Memories
MOS, TTL, ECL

Integrated circuits

Book 1C10 1986




Elcoma — Philips Electronic Components and
Materials Division —embraces a world-wide group of
companies operating under the following names:

IBRAPE GR>
Miniwatt Signeﬁcs

Mullard mlvn
PHILIPS

Elcoma offers you a technological
partnership in developing your systems to the full.
A partnership to which we can bring

® world-wide production and marketing
® know-how

® systems approach

® continuity

® broad product line

® fundamental research

® |eading technologies

® applications support

® quality



MEMORIES
MOS, TTL, ECL

page

Selection guide . ... ... ... L 1
Functional index. ... ... 3
Numerical index . ... 5
MOS Memories . . ... .. 9
INtroduction . ... 11
Typedesignation. . ... o 13
Rating SyStems . .. ... ... 15
Handling MOS devices. ... ..o o 16
CMOS RAM 17
CMOS EEPROM ..o 111
Charge-Coupled MEMOTY. . ..o oi it 121
TTL Memories. . ... ... 131
Introduction . ... oL 133
Quality and Reliability .. ... .. . 134
Selection Guide. . .. ... o 140
PROM Cross Reference Guide. . .. ............. e 142
RAM Cross Reference Guide. . . ... ... .. . . . . . . . 144
Ordering Information .. ... . . . . . 145
64-bit RAM . 147
256-bit RAM . Lo 157
Byte-Organized RAM . ... . 175
PROM Programming Information . ......... .. .. .. . . . . 195
Low Complexity PROM . ... 199
AK-bit PROM 225
BK-bit PROM 241
T6K-bit PROM 271
32K-bit PROM oo, 283
64K-bit PROM ..o 291
ECL Memories. . . ... ... 297
ECL RAM 299






DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The contents of each series are listed on pages iv to viii.

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

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

February 1984 iii



ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks comprises:

T

T2a

T2b

T3

T4

T5

T6

T8

T9

T10

T

T12

T13

T15

T16

iv

Tubes for r.f. heating

Transmitting tubes for communications, glass types
Transmitting tubes for communications, ceramic types
Klystrons

Magnetrons for microwave heating

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Miiller tubes

Colour display systems
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units

Photo and electron multipliers

Plumbicon camera tubes and accessories
Microwave semiconductors and components
Vidicon and Newvicon camera tubes

Image intensifiers and infrared detectors
Dry reed switches

Monochrome tubes and deflection units
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units

October 1985



SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprisés:

S1 Diodes
Small-signal silicon diodes, voitage regulator diodes (< 1,5 W), voltage reference diodes,
tuner diodes, rectifier diodes

S2a  Power diodes

S2b  Thyristors and triacs

S3 Small-signal transistors

S4a Low-frequency power transistors and hybrid modules

S4b  High-voltage and switching power transistors

S5 Field-effect transistors

S6 R.F. power transistors and modules

S7 ‘Surface mounted semiconductors

S8a Light-emitting diodes

S8b  Devices for optoelectronics
Optocoupiers, photosensitive diodes and transistors, infrared iight-emitting diodes and
infrared sensitive devices, laser and fibre-optic components

S9 Power MOS transistors

S10  Wideband transistors and wideband hybrid IC modules

S11  Microwave transistors

S12  Surface acoustic wave devices

S$13  Semiconductor sensors

*S$14  Liquid Crystal Displays

*To be issued shortly.

July 1986



INTEGRATED CIRCUITS (PURPLE SERIES)

The NEW SERIES of handbooks is now completed. With effect from the publication date of this

handbook the ‘N’ in the handbook code number will be deleted.

Handbooks to be replaced during 1986 are shown below.
The purple series of handbooks comprises:

Ico1

1C02a/b

1C03

1co4

ICO5N

ICO6N

1C08

ICO9N
IC10

IC11IN

Supplement
to IC11IN

IC12
IC13

IC14N

IC15

IC16
IC17
IC18

Radio, audio and associated systems
Bipolar, MOS

Video and associated systems
Bipolar, MOS

Integrated circuits for telephony
Bipolar, MOS

HE4000B logic family
CMOS

HEA4000B logic family — uncased ICs
CMOS

High-speed CMOS; PC74HC/HCT/HCU
Logic family

ECL 10K and 100K logic families

TTL logic series

Memories
MOS, TTL, ECL

Linear LSI
Linear LSl

12C-bus compatible ICs

Semi-custom
Programmable Logic Devices (PLD)

Microprocessors, microcontrollers and peripherals
Bipolar, MOS

FAST TTL logic series

CMOS integrated circuits for clocks and watches
Integrated Services Digital Networks (ISDN)

