write
recovery time twR max.| 11,0 11,0 11,0 |ns
Chip enable mode
CE pulse duration tCE min.| 11,0 11,0 11,0 {ns
Set-up times
D — CE tcesp min. 0 0 0 |ns
WE —» CE tcesw min.| 5,6 5,5 55 |ns
An — CE tcesa min.| 4,5 4,5 45 |ns
Hold times see Fig. 4
CE — D tcEHp Min.| 45 4.5 45 |ns
CE — WE tCEHwW Min.| 4,5 4,5 45 |ns
CE — A, tCcEHA Min.| 45 45 45 |ns
. t min.| 1,1 11 1,1 |ns
T t TLH v ’ ' 0,
ransition tTHL | max| 7.0 70 70 [ns between 20 and 80%

For switching times test circuit see Family Specifications.
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GXB10145

£

E INPUT

A INPUT

D INPUT

CE INPUT

(9]

E INPUT

A INPUT

D INPUT

£

E INPUT

Q OUTPUT

B

/ 50%

50%

50%o

by =y

l«—tcESD

\

]

-

teesa tegna ——|
teesw tee teenw 2
Fig. 4 Chip enable mode waveforms.
.toolo /l 50%
50%6 50%

-— tWSD —

o

twsa

tw

twha

twsce

Fig. 5 Write mode waveforms.

50%

twhee

50%

tws»

———— tyg ———

7274780

’
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GXB10149

FIELD PROGRAMMABLE READ-ONLY MEMORY

The 10149 is field programmable, meaning that custom patterns are immediately available by following
the fusing procedure given in this data sheet. The standard devicetis supplied with all outputs at logical
low. Outputs are programmed to a logic high level at any specified address by fusing a Ni-Cr link matrix.
The 10149 is suitable for use in high performance ECL systems. The outputs are capable of driving

50 £ loads. A chip enable input is provided for ease of memory expansion.

FEATURES F PACKAGE*
® Address access time: 20 ns max.
® Power dissipation: 0,66 mW/bit typ. veer [1] [76] vece
® High impedance inputs (50 k2 pulldown) a [2] E 0
® Open emitter outputs (50 £ drive) A (3] 4] o,
® On-chip address decoding T —
® No separate fusing pins 4 ] o
® Fully compatible with ECL 10K series ~ 5] [72] o,
a6} 1] o,
APPLICATIONS ~ [ [75] A,
® Sequential controllers VEEE 5] A
® Microprogramming
® Hardwired algorithms *F = Cerdip
® Control store
® Random logic Fig. 1 Pin designation.
® Code conversion Vet = Vee2 = 0V (ground);
QUICK REFERENCE DATA VEE=-52V
Supply voltage VEE -5,2+ 5% V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tPHL typ. 2,0 ns
Output voltage
HIGH state VOH nom, —890 mV
LOW state VoL nom. —1700 mV

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines).
GXB10149D: 16 lead DIL; ceramic (SOT-74). Marking 10149F.
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GXB10149 J L

BLOCK DIAGRAM

Ag O———i
e
DECODER 32 X 32 MATRIX
Ay O——s] |
As O]
Em— 1
: g 18 18 1:e 18
MUX MUX Mux | wux
A7 O— :
. |1
o 0—‘D—‘——’ 4 OUTPUT BUFFER
o1 02 03 [A

Fig. 2 Block diagram.

RATINGS see Family Specifications

D.C. CHARACTERISTICS
Vce =ground; VEg =-5,2V

Tamb (°C)
i k
symbol _30 +95 +85 unit remarks
Input current
HIGH IH max. 265 MA
Input current
LOW L min. | 0,5 0,5 0,3 |uA
Supply current IEg max. | — 150 - |mA
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Field programmable read only memory

GXB10149

PROGRAMMING PROCEDURE
The 10149 is shipped with all bits at logical 0"’ (LOW). To write logical ""1”’, proceed as follows:
Set-up

a.
b.
c.

Set Vg and CE to GND.

Set Vo1 and V2 to VooV H-
Terminate all device outputs with a 1,8 K resistor in series with a 5,6 K2 resistor to GND.

PROGRAM-VERIFY SEQUENCE

1.
2.

Select the Address to be programmed, and raise Vg1 to Vecp.
After tp delay, apply a voltage VopF to the output to be programmed via the external divider
(refer to typical programming circuit). Program one output at a time.

3. After tp delay, remove Vopf from the programmed output.
4.
5. To verify programming of all bits at the same address, after tp delay lower Vg1 and Vog2 to

After tp delay, repeat steps 2 and 3 to program other bits at the same address.

VcevH- All programmed outputs should remain in the logic HIGH state.

. After tp delay, repeat steps 1 through 5 to program and verify all other address locations.
. After tp delay lower V¢t and V2 to Vv L and verify all memory locations by cycling

through all device addresses.
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GXB10149

PROGRAMMING SYSTEM SPECIFICATIONS
Testing of these limits may cause programming of device. Tamp = 25 OC.

parameter symbol min. typ. max. unit remarks
Power supply voltage
to program Veep 6,0 - 6,8 \% notes 1, 3
P | =150 £ 256 mA
f \Y% 55 - 5,7 \% CCP
upper verify limit CCVH } logy = 400 £ 50 mA
lower verify limit | VooyL 4,7 - 4,9 \
Threshold
verify voltage Vg Vee—1.3 \ note 2
Programming
supply current lcep 125 - 175 mA Veep=12:05V
Input voltage l note 4
HIGH ViH Veey 08 — Veey 02|V |
LOW ViL Veey +0 - Veevy 108 |V
Input current
HIGH IH - - 300 HA VIH = VIHA
LOW I - - -50 LA ViL=ViLB
Forced output [ loPF=25%05mA
program voltage VopPE 6,0 - 6,8 \" | notes 3, 5
Forced output
program current loPF 2,0 - 3,0 mA Vopp=6,4+04V
Transition time rise
output pulse tTLH 0,1 - 1,0 us
Programming
pulse width tp 100 - 125 us
Verify time ty 1 - - us
Address program- '
verify cycle tpPvA - - 1 ms
Memory program-
verify time tpvMm - - 20 s continuous
Fusing attempts
(per link) FL — - 1 cycle

PROGRAMMING NOTES

1. Bypass Vcc to GND with a 0,01 uF capacitor to reduce voltage spikes.

2. Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. This voltage should be maintained within specified limits during the entire fusing cycle. For a transient
current of 150 mA, limit voltage spikes to a maximum slew rate of 2 V/us, and 10 us maximum
recovery.

4. Address buffersmust be referenced to the Vccy supply.

5. VopF supply must be referenced to the Vceyv supply.
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J L GXB10155

2x 8 CONTENT ADDRESSABLE MEMORY (CAM)

The 10155 is a 16-bit ECL Content Addressable Memory (CAM) organized as an array of 8 words by
2 bits. Each cell of the array consists of a D-type latch and an exclusive-OR comparator, along with
control logic for reading, writing and masking.

FEATURES e ECL 10K compatible
® 12 ns associate time (max.) ® Open emitter match lines for easy bit
® Linear address select expansion
® Single bit masking ® 50 kS input pulldown resistors (except
e 50 Q output drive onY lines)
A,
*m) *(10;
F,N PACKAGE*
W—!'—)-bl MODE CONTROL !
‘ * Vcer E E veez
v, <2 BITO BIT1 Y. [Z] 7] Y.
s ™ (3) v, [3] 16] Y
gg v, < v, [4] [75] Y
R Ry » 5 it
§x . an ARRAY D, 6] 73] O,
g: v < b [7] B
= v, <] w [3] 11] A
, <y vee [3] 0] A
? * ? ‘ *F = Cerdip
N = Plastic
IN/OUT BUFFERS
|¢1 D, WA o, Fig. 2 Pin designation.
@ e 2 (3 Vee1=Veec2 =0V (ground);
Fig. 1 Block diagram. VEg=-5,2 V.
QUICK REFERENCE DATA
Suppiy voitage VEE -5,2+5% V
Operating ambient temperature range Tamb —30to+85 OC
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV

FAMILY DATA see Family Specifications.
PACKAGE OUTLINES

GXB10155D: 18-lead DIL ; ceramic. Marking 10155F.
GXB10155P : 18-lead DIL; plastic. Marking 10155N.
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Field programmable read only memory GXB10149

PROGRAMMING PROCEDURE
The 10149 is shipped with all bits at logical ’0"" (LOW). To write logical 1", proceed as follows:
Set-up

a.
b.
c.

Set Vgg and CE to GND.

Set Vo1 and Vg2 to VeovH-
Terminate all device outputs with a 1,8 K resistor in series with a 5,6 K2 resistor to GND.

PROGRAM-VERIFY SEQUENCE

1
2

. Select the Address to be programmed, and raise Vgt to Vecp-
. After tp delay, apply a voltage Vopf to the output to be programmed via the external divider

(refer to typical programming circuit). Program one output at a time.

3. After tp delay, remove Vopg from the programmed output.
4.
5. To verify programming of all bits at the same address, after tp delay lower Vg1 and Vg2 to

After tp delay, repeat steps 2 and 3 to program other bits at the same address.

VcevH- All programmed outputs should remain in the logic HIGH state.

. After tp delay, repeat steps 1 through 5 to program and verify all other address locations.
. After tp delay lower Vo1 and Vo2 to VoL and verify all memory locations by cycling

through all device addresses.
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7



GXB10149

PROGRAMMING SYSTEM SPECIFICATIONS
Testing of these limits may cause programming of device. Tymp = 25 ©C.

parameter symbol min. typ. max. unit remarks

Power supply voltage
to program Veep 6,0 - 6,8 \% notes 1, 3

upper verify limit | Veoyn| 5.5 - 5,7 v || lccp =150 +25 mA
. | Iccv =400 £ 50 mA
lower verify limit | VoeoyL 4,7 - 4,9 \
Threshold
verify voltage Vg Vee—-1.3 \ note 2
Programming
supply current lcep 125 - 175 mA Veep=12+05V
Input voltage 1 note 4
HIGH ViH Veevy 08 — Veevy —0.2 |V J
LOW ViL Vcev +0 - Veevy +08 |V
Input current
HIGH llH - - 300 HA VIH = VIHA
LOW e - — -50 HA ViL=VILB
Forced output { loPF=2,5+05 mA
program voltage VoPF 6,0 — 6,8 \% | notes 3,5
Forced output
program current loPE 2,0 - 3,0 mA Vopp=6,4+04V
Transition time rise
output pulse tTLH 0,1 - 1,0 us
Programming
pulse width tp 100 - 125 Ms
Verify time ty 1 - — us
Address program-
verify cycle tPVA — - 1 ms
Memory program-
verify time tpyMm - - 20 s continuous

Fusing attempts
(per link) FL - — 1 cycle

PROGRAMMING NOTES

1. Bypass Vi to GND with a 0,01 uF capacitor to reduce voltage spikes.

2. Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. This voltage should be maintained within specified limits during the entire fusing cycle. For a transient
current of 160 mA, limit voltage spikes to a maximum slew rate of 2 V/us, and 10 us maximum
recovery.

4. Address buffers must be referenced to the Vcey supply.

5. VopF supply must be referenced to the Vocy supply.
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’ k GXB10155

2x 8 CONTENT ADDRESSABLE MEMORY (CAM)

The 10155 is a 16-bit ECL Content Addressable Memory (CAM) organized as an array of 8 word.s by
2 bits. Each cell of the array consists of a D-type latch and an exclusive-OR comparator, along with
control logic for reading, writing and masking.

FEATURES e ECL 10K compatible
® 12 ns associate time (max.) ® Open emitter match lines for easy bit
® |inear address select expansion
® Single bit masking . ® 50 kS input pulldown resistors (except
® 50 2 output drive on Y lines)

A, A,

{m) ‘(10»

F,N PACKAGE*
W—im—’l MODE CONTROL ]__
‘ ; veer [T 18] veca
v, <2 BITO BIT1 Yo [2] 17] Y.
(d
Za ®) . ‘ v 5 7] v
E § Y: AN;sclgIn:ﬂ\i':'on o o
EE Y. 1.“7“ ARRAY D, [6] E D,
>
2% v, <19, N 2 [72] 1
3 v, <12 w [&] [17] A
v, < vee [3] [10] A
* ‘ 1 1 ’ *F = Cerdip
. N = Plastic
IN/OUT BUFFERS
l,f D, ,'1 o, Fig. 2 Pin designation.
@ . 12 a3y Veet =Vee2 =0V (ground);
Fig. 1 Block diagram. VEg=-52V.

QUICK REFERENCE DATA

Supply voltage VEE -5,2+5% V
Operating ambient temperature range Tamb —30to+85 °C
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV

FAMILY DATA see Family Specifications.
PACKAGE OUTLINES

GXB10155D: 18-lead DIL; ceramic. Marking 10155F.
GXB10155P : 18-lead DIL; plastic. Marking 10155N.
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2 x 8 content addressable memory (CAM) GXB10155

RATINGS see Family Specifications.
D.C. CHARACTERISTICS
Vee1=Vee2 =0V, VEg = -5,2V,R_ =50Qto -2V

Tamb (°C) .
unit | remarks
symbol 30 +25 +85

Input current

HIGH max. 220 MA A=V|HA
IiH max. 200 MA ILW=Viya
max. 50 A | Y =ViHA
Input current
LOW L min. 0,5 0,5 0,3 uA A LW=V| B
Supply current Igg max. - - 140 mA | Vi =VIHA

A.C. CHARACTERISTICS
Vee1=Vee2=+20V;VEg=-32V;R_ =500 to ground. Typical values at Tamp = 25 ©C.

test limits .
parameter from to o, N unit
conditions min. typ. max.
Associate time ns
Ta1 1+ Y+ 8 12
Ta2 Az Y+ 9 12
Disable time ns
Tp1 A— Y- 8 12
Tp2 A+ D— 4 7
Tp3 Y+ D— 9 13
Set-up and hold time ns
TH1 Hold time W+ A+ 1 0
Tg2 Set-up time A— Y- 15 11
TH2 Hold time W+ Y+ 3 1
Ts3 Set-up time Y+ | W- 3 2
TH3 Hold time W+ I+ 3 1
Tsa Set-up time [+ W+ 5 3
X =Don’tcare

Qo = Contents of address n, Bit 0 (n =0 to 7)
Qp1 = Contents of address n, Bit 1

Notes of page 2.

1. 1 (high) = Mismatch, 0 (low) = Match

2. Read mode: Dg=Qqpge®Yg +Qige® Y +eee+QjgeYy
D1=QpjeYg + Qi1 eYyeee+QyjeY7

3. In normal operation a single Y address is selected for read or write

4, Write is transparent

5. Simultaneous Associate and Write at all “’Match’’ addresses
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GXB10155

A.C. CHARACTERISTICS
Veer1=Vee2=+2V, VEg=-3,2V, R =50 Q to ground

test limits
from to L. " unit
parameter conditions min. typ. max.
Tw  Write pulse width 10 5 ns
Access time . . ns
TA3 Write W— D+ Tsq =Ty 13 17
Taa Write I+,— | D+— 9 13
Tas Read Y- D+ 6 10
Ta6 Read A— D+ 4
ASSOCIATE TIMEI TO Y (Ta1)
PULSE
GENERATOR
&)
|' } 1 Lo IzouF SCOPE
11 Vecz Veo | = =
_____ 71, I\ 12________}'%______ A
+.2v -t——- JUMPER —_—r——\————1 ° 500
2 - INPUTS
_____ N\ ——— —
V'C——I——W——“—* 8
3 -

(ALL EQUAL LENGTH)

4 _ /o §

Fig. 4 Switching times test circuit.
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2 x 8 content addressable memory (CAM) l L GXB10155

VOLTAGE WAVEFORMS

READ CYCLE

MODE SELECT

]

SELECTED Y
(ONE LINE)

UNSELECTED Y
(7 LINES)
To3—

%

WRITE CYCLE
le—— Tgp —=] leThy

ODE SELECT

v SELECTED Y
I Ul | (ONE LINE)

]\ ’ UNSELECTED Y
(7 LINES)

N

<
-
)
w
-
E
|
g:
N

w 5 Z WRITE PULSE

Ts4g— TH3

I ’ VALID INPUT DATA

— Tae Tasq :
o VALID DATA OUT
fe—T 53—

ASSOCIATE CYCLE

A T MODE SELECT
Ta2~> MISMATCH -Tp1
"4 Y OuTPUT
v /| matcu f

Ta1— Ta1
1 INPUT DATA
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GXB10155 J L

NK Package

FK Package

1.32(.052)
112 (.044)

AARAANANA

LEAD NO. 1

O

6.40 {.252)
6.22 (.245)

(\VAYAYAVAYAVAVAVAY

23.50 (.925)

0.89 (.035)
0.38 (.015)

3.18 (.125))

23.24 (.915)

292 (115)] 115)

1.87 (.310)

737(290) 1.73 (.068)

145(057)

f 0.38 (.015) ;
0.25(010)

E]‘ w 10.03 (.395)
3.43 135) 762(300)
0.53 (.021) 2.79 (.110) 1.78 (.070) 305 (.120)
0.38 {.015) 2.29 (.090) 152 (.060)
LEADNO. 1 i3
[ AWAVAVAVAVAVAYAY Hi
C 7.67 (.302) MAX.
AV AVAVAVAVAVAVEY
23.50 (.925) 4.45 (.175) 8.13 (.320)
22.40 (.882) 3.68 (.145) 7.37(.290)
2.29 (.090)
1.02 (040
4 0.38 (015
1 2
0.36 (.014)
r 0200081
1.78 (.070) 2.79 (.110) e 10.03 (.395)
0.76 (.030) @ 2.29 (.090) 7.62 (.300)
058 (.023) 1.27(050) 419 (165)
0.38 (.015) 0.38(.015  3.18(.120)
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J t GXB10158

QUADRUPLE 2-TO-1 MULTIPLEXER

The GXB10158 is a high speed, low power, quadruple 2-to-1 multiplexer. With respect to a single

control signal it transmits to a common output pin the data present on either of two input pins. As

contrasted with the GXB10159 the GXB10158 has no enable input and non-inverting outputs. It

includes high-impedance input pull-down resistors and open emitter outputs.

|16

Vce

10|P30

3 +—
11|P31
12| P20

2
13{D21 ]

<
m
m

§

Z3|14

Z2]15

Z1f2

Zo|1

18
Fig. 1 Logic diagram.

QUICK REFERENCE DATA

7275410

[16] [1%] [ra] [13] [12] [1i] [ro] [o]

Veec 22 Z3 D21 Dpo D31 D3g S

D) GXB10158

20 Z7 D1g D11 Dgo Doy nec. Vge

Ll 2l [l {a] [s] o] [7] [s

Fig. 2 Pin designation.

Vee =0V (ground); VEg = --5,2 V.

Supply voltage

Operating ambient temperature range

Average propagation delay: data to output
select to output

Output voltage
HIGH state.
LOW state

Power consumption per package (no load)

VEE —5,2+ 10%
Tamb —30t0 +85
tpLH typ. 2,2
tPLH typ. 3,0
VoH nom. —880
VoL nom. —1720
Pav typ. 162

mV
mV

mW

For FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10158P: 16-lead DIL; plastic (SOT-38Z).
GXB10158D: 16-lead DIL; ceramic (SOT-74).
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GXB10158

FUNCTION TABLE

S ‘D‘__'\— inputs output
Bno | Dni S Zn
Dno
Zn L X | L L
H X L H
Dni X L H L
! 7275411 X H H H
Fig. 3 Logic function (one multiplexer).
Positive logic
H = HIGH state
(the more positive voltage) = 1
L = LOW state
(the less positive voltage) = 0
X = state is immaterial
RATINGS see Family Specifications
D.C. CHARACTERISTICS
Vce1 = Vee2 = ground; VEg = -5,2V
T (oC)
symbol amb unit remarks
-30 +25 +85
Input current
HIGH lH max. 400 250 250 | uA
Input current
Low L min. 0,5 0,5 0,3 | A
Supply current IEE max. 53 48 53 mA

A.C. CHARACTERISTICS
Vee1=Vee2=2V: VEE =-3,2V; input pulse condition tT 4 = tTHL =2 ns £ 0,2.

symbol Tamb (°C) it e
-30 +25 -85
Rise and faI'I tpLH
delay times | PHL
D—=Q :Iar;( ;:13 ;g ;2 :: } data to output
S —= Q 2;‘( i:g Z:g 1212 :: } select to output
Triﬁztflgll? :ilrsr?es E_I:I;T': 2:( :13:2 ;g ;’3 2: Jl bitwaan 20 and 80%

For switching times test circuit and waveform see Family Specifications.
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GXB10159

QUADRUPLE 2-TO-1 MULTIPLEXER

The GXB10159 is a high speed, low power, quadruple 2-to-1 multiplexer. With respect to a single

control signal it transmits to a common output pin the data present on either of two input pins. As
contrasted with the GXB10158 the GXB10159 has a common enable input and inverting outputs.
It includes high-impedance input pull-down resistors and open emitter outputs.

|16

Vee
2y 9
10|030
23|14
11|31 o

D11

Slejeles
/

Do1

[o

VEE
l 8 7275408

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

[16] [ie] [1e] [13] [12] [17] [io] [5]

Vec 22 23 Dzq D20 D31 D3p S

D) GXB10159

Zg 27 Dig D11 Dgo Do1 E VEE

Lzl (sl Ta) Ls] Le] 2] [e]

7275412

Fig. 2 Pin designation.

Vce =0V (ground); VEg =—5,2 V.

Supply voltage
Operating ambient temperature range

Average propagation delay: data to output
select to output
Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE —5,2+10%
Tamb --30 to +85
tPLH typ. 2,2
tPLH typ. 3.3

VoH nom. —880
VoL nom. —1720

Pav typ. 162

\
oc

mV
mV

mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10159P: 16-lead DIL; plastic (SOT-382).
GXB10159D: 16-lead DIL; ceramic (SOT-74).
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GXB10159

FUNCTION TABLE

Dno inputs output
Zn Dno|Dni | S | E Zn
D ’—, X X X H L
”' L| X |L|L H
E 7275409 H X L L L
X L H L H
Fig. 3 Logic diagram (one multiplexer). X H H L L
Positive logic
H = HIGH state
(the more positive voltage) = 1
L = LOW state
(the less positive voltage) = 0
X = state is immaterial
RATINGS see Family Specifications
D.C. CHARACTERISTICS
Vee1 = Vee2 = ground; VEg = =5,2V
Tamb (°C) .
symbol unit remarks
-30 +25 +85
Input current
HIGH lH max. | 400 250 250 |uA
Input current .
LOW e min. 0,5 0,5 03 |urA
Supply current IEE max. 58 53 58 |mA

A.C. CHARACTERISTICS
Veet1 =Vee2=2V, VEE = —3,2 V; input pulse condition tT 4 = tTHL =2 ns £ 0,2.

Tamb (OC) .
symbol _30 +25 +85 unit remarks
i min. max.| min. max.| min. max.
Rise and falrl tPLH
propagation o
delay times PHL
D—=Q 11 38|12 33|11 38 |ns
S —Q 15 53|15 50|15 53 |ns
E—Q 14 53 (15 50|14 53 |ns
Rise and fall tTLH
transition f— 1.0 37 (11 45110 50 |ns ;between 20% and 80%
times TTHL

For switching times test circuit and waveforms see Family Specifications.
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GXB10160

12-BIT PARITY CHECKER/GENERATOR

The GXB10160 is a 12-bit parity checker or generator. The output goes HIGH when an odd number of
inputs are HIGH. If parity detection or generation is required for less than 12 bits, the unused inputs
can be left open (50 kS input pull-down resistors).

[16 |1

Vees Ve
3]Ao
4]A
5]A2
6]A3
7]As4
2 25 parity | a |2
10176 checker
11]A7
12]|As
131Ag ] . ]
1 1A0 Fig. 2 Pin designation.
15 [An
Veet =Vec2 =0V (ground);
VEg=-52V.
Veg
7264445
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —-5,2+10 %V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 45 ns
Output voltage
HIGH state ' VoH nom. --880 mV
LOW state VoL nom. --1720 mV
Power consumption per package Pav typ. 310 mW

For FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10160P: plastic 16-lead dual in-line (SOT-38).
GXB10160D: ceramic 16-lead dual in-line (SOT-74).
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GXB10160

A
A‘: :)D__ FUNCTION TABLE

sum of inputs

Ay at HIGH state Q
Aj

odd H
AL even L
As

jD_ Q positive logic:

Ag ) HIGH state = 1
A, LOW state =0

A
10 7267119
A

Fig. 3 Logic function.
Q=AgeA;©A20A30 A0 A5 d Ag® A7 @ Age Ag @ A ® Aqy.
RATINGS see Family Specifications.

D.C. CHARACTERISTICS
Vcet = Veez = ground; VEg =—5,2V

bol
Symbpo unit remarks

Input currents .
HIGH IlH max. | 425 265 265 | pA

Input current
LOwW lh - min. | 05 0,5 0,3 | MA
Supply current IEE max. | 86 78 86 | mA

A.C. CHARACTERISTICS
Vee1=Vee2=2V: VEg=-3.2V

Tamb (°C)

symbol unit remarks
-30 +25 +85 :
Rise and fall
propagation tPLH) fmin. | 1,8 2,0 20 | ns
delay times tpHL/ |max. | 8,1 7,5 80 | ns
L. . tTLH} {min. 1,1 1,1 1,0 | ns o
Transition times THL max. | 3.5 33 35 | ns between 20% and 80%

For switching times test circuit and waveforms see Family Specifications.
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GXB10161

THREE-BIT DECODER

one of eight lines LOW

The GXB10161 is a three-bit decoder with two enable inputs.

[16 I
Veet Ve
7] Ao 0% 6
9|As Q|5
o___
1L A2 002 4
003 13
decoder | Q.[13
22]E o8}
is_ED o%r}10
Vee
[8 7264448.2 Fig. 2 Pin designation.
Vee1 =Vee2 =0V (ground);
Fig. 1 Logic diagram. VEg=-5,2 V.
QUICK REFERENCE DATA
Supply voltage VEE —5,2+10% V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tpLH  typ. 4,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 330 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10161P : plastic 16-lead dual in-line.
GXB10161D: ceramic 16-lead dual in-line.
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GXB10161

Az

A Ao

Q7 Qg

FUNCTION TABLE

Q5

Q4

Q3

Q)

Qq

Fig. 3 Logic function.
Ag to Ag: binary inputs; E1 B Eg: enable inputs; Qg to Q7: decoded outputs.

Qg

7267113.1A

enable binary decimal
inputs inputs outputs
E1 E2 | Ap A1 A Q Q 0 03 04 05 O Q7

H H X X X H H H H H H H H
L H X X X H H H H H H H H
H L X X X H H H H H H H H
L L L L L L H H H H H H H
L L H L L H L H H H H H H
L L L H L H H L H H H H H
L L H H L H H H L H H H H
L L L L H H H H H L H H H
L L H L H H H H H H L H H
L L L H H H H H H H H L H
L L H H H H H H H H H H L

positive logic: H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)
X = state is immaterial

HIGH state = 1
LOW state=0

RATINGS see Family Specifications.
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Three-bit decoder (one of eight lines LOW) GXB10161

D.C. CHARACTERISTICS
Veer = Vee2 = ground; VEE = 5,2V

Tamb (°C) .
bol unit remarks
sympo -30 +25  +85
Input currents
HIGH IIH max. 350 220 220 HA
Input current
LOW L min. 0,5 0,5 0,3 uA
Supply current leg max. 84 76 84 mA

A.C. CHARACTERISTICS
Vee1=Vec2=2V;VEg=-3.2V

bol Tamb (°C) nit remarks
|
symbo -30 +25  +85 | U
Rise and fall
Zr?pag?tion tpLH | min. 1,5 1,56 1,56 ns
elay times —_
v Hm PHL } max. 6.2 60 64 | ns
Transition rise tTLH | min. 1.0 1,1 1,1 ns between
and fall time ] } }
tTHL J max. 33 33 3,5 ns 20% and 80%

For switching times waveforms see Family Specifications.

+2,0v

||

Veer  Veca

to l Q,
pulse 4

generator

to
channel
ng"

Ay Qg

— A1 Qa
see note 2 {_ A, Q,

?????Z;i

to

i}
channel
opn
4

Vee
I‘3,2V 7267116

Fig. 4 Switching times test circuit.
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THREE-BIT DECODER

one of eight lines HIGH

The GXB10162 is a three-bit decoder with two enable inputs.

|16 |1

GXB10162

Vees Vec2
7]A0 Qo] 6
9|A @5
1wl A Q2l4
Q3] 3
decoder Q.]13
_ Qs12 GXB10162
_2]Es Qs 11 .
ﬁ@ ar|10 Voez P1 %2
VEe
[8 72646472 Fig. 2 Pin designation.
Veer =Veez =0V (ground);
Fig. 1 Logic diagram. VEg=-52V.
QUICK REFERENCE DATA
Supply voltage VEE —-52+10% V
Operating ambient temperature range Tamb —30to+85 °C
Average propagation delay tpLH  typ. 4,0 ns
Qutput voltage .
HIGH state VoH nom. —880 mV
LOW state VoL nom. —=1720 mV
Power consumtpion per package Pay typ. 330 mwW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10162P : plastic 16-lead dual in-line (SOT-38).
GXB10162D: ceramic 16-lead dual in-line (SOT-74).
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GXB10162

Es Eq Ao Aq Ap
U— L.L _L L _L J— | 1 LJ
7267112.1A
Q7 Qg Qg Q4 Q3 Qy Q4 Qp
Fig. 3 Logic function.
Ag to Ay: binary inputs; Eq; Eo: enable inputs; Qq to Q7: decoded outputs.
FUNCTION TABLE
enable binary decimal
inputs inputs outputs
Eq E) Ag Aq A3 Qo Qq Qo Q3 Q4 (0] Qg Q7
H H X X X L L L L L L L L
L H X X X L L L L L L L L
H L X X X L L L L L L L L
L L L L L H L L L L L L L
L L H L L L H L L L L L L
L L | L H L L L H L L L L L
L L H H L L L L H L L L L
L L L L H L L L L H L L L
L L H L H L L L L L H L L
L L L H H L L L L L L H L
L L H H H L L L L L L L H

positive logic: H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

X = state is immaterial

HIGH state = 1
LOW state=0

RATINGS see Family Specifications.
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GXB10162

Three-bit decoder (one of eight lines HIGH)

D.C. CHARACTERISTICS
Vee =ground; VEg = —5,2 V.

T (oc) .
bol amb unit remarks
sym 30 +25 485
Input current
HIGH m max. 350 220 220 uA
Input current :
LOW L min. 0,5 0,5 0,3 BA
Supply current IgE max. 84 76 84 mA
A.C. CHARACTERISTICS
Vee1=Vec2=2ViVEg=-3.2V
T oC)
symbol ~30 ath)s( +85 unit remarks
Rise and fall
gr?pagation tpLH | min. 1,5 1,5 1,5 ns
elay tim _—
yumes L } max. 6,2 60 64 | ns
Transition rise tTLH min. 1,0 1.1 11 ns | between
and fall time —_
tTHL | max. 33 33 35 ns |/ 20%and 80%

For switching times waveforms see Family Specifications.

+2,0v
Vecr Veea
_ to
Eq Qo channel
i: Y B
to Q 4
pulse 4 i
generator Q3—
4 Q. }—
Ag Qs p—
— A4 QG L
to see note 2 —a, o
channel 7
A" Vee
”
'-3,2V 7267117

Fig. 4 Switching times test circuit.
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EIGHT-INPUT MULTIPLEXER

GXB10164

The GXB 10164 performs 8-input multiplexing with enable input. The output goes LOW when not
enabled, thus permitting expansion of multiplexers by wired-ORing.

7] ol 10] s |1
Aog| Aqf Ag| Veer Veea

6]Do
5|04
4]0
3|03
11]Ds multiplexer
12|Ds
13]Ds
14Dy

?E Ve

2

7264389

Fig. 2 Pin designation.
Vee1=Vee2 =0V (ground);

Fig. 1 Logic diagram. VEg=-52V.

QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb —30to +85 ©°C
Average propagation delay tPLH typ. 3 ns
Output voltage

HIGH state VOH nom. —880 mV

LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 310 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)
GXB10164P : plastic 16-lead dual in-line (SOT-38).

GXB10164D: ceramic 16-lead dual in-line (SOT-74).
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GXB10164 J t

Do

D1

D2

D3

D4

Dg

Dg

D7

7Z64393A

Fig. 3 Logic function.

data inputs; E = enable input.

Ap to A = address inputs; Dg to D7

-
3 0| AXI4aIXI 44T 0T JT AT 4T T 4
]
o
~
O] XXXXXXXXXXXXXXJITX
©
O] XXXXXXXXXXXXJdIXXX
o)
O] XXXXXXXXXXJaIXXXXX
<
O XXXXXXXXJdJIXXXXXXX
™
O] XXXXXXJdJIXXXXXXXXX
o~
O XXXXJdIXXXXXXXXXXX
1]
2
E]l 0] XXaIXXXXXXXXXXXXX
o
O] JIXXXXXXXXXXXXXXX
[V [ R R s S [ Y Y PR [N (U SR N Y (Y [ I, o
‘o™
< SddJdJJdJ 030 ITITTxTX
A1 RN R R s e i e P N | 4IxTxTxTITX
o
| 4dITJ I T4 AT T 10T TX

Function table

LOW state (the less positive yoltage); X = state is immaterial.

HIGH state ( the more positive voltage); L =

H=

2 December 1QBW (




Eight-input multiplexer

RATINGS see Family Specifications

D.C. CHARACTERISTICS

Veet =Veez =ground; VEg =—5,2V

GXB10164

Tamb (°c) .
k
symbol _30 +25 +85 unit remarks
input current
HIGH Iy max. |425 265 265 | uA
Input current
LOW I min. 0,5 0,5 0,3 | vA
Supply current Il max. 83 73 83 | mA
A.C. CHARACTERISTICS
Veer1=Vec2=2ViVEg=-32V
T (°c)
symbol _30 a-th)s +85 unit remarks
Rise and fall tPLH
propagation —
delay times tPHL
min 1,5 1,6 1,6 ns
Dn —Q max. | 47 45 48 |ns
min. 19 2,0 22 | ns
An —Q max. | 63 60 65 |ns
E Q min. 0,9 1,0 1,0 | ns
max. 3,3 29 3,1 ns
Transition rise . 09 11 12
and fall times tyLy min , ' o | between 20% and 80%
oL ™ [ 3333 36 |ns J

For switching times test circuit and waveforms see Family Specifications.
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I L GXB10165

8-INPUT PRIORITY ENCODER

The GXB10165 is able to encode eight inputs to binary coded outputs. Each output is stored in a D-type
latch which allows synchronous operation. When the clock input is LOW the outputs follow the inputs
and latch when the clock goes HIGH. The output code is that of the highest order input so that any
input of lower priority is ignored.

The input is active when HIGH (e.g. the three binary outputs are LOW when input Dg is HIGH).
Output Q3 is HIGH when any input is HIGH, which allows direct extension into another priority
encoder when more than 8 inputs are used.

The device can be used in many applications, such as testing systems and checking system status in
control processors and peripheral controllers. It can also be used to generate binary codes from random
logic inputs, for addressing ROMs, RAMs, or for multiplexing data.

5 |7 |13 |10 |11 |12 |9 |6
Do [D1 |D2 |D3 |Ds |Ds |Ds |D7

41c encoder
QO Q1 Qz Q3 7272832
3 2 15 1% Fig. 2 Pin designation.
7272633 Veet1=Vee2=0V (ground);
Fig. 1 Block diagram. VEg=-5,2 V.

QUICK REFERENCE DATA

Supply voltage VEE ~5,2+10% V
Operating ambient temperature Tamb —-30to +85 °C
Average propagation delay tPLH typ. 7 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pay typ. 545 mw

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10165P: plastic 16-lead dual in-line (SOT-38).
GXB10165D: ceramic 16-lead dual in-line (SOT-74).
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— Qo

—{c FF

Q

—Q,

Q3

D

C FF

¢ FF

—0

—c FF

——

—t—

GXB10165 J t

Dy

D4

D2

D;

Ds

Ds

Ds

D
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8-input priority encoder GXB10165

RATINGS see Family Specifications.

D.C. CHARACTERISTICS
Vet = Veez = ground; VEg = 5,2V

Tamb (°C) .
symbol unit remarks
-30 +25 +85

Input currents

HIGH

pin 4 Il  max. | 390 245 245 | uA

other input pins ljy max. | 350 220 220 | uA
Input current

LOW liL  min. 0,5 0,5 0,3 |uA
Supply current IEg  max. 144 131 144 | mA

A.C. CHARACTERISTICS
Vece1=Vee2=2V; VEg=-3,2V

bol Tamb (°C) . K
t
symbol _30 +25 +85 uni remarks
Rise and fall tPLH
propagation e
delay times PHL
min. 2,0 2,0 2,0 |ns
b—2Q max. | 7,0 7,0 8,0 |ns
min. 1,5 1,5 15 |ns
¢c—2aQ max. 4,5 4,0 45 ins
Rise and fall t .
.. . TLH min. 1.1 11 1,1 |ns ;b
—_— ' ' ' etween 20% and 80%
transition time TrRL max. 35 33 35 |ns o 0
Set-up time tg min. 6,0 6,0 6,0 | ns
. . } D—= C
Hold time th min. 1,0 1,0 1,0 |ns

For switching times test circuit see Family Specifications.
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GXB10165

D INPUT

Q OUTPUT
20%

- —»| e
7Z72834.A

Fig. 4 Switching times waveforms data to output.

D INPUT
50%

— +111V
4
‘ +0,31V
<-tcsD—>  —tCHD +1csD>|  =—tCHD
+111V
C INPUT 50 %
+0,31V
Q OUTPUT ’ \

7272835.1

Fig. 5 Switching times waveforms; set-up and hold times DATA to CLOCK.

Notes

1. Set-up times are the minimum times before the positive transition of the clock pulse (C) that
information must be present at the data input (D).

2. Hold-times are the minimum times after the positive transition of the clock pulse (C) that informa-
tion must remain unchanged at the data input (D).
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GXB10171

DUAL TWO-BIT DECODER

one of four lines LOW

The GXB10171 is_a dual two-bit decoder with one common and two individual enable inputs. The
common enable (E), when HIGH, forces all outputs HIGH. Input pull-down resistors (50 k£2) allow
unused inputs to be left open.