Microprocessors and peripherals

new issue 1986
ICO1TN 1985

new issue 1986
1CO2Na/b 1985

new issue 1986
ICO3N 1985

new issue 1986
IC4 1983

published 1984

published 1986

New issue 1986
ICO8N 1984

published 1986

new issue 1986
1C7 1982

published 1985
published 1986

not yet issued

new issue 1986
IC13N 1985

published 1985

new issue 1986
IC15N 1985

first issue 1986
not yet issued

new issue 1986*

* The Microprocessors were included in handbook IC14N 1985, so IC18 will replace that part of

IC14N.

vi

June 1986



COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

C2
Cc3
c4
Cc5
Cé

C7
cs

Television tuners, coaxial aerial input assemblies, surface acoustic wave filters
Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Synchronous motors and gearboxes

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Varistors, thermistors and sensors

Potentiometers, encoders and switches
Fixed resistors

Electrolytic and solid capacitors
Ceramic capacitors

Permanent magnet materials

Stepping motors and associated electronics
Direct current motors

Piezoelectric ceramics

Wire-wound components for TVs and monitors

Film capacitors

July 1986
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FUNCTIONAL

INDEX

FUNCTIONAL INDEX
type number description page
CMOS RAM
PCD5101 256 x 4-bit static RAM 19
PCD5114 1024 x 4-bit static RAM 27
PCF8570 256 x 8-bit static RAM with 12C bus interface 35
PCF8571 128 x 8-bit static RAM 47
PCF8583 256 x 8-bit static RAM 59
HEF4505B 64-bit, 1-bit per word R/W RAM 77
HEF47208B; VvV 256-bit, 1-bit per word RAM 85
SBB6116L-10 2048 x 8-bit static RAM; max. access time 100 ns 101
SBB6116L-12 2048 x 8-bit static RAM; max. access time 120 ns 101
CMOS EEPROM
PCB8582 Static CMOS EEPROM (256 x 8) 113
Charge-Coupled Memory
SAA9001 317K-bit CCD memory 123
64-bit TTL Bipolar RAM
82S25 64-bit Bipolar RAM (16 x 4) 149
3101A 64-bit Bipolar RAM (16 x 4) 149
74F189 64-bit Bipolar RAM (16 x 4) 153
745189 64-bit Bipolar RAM (16 x 4) 149
256-bit TTL Bipolar RAM
82516 256-bit Bipolar RAM (256 x 1) 159
82LS16 256-bit Bipolar RAM (256 x 1) 163
74S301 256-bit Bipolar RAM (256 x 1) 167
7415301 256-bit Bipolar RAM (256 x 1) 171
Byte-Organized RAM
82509/82S09A 576-bit Bipolar RAM (64 x 9) 177
82519 576-bit Bipolar RAM (64 x 9) 181
825212/82S212A 2304-bit Bipolar RAM (256 x 9) 185
8X350 2048-bit Bipolar RAM (256 x 8) 189

' (July 1986



FUNCTIONAL

INDEX

type number description page
Low Complexity PROM

82523/82S5123 256-bit Bipolar PROM (32 x 8) 201
82S23A/82S123A 256-bit Bipolar PROM (32 x 8) 204
825126/825129 1024-bit Bipolar PROM (256 x 4) 207
82S126A/82S129A 1024-bit Bipolar PROM (256 x 4) 210
825130/82S131 2048-bit Bipolar PROM (512 x 4) 213
82S130A/82S5131A 2048-bit Bipolar PROM (512 x 4) 216
825135 2048-bit Bipolar PROM (256 x 8) 219
82LS135 2048-bit Bipolar PROM (256 x 8) 222
4K-bit TTL Bipolar PROM

825115 ' 4096-bit Bipolar PROM (512 x 8) 227
825137 4096-bit Bipolar PROM (1024 x 4) 231
82S137A/8251378B 4096-bit Bipolar PROM (1024 x 4) 234
825147/82S147A 4096-bit Bipolar PROM (512 x 8) 237
8K-bit TTL Bipolar PROM

825181 8192-bit Bipolar PROM (1024 x 8) 243
825181C 8192-bit Bipolar PROM (1024 x 8) 246
821.5181 8192-bit Bipolar PROM (1024 x 8) 249
825183 8192-bit Bipolar PROM (1024 x 8) 252
825185 8192-bit Bipolar PROM (2048 x 4) 256
825185A/82S185B 8192-bit Bipolar PROM (2048 x 4) 259
82HS187/82HS187A 8192-bit Bipolar PROM (1024 x 8) 262
82HS189/82HS189A 8192-bit Bipolar PROM (1024 x 8) 266
16K-bit TTL Bipolar PROM
82S191/82S191A 16,384-bit Bipolar PROM (2048 x 8) 273
825191C 16,384-bit Bipolar PROM (2048 x 8) 276
82HS195/82HS195A/82HS1958B 16,384-bit Bipolar PROM (4096 x 4) 279
32K-bit TTL Bipolar PROM
825321 32,768-bit Bipolar PROM (4096 x 8) 285
82HS321/82HS321A/82HS321B 32,768-bit Bipolar PROM (4096 x 8) 288
64K-bit TTL Bipolar PROM
82HS641/82HS641A,/82HS641B 65,536-bit Bipolar PROM (8192 x 8) 293
Bipolar ECL RAM

104228 256 x 4-bit RAM 301
10422C 256 x 4-bit RAM 304
10470A 4096 x 1-bit RAM 307
1004228 256 x 4-bit RAM 310
100422C 256 x 4-bit RAM 313
100470A 4096 x 1-bit RAM 316
100474A 1024 x 4-bit RAM 319
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NUMERICAL

INDEX
NUMERICAL INDEX

type number description page
HEF45058B 64-bit, 1-bit per word R/W RAM 77

HEF47208B; Vv 256-bit, 1-bit per word RAM 85
PCB8582 Static CMOS EEPROM (256 x 8) 13
PCD5101 256 x 4-bit static RAM 19
PCD5114 1024 x 4-bit static RAM 27

PCF8570 256 x 8-bit static RAM with 1°C bus interface 35
PCF8571 128 x 8-bit static RAM 47

PCF8583 256 x 8-bit static RAM 59
SAA9001 317K-bit CCD memory 123
SBB6116L-10 2048 x 8-bit static RAM; max. access time 100 ns 101

SBB5116L-12 2048 x 8-bit static RAM; max. access time 120 ns 101

8X350 2048-bit Bipolar RAM (256 x 8) 189
74F 189 64-bit Bipolar RAM (16 x 4) 153
74LS301 256-bit Bipolar RAM (256 x 1) 171

745189 64-bit Bipolar RAM (16 x 4) 149
74S301 256-bit Bipolar RAM (256 x 1) 167
82HS187/82HS187A 8192-bit Bipolar PROM (1024 x 8) 262
82HS189/82HS189A 8192-bit Bipolar PROM(1024 x 8) 266
82HS195/82HS195A/82HS1958B 16,384-bit Bipolar PROM {4096 x 4) 279
82HS321/82HS321A/82HS321B 32,768-bit Bipolar PROM (4096 x 8) 288
82HS641/82HS641A/82HS641B 65,536-bit Bipolar PROM (8192 x 8) 293
821516 256-bit Bipolar RAM (256 x 1) 163
8215135 2048-bit Bipolar PROM (256 x 8) 222
8215181 8192-bit Bipoiar PROM (1024 x 8) 249
82S09/82S09A 576-bit Bipolar RAM (64 x 9) 177
82S16 256-bit Bipolar RAM (256 x 1) 159
82S19 576-bit Bipolar RAM (64 x 9) 181

82523/825123 256-bit Bipolar PROM (32 x 8) 201

82S23A/82S123A 256-bit Bipolar PROM (32 x 8) 204
82525 64-bit Bipolar RAM (16 x 4) 149
825115 4096-bit Bipolar PROM (512 x 8) 227
825126/82S5129 1024-bit Bipolar PROM (256 x 4) 207
82S126A/82S129A 1024-bit Bipolar PROM (256 x 4) 210
825130/825131 2048-bit Bipolar PROM (512 x 4) 213
82S130A/82S131A 2048-bit Bipolar PROM (512 x 4) 216
825135 2048-bit Bipolar PROM (256 x 8) 219
825137 4096-bit Bipolar PROM (1024 x 4) 231

82S137A/8251378B 4096-bit Bipolar PROM (1024 x 4) 234
825147/82S147A 4096-bit Bipolar PROM (512 x 8) 237

825181 8192-bit Bipolar PROM (1024 x 8) 243
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NUMERICAL

INDEX

type number description page
825181C 8192-bit Bipolar PROM (1024 x 8) 246
825183 8192-bit Bipolar PROM (1024 x 8) 252
825185 8192-bit Bipolar PROM (2048 x 4) 256
825185A/825185B 8192-bit Bipolar PROM (2048 x 4) 259
82S191/82S191A 16,384-bit Bipolar PROM (2048 x 8) 273
82S191C 16,384-bit Bipolar PROM (2048 x 8) 276
825212/825212A 2304-bit Bipolar RAM (256 x 9) 185
825321 32,768-bit Bipolar PROM (4096 x 8) 285

3101A 64-bit Bipolar RAM (16 x 4) 149

10422B 256 x 4-bit RAM 301

10422C 256 x 4-bit RAM 304
10470A 4096 x 1-bit RAM 307

1004228 256 x 4-bit RAM 310
100422C 256 x 4-bit RAM 313
100470; A 4096 x 1-bit RAM 316

100474A 1024 x 4-bit RAM 319

July 1986\ (









MOS MEMORIES

Introduction. . ... .. ... ... . 11
CMOS RAM ... 17
CMOSEEPROM . ... ... .. i 111






Introduction

Type designation
Rating systems .