16 |1
Vcc1 VCC2
A Q
7Ta Conlie
_1 decoder 02; 1_1
14 |Eg O 1.0
-0 ) o0 |10
= —O)|
15]E =
aols Eq Qoo Qpi Qg2 Qo3 Ag
10
™ P GXB10171
oLi
decoder | Qrp {4 Qi3 Qip Qyy Qg Ay Vee
= Lo ol 3 2] [s] ¢]
_2..51_.__.—0 — 7276033
Vee Fig. 2 Pin designation.
la 7274035
Veet1=Vee2 =0V (ground);
Fig. 1 Logic diagram. VEE=-52V.
QUICK REFERENCE DATA
Supply voltage VEE —5,2+10% V
Operating ambient temperature range Tamb —30to+ 85 °C
Average propagation delay tPLH typ. 4,0 ns
Output voltage
HIGH state VOH nom. --880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Fav typ. 3256 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10171P: plastic 16-lead dual in-line (SOT-38).
GXB10171D: ceramic 16-lead dual in-line (SOT-74).
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GXB10171

= v
D_ Q3 LoGIC FUNCTIONS
Qoo =E+Eg+ Ag+ Ay
D Qp; Qo1=E+Eg+Ap+A7
Qg2=E+Eg+Ag+A,
Qo3 =E+Eg+Ag+Aq
A : Q0=E+E1+Ag+ A
° Q11 =E+E1+Ag+Aq
00 Qpp=E+E7+7g+As
Q13=E+E1+Ag+Aq
A
',_D‘ Qyp
E
— Q
7276037
Fig. 3 Logic diagram.
FUNCTION TABLE
enable inputs inputs outputs
3 Ep Eq Ao Aq Q0 Q11 Q12 Q@13 Qpp Qp1 Qp2 Qq3
L L L L L L H H H L H H H
L L L L H H L H H H L H H
L L L H L H H L H H H L H
L L L H H H H H L H H H L
L L H L L H H H H L H H H
L H L L L L H H H H H H H
H X X X X H H H H H H H H
Positive logic: HIGH state = 1 H = HIGH state (the more positive voltage)
LOW state = 0 L = LOW state (the less positive voltage)

X = state is immaterial

RATINGS see Family Specifications.
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Dual two-bit decoder

D.C. CHARACTERISTICS

Vce1 = Vee2 = ground; VEg = -5,2V

GXB10171

T (°C)
symbol amb unit remarks
-30 +25 +85
Input current
HIGH iy max.| 350 220 220 | uA
Input current
LOW L min.| 0,5 0,5 03 | LA
Supply current IEE max. 85 77 85 | mA
A.C. CHARACTERISTICS
Vec1=Vee2=2V:VEg=-32V
T
symbol amb unit remarks
-30 +25 +85
R'frg;:gz'i'on PLH | min.| 15 15 15 | ns
delay times tpyL | max.| 6,2 6,0 6,4 | ns
Rise and fall 1 .
transition times —IL'—H—I min. 1.0 " 11 4ns between 20% and 80%
tTHL ) max.| 3,3 3,3 34 |ns

For switching times test circuit and waveforms see Family Specifications. While testing an input other
inputs have to be connected to +0,3 V.
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GXB10172

DUAL TWO-BIT DECODER

one of four lines HIGH

The GXB10172is a dual two-bit decoder with one common and two individual enable inputs. The
common enable (E), when HIGH, forces all outputs LOW. Input pull-down resistors (50 kS2) allow
unused inputs to be left open.

|16 [4

Veer Veea
9]Ag Qoo |13
71A4 Qo1 |12

decoder | Qo |11

E
Y=o Qo3 |10
. —o| )

15
Qu |6
Qn |5
decoder | Qyy | 4
E Q ) O |3 7269707
2151
Vee Fig. 2 Pin designation.
B [ Veet1 =Vee2 =0V (ground);
VEg=-5,2 V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -5,3+x10% V
Operating ambient temperature range Tamb —30to+85 OC
Average propagation delay . tPLH typ. 4,0 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 325 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see Package Outlines)

GXB10172B: plastic 16-lead dual in-line (SOT-38).
GXB10172D: ceramic 16-lead dual in-line (SOT-74).
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GXB10172

>
o

U YA [t
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o
@
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o
N

[»]
=

o
8

2
w

LOGIC FUNCTIONS

Qoo =E +Ep+Ag * A
Qg1 =E+Eg+Ag+A]
Q2 =E+Eg+Ag+Aq
Q3 =E+Eg+Ag+ A

Q10=E+E‘+A04—A—1

Qs M2=2* 1t A M
Q13=E+E1+Ag+Aq
E
4 Qq
Q
3 10
7269710
Fig. 3 Logic function.
FUNCTION TABLE
enable inputs inputs outputs
E Eop Eq Ao Aq Q0 Q11 Q12 Q13 Qoo Qo1 Qp2 Qo
L H H L L H L L L H L L L
L H H L H L H L L L H L L
L H H H L L L H L L L H L
L H H H H L L L H L L L H
L . L H L L H L L L L L L L
L H L L L L L L L H L L L
H X X X X L L L L L L L L

Positive logic: HIGH state = 1

LOW state =0

H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS see Family Specifications.
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Dual two-bit decoder GXB10172

D.C. CHARACTERISTICS
Vece1 = Vee2 = ground; VEg = —5,2V

T oC)
symbol amb ( unit remarks
-30 +25 +85

Input current

HIGH IH max. | 350 220 220 | pA
Input current

LOW I min. | 0,5 0,5 0,3 | A
Supply current IEE max. 85 77 85 | mA

A.C. CHARACTERISTICS
Vee1=Vee2=2V; VEg=-3.2V

Tamb (°C) ) :
symbol unit remarks
-30 +25 +85
Rise and fall t )
propagation PLH)  min, 1,5 1,5 1,5 | ns
delay times tHL)  max.| 6,2 6,0 6,4 | ns
Rise and fall TTHL)  min. | 1,0 1,1 1,1 | ns
transition times — / . ,
tTHL)  max.| 33 33 3,4 |ns
+2,0V
+03V  —A—
Vear Vecz
to Eo 000 o_
pulse EE A Qpjo
generator QUZ o
7 Ay Qp3j0 to
Qo channel
to ngH
channel _ Qyjo
."A" —JE 012 ) /
” = Q310
Vee
+11V -3,2V 7269708

Fig. 4 Switching times test circuit.

For switching times waveform see Family Specifications.
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GXB10173

QUADRUPLE MULTIPLEXER

The GXB10173 is a quadruple 2-input multiplexer with latched outputs. Each multiplexer has two
inputs, selected by the common data select input (Dg). Outputs are latched when the clock is HIGH.

Q4

latch

y

o____
IS

16] [15] [1a] [13] [12] [11] [io] [9
Vee Q3 Q4 Ds Dg D7 Dg Dg

GXB10173

Q Q Dy D3 Dy Dy C Vgg
2l 3] 1el s 1sl 7] (8

Fig. 2 Pin designation.
Veet =Vee2 =0V (ground);

VeE VEg=-5,2 V.
I 7268904.1
Fig. 1 Logic diagram.

QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tPLH typ. 3,5 ns
Output voltage

HIGH state VOH nom. —880 mV

LOW state VoL nom. —-1720 mV
Power consumption per package (no load) P.. typ. 310 mwW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

GXB10173P : plastic 16-lead dual in-line (SOT-38).
GXB10173D: ceramic 16-lead dual in-line (SOT-74).
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GXB10173

? ? 16
R15[T] f} R18 R22
. TR18
TR2 y TR7 j\l_o
1
TR16
R11 R16
to other
multiplexer
I
D2
TR3 j?— TR8 TR TR13 TR15
RS
6 O
R20
50 T
R6
TR9 TR14
¥Yo3
to other
“q’m‘ TR12r(| multiplexer
' TR17;|-<
R7 TR10 p
7 O- TR1 TRS
9 1
R8
D1
A4
|R9 R13 F 04
to other { !y[ D5
multiplexers
R1|R2 |R3 | R4

S S I

O
7268905

Fig. 3 Circuit diagram (one multiplexer).

FUNCTION TABLE

C
] Dg c Qn +1
D1
H | L D4
Ds lateh }—aq L L Do
X H Q,
D2
7268902 Positive logic: HIGH state = 1
LOW state=0
Fig. 4 Logic function. H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)
X = state is immaterial

RATINGS see Family Specifications.
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Quadruple multiplexer

GXB10173

D.C. CHARACTERISTICS

Vecer = Veez =9round; VEg = 56,2V

T. oC
symbol amp (°C) unit remarks
-30 +25 +85
Input currents
HIGH
pins 3,4,5,6, 10
11,12, 13 IIH max. 470 295 295 uA
pins 7 and 9 lH max. 400 250 250 HA
Input current
LOW L min. 0,5 0,5 0,3 uA
Supply current IEg max. 73 66 73 mA
A.C. CHARACTERISTICS
Veer1=Vee2=2V; VEg=-32V
T, oC
symbol . amb (°C) unit remarks
-30 +25 +85
Rise and fall tPLH
propagation —
delay times tPHL
D — Q min. 0,8 1,0 11 ns || data
max. 3,7 3,5 53 ns ||
c — Q min. 1,6 1,6 1,4 ns | lock
max. 7,2 6,8 6,8 ns | cloc
Dg — Q min. 11 1,3 1,2 ns | lect
max. 6,2 5,7 6,7 ns || Selec
Rise and fall tTLH min. 1,2 1,5 1,4 ns | between
transition time —_—
tTHL max. 4,0 35 4,0 ns |/ 20%and 80%
Rise time .
. min. 1,2 1,5 1,4 ns
CLOCK drive TLH max. 5,0 4,5 5,0 ns
Set-up time
D — C tpsc min. 2,0 2,0 2,0 ns
Dg — C tpssc min. 3,0 3,0 3,0 ns
Hold time
c — D tcHD min. 2,5 2,5 25 ns
C —= Dg tcHDS min. 1,6 1,5 1,5 ns

For switching times test circuit see Family Specifications.
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GXB10173

Dy INPUT

Dy INPUT

50% 50%

50% \ 50%

Ds INPUT

C INPUT

50%

50%

[ —

50%

Q OUTPUT

Fig. 5 Switching times waveforms.

50%

50%

|

—- -
(C—+Q)
7268798.1A

Conditions for input signal: t, = tf = 2,0 ns (20% to 80%); V| =+1,1V; VL =+0,3 V.
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GXB10174

DUAL 4 TO 1 MULTIPLEXER

The GXB10174 performs two 4-input multiplexer functions. The output of each multiplexer reflects
one of the 4 data inputs determinated by the states on the two select inputs. An enable input is provided
for easy bit expansion by wire-ORing several multiplexers. Each output will go LOW with the enable
input in the HIGH state.

|16 |1

wle Veer Veez
]
3]Doo
5P ao| 5
4]Do2
6|Do3
D 7270806
131 %10
11| Dn ai s Fig. 2 Pin designation.
1
12D
10| D3 Veet1=Vee2 =0V (ground);
VEg =-5.2 V.
L]
Vee A, B: select inputs

Dgg to Dg3: data inputs for Qg
D1p to D13: data inputs for Q1
E: enable input

| 8 7270808

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE —52+£10% V
Operating ambient temperature range Tamb —3,0to +85 OC
Average propagation delay tPLH typ. 3 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 315 mWw

PACKAGE OUTLINES (see Package Outlines).

GXB10174P : plastic 16-lead dual in-line (SOT-38).
GXB10174D: ceramic 16-lead dual in-line (SOT-74).
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GXB10174

Fig. 3 Logic function.

7270809

O— Qo

0— Q4

FAMILY DATA and RATINGS see Family Specifications.

D.C. CHARACTERISTICS

Vece1 = Veez = ground; VEg =—5,2 V

FUNCTION TABLE

inputs outputs
A B E Qp Q4
L L L Doo D1o
L H L Do2 Dq2
H L L Do1 D11
H H L Do3 D13
X X H L L
Positive logic:
H = HIGH state
(the more positive voltage) = 1
L = LOW state

(the less positive voltage) =0
X = state is immaterial

T (°c)
symbol _30 aml: 25 +85 unit remarks

Input currents

HIGH

pins 3,4,5,6,7,9 IH max. uA

10,11,12,13 350 220 220

pin 14 IH max. | 525 330 330 MA
Input current

LOW e min. | 0,5 0,5 0,3 LA
Supply current lIEg max. 80 73 80 mA
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Dual 4 to 1 multiplexer . GXB10174

A.C. CHARACTERISTICS
Vee1=Vee2 =2 V; VEE = —3,2 V; input pulse condition tT 4 =tTHL =2 ns + 0,2.

T oC
symbol amb (°C) unit remarks
-30 +25 +85
Rise and fall tPLH
propagation P
delay times PHL
D—»Q min. | 1,4 1,5 1,4 ns
max. | 4,8 45 4,8 ns
. min. | 1,9 2,0 21 ns
AiB—=Q “max.| 64 60 64 |ns
E-+Q min. | 1,0 1,0 0,9 ns
max. | 3,1 29 3,2 ns
Transition rise
and fall time t i
_TLH | min. | 1,0 15 " ns ! between 20% and 80%
tTHL Jmax. | 3,4 3,3 36 |ns |

For switching times waveforms see Family Specifications

B ———

A—
to D .
pulse 00 Qg
generator Do1
4 N : to
— |- — channel
| llBll
to Diz R 7
Chﬁx’,‘,e' )% D3 — @ 7270807
7 E —

Fig. 4 Switching times test circuit.
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GXB10175

QUINT D-LATCH

The GXB10175 includes five D-latches with common reset and two wired-OR common clock inputs.
When the clock is in the HIGH state, any change of the data input does not affect the output state.
When the clock is in the LOW state, any change of the data input is transferred at the output. The
outputs are latched on the positive transition of the clock. The reset input is enabled only when the

clock is HIGH.
R Veer Veez
Co |
Cy Qg
D latch ,
0 |
I I
I ]
I I
I I
| | |
| | |
| | |
I |
I : 7270810
! '
! 0'4 Fig. 2 Pin designation.
D latch
4 Veer1 =Vee2 =0V (ground);
VEE=-52V.
VEE
! 7270813.1
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb ~30to +85 °C
Average propagation delay tpLH  typ. 2,5 ns

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

Vo4 nom. —880 mV
VoL nom. —1720 mV

Pav typ. 400 mW

PACKAGE OUTLINES (see Package Outlines)

GXB10175P : plastic 16-lead dual in-line (SOT-38).
GXB10175D: ceramic 16-lead dual in-line (SOT-74).
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GXB10175

Veet

o8
O
N

to other latches
4
R o—I———C::L
DO { ] ;

- H
! ]
Cpo [] | T

0 Q

i Q
7270815.2 <L
Fig. 3 Circuit diagram (one latch). VEEe
FUNCTION TABLE
Co|C1|R | D [Qnty
D —————
L L | X | L L
. latch [—a LiL|X|H H
%o Hix (L |x ]| op
T X|H[L|X| a
H{X|H|X L
R.___l 7270811 X H |H X L

Positive logic:
Fig. 4 Logic function. H = HIGH state (the more positive voltage) = 1
' L = LOW state (the less positive voltage) =0
X = state is immaterial

FAMILY DATA and RAT‘INGS see Family Specifications
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Quint D-latch GXB10175

D.C. CHARACTERISTICS
Veet =Veez =ground; VEg = -5,2V

T (oc)
symbol _30 ar2b25 +85 unit | remarks

Input currents

HIGH

pins 5,6,7,9,10,12,13 K max. 460 290 290 HA

pin 11 IH max. 1000 650 650 HA
Input current

LOW L min. 0,5 0,5 0,3 uA
Supply current Igg max. 107 97 107 mA

A.C. CHARACTERISTICS
Veet1 =Vee2 =2 V; VEE = —3,2 V; input pulse condition tT| 4 =tTHL =2 ns = 0,2.

T, (oC)
symbol _30 ar:bzs +85 unit' | remarks
Rise and fall tPLH
propagation P
delay times PHL
D —Q min. 10 1,0 1,0 ns Data t tout
max. | 36 35 36 | ns ata to outpu
C —Q min. 1,0 1,0 1,0 ns Clock t tout
max. |- 47 43 44 | ns ock to outpu
R — Q min. 10 1,0 1,0 ns }R  to outout
max. | 40 39 42 | ns eset to outpu
Rise and fall tTLH  min. 10 11 11 ns l between
transition time —
sition tim tthL max. | 36 35 37 | ns || 20%and 80%
Set-up time g min. 2,5 2,5 2,5 ns
Hold time th min. 1,6 1,5 15 ns
Notes

1. Input signal: t, =t = 2,0 ns (20% to 80%); Viq=+1,11V; V| =+031V,
2. Propagation delay from reset to output. Output latched on a HIGH state prior to test.

3. Set-up times are the minimum times before the positive transition of the clock pulse (C) that
information must be held at the data inputs (D).

4. Hold times are the minimum times after the positive transition of the clock pulse (C) that informa-
tion must be held at the data inputs (D).

5. Input resistance is positive at any frequency.

For switching times test circuit and waveforms see Family Specifications.
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l L GXB10176

HEX D-TYPE MASTER-SLAVE FLIP-FLOP

The GXB10176 includes six high speed master-slave D-type flip-flops with one common input clock

for all six. Data enters into the master during the LOW state of the clock and is transferred to the slave
during the positive-going clock transition. Due to the master-slave structure of the device, a change in
the information present at the data (D) input will not modify the output information at any other time.

|16 |1

Veer Veez
5 DO QO 2
FF -—
6D a1ls
FF —
7102 Q2]4

Fr

[16] [15] [14] [13] [12] [11] [1o] [o]
9CD“ Vcc1Q@s Q4 Q3 Ds Dg D3 C
D3 Q313

10 FF
D) GXB10176
Q414
104 i — Vec2Qp Q1 Qp Dg Dy D2 Vge
5 05|15 L] (2] (3] (4] [s] [e] (7] Le]
12175 FF B 7275318
VEE Fig. 2 Pin designation.
|8 7275317
Veer =Vee2 =0V (ground);
Fig. 1 Logic diagram. VEg=-5,2 V.

QUICK REFERENCE DATA

Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb —30to +85 OC
Clock frequency f typ. 150 MHz
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom.—1720 mV
Power consumption per package (no load) Pav typ. 460 mwW

PACKAGE OUTLINES (see Package Outlines)

GXB10176P : 16-lead DIL; plastic (SOT-38).
GXB10176D: 16-lead DIL; ceramic (SOT-74).
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GXB10176

FF

to other flip-flops

7275316

Fig. 3 Logic diagram (one flip-flop).

C at LOW state; data enters into the master. A clock H means a clock transition from a LOW to a HIGH

state; data transfer to the slave output.

D.C. CHARACTERISTICS

Vee =ground; VEg =-5,2 V

FUNCTION TABLE
c| D | Qp+1
L| x| ap

L L
H | H

Positive logic: HIGH state = 1
LOW state=0

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

Tamb (°C) .
symbol _30 +95 +85 unit remarks

Input currents

HIGH

pins 5,6,7,10,11,12 | I max. | 350 220 220 | A

pin 9 Il  max. | 495 310 310 | uA
Input current

LOW ITH min. | 0,5 0,5 0,3 | A
Supply current (d.c.) lgg max. | 121 110 121 | mA

RATINGS and FAMILY DATA see Family Specifications.

December 1981




Hex D-type master-slave flip-flop

GXB10176

A.C. CHARACTERISTICS
Vee1=Vec2=+120V;VEg=-32V.

Tamb (OC) .
bol unit remarks
MOl 35 425 485

P.’°p"9§tfi°l',‘ delay PLH  min. | 1,6 16 16 | ns
rise and fall times PHL max. | 4,6 45 5,0 | ns
Transition tTLH  min. 1,0 11 1,1 | ns between 20% and 80%
rise and fall times THL max. 4.1 4,0 4,4 | ns
Set-up time

D—C tpsc min. | 2,6 2,5 25 |ns
Hold time

C—D tcHp min. 1,56 1,5 15 | ns
Clock frequency fc min. | 125 125 125 | MHz

For switching times test circuit and waveforms see Family Specifications

Notes

1. Set-up times are the minimumn times before the positive transition of the clock pulse (C) that
information must be present at the data input (D).
2. Hold times are the minimum times after the positive transition of the clock pulse (C) that

information must remain unchanged at the data input (D).

Note that the hold times may be a negative number.
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GXB10179

LOOK-AHEAD CARRY BLOCK

The GXB10179 is a look-ahead carry block. It can be used in conjunction with the GXB10181 4-bit
arithmetic/logic unit to perform a high order look-ahead carry, in applications requiring high speed

arithmetic operation on long words.

|16 1

Vees Veez
"|Cn
1| e,
10| P2 Cn.2]6
12 P3 look- Cnssul]3
13| Py ahead
1 carry | pglis
416y block &
7162 Ggl 2
91G3
516G,
Vee
IB 7269687

Fig. 1 Block diagram.

QUICK REFERENCE DATA

Veer Po Py (o

P, P3 P2 G3

GXB10179
G, Cniz Gy Vee|

Vec2Gg Crss G

7269689

Fig. 2 Pin designation.
Vee1 =Vee2 =0V (ground);

VEg=-5,2 V.

Cp: carry input

P> to Py: carry propagate inputs
Gq to Gg: carry generate inputs
Ch+2:Cn +4: carry outputs

Pg: carry propagate output®
Gg: carry generate output*®

* For higher order look-ahead extension.

Supply voltage
Operating ambient temperature range

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE -5,2+10% V
Tamb —30to+85 OC

VOH nom. —880 mV
VoL nom. —1720 mV

Pav typ. 300 mw

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (see Package Outlines)

GXB10179P: plastic 16-lead dual in-line (SOT-38).
GXB10179D: ceramic 16-lead dual in-line (SOT-74).
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GXB10179

Cn
) Ch+2
Py
P2
\
=) Cn+l;
7
P3
—
= e
Py
\
]
G, L

Gs3 ! >
GA Do_ 7269691

Fig. 3 Logic diagram.

LOGIC FUNCTION
Pg=P1+P2+P3+Py
GG = G4 (G3 + Pg) (Go + P3+Pg) (G1 + Py + P3 + Pg)
Cn+2=G2 (G +P2) (Cnh+Pq+Py)
Ch+4=Ggq (G3+Pg) (Go+G3+Pyg) (Gg +Py+P3+Py) (Cy+Pq+Pg+P3+Py)
In positive logic: H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

The overall carry function is invariant with the polarity (positive or negative) of the logic if the P and
G inputs are interchanged.

RATINGS see Family Specifications
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| Look-ahead carry block GXB10179

D.C. CHARACTERISTICS
Vee =ground; VEg =—-5,2V

T (oc) .
symbol 30 ath)s g5 | unit remarks

Input currents

HIGH

pins 5,9 IIH max. | 360 225 225 | pA

pins 4,7,11 lH max. | 430 270 270 | pA

pin 14 IH max. | 565 355 355 | nA

pin 12 IH max. | 630 395 395 | A

pins 10,13 IH max. | 700 440 440 | uA
Input current

LOW L min. 0,5 0,5 0,3 | nA
Supply current (d.c.) lgg max. | 79 72 79 | mA

A.C. CHARACTERISTICS
Vee1=Vee2=+20V;VEg=-32V

T, (°c)
symbol _35 aTgS +85 unit remarks
Rise and fall
propagation t
delay times PLH
TPHL
G—=C
gn*’g min. | 1,0 1,0 10 | ns
— G max. | 5,8 5,5 6,1 | ns
P — Gg
min. 1,0 1,0 1,0 | ns
P—PFq max. | 37 35 39 |ns
Transition tTLH min. 11 11 11 ns Between
rise and fall time "T—HI—_ max. | 3,7 3,5 39 | ns 20% and 80%

For switching times test circuits and waveforms see Family Specifications.
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GXB10180

DUAL 2-BIT ADDER/SUBTRACTOR

The GXB10180 is a high-speed, low power, general purpose adder/subtractor. Inputs for each adder are:
Carry-in, Operand A, Operand B. Outputs are: Sum, Sum and Carry-out.

Common select inputs act as control lines to invert A or B for subtract. A very high speed of operation
is possible with Operand in the Sum or Carry-out propagation delay of 4,5 ns, and Carry-in to Carry-

out propagation delay of 2,2 ns.

The GXB10180 is designed to be used in special purpose adders/subtractors or in high speed multiplier

arrays. 16
Vee
7 Sela Sg 15
9 Selg §0 2
5 Ag ADDER/
6 Bo| SUBTRACTOR
4 Coin Coout |3
Seip S1 14
Selg 51
1 A1 ADDER/
10 B;| SUBTRACTOR
12 C1in Ciout |13
VEE
IS 7275305

Fig. 1 Block diagram.

QUICK REFERENCE DATA

[16] [1s] [1e] [13] [12] [11] [1o] [o]

Vee S0 S1CioutCrin A1 Bq Selg

D) GXB10180

51 S0CooutCoin A0 Bo Sela VEE

U (2] (8] La] Ls] Lo 2] L8]

7275303

Fig. 2 Pin designation.

Supply voltage
Operating ambient temperature range
Average propagation delay

Output voltage
HIGH state
LOW state

Power consumption per package (no load)

VEE —52+10% V
Tamb —-30to+85 °C
tPLH typ. 45 ns

VOoH nom. --880 mV
VoL nom. —1720 mV

Pav typ. 360 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10180P: 16-lead DIL; plastic (SOT-38).
GXB10180D: 16-lead DIL; ceramic (SOT-74).

i
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GXB10180

FUNCTION SELECT TABLE

Selp | Selg | functions S Positive logic only
H H A+B+C| A’=A®SelA=AG)SeIA
H | L |C+A-B B' =B ®Selg =B O Selg
L H | C+B=A
L L [G-A-B Both positive and negative logic
Positive logic: HIGH state = 1 S=Cin (A"B"+ A" B') + Cjp (A"B" + A" B')
(the more positive voltage) Cout=Cin A"+ Cjp B'+A’ B’
LOW state =0
(the less positive voltage)
FUNCTION TABLE function inputs outputs
Selpn | Selg A | B [ Cin | S| S | Cout
ADD H H L L L L|H L
(A+B+Cy) H H L |L H H| L L
H H L | H L H| L L
H H L |H H L|H H
H H H L L H| L L
H H H | L H L | H H
H H H | H L L|H H
H H H 1 H H H1 L H
SUBTRACT H L L L L H| L L
(Ci+A--B)| H LjL|{L|{H | LIH]|H
H L L |H L L{H L
H L L |H H H| L L
H L H | L L L | H H
H L H|L H H| L H
H L H | H L H| L L
H L H | H H L|H H
Reverse L H L |L L H| L L
SUBTRACT L H L | L H L H H
(Ci+B-A) | L HlL|[H|L | LIH|H
L H L |H H H| L H
L H H | L L L|H L
L H H | L H H| L L
L H HIH L Hi L L
L H H | H H L[| H H
(Cj—A-B)
L L L |L L L | H H
L L L L H H| L H
L L L |H L H| L L
L L L |H H L{H H
L L H | L L H| L L
L L H | L H L H H
L L H | H L L|H L
L L H | H H H| L L
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Dual 2-bit adder/subtractor GXB10180

:

Cout
B B’
Selg
7275302
Fig. 3 Logic function (one adder/subtractor).
RATINGS see Family Specifications
D.C. CHARACTERISTICS
Ve = ground; VEE =52V
Tamb (°C)
symbol unit remarks
-30 +25 +85
Input currents
HIGH
pins 5, 6, 10, 11 IIH max.| 350 220 220 | uA
pins 7,9 IIH max.| 460 290 290 |uA
pins 4, 12 lH max.| 590 370 370 | A
Input current
LOW ljL + min.| 0,5 0,5 0,3 | kA
Supply current (d.c.) lgg max.| 95 86 95 | mA
A.C. CHARACTERISTICS
Vee1=Vee2=+20V; VEg =32V
Tamb (°C)
symbol unit remarks
-30 +25 +85
Propaajation delay tPLH
rise and fall times P
tPHL
A —» Cout | min.| 1,3 1,3 1.1 | ns Operand —» output
SEL —» Cgut | max.| 5,8 54 58 | ns Select —s output
[ min.| 1,0 1,0 09 |ns ,
Ci — Cout | max.| 3.4 33 3.6 | ns Carry in —s out
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GXB10180

A.C. CHARACTERISTICS

Veet1=Vec2=+20V; VEg —3,2V

T (°C)
symbol amb unit remarks
-35 +25 +85
Transition TLH min.{ 1,0 1,1 1,1 | ns o 5
rise and fall times fﬁ.ﬂ: max.| 3,8 3,7 3,9 |ns between 20% and 80%
Vec=+2V
+
25 uF ‘L_ 0,1 uF
% | &
input
voltage )% Sela — — S
z Selg — 5
A — ADDER/ output
SUBTRACTOR ‘%( voltage
B — 4
pulse )
generator ):%- Cin — — Cout
2

VEE=-32V

Fig. 4 Switching times test circuit.
Input pulse condition: t, = t¢ = 2,0 £ 0,2 ns (20 to 80%).

For switching times waveforms see Family Specifications.

S L

0,1 uF

7275306
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GXB10181

4-BIT ARITHMETIC/LOGIC UNIT

The GXB10181 is a high-speed arithmetic logic unit. It performs 16 logic operations and 16 arithmetic
operations on two 4-bit words. Arithmetic or logic mode of operation is selected by the mode control
input (M). Arithmetic logic operations are selected by a 4-bit select input (Sg to S3) in accordance with
the function table. The device provides a group carry propagate (Pg) and a carry generate (Gg) for high-
speed operations on very long words, using a GXB10179 as a high order look-ahead carry block. The
internal carry is enabled while the mode control input (M) is LOW (arithmetic operation).

a7 s s o i
So[S1 (52153 Veen Veea
21]Ao Fo |2
20]Bo F
8lA 24] [23] [22] [21] f20] [19] [18] [17] [1e] [15] [14] [13
19 B: F |7 Veer MGy Ag By By Ay Sy Ay S; So S5
F3 |s GXB10181
16| A2 )
1|8, 4-bit A.LU. Vec2Fo_ Fi Go CruuFs Fp Ps By A3 By Vee
LY 2] 3] Le) sl Le] 17d 18] Led o] [1] |2
10] A3 Ge 4 7264867
9183
P
22|Cn ek
23| M Cn+i]s Fig. 2 Pin designation.
Vce1 = Vee2 =0V (ground);
VEg=-5,2V.
Veg EE
I12 TZ644L 43N
Fig. 1 Block diagram.
QUICK REFERENCE DATA
Supply voltage VEE —5,2+ 10% V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tpLH typ. 4,2 ns
QOutput voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 600 mW

PACKAGE OUTLINES (see Package Outlines)

GXB10181P : plastic 24-lead dual in-line (SOT-101).
GXB10181D: ceramic 24-lead dual in-line (SOT-149).
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GXB10181 J L

Sp S1S,8;3

e

Cn

wiv

Fig. 3 Logic diagram.
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4-bit arithmetic/logic unit

GXB10181

PIN NAMES

Ag to A3: word inputs
Bp to B3: word inputs
Sp to S3: function select inputs PG :carry propagate output
M : mode control input Gg : carry generate output

Fo to F3: data outputs

FUNCTION TABLE

Cn :carry input
Cp+4: carry output

function select inputs logic function mode arithmetic operation mode
S3 So Sq So F (M= HIGH) F (M= LOW; C,=LOW)
L L L L A A
L L L H A+B A plus (A-B)
L L H L A+B A plus (A-B)
L L H H logic ""1" A times 2
L H L L AB (A+B) plus 0
L H L H B (A+B) plus (A*B)
L H H L AB + AB Aplus B
L H H H A+B A plus (A+B)
H L L L A-B (A+B) plus 0
H L L H AB +AB A minus B minus 1
H L H L B (A+B) plus (A-B)
H L H H A+B A plus (A+B)
H H L L logic 0" minus 1 (two’s complement)
H H L H A‘B (A*B) minus 1
H H H L AB (A+B) minus 1
H H H H A A minus 1

Positive logic: H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

RATINGS and FAMILY DATA see Family Specifications.

D.C. CHARACTERISTICS
Vee =ground; VEg = -5,2V

o
symbol Tamb (°C) unit remarks
-30 +25 +85

Input currents HIGH
pins 9,11,19,20 llH  max. | 390 245 245 | pA
pins 10,16,18,21 ] max. | 350 220 220 | uA
pin 23 iy  max.| 320 200 200 | uA
pins 13,14,15,17 IH max. | 425 265 265 | pA
pin 22 K max. | 460 290 290 | pA
- Input current LOW L min. | 0,5 0,5 0,3 | uA
Supply current (d.c.) lgg max. | 159 145 159 | mA
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GXB10181

A.C. CHARACTERISTICS
Vee1=Vee2=+20V; VEg=-3,2V

Tamb (°C)
symbol unit | remarks
—-35 +25 + 85
min.  max.| min. max. | min. max.
Propagation delay tPLH
rise and fall times —
tPHL
Ch — Chs4 1,0 5,1 1,1 5,0 1,1 54 | ns
C, — F 1,7 7,2 2,0 7,0 2,0 75 | ns
A — F 26 104 30 10,0 30 108 | ns
A — Pg 16 7,0 2,0 6,5 20 70 | ns
A — Gg 1,1 7.4 2,0 7,0 1,3 7,7 | ns
A —> Ch4q 1,7 7.3 2,0 7,0 2,0 78 | ns
B — F 2,7 11,3 30 11,0 30 11,9 | ns
B —= Pg 1,6 7,7 2,0 7,5 2,0 80 | ns
B — Gg 1,7 8,2 2,0 8,0 2,0 86 | ns
B — Chisg 1,8 8,2 2,0 8,0 2,0 8,7 | ns
M —» F 24 10,3 30 10,0 30 108 | ns
S — F 25 10,7 30 10,0 30 10,8 | ns
S —= Pg 1,7 8,3 2,0 8,0 2,0 84 | ns
§ —» Gg 1,5 9,6 2,0 9,0 1,9 9,7 | ns
S — Ch#4 1,6 9,3 2,0 9,0 2,0 99 | ns
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4 bit arithmetic/logic unit

GXB10181

ambient temperature (°C)
Transition input .
rise and fall times under -35 +25 +85 unit | remarks
test
min. max. | min. max. | min. max.
TTLH
TTHL
output Cn44 Ch 1,0 3,2 1,0 3,0 1,0 3,2 ns
A 1,0 3,1 1,0 3,0 1,0 3,2 ns
B 0,9 3,1 1,0 3,0 1,0 3,2 ns
S 0,9 5,3 1,1 5,0 1,0 5,2 ns
Qutput F Cn 1,3 5,3 1,5 5,0 1,5 53 ns
A 1,3 5,4 1,5 5,0 1,5 5,3 ns
B 1,2 5,3 1,5 5,0 16 53 ns
M 11 5.1 1,5 5,0 1,5 53 ns
S 1,0 5,4 1,5 5,0 1,5 5,4 ns
Output Pg A 0,8 3.7 1.1 3,5 11 3.8 ns
B 1,0 3,6 11 35 11 39 ns
S 0,8 5,1 1,1 5,0 1.1 5,2 ns
Output Gg, A 1,2 5,1 1,5 5,0 1,2 53 ns
B 1,4 5,2 1,5 5,0 1,2 5,4 ns
S 0,8 6,2 0,8 6,0 0,8 6,5 ns
+2,0V
—
I T
S0S152S8; Veer Vee2
to 4o Fol—
pulse —Bo Fy}—
generator % — A, Fyl—
4 — B1 F3f—
— to
—p Az channel
— B, ngn
- A3 GG [— 7
to —iB
channel 3 Ps f—
uAu b Cn
7 —M Crvs—
Vee
-3,2v

Fig. 4 Switching times test circuit.

See also Family Specifications switching times test circuit and waveforms.

7264869
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HEX BUFFER WITH ENABLE

GXB10188

The GXB10188 includes six buffers offering individual inputs and outputs and a common enable input,
driving all outputs LOW. Each input is connected to Vg via a 50 k&2 pull-down resistor resulting in

high input impedance and eliminating need of connecting unused inputs LOW.
Due to open emitter outputs the GXB10188 features OR capability with high fan-out for driving

50 £ lines.
|16 |1
G Veer Veez
G
N 6] [18] [l [} [rz] [ri] o] [5]
L Eﬁﬁ Vect Qo Q@ Qp Gy Gy Gy E
5183 ) GXB10188
Vec2 Q5 Q4 Q3 G G4 Gy Vee
6/%4 a U] 2] (s3] [a] [s] [s] (7] (]
4 i 7274772
5/Gs ’—D—Qi 2 Fig. 2 Pin designation.
iE——Do—A Veet =Vece2 =0V (ground);
Veg VEg=-52V.
|3 7274774
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage Veg —-52+10% V
Operating ambient temperature range Tamb —30to +85 OC
Average propagation delay tPLH typ. 20 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. -1720 mV
Power consumption per package (no load) Pav typ. 170 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (See Package Outlines)

GXB10188P: 16-iead DIL; plastic (SOT-382).
GXB10188D: 16-lead DIL; ceramic (SOT-74).
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GXB10188 J L

Gn

e — o

7274775

Fig. 3 Logic diagram (one buffer).

LOGIC FUNCTION
Q,=Gp,.E

RATINGS see Family Spec

D.C. CHARACTERISTICS

FUNCTION TABLE

inputs output
E Gp Qp
L L L
L H H
H X L

Positive logic:

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) =‘O
X = state is immaterial

ifications

Vcce =ground; VEg = —5,2V

T (°C)
symbol amb unit remarks
-30 +25 +85

Input current

HIGH

pins 5,6,7,10,11,12 | |y max.| 425 265 265 | uA

pin 9 lH max.| 460 290 290 | uA
Input current ‘

LOW he min.| 0,5 0,5 0,3 [kA
Supply current (d.c.) IEg  max.| 46 42 46 | mA

A.C. CHARACTERISTICS
Vee1=Vee2=+20V; VEg -3,2V
T (°C)
symbol amb unit remarks
-35 +25 +85
Propagation delay tPLH
rise and fall times tPHL
Q min. 1,0 1,0 1,0 | ns }
Gn —= O max.| 3.3 29 33 |ns |/ 9%
min. | 1,1 11 1,1 |ns ||

E— 0 max.| 3,9 3,6 3,9 | ns / enable
Transition t .
rise and fall times ll'ﬂ min. 1 11 11 ns } between 20% and 80%

ttye max.| 3,7 3.3 3,7 |ns

For switching times test circuit and waveform see Family Specifications.
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GXB10189

HEX INVERTER WITH ENABLE

The GXB10189 includes six inverters offering individual inputs and outputs and a common enable
input, driving all outputs LOW. Each input is connected to VEE via a 50 k€2 pull-down resistor result-
ing in high input impedance and eliminating the need of tying unused inputs LOW. Due to open
zmitter outputs the GXB10189 features OR capability with high fan-out for driving 50 2 lines.

|16 |1

6. Ve Veez
E—————_)o >c Qo 15
G
11181 ’_Do&ﬁ
G
10472 ’-DOEZ‘E
2les . 78] 8 [ 3] [ (0] ol [5]
»—DO—STL Veoy Qg 0 Qp Gg Gy G, E
G
6{S4 ,Doo—"g— D) GXB10189
G Vec2 5 Q4 Q3 Gg Gg G3 Ve
o >—D°O_5 2 U 2] (3] [a) 5] L8] 2] (8]
7274700
9lE
Fig. 2 Pin designation.
VEE
I8 7274699 Vee1=Vee2 =0V (ground);
Fig. 1 Logic diagram. VEE=-52V.
QUICK REFERENCE DATA
Supply voltage VEE —5,2+10% V
Operating ambient temperature range Tamb -30to +85 OC
Average propagation delay tPLH typ. 2 ns
Output voltage HIGH state VOoH nom. —880 mV
Output voltage LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 180 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10189P: 16-lead DIL; plastic (SOT-38Z).
GXB10189D: 16-lead DIL; ceramic (SOT-74).
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GXB10189

n—m———
Qp

7274697

Fig. 3 Logic diagram (one inverter).

LOGIC FUNCTION
Qp=GnTE
Positive logic

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

RATINGS see Family Specifications

D.C. CHARACTERISTICS
Veet = Vee2 = ground; VEg = -5,2V

Tamb (°C) .
symbol unit remarks
-30 +25 +85
Input current HIGH
Pins 5,6,7,10,11,12 | I|4 max. | 425 265 265 |ns
Pin 9 Il  max. | 890 555 555 | ns
Input current
LOW L min 0,5 0,5 0,3 |LA
Supply current IEg  max. 44 40 44 | mA
E
A.C. CHARACTERISTICS
Vece1= Vee2=2V; VEE=-3,2V
Tamb (°C) .
symbol unit remarks
-30 +25 +85
Rise and fall
propagation tPLH
delay times tPHL
G min. | 1,0 1,0 1,0 | ns }
n— Q, max. | 3.3 29 33 | ns Data to output
min. 1,1 11 1,1 | ns |
E — Qp max. | 3.9 35 3.9 | ns | Enable to output
Rise and fall t .
o X TLH\| min. 11 1,1 1,0 | ns } o 0,
transition time mj max. | 3.7 33 37 | ns between 20% and 80%

For switching times test circuit and waveform see Family Specifications.
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HEX ECL-MST TRANSLATOR

GXB10191

It includes six gates offering individual inputs and outputs and a common enable input, driving all
outputs LOW when in the HIGH state. Each input is connected to Vg via a 50 k§2 pull-down resistor
resulting in high input impedance and eliminating the need of tying unused inputs LOW. Due to open
emitter outputs the GXB10191 features OR capability with high fan-out for driving 50 §2 lines.

16 |
vVeer  Veez
10G3wD'C)_315 16] [15] [1a] [13] [12] [11] [io] [6]
il Vee1Q3 Q4 Q5 Gs Gg G3 E
4 Q
__D_“_” D GXB10191
121G
2405 Q5|13 VcczQo Q1 Qp Gp Gy Go Vee
9le Ol (2] [3] [a] [s] [e] [7] L8]
VEE : 7275719
I8 7275720 Fig. 2 Pinning diagram.

Fig. 1 Circuit diagram.

Veer =Vee2 =0V (ground);

VEg=-52V.

QUICK REFERENCE DATA

Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb -30to+85 ©°C
Average propagation delay tPLH typ. 2,2 ns
Output voltage HIGH state VOH nom. --880 mV
Output voltage LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 180 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10191P: 16-lead DIL; plastic (SOT-382).
GXB10191D: 16-lead DIL; ceramic (SOT-74).
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GXB10191 J L

G —

E—O

}on

7275721

Fig. 3 Logic diagram (one gate).

LOGIC FUNCTION
Qn=Gp.E

D.C. CHARACTERISTICS

FUNCTION TABLE

inputs output
E Gp Qnp
L L L
L H H
H X L

Positive logic

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0
X = state is immaterial

Ve = ground; VEg = 5,2 V.
T (°C)
symbol amb unit remarks
-30 +25 +85
Input current
HIGH
pin 9 Il  max.| 425 265 265 | A
other pins lIH max. | 390 245 245 | uA
Input current
LOW I min. | 0,6 0,5 03 | LA
Supply current lgg  max.| 39 35 39 | mA
. lcc  max. 23 23 23 | mA
A.C. CHARACTERISTICS
Vee = ground; VEg = —=5,2 V.
o
symbol Tamb (°C) unit remarks
-30 +25 +85
Rise and fall
propagation tPLH
delay times —_—
tPHL
min. 1,0 1,0 10| ns
Gn—> Gn max. | 3,6 3.4 3,7 | ns
min. 1,0 1,0 1,0 | ns
E —0n max. | 4,7 45 50| ns
Transition rise and t .
X TLH min. | 1,1 1,1 1,1| ns
fall time — ’ ! ’ % %
ThAL max.| 45 43 47 | ns between 20% and 80%

For switching times test circuit and waveforms see Family Specifications.
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Hex ECL-MST translator

GXB10191

Fig. 4 Transfer characteristics.