11






TYPE
DESIGNATION

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 type 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 (see note 3).

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.)

4, CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS
The FIRST TWO LETTERS identify the following:

NH : Hybrid circuits

NL : Logic circuits

NM : Memories

NS : Analogue signal processing, using switched capacitors
NT : Analogue signal processing, using CTDs

NX : Imaging devices

NY : Other correlated circuits

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.

3. The first letter ‘S’ should be used for all solitary memories, to which, in the event of hybrids, the

second letter ‘H’ should be added (e.g. SH for Bubble-memories).
\ (July 1986 13



TYPE

DESIGNATION

THIRD LETTER

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

temperature range not specified
Oto+700°C

—565 to + 125 °C
—-25to+70°C

—25to +850°C

—40 to + 85 °C

—55 to +85 0C

OMMmMUO W>

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 ©C can be indicated by ‘B’ or 'A’.

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 chip on tape

: for plastic DIL

. for QiL

: for miniature plastic (mini-pack)
: for uncased chip

cHOoO9r Mmoo

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)

M : Multiple-in-line (except Dual-, Triple-, Quadruple-in-line)

Q : Quadruple-in-line (QIL)

R : Power QIL (with external heatsink)

S : Single-in-line

T : Triple-in-line

W : Lead chip-carrier (LCC)

X : Leadless chip-carrier (LLCC) A hyphen precedes the suffix to avoid
Y : Pin grid array (PGA) confusion with a version letter.

July 198& (



RATING
SYSTEMS

RATING SYSTEMS

The rating systems described are those recommended by the Interna-
tional 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 nomi-
nal values for the type. A bogey electronic device for any particular
application can be obtained by considering only those charactersistics
which are directly related to the application.

Rating

A value which establishes either a limiting capability or a limiting
condition for an electronic device. Itis 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 maximumratings are limiting values of operatingand environ-
mental conditions applicable to any electronic device of a specified
type as defined by its published data, which should not be exceeded
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 varia-
tion, environmental conditions, and variations in characteristics of the
device under consideration and of all other electronic devices in the
equipment.

DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environ-
mental conditions applicable to a bogey electronic device of a speci-
fied type as defined by its published data, and should not be exceeded
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
characteristics 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 prcbable operating
conditions with respect to supply voltage variation, equipment com-
ponent variation, variation in characteristics of all other devices in the
equipment, equipment control adjustment, load variation, signal varia-
tion and environmental conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environ-
mental conditions applicable to a bogey electronic device of a speci-
fied type as defined by its published data, and should not be exceeded
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 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.

| (January 1986
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HANDLING

MOS DEVICES

HANDLING MOS DEVICES

Though all our MOS integrated circuits incorporate protection against electrostatic discharges, they
can nevertheless be damaged by accidental over-voltages. In storing and handling them, the following
precautions are recommended.

Caution

Testing or handling and mounting call for special attention to personal safety. Personnel handling MOS
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 either short-circuits all leads or insulates them from external contact.

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
should be connected to either the supply voltage or ground.

Mounting

Mount MOS 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 MOS 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 MOS circuits and the board.

Static charges

Dress personnel in clothing of non-electrostatic material (no wool, silk or synthetic fibres). After the
MOS 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 devices 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 MOS devices, or
printed-circuit boards with MOS 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 d.c. lines.

16
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CMOS RAM

PCD5101
PCD5114
PCF8570
PCF8571
PCF8583
HEF4505B
HEF47208B; V
SBB6116L-10; 12

256 x 4-bitstaticRAM . . .................... 19
1024 x 4-bitstaticRAM .. ... ................ 27
256 x 8-bitstaticRAM . . .................... 35
128 x 8-bitstatic RAM . .. ................... 47
256 x 8-bitstaticRAM . . .................... 59
64-bit, 1-bit per word RAWRAM. .. ............ 77
256-bit, 1-bitperword RAM. ................. 85
2048 x 8-bitstaticRAM . .................... 101
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PCD5101

256 x 4-BIT STATIC RAM

GENERAL DESCRIPTION

The PCD5101 is a very low-power 1024-bit static CMOS random access memory, organized as 256 words
by 4 bits. It is suitable for low power and high speed applications where battery standby power is
required to ensure non-volatility of data. All inputs and outputs are fully TTL compatible and pinning is
compatible with 2101-type NMOS static RAMs and 5101-type CMOS static RAMs.