T (°cC)
symbol . unit remarks
-30 +25 +85
Output voltage
HIGH VOHA 156 255 327 | mV
VOHB 374 440 548 | mV
threshold HIGH Vore 136 235 207 | mv
Output voltage
LOW
maximum VoLA —-323 —290 —254 | mV
minimum VoLB ~523 —490 454 | mV
threshold VoLe -303 -270 —234 | mV
7255963.2
ViLB ViLa ViHB - VIHA
VoHA
y; 4 VoHB
“VomHc
guaranteed
operating
area “\}
typ
y i VoLc
X, \y
OLA
VoLs
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J L GXB10210

DUAL 3-INPUT/3-OUTPUT OR LINE DRIVER

The GXB10210 is a high speed dual 3-input/3-output OR gate intended to drive up to six transmission
lines simultaneously. This feature makes the device particularly useful in clock distribution applications.
The GXB10210 is a higher speed version of the GXB10110. It is a pin-for-pin replacement for the

device.

16 1 |15
Vect Vecz Vees
5 |G,
%o, ai| 2 VeerVeca Qs Qs Qu Gg G5 Gy
7]6, Q,[3 GXB10210
a1 & Q; G
i Gy, 3 1
& Gs Ql’ E 7276046
11 |G 05\3 . . . .
Qs Fig. 2 Pin designation.
VEE Vers =Veans = Veana = 0V largund):
Veei = Veez = Vecs = 0V (ground);
IB 7248834 VEg=-52V
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —5,2+x10% V
Operating ambient temperature range Tamb —-30to+85 °C
Average propagation delay tPHL typ. 1,5 ns
Output voltage
HIGH state VOoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 160 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10210P: plastic 16-lead dual in-line (SOT-38).
GXB10210D: ceramic 16-lead dual in-line (SOT-74).
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GXB10192

| Vee
VT
G GXB10192
RL RL
Q
Q
Fig. 3 Simplified circuit diagram.
] i A REF. A =16 mA switched current source.
CIRCUIT VT should not exceed +5,56 V .
E \ and Ry and VT should be
> chosen so that V(q does not go
& more negative than —2,5 V.
7286298
VEE
Go Qo Function table
_ 0—Qo output
E P inputs current voltage
Q1 E G|Q Q Qa Q
G o0—aQ1
L L L H H L
7286297 L H H L L H
Fig. 4 Logic function. H X|] L L H H
Basic driver operation. Positive logic HIGH state = 1
VOH = VT LOW state =0
VoL =VT1 —0,016. R_(typ.) H = HIGH state (the more positive
voltage)
L = LOW state (the less positive
voltage)

X = state is immaterial
FAMILY DATA and RATINGS see Family Specifications.
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Dual 3-input/3-output OR line driver

GXB10210

A.C. CHARACTERISTICS
Vee1=Vee2=+20V;V=-32V

T (ec)
symbol amb unit remarks
-35 +256 +85

Propagation delay t .
rise and fall times ————PLH min. 1.0 1.0 1.0 ns

tPHL max.| 2,6 25 2,8 ns
Transition rise t .
and fall times —T—Lﬂ min. 1.0 1.0 10 ns | between 20% and 80%

tTHL max.| 2,6 25 28 ns | J

For switching times test circuit and waveforms see Family Specifications.
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GXB10210

DUAL 3-INPUT/3-OUTPUT OR LINE DRIVER

The GXB10210 is a high speed dual 3-input/3-output OR gate intended to drive up to six transmission
lines simultaneously. This feature makes the device particularly useful in clock distribution applications.
The GXB10210 is a higher speed version of the GXB10110. It is a pin-for-pin replacement for the

device.

6 1 |15
Veer Vecz Vees
5 |6, [13]
& l6, i 2 Vect Vecs Qs Qs Q. Ge
7|65 Q,| 3 6XB10210
Qs 4
— G[‘
1_0__ Gs QL 2 7274046
11 |G Qs5)13 . . . .
.2 P .
N A Fig. 2 Pin designation
Vee [ - o - R .
- Vee1=Vee2=Vee3 =0V (ground);
I 7Z4L8834 VEE = _5’2 V.
Fig. 1 Logic diagram.
QUICK REFERENCE DATA
Supply voltage VEE —5,2+10% V
Operating ambient temperature range Tamb —30to+85 OC
Average propagation delay tPHL typ. 1,5 ns
Output voltage
HIGH state VOH nom. —880 mV
LOW state VoL nom. --1720 mV
Power consumption per package (no load) Pav typ. 160 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10210P: plastic 16-lead dual in-line (SOT-38).
GXB10210D: ceramic 16-lead dual in-line (SOT-74).
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GXB10192

| Vec
VT
G GXB10192
RL||RL
Q
Q
Fig. 3 Simplified circuit diagram.
[] REF. ' A =16 mA switched current source.
W CIRCUIT VT should not exceed + 5,5 V
E \ and R|_and VT should be
> chosen so that Vq does not go
Y more negative than —2,5 V.
7286298
VEE
Go r Qo Function table
_ B =0 output
E P inputs | current | voltage
Q1 E G|Q a|Qd a
G1 o—0
L L|L H H L
7286297 L H H L L H
Fig. 4 Logic function. H X| L L H H
Basic driver operation. Positive logic HIGH state = 1
VOH=VT LOW state =0
VoL =Vt — 0,016. Ry_ (typ.) H = HIGH state (the more positive
voltage)
L = LOW state (the less positive
voltage)

X = state is immaterial
FAMILY DATA and RATINGS see Family Specifications.
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Dual 3-input/3-output OR line driver

GXB10210

A.C. CHARACTERISTICS
Vee1=Vec2=+20V;V=-32V

T oC)
symbol amb ( unit remarks
-35 +25 +85

Propagation delay t .
rise and fall times PLH min. 1.0 1.0 1.0 ns

tPHL max.| 2,6 2,5 2,8 ns
Transition rise t .
and fall times TLH min.| 1.0 1.0 1.0 ns between 20% and 80%

tTHL max.| 2,6 2,5 2,8 ns

For switching times test circuit and waveforms see Family Specifications.
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J L GXB10211

DUAL 3-INPUT/3-OUTPUT NOR LINE DRIVER

The GXB10211 is a high speed dual 3-input/3-output NOR gate intended to drive up to three transmis-
sion lines simultaneously. This feature makes the device particularly useful in clock distribution
applications.

The GXB10211 is a higher speed version of the GXB10111. It is a pin-for-pin replacement for this type.

le 1] |s
Veer VecaVees
o2 Veet Vees Qs Qs
Q)3
5 |Gy o
iGz or] K2
716
N ] Q.12
Qg 13
slo, -
10 fGs Qg | 14
1 16e
RA 510 S
Vee
]8 7248835

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE —5,2+10% V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay tpd typ. 1,5 ns
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package Pav typ. 160 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10211P: plastic 16-lead dual in-line (SOT-38).
GXB10211D: ceramic 16-lead dual in-line (SOT-74).

December 1981



GXB10211 J ‘

10 —0 16
T?W T]R;l—_l T%—’ R7 R8 RN
2 3 A
¢——> other
. gate
TR2 —{TR4 —{ TR6 TRZJ——<
D1

7255958.A

Fig. 3 Circuit diagram.

Q
, Q, —
Gy Q1=Qp=Q3=G1+Go+G3
G, Q3 Q4=Q5=Qs=m
63 Q. Positive logic: HIGH state = 1
Qg LOW state=0
Gy
Gs Qs
Gg Fig. 4 Logic function.

7255950

RATINGS see Family Specifications.
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Dual 3-input/3-output NOR line driver

D.C. CHARACTERISTICS

Vce = ground; VEg = —5,2V

GXB10211

T (oC)
symbol amb unit remarks
-30 +25 +85
Input current
HIGH HH max.| 680 425 425 | uA
LOW L min.| 05 0,5 0,3 |uA
Supply current (d.c.) Igg max. 42 38 42 | mA
A.C. CHARACTERISTICS
Vee1=Vee2=+20V; VEg=-3,2V
T (ocC)
symbol amb unit remarks
-30 +25 +85
Propagation delay PLH min.| 1,0 1,0 1,0 | ns
rise and fall times L max.| 26 25 2.8 | ns
Transition t .
rise and fall times —Iﬂ min. 1,0 1.0 1,0 | ns between 20% and 80%
tTHL max.| 2,6 2,5 28 [ ns

For switching times test circuit and waveforms see Family Specifications.
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GXB10216

HIGH SPEED TRIPLE LINE RECEIVER

The GXB10216 is a high speed, triple differential amplifier designed for use in sensing differential
signals over long lines. The bias supply (Vgg) is made available at pin 11 to make the device useful
as a Schmitt trigger or in other applications where a stable reference voltage is necessary. Active cur-
rent sources provide the GXB10216 with excellent common mode noise rejection. If any amplifier in
a package is not used the input of that amplifier must be connected to Vgp (pin 11) to prevent up-
setting the current source bias network.

|16 |1
Veer  Veez
sl o 8ilz
.i:_olGZ EQZ 13 Gs Ves Gu G3
] (SANQRH [
10JCu Quf? G, Q3 Q4 Vee
lz__(:’éol\o_Q_Slé 7269668.A
13Gg Qg |15
] — Fig. 2 Pin designation.
Ves|11
v Veet =Vee2 =0V (ground);
TZ VEE=52V.

7269667

Fig. 1 Logic diagram.

QUICK REFERENCE DATA

Supply voltage VEE -5,2+10% V
Operating ambient temperature range Tamb —30to +85 °C
Average propagation delay
single-ended input tPLH typ. 1,8 ns
differential input tPLH typ. 1,5 ns
Output voltage i
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 100 mW

FAMILY DATA see Family Specifications.

PACKAGE OUTLINES (see Package Outlines)

GXB10216P : plastic 16-lead dual in-line (SOT-38).
GXB10216D: ceramic 16-lead dual in-line (SOT-74).
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GXB10216

14 15
0 °
10
16 O * +
R1 R3
TR1 TRS
TR2 TR4
TR3
to other
gates
R2 R6 R7
8 O—
(5 O 7269672
13 12

Fig. 3 Circuit diagram (one amplifier).

G Q4

G2 Q;

G, Qs With inputs G, G4 and Gg connected to Vgg (pin 11)
G a. Q1=Gq;Q2=Gq; Q3 =Gg3; 04 = G3; Q5 = Gg; Qg = G5.

o Q Positive logic:
G: I f 0: H = HIGH state (the more positive voltage) = 1

L = LOW state (the less positive voltage) = 0
7269666

Fig. 4 Logic function.

RATINGS see Family Specifications.
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High speed triple line receiver

GXB10216

D.C. CHARACTERISTICS

Vee1 =Veez = 9round; VEg = —5,2 V.

T oC
symbol 30 _':n;g ( )+85 unit remarks
Input currents HH max. 180 115 115 | uA VIHA
lcBo max. 15 10 1,0 | A ViLB

Supply current Igg  max. 27 25 27 | mA
Reference Voo Min. |-1420 1350 —1295 |V

voltage BB max.|—1280 —1230 —1150 |V

A.C. CHARACTERISTICS
Veer1 =Vee2=2V; VEg=-3,2 V.
T oC) .
symbol 30 i;‘sb ( +85 unit remarks

Rise propagation min.| 10 10  10|ns

delay time PLH max.| 26 25 28 |ns
Fall propagation min. 1,0 1,0 1,0 | ns

delay time PHL max.| 26 25  28|ns
Trapsitipn min 10 1,0 1,0 | ns

rise time L max. 2,6 25 28 |ns

.. between 20% and 80%

Transm.on min 1,0 1,0 10 |ns 0 0

fall time THL max. 2,6 2,5 28 |ns

For switching time test circuit and waveforms see Family Specifications.

RELRL
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J L GXB10231

DUAL D-TYPE MASTER-SLAVE FLIP-FLOP

The GXB10231 is a high speed dual master-slave D-type flip-flop. It contains asynchronous set (S) and
reset (R) which override clock (C) and clock enable (Cg) inputs.

Each flip-flop may be clocked separately by using the enable inputs for the clocking function and
holding the common clock in the LOW state. For the two flip-flops to be clocked, the common clock
must be used with the clock enable inputs hold in the LOW state.

The outputs of the GXB10231 change state with the positive transition of the clock. Due to the
master-slave structure of the device a change in the information present at the data (D) input will not

modify the output information at any other time.

Unused inputs need not be tied to Vg since input pull-down resistors are integrated in the circuit.

|16

|1

5|s1 Veer Veez
7{P1 Q]2
= FF
8% a1 s [l [ [ [ [ [7] [l [5]
® Vce1 02 Q2 Rz Sz Cep D2
afR | GXB10231
9lc
12152 2 Q; Q1 Ry S7 Cg1 Dy Vee
D 2] 3] o] [s] [e] 2] L]
10 DZ OZ 15 7275294
Fig. 2 Pin designation.
FF
_ Q
11{Ce2 2114 Vee1=Vee2=0V (ground);
1alR2 VEg=-5.2V.
Vee . .
Fig. 1 Block diagram.
|8 7275292
QUICK REFERENCE DATA
Supply voltage VEE —-5,2+£10% V
Operating ambient temperature range Tamb —30to+85 °C
Clock frequency fc typ. 225 MHz
Output voltage
HIGH state VoH nom. —880 mV
LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 270 mW

PACKAGE OUTLINES (see Package Outlines)

GXB10231P: 16-lead DIL; plastic (SOT-38).
GXB10231D: 16-lead DIL; ceramic (SOT-74).
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GXB10231 J

88Z5LZL

*(doyy-dil} auo) wesbep 1oy € bi4

80
y e
ey ozy 9Ly ciy iy 64 8y . S 14 € 4 1
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AVC 14
T+
oy
045
GZHL 6Ly £1HL
Ty ¥
6lHL \m;: 09
,INN_H = [ 8L f
SHL vyL zyL EV_ 06
doy—dijj
9% £z Sy
4 4
A0 ok
F,anoa Wk ot
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£o
74 ve
iy
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Dual D-type master-slave flip-flop

GXB10231

T 1]

D — — Q

FF

Ce —
=
R__—l 7275293

Fig. 4 Logic function.

C | D |Qpn+1 R1S | Qn+1

L | X Qn L|L Qn

H | L L L H H

H | H H H| L L
H|H *

* Not allowed

Positive logic HIGH state = 1

LOW state=0

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage) -
X = state is immaterial

FAMILY DATA and RATINGS see Family Specifications.

D.C. CHARACTERISTICS
Vet = Veez = ground; VEg = —5,2V

o
symbol Tamb (°C) unit remarks
-30 +25 +85

Input current

HIGH

pins 6, 7, 10, 11 lIH max.| 350 22G 220 {uA

pin 9 IH max.| 460 290 290 |uA

pins 4,5, 12, 13 IH max.| 650 410 410 |upA
Input current

LOW I min. | 0,5 0,5 0,3 |uA
Supply current leg  max.| 72 65 72 |mA

December 1981
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GXB10231

A.C. CHARACTERISTICS
Vee1=Vee2=2V; VEg=-3,2V

T oC)
symbol amb { unit remarks
-30 +25 +85
Rise and fall tPLH
propagation —
delay times PHL
min. 1,5 1,5 16 | ns
c-—a0 max. | 3.4 33 37 |ns
min. 1.1 1,1 1,2 | ns
S R—Q max.| 3,4 3,3 3,7 | ns
Set-up time ts min. 1,5 1,0 1,56 | ns
Hold time th min. | 0,9 0,75 09 [ ns
Clock frequency fc min. | 200 200 200 | MHz
Transition rise t .
and fall times _TLH min. | 0,9 1.0 1.0 | ns between 20% and 80%
tTHL max.| 3,3 31 3,6 | ns

For switching times test circuit measurement of propagation and waveforms see Family Specifications.

input
voltage

pulse
generator

3

i

Veer=Veea=+2V

sl | L
-

]

Cg —

7

i

c— FF

R —

L

0,1 uF

output
— Q ‘?( voltage
v

VEg=-32V

o}
| 50
é N

— 1+
b

0,1 uF

7275290

Fig. 5 Measurement of clock frequency.
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GXB10415
GXB10415A
GXB10415B

1024-BIT, 1-BIT PER WORD RANDOM ACCESS MEMORIES

The GXB10415 devices are 1024-bit random access memories (RAMs) organized in 1024 one-bit
words. They feature complete full address decoding, separate data input, non-inverted data output with
wired-OR capabilities and one active LOW chip select input.

Input pull-down resistors (50 k§2) on the chip select inputs allow these inputs to be left open if unused.
These circuits are intended for use in high-speed scratch pad, control and buffer storage applications.

They are voltage compensated and compatible with all GX family circuits, with maximum access times
of 20, 15 and 10 ns.

[16] [15] [14] [13] [12] [17] [ro] [o]

Voc D CS WE Ag Ag A; Ag

Q Ag Ay Ay, Az Ay Ag Vg

1] [2] [s] [a] Ls] L] 2] [&]

7Z84430.1

Fig. 1 Pin designation. GXB10415L; AL; BL.

Pin abbreviations: cS chip select input WE  write enable input
Ag to Ag address inputs
D data input Ve =0V (ground)
Q data output VEg=-52V

QUICK REFERENCE DATA

Supply voltage VEE —52+5% V
Operating ambient temperature range Tamb Oto +75 OC
Average propagation delay
GXB10415 tPHL typ. 12 ns
10415A tPHL typ. 8 ns
10415B tPHL typ. 6 ns
Supply current IEE typ. 115 mA
Output voltage HIGH state VOH typ. —-880 mV
Output voltage LOW state VoL typ. —1720 mV
Power consumption per package (no load) Pav typ. 600 mw

For FAMILY DATA see Family Specifications.

PACKAGE OUTLINES
GXB10415LD; ALD; BLD; 16-lead DIL; ceramic (SOT-74).
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GXB10415

GXB10415A
GXB10415B
16
Vee
21Ap
e > LINE BUFFERS
41A v
5|Ag | DECODER
A\ 4
6|As
32x32 ARRAY
7| As
9126 Y 4
10147 DECSDER ’ OUTPUT
AMPLIFIER
11{ag | /DRIVER ‘ SENSE Al\z/Sl(PLlFlERS )
12]Ag BIT LINE BUFFERS —_—7\:>o-—
14|Cs_| _ 4 4
les T \g
o
13 [WE o} o
1o
| S—
e o L)
VEE
IS 7279116.1

LOGIC FUNCTION

Wo=D.WE.CS
Wq=D.WE.CS

Fig. 2 Block diagram.

FUNCTION TABLE

inputs output d
s | W | D Q mode
H X X L not selected
L L L L write "'0"”
L L H L write "'1""
L H X D read

Positive logic

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voltage) = 0

X = state is immaterial
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GXB10415
1024-bit, 1 bit per word RAM GXB10415A
GXB10415B

FUNCTIONAL DESCRIPTION

Ag to Ag (10-bit addresses) provide the bit selection; the active LOW chip select input and open
emitter output allow memory expansion by using wired-OR connection. Read and write operations
are controlled by the active LOW write enable (WE). When WE is held in the LOW state and the chip
select input (CS) is LOW the data at D is written into the addressed location. When WE is held in the
HIGH state and CS is LOW, data in the addressed location is read at Q. Q is LOW except when reading
a stored HIGH state.

RATINGS

Limitiné values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.) VEE +0,5t0 -7 V
Input voltage Vi 0,56V to VEE
Output current lo max. 30 mA
Storage temperature Tstg —55to+ 150 °C

D.C. CHARACTERISTICS *

Vce = ground; VEg = —-5,2V £ 5%

Each GX circuit has been designed to meet the d.c. specifications shown in the test table below, after
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed-cir-
cuit board and transverse air flow > 2,5 m/s is maintained.

Outputs are terminated via a 50 2 resistor to —2,0 V. Test values for applied conditions are given in
the table and defined in the figure.

pin Tamb (°C) conditions
symbol under
test 0 25 T 75 pin test value
Inpui current
HIGH i max | 21318 220 220 220 wa | 3310 1 Vipimax
Input current
- 2,13,15 -6 -6 —6 pA [2,13,15 || .
Low L min- g 10 10 10 uA | 14 J ViLmin
typ. - 115 — mAjall | .
Supply current leg max. 8 150 150 150 mA| inputs | ViLmin

* For FAMILY DATA see Family Specifications.
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GXB10415
GXB10415A
GXB10415B

A.C. CHARACTERISTICS
VEE = —5,2 V £ 5%; Tamp = 0 to +75 0C

pin
symbol |under| min. typ. max.| unit| conditions remarks
test
Read mode
Chip select
access time tACS 1 |- 3 5 ns see Fig. 4
recovery time | tRcs 1 |- 3 5 ns
Ad:cre::s ti t 1 B 12 20 ns see Fig. 5 GXB10415
cess time AA - 8 15 | ns g GXB10415A
Write mode - 6 10 ns GXB10415B
Write 1 12 8 - ns GXB10415
pulse duration W 1 1 10 7 - ns GXB10415A
Set-up times 1 8 6 - ns GXB10415B
D — WE tWwsD 1 2 — — ns
A —= WE tWSA 1 1 - - ns
CS—=WE twse 1 2 - - ns GXB10415
Hold times see Fig. 6 tw=12ns
WE—= D tWHD 1 2 _ _ ns GXB10415A
WE—s A tWHA 1 3 - - ns tw=10ns
WE—> CS tWHC 1 2 - - ns GXB1084158
t =
Write w= ens
disable time ws 1 6 2 - ns
recovery time tWR 1 10 2 - ns
Transition input pulse
rise time tTLH 1 0,5 2 - ns || onallin-
fall time tTHL 1 0,5 2 - ns l puts ex-
cept 13
Input
Capacitance Cin 15| — - b5 pF
Output
Capacitance Cout 1T |- - 5 pF
Notes

1. Non-specified input pins should be connected to V||_min or left open.
2. Input and output cables to the oscilloscope are 50 £2 coaxial cables with equal length.

3. Input impedance of the oscilloscope is 50 2.

4. The unmatched wire stub between coaxial cable and pins under test must be less than 6 mm long

for proper tests.

Set-up times are the minimum times before the transition of the write pulse.
Hold times are the minimum times after the transition of the write pulse.
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GXB10415

1024-bit, 1 bit per word RAM GXB10415A
GXB104158
Vee=+2V
+
seurl | Lorur
A
pulse .0
generator )% i
’ Ag — RANDOM y
= o ey [° oy
MEMORY
) WE —] 4
to oscilloscope -
channel ‘A’ )% S —
7
input pulse 0.1 uF
tp=1t=2,0£0,2 ns (20 to 80%) S
ViH=+1,1V; V| =+03V VEE=-32V

Fig. 3 Switching times test circuit.

CS INPUT 50% 150%
<——tRcs——->

80 %

Q OUTPUT
20% ViLA

—| |-—

7284428.2 tTLH tTHL
Fig. 4 Read mode propagation delay from chip select.

A INPUT 50%0

taa

Q OUTPUT

72740411

Fig. 5 Read mode propagation delay from address.
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GXB10415A J L
CHARACTERISTICS (continued)

GXB10415
GXB10415B

"SWwiojanem apow 1M 9 Biy

eeleveze | qM,y —= SM; |-
Vlip
1Nd1NO O
8Hip
B JE— wUT_\Su >>u Wow>>w
aHMm, \‘ /All asmy ———=
xom\ xo?/ 1NdNI 3m
<-VHM,~> ‘I<W>>u|'
e e — — —— — — ——— o —— -
1 \
! \
%08 %08 ) . 1NdNI V¥
\ A
IIIIIIIIII - e e —— ————— — o — o
%08 %08 1NdNI d

gom\ xovl 1NdNI $2
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GXB10422
GXB10422A
GXB10422B

256-WORD BY 4-BIT READ/WRITE RAM

The GXB10422 devices are 256-word by 4-bit fuliy decoded ECL read/write random access memories,
containing voltage and temperature compensation circuits. They may be reconfigured as 512 x 2 or
1024 x 1 organization by utilizing the block select feature. Each block has its own, low active, block
select to enable the output. Write enable, low active, enables the write function in selected blocks.

The outputs require external resistance terminations as they are not connected internally through
resistance to the supply voltage. The input pull-down resistor to Vg is 50 k§2 typical for the block
selects.

[24] [23] [22] [21] [20] [19] [18] [17] [16] [1s] [14] [13]
Vec2 Q4 BSy Q3 BS3 Dy D3 Ag Az Ay Ay A

Vcc1 Q1 BS; Qp BS; Dy Dy WE Ag Ag A7 Ve

DpEjEnEOGEEEBIORnEDRE

7284426A
Fig. 1 Pin designation.
VEg=-5,2V; Vet =Vee2 =0V (ground).

QUICK REFERENCE DATA
Supply voltage VEE —5,2+5% V
Operating ambient temperature range Tamb 0to 75 °C
'Average propagation delay

GXB10422 ' tpLH typ. 10 ns

GXB10422A tpLH typ. 7,5 ns

GXB10422B » LY typ. 6 ns
Output voltage HIGH state VoH nom. —880 mV
Output voltage LOW state VoL nom. —1720 mV
Power consumption per package (no load) Pav typ. 980 mw

For FAMILY DATA see chapter Family Specifications.

PACKAGE OUTLINE
GXB10422D; GXB10422AD; GXB10422BD: 24-lead DIL; ceramic (slim cerdip); SOT-149.
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GXB10422

GXB10422A
GXB10422B
1 24 3 |s |20 |22
VCC1| Vccz' -|BSq |BSy [BS3 |BSy
13{A0
14 A1 X ﬁ v v v v
DECODER
15|A2 o
A 256 x 4
164"3 | DRIVER BITS a4,
17|A4 CELL ARRAY > sA/WA
' BLOCK 0
Q
9|As Y BLOCK 1 N sa/wa 2
A | DECODER |+
10]|A6 I O I P R B
A N
17 | priver [* Qs ly;
BLOCK 2 > SA/WA
Q
BLOCK 3 ™ sa/wa 4]23
4 /'y A A
|VEE D1 D2 D3 D4 WE
|12 6 7 18 19 8 7284427

Fig. 2 Block diagram.

FUNCTION TABLE

inputs outputs
— — mode
BS WE D Q
H X X L diable
L L L L write 0
L L H L write 1
L H X Q read

Positive logic:
H = HIGH state = 1

(the more positive voltage)
L = LOW state =0

(the less positive voltage)

X = state is immaterial

BSq to BSy block select input
WE write enable input VEg=-52V
D1 to Dy data inputs Veer | -qv (ground)
Ag to Ay address inputs Veez |
Qqto Qq data inputs
October 1981



GXB10422

256-word by 4-bit read/write RAM GXB10422A
GXB10422B

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.) VEE +06to—-7 V

Input voltage A 0,5V to VEE

Output current (d.c.) HIGH state la 30 mA

Storage temperature Tstg —-55 tc + 150 °C

D.C. CHARACTERISTICS* V( = ground; Vgg = —5,2 V £ 5%

Each GX circuit has been designed to meet the d.c. specifications shown in the test table below, after
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed cir-
cuit board and transverse air flow > 2,6 m/s is maintained.

Outputs are terminated via a 50 § resistor to —2,0 V. Test values for applied conditions are given in
the table and defined in the figure.

pin Tamb (°C) conditions
symbol under
test 0 25 75 pin test value
Output voltage VOHB 2 —1000 —960 -900 mV
HIGH VoH typ. 2 - —880 - mV | 6 VIHA
VOHA 2 -840 810 -720 mV
Output voltage VOHB -1,870 -1,850 —1,830 V l
LOW VoL typ. 2 - -1,720 - \" 6 ViLB
VOHA —1,665 —1,650 —1,625 V l
Output threshold '
voltage HIGH VOHC 2 —1020 -980 —-920 mV 6 VIHB
Output threshold
voltage LOW | Voi¢ 2, |-1645 -1,630 —1605 V 6 VILA
Input current
HIGH K max. 220 220 220 uA VIiHA
Input current 3,5,20,22| 10 10 10 uA | 68,11
Low liL  min. | other -6 —6 -6 MA 3 ViLB
inputs
typ. - —180 - mA |\every
Supply current | Igg o | 12 210 —210 -210 mA [linput | VILB

* See for FAMILY DATA chapter Family Specifications.
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GXB10422
GXB10422A
GXB10422B

A.C. CHARACTERISTICS
Vee1=Vee2=0V;VEg=-52V+5% R_ =508 to—-2V; Tamb=0to+750C

symbol min. typ. max. unit remarks
Read mode
Block select
access time tABS - 3 5 ns
recovery time tRBS - 3 5 ns
Address
access time tAA - 10 20 ns GXB10422
access time tAA - 7.5 15 ns GXB10422A
access time tAA - 6 10 ns GXB10422B
Write mode
Write
pulse duration tw 12 8 - ns GXB10422
pulse duration tw 10 7 - ns GXB10422A
pulse duration tw 8 5,5 - ns GXB10422B
Set-up times .
A — WE tWSA 2 - - ns
BS VLE twsBS 3 - - ns
D — WE twsD 3 - - ns GXB10422
Hold times tw=12ns
WE — A tWHA 5 - - ns GXB10422A
WE — BS tWHBS 4 - - ns tw=10ns
WE —= D tWHD 4 - - ns GXB10422B
Write tw=8ns
disable time tws — 3 5 ns
recovery time twR - 6 9 ns
Output
rise time tTTLH 0,5 2 - ns
fall time tTHL 0,5 2 - ns
Capacitance
input pin CIN — - 8 pF
output pin Cout - - 8 pF

October 1981



GXB10422
256-word by 4-bit read/write RAM GXB10422A
GXB10422B

BS INPUT 50% 50%

Q OUTPUT

7Z84428.2A

Fig. 3 Read mode propagation delay from block select.

A INPUT 50%o

Vine
Q OUTPUT

ViLa

72740411

Fig. 4 Read mode propagation delay from address.

Notes

1. Non-specified input pins should be connected to V||_min or left open.

2. Input and output cables to the oscilloscope are 50 2 coaxial cables with equal length.

3. Input impedance of the oscilloscope is 50 .

4. The unmatched wire stub between coaxial cable and pins under test must be less than 6 mm long
for proper tests.

October 1981
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GXB10422

GXB10422A

GXB10422B

'SWI0jaAeM apow a1lup G Bi4

VEELEYBZL M, —= SM; |=—
Vi
1ndino0 O
aHIp
SaHM; M, SaSMy ——————»
-~ QHM; ——» /; asmy ———
.x_o\m\ ﬁomIK LNdNI Im
~-VHM,~> < VSM,
S e o e s —— —— -
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DEVICE DATA
HX family (ECL100 000)






100

101

100101 is a triple 5 - Input OR/NOR gate.
Each gate has an OR and a NOR output.

Gy (12) 15
Gy {13) 16
G3 (14) 17
Gy (15) 18
Gs (10) 19

Gg (17) 20
Gy (19) 22
Gg (20) 23
Gg (21) 24
G10 (22)1

Gqq (23) 2
G12(24) 3
Gy3 (1) &
Gya (20 5
Gy 3) 6

(7)
10

6)
9

|

TRIPLE 5 - INPUT OR/NOR GATE

LI Ll

RN

vVcez

veer

VEE

— 13 (10)
H— 14 (1)

F— 12 (9)
— 11 (8)

— 8 (5)
F— 7.(4)

Pin connections for flat pack and in (

(18)

QUICK REFERENCE DATA

Gg Gg G7 VEE Gg Gs

nonnaa

24 23 22 21 20

Gio 7s
G2 17
G2 s .
Gi3]a 15
G115 14
G'5:‘57 9 10 11 @

[ 1Ga
163
162
161
L

&) mam X1

P

Q3 33 vcerVecz @2 Oy

) for SLIM DIP packages.

Average propagation delay

Power consumption per package

tp

P(av)

typ.

typ.

0.8
120

ns

mW

23



PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100101 F (FO 44-24 lead ceramic flat pack)

100101 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

100101

Inputs Outputs

15(12) 16 (13) 17 (14) 18 (15) 19 (16) 13(10) 14 (11)
20(17) 22(19) 23 (20) 24 (21) 1(22) 12(9) 11( 8)
2(23) 3(24) 4( 1) 5( 2 6( 3 8( 5) 7(4)

L L L L L H L

H X X X X L H

X H X X X L H

X X H X X L H

X X X H X L H

X X X X H L H

Positive logic : = HIGH state (more positive voltage )= 1

H
L LOW state (less positive voltage) = O
x = Immaterial state (H or L).

RATINGS (See family specifications)
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100101

D.C. CHARACTERISTICS at V¢ = ground ; Vgg =-4.5V

(for test table and diagram, see family specifications)

T (°c)
Symbol amb Conditions
Oto + 85
Input current LOW L min. 0.5 uA Apply —1.81 * 0.005 V to each

input, one at a time, with all
other inputs open.

Input current HIGH IH max.| 340 HA Apply—0.88 * 0.005 V to each

input, one at a time, with all
other inputs open.

Supply current —Ilgg min.| 18 mA Apply —0.95 * 0.005 V to all
typ. 27 mA inputs.
max.| 38 mA

o .
Tamb (°C) : 25

AV
Voltage compensation OL  max 0.05
AVgg
Av,
OH  max. 0.025
Avgg

A.C CHARACTERISTICS at VCC= ground; Vgg=—4.5 V; load=50 2 to—2 V; ty,= 25°C

Symbol min. typ. | max. Conditions
Propagation Apply a reference signal to
Delay time OR-NOR | tppq (ns) 0.45 0.95 |each input, one at atime,

with all other inputs open.

Rise time tren (ns) 0.5 1.1 | Same conditions.
Fall time tTHL  (ns) 0.5 1.1 |Same conditions.

_ These limits are for flat pack.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 102

QUINTUPLE 2 - INPUT OR-NOR GATE WITH COMMON ENABLE

100102 circuit has five 3-input gates. One input is common to all five gates.

18)
21
V _—
a1y 81 VEE & 5121
H—15(1
15) 18 —]
B o >
G3 —
(16) 19 Qs 18 01)
7 . [
e g > et
G
(20) 23 5 &
L1 @
2124 o { 3:03 12 0
(22) 1 7 (v ;@
(23) 2 —
Gg o
<)
(24) 3 Qs
e s 2
(19) 22 — Qs
G11Vcci1Vee2

b

9 10
6 (7)

Pin connections for flat pack and in (

QUICK REFERENCE DATA

Gg Gs G11 VEE G4 G3

O0annn

24 23 22 21 20 1?s:(§é
171Gy

3 16 M
4 15 ::6;
5 1403
s 10 11 w2 %

quuuu

VeerVee203 03

) for SLIM DIP packages.

Average

Power consumption per package

propagation delay

tp
Plav)

typ.
typ.

0.8
248

ns
mW

27



PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100102 F (FO 44-24 lead ceramic flat pack)

TRUTH TABLE

100102 D (FO 72-24 lead Slim Cerdip)

Inputs Outputs

4 3 22 5 6

2 1 22 8 7
24 23 22 12 11
20 19 22 13 14
18 17 22 16 15
X X H H L
x H X H L
H X X H L
L L L L H

Positive logic :

RATINGS (See family specifications)

28

H
L

X

HIGH state (more positive voltage) = 1

LOW state (less positive voltage) = O

Immaterial state (H or L).

100102



100102

D.C. CHARACTERISTICS at Vo = ground ; Vgg =— 4.5V
(for test table and diagram, see family specifications)

Tamb (°c)
Oto + 85

Symbol Conditions

Input current LOW LT min. 0.5 puA Apply—1.81 * 0.005 V to each
input, one at a time, with all
other inputs open.

Input current HIGH UH max.| 300 HA Apply —0.88 * 0.005 V to each
pin 22 (19) input, one at a time, with all
350 uA other inputs open.

other inputs

Supply current —lgg min. | 38 mA Apply —0.95 =+ 0.005 V to all
typ. 55 mA inputs.
max.| 80 mA

Tamb (°C) : 25

Voltage compensation AVOL max 0.05
Avge
_é_\./ﬂ max. 0.025
Avege

A.C CHARACTERISTICS at Ve = ground; Vgg =—4.5 V; load= 50 € to—2 V; typ= 25°C

Symbol min. typ.| max. Conditions
Propagation tppg (08! 1.0 1.95; Apply a reference signal to
Delay time OR-NOR Pin 22 (19) 0.95| each input one at a time,
0.45 with all other inputs open.
other pins
Rise time trey  (ns) 0.5 1.10| Same conditions.
Fall time trpL (s 0.5 1.10 | Same conditions.

These limits are for flat pack.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 107

QUINTUPLE EXCLUSIVE OR-NOR GATE WITH COMPARE

100107 has five 2-input, 2-output exclusive OR-NOR gates with a compare output.

(7) (6)
10 9

||

(14) 17 —

(15) 18 — G2

(6119 — 3
(172 “:G‘jD*"
(19122 |5

Gg L
(20) 23 -::)D‘
21) 24 — 57
(22) 1 _E)D—"“
(23) 2 ___‘GEP
(24) 3 | 2 )

Gio

Gy Veer Vcczo—'

o 15 (12) G7 Gg Gs VEE G4 G3
16 (13) ﬂ ﬂ ﬂ ﬂ ﬂ ”
Q;
Q; 13 (10) G 124 23 22 21 20 19 :::
=4 om 8 ® G2
03 1 @® e & TS
31 1219 Gio[]3 16 a
= 1
% 7 (4) e i ==L}
i1 EEP) G s a0,
& —
5 (2) @Uds; 5 10 11 2 3%
iii Juaugu

Q4 O VeciVec2Q3 Q3

&£

VEE — 8 (5)

21
(18)

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp

typ. 0.95 ns

Power consumption per package P( AV) typ. 280 mW
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100107
PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100107 F (FO 44-24 lead ceramic flat pack)
100107 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

Inputs Output
17018 196 20 22623 249 1 26 3 8
(14 ® 15) (168017) (19 8 20) (21 @ 22) (23 © 24) (5)
L L L L L L
H X X X X H
X H X X X H
X X H X X H
X X X H X H
X X X X H H
Inputs Outputs
17 (14) 18 (15) 16 (13) 15(12)
19 (16) 20(17) 14 (11) 13 (10)
22 (19) 23 (20) 12( 9) 11( 8)
24 (21) 1(22) 6( 3 7( 4)
2(23) 3(24) 4(1) 5( 2
L L L H
L H H L
H L H L
H H L H

® = exclusive OR

Positive logic : H HIGH state (more positive voltage) = 1
L LOW state (less positive voltage) = 0
x = Immaterial state (H or L)

RATINGS (See family specifications)
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100107
D.C. CHARACTERISTICS at V¢ = ground ; Vgg =—4.5V

(for test table and diagram, see family specifications)

0o
Symbol Tamb( c) Conditions
Oto + 85
Input current LOW he min. 0.5 uA | Apply —1.81 * 0.005 V to each
input, one at a time, with all
other inputs open.
Input current HIGH IH max.| 250 MA Apply —0.88 =+ 0.005 V to the
pin 3, 18, 20, 23,| 250 HA listed inputs, one at a time,
24 (24) (15) (17) with all other inputs open.
(20) (21)

pin1,2,17,19 350 MA Same conditions
22(22) (23)(14)

(16) (19)
Supply current —lgg min. 46 mA | Apply —0.95 * 0.005 V to
' max. 96 mA | all inputs
oe)-
Tamb (°C): 25

Voltage compensation| AVqy max 0.025

AVgg

_é_v_o_'- max. 0.05

AVgg

A.C. CHARACTERISTICS at VCC = ground; Vgg=—4.5 V;load=50 © to—2V; Tamb= 25°C

Symbol min. typ. | max. Conditions

Propagation delay tppa (ns) | 0.55 1.20 | Apply a reference signal to

time pin1,2,17,19, each input, one at a time

22(22) (23) (14) with all other inputs LOW.
(16) (19) ’ Repeat with all other in-
other inputs 0.55 1.55 | puts HIGH.

Propagation delay tppa (ns) | 1.256 2.75 | Same conditions

time to pin 8 (5)

Rise time tTLH (ns) | 0.5 1.2 | Apply a reference signal
to each input, one at a
time, with all other in-
puts open.

Fall time THL (ns) | 0.5 1.2 | Same conditions

These limits are for flat pack.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 112

QUADRUPLE DOUBLE FAN-OUT OR-NOR GATE

100112 has four 2-input OR-NOR gates, with one common input.

Each gate has two OR outputs and two NOR outputs.

10 (7) 9 (6)

Vcez  Veer

G 5(2) O

6(3) O
74 Q
8 (5) Qg
4(1) Q3
3(24) Qg
2(23)Q3
— 1(22) Qq
F— 14 (11) Qs
13 (10) Qg
— 12 (9) Qg
—11(8)

7—15(12?8‘7
— 16 (13) Qg
—————— 17 (14) Q7
|18 (15) Qg

(20) 23 —

#

G2
(21124

G.
(17)20 3

G
(16) 19 4

G
(19) 22 =2

g

(18)

G2 G1GsVEe G3 Ga

N0000n

24 23 22 21 20 19
[o Pl e s[—Jag

Q]2
(oY e K
(o7 s Y
s

62:67 o 10 11 1240

17 [JQ7
o
151867
143

U]

Q7 Q3Veer Voc2 % 95

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ.

Power consumption per package P(AV) typ.

1 ns
1.3 ns (Input 22)
310 mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100112 F (FO 44-24 lead ceramic flat pack)

TRUTH TABLE

100112 D (FO 72-24 lead Slim Cerdip)

100112

Inputs Outputs
19 (16) 22(19) 15(12) 16 (13) 17 (14) 18 (15)
20(17) 22(19) 14 (11) 13 (10) 12( 9) 11( 8)
23 (20) 22(19) 5( 2 6( 3 7( 4) 8( 5)
24 (21) 22(19) 4( 1) 3(24) 2(23) 1(22)
H X L H H
L

Positive logic : H
L

X

RATINGS (See family specifications)
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= HIGH state (more positive voltage) = 1

= LOW state (less positive voltage) = O

= Immaterial state (H or L)



D.C. CHARACTERISTICS at V¢ = ground ; Vgg = —45V

(for test table and diagram, see family specifications).

100112

Tamp (°C)
Symbol oa:‘,b+ ot Conditions
Input current LOW he min. 0.5 pA | Apply —1.81 £ 0.005 V to each
input, one at a time, with all
other inputs open.
Input current HIGH H max. | 450 uA | Apply —0.88 £ 0.005 V to each
pin22 (19) | input, one at a time, with all
550 uA | other inputs open.
other pins
Supply current - lgg min. 51 mA | Apply —0.95 * 0.005 V to all
typ. 71 mA | inputs.
max. | 106 mA
o¢)-
, Tamb (C): 25
Av
OH  max.| 0.025
Voltage compensation A Ve
Av
ot max. 0.05
Avge

A.C. CHARACTERISTICS at V¢ = ground; Vgg = —4.5 V; load= 50 Q to—~2 V ; T, =25°C

Symbol min. typ. | max. Conditions
Propagation delay tpp (ns) | 0.55 1.20 | Apply a reference signal
pin 19,020, 23, 24 to each input, one ata time,
(18) (17) (20) (21) with all other inputs open.
pin 22 (18) 0.85 1.70
Rise time tTLH (ns) | 0.45 1.4 | Same conditions
Fall time tTHL (ns) | 0.45 1.4 | Same conditions

These limits are for flat pack.
Add. 0.2 ns to max. values, for SLIM DIP package propagation delays.
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100 114

QUINTUPLE DIFFERENTIAL LINE RECEIVER

100114 contains five gates with differential inputs and complementary outputs. An internal
reference is available (Vgg), which enables, when connected to a gate input, the other to operate
as a standard 100 K ECL input.

The direct output of a gate goes LOW, and the complementary one goes HIGH, when both
inputs are either open, or at V¢, or have equal voltage applied.

U] ©®)
10 9
Vec2  Veer
" e Gy Q, 5@ Gg Gg VpaVEeE G7 Gg
(24)3
. ) IO00an
G. Q 24 23 22 21 20
2312 3 g 2L ) Ga [ LY s T
(22)1 L~ 8 (5) G3 2
Gg Q — 17640
s S
(21)24_~k54c[3&—11(8) G2 (s [ JQg
(20) 23 & v %i. 12(9) Gy [ a 15 ] Qg
G = )
1720 7 ™ 13 (10) o, s '4:3
16119 ———i- vy e @ e, s 10 11 12 f—%
(15)18—%—02—15(12) U U U U U U
e CTIRECT A Q; QVeeVoer Q3 Q3
Ves
2Bl 22(19)
VEE

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ. 1.40 ns
Power consumption per package P(AV) typ. 390 mW
Operating high input voltage range —19Vto—-06V
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100114 F (FO 44-24 lead ceramic flat pack)
100114 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

100114

Inputs Outputs
18(15) 17(14) 15(12) 16 (13)
20(17) 19 (16) 13(10) 14 (11)
24 (21) 23 (20) 11( 8) 12( 9)
2(23) 1(22) 7( 4) 8( 5)
4( 1) 3(24) 5( 2) 6( 3
H Vgs H L
L Vgg L H
Vgg H L H
Vgg L H L
Vip =0V H L
Vip <-0.150V L H
—0.450V <Vp <0V * *
open open H L
Vee Vee H L
Positive logic : H = HIGH stage (more positive voltage) = 1
L = LOW state (less positive voltage) = 0
* = Indeterminate state
Vg = Internal reference pin 22 (18)
Vip = Complement to direct input voltage difference.

RATINGS (See family specifications)
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100114

D.C. CHARACTERISTICS at Vo = ground ; Vgg = —4.5V
(for test table and diagram, see family specifications)

O,
Symbol Tamb () Conditi
ymbo 0to + 85 onditions
Reference voltage VBB min. —-138 V For igg from 0 to 475.uA
typ. -132 V
max. -1.26 V
Input current HIGH U 65 A | VIN = V|IHA second input to
VBB or open.
Supply current —lgg min. 51 mA | Apply — 0.95 * 0.005 V to all
max. 110 mA | complement inputs and Vgg to
all direct inputs.
Differential input VDI typ. 150 mV
voltage
Common mode voltage Vem ' max. 065 V Permissible common mode vol-
tage with respect to Vgpg.
Op).
Tamb ((C): 25
Voltage compensation Av
OH  ax. 0.035
Avgg
Av
_OL max. 0.07
Avge

A.C. CHARACTERISTICS at Vg =ground; Vgg =—4.5 V; load= 50 Q to—2 V; T, = 25°C

Symbol min. | typ. |max. Conditions
Propagation delay tppg (ns) 0.65 |1.40|2.2 |Asymetric inputs : Apply Vgg to
time one input and a reference signal
to the other inputs. Symetric
inputs Apply complementary
signals to the inputs and measure
delays to both outputs.
Rise time treH (ns) 0.45|0.70(1.5
Fall time trpL (ns) 0.4510.70|1.5

‘These limits are for flat pack.
Add 0.2 ns to max. values, for SLIM DIP package propagation delays.
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100 117

TRIPLE 1 — 2 — 2 INPUT OR — AND, OR — NAND GATE

100117 has three 1 - 2 - 2 input OR/NAND gates with direct and complement outputs.

(7) (6)
10 9
Veez Veet Gg Gg Gs VEE G10 G15
Gy (2 5 —] —
5 qoannn
Gy (3) 6
G2 (24) - ? (2’ 24 23 22 21 20 19
<ma q @ Gg 1 fs 1614
4 4 —
Gg (19) 22 —] Gy ]2 171613
Gg (22) 1 — @& G G
G7(23) 2 — 2l 20 3]s 16 [ G12
Gg (20) 23 —] o AR Gy s 15[ Gy
Gg (21) 24 — 2
5 14 Q.
810:17;20— 6y ‘3:63_
11 (12) 15 — [or Gy e : Qa3
G2 (13) 16 — 31 1300 7 8 9 10 11 12
G13 (14117 — 14 (1) UUUUUU
G4 (15) 18 — Q3 L
G15 (16) 19 — Q; @y VeerVeez 9232
VEE
21
(18)

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ. 0.85 ns
1.40 ns (OR input)
Power consumption per package P( AV) typ. 245 mW
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100117

PACKAGE OUTLINE (See general section}

ORDERING INFORMATION : 100117 F (FO 44-24 lead ceramic flat pack)
100117 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

Inputs Outputs

19 (16) 15(12) 16 (13) 17 (14) 18 (15) 13(10) 14 (11)
20(17) 23 (20) 24 (21) 1(22) 2(23) 12( 9) 11 (8)
22 (19) 3(24) 4(1) 5(2) 6( 3 8( 5) 7( 4)

L X X X X H L

X L L X X H L

X X X L L H L

H H X H X L H

H X H X H L H

H H X X H L H

H X H H X L H

Positive logic : H = HIGH state (More positive voltage) = 1
~ LOW state (Less positive voltage) = 0

= Immaterial state (H or L)

RATINGS (See family specifications)
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100117

D.C. CHARACTERISTICS at Vo = ground ; Vgg = —4.5V
(for test table and diagram see family specifications)

T (°c)
amb L.
Symboli Oto + 85 Conditions
Input current LOW UTH min. 0.5 uA | Apply —1.81 * 0.005 V to each
input, one at a time, with all
other inputs open.

Input current HIGH IH max. Apply — 0.88 * 0.005 V to each
OR inputs 220 uA |input, one at a time, with all
other inputs 350 uA | other inputs open.

Supply current -lgg min. 37 mA | Apply —0.95 * 0.005 V to all

typ. 53 mA | inputs.
max. 79 mA
Tamb (°C): 25

Voltage compensation AVOL max. 0.05
AVee
._AVJ". max. 0.025
AVgg

A.C. CHARACTERISTICS at VCC=ground; Vgg=—4.5 V; load= 50  to—2V; Tamb= 25°C

Symbol min. typ. | max. Conditions
Propagation delay tpoa (ns) Apply a reference signal
OR inputs 1.0 23 |to each input, one at a
other inputs 0.45 0.95 | time, with all other inputs
open. :
Rise time tTLH (ns) | 0.45 1.1 same conditions
Fall time tTHL (ns) | 0.45 1.1 | same conditions

These limits are for flat pack.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100118

2—-4-4-4-5 INPUTOR — AND, OR — NAND GATE

100118 has one 2 - 4 - 4 - 4 - 5 input OR/NAND gate with direct and complement output.

[)
10 9
6, (10)13 | Yee2Veer
Gz (11) 14 — G11 G10 GoVEE Gg G7
Gz (12) 15 —
Gg (13) 16 — nﬂﬂﬂﬂn
G 4)17 —f
GZ::B; :3 — Gy 4,24 23 22 21 20 ‘ge:G
Gy (16) 19 —] 12 ! 6
Gg (17) 20 — G132 171 6Gs
Gg (19) 22 —
G G
G1g (20) 23 — _ 113 16 [ Ga
G11 (21) 24 — —11(8)Q Gis—]a 15[ G3
G12(22) 1 —] 129 Q
S13iz3 2 — : Gigs 14— G2
14 —
Gig (1) 4 —] Gl e, 5 9 10 11 12'3::G1
Gig (20 5 —]
Gy17 (3) 6 — UUUUL‘—U
Gig 4) 7 — G Q
Gi9 Vi Vi Q a
Gig i) 8 —:J>V_EE 18 G1g Vecr Veez
21
(18)
Pin connections for flat pack and in ( ) for SLIM DIP packages.
QUICK REFERENCE DATA
Average propagation delay tp typ. 1.15 ns
Power consumption per package P (AV) typ. 200 mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100118 F (FO 44-24 lead ceramic flat pack)

TRUTH TABLE

100118 D (FO 72-24 lead Slim Cerdip)

100118

Inputs Outputs

13 156 15 16 17 18 19 20 22 23 24 1 2 3 4 5 6 7 8|11 12
(10) (11) (12) (13) (14) (15) (16) (17) (19) (20) (21) (22) (23) (24) (1) (2) (3) (4) (5)|(8) (9)
L L L L L x x X X X x X X X X x x x x|H L

X X X x x L L L L x x x x x x x x x x|H L

X X X X X X X X X L L L L x x x x x x|[|H L

X X X X X X X X X X % X X L L L L x x | H L

X X X X X X X X X X X x x x x x x L L|H L

other configurations

-
I

Positive logic : H

L

X

HIGH state (more positive voltage) = 1
LOW state (less positive voltage) = 0
Immaterial state (H or L).

RATINGS (See family specifications)

48



100118

D.C. CHARACTERISTICS at V¢ = ground ; VEg = —45V
(for test table and diagram see family specifications)

T (°c) .
amb i
Symbol 0to + 85 Conditions
Input current LOW hL min. 0.5 uA | Apply —1.81 £ 0.005 V to each

input, one at a time, with all
other inputs open.

Input current HIGH H max. | 350 uA | Apply —0.88 + 0.005 V to each
input, one at a time, with all
other inputs open.

Supply current —lgg min. 32 mA | Apply — 0.95 * 0.005 V to all
typ. 45 mA | inputs.
max. 65 mA
25°C
Voltage compensation AVOL 0.05
AVEE
AVou 0.025
AVgg

A.C. CHARACTERISTICS at Vg = ground; Vgg =—4.5 V; load= 60 £ to—2 V; T, = 25°C

Symbol min. typ. | max. Conditions
Propagation delay tppa  (ns)
inputs 3,4,5,6, | 0.85 2.0 | Apply a reference signal to
18, 19, 20, 22 each input, one at a time.

(24) (1) (2) (3)
(15) (16) (17) (19)

other inputs 0.85 2.0 | Same conditions
Rise time tTLH (ns) | 0.50 1.2 | Same conditions
Fall time tTHL (ns) | 0.50 1.2 | Same conditions

These limits ar for flat pack.
Add 0.2 ns to max. values, for SLIM DIP package propagation delays.
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100 122

100122 contains 9 buffer gates.

(1) (M(13)
4 1016

L1

6)
9

I

9 GATE BUFFER

Vce2 Vees
(22) 1 L > 71 Go Gg NC Vee G7 Gg
1

(23) 2 G2 D 6 (3) ﬂ_ﬂﬂnﬂﬂ

G3 Qy 24 23 22 21 20 19
24) 3 __D_O__ 5 (2) 18[JGs

3 2

(14)17 G S 15 (12) v

6 © Qa 3 6 [Jveez
(15)18—%—14 “n a 15104
(16) 19 Se {> &3 5 14 Qs
(17) 20 —67—9_.3._.,2 ) 65 8 9 10 11 12° %
(20)23———68—~[>—08—n(81 UDUUUH
(21)24 - = > oy il Qy QgVer Yoz Q8 Q7

VEE
T
|
21 (18)
Pin connections for flat pack and in { ) for SLIM DIP packages.

QUICK REFERENCE DATA
Average propagation delay tp typ. 0.75 ns
Power consumption per package P( AV) typ. 338 mwW

PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100122 F (FO 44 24-lead ceramic flat pack)
100122 D (FO 72 24-lead Slim Cerdip)
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RATINGS (See family specifications)

D.C.CHARACTERISTICS at Vo = ground ;Vegg = —4.5V
(for test table and diagram, see family specifications)

100122

Tamb (°C)
amb .
Symbol 0 to + 85 Conditions

Input current LOW UTR min. 0.5 wA | Apply —1.81 £ 0.005 V to each
input, one at a time, with all other
inputs open.

Input current HIGH ' max.| 350 A | Apply —0.88 + 0.005 V to each
input, one at a time, with all other
inputs open.

Supply current —lgg min. 46 mA | Apply —0.95 * 0.005 V to all

max. 95.5 mA | inputs.
op) -
Tamb { C) : 25

Voltage compensation AVOL max. 0.050

AVEE

Vv
A OH  max. 0.025
Avge

A.C. CHARACTERISTICS at V¢ = ground; Vgg =—4.5 V; load= 50 2 to —2V; Tonp=25°C

Symbol min. typ. | max. Conditions
Propagation delay tppQ (ns) 0.5 1.3 | Apply a reference signal to
time each input one at a time,
with all other inputs open.
Rise time tTLH (ns) 0.5 1.6 | Same conditions
Fall time tTHL (ns) 0.5 1.6 | Same conditions

These limits are for flat pack.

Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 123

HEX BUS DRIVER

100123 contains six bus driver capable of driving terminated lines with terminations as low as
25. Each output has its respective ground connection. The driver itself performs the positive
logic AND of a data input and the OR of two enable inputs.

The output voltage low level is more negative than usual ECL outputs. This allows an emitter-
follwer output transistor to turn off, when the termination supplu V-|- is—20V £10 %.

(7) 6)
10 9

| I

GyVec2  Veer

(15) 18 — a

16)19 — 11 @ Gg Gg Gy VEE Gs G2
G: . Veez

118) 17 A—1—w0m nﬂnnﬂ”

Gz || @2 13 (10) 24 23 22 21 20 19
vee: 124 18 ]Gy
013) 16 —} 4 ™ 2 17163
(1720 _@T Jols 12)
. cc2 3 16 ::G
23) 2 A—t— 1401 04
ciShe : =
G7 ‘__C%z ) 5 14 Vec2

gg;;:!_Gs 9 VCCSZ (2) 67 8 9 10 11 2 %R
1) 24 &1 o] ¢ ® UUUU U U

J: D 3 (24
ved Y Ga Q4 VorzVert Vor2@1 Vee2
19) 22 — % 4 (1)
G, :

Pin connections for flat pack and in { ) for SLIM DIP packages.

QUICK REFERENCE DATA

Supply voltage VEE —45V
Output voltage low state VOL max -2.2V dependent on VT
Power consumption per package P(AV) typ. 730 mW
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PACKAGE OUTL!NE (See general section)

ORDERING INFORMATION : 100123 F (FO 44-24 lead ceramic flat pack)

100123 D (FO 72-24 lead Slim Cerdip)

Inputs Outputs
22 (19) 23 (20) 24 (21) 3 (24)
22 (19) 23 (20) 1 (22) 5 (2
22 (19) 20 (17) 2 (23) 7 (4)
22 (19) 20 (17) 16 (13) 15 (12)
22 (19) 19 (16) 17 (14) 13 (10)
22 (19) 19 (16) 18 (15) 11 (8)

X X L L

L L H L

H X H H

X H H H

Positive logic : H = HIGH state (more positive voltage) = 1
L = LOW state (less positive voltage) =0

x = Immaterial state (H or L)

RATINGS (See family specifications)
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100123

D.C. CHARACTERISTICS at Vg = ground ; Vgg = =45V
(for test table and diagram, see family specifications)

atlg,y = 1TmA

T.mp (°C)
amb iti
Symbol Oto: 85 Conditions
Input current LOW L min. 0.5 uA Apply —1.81 * 0.005 V to each
input, one at a time, with all
other inputs open.

Input current HIGH K max. Apply —0.88 * 0.005 V to each
pin 22 (19) 330 HA | input, one at a time, with all
other inputs 220 rA other inputs open.

Output voltage Vo4 min.| —1025mV

HIGH state Loaded by 25 Q at — 2 V

Vo4 max.| — 880mV

Output voltage VoL max.| — 2200 mV Loaded by 26 Q2 at — 2,3V

LOW state

Supply current —Igg min. 113 mA | Apply —0.95 * 0.005 V to all

max. 235 mA | inputs.
op) -
Tamb (C) :25

Voltage compensation | AVoy 0 ™ 40 vy | Loaded by 25 © (between 4.2 V
Avge and 5.2 V)

%_L. max. 70 mV/V
Avge

Low output voltage AVOLW max.|— 2150 mV

A.C. CHARACTERISTICS at Vo =ground; Vg =—4.5 V; load= 25 & to—2 V; Tamb™ 25°C
Symbol min. typ. | max. Conditions
Propagation delays :
Data to output tppa (ns) | 1.00 4.15 | Apply a reference signal to
’ each data input, one at a

time, pin 22 (19) to
- 1.05 V, others open.

Dual enable tpEQ {ns) | 1.20 4.50 | Apply a reference signai to

to output enable input, one at a time,
and data inputs to —1.05V

Master enable to tpma (ns) | 1.20 4.90 | Apply a reference signal to

outputs enable input, one at a time,
and data inputs to - 1.05 V

Rise time tTLH (ns) | 0.45 1.9

Fall time tTHL (ns) | 0.45 1.9

These limits are for flat pack.

Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 131

Preliminary data sheet

TRIPLE D FLIP-FLOP

100131 has three D-type master-slave flip-flops, with direct and complement output, separate
clock, set and reset. In addition, all three flip-flops have a common clock, set and reset.

(15)  (12) (13)  (14) (20) (21) (22) (23) (24) 3)(2)(17) (1)

18 15 16 17 23 24 1 2 3 652 4
| | mc
K1 CK2 CK3
© 9 —Vees Dl
(M10 —vee2 S1 D4 Ry}~ 52 D2 Ro}— L{s3P3 Rz Veel— 21 (g
MS _ —MR| S. =MR MS Rl
Q,09 o & B q, oY
T 7
(16) 19 —]
(19) 22 >
14 13 112 7 8
(1) (10) 8 © @ (5
Q; Oy Gy Go Q3 a3

D2 S2MR VEg MC MS

000000

24723722 21 20 19
(o0 mun R} 18 b&

R[] 2 17[JRy
s3[s 16 [1CKy
R3[4 15Dy
CK3[s 14b01

Y
03 e, 5 o 10 45 2 FI®

I

Q3 Q3Vecs Voo Q2 T2

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ. 13 ns
Power consumption per package P( AV) typ. 430 mwW
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100131
PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100131 F (FO 44-24 lead ceramic flat pack)
100131 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

Inputs Outputs

15(12)  20(17) 16(13) | 19(16) 18(15) 22(19) 17(14) | 14(11) 13 (10)
24(21) 20017 1(22) | 19(16) 23(19) 22(19) 2(23) | 11(8) 12(9
6(3 200177 5(2 |19(16) 3(24) 22(19) 4( 1) 7(4) 8(H5)

D mc CK; MS s MR R Qn+1  Qp+1

e X X L L H X L H

X X X L L X H L H

X X X H X L L H L

X X X X H L L H L

x x vl L L L L Qn Gn

x / H L L L L Qn an

X X X L L L L Qn Qn

H ya L L L L L H L

L / L L L L L L H

H L vl L L L L H L

L L Va L L L L L H

D : Data Input ; MC : Master Cl_ock ; CKj : Clock ; MS : Master Set ;S : Set ; MR : Master Reset ;
R : Reset ; Q : Direct output ; Q : Complement output ; n : State before transition ; n +1 : State
after transition ;f: LOW to HIGH transition.

Data enters a master, when both clock and master clock are LOW, and transfers to the slave,
when the clock or master clock (or both) go HIGH. If the set (or master set) is HIGH while
the reset (or master reset) is HIGH, the output is undefined.

Positive logic : H = HIGH state (more positive voltage) = 1
L = LOW state (less positive voltage) = 0
x

= Immaterial state (H or L).

RATINGS (See family specifications)
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D.C. CHARACTERISTICS at Vcc=ground ; VEg=—4.5V

(for test table and diagram, see family specifications)

100131

O,
Symbol Tamb (C) Conditions
0to +85
Input current LOW L min. 05 uA | Apply —1.81 * 0.005 V to each
input, one at a time, with ali
other inputs open.
Input current HIGH Uy max.
24 A '
EK 243 Z A | Apply —0.88 % 0.005 V to each
MC. MS. MR 450 LA input, one at a time, with all
,H S 530 BA other inputs open.
Supply current —Ilgg min. 74 mA | Apply —0.95 *+ 0.005 V to all
max. 149 mA | inputs.
o) .
Tamb ("C) :25
Voltage compensation | Vo max. 0.07
AVEE
AVOH max. 0.035
AVgg
A.C. CHARACTERISTICS at V= ground; Vee =—4.5 V; load= 50 £ to--2 V; T . =25°C
wvo [ =) = arnv
Symbol min. typ. | max. Conditions
Propagation delay
time
MC to output tppmea (NS 0.75 1.65 | Apply a reference signal to
D inputs, and a signal to
MC.
CK; to output tpca (ns) 0.7 1.5
MS, MR to output tpmQ (ns) 1.05 2.75 | Apply a reference signal to
MS or MR.
Rin. Sn to output 'PRQ (ng) | 07 15
tpsa
Rise time tTLH (ns) 045 1.3
Fall time tTHL (ns) 045 1.3
Max. Clock frequency |f.... ~ (MHz)|400
Data set-up time tscop (ns) 0.6
Data hold time tHeD (ns) 0.3
Release time (Rp, Sp) tg 1.7 0.7
Release time (MS, MR) | tg 2.0 1.0

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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100 136

Preliminary data sheet

4 — BIT COUNTER — SHIFT REGISTER
100136 operates as a 4-bit up/down counter, or as a 4-bit left/right shift register ; the operating
mode is fixed by three selection inputs Sp,.

These selection inputs also enable parallel loading, synchronous reset or complement of flip-
flop outputs. Do is the serial input for left shifting, D3 for right shifting. A carry output TC

goes low for 15 value in up counting mode, for 0 in down counting mode. In shifting mode, TC
repeats output Q3.

A high signal on MR enables asynchronous master reset.
Two count enables (CEP, CET) allow multi-stage counter cascading.

(7 (23) (24) (16) (15) (14)  (13) (12)
20 2 3 19 18 17 16 15

I I N N N

ck CEP Dg/CET Py Py 2} Py D3

®)9 — vees T p—a (n
(7010 — veea _ _ _ VEE [ 21 (18)
MR Sg Sy S 'Qp Q Qi Qi 02 02 03 Q3
22 23 24 1 5 6 8 7 1112 1413
(19) (20021)(22)  (2) 3) (5) (4} (8) (8) (11)(10)

Sy Sg MR Vgg CK Pg

reTpee AN
% g2 ce? 24 23 2221 20 19
G O3 Sy ) 1 18 1Py
Q; g« Sq CEP[]2 17 [P,
0155 SODOIEE—T[: 3 16 [ P3
vVeer Qs —
s D
Vee2 O VEE TC[Ja 15[ )03
Q; Os ck Qs 140y
aQ; P a 13 [
(2[:9 0 00: o 10 1 12 4%
Q; O Py
% r2 UUT0]
b3 g P3 @7 Q1 veervee2 @2 G2

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay (clock) tp typ. 1.8 ns
Power consumption per package P( AV) typ. 800 mwW

61



100136

PACKAGE OUTLINE (See family specifications)

100136 F (FO 44-24 lead ceramic flat pack)
100136 D (FO 72-24 lead Slim Cerdip)

ORDERING INFORMATION :

TRUTH TABLE

HHHH #%% - %D o1 H

HHHH =%0 - Op 41 1 ()

1111 #% - % pH

1M1 =% - % p1 ©

poH| H [fo| %o| to|% | x | x X X H| H|H]|

wauws | ol 10|% (% | /| x X 1| H|lH]|

‘D H|A[T[T| | S| X X X H| 1 |[H|A"

wenui | 1 (€| % |10|% | /| x X S e T I I O
annoe

ou 130 yum dn wnop | H [ o| %D D (% | x | x H X H| H|T|
3aAnde

ou g30 yum dn wnop | @ | fo| %o to (% | x | x 1 H H|H|T]"

dniunog | @ | tsmd ¢~ 0) | /| x 1 7 HlH||

whiy s | €af€a| fo|%|lo| /| x X X | 7| H ]|
aniloe 10u

130 wum umog wnoy | H |€o|%0| o (% | x | x H X (ST I T I T
aAnloe 10U

d30 wm umog wnop | (D[ fof%o|lto|% | x | x 1 H H|1]1]n

umogiunoy | ()| tsnuw (€~ 0p) | /| x .| | H| 1|11

wsarg | 1 [ €af%a|ta|% | /| x X x |11~

eseguasew | H [ 1|11 ] x| X X X | X | x| x| H

300W oL| 0| %0|'0|% |40 | fa | 139/% | 430 | Zs | 's | Os | uw

62



SELECTION TABLE

100136

So Sy S, Operating modes (synchronous)

L L L Parallel load : Data available on Py, will be loaded with next clock pulse.
L L H Down counter : Each clock pulse decreases the counter value.

L H L Right shift : Each clock pulse shifts D3 to Qg, Qp to Q,_1.

L H H Up counter : Each clock pulse increases the counter value.

H L L Complement mode :contentsof flip-flop can be synchronously inverted.
H L H Reset : Enables a synchronous reset.

H H L Left shift : Each clock pulse shifts Q, to Q4 ¢, Dg to Qq.

H H H Hold mode : No change for Q,,.

The 6/03 output of a 100136 can be connected to the Dg/CET input of another 100136, for

multi stage counting of left shift operation.

Positive logic : H
L

RATINGS (See family specifications)

HIGH state (more positive voltage) = 1
LOW state (less positive voltage) = 0

D.C. CHARACTERISTICS at V¢ = ground ; Vgg=—4.5V.
(for test table and diagram, see family specifications)

Tamp, (°C)
amb i,
Symbol 0to +85 Conditions
Input current LOW L min. 0.5 uA | Apply —1.81 £ 0.005 V to each
input, one at a time, with all
other inputs open.
Input current HIGH hH max.
Pn.Sn 180 MA
CEP 200 uA | Apply —0.88 + 0.005 V to each
MR 240 LA input, one at a time, with all
D3 280 uA | other inputs open.
CK 390 uA
Dg/CET 530 nA
Supplu current —lgg min. 136 mA | Apply — 0.95 * 0.005 V to all
typ. inputs.
max.| 283 mA
o) -
Tamb( C): 25
Voltage compensation AVOI max. 0.070
AVgg
AVoH  max. 0.035
AVee
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100136

A.C. CHARACTERISTICS at Ve = ground; Veg=-4.5V;load=50 Q to-2V; Tamb™ 25°C.

Symbol min. typ. |max.| Conditions
Propagation delay
time
CK to an{n tpca (ns) | 1.15 2.3 »?:pply a reference signal on
n-
CK to TC tpce (ns) | 1.9 3.8
MRt Q,,Q, [tpma (ns) | 16 2.8 | Apply a reference signal to
.| MR.
MR to TC tpme (ns) | 2.2 5.6
D/CETt0 TC  |tppe (ns) | 1.6 2.85
Spto TC tpsc (ns) | 16 4.8
Rise time tTLH (ns) 0.5 1.75
Fall time tTHL (ns) | 0.5 1.75
Set-up time
D3 tg (ns) 0.7
Do 0.7
Dy, 0.95
CET, CEP 0.9
Sh 1.5
Hold time
D3 tH (ns) 0.7
DO 0.7
Dn 1.05
CET, CEP 0.75
Sy 1.5
Release time tR (ns) 1
Max. Clock frequency | fmax. (MHz) 300

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to

typical values of release time, for SLIMDIP package.
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100 141

Preliminary data sheet

8 — BIT SHIFT REGISTER

100141 has eight D-type flip-flops, and two selection inputs Sg , S1 allowing a parallel loading
or left shifting, or right shifting, or hold operation mode.

(24) (23) (22) (21) (16) (15) (14) (13)
3 2 1 24 19 18 17 16

I O I O

Po P1 Py P3 Py P5 Pg Py
14 —pg D7 — 15 (12)
6) 9 —Vvces
(7) 10 —{V¢e2 VEg |— 21 (18)
(19) 22 —{sg :
CK }— 20 (17)
20023 —$1 o3 0o Q; Q3 Q4 Q5 G Q7

N

5 6 7 8 " 12 13 14
(2) (30 (4) (5) @B @ (0) (11)

P3 S1 Sp VEECK Pgq

(00000

Py 24 28 22 21 20 13, ]
P12 177 1Ps
Po (s 6Py
Do 4 15Dy
Qs 140y

13
M6, 5 9 10 11 12 %

guiiy

Q2 Q3Veer Verz Q4 Qs

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay (clock) tp typ. 1.7 ns

Power consumption per package P(AV) typ. 850 mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100141 F (FO 44-24 lead ceramic flat pack)
100141 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

100141

Inputs Outputs
7 6 5 4 3 2 1 0
Mode
S0 51| €K1+ 1|%n41{%n+ 1|+ 1] Ons1 [ a1 |Cnat | Onas
7 6 5 4 3 2 1 0
Registerload| L | L | /| P, | Py | Po | Po | Py | Py | P, P
7 7 6 5 4 3 2 1
Rightshift | L |H| /| Dy | @ | | e | @ | @, | @ Q,
6 5 4 3 2 1 0 0
Leftshift | H | L| /| o | Q, | oy |9, | @ | @ | Q, Dy
7 6 5 4 3 2 1 0
Hold state HlH| x| Q Q, Q, Q, Q, Q, Qn Q,

POSITIVE LOGIC : H

HIGH state (more positive voltage) = 1

L = LOW state (less positive voltage) =0
f = LOW to HIGH transition
x = Immaterial state (H or L) or transition
n last state n + 1 next state after transition

RATINGS (See family specifications)
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D.C. CHARACTERISTICS at V¢ =ground ; Vgg =— 4.5V
(for test table and diagram, see family specifications)

100141

T (°c) .
b
Symbol _ Oa’m ’, 85 Conditions
Input current LOW hjL min. 0.5 A Apply —-1.81 £ 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH iy max. Apply -0.88 * 0.005 V to each
CK 640 uA input , one at a time, with all other
other inputs 220 pA inputs open.
Supply current —lgg min. 120 mA Apply —0.95 *+ 0.005 V to all inputs
max. 238 mA
o)
Tamb (°C):25
Voltage compensa-
tion AVOLmax.| 0.5
VEE
&Qﬂmax. 0.025
Avee

A.C. CHARACTERISTICS at V= ground; Vgg=—4.5 V;10ad=50  to — 2 V; T = 25°C.
Symbol min. [typ.|max. Conditions

Propagation delay tpcq (ns) 1.1 2.2 |Apply a reference signal to Pn,

time CK to outputs Dn, and a signal to CK

Max. shift frequency fmax (MHz)|380

Rise time trey (ns) 0.55 1.65

Fall time tryL (ns) 0.55 1.65

Set up time

Data (Pn, On) '(SCD (ns) 1.0

Select (S)) tgcg  (ns) 2.7

Hold time

Data (Pn, On) tHCD (ns) 0

Select (Sn) tHCS (ns) - 0.9

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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100 142

Preliminary data sheet

4 x4 CONTENT ADRESSABLE MEMORY

100142 is a 4 word x 4 bit content addressable memory (CAM). Each word lication is selected
by one address line. The mask input of a data input blocks data storage. When the mask is high,
the data input word is simultaneously compared with each of the four memory words. If a search
compare results in a match, this output will go low. A high mask input on any bit forces a match

of that bit.

(14) (12)(23) (1) (21) (20)(17)(16)(15)(13)(22)(24)
17 15 2 4 24 2320 1918 16 1 3

HEEEENEEEEE

MioMiiMKaMk3Ag A1 Az Az Do Dy D2 D3

(19) 22 —q Wg

Mo M1 M2 M3 Qo Q1 Q7 Q3

BN

5 6 7 8 14 13 12 11
2) (3) (4) (5) (11) 10) () (8)

Ap A1Ws VEE A2 A3

o nnnann

s % 00
Ao Mg ]2 17 [ Mko
‘% D33 16 ] D1
VEE Mk3 4 15 3 MKk1
Ay Mo s 141 Qo

A 13
Dg M de; 5 6 1011 12 m—

o uguuyy

D1 M2 M3 VcctVee2Q3 @2

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ.

Power consumption per package P(AV) typ. 687

mwW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100142 F (FO 44-24 lead ceramic flat pack)
100142 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

100142

Inputs Flip-flop Outputs
Operations WS A; Dj Mkj Qij Mj Qj
X H. X X NC X L
Write disabled X L X H NC L Qijn-1
H L X X NC L Qjjn-1
Write L L H L H L H
L L L L L L L
H L X X H X H
Read H L X X L X L
Match masked H X X H NC L X
H L H L L H L
Match not H H H L L H L
satisfied H H L L H H L
H L L L H H H
H L H L H L H
. H H H L H L L
Match satisfied H H L L L L L
H L L L L L L
Positive logic : H = HIGH state
L = LOW  state
X = Immaterial state
i : for ith word
j : for jth bit
NC : No change from previous state
Q.1 Previous cell state

RATINGS (See family specifications)

70



100142

D.C. CHARACTERISTICS at V¢ =ground ; Vgg =— 4.5V
(for test table and diagram, see family specifications)

0,
Symbol Tamb (°C) Conditions
Oto + 85

Input current LOW hjL min. 0.5uA Apply —-1.81 + 0.005 V to each

input, one at a time, with all other
) inputs open.

Input current HIGH iy max. 265 uA Apply -0.88 + 0.005 V to each
input , one at a time, with all other
inputs open.

Supply current —lgg min. 114 mA Apply—0.95 * 0.005 V to all inputs

max. 288 mA
op).
Tamb (°C):25
Voltage compensa-
tion AVOH max. 0.025
VEE
Av
OLmax. 0.050
AVeg

A.C. CHARACTERISTICS at Ve = ground; Vgg=—4.5 V;load=50 Q to — 2 V; T, ,= 26°C.

Symbol min.| typ.|max. Conditions

Rise time trLH (ns) 0.5 2
Fall time trHL (ns) 0.5 2
Propagation delays :
- Data in to new data

out tPDD (ns) 2.6 5.7
- Data in to match out | tppp (ns) 3.3
- Address to data out tpap (ns) 2.7
- Mask in to enable

partial match out tppmm (ns) 2.2
- Write to new data out| tpyyp (ns) 3.2 6.5
Set-up time
- Data to write tswp (ns) -1
- Address to write tgwa (ns) 1
- Mask in to inhibit tgym (ns) -1.1

write
Hold time
- Address to write tHwa (ns) 0
- Mask in to inhibit tHwm (ns) 1

write
- Data to write tpwp (ns) 1
- Write pulse width tw  (ns) 3

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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100 145

Preliminary data sheet

16 x 4 READ WHILE WRITE REGISTER FILE

100145 is a 64 bit register file organized as an array of 16 x 4. Separate address inputs for read
(ARp) and write (AW,) are intended for shorter overall cycle time by allowing one address to be
setting up, while the other is being executed. Four output latches, which store data from previous
operation while writing is in progress, also increase operating speed. The write enable input (WE)
selects the read or write mode. In the read mode, the outputs can be foreced low by a high signal
on either of the output enable (OE) One WE input and one OE input can be tied together, to
serve as a chip select (CS). When cs input is high (with low other OE), the circuit is in the read
mode and the dataare latched in the output latches, and become available as soon as 3 goes low.
The master reset signal (MR) clears all cells, forces the outputs low and resets the output katches.

(13} (12) (11)(10) (3) (2) (1)(24)  ©0)(21) (22)(23)
16 15 14 13 6 5 4 3 2324 1 2

I N N O O

Dg D1 D2'D3  AROAR1AR2AR3 AWOAWI AW2AW3

(18) 21 —{Vge OEq1 |— 17 (14)
9 —veer ET_Z — 18 (15)
Wg1 —20017)
(710 —{Vce2 Wego |— 19 (16)
Qo Q Q Q3 MR |— 22 (19)

l t|3 1|1 1|2

(19) @) 5 (@8

Aw1 Awo MR VEE We1 WE2

00000

1
ARt Q2 Aws
24 23 22 21 20 19 —_—
ARro O3 Aw2 Aw2 1 18] OEp
Q 4 AWl Awz ]2 17 =) O€,
a1 gs Awo
Ar3[]s3 w8
Veer Os MR 3 Do
Vee2 17 VEE AR2[]4 153 Dy
Q1 s We1 ApiCs 140
Q2 Qo WE2 A 13
PE2 Apo[s 103
[)3 10 0E2 7 8 9 10 11 12

—

o
&
£C
°

<
8t
<

ﬁ
}c

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ.
Power consumption per package P( AV) typ. 900 mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION :

FUNCTION TABLE

100145 F (FO 44-24 lead ceramic flat pack)

100145 D (FO 72-24 lead Slim Cerdip)

100145

Inputs Outputs
Data WE, WE, OE; OE, MR| [Mode Output Q
16-15-14-13 20 19 17 18 22 latches 7
8
1
12
L L L L L Write hold Data from | (previous)
latches (operation)
H X L L L Read Data are  Read data
latched
H X X H L " " L
H X H X L " " L
X H L L L " " Read data
X H X H L " " L
X H H X L " " L (el )
X X X X H Reset L clears
(all cells)
Positive logic : H = HIGH state
L = LOW state
X = |Immaterial
RATINGS (See family specifications) '
D.C. CHARACTERISTICS at Vo = ground ; Vgg = — 4.5V
(for test table and diagram, see family specifications)
T (°c)
amb Lo
Symbol Oto + 85 Conditions
Input current LOW i min. 0.5 wA | Apply — 1.81 * 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH iy max. | 270 uA | Apply — 0.88 + 0.005 V to each
WE inputs | 270 MA input, one at a time, with all other
other inputs | 220 uA inputs open.
Supply current — lgg min. 119 mA | Apply — 0.95 * 0.005 V to all
max. | 247 mA | .inputs.
opy .
Tamb (°C) : 25
Voltage compen-
sation NoH  max. 0.025
Aee
%10.': max. 0.050
Vee
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100145

A.C. CHARACTERISTICS at VCC= ground; Vgg=—4.5 V;load=50  to — 2V; Tamb= 25°C.