There are two chip enable inputs, CE1 and CE2, selection being made when CE1 is LOW and CE2 is
HIGH. The memory has an output disable function, OD, which allows the inputs/outputs to be used

separately, or to be tied together for use in common data /0 systems.

Features
® QOperating supply voltage range 25t0ob5b V
® | ow data retention voltage min. 1V
® |Low power consumption in both operating and standby modes
® Access time 150 nsat Vpp =5V; 400 nsat Vpp =3V
® Three-state outputs
® All inputs and outputs directly TTL compatible
® Choice of two package types
24)22
4(4) 222y,
AO >
3(3)
A > DDRES ROW MEMORY B Vss
A2 12120 | APD ER: /> /| CELL ARRAY
N ETI BUFFERS SELECT (4x8x32)
aa 21023
I PCD5101
AS 5(5) > .
AG —81(68) | ADDRESS FEN /—»| MULTIPLEXER
707) BUFFERS SELECT
A7 >
0 (1110
ot e (13) 12, o
{ »
p2 1200 para , READ/WRITE , | outeur — Q
p3 1304 ) gurreRs 7 CONTROL ! suFFers |81 14| o
(17)16
pa —1518) — Q4
R/ —20122) E
I ALt DG Do——<
19 1
CE2 17 (19)
18 (20) _:Dc
op

7287753

Fig. 1 Block diagram: pin numbers in parentheses are for PCD5101T; other pin numbers

are applicable to PCD5101P.

PACKAGE OUTLINES

PCD5101P: 22-lead DIL; plastic (SOT-116).
PCD5101T: 24-lead mini-pack; plastic (SO-24; SOT-137A).

\ (July 1984
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PCD5101

PINNING
D1
a3 [ ] U 22] Vop 812; - data inputs

a2 [2] [21] A4 D4

Al E E R/W A0
A1
a0 [4] [19] cei A2
As [s] E oD 22 address inputs
a6 [6] rcosior [17] ce2 A5
A7 E 16| Q4 :g
Vss [&] 15] 04 R/W  read/write input

o1 [9] 14] a3 CET |
a1 [io] [13] 03 CE2 |

chip enable inputs

oD output disable
D2 |11 12| Q2
(] 2] Q1 \
7287754
8§ ‘ data outputs
Fig. 2 Pinning diagram for PCD5101P. Q4

Vpp positive supply
Vgg  negative supply
n.c. not connected

A3 II U E Voo
A2 [2] 23] A4
a1 [3] 22] R/W
A0 [4] Z] CEi
as 5 | [20] o0
A6 [6| [19] ce2
o ] PCD5101T 5] o
ne. [8] [17] a4
Vss [9]] 16] D4
o1 [10] [15] a3
a1 [11] [12] b3

o2 [12] 13] a2

7287755

Fig. 3 Pinning diagram for PCD5101T.
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256 x 4-bit static RAM

OPERATING MODES
Table 1 Mode selection

PCD5101

CET CE2 R/W oD mode of operation output state
H X X X standby high impedance
X L X X standby high impedance
L H L H write high impedance
L H L L write equal to input data
L H H L read data valid
L H H H read high impedance

Separate input/output: write cycle OD = X; read cycle OD = L.

Common input/output: write cycle OD = H; read cycle OD = L.

H = HIGH voltage level
L = LOW voltage level
X =don’t care

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range
Input voltage range (any pin)
Operating temperature range

Storage temperature range

VpD —-0,3t0 8,0 V
V) Vgg — 03 to Vpp +0,3 V
Tamb —25t0 +70 ©C
Tstg —55to +125 ©C

l (July 1984
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PCD5101

D.C. CHARACTERISTICS (Vpp =5 V)
Vpp=5+05V;Vgg=0V; Tamp = —25 to +70 °C

parameter symbol | min. typ. max. unit
Operating supply voltage VDD 4,5 5,0 5,5 Y
Operating supply current
at V| =Vpp or Vgg; f = 1 MHz;
outputs open IbD - 10 17 mA
atV|=080r20V;f=1MHz
outputs open Ipp — 10 17 mA
atVy=08o0r20V;f=5MHz;
outputs open Ipp - 12 20 mA
Standby supply current at CE2 = Vgg Isg — 0,02 5,0 HA
Input leakage current

at V| =Vggto Vpp el — — 0,1 uA
Input voltage LOW ViL -0,3 - +0,8 \Y
Input voltage HIGH VIH 2,0 - Vpp+0.3| V
Output leakage current

at Vo = Vggto Vpp:

OD = HIGH or chip disabled oLl — — 0,2 MA
Output voltage LOW at Ig_ = 4,0 mA VoL - - 04 Vv
Output voltage HIGH at —Igy = 2,0 mA VOoH 2,4 - - \