Symbol min. typ. max. Conditions

Acess/Recovery timing

Address access tAA (ns) 2 7.2

Output recovery toR (ns) 1 2.9

Output disable top (ns) 1 2.9
Read timing

Address set-up trsaq (ns)

Output delay tweq (ns) 2 5.9
Output latch timing

Address set-up trsaz (ns) 8.3

Address hold tRHA
Write timing

Address set-up twsa  (ns) 3

Address hold twHA (ns)

Data set-up twsp (ns) 5.5

Data hold twHp (ns)

Write pulse width tw (ns) 5

WE to WE set-up tsw (ns) 0.5

WE to WE hold tyw (ns) | O
Master reset timing

Reset pulse width ™M (ns) | 13.5

WE hold to write tmaw  (ns) | 18.2

Output disable tma (ns) 3.5

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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100145
Access/Recovery times
(WE orWE, = H,OE, = OE, = L)

Read timing

———————————— -\ -
Qn (Data from latches) \ (from array)
. —

Output latch timing

—_——— e ———

\
ARn (old address) (new address) AR, (0old address)

NI

(new address)
\

e e e ————
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100145

Write timing

WE, or WEZSF

WE v tw .
l ——L WE, or WE;
twsD |twho

Master reset timing
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100 150

HEX D LATCH FLIP-FLOP

100150 is composed of six latches with data inputs, complement and data outputs. All latches
have a common reset and enable. The enable is driven by a 2 input negative AND gates.

(14) {15) (16) a7 (22)(19’@)(21)(23)
17 18 19 + 20

Do Dy D2 D3 Dg é7 Dg
VEE }— 21 (18)

o) G

Veecib— 10 ()

o mi g
o
—
D mply
o
—

o mj|4
o

Veeab— 9 (6)

&

o o

44

—1dq
1S

<
5

w —|

15 16 13 14 1112 8
(12) 13) (o) 1 8) (9 @)

Ep E; R VEe D3 D2
Anaaann
= R ==Y
Ds[]>2 17100
[ e 16~ Qo
0.5:4 151 G0
Qs 0 s el
UCe; 5 o 10 11 2D

guaugn

a 03

Vec1Vee232 Q2

Pin connections for flat pack andin ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay (Data) tp typ. 0.9 ns
Power consumption per package P(AV) typ. 450 mwW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100150 F (FO 44-24 lead ceramic flat pack)
100150 D (FO 72-24 lead SLIM CERDIP)

TRUTH TABLE

100150

D E, Ey, R Q Q
17 23 24 22 15 16
18 23 24 22 13 14
19 23 24 22 11 12
20 23 24 22 7 8
1 23 24 22 5 6
2 23 24 22 4 3
H L L L L H
L L L L H L
X X H L No change
X H X L No change
X X X H H L

Positive logic : H = HIGH state
L = LOW state
X = Immaterial state

RATINGS (See family specifications)
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100150

D.C. CHARACTERISTICS at V¢ =ground ; Vgg =— 45V
(for test table and diagram, see family specifications)

T (°c) Conditions
b
Symbol O'to + 85
Input current LOW I min. 0.5uA Apply —1.81 £ 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH Iy max. Apply -0.88 £ 0.005 V to each
Pin 22 450 uA inputs, one at a time, with all other
Pins 23-24 520 pA inputs open.
Pins 1-2-17-18 340 pA
19-20
Supply current —lgg min. 79 mA Apply —0.95 + 0.005 V to all inputs
max. 159 mA
oQ)-
Tamb ('C):25
Voltage compensa-
tion AVOHmax. 0.035
AVgg
Av
OLmax. 0.070
AVgg

A.C. CHARACTERISTICS at VCC = ground; VEE= —4.5V;load=50 Qto—2V; Tamb= 25°C.

Symbol min. | typ.|max. Conditions
Rise time trLH (ns) 0.55 1.5
Fall time truL (ns) 0.55 1.5
Data propagation
delay time tppq (ns) 0.6 1.2
Enable propagation
delay time tpgq (ns) 0.75 1.7
Reset propagation
delay time tprq (ns) 1.15 25
Delay set-up time tggp (ns) 1
Data hold time tHED (ns) 0.5
Release time R (ns) 2.0 | 1.2

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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100 151

HEX D MASTER-SLAVE FLIiP-FLOP

100151 contains six flip-flops with complement and data outputs, a common reset (MR) and a
pair of common clock inputs. Data enter the flip-flop on the low to high transition of one of the
two clock inputs.

14) (15) (16) (7)) (19) (22) (20)(21)(23)
17 18 19 20 2 1 2328 2
Do Dy Dy D3 [RD4Cpa pby D5
VEE — 21 (18)
[ T I T 1 1 v L 10 (7)
LC D LJ C D c D c D (o] D c ce
= L -

R R R R R R vecal— 9 )
0’0‘1; ag m‘lf o] T aof —311’ ag 62‘[? o) G %T
15 16 13 14 1 12 7 8 5 6 3 4
(12) (13) (100 (1) (8) (8 (4 (6 @2 @) (4 ()

Cprp‘ R Vgg D3 D2

00000na

24 23 22 21 20 19
Dy 0 180y

05 2 17300
05 s ’Gb%
Qs s 15100
6;::5 14::0,

13 Q
Ul s, 5 g 10 11 AN

guuuuy

03 03 Ve Vec23202

Pin connections for flat pack and in () for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ.
Power consumption per package Piav) typ. 630 mwW
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100151

PACKAGE OUTLINE (See genera! section)

ORDERING INFORMATION : 100151 F (FO 44-24 lead ceramic flat pack)
100151 D (FO 72-24 lead SLIM CERDIP)

FUNCTION TABLE

Inputs ' Outputs
D (2 CPy, R Q Q
17 23 24 22 15 16
18 23 24 22 13 14
19 23 24 22 11 12
20 23 24 22 7 8
1 23 24 22 5 6
2 23 24 22 4 3
H L ya L L H
L L Vi L H L
H /- L L L H
L / L L H L
X X H L No change
X H X L No change
X X X H H L
X L L L No change

Positive logic : H = HIGH state
L LOW state
X = State is immaterial (may be high, low or switching)
/= LOW to HIGH transition.

It

RATINGS (See family specifications)
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100151

D.C.CHARACTERISTICS at Vo =ground ; Vgg =—4.5V
(for test table and diagram, see family specifications)

O,
Symbol Tamb (°C) Conditions
Oto + 85
Input current LOW lyL min. 0.5 A Apply — 1.81 £ C.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH | max. Apply —0.88 + 0.005 V to each
Pins 1-2-17-18 225 uA input , one at a time, with all other
19-20 inputs open.
Pins 23-24 520 uA
Pin 22 450 uA
Supply current —lgg min. 98 mA Apply -0.95 + 0.005 V to all inputs
max. 198 mA
oe) .
Tamb (°C):25
Voltage compensa- A
tion VOH max. 0.035
AVgg
AV
K/“Q‘Lmax. 0.070
EE

A.C. CHARACTERISTICS at V¢ = ground; Vgg=— 4.5 V;load=50 © to — 2 V; T, = 25°C.

Symbol min. [typ./max. Conditions
Rise time tTLH (ns) 0.55 1.5
Fall time tTHL (ns) 0.55 1.5
Clock propagation
delay time tpcq (ns) 0.95 2.10
Reset propagation
delay time tprq (ns) 1.35 3
Set-up time data
to clock tPCD (ns) 0.6
Hold time data
to clock tycp (ns) 0.3
Release time tR (ns) 1.7 0.7
Toggle frequency fmax (MHz2) [ 400

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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100 155

QUADRUPLE 2 — WAY MULTIPLEXER-LATCH

100155 has four flip-flops with complement and data outputs, a common reset and a common
clock, fed by a 2-input negative AND gate, data inputs from a 2-way multiplexer. Each multi-
plexer has two data inputs selected by two common address inputs (Sg, S1). One address input is

complemented, so the address inputs can be bied together, to form a single select input.

(20) (21)  (12) (13) 14)(15) (22) (23) (M) (25)
23 24 15 16 17 18 1 2 3 4

[ L]

E{ E;  D0s D1aDob D1 Doc D1c Dod Did]

(16) 19 —ASg VEE |— 21 (18)
veez f— 10 (7)
(17) 20 —{s4 Veer — 9 6)

R 0,3 03 Q0 040

LI T 1T ‘fl?

22 13 14 12 1 8 5 6
(19) (10)(11) ©) 8) (5 ) (2) 3)

E E1 R VEES) So

O0anmnn

DO(:: 124 23 22 21 20 ‘?8:D1b
[P m 171 Dgp
Dod 3 16 D1,
D1g[C4 153 Doa
Qs 14a,
O‘”:57 g 9 10 1 2 4%
Q¢ QcVeer Ve & %
Pin connections for flat pack and in ( ) for SLIM DIP packages.
QUICK REFERENCE DATA
Average propagation delay (Data) tp typ. 1 ns
Power consumption per package P(AV) typ. 450 mwW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100155 F (FO 44-24 lead ceramic flat pack)

100155 D (FO 72-24 lead Slim Cerdip)

100155

TRUTH TABLE
Inputs Outputs
a Q
Reset Enable Address Data

22 23 24 20 19 16 15 14 13
18 17 11 12

2 1 7 8

4 3 6 5

H X X X X X x H L

L L L H H H x L H

L L L H H L X H L

L L L L L X H L H

L L L L L X L H L

L L L L H X X H L

L L L H L H X L H

L L L H L X H L H

L L L H L L L H L
L H X X b X X No change
L X H X X X X No change

Positive logic : H = HIGH state
L = LOW state

Immaterial state

RATINGS (See family specifications)
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100155

D.C.CHARACTERISTICS at V¢ =ground ; Vgg =—4.5V
(for test table and diagram, see family specifications)

Voltage compensa-
tion

Ay
Hgsmax.

Ay
max.
VEE

T (°c) Conditions
Symbol o5 85
Input current LOW L min. 0.5uA Apply —-1.81 * 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH I max. Apply - 0.88 + 0.005 V to each
Pins 2-4-6-18 340 WA input., one at a time, with all other
1-3-15-17 inputs open.
Pins 19-20 220 pA
Pins 23-24 350 uA
Pin 22 430 pA
Supply current —lgg min. 66 mA Apply —0.95 + 0.005 V to all inputs
typ. 105 mA
max. 133 mA

0.035

0.070

A.C. CHARACTERISTICS at V¢ = ground; Vgg=— 4.5 V;load=50 €2 to — 2 V; T = 26°C.

Symbol min. | typ.|max. Conditions

Rise time trpy (ns) 0.7 1.65
Fall time trHL (ns) 0.7 1.65
Propagation delays

Data to output tppq (ns) 0.7 1.65

Address to output

Pins 19, 20 tpaq (09 | 15 3.25

Enable to output tpgq (nsf 1 2.2

Reset to output tprq (ns) 1 2.7
Set-up time

Data to enable tgep (ns) 0.6

Address to enable tsga (ns) 2.3
Hold time

Data to enable tyep (ns) 0.3

Address to enable tyea (ns) |—05
Release time tR (ns) 2.0 | 1.2

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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Preliminary data sheet

100 156

MASK — MERGE SELECTOR

100156 merges 4-bit words to form a 4 bit output word. The merge of Ap, into By, or By, into Ay
by one, two, three (per the Agj or Bg;j value) from the left, is allowed by the AM; or BM; enable.
The B, merge overrides the Ap merge, when both are enabled (Ap merges into By, then By, into
Ap). A By address (BSj) greater than or equal to the Ap address forces the outputs to all Bp,.

The merge outputs feed 4 latches with a common enable.

(3) (14)(12)(10) (2) (15)(13)11)(16)(20) (19) (21)
6 17 1513 5 18 16 14 19 23 22 24

EEEEEEREEEE

B3 By By Bp A3 A2 Ay AgBspBsiAsoAst
(18) 21— Vgg Bmi — 3 (24)
BM S
10 — veer 0 1 (22)
AMOf— 2 (23)
6) 9 —{ Vce2 AMib— 4 (1)
Qg Qq Q2 Q3 EfF— 20017
12 1" 8 7
@ ® B (@

Pin names

E Latch enable inputs
Q,, Data outputs

A, Data inputs

Bn Data inputs

BM; B merge enable inputs

As1Bsy AsoVEE E Bgg

O00ann

AM():Z
Bm1 s
Avi
Az s
B3 e, ¢

A merge enable inputs
A, adress input
By, adress input

24 23 22 21 20 19
Bvo 1 LY

1 e I
16 Ay
15 ) B4

1
9 10 11 12

Pin connections for flat pack and in (

QUICK REFERENCE DATA

Uil uguua

Q302 Vcet1Vee2 Qg Qp

380

) for SLIM DIP packages.

Average propagation delay (Data) tp

Power consumption per package P(av)

typ.
typ.

1.2 ns
689 mW
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PACKAGE OUTLINE (See general section)
ORDERING INFORMATION : 100156 F (FO 44-24 lead ceramic flat pack)

TRUTH TABLE

100156 D (FO 7224 lead Slim Cerdip)

100156

Inputs Outputs

3 1 4 2 23 19 24 22|20 12 11 8 7

BM; BMglAM, AMq |BS; BSjy | AS; ASgy| E Qy Qq Q, Qg
X X|H X [x x| X Xx]|L Bg By By, B3| PasB,
H X | X X X X X X | L Bg B4 By B3 | Pass B,
L L{L L X X X X | L Ag Ay Ay Az | PassAj
L L|L H X X L L|L Bg B4 By B3
L L{L H X X L H L Ao By Boy B3 | Merge of
L L|L H X X H L|L Ag Ay By, Bz | A,intoB
L L| L H X X H H | L Ag  Aq Ay By
L H|L L L L X X | L Ag Ay Ay Ag
L H|L L L H X X | L Bop A1 Ay Az | mergeof
L H|L L H H X X | L Bo B4 By Agj
L H L H L L L H L Ag B4 B, B3 | the B,, merge
L H L H L L H L | L Ag Aq Boy B3 | overrides
L H L H L L H H L Ag Aq Ay B3 | the A, merge
L H | L H L H H L|L Bg Aq Ay B3
L H | L H L H H H | L Bp Ay Ay Bj
L H|L H H L H H | L Bo B4 Ay A
L H|L H H H H H | L Bg By By B3
L H | L H H H H L|L Bo B4 By B3 | Address BS
L H|L H |H H L H|L Bop By By Bg | =>address
L H L H H H L L|L Bg B4 By B3 | AS forces the
L H L H H L H L L BO 81 Bz B3 outputs to
L H | L H H L L L|L Bo By By B3
L H|L H L H | L H|L Bo B4 By Bj
L H L H L H L L|L Bg By By Bj
L H [ L H L L L L|L Bo By By B3
X X | X X X X X |H Qy 04 Q; Q3

Positive logic : H = HIGH state
L = LOW state
X =

92

Immaterial state




RATINGS (See family specifications)

D.C. CHARACTERISTICS at Vo = ground ; Vgg = —45V
(for test table and diagram, see family specifications).

100156

Tamb (€C)
Symbol am Conditions
ymho 0 to+ 85
Input current LOW L min. 05 uA |Apply —1.81 + 0.005 V to each
input,one at a time, with all other
inputs open.
Input current HIGH Iy  max.
Pin 20 250 HA Apply -0.88 * 0.005 V to each
Pins 19-22-23-24{ 230 uA input, one at a time, with all other
Pins 1-2-3-4 265 uA inputs open.
Pins 13-18-5-6 | 340 MA
Supply current - lgg min. 80 mA | Apply —0.95 +0.005V to all inputs
max. 200 mA
°py .
Tamb ( C) 125
Voltage compen-
sation DNon  max. 0.035
Avee
AV
ax. 0.070
Negg ™
A.C. CHARACTERISTICS at V¢ = ground; Vgg = — 4.5 V; load=50 Q to — 2 V; T, = 26°C.
Symbol | min. typ. Max. Conditions
Rise time tTLH (ns) | 0.5 2.5
Fall time tTHL (ns) 0.5 2.5
Propagation delay
Merge enable (AMi’ BMj) to
output tpmQ (ns) 1.6 4.1
Address to output tpAQ (ns) 1.6 3.7
Data to output tppQ (ns) 0.7 1.85
Enable (E) to output tpeQ (ns) 1.1 2.65
Set-up time
Data to enable (E) tSED ns) | O
Marge enable (AMj, BMj) to
enable (E) tSEM (ns) | 2.3
Address to enable (E) tsgA {ns) 2.3
Hold time
Data to enable (E) tHED (ns) 2
Merge enable (AMj, BMi) to
enable (E) tHEM (ns) | 0.2
Address to enable (E) tHEA (ns) | 0.3

These limits are for flat pack.
Add 0.2 ns to max. values of propagation delays and to values of set-up, hold times, for SLIM

DIP package.
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100 158

8 BIT SHIFT MATRIX

100158 circuit shifts data bits. The three S inputs give the shift count from zero to seven. The M
input forces a low level on the higher order bits for fill shift, or enables and end around shift.

(12) (13 (14) (150 (21) (22)  (23) (24)
15 16 17 18 24 1 2 3

SN N S S S I

Do Dy D2 D3 Da Ds Dg D7

(18) 21— Vg So F—19(21)
St F—20017)
) 9 — Vcer ! (
Sz b— 23 (20
(7) 10
58— Veez ME—22(019)
Qo Q Q2 Q3 Q4 Qs Q¢ Q7
14 13 12 1 7 6 5 4
1 (10) Q) 8) (4) (3) (2) (1)

Dg S2 M VEEST So

(0000

os ]2 2 22 2 2 19—
Dg L2 1702
b7 s 16Dy
a7 [« 15 J0p
o s 140
e de; 5 g 10 11 2 Y

auuuuy

Q4 Vcc2Vec1Vee293 02

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay (Data) tp typ. 1.9 ns
Power consumption per package P(AV) typ. 540 mwW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100158 F (FO 44-24 |ead ceramic flat pack)
100158 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

100158

Inputs Outputs
22 23 20 19| 4 5 6 7 1 12 12 14
M S; 8§ Sg|Q7 Qg Qg Q4 Q3 Q; Q7 Qg
No shift X L L L |D; Dg Dg Dyg Dg D, Dy Dg
Left shift L L L H|L Dy Dg Dg Dy D3 Dy D4
5 L L H LIL L Dy Dg
L L H H|L L L Dy Dg
L H L L{L L L L Dy Dg
L H L H|L L L L L Dy Dg
L H H L|L L L L L L Dy Dg
L H H L{L L L L L L L Dy
End around carry H L L H Dg Dy Dg Dg Dy Dz Dy Dy
H L H L |Dy Dg Dy Dg Dg Dy D3 Dy
H L H H |D2 Dy Dy Dy Dg Dg Dy Dj3
H H L L (D3 D Dy Dg Dy Dg Dg D4
H H L H |D4 D3 Dy Dy Do Dy Dg Dsg
H H H L [Dg Dy D3 Dy Dy Dy Dy Dg
H H H H |[Dg Dg Dgq D3 Dy Dy Do Dy
¢
Positive logic : H = HIGH state
L = LOW state

blank = Immaterial state

RATINGS (See family specifications)
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100158

D.C. CHARACTERISTICS at V¢ = ground ; Vgg = — 45V
(for test table and diagram, see family specifications)

Tamp (°C)
amb ie
Symbol Oto+ 85 Conditions
Input current LOW e min. 0.5 wuA | Apply — 1.81 £ 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH iy max.

Pins 19-20-22-23 | 220 uA Apply -0.88 * 0.005 V to each
Pins 1-2-3-15- 220 uA input, one at a time, with all other
16-17-18-19 inputs open.

Supply current —lgg min. 84 mA | Apply -0.95 * 0.005 V to all

typ. 120 mA | inputs.

max. 168 mA

Sc) -
Tamb (°C): 25

Voltage compen- AVOH

sation <~ max. 0.025
AV
AVOL max. 0.055
Mvge

A.C. CHARACTERISTICS at V¢ = ground;Vgg = —4.5 V;10ad=50 2 to =2 V; T,r,=25°C

Symbol min. | typ. | max. Conditions
Rise time tTLH (ns) 0.5 2.2
Fall time tTHL (ns) 0.5 2.2
Propagation delays
S0-84-Syto Appy a reference signal to pins
outputs tpsa (ns) 1.9 4.7 |19-20-23.
Data to outputs tppa (ns) 1.1 2.7 | Apply a reference signal to pins
15-16-17-18-2-4-1-3
M to outputs tpmaQ (ns) 2 4.9 | Apply areference signal to pin 22

These limits are for flat packs.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 160

DUAL 9-BIT PARITY GENERATOR /8-BIT COMPARATOR

100160 is a dual 9-bit parity generator. |t generates high parity outputs for an even number of
high inputs on respective 9 bit input groups. The circuit alson compares 8 pairs of inputs and has
a low output (C), if all 8 pairs are equal. The inputs Da, Db have the shorter through-put delay
and can serve for generating parity for 16 or more bits.

(9)(10)(11)(12)(13)(14)(15)(16) (17) (3) (18) (20)(21)(22)(23)(24) (1) (2)
1213 14 15 16 17 18 19 20 6 22 23 24 1 2 3 4 5

Pty
D4 Dag Da1 D42 Da3 Dag Da5 Dag Da7 Db DboDb 1 Db2Db3Dba DbsDos b7

©® 9 —{vcer

(7710 —{ Veeo

Q Q C
[

11 7 8

8 @ 5

Dp2Dp1Dbo VEE Da7 Da6

= Q00000
D702 Dp4
24 23 22 21 20
D, O3 Dp3  Dp3 1 fs[104s
% Q4 Pb2 by ]2 1710t
¢ Qs Dp1
Dps 3 16 [~ Da3
veer Os Do 0.2
veez 07 vge Dbe 4 15 P
Q s Da7 Dp7 s 147 Da9
D, Qe Dag D 13
i b e Da0
ch 0 15 Das 9 10 11 12 ;

b

Da1 O
Daz2 4

% TOUOUT

Vet Vee2Qa Da

Pin connections for flat pack and in () for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ.
Power consumption per package P(AV) typ. 405 mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100160 F (FO 44-24 lead ceramic flat pack)
100160 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

100160

H = HIGH state
L = LOW state
X = Immaterial state

Positive logic :

Inputs Outputs
Data (a) Data (b) Q, | o | ¢
12to 20 1t06, 22, 23,24 11 7 8
Sum of H inputs ODD L
Sum of H inputs EVEN H
Sum of H inputs ODD L
Sum of H inputs EVEN H
13=14and 15 = 16 and 17 = 18 and
19=20and 22 = 23and 24 = 1 and L
4= 5;6and12= X
Any other combination H

RATINGS ( See family specifications)
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100160

D.C. CHARACTERISTICS at Vo = ground ; Vgg= —45V
(for test table and diagram, see family specifications)

T,mp (°C)
Symbeol amb ® ™~ Conditions
Oto+ 85
Input current LOW L min. 05 uA |Apply — 1.81 + 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH i max. Apply —0.88 * 0.005 V to each
Pins 6 -12 340 LA |input, one at a time, with all
all other inputs | 220 uA | other inputs open.
Supply current —lgg min. 57 mA | Apply —0.95 * 0.005 V to all
typ. 90 mA | inputs.
max.| 115 mA
oe) .
Tamb (7C): 256
Voltage compen-
i Av
sation OH  max. 0.025
AVgg
QO_L max. 0.050
AVee

A.C. CHARACTERISTICS at Vg = ground; Vgg =—4.5 V; load= 50 Q to -2V; T,,,=25°C

Symbol min. | typ. | max. Conditions

Propagation delays

Data to parity tppp (ns)

output

Pin6-12 0.6 1.4

Other pins 1.5 3.9

Data to compare

output t, (ns) 1.2 2.9

PDC

Rise time tTLH (ns) 0.4 1.65
Fall time tTHL (ns) 0.4 1.65

These limits are for flat packs.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 163

DUAL 8-BIT MULTIPLEXER

100163 circuit is two 8-way multiplexers fed by 3 common address inputs. The 3-bit address
select one of eight data lines in each multiplexer, wgich is gated to the output. Ground may be

substituted for H on the address input, without changing output limits.

(8) (10)011)(12)(13)(14)(15)(16)(4) (3) (2) (1) (24)(23)(22)(21)
12 13 14 15 16 17 1819 7 6 5 4 3 2 1 24

L]

Da0 Ba1 D2 D33 D4 D35 Dag Da70b0 Db 1 Db 2063 Dba Dbs Die Db 7
(18) 21 —{ Vgg So — 20 (17)
® 9 —{Vvcer S1 F—22(19)
(71 10 —{Vveer S2 —123 (20)
Q, Qp
1 8
8) (5)

Dp7 S2 S1 VEE S0 Da7

000000

24 23 22 21 20 19,
Db(;: 18] Dag

Dps ]2 171 Das
Dpa 3 16 ] Das
Doz 4 15 [] Da3
D2 s 1417 Da2

13
Po1Cq6; g o 10 11 12— Da

guiuty

Dpo Qp Vee1Vec2Qa Dao

Pin connections for flat pack and in { ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay (Data) tp typ. 1.26

Power consumption per package k P(AV) typ. 550

ns

mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100163 F (FO 44-24 lead ceramic flat pack)
100163 D (FO 72-24 lead Slim Cerdip)

FUNCTION TABLE

100163

Inputs Output
Address Data

23 22 20 19 18 17 16 15 14 13 12 11
24 1 2 3 4 5 6 7 8

L L L X X X X X X X L L
L L L X X X X X X X H H
L L H X X X X X X L X L
L L H X X X X X X H X H
L H L X X X X X L X X L
L H L X X X X X H X X H
L H H X X X X L X X X L
L H H X X X X H X X X H
H L L X X X L X X X X L
H L L X X X H X X X X H
H L H X X L X X X X X L
H L H X X H X X X X X H
H H L X L X X X X X X L
H H L X H X X X X X X H
H H H L X X X X X X X L
H H H H X X X X X X X H

Positive logic :

H = HIGH state
L = LOW state
X = Immaterial state

RATINGS ( See family specifications)
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D.C. CHARACTERISTICS at Ve = ground ; VEg = —45V
(for test table and diagram, see family specifications)

100163

T {°c)
Symbol Oat':‘)b+ o5 Conditions

Input current LOW 'IL min. 05 uA Apply —1.81 * 0.005 V to each

input, one at a time, with all other
inputs open.

Input current HIGH I\ max. Apply —0.88 + 0.005 V to each
Pins 20-22-23 265 uA |input, one at a time, with all
all other inputs| 340 MA other inputs open.

Supply current —lgg min. 76 mA |Apply -0.95 £ 0.005 V to all

max.| 153 mA |inputs.
O, .
Tamb | C) : 25

Voltage compen-

sation AVOH max. 0.025
AV
AVC’L max. 0.050
NVege

A.C. CHARACTERISTICS at VCC= ground; VEE =—4.5 V;load=50 2 to—2 V;Tamb= 25° C

Symbol min. | typ. | max. Conditions
Propagation delays
Data to output tppa (ns) 0.8 1.7
Address to output | tpaq (ns) 1.4 26
Rise time tTLH (ns) 0.5 1.7
Fall time tTHL (ns) 0.5 1.7

These limits are for flat packs.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 164

16 INPUT MULTIPLEXER

100164 is a 16 way multiplexer for one bit.
Four adress inputs select one of the 16 input bits which is gated to the output.

(22) (23) (24) (1) (2) (3) (4) (B) (9) (10) (11)(12) (13) (14) (19) (16)
12 3 4 5 6 7 8 1213 14 1516 17 18 19

NN

Do D1 Dy D3 D4 Ds Dg D7 Dg Dg D1oD11 D12 D13D14 D15
Sof—2007n
(18) 21 —{ VEE S 22 (19
— 1
©® 9 —]Vvcer ! !
S2}— 23 (20)
(7110 —{Vce2
a s3}—24 (21)
"
@)

S3 S2 S1VEeEe So Di1s

O000Mfl

bo— 24 22 22 2 ‘?B:ng
D []2 17013
D)3 16 Eou
[>%Y s P 15 D11
D45 14 Do
o5 8 9 10 11 12‘3:“)9

Tl

Dg D7Veet Vec2@ Dg

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp (data) typ. 1.6 ns
Power consumption per package P(AV) typ. 325 mW
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PACKAGE OUTLINE (See general section)

JRDERING INFORMATION :

FTRUTH TABLE

100164 F (FO 44-24 lead ceramic flat pack)
100164 D (FO 72-24 lead Slim Cerdip)

100164

Positive logic :

Inputs Output
S3 S, Sq So Q
24 23 22 20 11
L L L L Do
L L L H D,
L L H L D,y
L L H H D3
L H L L Dy
L H L H Dg
L H H L Dg
L H H H Dy
H L L L Dg
H L L H Dg
H L H L Dio
H L H H D14
H H L L D12
H H L H Di3
H H H L Dis
H H H H Dis
H = HIGH state
L = LOW state

RATINGS ( See family specifications)
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100164

D.C. CHARACTERI!STICS at Vo = ground ; Vgg = —4.5V
(for test table and diagram, see family specifications)

Tamb (°C)
Symbol amb iti
Oto + 85 Conditions
Input current LOW Iy min. 0.5 uA | Apply -1.81 * 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH Wy  max. Apply —0.88 * 0.005 V to each
Pins 20-22 240 BA input, one at a time, with all

Pins 23-24 240 uA | other inputs open.
all other inputs | 280 uA

Supply current — lgg  min. 49 mA | Apply —-0.95 * 0.005 V to all
max. 98 mA | inputs.
oe) .
Tamb (°C): 25

Voltage compen-
sation DNoH  max. 0.025

AVegg

NoL  max. 0.050

MNeg

A.C. CHARACTERISTICS at V¢ = ground; Vgg = —4.5 V;load=50 Q t0—2V; T, p= 25° C

Symbol min. | typ. | max. Conditions

Propagation delays

Address tooutput | tpaq  (ns)

So, S5 pins 23-24 1.1 24

SO, S1 pins 20-22 1.45 3.2

Data to output tppQ (ns) 1 2.15
Rise time tTLH

(ns) 0.65 1.6

Fall time tTHL

These limits are for flat pack.
Add 0.2 ns to max. values for SLIM DIP package propagation delays.
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100 165

UNIVERSAL PRIORITY ENCODER

100165 operates as a dual 4 input decoder, or as a single 8 input decoder, the operating mode is
fixed by the mode control input. The circuit contains eight latch inputs with a common enable
(E), and generates the binary address (Q) of the highest priority input, having a high signal and a
relevant group signal output (GS). A high signal on the output enable output (OE) forces all

outputs low.

The GS output of a higher priority group and the OE input of the next lower priority group can
be tied together to accomodate more inputs.

24) (23) (220 (21 (16) (18) (14 (13
3 2 1 24 19 18 17 16
Do Dy D2 D3 D4 Ds Dg Dy
(18) 21— Vgg M }— 23 (20)
6) 9 —] veer E |—22019)
(7010 — Veez OE |— 20 (17)
Qo Gp 01 Q1 Gsy Q2 87 Q3 3 Gs2
5 7 6 8 1213 15 14 11
(1) 2) 4 @ (5 @) (10)12)01)  (8)
D3 M E VggOE Dy
oy 2 2 2 2 2 ‘?8:05 }
0, ]2 1710
Do s 6107
0 4 s 0;
p=E nEg
6, 5 9 1011 2 4

Pin connections for flat pack and in (

QUICK REFERENCE DATA

guuuoy

Q; Ggyvee1Vee2Gs2Q2

) for SLIM DIP packages.

Average propagation delay
Power consumption per package

P
P(Aav)

typ.
typ.

585 mwW




PACKAGE OUTLINE (See gneral section)

100165

ORDERING INFORMATION : 100165 F (FO 44-24 |ead ceramic flat pack)
100165 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

Inputs Outputs

E OE M Do Dy Dy D3 | Dy Dg D6 D7 [|Qp Q1 Qp Q3 GSq GSy
22 20 23 3 2 1 24 19 18 17 16 4 7 12 15 8 11
L L L H X X X L L H

L L L L H X X H L H

L L L L L H X L H H

L L L L L L H H H H

L L L L L L L L L L

L L L H X X X L L H
L L L L H X X H L H
L L L L L H X L H H
L L L L L L H H H H
L L L L L L L L L L
L L H H X X X X X X X L L L L H H
L L H L H X X X X X X H L L L H H
L L H L L H L H L L H H
L L H L L L H H H L L H H
L L H L L L L H L L H L H H
L L H L L L L L H H L H L H H
L L H L L L L L L H L H H L H H
L L H L L L L L L L H H H H L H H
L L H L L L L L L L L L L L L L L
X H X X X X X X X X L L L L L L
H L L Given by Dg — Dy when E=L

andM = L
H L H Given by Dy — Dy when E=L
andM =H
Positive logic : H = HIGH state
L = LOW state
X = blank = Immaterial

RATINGS (See family specifications)
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D.C. CHARACTERISTICS at VCC = ground ; VEE = —-45V
(for test table and diagram, see family specifications)

100165

T °c
Symbol amb e Conditions
Oto + 85

Input current LOW i min. 05 wA |Apply -1.81 * 0.005 V to each
input, one at a time, with all other
inputs open.

Input current HIGH hy max. 230 uA Apply -0.88 * 0.005 V to each
input, one at a time, with all other
inputs open.

Supply current — lgg min. 77 mA | Apply —0.95 * 0.005 V to all

typ. 130 mA | inputs.
max.| 154 mA
oc) .
Tamb | C): 25
Voltage compen-
sation AVOH max. 0.025
Avge
&9..'-_ max. 0.050
AVeg
A.C. CHARACTERISTICS at VCC= ground; Vgg=—4.5V; load=50 Q to—2V; T p= 258°C
Symbol min. |typ. | max. Conditions
Propagation delays
Datato Q tppa (ns) 1.4 3.9
Data to GS tppg (ns) 1.4 3.9
BE to Q tpoo (ns) 1 3.4
OE to GS tpoG (ns) 1 3.4
MtoQ tpma (ns) 1 3.4
E->Q tpeq (ns) | 16 4.3

Set-up time tSED (ns) 0.6

Hold time tHED (ns) 0.75

Rise time tTLH (ns) 0.5 1.7

Fall time tTHL (ns) 0.5 1.7

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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100 166

9 —BIT

COMPARATOR

100166 is a 9—bit comparator which compares the arithmetic value of two 9—bit words and
indicates whether one word is greater or equal to the other one.

(17)019)016)(22) (15)(21)(14) (22)(13)(23)(12)(24)(11](1) (10) (2) (9) (3)
2022 19 23 18 24 17 1 16 2 15 3 14 4 13 5 12 6

L]

L]

| |

(18) 21 —| Vgg
(6) 9 —{ Vcer

(7) 10— Vee2

L]
AgBg A7B7 Ag Bg Ag Bs AqBg A3B3z A2B2 Ay By

Ao Bo

Pin connections for flat pack and in (

QUICK REFERENCE DATA

Be B7 Bg VEE Ag A7

0000010

85 124 23 22 21 20 19,
Ba ]2 17
B3 []3 16
[:7% smm P 15
81 s 14

13
Bo s, 9 10 11 12

[Ae
[ JAs
A
a3
A
A,

TUUooD

B>A A=BVGc1Vec2A>BAg

) for SLIM DIP packages.

Average propagation delay
Power consumption per package

tp typ.
Piav) typ.

2.2 ns

720 mW




100166

PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100166 F (FO 44-24 |ead ceramic flat pack)
100166 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

Inputs Outputs
2019119 23|18 24| 17 1 |16 2 |15 3 |14 4| 13 5[ 12 6 Mm 7 8
Ag Bg| A7 B7| Ag Bg| As Bg| A4 B4 |A3 B3 |A2 Bo| Ay By|Ag Bg ||A>BB>AA =8B
H L H L H
L H L H H
H L H L H
L H L H H
H L H L H
L H L H H
H L H L H
L H L H H
H L H L H
Ag=Bg L H L H H
A7=By H L H L H
Ag=Bg L H L H H
Ag=Bg } H L H L H
Ag=By L H L H H
A3=B3 * H L H L H
Ap=B2| L H L H H
A1=B1 | H L H L H
A1=By| L H L H H
A1=B1 | Ag=Ag L L L
Positive logic : H = HIGH state
L = LOW state
blank = Immaterial

RATINGS (See family specifications)
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100166

D.C. CHARACTERISTICS at Vo = ground ; Vgg = =45V
(for test table and diagram, see family specifications)

T,mp (°C)
amb P
Symbol Oto + 85 Conditions

Input current LOW i min. 05 uA Apply — 1.81 £ 0.005 V to each
input, one at a time, with all other
inputs open.

Input current HIGH iy max. | 250 uA | Apply —0.88 *+ 0.005 V to each
input, one at a time, with all other
inputs open.

Supply current —lgg min. 119 mA | Apply — 0.95 + 0.005 V to all

typ. 160 mA | inputs.
max. | 238 mA

Tamb (°C): 25
Voltage compen-
sation Ny max. 0,035
AV
AVOL max. 0.070
Nee

A.C. CHARACTERISTICS at Vg =ground; Vgg =- 4.5 V; load=50 Q to -2 V; T, =25°C

Symbol min. | typ. [ max. Conditions
Propagation delays
Data to output tppa (ns) | 1.4 43
Rise time tTLH (ns) 0.45 1.8
Fall time tTHL (ns) 0.45 1.8

These limits are for flat packs.
Add 0.2 ns to max. values, for SLIM DIP package propagation delays.
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100 170

UNIVERSAL DEMUX/DECODER

100170 operates as a dual 1 or 4 decoder, or as a single 1 or 8 decoder ; the operating mode is
fixed by the mode control input (M). The inputs Hy, Hp,, He, determine whether the outputs are
active low or high. In the 1 of 8 mode, the two pairs of active low enables can be tied together
(pin 19 to 20 and 22 to 23), to provide two active low enables.

(12)13) (15)  (24) (2) (16) (20) (17)119)
15 16 18 3 4 19 23 20

L 1] H

AgaA1aA2a AgbAtb E1aE2a ElpE2p

(18) 21 —{ Vge Mb—17014)

Hab—24 21)
© 9 —{vcer Hol— 1 @2
710 —{vee Heb— 2 (23)

Qp Qy @2 Q3 Q4 Q5 Q6 Q7

IIIH

12 14 13 11 7 5
(9) (11)(10) (8) (3) (5) 6) (2)

Ha E22 E2pVeeETb ETa

0nnnn

22 21 20 18
Hp 424 23 18 JAy;
He 2 [ M
Agp 3 [ A
Ao e 151 Aga
;s 14 Q
@WCTe, g g 10 11 20 Q2

guguuy

Q605 Vee1Vec293 Qo

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay (Data : A) tp ' typ. 1.8 ns
Power consumption per package P(AV) typ. 495 mwW
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100170

PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100170 F (FO 44-24 lead ceramic flat pack)
100170 D (FO 72-24 lead Slim Cerdip)
TRUTH TABLE

Dual 1 of 4 mode :M=Ag;=H = LOW

Inputs Outputs
Ha= Hb= HIGH Ha = Hb = LOW
€, E; Ay Apfl @ Q@ Q@ 0 |Q 0 Q Qg
19 23 16 15 12 14 13 1 12 14 13 1
20 20 4 3 6 8 7 5 6 8 7 5
H X X X L L L L H H H H
X H X X L L L L H H H H
L L L L H L L L L H H H
L L L H L H L L H L H H
L L H L L L H L H H L H
L L H H L L L H H H H L
Single 1 of 8 mode :M = HIGH, Ag, = A, = Hp = LOW
Inputs Outputs
He = HIGH He = LOW
Ey  E2 A2aAj3Aga|[Qp Q1 Q2 O3 Q4 Q5 Qg Q7 Qg Q1 Q2 Q3 Q4 Qs Qg Oy
19-20 2023 18 16 15|12 14 13 11 6 8 7 5 12 1413 11 6 8 7 5
H X X X X L L L L L L L HHHH H H H H
X H X X X L L L L L L L L H HH H H H H H
L L L L L H L L L L L L L L HH H H H H H
L L L L H L H L L L L L L H LHUH H H H H
L L L H L L L H L L L L L H HLH H H H H
L L L H H L L L HL L L L HHH L H H H H
L L H L L L L L LH L L L HHHH L H H H
L L H L H L L L L L H L L H HH H H L H H
L L H H L L L L L L L H L H HH H H H L H
L L H H H L L L L L L L HHHHH H H H L
Positive logic : H = HIGH state
L = LOW state

Immaterial state

RATINGS (See family specifications)
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100170

D.C. CHARACTERISTICS at V¢ = ground ; Vgg = —4.5 Y
(for test table and diagram, see family specifications)

O,
Symbol Tamb (°C) Conditions
Oto+ 85
Input current LOW L min. 05 umA |Apply —1.81 £ 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH iy max. Apply — 0.88 + 0.005 V to each
Pins 1-15-16-18| 310 MA input, one at a time, with all other
other inputs 250 MA | inputs open.
Supply current — lgg min. 76 mA | Apply — 0.95 + 0.005 V to all
typ. 110 mA | inputs.
max. | 153 mA
oc).
Tamb (°C): 25
Voltage compen-
sation AVOH max. 0.025
JA\V2r
cc
% max. 0.050
Aveg

A.C. CHARACTERISTICS at Vee=ground; Vgg =-4.5 V; load=50 Q to—-2V; Tamb™= 25°C

Symbol min. | typ. | max. Conditions
Propagation delays
Enable to outputs tpeQ (ns) | 0.7 2.05
Inputs (A) to outputs | tpaq (ns) 1.25 2.5
Inputs (H) to outputs | tpyq (ns) 1.2 2.85
Mode control
to output tpma (ns) 1.5 3.9
Rise time try (ns) | 055 3.2
Fall time tTHL (ns) 0.65 3.2

These limits are for flat packs.
Add 0.2 ns to max. values, for SLIM DIP package propagation delays.
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100 171

TRIPLE BIT 4 WAY MULTIPLEXER

100171 is a triple bit, 4 way multiplexer fed by 2 common address inputs, with complement and

data outputs. A high state on the enable input (E) forces all true outputs low.

(19) (12) (13) (14) (15) (20) (21) (22)(23)(24) (1) (2) (5}
2215 16 17 18 2324 1 2 3 4 5 6

[Pyl

E Dga D13 D2a D32D0bD1bD20300:D1c D2 D3c
18) 21 —{ vge So — 19 (16)
%) 9 —vee
™ 10 —{ Ve sib—2a0n
Q@ Q0 O o @
1{‘ 1IS 1“ 1I2 l 8I
13 o) B @O W G

D1pbDob E VEE S1 So

nnnnnn

%:124 23 22 21 20 1195;:‘)33
D3p ]2 171 D2a
Doc (3 161 D1a
D[4 153 Doa
pc 5 14 Q,
03 s, 10 1 12‘3:6;

£
B ws

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay (Data) tp typ. 0.95
Power consumption per package P(AV) typ. 340

ns
mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100171 F (FO 44-24 lead ceramic flat pack)
100171 D (FO 72-24 lead Slim Cerdip)

TRUTH TABLE

Positive logic : H =

Inputs Outputs

22 20 19 15 16 17 18 13 14
22 20 19 23 24 1 2 12 1
22 20 19 3 4 5 6 8 7
E S9 S Dg Dy Dy D3| Q Q
H X X X X X X H L
L L L L X X X H L
L L L H X X X L H
L L H X L X X H L
L L H b3 H X X L H
L H L X X L X H L
L H L X X H X L H
L H H X X X L H L
L H H X X X H L H

HIGH state

L = LOW state

X =

Immaterial state

RATINGS (See family specifications)
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100171

D.C. CHARACTERISTICS at Ve = ground ; VEg = —45V
(for test table and diagram, see family specifications)

T, . (°C)
Symbol amb Conditions
Oto + 85
Input current LOW i min. 05 wuwA Apply —1.81 * 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH iy max. Apply —0.88 * 0.005 V to each

Pins 19-20-22 | 300 MA input, one at a time, with all other
other inputs 340 KA |inputs open.

Supply current —lgg min. 56 mA |Apply —0.95 + 0.005 V to all
typ. 75 mA |inputs.
max. 114 mA
oq).
Tamb( C): 256
Voltage compen-
sation DNOH  max. 0.035
Avee
MNVoL  max. 0.070
Avege

A.C. CHARACTERISTICS at Vo = ground; Vgg=—-4.5 V; load=50 Q t0 -2 V; T, ., 25°C

Symbol min. | typ. | max. Conditions
Propagation delays )
Enable to outputs tpEQ (ns) 0.9 2.2
Data to outputs tppa (ns) 0.55 1.5
Address to outputs | tpaq (ns) 1.26 2.6
Rise time tTLH (ns) 0.45 1.356
Fall time tTHL (ns) 0.45 1.35

These limits are for flat packs.
Add 0.2 ns to max. values, for SLIM DIP package propagation delays.
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100 180

Preliminary data sheet

FAST 6 BIT ADDER

100180 is a high speed 6 bit adder which performs a full 6 bit addition of 2 operands in 2 ns. The
inputs are : carrying (CN) (active low), operands A (An), operands B (Bn) ; the outputs are :
function (Fn), carry generate (G) (active low), carry propagate (P) (active low).

(13)(12)(15) (14) (17) (16)(21)(20) (23) (22) (1) (24)
1615 18 17 20 1924 23 2 1

NERRANNERRN
A5 Bs Aq B4 Az B3z Az By Ay By Ag By

© 9 —vces CN |—22019)
10 —Jvees

G P Fg Fq F3 Fp Fy Fo

[T

14 13 1211 8 7 6 5
11)010) ©9) (8) (5) 4) (3) (2)

Az By CN Vg A3 B3

nnnnmnn

Y — (24 23 22 21 20 a9 b,
A2 177 8g
Bo (s [ Ag
Ao[]a 15 ] Bg
Fo s 143G
Fil e, & o 10 11 2’ F3°

Uiguuy

F2 F3 VcciVecaFr Fs

Pin connections for flat pack andin ( ) for SLIM DIP packages.

Pin connections for flat pack (SLIM DIP) package.
QUICK REFERENCE DATA

Average propagation delay tp typ. 2 ns
Power consumption per package P(AV) typ. 968 mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100180 F (FO 44-24 lead ceramic flat pack)
100180 D (FO 72-24 lead Slim Cerdip)

Fo=Po ® Cy

F1=P1 @ (Gg+Pg Cy)

Fo=P5® (G+Py Gy+Pq Py Cy)

F3=P3® (Gy+Py Gy+P Py G+ Py Pq Py Cy)

F4=P4® (Gg+P3 G+t P3Py G+ P3Py Py G+ Py PyPy Py Cy)

Fg=P5® (Gy+Py Gg+Py P3 Go+Py P3Py G +Py P3Py Py G+ Py P3Py Py Py Cy)

(i =0,1,23,4,5)

RATINGS (See family specifications)
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100180

D.C. CHARACTERISTICS at Ve = ground ; Vgg = —4.5V
(for test table and diagram, see family specifications)

Tamb (°C)
Symbo! am Conditions
ym Oto+ 85

Input current LOW i min. 05 upA |Apply —1.81 * 0.005 V to each
input, one at a time, with all other
inputs open.

Input current HIGH iy max.| 220 A | Apply — 0.88 *+ 0.005 V to each
input, one at a time, with all other
inputs open.

Supply current —lgg typ. 215 mA |Apply — 0.95 * 0.005 V to all
inputs.

Tamb (°C): 25

Voltage compen-

sation %ﬂ max. 0.025
AVegg
éVO_L max. 0.050
Avge
A.C. CHARACTERISTICS at Voo =ground; Vgg =—4.5 V; load=50 Q t0-2V; T, = 25°C
Symbol min.| typ. | max. Conditions
Rise time tTLH (ns) 1.1
Fall time tTHL (ns)
Propagation delays
Operands to F
outputs tpoOF (ns) 2
Operands to carry tpop (ns) 1.9
propagate (P)
Operands to carry | tpog (ns) 1.9
generate (G)
Carry in (CN) to Fp, tpcF (ns) 2
outputs

These limits are for flat packs.
Add 0.2 ns to max. values, for SLIM DIP package propagation delays.
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100 181

Preliminary data sheet

4—-BIT BINARY/BCD ALU

100181 is a 4—bit Binary/BCD Arithmetic Logic Unit which performs eight logic operations and
eigh arithmetic operations on two 4—bit words. Arithmetic and logic operations are selected by a
4—bit select input (Sg, S3). The circuit performs BCD addition and substraction, in supplement
of binary arithmetic.

It contains four output latches, in order to increase operating speed. The latches are transparent,
when the enable input (E) is open. The internal look ahead carry minimizes delay to the F out-
puts and to the ripple carry output (Cpy4 4)- Group carry look ahEd propagate (P) and generate
(G) outputs are also provided with independance from carry in (Cq). P output goes low when a
plus operation produces fifteen (or nine in BCD), or when a minus operation produces zero. G
output goes low when the sum of word A and word B is greater than fifteen (or nine in BCD),
or when their difference is greater than zero in a minus mode.

(12) (1) (26) (23)(22)(12) (13) (14 X15)
144 3 2 11516 1718

| [ L] ]]]

CNAg Ay A2 A3 Bg By B2 B3
(18) 21 — Vgg El— 2209
19 (16)
) 9 —veer : [ 2 (17
(110 —veea S2 }— 23 (20
Fo F1 F2 F3 Cn+4 P G S3b— 4 (21)

BERER

5 6 7 8 1 12 13
2) (3) (4) (5) @) © (0)

S3 Sz E VEE ST Sp

000000

124 23 22 21 20 19

18[]83
2 17182
3 16181
a 15[ 8Bo
5 14[—CN
67 8 9 10 11 1:‘3:16

oy

F2 F3Voci Voc2Cnag P

Pin connections for flat pack and in ( ) for SLIM DIP packages.

QUICK REFERENCE DATA

Average propagation delay tp typ.
Power consumption per package P(av) typ. 950 mW
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PACKAGE OUTLINE (See general section)

ORDERING INFORMATION : 100181 F (FO 44-24 lead ceramic flat pack)
100181 D (FO 72-24 lead Slim Cerdip)

100181

LOGIC TABLE
Functions

S3 Sz 89 g Co=H Co =
L L L L |A plus B (BCD) A plus B plus 1 (BCD)
L L L H|A minus B (BCD) A  minus B plus 1 (BCD)
L L H L |B minu A (BCD) B minus A plus 1 (BCD)
L L HH O minus B (BCD) O minus B plus 1 (BCD)
L H L L |A plus B (Binary) A plus B plus 1 (Binary)
L H L H A minus B (Binary) A  minus B plus 1 (Binary)
L H H L |B minus A (Binary) B minus A plus 1 (Binary)
L H H H O minus B (Binary) O minus B plus 1 (Binary)
H L L L |F,= AB, + A,B,
H L L H|F = AB + 4A’B,
H L H L |F, = A=8B,
H L HH I F = A “  SAME LOGIC
H H L L |F = B,
H H L H|F = B,
H H H L |F = A,.B,
H H HH|F, = LOW
Positive iogic : L = LOW state

H = HIGH state.

When Co is low, BCD substractions are performed in ten’s complement, or binary substractions
are performed in one’s complement.

RATINGS (See family specifications)
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100181

D.C CHARACTERISTICS at V¢ = ground ; Vgg = — 45V.
(for test table and diagram, see family specifications)

0,
Symbol Tamb (°C) Conditi
ti
y mbol 010 +85 onditions
Input current LOW - e  min. 0.5 puA Apply — 1.81 * 0.005 V to each
input, one at a time, with all other
inputs open.
Input current HIGH hy max. Apply — 0.88 + 0.005 V to each
Pins 19-20 inputs, one at a time, with all other
22-23-24 350 MA inputs open.
other inputs 250 LA
Supply current —lgg min. 135 mA Apply — 0.95 +0.005 V to all inputs.

max. | 270 mA

oe).
Tamb (°C): 25

Voltage compen-

sation Nop  ax. 0.025
AVEE
DNoL  nax. 0.050
AVEE
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100181

A.C. CHARACTERISTICS at Vo =ground; Vgg=—4.5 V; load=50 £ to -2 V; Ty ,p= 25°C

Symbol min. typ. max. conditions
Rise time tTLH (ns) | 0.5 3.5
Fall time tTHL (ns) | 0.5 3.5
- Propagation delays
Operands (An, Bn) to (Fn) output | toop (ns) 2.1 7.9
Operands (A, B)) to (C_N.,_—4)
carry out tpoc (ns) 24 7.6
Operands (A, Bn) to (F) carry out | tpop (ns) 1.4 6.3
Operands (A, B) to (G) carry
generate tpoG (ns) 1.4 6.3
Carry in (C) to (F,,) output tpcF (ns) 1.6 5
Carry in (C) to (Cyy ) carry out | tpec (ns) | 1.3 2.6
Enable (E) to (F,,) output tpgg  (ns) | 13 3.2
Select (S,)) to (F,) output tpSE (ns) 1.6 8.3
Select (S,) to (P) carry propagate tpgp (ns) 2 5.9
Select (S) to (G) carry generate tpsG (ns) 2 5.9
Select (S)) to (Cy4 4) carry out tpsc (ns) | 3 8.4
- Set-up time
Operands (A, B,,) to (E) enable tsEQ (ns) | 5.4
Select (S;)) to (E) enable tSeS (ns) | 8.4
Carry in (C—N) to (E) enable tsgc (ns) 2.7
- Hold time
Operands (A, B)) to (E) enable tHEO (ns) [—1
Select (S) to (E) enable tHEg (ns) [—1.3
l Carry in (Cy) to (E) enable tHEC (ns) |—0.5

These limits are for flat pack.
Add. 0.2 ns to max. values of propagation delays, to min. values of set-up and hold times, to
typical values of release time, for SLIMDIP package.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples HXA100255

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

ECL100 000 TO TTL INTERFACE

The HXA100255 isa quint bidirectional ECL100 000 to TTL translator. The ECL inputs are compatible
with the temperature and voltage compensated ECL100 000 series. A mode control input selects the
translation and the CE input enables the translation. M and CE are ECL inputs.

Veea [1] U [16] Veer
1109 2| 15]1/05
1/04 E E 1/0g
1/0, E E 1/0
11035 | 12] 1/0g
I/O4E E 1/0g
ce[7 [10] m

Vee E [ 9] Vees

7286328

Fig. 1 Pin designation.

Veet =Veez =0V (ground); 1/0q to 1/04 are ECL inputs/outputs |/Og to 1/Og are TTL compatible
input/outputs. VEg = —4,5 V.

QUICK REFERENCE DATA

Supply voltage VEE —45+t5% V

Operating ambient temperature range Tamb —-30to +85 °C

Average propagation delay ECL tTLH/ATHL > 0,75 ns
TTL ) tTLHATHL > 1,0 ns

FAMILY DATA see Family Specifications.

PACKAGE OUTLINE (see section package outlines)
HXA100255D: 16-lead DIL, ceramic (SOT-74).
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HXA100255 l
|1 10 16
Vee? M Veer
2|1/0g
15
1/0g
3| 1/04

I/OG

4|1t/0

104

T A T AT

Fig. 2 Logic diagram.

12
1/0g
6 I/O4
1
1/0g
Vees CE VEE
I 9 7 |8 7286327
ECL M TTL
1/0
n E
110
o n
— .
CE 7286324

Fig. 3 Logic function.

H = HIGH state = 1

(the more positive voltage)

L = LOW state=0

(the more negative voltage)
X = state is immaterial
*  ECL output in off state; Vo=VT
Z = High impedance TTL output.

Truth table
CE M ECL TTLy
input output
L X L z*
H H H L
H H L H
CE M TTL ECL
input output
H L H L
H L L H
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ECL100000 to TTL interface

HXA100255

VEVELUNVIEINT OANITLE WALA

RATINGS see Family Specifications.

D.C. CHARACTERISTICS

Vcet1 =Vee2 =0V (ground); VEg = —4,5 V; Vo3 =5V
ECL outputload = R| =25 Qt0 —2 V; Tymp =0 to + 85 OC.

symbol | min. typ. max. |unit | remarks
Input current
HIGH .
pins 7, 10 lH - — 350 | uA [ Apply —0,88 V to each ECL
pins2,3,4,5,6 IH — - 350 | A |f input one ata time
pins 11,12,13,14,15 | 1y - - 40 HA Apply 2,4 V toeach TTL
input; one at a time;
0,88 V to pin 7
pins 11, 12,13, 14, 15 IiH — — 1 nA Apply 5,5V to each TTL
input one at a time;
0,88 V to pin 7
Input current
LOW )
pins 7, 10 TR 0,5 HA Apply —1,81 V to each
input; one at a time
pins 11,12, 13, 14, 15 L -1,6 — — mA | Apply0,4Vtoeach TTL
input; one at a time;
—-0,88 V to pin7
Supply current
pins 11, 12, 13, 14, 15,
and 9 I3 29 — 44 mA Apply —0,88 V to ECL
inputs, M and CE*
pins 11,12, 13, 14, 15,
and 9 lEE 24 - 36 mA | Apply —1,81 V to ECL
inputs; —0,88 V to pins *
7 and 10; Tamp = 25 °C
pins2,3,4,5,6 and 8 IEE 100 - 135 | mA | for all modes
Output voltage
pins 11, 12,13, 14, 15
HIGH VoH 2,4 - - \% lo=—2mA;Vce3=4,75V
Low VoL - 0,4 \ 10=20mA;Vce3=475V

* TTL inputs open.

December 1981
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HXA100255

A.C. CHARACTERISTICS
Veet =Vee2 =0V (ground); VEg = —4,5 V; Vo3 =5 V; ECL output load =25 Q to —2 V.

symbol | min. typ. max. | unit | remarks *
Transition times
ECL outputs t
H
rise and fall TLH 0,75 - - ns see Fig. 5
TTHL
TTL outputs t
rise and fall TLH 1,0 - - ns see Fig. 4
TTHL
Propagation delay times tPLH
ECL — TTL ——— - — 7 ns see Fig. 4
tPHL
tp
TTL — ECL —LH — - 8 ns see Fig. b
tPHL
t
CE —=ECL PLH - 8 ns
tPHL

* Unused ECL outputs connected to —2 V via R|_= 25 Q.
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ECL100 000 to TTL interface HXA100255

fm————————— - 0,9V
7 80%
lecL 50%
20% £
—_— -1,7V
tpLH
tPHL
OT1TL
'TLH
. 7286325

tTHL

Fig. 4 Waveforms interface ECL to TTL.

7286326

Fig. 5 Waveforms interface TTL to ECL.
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HXA100415
HXA100415A
HXA100415B

1024 x 1-BIT RANDOM ACCESS MEMORIES

The HXA100415 circuits are fully decoded read/write ECL random access memories; organized in
1024-words by 1-bit with a maximum access time of 20, 15 and 10 ns respectively.

[6] [15] [1a] [13] [12] [11] [r0] [o]
V¢ D CS WE Ag Ag A; Ag
)

Q Ag Ay A, Az Ag Ag Vg

D] L2f [s] L4l [s] L] 2] L&l

7284430.1

Fig. 1 Pin designation for HXA100415; A and B.

VEg=-4,5V;Vcc =0V (ground).

QUICK REFERENCE DATA

Supply voltage VEE
Operating ambient temperature range Tamb
Average propagation delay

HXA100415 tPLH

HXA100415A tPLH

HXA100415B tPLH
Output voltage, HIGH state VOH
Output voltage, LOW state VoL
Power consumption per package (no load) P(av)

typ.
typ.
typ.
typ.
typ.
typ.

—45+5% V
Oto+85 °C

12 ns
8 ns
6 ns

—0,955 VvV
-1,715 Vv
520 mwW

For FAMILY DATA see Family Specifications.

PACKAGE OUTLINE
HXA100415; A and B 16-lead DIL, ceramic (SOT-74C).
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HXA100415

HXA100415A
HXA100415B
|s
IVeg
7175
9|As
10|A7 | ADDRESS X DECODER |
11|Ag BUFFER DRIVER
12|Ag
32x32
CELL ARRAY
2”0
3 (M
4|A, | ADDRESS
Y DECODER >
5 A3 BUFFER
6|Ag Y
R SENSE
INPUT LOGIC AMPLIFIER Q
" | OUTPUT BUFFER
|Vee cs |WE |p
|16 14 |13 |15 7284429
Fig. 2 Block diagram.
FUNCTION TABLE
inputs output Positive logic:
— — mode
CS WE D Q H = HIGH state = 1
H X X L disable (the more positive voltage)
L H X | X read mode L= (ngl state = 0 ace)
t
L L | write 1 } ' . . the fan posi lv? \:o age
t = stat t
L L L | write 0 write mode state is immateria
Agto Ag address inputs (y-decoder)
':' Ag to Ag address inputs (x-decoder)
':' cs chip select input
- D data input
WE write enable input
Vee substrate = 0 V = ground
VEE negative supply (—4,5 V)
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HXA100415

1024 x 1-bit random access memories (ECL 100 000 series) HXA100415A
HXA100415B

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage VEE +05t0 -7 V

Input voltage V) +0,5to VEg

Output current la 30 mA

Storage temperature Tstg —55to+150 OC

Operating ambient temperature Tamb Oto+85 OC

D.C. CHARACTERISTICS *

Vee =0V (ground); VEE = —4,5 V * 5%. Outputs are terminated via a 50 £2 resistor to —2 V. The
circuit is in a test socket or mounted on a printed-circuit board and transverse air flow > 2,6 m/s is

maintained. Tamp = 0 to 85 °C.

symbol min. typ. max. unit remarks

Input current

HIGH IIH - - 220 MA ViHA
Input current

LOW I -6 - - uA ViLB
Input current chip

select LOW liLcs 10 - - MA
Supply current IEE - -115 —150 mA

* For FAMILY DATA see Family Specifications.
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HXA100415
HXA100415A
HXA100415B

A.C. CHARACTERISTICS
Vcc = ground; VEg = —4,5 V; load =50 2 to —2 V; T5p = 0 to + 75 OC.

symbol min. typ. max. unit remarks
Read mode
Chip select
access time tACS - 3 5 ns see Fig. 3
recovery time tRcs - 3 5 ns see Fig. 3
Address
access time tAA - 12 20 ns HXA100415
access time tAA - 8 15 ns HXA100415A
access time tAA - 6 10 ns HXA100415B
Write mode
Write
pulse duration tw 12 8 - ns HXA100415
pulse duration tw 10 7 - ns HXA100415A
pulse duration tw 8 6 - ns HXA100415B
Set-up times__
A —= WE tWsA 1 - - ns
CS —= WE twscs 2 - - ns
D — WE twsD 2 - - ns tw=12ns
Hold times HXA100415
V—_V_-é—bf\_ tWHA 3 - - ns tw=10ns
W_E —»CS tWHCS 2 _ _ ns HXA100415A
WE —=D tWHD 2 - - ns tw=8ns
. HXA100415B
Write
disable time tws - 6 2 - ns
recovery time tWR 10 2 - ns
Transition
rise time tTLH 0,5 2 - ns
fall time tTHL 0,5 2 - ns
Capacitance
input pin CIN - — 5 pF
output pin CouTt - - 5 pF
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HXA100415

1024 x 1-bit random access memories (ECL 100 000 series) HXA100415A
HXA100415B

INPUT WAVEFORM (100 K FAMILY)

l

CS INPUT 50% 50%
80%
Q OUTPUT
20%1XVILA
I I
7284428.2 tTHL
Fig. 3 Read mode propagation delay from chip select.
A INPUT 50°0
|- tAA L
ViHg
Q OUTPUT
Via

72740411

Fig. 4 Read mode propagation delay from address.

Notes

1. Non-specified input pins should be connected to V|| min or left open.

2. Input and output cables to the oscilloscope are 50 §2 coaxial cables with equal length.

3. Input impedance of the oscilloscope is 50 £2.

4. The unmatched wire stub between coaxial cable and pins under test must be less than 6 mm long
for proper tests.

October 1981
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HXA100415
HXA100415A
HXA100415B

"SWJ0JaABM BPOW B3 G ‘Bl

eelevsze | am, — SM; |=—
LAl
1Nd1NO O
aHl,
- mOI>>w >>u w0m>>u >
A|o:z:l|t\ /A| asMy ————
xom\ xom-/ 1NdNI 3M
~VHM,~> < VSM,
[ TS ST S S v e v ————————— -
1 \
/ \
%09 %09 LNdNI v
) \
] \
—— — ——— — ——— -t M e o e e o ————— o — —
%08 %089 1NdNI a
Nx,om\\ e}om[[ 1NdNI SO
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HXA100422
HXA100422A
HXA100422B

256 x 4-BIT RANDOM ACCESS MEMORIES

The devices are 256-word by 4-bit fully decoded ECL read/write random access memories with a
maximum access time of 20 ns, 15 ns and 10 ns respectively.

[ _ _
Veei| Vecz| BS, |BS, [BS3 |BS,
Ao
Ay X y
A, DE(E)ER JL
256 x 4
23 | oriven BITS Q,
Ay | CELL ARRAY > sA/wWA
L socko 1 [ 1 | k-=-- -
Q
Ag Y -~ BLOCK 1 S sawa 2
A, | DECODER p—o -
6 o L L
Ay | a
DRIVER 1, BLOCK 2 D] SA/WA 3
N N sawa |24
Y
.
|vEE D, |D, [D3 |Dg WE
| 7284438.1
Fig. 1 Block diagram.
QUICK REFERENCE DATA
Supply voltage VEE —-45+5% V
Operating ambient temperature Tamb Oto+85 °C
Average propagation delay
HXA100422 tPHL typ. 10 ns
HXA100422A tPHL typ. 7,5 ns
HXA100422B tPHL typ. 6 ns
Output voltage, HIGH state VOoH typ. -0,955 V
Output voltage, LOW state ’ VoL typ. -1,706 V
Power consumption per package (no load) P(av) 810 mW

For FAMILY DATA see chapter Family Specifications

PACKAGE OUTLINES (see section General)

HXA100422F; AF; BF: 24-lead flat-pack, ceramic, SOT-138.
HXA100422D; AD; BD: 24-lead DIL; ceramic (slim Cerdip), SOT-149
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HXA100422
HXA100422A
HXA100422B

Fig. 2 Pin connections SOT-149.

U 7 1=D4 13=D

2=8BS3 14=WE
23 3=0Q3 15=Ag

4=B5, 16 = Ag
5=0Q4 17=Ay
6=Vce2 18=VEgg
7=Vceci 19=Ag
8=0Qq 20=Aq
9 =BS 21=Ag
10=Q9 22=A3
11=BSy 23=Ay
12=D; 24 = D3

5] [z] Bl [e] [=] [~ [=] [=] [+] [=] [~] [-]
a] 2] (5] [3] [3] [a] (=] (8] 1= [8] (8] [%]

Fig. 3 Pin connections SOT-138.

24 23 22 21 20 19 1= Ag 13=0Q,
2=/y 14 = BSy
3=D3 156= D4

° Vee 4=D 16=D
11— ——18 o4 22
, " 5= BS3 17 = WE

6=Q3 18 = Ag

33— [—116 7=8S, 19= Ag
4 —] —115 8=0y 20= Ay
5 —] 114 9= Vcc2 21 = VEE
6 ] Vee? ——113 10=Vceq 22=Ag
Vee | 11 =0 23= Aq

H “ H l.' “ H e 24= Ay

7 8 9 10 11 12
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HXA100422

256 x 4-bit random access memories (ECL 100 000 series) HXA100422A

HXA100422B

FUNCTION TABLE

Positive logic:
H = HIGH state = 1

(the more positive voltage)

L= LOW state=0
(the less positive voltage)

X = state is immaterial.

inputs output

T WE D a mode

H X X L disable

L L L L write 0

L L H L write 1

L H X Q read
BS7 to BSy block select inputs
WE write enable
Qq to Qg data outputs
Ag to Ag address inputs (x-decoder)
Ag to Ay address inputs (y-decoder)
D1toDg data inputs
VEE =—45+25%V

Vee1 =Vee2 =0V (ground)

RATINGS
Supply voltage
Input voltage

Output current (d.c.) HIGH state

Storage temperature

VEE +05to -7 V
\ +05VtoVEg

la max. 30 mA
Tstg ~ —B5to+150 OC

D.C. CHARACTERISTICS (see also chapter Family Specifications)

Ve =0V (ground); VEg = —4,5V £ 5% R =50 t0~2V; Tamp =0 to 85 °C.
The circuit is in a test socket or mounted on a printed-circuit board and transverse air flow > 2,6 m/s is

maintained.

symbol min. typ. max. unit remarks
Input voltage VIHA -880 mV
HIGH VIH —950 mV
. Vi | —1025 mV
Input voltage VIiLA —1620 mV
LOW ViL -1710 mV
ViLB -1810 mV

Input current
HIGH

Input current
LOW

Supply current

IH -
10

i _6

IEE -

- 220 A ViHA

- — HA block select
— — MA other inputs

-180 -220 mA
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HXA100422
HXA100422A
HXA100422B

A.C. CHARACTERISTICS
Vee =0V (ground); VEE = —45 V £5%; R =502 to -2 V; Tyyp = 0 to +85 ©C,

symbol min.  typ. max. unit remarks

Read mode
Block select

access time tABS - 3 5 ns

recovery time tRBS - 3 5 ns
Address

access time tAA - 10 20 ns HXA100422

access time tAA - 75 156 ns HXA100422A

access time tAA - 6 10 ns HXA100422B
Write mode tw 12 8 HXA100422
Write tw 10 7 - ns HXA100422A

pulse duration tw 8 5,5 - ns HXA100422
Set-up times

A — WE tWSA 2 - - ns

BS — WE twsSBS 3 - - ns tw=12ns

D —» WE twsD 3 - - ns HXA100422
Hold times ty =10 ns

WE—» A tWHA 5 _ _ ns HX§100422A

WE— BS tWHBS 4 - - ns tw = 8ns

WE—=D tWHD 4 _ _ ns HXA100422B
Write

disable time tws - 3 5 ns

recovery time tWR - 6 9 ns
Transition

rise time tTLH - 3 - ns between

fall time tTHL - 3 - ns 20% and 80%
Capacitance

input pin CIN - - 8 pF

output pin Cout - - 8 pF
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HXA100422

256 x 4-bit random access memories (ECL 100 000 series) HXA100422A
HXA100422B
INPUT WAVEFORMS
BS INPUT 50% 50%
Q OUTPUT
7284428.2A
Fig. 4 Read mode propagation delay from block select.
A INPUT 50°c
l— taa —
Vi
Q OUTPUT
ViLa
72740411
Fig. 5 Read mode propagation delay from address
Notes

1. Non-specified input pins should be connected to V||_min or left open.
2. Input and output cables to the oscilloscope are 50 £2 coaxial cables with equal length.

3. Input impedance of the oscilloscope is 50 2.
4. The unmatched wire stub between coaxial cable and pins under test must be less than 6 mm long

for proper tests.
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HXA220-XXX
HXA230-XXX

MASTER-SLICE LOGIC ARRAY (MLA)

Master-slice logic arrays (MLA) provide the high-performance functional capability of LSi without the
costs and delays inherent in full customization. They are especially suitable for computer main-frame
and advanced-peripheral application, but also find uses in digital communication systems, real-time
data processing, as well as fast instrumentation and test systems.

Using Current Mode Logic (CML) internally, with ECL 100K I/O translation, equivalent gate speeds
are down to 0,35 ns. Combined with a gate dissipation of 2,5 mW, this results in speed-power products
below 1 picojoule. ‘

The HXA220-XXX (MLA24) and HXA230-XXX (MLA36) have complexities of 500 and 800 equiva-
lent gates, respectively. These are organized into 30 input ceil sites, 24 or 36 logic cell sites, and 8
output cell sites. There are a further 20 optional input or output cell sites and 10 minor cell sites. A
standard cell library with development software facilitates quick, economic realization of a wide range
of LSI logic functions.

External voltage levels and supply requirements make these devices fully compatible with the
HXA100 000 family of ECL subnanosecond logic.

Veer

w
u

>
[]

o
B 0 ®
RRZARZR/AR/ER R AR AR RR
 ERRARR ARV AL RN BR BR AR
SUSIRASIA ACU St =t=1 5|83 5 5|8
oocaooocoooooc
A O A A 1ds1sa 1A T TA 8
34 5 1
e 16 channels (1IN 1) g ; —
113 L4 L15 L18 |L19 = |L22 |L23 |
12 fa 5=t
::1; L13 |L1e L7 |L20 |3 L2t [Lae S gl 126
109 £ £ : :
£
108 20 channels {IN1) S 52 123
107 g giM22
:z Loz [Lo3 Lo6 [LO7 | C Li0 L B :;:) Fig. 1 Cell site locations
= g e
ot o T RIS A R R A W of HXA220-XXX (MLA24).
B 118
102 4 7|1
a6 [ o1 16 channels (IN1) = 6|2 Not to scale.

(For HXA230-XXX see page 2.)

QUICK REFERENCE DATA

Supply voltage Ve —4,5 £5% V
Operating junction temperature range T 30to 125 ©C
Propagation delay time (internal gate) tPLH typ. 05 ns
Power consumption per package (no load)
HXA220-XXX Pav typ. 1,8 W
HXA230-XXX Pav typ. 23 W

PACKAGE OUTLINES
64-pin (FO-75).
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HXA220-XXX
HXA230-XXX

o
N
8
8

16 channels (IN1)
120 141
119 126 [L27 L30 [L31 ‘L34 |L3s 140
118 139
117 L25 [L28 L29 |L32 L33 |L36 | ~ | 138
116 % 137
115 ~ € 136
4 20 channels (IN1) & 3 [ 135
13 = s [134
12 L14 |L1s L18 [L19 5 |L22 |L23 | £
= K
113 b L
L16 L17 |L20 | e fL21 | L24 p
k) ju
< 2
20 channels (IN1) g )
@ 2
£ 2
L02 |LO3 L06 {107 | » [L10 fL11 | &
c 5
<
Lo1 {Loa Los {Los | £ frog [Li2 | &
o ¢
s
16 channels (IN1) H

/
7
%

A

Fig. 2 Cell site location
of HXA230-XXX (MLA36).

Not to scale.

07

=

mvm
l ooo

The HXA220-XXX and HXA230-XXX contain five basic types of cell sites:
— logic cell sites: 6 or 9 groups of 4 sites each containing 38 transistors, 16 resistors and 4 capacitors;

7288188

— input cell sites: each containing 7 transistors and 6 resistors;
— output cell sites: each containing 20 transistors and 11 resistors;
— input/output cell sites: also containing 20 transistors and 11 resistors;

— minor logic cell sites: limited-area for simple functions.

Any logic cell from the cell library can be applied to any suitable cell site, within the limitations
imposed by the layout rules. Certain regions of each cell site are always voltage generators. Thus, all
necessary bias levels are automatically connected to each logic cell selected.
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Master-slice logic array (MLA) HXA220-XXX

HXA230-XXX
Features
— Customer-programmable LSI
— Macro-function cell structure
— 500 or 800 equivalent gates
— 3-level customization: 2 metal interconnect layers and one bias layer
— Structure complete with input logic and output cells - all MSI
— SUBILO technology: walled emitters, oxide isolation
— Fully compatible with ECL 100K externally
— 450 mV swing CML internally
— Duplicated V¢ pins for increased noise immunity
— 64-pin standard package, 26,92 mm (1,06 inch) square
— 6 supply pins, at least 30 input pins, and up to 28 output pins
— Design process similar to that for MSI devices on p.c.bs, but quicker
. — CML gate speed 0,5 ns
— CAD support available
— Fully characterized library of 46 cells
description HXA220-XXX HXA230-XXX unit | remarks
(MLA24) (MLA36)
Chip size 28 36 mm?
Cell sites
X-axis: input 30 42 30 input pins
logic 24 36
Y-axis: output 8 8 8 output pins
output/input 20 20
minor 10 10 | pins on customers
total 92 116 | choice
Number of gates
typical 300 500
maximum 500 800
Connection channels
first metal layer 52 72
(16 + 20 + 16) (16 + 20 + 20 + 16)
second metal layer
maximum 84 84 *
average 52 + 30 52 + 30 52=4x13
power supply 6 6 -
Number of pins 64 64 =
Terminal ’ | E
output impedance 50 50 Q

* These channels cross over the sites and their number may be limited by the cells in the sites.
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HXA220-XXX

HXA230-XXX
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Supply voltage —-VEE max. 7V
Output current
V=100 mV; = 10 us; 6 = 0,01 la max. 50 mA
Total power dissipation
HXA220-XXX Pot typ. 1.8 W
HXA230-XXX Ptot typ. 23 W
Junction temperature T 30to 1256 ©C
Storage temperature Tstq —65to + 150 ©C
D.C. CHARACTERISTICS*
Veet = Vee2=0 Viground); —VEg =45V £ 5%; R =50Q to —2 V.
Supply current min 07 1|
. . . d ty
(typical value defined for each type) IEE max. 14 'tyg
Input current I 0,5 to 265 uA
Output voltage HIGH
Vi =088V —VOHA 0,88 V
' -VoH typ. 0,955 V
—-VOHB 1,025 V
Output voltage LOW
ViL=-1810V -VoLA 1,620 V
-VoL  typ. 1,705 V
-VoLB 1,810 V
A.C. CHARACTERISTICS
Veetr = Vee2 =0V (ground); VEg = —4,5V * 5%; R =50Qto—-2V.
Tj =30to 125°C.
Propagation delay time
rise and fall
internal gate = output tPLH/tPHL typ. 0,5 ns
equivalent gate = output tpLH/tPHL typ. 0,4 ns
Propagation delay deviation
test conditions V|
tr=t=07ns tAt max. 40 %
Transition rise
and fall time ‘
between 20% and 80% tTLH/ATHL typ. 1,0 ns

* See also Family Specifications.
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Master-slice logic array (MLA) HXA220-XXX
HXA230-XXX

+2V
% ch. A
7 SCOPE
PULSE ~ D.U.T. ~ B
GENERATOR —:;— —j;— [ :
7 ‘ : ! 7288191
Vi V,
! ~2,5V °

Fig. 3 A.C. test circuit.

Vee =42V, VEg = 2,6 V. Input and output connections are 50 2 coax. Oscilloscope input
impedance: 50 2.

80% 80%
50% 50%

20% 20%

tpLH
PLH PHL 7288190

Fig. 4 Switching waveforms.

Input voltage Vi = +1,045 V, V||_=+0,295 V, tT| H/tTHL = 0,7 ns.
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HXA220-XXX
HXA230-XXX

7288194

input cell
Fig. 5 Inputcell.
Veea Ve
Qy
reference
7288193
output cell

Fig. 7 Output cell.

1
‘Pﬁ OR gate

- 7288197

Fig. 9 Expander gates and
their connections. Expander
gates must be connected to an
expander input, therefore to
a wired OR-gate.

D1

VB1

1,5mA

7288195

Fig. 6 Basic OR.

7288196

Fig. 8 Basic OR-NOR gate with
expander input.

0,5mA 1,5mA
7288192

Fig. 10 Basic two-input
multiplexer with latch.
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Master-slice logic array (MLA) HXA220-XXX
HXA230-XXX
- 0 26,92 >
- 014,48 ————»
( 49 L8 L7 45 43 41 39 37| 35 33 \
i -6 -—-6- |0 (o} o o] o] C o] (o}
51 50 |46 44 42 40 38 36| 34 32
3 -6--—6—- | O (o] o (o] o (o] o (@]
53 52 30 31
o o o o
55 54 28 29
(o] (o] ! (o] (o]
57 56 26 27
o o o o
22,86 17,78 +— 59 58 - - 24 25— T
(o] (o] o (o]
61 60 22 23
(o] o ' o [¢)
63 62 20 21
(o] (o] o (o]
64 2 4 6 8 |10 12 14 18 19
L——‘——¢—ﬁ>— o o olo o o
. ok 13 s 7 9 11 13 15 16 17
- - -0 o o|lo o o
s NS T iy
}
->|2,54l«——— 17,78 —m——>
—12,03l<— 22,86 >
0,0 min
vy
203 A
* hydill rd
+0,2 *
5107 4,08
7286073

—»‘ < 2 0,46

| leg0,81

Fig. 11 Mechanical data: 64-pin plug-in package (FO-75).
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HXA220-XXX

ﬁ |
OO0 QOO
OO0 O OO0
r\:/\ A AN A
U}U k/ \J: _/
ORORONON®
eXeRoNeNe)
AT U e |
U gyl L_J

Fig. 12 Mechanical data: heatsink.

THERMAL RESISTANCE

Tj-a (K/W) with air flow* without
. with 13 25
heatsink | \yithout 25 50

* Forced air flow of 5 m/s (= 1000 linear f/min).
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DEVELOPMENT SAMPLE DATA

This information is derivaed from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

HXA220-384

FOUR-BYTE MULTIPLEXER

. The HXA220-384 is a high-speed multiplexer that can multiplex four bytes and their parity bit,
internally generate the parity of each byte, check it with the input parity bit and generate an output
signal, if one of the four bytes parities is inaccurate.

It is intended for:
e EDP

® Telecommunications

® Data communication

® |nstrumentation
® Video

8 bits

— high-speed multiplex, data transfer

— digital transmission

— digital multiplex networks

- dig}tal networks, high-speed multiplex

-- signal processors

— digital video networks, high level multiplex.

Do

Dpo

4> PARITY
GENERATOR

SWITCH

PSg

MUX

o
o
vy
o
o
o

CHECK

D, =

P1

Dp1 |
PS4 —

LH—]

OR r———#PC

Dy ]

Dp2 | |—

r__l_’ pc2

PSy —
Dy ——
Dp3 |-

PS3

pc3 o —»
»>- > Q

P2
P3

I —
OR

lg —» —

Apg —>| 8—4—»1
Ay —» MUX

I3 —|

A
l—

7284905

id 4 —»1

> MUX

PACKAGE OUTLINE
64-pin plug-in package

(FO-75)

Fig. 1 Block diagram.

January 1982 1



HXA220-384

PS, —» l
D PARITY Pn_ . Pen
" GENERATOR [ SWITCH 1 ©FR Fe
MUX
Dpn —» '\L CHECK
Ag —— 8—4—»1 > 41 lo —» a
Ay — MUX . MUX = o
1y —> _
lL l 13— o—Q
Ly Y, 7284906
Fig. 2 Block diagram (one multiplexer).
Truth table
Ap Aq Y Ag A1 PSo PS1 PSo PS3 Yp
L L Do L L L X X X Dpo
H L D4 L L H X X X PO
L H Do H L X L X X Dp1
H H D3 H L X H X X pl
L H X X L X Dp2
L H X X H X p2
H H X X X L Dp3
H H X X X H p3

Positive logic: H = HIGH state  {more positive (less negative) voltage) }
L = LOW state {less positive (more negative) voltage)}
X = state is immaterial.