D.C. CHARACTERISTICS (Vpp =3 V)
Vpp=3+0,5V;Vgg=0V; Tamp=—25t0+70°C
parameter symbol | min. typ. max. unit
Operating supply voltage Vbp 2,5 3,0 3,5 \)
Operating supply current
at V| =Vpp or Vgg; f = 1 MHz;
outputs open Ipp - 5 8 mA
atVy=040r16V;f=1MHz
outputs open Ipp - 5 8 mA
Standby supply current at CE2 = Vgg IsB - 0,02 50 LA
Input leakage current

at V| =Vggto Vpp ol — — 0,1 uA
Input voltage LOW ViL -0,3 - +0,4 \Y
Input voltage HIGH ViH 1,6 - Vpp+0.3| V
Output leakage current

at Vg =Vgsto Vpp:

OD = HIGH or chip disabled lop! — - 0,2 uA
Output voltage LOW at Ig_= 1,0 mA VoL - - 0,3 \
Output voltage HIGH at —lgy = 1,0 mA VoH 1,7 - - \

22
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256 x 4-bit static RAM

PCD5101

A.C. TEST CONDITIONS (Vpp =5 V)

Input pulse levels
Input rise and fall times
Input timing reference levels

Output timing levels

QOutput timing levels for high/low

impedance

Output load (2 TTL inputs and
load capacitance Ci )

A.C. CHARACTERISTICS (Vpp =5 V)

08Vto20V

1,2Vand 28V

Vbbb

960 Q

data
output

510 Q CL

4 l 7287756

Fig. 4 Test load.

Vpp=5+05V;Vgg=0V; Tagmp = —25 to +70 OC; loads as per Fig. 4 with C|_= 100 pF unless

otherwise specified

parameter symbol | min. typ. max. unit
Read cycle
Read cycle time tRC 150 - - | ns
Address access time tAA - - 150 ns
Chip enable CE1 to output tco1 - - 150 ns
Chip enable CE2 to output tco2 - - 150 ns
Output disable OD to output toDp - - 70 ns
Data output to high impedance state

atC_=5pF tDF 10 - 70 ns
Previously read data valid with

respect to address change tOH1 10 - - ns
Previously read data valid with

respect to chip enable tOH2 10 - - ns
Write cycle
Write cycle time twe 150 - - ns
Write delay time tAW 0 - - ns
Chip enable CET to write tcw1 120 - - ns
Chip enable CE2 to write tcw2 120 - - ns
Data set-up time tpw 70 - - ns
Data hold time tDH 0 - - | ns
Write pulse duration twp 70 - - ns
Write recovery time tWR 0 - -~ | ns
Output disable OD set-up time tps 70 - - ns

w (July 1984
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PCD5101

A.C. TEST CONDITIONS (Vpp =3 V)

v

Input pulse levels 04Vtol6V Do
Input rise and fall times 5ns

o 19209
Input timing reference levels 1,0V

data
Output timing levels 1,0V output
Ouitput timing levels for high/low 10209 cL
impedance 0,7Vand 1,7V l

Output load Fig. 5 7> 9% 7287757

Fig. 5 Test load.
A.C. CHARACTERISTICS (Vpp =3 V)

Vpp=3%0,5V;Vgg=0V; Tamp=—251to +70 OC; loads as per Fig. 5 with C|_= 100 pF unless
otherwise specified

parameter symbol [ min. typ. max. unit
Read cycle
Read cycle time tRC 400 - - ns
Address access time tAA — — 400 ns
Chip enable CET to output tCOo1 - - 400 ns
Chip enable CE2 to output tco2 — — 400 ns
Output disable OD to output toDp — — 200 ns
Data output to high impedance state

at C_=5pF tDF 10 — 200 ns
Previously read data valid with

respect to address change tOH1 10 ~ — ns
Previously read data valid with

respect to chip enable tOH2 10 - - ns
Write cycle
Write cycle time twe 400 - - ns
Write delay time tAwW 0 - - ns
Chip enable CET to write tcw1 | 300 - - ns
Chip enable CE2 to write tcw?2 300 - - ns
Data set-up time tpw 200 — — ns
Data hold time tDH 0 - - ns
Write pulse duration twp 200 - - ns
Write recovery time tWR 0 - - ns
Output disable OD set-up time tps 200 - — ns
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256 x 4-bit static RAM

PCD5101

WAVEFORMS

ADDRESS
INPUTS

CE1 INPUT

CE2 INPUT

oD
INPUT

DATA
OUTPUTS

ADDRESS
INPUTS

CE1 INPUT

CE2 INPUT

R/W INPUT

oD
INPUT

DATA
INPUTS

tRC

tAA

K W,

tcot

X
BRI
4 o

tco2

ANNAN 7

< tgp >

tDF (min)

Fig. 6 Read cycle timing; R/W = HIGH.

1 L DF (max)
4
7287759

tocw2

twp

I/ DN\
tAw|<—

‘\X&\\\‘L i

tpH

tbw

<—t05—>L
[T

STABLE

NANN X

Fig. 7 Write cycle timing.

7287758
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PCD5101

LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS
CE2<0,2 V; Taymp = —25 to +70 °C.

parameter symbol | min. typ. max. unit
Supply voltage for data retention VDR 1,0 - 5,6 \
Data reterition currentat Vpp =15V IDR - 0,02 2,0 HA
Chip deselect to data retention time tCDR 0 - - ns
Operation recovery time tR 0 - — ns
Vob «——— data retention mode ———— |
45V
VIH CE2 'CDR —»| e > tR |-

Vss -+ 7287760

Fig. 8 Low supply voltage data retention characteristics.
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DEVELOPMENT DATA
This data sheet contains advance information and PCD5114

specifications are subject to change without notice.

1024 x 4-BIT STATIC RAM

GENERAL DESCRIPTION

The PCD5114 is a low-power, high-speed 4096-bit static CMOS RAM, organized as 1024 words of

4 bits each. The IC is suitable for low power and high speed applications, for battery operation and
where battery backup is required. Inputs R/W and CE control the read/write operation and standby
mode respectively. The PCD5114 is pin compatible with the SBB2114 types.

Features
® Operating supply voltage 25Vtob5V
® Low data retention voltage min. 1,0V
® |ow standby current max. b uA
® Cycle time = access time max. 200 ns
® Static operation requiring no clock or timing strobe
® |Low power consumption
® 3-state common data input/output interface
® All inputs and outputs directly TTL compatible
® Pin compatible with SBB2114 variants
® 18-lead DIL package
® 20-lead SO package
A 15 NS
A: 16 L?%:
A7 17 i i MEMORY ARRAY
Ag 1 | ROW DECODER ! (64x64)
A5 —t? : |
Ay 3 EZ .
&
T
110, —4 S U I pe I SR | |
INPUT DATA
110, — 2 SENSE - AMPLIFIER
1104 —12
1104 —f
W R
Q PCD5114
10 IS Ai'!a ?9 4 7 |6 |5
3

| [ 728724

Vop Vss Az Ay Ay Ag

Fig. 1 Block diagram.

PACKAGE OUTLINES

PCD5114D: 18-lead DIL; ceramic (cerdip) (SOT-133B). -
PCD5114P: 18-lead DIL; plastic (SOT-102GE). -

PCD5114T: 20-lead mini-pack; plastic (SO-20; SOT-163A).
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PCD5114

g [1] U E VoD
As [2] E A,
Aa (3] 16] Ag

Az [4]
%o [5] Peosiiar
Ay E
Ay [7]
ce [e]

[14] 1/0,
13] 110,
E 1/04
[11] 170,

Vss [9]

E R/W

72872411

Fig. 2 Pinning diagram: PCD5114D; PCD5114P.

Apto A3 column address inputs
A4 to Ag row address inputs
CE chip enable input
R/W read/write input

Table 1 Mode selection

CE |R/W | mode output power
H H not selected | high impedance | standby
H L not selected | high impedance | standby
L H read active active
L L write high impedance | active

H = HIGH logic level (the mo
L = LOW logic level (the mos

RATINGS

st positive voltage)
t negative voltage)

s Y [E oo
Ag LT_ E Az
a ] ] #o
ne. 5| [16] ne.
PCD5114T
Ag E E] 1104
Aq [7: E 1109
Az [8] [13] 1/03
CE E E 1/04
vss [10] [11] AW

7293008

Fig. 3 Pinning diagram: PCD5114T.

1/01 to 1/04 data input/output
Vss negative supply (ground)
VDD positive supply (+ 5 V)

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range

Input voltage range (any pin)
Storage temperature range
Operating ambient temperatu

HANDLING

re range

VbD —-03t0o+8 V
] Vgs—0,3toVpp +0,3 V
Tstg —55 10 + 125 OC
Tamb —25to0 +70 °C

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see

"Handling MOS Devices’’).
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1024 x 4-bit static RAM