Dpo = external parity bit

p0 = internally generated parity bit

pcO = the check of Dpg and pg
PC =pcg +pcqy +pcy + peg
pT  =D1°eDi'®Dy>eDy*eDy* @ D5 @D¢5 & Dy’
pcq =(Dp1@pl)- PS4

Ig+ 11 +12+13=Q (for the four input OR-NOR gates).
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Four-bytes multiplexer HXA220-384

RATINGS )

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage —VEE max. 7V
Output current la max. 50 mA
Storage temperature Tstg --65 to +150 °C

D.C. CHARACTERISTICS

Vet = Vee2 =0V (ground) —VEg =45V +5%; R =50 2 to —2 V.
Tj=30t0 125 °C.

parameter symbol unit remarks
Output voltage .
HIGH VOoH typ. —955 mV ViHA =-0,88 V
VOHA —880 mV
VOHB —-1025 mV
Output voltage
LOW VoL typ. —1705 mV ViLg=-181V
VoLA -1620 mV
VoLB —-1820 mV
Output threshold with 30% noise margin
voltage HIGH VOHC —1035 mV] Viyg =-1,165V
Output threshold [
voltage LOW VoLe -1610 mV ViLa= —-1475V
Input voltage
HIGH ViH max. —550 mV to avoid saturation
Input current
HIGH lIHA 265 uA
Input current
LOW LB 0,5 MA
Supply current IEE min. 210 mA
typ. 307 mA
max. 430 mA

FAMILY DATA see Family Specifications.
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HXA220-384

A.C. CHARACTERISTICS

Vcet1 =Vee2=0V (ground); VEg =—45V £ 5%; R =50Q to -2 V.
Tj=301t0 1250C.

parameter symbol min. typ. max. | unit remarks
Rise/fall time tTLH - 1 2 |ns input rise — or fall time
tTHL =0,7ns
Propagation
delay time
Dpn — Yp | tPLH/tPHL | 23 - 54 |ns
An —= Yp 2,0 — 48 | ns
Dh —= Yp 4,10 — 9,65 | ns corresponding PS HIGH
PS, — Yp 24 — 5,6 ns
Ap —=Y 2,3 - 535 | ns
Dp — Y 1,8 — 4,2 ns
D, —= PC 3,6 — 8,4 ns
Dpn — PC 1,8 — 4,2 ns
© PS, —= PC 1,7 - 3.9 ns other PS inputs HIGH
Ih —Q 1,25 - 3,1 ns
Ihn —=Q 1,256 3,1 |ns
Notes

This device is compatible with the voltage and temperature compensated 100 K ECL.

Voltages are defined with respect to ground.

Unit is in a test socket or mounted on a printed circuit board with transverse air flow of 1000 LFPM.
The d.c. and a.c. limits apply after thermal equilibrium has been established.

The inputs can be left open (low level}, but never connected to V¢ for high level.

oo sr N =

The two Vg1 pins must be connected out of the package with a low impedance. Same for Voo
and VEE pins.

See also Chapters Definition of Symbols and Family Specifications.
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Four-byte multiplexer l l HXA220-384

to

input >& -C  channel
voltage j— _jf\ npn
. 4
’ Veer: Vee2
pulse
generator .
input output
to

_I—L. _Sj_ > { D.LFT. E}? ch,?g'r,\el

VEE
Fig. 3 Test circuit.

7288226.1

Cable impedance = input oscilloscope impedance = 50 2
Test condition input rise time = 0,7 ns

Vee1=Vee2=+2V; VEg =—-2,5V; input voltage HIGH = 1,046 V
LOW =0,295V

INPUT / 50% 50%

tPHL tpLH

— - — -

OUTPUT OUTPUT 50% 50%
80%

80%

OUTPUT ~ OuTPUT 50% 50%

20%}

— - — -— — -

tTLH 7288227 tpLH tpHL

§

7288228

Fig. 4 Transition times (rise and fall times). Fig. 5 Propagation delay times.
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HXA220-384

Pin connections

Vool =24:56  Ag= 52 Aq =60 Y, =59 PC=25
Veeo =22; 54
VEE =26, 58
o= 63; Iy =28; Ig=19; I3 = 20; Q=49; a-=s1
Dq° =46 Dq% =39 Dp% =2 D3° =9 Yo =55
Dq! =47 Dq! =38 D! =1 D3! =11, Yq1=53
Dg® =44 D% =37 Dp? =3 D32 =10 Ypo=29
Dg® =45 D13 =36 Do® =4 D3? =13 Ya =27
Do = 42 D14 =35 Dy* =5 D3* = 12 Y4 =61
Do’ = 43 D5 =33 Do =6 D3’ = 15 Yg =57
Dg® =41 D416 =34 Dot =7 D3% =14 Yg =23
Do’ =40 D47 =32 Dy’ =8 D37 =16 Y7=21
DpO =48 Dp1 =30 Dpo =64 Dp3 = 18
PSp =50 PSq =31 PSy =62 PS3 =17
(s 48 w45 43 a1 38 37 35 33 )

o [e] o [e] [e] [e] o o o [e]

51 50 46 44 42 4O 38 36 34 32

o 0 0o o o o o o o o

53 52 30 31

o o o o

55 5S4 28 29

o o o ©

57 56 . 26 27

o o o o

59 58 24 25

o o o ©

61 60 22 23

o o o (o}

63 62 20 21

o o o o

64 2 4 6 8 10 12 14 18 19

o o o o o o o [e] o o

13 S 7 9 11 13 15 16 17

© o o o o o o o o o

7286123

Fig. 6 Pin designations.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples : HXA220_402

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

FOUR-BYTE COMPARATOR AND MULTIPLEXER

The HXA220-402 is a high-speed multiplexer that can multiplex four bytes of 8 bits, compare each of
them with an external fifth byte, generate parity for the five bytes and check the parity for the input
bytes. A function select input (F) can select on the-output the results of parity checking or one of the
four input bytes, selected by two select inputs (Sg and S1).

It is intended for:

e EDP — High-speed multiplex, data transfer
® Telecommunication — Digital transmission, digital multiplex, networks
® Data communication — Digital networks, high-speed multiplex
® Instrumentation — Signal processors
® Video — Digital video networks, high level multiplex.
b, 2ot PARITY | PO 1
0 GENERATOR
D P1
! Y PARITY
Dp1 | CHECK
02 — °2
Dp2 —{ |—
D3 P3_,
Dp3 —{ |~ |—|
P,
c c
_! u low
M) BUS COMPARE [0—— Tco
o Too
l % o > Tc3
So — 8—4—»1 AV4
Sy —) MUX > I .
F N MUX 8 bit

7284904

Fig. 1 Block diagram.

PACKAGE OUTLINE
64-pin plug-in package (FO-75).
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HXA220-402 J t

— PARITY Pc
GENERATOR
(8 bit) N PARITY | o,
GENERATOR > PARITY
Dpn - ,| CHECK
BUS COMPARE > Tcp
So —  g_4-»1 A4
Sy —» MUX 8—2—»1 a
MUX
> (8 bit)
7284903
Fig. 2 Logic function.
Truth table
inputs
P output
S S
0 ! Positive logic
L L L DO H = HIGH state
(the more positive voltage) = 1
H L L D1 L = LOW state
L H L Dy (the less positive voltage) = 0
H H L D3 X = state is immaterial
) @ = exclusive OR
Qo =ro
X X H Qp =pp®Dpn(n=1t03)
Q4 =pc
Q=L (n<7;n>9S)
ph=© Dnj

Tcn =8 (Cp, ® D)

Pp is the internally generated parity bit after Dy,

pc is the internally generated parity bit after C
n=0to3
j=0to7
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Four-byte comparator and multiplexer HXA220-402

DUEVELUINVICIN T OQANIINLE YA ITA

RATINGS *

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.) —-VEE max. 7V
Output current lo max. 50 mA
Storage temperature Tstg —65to +150 °C
Input voltage Vi 0to4,75 V

D.C. CHARACTERISTICS *

Veet=Vee2 =0V (ground); VEE = —4,5 V £ 5%; R =50 Q to —2 V.
Tj =30 to 125 °C.

parameter symbol unit remarks
Output voltage VOoH 4 typ. —955 mV
HIGH VOHA --880 mV ViHa = 0,88V
VOoHB —1025 mV
Output voltage
Low VoL typ. —1705 mV [
VoLA —-1620 mV ViLg=-181V
VoLB —-1810 mV ‘
Output threshold
voltage HIGH** VOHC —1035 mV Viyg = —1.165V
Output threshold
voltage LOW** VoLc —1610 mV ViLa=—1475V
Input current
HIGH lIHA 265 uA
Input current
LOW ITH:} 0,5 uA
min. 263 mA
Supply current IEe typ. 368 mA
max. 515 mA

Input voltage
HIGH ViH max. —550 mV to avoid saturation

* See also Family Specifications.
** With 30% noise margin.
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HXA220-402

A.C. CHARACTERISTICS *

Vee1=Vec2=0V (ground); VEE=—-45V £5%; R =50 Q to —2 V.
Tj=30to 125°C.

parameter symbol min. typ. max. unit remarks
Rise time tTLH - 1 2 ns input rise time 0,7 ns
Fall time tTHL - 1 2 ns input fall time 0,7 ns
Propagation

delay time tpLH/tPHL

through parity

C,Dg—=Q 3,2 — 7,3 ns F = HIGH

Dq,Dp,D3 —= Q 3,8 — 8,5 ns F =HIGH

Dpn —= Q 2,0 — 465 | ns F =HIGH

through multiplex tPLH/tPHL

Dh—= Q 2,3 - 5,45 ns F=LOW

Sg — Q 29 - 6,10 | ns F=LOW

S, —=Q 3.1 — 6,55 ns F=LOW

F —=Q 2,0 - 480 | ns F=LOW

C — Tcn 2,0 — 4,10 ns F=LOW

D — Tcp 2,0 - 4,60 ns F=LOW

Notes

1. This device is compatible with the voltage and temperature compensated 100 K ECL.

. Voltages are defined with respect to ground.

. Unitisin a test socket or mounted on a printed circuit board with transverse air flow of 1000 LFPM.
The DC and AC limits apply after thermal equilibrium has been established.

. The inputs can be left open (low level), but never connected to V¢ for high level.

oo wWwN

. The two V1 pins must be connected out of the package with a low impedance. Same for Vg2
and Vgg pins.

* See also Family Specifications and Definition of Symbols.
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Four byte comparator and multiplexer I L HXA220-402

. to

mlput > ~ ﬁu\ channel

voltage j— —;: " pn

7 Veeti Vee2 :
pulse
generator .
input output

ta

I _3;,_ {: o.;.v. E}._%< e

Vee
Fig. 3 Test circuit.

7288226.1

Cable impedance = input oscilloscope impedance = 50 2.
Test condition input rise time = 0,7 ns.
Input voltage HIGH = 1,045 V; LOW =0,295 V; Vcct1 = Veg2=+2V; VEE=-25 V.

INPUT % 50% \ 50%

tPHL 'PLH

tTHL ’ - -
e —_—
~\
20% OUTPUT 50% 50%
OUTPUT
80%
80% OUTPUT 50% 50%
OUTPUT
20%}
: — - —> -
tPLH

tTLH tTHL

— | @ —» |-

!

— | «— PHL
tTLH 7288227 7288228
Fig. 4 Transition times (rise and fall times). Fig. 5 Propagation delay times.
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HXA220-402

(4o us 47 45 43 41 39 37 35 33 )
O o o o o O O o0 o o
51 50 46 4L L2 40 38 36 34 32
o 0o 0o o o o o o o o
53 52 30 31
o o o o
55 sk 28 29
o o o o
57 56 26 27
o o o o
59 58 2L 25
o o o o
61 60 22 23
o © o o
63 62 20 21
o o o o
64 2 L 6 8 10 12 14 18 19
o o o o o o o o o o
13 5 7 9 11 13 15 16 17
o o o o o o o o o
_/
7286123
Fig. 6 Pin designation.
Vet = 24; 56 F=29 Sp=19;51=18.
Veeo = 22; 54
VEE =26;58
— bit (j)* Do D1 Do D3 C Q T—C Dp
0 40 41 46 45 51 55 32 -
1 43 42 44 47 50 53 48 60
2 5 6 3 2 63 59 64 49
3 8 7 4 1 62 57 16 52
4 35 33 38 36 31 27
5 34 30 37 39 28 25
6 12 15 10 13 20 23
7 14 17 11 9 61 21

* For Tc and Dy byte 0 to 3.
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imply that the device will go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derived from development samples HXA230_101
made available for evaluation. It does not necessarily

HIGH LEVEL CONNECTION MATRIX 16 —8

A very high speed device capable of interconnecting eight of the sixteen input lines with the 8 output
lines. Both input and output lines ECL100 000 compatible. Once connected, the transmission rate from
input to output is over 300 Mbit/s. The connection is made via a multiplexer for each output; the
multiplexer address being latched internally.

Two clock inputs and two output enable lines allow the matrix to be extended.
It is intended for:
e EDP high speed, high complexity multiplex multiprocessing systems

® Telecommunications digital transmission; digital networks
wideband automatic branch exchange

o Data communication digital networks; high level multiplex

® |nstrumentation signal processing; fast channel switching

® Video digital video networks; wideband multiplexing.
CKy

g —»

Cp —

DECODER

Cp —

GS

2 ——s

4> ADDRESS MEMORY |°%0
5 bit latch

OE,
[T 1] ’
o 4> MULTIPLEX :
0-15

16 —» 1 Mg | PO

=D

ADDRESS MEMORY | ©%7
5 bit latch

Ll v
$ MULTIPLEX

O

16 —»1 My Py

7284940

A3 —

Fig. 1 Block diagram.

PACKAGE OUTLINE
64-pin plug-in package (FO-75).
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HXA230-101

CKy
CKjp -4
w
Co — §
¢ — 8
C2 e e
GS
Ag ———»
: ADDRESS MEMORY | ©%0
A3 > 5bit latch
| I o
MULTIPLEX
Po-15 > 16 —1 M| P0
7284939
Fig. 2 Block diagram (one multiplexer).
Logic function
positive logic
H = HIGH state Function table
more positive voltage = 1 -
inputs internal output
L = LOW state S, +GS a0 1A7 A5 1A +
. _ 0 |A1 |A2 A3 Pn
more negative voltage = 0 —
X = state is immaterial L XXX X Pn
. t stat H L (L (L |L Do
next state H HojL L L | Dy
T = previous state H L H It L Dy
. = trailing edge H H IH L (L D3
* = address while latching H L (L |H L Dy
H H |L |H |L Dg
The trailing edge fatches the previous H L IH IH L Dg
%o * . * *
address Ag*; A1*; Ag and Ag* that H R T P D,
interconnect the selected input D
D, to ppy till next pulse. H LoL L e 8
H H |L (L |[H Dg
OE = OEq + OE2 H L |H |L |H D10
H L H |H D11
Yn =pn+0Sy H H |L |H |H D12
H H |{H |L [H D13
input output H L IH |H |H D1a
(Sp + GS) OSn+ H H H H H D15
L 0S;T \ Ap*|A1*|Ag*|Ag*| Dp
H OE
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High level connection matrix 16 - 8

HXA230-101

Decoder
inputs outputs

(CK1:CKp) Cg C1 C2|Sp S1 Sp S3 Sq4 S5 Sg Sy
L X X XL L L L L L L L
H L L L ‘{H L L L L L L L
H H L L |L H L L L L L L
H L H L {L L H L L L L L
H H H L |L L L H L L L L
H L L HJL L L L H L L L
H H L HI|IL L L L L H L L
H L H H|L L L L L L H L
H H H H|L L L L L L L H

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.)
Input voltage
Output current
Storage temperature

THERMAL RESISTANCE

With air flow of 0,56 m/s from junction to ambient

with heatsink
without heatsink

Without forced air flow from junction to ambient

with heatsink
without heatsink

D.C. CHARACTERISTICS*

VEE max. -7
Vi 0,5V to Vgg
o max. 50
Tstg ~ —55to+ 150
Rthj-a 13
Rth j-a 25
Rth j-a 25
Rh j-a 50

Vee =0V (ground); VEg = —4,6 V £ 5%; R =50Q to ~2V; Tj=301t0 125°C

parameter symbol - unit remarks
Output voltage
HIGH VoH typ. — 955 mV ‘
VOHB ~1025 mv | |
Output voltage
Low VoL typ. —-1705 mV '
VoLA —-1620 mV ViLg=-181V
VoLB -1810 mV I

* See Family Specifications and Definition of Symbols.

\%

mA
oC

K/W
K/W

K/W
K/W
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HXA230-101

y

parameter ) symbol unit | remarks
Output threshold :
voltage HIGH VOHC -1035 mV with 30% noise margin;
QOutput threshold Viug=—1.165V;
voltage LOW VoLe -1610 mV ViLa=-1475V
Input voltage
HIGH VIiHA — 550 mV to avoid saturation
Input current
HIGH lHHA 265 unA
Input current
LOW liLB 0,5 nA
Supply current IEE min. 340 mA
typ. 480 mA
max. 670 mA

A.C. CHARACTERISTICS

Veet = Vee2=0V (ground); VEg = —4,5 V £ 5%; R|_ =50 Q to —2 V; Tj = 30 to 125 °C.

parameter symbol | min. typ. max.| unit remarks
Output rise time tTLH - 075 20 ns } input rise and
Output fall time tTHL | - 075 20 | ns fall time = 0,7 ns
Propagation
delay times tPHL
D - Y tPLH 4,0 - 10 ns output enabled
A - Y 3,6 — 12 ns transparent latch
c -y 40 - 10 | ns to inhibit output
CK - Y 4,0 - 10 ns OEq + OEp = LOW
GS - Y 3,5 - 9 ns ’
cC - Y 6,0 — 15 ns l
CK - Y 6,0 - 15 ns OE{+OEg=HIGH
GS - VY 6,0 - 15 ns [
OE - Y 3,0 — 7.0 ns transparent latch
Clock pulse duration
HIGH tCKH 3,0 — - ns
LOW tcKL 1,5 — — ns
GS pulse duration see Fig. 5
HIGH tGSH 3,0 - — ns
LOW tGSL 1,5 — — ns
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High level connection matrix 16 > 8 HXA230-101

parameter symbol | min. typ. max.| unit remarks
Pulse duration
C tc 3,6 - - ns 1
A ta 3,6 - - ns
OE tOE 3,5 — — ns
Set-up time
CcC - CK tckse | — 1,0 — ns
A - CK tCKSA | — 3,3 - ns
OE - CK tCKSOE | — 3,3 — ns
A - GS tGssA | — 2,8 - ns See Fig. 5
OE - GS tGssoE |~ 29 — | ms
Hold time
CK - C tCKHC | — 1,56 - ns
CK - A tCKHA | — 18 - ns
CK - OE tCKHOE| — 1,7 - ns
GS - A tGSHA |— 2,9 - ns
GS - OE tGSHOE | — 29 - ns J
. to
input puan 3 channel
voltage —;— -;[L "pn
7 Veeri Ve ’
pulse
generator .
input output
— — to
I I O > D.U.T. — channel
—jl/— | g
2 v
Ve 7288226.1

Fig. 3 Switching times test circuit.

Input and output cables are 50 §2 coaxial.
The input impedance of the oscilloscope is 50 £2.
Veer = Vee2=+2V; VEE=-25 V.
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HXA230-101 J

T —
Vi
20%

tpy ' —>

PLH PHL 7288190

Fig. 4 Switching times waveform.

c 7/50 % \

7284941

Fig. 5 Set-up and hold times waveform.
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HIGH level connection matrix 16 > 8 HXA230-101

WV UM e ey

Ve

-~
49 48 L7 45 43 41 39 37 35 33 1
O o o o o o o o o o
51 50 46 44 42 4O 38 36 34 32
(e] (o] o [¢] o o (o] o o o
53 52 30 31
o ©o o ©
55 54 28 29
o O o o
57 56 26 27
o o© o O
59 58 24 25
[¢] o o o
61 60 22 23
o O o O
63 62 20 21
o o o o
64 2 4 6 8 10 12 14 18 19
o (o] o (e] (o] o o o (e] o
1 3 5 7 9 11 13 15 16 17
\O o (e] (o] (o] o o (o} o (o]
_J
7286123
Fig. 6 Pin designation.
Veer = 56,24 CKp= 7 Co = 60 Ag = 39 OEq =33
Vee2 = 54,22 CKp= 8 C1 =17 Aq =40 OEp =34
VEE =58,26 GS =42 Cr= 9 Ay =41
Az = 43
Do =12 Dg = 1 D10 = 36 Yo = 18 Y4 =50
D1 =14 Dg = 4 D11=135 Y1 =23 Y5 =53
Dy =10 Dy = 6 D12 = 45 Yo =27 Yg =57
D3 =11 Dg = 37 D13 = 44 Y3z = 30 Y7 =62
Dg = 2 Dg = 38 D14 = 47
D15 = 46

Not connected: 3, 5, 13, 15, 16, 19, 20, 21, 25, 28, 29, 31, 32, 48, 49, 51, 52, 55,
59, 61, 63, 64.
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HXA230-101

APPLICATION INFORMATION

The circuit shows a HIGH level digital automatic branch exchange module, that can interconnect 64
lines into 32. The transmission speed through the module is over 200 MHz and the switching can be
controlled by an external processor.

S 1. | |
A | = i il I T— 1] i ﬂ
UL IR U i
L D16 -31 [ l T
OFy ;0E, 1 T I i T— T
e T UL U | ﬂ
L 03247 1 l |
1 I 1l i [ ] T ﬂ
T UL Ll i
=1 L—{:: __|> Yi6-23
D4g_63 T I ]
= I T ml | 1l l ﬂ
T T UL ]!

Y,

0-31 t

Fig. 7 Layout with 16 devices HXA230-101.

7284938
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DEVE LOPMENT SAMPLE DATA
This information is derived from development samples SAA1059

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

125 MHz AMPLIFIER AND DIVIDER-BY-32/33

The silicon monolithic integrated circuit SAA 1059 is designed as a programmable-ratio divide-by-32/33
prescaler. It is intended for use in digital radio tuning systems and frequency counters in radio appli-
cations with an input frequency range from 0,5 to 125 MHz. The high-frequency inputs are differential
inputs of a preamplifier for handling a.m. as well as f.m. oscillator signals. One output set provides
complementary ECL levels by emitter followers and a second output buffer set is intended to drive
MOS circuits by open collectors.

3 14 12 10
Vcer|Veez [Vees Vcca U
1lrerIN REFIN [ 1] 16] n.c
: . Qeci1
REFIN [ 2| 15] SET
— Vecet | 3 14] Ve
5] IN N+\ - QecL E_ [: Cc2
a|in )‘ — Qoc| 8 N [4] Ecmsz
d +32/33 a—I- SAA1059
| 7 w5 7] Vecs
2 VEE E E QecL
REFIN R
Qoc E E Veca
. aoc [7] 5] oot
SET |cM33 VEE ocC ECL
]5 13 6 7283274
7279406.A
Fig. 1 Block diagram. Fig. 2 Pin diagram.
Vce2 =5V (see Fig. 6)
Veg =0V (ground)
Pin 16 preferably connected to Vgg
QUICK REFERENCE DATA
\'Z:) max. 14 \%
Supply voltage Voga  typ. 5% 10% V
Input frequency range fi 0,5 to 1256 MHz
Input voltage range .
f=0,5to 30 MHz Vi(rms) 5to 100 mV
f=230to 125 MHz Vi(rms) 10 to 100 mV
Total power dissipation up to Tamp =60 °C Piot typ. 760 mW

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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SAA1059 J l

7Z79408.A

5

13

:
b

+32/33
|

Y

Fig. 3 Circuit diagram.

15

—D—J—\T/—f
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125 MHz amplifier and divider-by-32/33 J L SAA1059

N ANNANAN AN AN
| .
— H . .- .- ;
SET L ' } 1
H |
CM33 L | !
H .-
QECLorQOC | | .
_ — H -
QECL or QOC L l |
7280062.A
n-1 n +1 +2 3 .46 A7 #8 . +31 +32 +33
H |
N ANNANNS NN -NANN
! 0 .
— H | -- - - -
ET | [
Ea— l g
1
H - _ N
CM33 L ‘; %
|
H --
QECL or QOC | | . [
N — H --
QECL or QOC L - J L—
7Z80063.A
- 64 66 +81 83 +96 98
t‘: n n +1 +16+17+18 +31 . 24»33 +48+h9+50 + 965+ + +82* + +
AR AR A AR A
= H -- --- --- .- SRR T
SET | J ' 1 ]} ‘ !
H ! | ‘ |
CM33 L l |
| | ' |
H *
QECL or QOC L l I i .
— —_— H | - -
QECL or QOC L | |

|
=1ty 7z80064.1A

Fig. 4 Timing diagrams of programmable frequency dividing.
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SAA1059

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vee2 max. 7V
Output supply voltage (pins 7 and 8, R|_ =470 Q) \7: max. 14 VvV
Input voltage Vi 0to Ve
Total power dissipation up to Tymp =60 °C Ptot max. 760 mwW
Storage temperature Tstg —25to+ 125 OC
Operating ambient temperature Tamb —20to +80 °C

CHARACTERISTICS
VEE=0V;Vcc=5V;Vg=9V; Tymp =25 OC, unless otherwise specified.

typ. 110 mA
Supply current (13 + 110 + 112 + 114)* Icc <yp 135 mA
Count input voltage*
A.M. (0,5 MHz to 30 MHz) pin 5 Vi(rms) 5to 100 mV
F.M. (30 MHz to 125 MHz) pin 4 Vi(rms) 10 to 100 mV
A.C. input impedance at 1 MHz Z4, Z5 > 1 k2
Count mode input (pin 13)
input voltage for division-ratio 32 Vemi < 2V
input voltage for division-ratio 33 VCcMH > 3V
input impedance Z13 1t01,5 k&2
Set-up time changing the division-ratio
from 32 to 33 or vice versa tsy typ. 50 ns
Reset (pin 15)
input voltage reset VRL < 2V
input voltage no reset VRH > 3V
input impedance 215 1,7t02,6 k&2
Emitter follower outputs (pins 9 and 11)
output voltage; R = 4,7 kS to ground VOH > 37V
VoL < 33V
Open collector outputs (pins 7 and 8)
Veg=11V;RL=470Q; 13 <20 mA
Output voltage HIGH VOH > 9V
Output voltage LOW VoL < 2V

* See Fig. 6.

January 1980



125 MHz amplifier and divider-by-32/33 SAA1059

CHARACTERISTICS (continued)
Open collector outputs (pins 7 and 8)

transition times, no capacitive load tTLH typ. 15 ns
tTHL typ. 12 ns
100 7279407
5 AN A
i (rms) : L4
(mV)
75 s

guarateed operating region

50
[~
25
7
243504 gl Vi .//T/
0 2 3
10~! 1 10 10 fi (MHz) 10

Fig. 5 Triggering level requirements.
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SAA1059

Veez Vs
(5V) — I—K |V
{1 1
4 22nF 2249 220F |
N | {1 R
mls 576 Rc7 | Res
. 470| |470
n Q Q 22
3 14 (12 10 nF
509 L y
3,3
KO 1
a.m. input 2_2{{”: 5 T\
g I
I 4y 1. ) B
f.m. input " 1 _9_
22nF +32/33
3,3 8 >
k2 7 outputs
, P!
SOQ[J J
22nF
-]'— 13 FG 6 7283275
m r' N
SET cM33

Fig. 6 Test circuit.
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125 MHz amplifier and divider-by-32/33

J L SAA1059

APPLICATION INFORMATION

30V
9V —++ —T 1!
;,I; 220F ‘ I
52V =+ { 5V v
L 22nF 189 SAA1056 {SAA1056)
» (
Veet[Veca |Vees  Veca
AM
&
ot 22
” T nF
tocal N
oscillators | 25
T of +32/33
E FM
824
SET |CM33 SAA1059
7 [’ [ Rz |
[Fm |15k | 47k
[ sw | 10ke | 47¢a
[Mw/Lw] 68k | 47ka
Loc FON|FU cLo
4MHz
FIN D
1 10MQ 1kQ
5-BIT 10-BIT FREQ./ 13-8IT 4MHz -
CMOD SWALLOW FRDGRAM..{ PHASE REF. REF.
COUNTER DIVIDER DETECTOR DIVIDER 0sC.
Tazor J;UDF 47pF
" / .
DATA
18.BIT SHIFT Voo
REG!!
CBUS CLB N EGISTER ——9v
[ t BUS CONTROL Vs
DLEN L\( L SAA1056 lg“s' \
RLIL %

Voot
5V

7279696.1

Fig. 7 A practical digital frequency synthesizer.
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SAA1059 J L

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

22 max <+—— 8,25max ——

seating plane

-

I I

‘—‘—h--————-———b\f

. 95
3 72550417

{B Positional accuracy.
|

T~ M Maximum Material Condition.

3 4 5 6 7 8 (1) Centre-lines of all leads are
within £0,127 mm of the nominal

n n n “ n n n .. position shown; in the worst case,
: : ‘ the spacing between any two leads

may deviate from nominal by
10,254 mm.

top view

Dimensions in mm (2) Lead spacing tolerances apply
from seating plane to the line
indicated.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 ©C and 400 °C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum..If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation, It does not necessarily
imply that the device will go into regular production.

SAB1018

SENSITIVE 950 MHz DIVIDER-BY-256:

This silicon monolithic integrated circuit is a prescaler in current-mode logic. It contains an amplifier,
adivide-by-256 scaler and an output stage. It has been designed to be driven by a sinusoidal signal from -
the local oscillator of a television tuner, with frequencies from 70 to 350 or 500 to 950 MHz, for a
supply voltage of 5 V + 5% and an ambient temperature of 0 to 70 °C.

5 14
Vee Vee SAB1018
CTRS .
c
2| > c a H]11
3 ~ = |> 12
C2 ¢ Q QL
VEE VEE Ve
4,1 10 13 728442

1.1

Fig. 1 Block diagram. CTR8 = 8 binary dividers = (+ 256).

QUICK REFERENCE DATA

Supply voltage
Input frequency range (pins 2 and 3)

Input voltage

Output voltage swing

Output current LOW

Power consumption per package (no load)
Operating ambient temperature

Vee
fj

Vi(rms)
Vol(p-p)
oL
Pav
Tamb

5+5% V
70 to 350 MHz
and 500 to 950 MHz

min. 10 mV
typ. 1V
typ. 24 mA
typ. 300 mW
0Oto+70 ©C

PACKAGE OUTLINE
SAB1018P: 14-lead DIL; plastic (SOT-27S, T, V).
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SAB1018

U PINNING

VEE E 1__4] Vee Vee positive supply
VEE 0 V; ground
G112 13| VeE Cq, Co differential inputs
Qy, Qp complementary outputs
C2(3 1210, i.c. internally connected

vee[a] sasiois  [11] 0k

7284422.1

Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION

The circuit contains an amplifier, a divide-by-256 scaler and an output stage. |t has been designed to be
driven by a sinusoidal signal from the local oscillator of a TV tuner, with frequencies from 70 to 350
or 500 to 950 MHz, for a supply voltage of 5 V * 5% and an ambient temperature of 0 to 70 °C.

The inputs are differential and are internally biased to permit capacitive coupling. For asymmetrical
drive the unused input should be connected to ground via a 56 £ resistor and a capacitor, to give
approximately equal impedances at the two inputs of the amplifier.

The first divider stage will oscillate in the absence of an input signal; an input signal within the specified
range will suppress this oscillation.

The outputs are complementary open-collector current sources. The output current edges are slowed
down internally to reduce the harmonic contents of the signal. The external load and the supply
voltage to which it is connected determine the output voltage.

There are three limitations to this output voltage and consequently to the load and to the supply
voltage to which it is connected. Firstly it should not be possible under any circumstances that the
output voltage becomes lower than 1,6 V below V¢, to avoid saturation of the output transistor.
Further it should not be possible that the output voltage becomes higher than 10 V, to avoid
breakdown of the output transistor. Finally the output voltage swing should not be much larger than
1 V peak to peak, to keep the capacitive feedback to the inputs of the circuit small.

Wide, low-impedance ground connections and a short capacitive bypass from the V¢ pins to ground
are recommended.
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Sensitive 950 MHz divider-by-256 SAB1018

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.) Vee max. 7V
Input voltage Vi OtoVge V
Output voltage Vo max. 10V
Storage temperature Tstg —55 to +1256 OC
Junction temperature T max. 125 °C

D.C. CHARACTERISTICS
VEg =0V (ground); Vo =5 V; Tamb = 25 OC unless otherwise specified.

The circuit has been designed to meet the d.c. specifications as shown below, after thermal equilibrium
has been established. The circuit is in a test socket or mounted on a printed-circuit board.

Output voltage

HIGH level VoH max. 10V

LOW level VoL min.Vgc—-1.6 V
Output current

atVoL=Vegc—16V loL min. 2 mA

at VoL =Vce loL max. 2,8 mA
Supply current lcc zsx ‘732 ﬂ:

A.C. CHARACTERISTICS
VEg =0V (ground); Vg =5V £ 5%; Tamp = 0 to +70 °C.
Input voltage (see Fig. 3)

f; =70, 350, 500 and 950 MHz Vi(rms) 10 to 1560 mV
Output rise time * tTLH < 140 ns
Output fall time * tTHL < 140 ns

* Between 10% and 90% of observed waveform; R|_= 510 Q; C_= 60 pF.
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SAB1018

hybrid junction Vee
vh.f/uhf. (~3d8) RiZ08 (+oV)
sinewave _—
510 510
generator +
3 \ S 5,14 § 2
] Y 25Q _."-—2- + 1 _ to
(—3dB) j’J_ oscilloscope
4 gdapter SAB1018
50t0 7562
3| 12
509[ 56&2! l 1,4,10,13
I VEE =0V
wr 7284423.1

Fig. 3 Test circuit for defining input voltage.

— Cables must be 50 2 coaxial.

— The capacitors are leadless ceramic (multilayer capacitors) of 10 nF.
— All connections to the device and to the meter must be kept short and of approximately equal lengths.
— Hybrid junction is ANZAC H-183-4 or similar.

VCC =5V

Vee =1V '

R1

VEE

7Z84420.2

Fig. 4 Output stage.

Qy =pin 11
QL =pin12
Vgg=pin 13
Vee=pin 14
R1 =600 Q
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Sensitive 950 MHz divider-by-256 SAB1018

1200 MHz'

1100
1000 | a3
+4—+X 90015

o Mo o ®|
RESISTANCE COMPONENT (r/Zo)

800

72852011

Fig. 5 Smith chart of typical input impedance.
Vi(rms) =25 mV; V¢ = 5 V; reference value = 75 Q.
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SAB1018

.

7285323.1
103
Vi(rms)
(mV)
102 — ! 1,
— guaranteed guafanteed
— v.h.f. u.h.f. %‘
- operatmg operating
- area | area _y Y
10 /.
Il
N 1 /
1 v,
107"
0 250 500 750 1000 1250 1500
fi (MHz)
Fig. 6 Typical sensitivity curve under nominal conditions.
APPLICATION INFORMATION
) 1
10nF 3 10 nF
i T
I VCC =5V
14
10nF 2 5 1
v-hf. ” to tuning
/ 10nF SAB1018 system
1 B
whif | 3] 12 (twisted leads)
i/ 1 |4 |10 |13
220 220
Q Q
w 7284424.1

Fig. 7 Circuit diagram.

Application in a television tuning system. The output peak-to-peak voltage is about 1 V.
For tuning circuits requiring a higher input voltage a transistor stage will be needed.
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Sensitive 950 MHz divider-by-256 SAB1018

14

seating plane

-LEAD DUAL IN-LINE; PLASTIC (SOT-27S, T, V)

-+ 195 max —————————————| <+— 8,25max —
T |
47 |
) max !
Y051 l | | |
,_min | | |
4 [] 0762 | |
76 =l 0.32
390 ) max ‘
3,05 I I
! ; L I
2,2 | | le——[762) ——
-l 22 ! | | i | [7.62] - |
95 |
1,4 max 7,6 725113610
I at
@ Positional accuracy.
1% 13 12 1 10 9 8 ® Maximum Material Condition.
3 .
'~ (1) Centre-lines of all leads are

) ) ’ : ) within 0,127 mm of the nominal
position shown; in the worst case,

1 2 3 L 5 6 7 the spacing between any two leads
Tt may deviate from nominal by
N W N R L £0,254 mm.
(2) Lead spacing tolerarices apply
top view from seating plane to the line
indicated.

Dimensions. in mm

(3) Index may be horizontal as shown,
or vertical.

SOLDERING

1.

By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between

300 OC and 400 ©C, for not more than 5 seconds.

. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

Repairing soldered joints
The same precautions and limits apply as in (1) above.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

SENSITIVE 950 MHz DIVIDER-BY-256

SAB1018A

This silicon monolithic integrated circuit is a prescaler in current-mode logic. It contains an amplifier,
a divide-by-256 scaler and an output stage. It has been designed to be driven by a sinusoidal signal from
the local oscillator of a television tuner, with frequencies from 70 to 350 or 500 to 950 MHz, for a

" supply voltage 91‘ 5V + 5% and an ambient temperature of 0 to 70 °C.

3
Vee SAB1018A
CTRS8
1|C Q
1 > c  a Hle
2 - = |> Q|7
¢ a
Co
VEE VEE VEE
4 5 8 7285322

Fig. 1 Block diagram. CTR8 = 8 binary dividers = (+ 256).

QUICK REFERENCE DATA

Supply voltage
Input frequency range (pins 1 and 2)

Input voltage

Output voltage swing

Output current LOW

Power consumption per package (no load)
Operating ambient temperature

Vee 5+5%
fi 70 to 350

and 500 to 950
Vi(rms) min. 10
Voipp) v 1
loL typ. 2,4
Pav typ. 300
Tamb Oto+70

\%
MHz
MHz
mV
v
mA
mW
oC

PACKAGE OUTLINE
SAB1018A: 8-lead DIL; plastic (SOT-97A).
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SAB1018A

U PINNING
C‘II 1 E’ Ves Vce positive supply
VEE 0 V; ground
C2 l 2 E Qp Cq.Co differential inputs
SABT0T8A Qy, Q complementary outputs
Vcc| 3 6 | QH H. QL p y outpu
VEE[ 4 5 | VEE
7285319

Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION

The circuit contains an amplifier, a divide-by-256 scaler and an output stage. It has been designed to be
driven by a sinusoidal signal from the local oscillator of a TV tuner, with frequencies from 70 to 350
or 500 to 950 MHz, for a supply voltage of 5 V * 5% and an ambient temperature of 0 to 70 °©C.

The inputs are differential and are internally biased to permit capacitive coupling. For asymmetrical
drive the unused input should be connected to ground via a 56 £2 resistor and a capacitor, to give
approximately equal impedances at the two inputs of the amplifier.

The first divider stage will oscillate in the absence of an input signal; an input signal within the specified
range will suppress this oscillation.

The outputs are complementary open-collector current sources. The output current edges are slowed
B I T T e T A & R N s Tt TS £ sl alminal Thao avtacomal land A o crmemlu,
UOWIT IHEnnaily 1o reduce uie narinoinic COnwiie vl uie siyiial., 1 11e cXLernial 1uau aru uic suppiy

voltage to which it is connected determine the output voltage.

There are three limitations to this output voltage and consequently to the load and to the supply
voltage to which it is connected. Firstly it should not be possible under any circumstances that the
output voltage becomes lower than 1,6 V below V¢, to avoid saturation of the output transistor.
Further it should not be possible that the output voltage becomes higher than 10 V, to avoid break-
down of the output transistor. Finally the output voltage swing should not be much larger than 1 V
peak to peak, to keep the capacitive feedback to the inputs of the circuit small.

Wide, low-impedance ground connections and a short capacitive bypass from the V¢ pin to ground
are recommended.
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Sensitive 950 MHz divider-by-256

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.)
Input voltage

Output voltage
Storage temperature
Junction temperature

D.C. CHARACTERISTICS

Vee
Vi
VO
Tstg

Tj

VEg =0V (ground); Ve =5V; Tamb = 25 OC unless otherwise specified.

SAB1018A

max. 7V
OtoVee V
max. 10 V

—55t0 +125 ©°C
max. 125 ©C

The circuit has been designed to meet the d.c. specifications as shown below, after thermal equilibrium
has been established. The circuit is in a test socket or mounted on a printed-circuit board.

Output voltage
HIGH level

LOW level

Qutput current
atVoL=Vec—16V

at VoL =Vce
Supply current

A.C. CHARACTERISTICS

VEE =0V (ground); Vg = 5V £ 5%; Tamp = 0to +70 °C.

Input voltage (see Fig. 3)
f; = 70, 350, 500 and 950 MHz

Output rise time *
Output fall time *

VoH
VoL

oL
oL

Vi(rms)
TLH
TTHL

* Between 10% and 90% of observed waveform; R =510 Q;C_ = 60 pF.

max. 10 V
min.Vee-1,6 V

min. 2 mA
max. 2,8 mA
typ. 60 mA
max. 75 mA
10 to 150 mV
< 140 ns
< 140 ns
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SAB1018A

hybrid junction Vee
vhf/uhf, (~3dB) RiZ508 (+sV)
sinewave —_
generator + 510 sio
3 Q Q
v 2
~ 1 6 to
(—3dB) .r _‘"_— oscilloscope
4 adapter
50 t0 75 O SAB1018A
_ 7
508 [] 56 Q2 45,8
T VEE =0V
_n 7285320

Fig. 3 Test circuit for defining input voltage.

— Cables must be 50 £ coaxial.

— The capacitors are leadless ceramic (multilayer capacitors) of 10 nF.

|

|

Qy

—_

vQ,_
Ve -1V f
[
__I'L_
u

VEE

7284420.2

Fig. 4 Output stage.
Qy =pin6

QL =pin?
VEg=pin 8
Vce=pin 3

R1 =600

All connections to the device and to the meter must be kept short and of approximately equal lengths.
Hybrid junction is ANZAC H-183-4 or similar.

L] R1
December 1980 (



Sensitive 950 MHz divider-by-256 SAB1018A

VUEVELUFNVICINT QAIVINLL A1 A

)
| ol 2o YAy 2 8 ki g

Y =«
RESISTANCE COMPONENT (r/Zq)

72852011

Fig. 5 Smith chart of typical input impedance.
Vi(rms) = 26 mV; V¢ = 5 V; reference value = 75 2.
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SAB1018A

7285323,
103 3.1
Vi(rms)
(mV)

10% AT %k 4

¥4 guaranteed guafant'eed

1 v.h.f. u.h.f.

- operating operating

| area Lf Z | area
10 7 /Z

II
\‘
. /
1 4
107!
0 250 500 750 1000 1250 1500
f; (MHz)
Fig. 6 Typical sensitivity curve under nominal conditions.
APPLICATION INFORMATION
/%
10nF ==
VCC =5V
3

10nF
1

6
v.h.f. '——“_— — to tuning
4 10nF SAB1018A system
u.h.f. |_2 }_7_ (twisted leads)

"220 220

VEE =0V
7285321

N

Fig. 7 Circuit diagram.

Application in a television tuning system. The output peak-to-peak voltage is about 1 V. For tuning
circuits requiring a higher input voltage a transistor stage will be needed.
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Sensitive 950 MHz divider-by-256 J L SAB1018A

8-LEAD DUAL IN-LINE; PLASTIC (SOT-97A)V

- 10 max > <+—— 8,25 max —|
e
8 r
a | ?
(=4 = !
.E 4,2
o max
2 0,45 ¢
- — min
[ B I 1 12)
%‘ g 053 Y 0,76
| | I Y 1
. max
v U w
| ' ' )
max 76 7z73595:1
1,4 max
@ Positional accuracy.
8 5 . M Maximum Material Condition.
top view
(1) Centre-lines of all leads are
J | S }_ [ — within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
1 4 may deviate from nominal by
+0,254 mm.
(2) Lead spacing tolerances apply
from seating plane to the line
Dimensions in mm indicated.
SOLDERING
1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 OC and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples SAB1077

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

SENSITIVE 1 GHz DIVIDER-BY-248/256

This silicon monolithic integrated circuit in current-mode logic is a dual-modulus prescaler for digital
television tuning systems based on frequency synthesis. The device has separate band-selected inputs
for the v.h.f. and u.h.f. oscillator signals.

|14
SAB1077 | Yee
21C L NVHFL [ CTR2 L | MuX
31C - ] 1 CTRDIV
Q
| | CTR1 L { "31/32 H |10
|| | D Ll
4|C3 UHF| | cTR2
+ - —
C
14l - —
11]BS
12| M
| VEE
|6,7.8
7289142
Fig. 1 Block diagram.
Pins 1 and 13 (not connected) preferably grounded or connected to V.
CTR2 = 2 binary dividers (+4); CTRDIV 31/32 = divider-by-31 or 32.
QUICK REFERENCE DATA
Supply voltage Vee 5+56% V
Input frequency range, v.h.f. f2.3 70 to 350 MHz
Input frequency range, u.h.f. fa.5 500 to 950 MHz
Count input voltage Vi(rms) > 7 mV
Output voltage swing Vo(p-p)  typ. 1V
Power consumption per package (no load) Pav typ. 200 mW
Operating ambient temperature Tamb 0to70 ©C

PACKAGE OUTLINE

SAB1077T: 14-lead flat pack; plastic (SO-14; SOT-108A).
SAB1077P: 14-lead DIL,; plastic (SOT-27S, T, V).
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SAB1077

ne. | 1 EVCC Vee positive supply

—1_—_, VEE 0 V; ground
i [2 3]ne. Cr2 differential v.h.f. inputs

cy E E M C34 differential u.h.f. inputs
QH; QL complementary outputs

cz[4] saBi077 [11])8s M mode control input
BS band select input
Ca E EQH n.c. not connected
(pins preferably grounded
VEEI 6 E]QL or connected to V)
VEEI 7 EVEE
7289135

Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION

Count inputs

The differential count inputs are made equally well suited for asymmetrical and symmetrical drive by
a sinusoidal signal from the local oscillator of a television tuner. Two sets of count inputs are present,
one for oscillator frequencies for the v.h.f. band including the S channels, 70 to 350 MHz, the other
for the u.h.f. band (500 to 950 MHz). These inputs are internally biased to permit capacitive coupling.
For asymmetrical drive the unused input of each pair should be connected to ground via a capacitor.
Symmetrical drive by a coupling loop is possible with a single capacitor.

The first divider stage oscillates in the absence of an input signal, giving an output signal corresponding
with an input frequency of about 350 or 850 MHz when either the v.h.f. or the u.h.f. input is activated.
An input signal within the specified range suppresses the oscillation.

Band select

The band select input enables one input section and switches off the other. It may either be driven by
a band select signal from a MOS circuit or by the supply voltage of the u.h.f. tuner, provided that the
voltage limits on this input are not exceeded.

Mode control

The mode control input selects the division ratio. The input is internally biased to the HIGH level. It
may be driven by an open-drain output. For a fixed division ratio of 256 it may be left open. To change
the division ratio of a particular counting cycle the mode control signal should have attained its new
level before a counting cycle of 232 input cycles is completed. See timing diagram (Fig. 3).

Outputs

The outputs are complementary open-collector current sources. The external load and the supply
voltage to which this load is connected determine the output voltage. They should be chosen such that
the 10 V rating will not be exceeded, that the output voltage will not drop more than 1,6 V below
Ve, and that the output voltage swing will not substantially exceed 1 V.

The output current edges are slowed down internally to reduce the harmonic contents of the output
signal. Radiation by the output signal may be reduced further by transporting the two complementary
signals via twisted wire or flat cable, even if only one signal is to be used to drive the subsequent circuit.
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Sensitive 1 GHz divider-by-248/256 SAB1077

If radiation is no problem the unused output may be connected directly to the supply, preferably to
the supply of the tuning system or alternatively to V.

Wide, low-impedance ground connections and a short capacitive bypass from the V¢ pin to ground
are recommended.

Pins, marked n.c., preferably should be grounded or connected to V.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (d.c.) Ve  max. 7V
Input voltage (d.c.)
count input A OtoVee V
band select input V11 Oto16 V
mode control input V12 OtoVge V
Output voltage (d.c.) Vo max. 10 V
Storage temperature Tstg —55to+125 OC
Junction temperature T max. 125 °C

January 1981
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SAB1077

D.C. CHARACTERISTICS
VEE =0V (ground); Ve =5 Vi Tamp = 25 ©C unless otherwise specified.

The circuit has been designed to meet the d.c. specifications as shown below, after thermal equilibrium
has been established. The circuit is in a test socket or mounted on a printed-circuit board.

Band select inputs

input voltage HIGH level ViH 26to16 V
input voltage LOW level ViL Oto1V
input currentat V| =12V IiH < 1.2 mA
input currentat V| =0V -hL < 10 A
Mode control input .
input voltage HIGH level ViH 29to5 V
input voltage LOW level ViL 0to25 V
input currentat V| =5V I < 10 pA
input currentat Vy =0V -hL < 0,6 mA
Output voltage
HIGH level VOH < 10 V
LOW level VoL > Vee—1.6 V
Output current
atVo=Vce—-16V loL > 1 mA
at Vo =Vce loL < 1,5 mA
Supply current
_ ) typ. 35 mA
at band select = L (v.h.f. enabled) lce < 45 mA
t band seiect = H (W.h.f bied) | typ. 45 mA
at band seiect = H (u.h.f. enabied) cec < 55 mA
A.C. CHARACTERISTICS
VEg =0V (ground); Voc =5V £ 5%; Tamp = 0 to + 70 OC.
Count input voltage (see Fig. 3)
f; = 70, 350, 500 and 950 MHz Vi(rms) 7 t0o 150 mV
Count input voltage standing-wave ratio; Vj(rms) = 25 mV; reference 75 Q
fi= 70 to 350 MHz VSWR < 6
f; = 500 to 950 MHz VSWR < 4
Propagation delay time (see Fig. 3) R|_ =820 ; C|_= 15 pF
Ch —= Q; tPLH < 90 ns
Ch — Qn; tPHL < 90 ns
Set-up time (see Fig. 3)
M —= Cj tsy > O ns
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Sensitive 1 GHz divider-by-248/256 ’ L SAB1077

MODE
CONTROL
INPUT

tsu
YT S A VY A NN A VY A VY A
INPUT
—| 128 cycles |<— 104 input cycles —

<+— 120 input cycles ———————

<«— 128 input.cycles
—| tPHL | —=| tPLH | =

——— (]| pee——— — — — — — —_——
OUTPUT QH \ \
_l v A
—_ ,————
OUTPUT QL / /
—_— — e v
—=!1PLH == =l tpHL =— 7289143

Fig. 3 Definition of propagation delay times and set-up time.

A positive set-up time is required (tg, = min. 0 ns). When the mode control signal has reached the LOW
level before a counting cycle of 128 + 104 = 232 input cycles is completed, then the counting cycle will
be terminated after 128 + 120 = 248 input cycles; a HIGH level extends the counting cycle to 128 +
128 = 256 input cycles.

hybrid junction

Ri=50Q
v.h.f./u.h.f. —3dB i
sinewave _( ,) N Vee
generator + iy
’ § 14 820[]820
- 2 2
10
an\ 250 2 tp
{-308) j,L 'TE’T ¥ oscillo-
7 adapter SAB1077 scope
50t0 752 3| 9
509 @)
'|' 1,6,7,8,13
y VEE
7& 7289136 =0V

Fig. 4 Test circuit for defining input voltage.

— Cables must be 50 Q2 coaxial.
— The capacitors should be low-inductance types e.g. leadless ceramic (multilayer capacitors) of 10 nF.

— All connections to the device and to the meter must be kept short and of approximately equal lengths.

— Hybrid junction is ANZAC H-1834 or similar.
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SAB1077

2(5)

3(4)

;)
"L

al

BIAS
GENERATOR

VEE

|14

Fig.

7289138

6 Band select input.

R2
Fig. 5 Count input configuration.
v.h.f.: input pins 2 and 3.
R1 =R =200 Q.
u.h.f.: input pins 4 and 5.
R1=R2=330%.
7289139

(5V)|14
[Vee
10
kQ
12 typ. 2,7V
VEE
' 7289137

Fig. 7 Mode control input.
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Sensitive 1 GHz divider-by-248/256 SAB1077

Vee =9V, Qul1o

.

o
~
Ico

Vee—-1V |

l | Fig. 8 Configuration of the output stage.
R1=16k&
[]Rl
VEE VEE
7 8 7289140
3 7289144
10
- Vi(rms)
(mV) \
10?
\ / o
10 L= - —
% 7
N y. 4
/|
4
1 | [/
== / =
f
\ N\ 1]
\
\ \
0 0,25 05 0,75 1 1,25

’

1
f; (GHz)
Fig. 9 Typical sensitivity curves under nominal conditions. Vg =5 V; Tamp = 25 °C.
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SAB1077

1000 / 200MHz
70,
501100

900

o] w| &4 ef wl »
o =l & of P
RESISTANCE COMPONENT (r/Zq)

7289145

Fig. 10 Smith chart of typical input impedance.
Vi(rms) =25 mV; Ve =5 V; reference 75 (2.
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Sensitive 1 GHz divider-by-248/256

SAB1077

VUEVELUPMENI DAMFLE DAIA

APPLICATION INFORMATION

—

14
2 Vee
v.h.f. __"_..
5 10
u.h.f. —"—— to
SAB1077 tuning
) “ 4 9 system
u.h.f.
tuner supply > L (twisted leads)
PLL > 12
tuning system nc. |VEE
1,131 6,7,8
7289141

2.

Fig. 11 Circuit diagram for application in a television tuning system.

For a fixed division ratio of 256 pin 12 may be left open. Ideally the load resistor is located near the
subsequent tuning circuit. A tuning circuit that is not capable of being driven by a signal with a peak-
to-peak voltage of about 1 volt will need an interface circuit.
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SAB1077

14-LEAD FLAT PACK; PL/ASTlC (SO-14; SOT-108A)

| 5,2 max
i¢ 8,75 max
Pt
1,45
max 175
max
048 max _J ‘ M 7273967
~5 - =
7 6 5 4 3 2 1 top view
Dimensions in mm
8 9 10 1 12 13 14 @ Positional accuracy.
d i t H ® Maximum Material Condition.
SOLDERING

The reflow solder technique

The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or,
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed
by heating.

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder.
They are available in various forms 'depending on the specification of the solder and the type of binder
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem-
perature of this paste is about 220 to 230 ©C when a mild flux is used.

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact
area.

The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid.

After soldering, the substrate must be cleaned of any remaining flux.

10
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples SAB1078

made available for evaluation. It does not necessarily
imply that the device will go into regular production. SAB1078A

650 MHz DIVIDE BY 10/11 PRESCALER

This silicon monolithic integrated circuit is a high speed prescaler. It will divide by either 10 or 11 over
a frequency range from d.c. to typically 350 MHz (SAB1078) or 650 MHz (SAB1078A).

The divide by 10 or 11 capability allows the use of pulse swallowing techniques to control high speed
counting modules by lower speed circuits. An internal extra gate makes it readily cascadable without
using additional ECL clocks.

® Divide by 10/11 Mode Control

® TTL and complementary ECL outputs

® Pull-up resistors or Mode Control inputs for TTL compatibility
® [nternal input pull-down resistors

® [nternal biasing reference for a.c: coupled clocking _ U
® Count gating input CE| 1 16| CP
® Asynchronous Reset for initializing
® Readily cascadable M4 [Z 15| Vies
My M
102 My [3] 14| R
2 3

Veer [4] 13] Vee2
e |7 Veea (5] 12] Veer
U Rm1 6 | [11] Q7T

1] 8
—]CE QeeL —
16 9 R 7 10| Q
— cP Qecl — M2 E :] o
15 1 QpcL | 8 9]a
— Vref arrL b— (=] :] ECL

R OC 7286329

]14 |1o Fig. 2 Pin designation.

7286330

Veer =Veez =0V (ground);
Fig. 1 Logic diagram. . Vg1 =VEEg =52 V.

QUICK REFERENCE DATA

SAB1078 | SAB1078A

Maximum input frequency f; typ. 280 [ 600 MHz
Operating ambient temperature Tamb Oto+70 oC
Lower consumption per package Pav typ. 600 mwW
Supply voltage VEE1 typ. —5,2+5% \%
Output voltage VoH. VoL ECLand TTL levels V

PACKAGE OUTLINE (see Package Outlines).

SAB1078P; AP: plastic 16-lead dual in-line (SOT-38).
SAB1078D; AD: ceramic 16-lead dual in-line (SOT-74).
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650 MHz divide by 10/11 prescaler SAB1078

SAB1078A

FUNCTIONAL DESCRIPTION

The SAB1078 contains four ECL flip-flops, an ECL to TTL converter and a Schottky TTL output
buffer with an active pull-up. Three of the flip-flops operate as a synchronous shift counter driving
the fourth flip-flop, operating as an asynchronous toggle. The internal feedback logic is such that
the TTL output and the Qg output are HIGH for six clock periods and LOW for five clock periods.
The Mode Control (M) inputs can modify the feedback to make the output HIGH for five clock
periods and LOW for five clock periods, as indicated in the count sequence table.

When the output of the flip-flops are in the HHLL state shown in the table, M2 input state will be
present on Qg. The usefulness of this Q¢ output lies in the timing required at the mode control

pins when cascading two dividers. A low signal at both of these pins causes a +|| cycle to start each
time the output Q4 goes HIGH; thus, to achieve a single ¥|| cycle, the low pulse at the M pin must

be shorter than one output period. If two 10/11 are cascaded, the faster counter requires, a narrower
M pulse: that is the Q¢ cascade out signal of the slower divider. The Q¢ output is designed for driving
the M input of the faster divider without any interfacing.

The feedback logic is such that at the instant the output goes HIGH, the circuit is already commited
as to whether the output period will be 10 or 11 clock periods long. This means that subsequent
changes in an M input signal, including decoding spikes, will have no effect on the current output
period. The only timing restriction for an M input signal is that it be in the desired state at least a
set-up time before the clock that follows the HHLL state shown in the table. The allowable pro-
pagation delay through external logic to an M input is maximized by designing it to use the positive
transition of the SAB1078 output as its active edge. This gives an allowable delay of ten clock per-
iods, minus the C to Q delay of the SAB1078 and the M to C set-up time. If the external logic uses the
negative output transition as its active edge, the allowable delay is reduced to five clock periods minus
the aforementioned delay and set-up time.

Capacitively coupled triggering is simplified by the 400 2 resistor which connects pin 15 to the internal
Vgp reference. By connecting this to the C input, as shown in Fig. 4 the clock is automatically centred
about the input threshold. A clock duty factor of 50% provides the fastest operation, since the flip-
flops are master/slave types with offset clock thresholds between master and slave. This feature ensures
that the circuit will operate with clock waveforms having very slow rise and fall times, and thus, there
is no minimum frequency restriction. Recommended minimum and maximum clock amplitude as a
function of a frequency and temperature are shown in Fig. 8. When the C or any other input is driven
from another ECL circuit, normal ECL termination methods are recommended. One method is indicated
in Fig. 5.

When an M input is to be driven from a TTL output operating from the same V¢ and ground (VEE),
the internal 2 kS resistor can be used to pull the TTL output up as shown in Fig. 6. Some types of
TTL putputs will only pull up to within two diode drops of V¢ which is not high enough for
SAB1078 inputs. The resistor will pull the signal up through the threshold region, although this final
rise may be somewhat slow, depending on wiring capacitance. A resistor network that gives faster rise
and also lower impedance is shown in Fig. 7.

The ECL outputs have no pull-down resistors and can drive series or parallel terminated transmission
lines. For short interconnections that do not require impedance matching, a 270 £ to 510 €2 resistor
to VEE can be used to establish the V| level. Both V¢ pins must always be used and should be
connected together as close to the pqckage as possible. Pin 12 must always be connected to the VEE
side of the supply, while pin 13 is required only if the TTL output is used. Low impedance V¢ and
VEgEg distribution and r.f. bypass capacitors are recommended to prevent crosstalk with other circuits.
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SAB1078
SAB1078A

COUNT SEQUENCE TABLE

OPERATING MODE TABLE

Q Qy Q3 Q4 (Q7TL) Qc inputs output
H H H H=g +11  H R|Cg| My | My | "ESPOMSE
+10 L H H H H
L L H H H H | X X X set HIGH
L L L H H L | H X X hold
H L L H H L L L L -1
H H L H H L L H X =10
L H H L H L L X H +10
L L H L H
L L L L H X = immaterial.
H L L L H
“H ML L - Mo Veo
Note: A HIGH or R forces all outputs HIGH. R1
z, SAB1078 .
ECL Pt 16 cp
CIRCUIT
e
0,1 uF _______ 7286335
' O__”_ﬁ cp  SAB1078 Vee
4000
Zy 50 75 100 |
7286334
R1 81 122 163 |
Fig. 4 Capacitively coupled clocking. Ro 130 195 260 | Q

SAB1078
2k

12 13 (optional)

7286336

Fig. 6 Using internal pull-up with TTL Source.

Fig. 5 Clocking by ECL source via terminated line.

SAB1078

—

7286337

Fig. 7 Faster low impedance TTL to ECL interface.

December 1981



650 MHz divide by 10/11 prescaler SAB1078

SAB1078A
RATINGS .
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (d.c.) VEE max. -7V
Input voltage Vi VEgtoVee V
Output voltage Vo max. VEgtoVge V
Storage temperature Tstg —55to + 125 °C
Junction temperature Tj max. 125 °C

D.C. CHARACTERISTICS TTL INPUT/OUTPUT OPERATION
Tamb =0°Cto +759C. Ve = Vg2 =0to 7 V unless otherwise specified. VEg1 = VEgp = GND.

limits
characteristic symbol mi. typ. max units | conditions
" | note 1 )
Input HIGH voltage ViH 4.1 \ guaranteed input HIGH threshold
M1 and My inputs voltage (note 2);Vccq =Veg2 =50V
Input LOW voltage ViL 3,3 \% guaranteed input LOW threshold
voltage (note 2);Vecq =Veec2 =50V
Output voltage HIGH | Voy 23| 33 \% Vee1 =Vee2 = min. gy = 640 uA
Q7T output
Output voltage LOW | Vo 0,2 05|V Veer =Vee2 = min. lgp =20 mA
QT output
.Input current LOW I —23 | -50|mA | Vcer=Veez=max. V| =04V;
M1 and My inputs pins 6, 7=Vcc
Output short circuit Isc —20| —60 —80 | mA Veetr =Veez =max. Vo =0V;
pin 14 =V¢c
Notes

1. Typical limits are at Vo = 5,0 V and Tymp = 25 OC.

2. The Mq and M3 threshold specifications are normally referenced to the V¢ potential, as shown in the
ECL operation tables. Using VgE (gnd) as the reference as in normal TTL practice, effectively makes
the threshold vary directly with V. Threshold is typically 1,3 V below Veeleg.+3,7VatVeg =
+5 V). A signal swing about threshold of + 0,4 V is adequate, which gives the stated V| and V|
values. The internal 2 kS2 resistors are intended to pull TTL outputs up to the required V| range, as
discussed in the functional description and shown in Fig. 6.
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SAB1078
SAB1078A

A.C. CHARACTERISTICS TTL OPERATION
Veetr =Veez=nom. 5,0V VEg1 =VEE2 =0V (ground); Tamp= 25 °C

characteristic symbol min. typ. max. units | remarks
propagation delay tPLH
rise and fall time rPﬁ[
CP —= Q77L 6 12 14 ns all limits to be fixed
see Fig. 10
transition +
fall time TLH - 5 - ns | between 20% and 80%
THL see Fig. 10

TTL output swing is guaranteed of f, max. at Tamp =0 to + 75 OC.

D.C. CHARACTERISTICS ECL OPERATION
Veer =Vee2 =GND. VEg1 =-5,2 V.

limits T
characteristic symbol - units g@b conditions
min. typ. max.
Output voltage HIGH —1060 | —995 | —905 | mV 0
QgcL and QgL VOoH —1025 | —960 | —880 25 load =50  to -2 V
-980 | —910 | —805 75
Q¢ Vou - —-1020 - mV | 25 | no load
Output voltage LOW —1820 |—1705 |—-1620 | mV
Qgcp and QgL VoL load =50 2 to -2V
Q¢ VoL —-1620 mV 25 | no load
-11356 -840 | mV 0 | Mq or Mg can be con-
Input voltage HIGH VIH -1095 -810 25 | nected to V¢ for fixed
—-1035 -720 75 | divide-by-ten operation
-1870 —1500 | mV 0
Input voltage LOW ViL —1850 —-1485 25
—1830 —-1460 75
Input current HIGH IH
C input 400 | uA 25
R input 400 25 |V =V|H max.
M1 and M3 input 250 25
Input current LOW I 0,5 MA 25 |V =V|L min.
Supply current Igg —100 -75 mA | O |pins6,7,13 not connected
to 75
Supply voltage range | VEE =57 | =52 | -4,7 |V 0
to 75
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650 MHz divide by 10/11 prescaler SAB1078

SAB1078A
A.C. CHARACTERISTICS ECL OPERATION
Tamb =00Cto+759°C.Vco1 =Vee =GND. VEg1 =52 V.
limits
characteristics symbol |0 °C +250C +750C | units conditions
typ. |min. |typ. |max.| typ.
Propagation delay tPLH 22113 251 3,0 3,0 ns
C—QcL tPHL
tPLH
R—=Q —_— 1,7 20|60 3,56 ns
ECL PHL
Set-up time M\—=C |t 10|40 1,0 1,0 ns R =502t —-20V
Hold time M—C |ty -0,56|00 |-05 -0,6 ns
Transition time tTLH 1,0 1,0 1,0 ns tr=t=20£0,1ns
LOW to HIGH (20% - 80%)
HIGH to LOW tTHL 1,0 1,0 1,0 ns see Fig. 10;
between 20% and 80%
Maximum count freq.
SAB1078 £ 350 (280 | 350 325 MHz input pulse = Vj (p.p)=
SAB1078A Imax. | 650|600 | 650 625 350 mV
1200 7286338
X
Z 1000 \\
- \
2 800 \}‘
& W
W\
600
\\\\
N
400 I
75 %
- A 2] -ss0c
200 = Nt
I +25°C
. I l
] 200 400 600 800 1000
f; (MHz)

Fig. 8 A.C. coupled triggering characteristics.
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SAB1078

. SAB1078A

SCOPE

+2,0V i CH. A
C 7

L1 7
PULSE L SCOPE
o cP Q o2
GEN. i CH.B
Z v RT
M Q
4 SCOPE
EXT.
—0 C TRIG.
(+11), OPEN Ve (£10) ;I; -32V Ry
'/
” 7286333
Fig. 9 Switching times test circuit.
Vee=+20V N
VEE=-32V otes

Use high impedance probes to test Q1 ;

RT =50 Q (scope input impedance) connect pin 13 to VEE.

C_ =jig and stray capacitance <5,0 pF

For high frequency test use a.c. coupled
L1 =Ly equal 50  impedance lines input as in Fig. 4. Adjust input pulse
C =0,1pF Vi(p-p) =350 mV.

te=tg= 2,0+0,1ns

INPUT

OUTPUT Q (+10) ’ ’

— <—tPLH,CPtOQ4
_I > |- IPHL, CPto Q4 =10

OUTPUT Q (= 11) ‘

— <—IPLH,CPt004 > <—tPHL,CPtOQ4+11

X . 7286331

——»I - t;MtoCP

Fig. 10 Switching times test waveforms.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

SAB1801D

DUAL DIFFERENTIAL D-TYPE FLIP-FLOP

The silicon monolithic integrated circuit SAB1801D is an ECL dual D-type flip-flop with latch, includ-
ing differential inputs and enabled outputs. The clock input is common to both flip-flops and each
output gate is enabled by a common enable input. The input data (D) are registered at the output when
the clock is HIGH and the output is latched by the negative transition of the clock (falling edge).

The SAB1801D is useful in applications such as phone repeaters, sensible line comparator-receivers and
fast analogue-to-digital converters.

Features:

— fast propagation delay with low power dissipation;
— gated outputs for bus-oriented and line transmission codes applications;
— high fan-out capabilities (50 2 lines);

— high immunity for power supply variations;

— fully compatible with ECL standard GX family.

|1

|14

Veer

3|P1
D>—
2|p, ]

Vee2

FF
Q
9
D
41~3 \
5P V7 FF
R
Vee
|7 7274701

QUICK REFERENCE DATA

l—]ﬂﬂl_]i_ll_]ﬂ

VCC2 01 n.c. n.c. O.2 G

D) SAB1801D

L 2] 3] La] Ls] Le] L]

7274702

Vet = Vee2 = 0V (ground)
VEg=-52V
Fig. 2 Pin designation.

Fig. 1 Block diagram.

Supply voltage

Operating frequency
Output voltage swing

Operating ambient temperature

Power consumption per package (no load)

VEE -5,2+10% V
frmin 110 MHz
typ. 840 mV
Tamb Oto+75 ©C
Pav  typ. 310 mw

PACKAGE OUTLINE

14-lead DIL; ceramic (SOT-73).
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SAB1801D J L
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Dual differential D-type flip-flop

SAB1801D

D

FF

Q

7274704

Fig. 4 Logic diagram (one flip-flop).

RATINGS

FUNCTION TABLE

G C ‘D | Qp+1

1 X X 0]

0 0 X Q,

0 1 O 0]

0o 1 1 1
Positive logic

1 = HIGH state (the more positive voltage) = H
0 = LOW state (the less positive voltage) = L
X = state is immaterial

‘D’ = HIGH when Vp1 — Vpg =50 mV

D =

LOW when Vpq — Vp2 <50 mV

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.)

Input voltage

Output current

Storage temperature

Junction temperature

D.C. CHARACTERISTICS
Vee1=Vee2=0V (ground); VEg = —=5,2V
Each circuit has been designed to meet the d.c. specifications shown in the test table below, after

thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed-circuit
board and transverse air flow > 2,5 m/s is maintained.
Outputs are terminated via a 50 Q2 resistor to —2,0 V. Test values for applied conditions are given in
the table and defined in the figure.

Test table C and G inputs

Tamb 0 25 75 oc
V|Hmax| —0.840 | —0,810 | —0,720 | V
VT | —1,145| —1,1056 | —1,045 | V
VLT | —1,490| —1,475 | —1,450 | V
ViLmin | —1,870 | 1,850 | —1,830 | V

Fig. 5.

Vo

VEg  max. -8V
7 Oto VEg V
lo max. 50 mA
Tstg —55to +125 ©OC
T; max. 125 0OC

vOqux

VOHmin

\_ /A

Vour

VoLt

X

VoLmax —]

VoLmin

|

B \Z

1

Vi

Vitmin | V1T VIHT | ViHmax

vILmux

7255963
vIHm'm
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SAB1801D

D.C. CHARACTERISTICS (continued)

Test table DY and D™ inputs

V1Hmax

V|Lmax (the less negative input)

-0,6V
-3,0V
V|Lmin (the more negative input) —5,2 V

7274705

pin Tamb (°C) conditions
symbol under
test 0 25 75 pin test value
Output voltage min. —1000 —-960 —900 mV| 9 ViHmin
HIGH Voy typ. | 13 - -880  — mV| 8 | ViHmax
max. -840 —810 —720 mV|(23 |AV|=50mV
Output voltage min. -1,870 -1,850 -1,830 V
LOW VoL typ. 13 - -1,720 - \Y 9 VIHmax
max. -1665 —1,650 -1,625 V
Input current
HIGH IlH  max. 45 pA V|Hmax
typ. | every - - - mA | every .
Supply current | 1gg max. | input - 60 — mA | input ViLmin
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Dual differential D-type flip-flop

SAB1801D

A.C. CHARACTERISTICS
Vee1=Vee2=+2V; VEE = —3,2V; Tamp =25°C

pin conditions
symbol |under | min. typ. max. test voltage input pulse
test on pin on pin
Propagation
delay time
c —Q tpd 13 2,2 36 54 ns | 2,3 (note 1) 8
8 031V
G —Q tod 13 1,0 20 34 ns 2.3 (note 1) 9 (note 3)
Differential delay
C —G Atcg 13 1,3 16 19 ns - — —
Q1 — Qo AtQq0,|10,13|-025 0 025 ns i’g (note 1) 8
. -  +05 - ns | 23AV;=0,1V 8
Set-up time tsy 13 _ 05 - ns | 23AVi= 1V 8
. 13 - 1,7 - ns | 23AV|=0,1V 8
Hold time thold |43 - 427 —  ns|23AV= 1V| 8
Rise time 1, 13 1 1,6 25 ns | 2,3 (note 1) 8
Fall time ¢ 13 1 1,6 25 ns | 2,3 (note 1) 8
VCC=+ 2V
+
SYED B B
| &
pulse
generator )%
Dy —
. |
to oscilioscope ] — — Q
channel A" — Dg4— DUAL D-TYPE ! to oscilloscope
2 c —| Fup—FLoP | o, ? channel "B
G —_—
| E\
Input pulse
t = t¢= 2,0 £ 0,2 ns (20 to 80%) 0,1uF
VEg=-32V 7274706

Notes
1. See Fig. 8.

Fig. 7 Switching times test circuit.

2. G-input (pin 9) must be connected to +0,31 V unless otherwise specified.
3. Input pulse on G identical to input pulse on C.
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SAB1801D

A.C. CHARACTERISTICS (continued)

t,=t;=2,0ns —=

+1,1V
80%
CLOCK INPUT 50%
20%
+0,31V
[ thold
— tSU -
DY, D™
,DTINPUT _—
—] tpd ———
80%
Q OUTPUT 50%
20%
I I R
t tg 7274707

Fig. 8 Switching times waveforms.

tgy is the minimum time before (or after if negative) the positive transition of the clock pulse (C) that
the information must be present at the D input.

thold is the maximum time before the positive transition of the clock pulse (C) that the information
must be present at the D input.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available SAF1034E
for evaluation. It does not form part of our data handbook system and 9
does not necessarily imply that the device will go into production SAF1534E

SUPERSEDES DATA SHEET OF JUNE 1977

4-TO-1 DIVIDERS

The silicon monolithic integrated circuits SAF1034E and SAF1534E are ECL fixed-ratio divide-by-4
scalers for input frequencies in the ranges 70 MHz to 1,05 GHz (SAF1034E) and 100 MHz to 1,5 GHz
(SAF1534E) and over an ambient temperature range of —40 to +85 OC.

The inputs of the circuits are differential and internally biased to permit capacitive coupling or asym-
metrical drive. The ICs drive 50 £2 lines. The SAF1034E and SAF1534E are pin compatible with the
Plessey SP8613 and SP8616B series v.h.f./u.h.f. divide-by-4 counters but are operated from standard
ECL or TTL supply voltages.

Features:

— operation guaranteed over the whole band over an ambient temperature range of —40 to +85 °C;
— a.c. to d.c. coupled differential inputs;

— ECL or TTL power supply voltages;

— complementary emitter follower outputs, ECL compatible;

— 50 Q line drive.
|14
T i [§ [ [ [@] [5] ]
Vee ne. ne. Q@ Q ne ne
4101 N O—L a 10 - SAF1034E
c fo SAF1534E
6102 |_ ajn nc. nec nc. Dq nc Dy Vgg
DD E B
VEE 7276782
17 7276774 Vce =0V (ground)

QUICK REFERENCE DATA

SAF1034E | SAF1534E

Input frequency range f; 70 to 1050 I 100 to 1500 MHz
Supply voltage VEE -5,2+10% V -
Input voltage range 7 0,2to1 \%

Output voltage swing typ 900 mV
Operating ambient temperature Tamb —40 to +85 oC

Power consumption per package Pav typ 250 mwW

PACKAGE OUTLINE
14-lead DIL; metal-ceramic (SOT-83B). -
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SAF1034E
SAF1534E

CIRCUIT DIAGRAM

-—»
=2 =2
— —<l
4 0— L
6 O
N v
- I kg
330 330 ‘
Q Q
BIAS
GENERATOR
RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (d.c.
Input voltage
Output current

— Storage temperature

Junction temperature

\ e
VEE

7276777

max _7 v
max. 7V

—5,2t00 V
max. 50 mA
—65to+ 150 °C
max. 125 °C
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4-to-1 dividers SAF1034E
. SAF1534E

D.C. CHARACTERISTICS

Vee =0V (ground); VEg = —5,2 V; the circuit has been designed to meet the d.c. specifications as

shown below, after thermal equilibrium has been established. The circuit is in a test socket or mounted

on a printed-circuit board. Outputs are terminated via a 50 §2 resistor to —2 V. The outputs can also be «—
terminated by 260 £ to VEE. Best results are obtained when both outputs are terminated via the same

way.

pin Tamb (°C)
symbol under conditions
test —40 25 85
Output voltage min.| 10 —1100 -—-1060 —1020 mV |} pin 6 open;
HIGH VoH typ. | or - - — mV || pin 4 connected
max.| 11 -840 -810 —770 mV or unconnected
Output voltage min.| 10 —1925 —1905 —1885 mv || to =52V asoften
LOW VoL typ. | or _ _ —  mv| | as necessary for
max.| 11 —~1670 —1650 —1630mv|) VOHorVopLatQ
min.| 4 —2750 2750 —2750 mV
Reference voltage | Vief typ. | and - - - mV pins 4 and 6 open
max.| 6 —2400 —2400 —2400 mV
min. - —53 — mA|| pind4: =52V
Supply current lEE typ. 7 _ _ - mA } pin 6: open
min. - —5460 - mV
Supply voltage VEE typ. 7 — —5200 - mV
max. — —4940 - mV
A.C. CHARACTERISTICS
Vee =0V (ground); VEg = —5,2 V; Tamp = —40 to +85 OC
pin circuit
symbol | under under min typ max conditions
test test
Maximum 10 sinusoidal
input f SAF1034E | 1060 - — MHz inout volt
imax | O | GAF1534E | 1500 — -  MHz || yrooleo
frequency 1 Vi(p-p) = 600 mV
Minimum
. 10 tested frequency
;:‘:(;’Jency fimin | or §ﬁ§1.§§f,§ - 1;2 m:z on pin 10 or 11
1 J is fi/a.
Minimum 10 v square wave input
slew rate or SAF1034E - - 100 Tus to guarantee -
1 SAF1534E | — - 160 Vius operation down )
to d.c.
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SAF1034E

Triggering level requirements SAF 1534E.

SAF1534E
A.C. CHARACTERISTICS (continued)
+5 7276778.1
’ VEE =—5,2 \)
Vi Tamb =+25°C
(dBm) amb
— 0
guaranteed
_s5 YY operating region :
X
\ X
\
-10 N
N,
N——
] RN
—-15 typical minimum — N
input characteristics
-20
—25 -
10 20 50 100 200 500 1000 2000 fi (MHz)
Triggering level requirements SAF1034E.
7276779
+5
Vi VEE =—5,2\o/
(dBm) Tamb=+257C
0 ¢ |
N X |
‘\ Yi’ guaranteed
operating region
N\ X
N\ X4
\ N
—-10 X<
AN
N
.
—15 typical minimum ]
input characteristics \ ’l
I
|
-20
—-25
10 20 50 100 200 500 1000 2000 fi (MHz)
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SAF1034E
SAF1534E

4-to-1 dividers

A.C. CHARACTERISTICS (continued)

V'SLL9LZL

v0s

2do2s0|}19s0 01

(A0) 29
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SAF1034E
SAF1534E

A.C. CHARACTERISTICS (continued)

Test circuit (asymmetrical drive)

Veeg=+5.2V
114
ine- 11
;':,feﬁ’;’f;f pu ”——4— 1' to oscilloscope
1nF 10nF
4 SAF1034E 4
or ,
SAF1534E
6 10 |
1
4,7 nF
7
10
nF
10002 = _1_1nF R 5608 5600 56
: VEg=0V
J”’ 7276776.1
Resistor R can be added to prevent self oscillation when no input signal is present. The
sensitivity is then reduced.
+5 7276780
Vi VEE = —5,2 \"
= o
(dBm) Tamp=+25°C
0
i
F
-5 \ 1
AN
~10 SN
typical minimum N\
input characteristics \
~15 \
\
-20
\
—-25
10 20 50 100 200 500 1000 2000 fi (MHz)

Operating range SAF1034E (asymmetrical drive).

April 1978



4-to-1 dividers : SAF1034E
SAF1534E

DEVELOPMENT SAMPLE DAIA

A.C. CHARACTERISTICS (continued)

SAF1034E = e R 7278781
Vi =0dBm
Vee=+52V

Tvical i -
Tamp = +25 °C ypical input SWR on 50 Q.

(Asymmetrical drive; test set-up see page 6).
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SAF1034E
SAF1534E

— 14-LEAD DUAL IN-LINE; METAL-CERAMIC (SOT-83B)

° 19,25 max <+— 7,47 max —
s
a — I
4 t
e '
& 0,51 |
r - R | min I
-—10,76 8
g,zg 0.6 { =025 {
| fae el prmm ) h
2,15 IL | A' l I / T ?
> max B — [752) —
X 7270172
";1,27I<—
A, 0, 0O :
w [13 12 w10 8| s € Positional accuracy.
M Maximum Material Condition.
—} 1t - —-—-——-—— . — 1 A Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
® |2 3 4 5 6 7 the spacing between any two leads
O o o may deviate from nominal by
+0,254 mm.
top view

Dimensions in mm

Remarks

B Lead spacing tolerances apply
from seating plane to the line
indicated.

1. Leads are given positive misalignment so that they grip after insertion.

2. Leads are Ni-Fe, pure tin plated.
——» 3. Side brazed, low profile.

8 April 1978
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