PCD5114

DEVELOPMENT DATA

D.C. CHARACTERISTICS

VDD =5V £0,5V;Vss=0V; Tamb = —25 to + 70 °C; unless otherwise specified

parameter symbol min. typ. max. unit
Operating supply current
at V| = Vpp/Vss; f = 1 MHz; outputs open IDD — 10 17 mA
at V| =0,8V/2,0V;f=1MHz; outputs open | Ipp — 10 17 mA
at V| =0,8V/2,0V;f=5MHz;outputsopen | Ipp - 12 20 mA
Standby current
at CE=Vpp IsB - 0,02 5 HA
Input voltage HIGH VIH 2,0 - Vpp +0,3 \%
Input voltage LOW ViL -0,3 - +0,8 \
Input leakage current
at V| =Vsggs to Vpp L - - 0,1 HA
Output voltage HIGH
at—lgH=2mA VOH 2,4 — — \Y
Output voltage LOW
atlgL =4 mA VoL — — 0,4 \Y
Output leakage current
at Vg = Vss to Vpp; CE = HIGH 1oL - — 0,5 HA
D.C. CHARACTERISTICS
Vpp =3V +0,5V;Vgs=0V; Tamb = —25 to + 70 OC; unless otherwise specified
parameter symbol min. typ. max. unit
Operating supply current
at V| = Vpp/Vss; f = 1 MHz; outputs open DD - 5 8 mA
atVy=0,4V/16V;f=1MHz outputsopen | |pD - 5 8 mA
Standby current
at CE=Vpp IsB - 0,02 5 HA
Input voltage HIGH ViH 1,6 — Vpp +0,3 V
Input voltage LOW ViL -0,3 - +0,4 \%
Input leakage current
at V| =Vssto VDD L — - 0,1 nA
QOutput voltage HIGH
at —lgH =1 mA VOH 1,7 - - \%
Output voltage LOW
atlgpL=1mA VoL - - 03 \%
Output leakage current
at Vo = Vgs to Vpp; CE = HIGH 1oL — - 0,5 HA

\ (]une 1985
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PCD5114

A.C. CHARACTERISTICS
Vpp =5V £0,5V;Vgg=0V; Tymp =—25 to + 70 °C; measured in Fig. 4, C;_ = 100 pF; unless
otherwise specified

parameter symbol min. typ. max. unit
Read cycle
Read cycle time tRC 200 — — ns
Address access time tAA - - 200 ns
Chip select access time taC - - 200 ns
Output hold from address change tOHA 20 — - ns
Output hold from chip select tOHC 20 — — ns
Output to low impedance from chip selection

atCy =5pF tcLz 20 - - ns
Output to high impedance from chip deselection

atC_=5pF tcHz - - 80 ns
Write cycle
Write cycle time twe 200 — — ns
Chip selection to end of write tcw 120 — — ns
Address set-up time tAS 0 — - ns
Write pulse duration twp 140 - - ns
Write recovery time tWR 0 — - ns
Data set-up time tps 80 - - ns
Data hold time tDH 0 - - ns
Output to high impedance from write enabled

atCy =5pF twz - — 60 ns
Output active from end of write

atC_=5pF tRz 20 — — ns

A.C. TEST CONDITIONS (see Fig. 4)

Input pulse levels 08Vto20V

Input rise and fall times 5 ns

Input timing reference levels 1,5V Voo
Output timing levels 15V 9602
Output timing levels for high/low impedance 1,2Vand 2,8 V

Output load 2 TTL gatesand C| =100 pf ''°

510 Q 10._
7 l/ 7287242

Fig. 4 Load for a.c.
test conditions
(Vpp=5Vv05V).

June 1985\ (



1024 x 4-bit static RAM

DEVELOPMENT DATA

A.C. CHARACTERISTICS

PCD5114

Vpp=3V +0,5V;Vgs=0V; Tamp=—25 to + 700C; measured in Fig. 5, C|_= 100 pF; unless

otherwise specified

parameter symbol min. typ. max. unit
Read cycle
Read cycle time tRC 500 - - ns
Address access time tAA - - 500 ns
Chip select access time tAC - - 500 ns
Output hold from address change tOHA 20 - - ns
Output hold from chip select tOHC 20 - - ns
Output to low impedance from chip selection
atC_=5pF tcLZ 20 - - ns
Output to high impedance from chip deselection
atC=5pF tCHZ - - 200 ns
Write cycle
Write cycle time we 500 - - ns
Chip selection to end of write tcw 300 - - ns
Adress set-up time tAS 0 - — ns
Write pulse duration twp 350 - - ns
Write recovery time tWR 0 - - ns
Data set-up time DS 200 - - ns
Data hold time tDH 0 - - ns
Output to high impedance from write enabled
atC =5pF twz - - 150 ns
Output active from end of write
atC_=5pF tRZ 20 - - ns
A.C. TEST CONDITIONS (see Fig. 5)
Input pulse levels 04Vto16V
Input rise and fall times 5ns
Input timing reference levels 1,0V
Output timing levels 1,0V Voo
Output timing levels for high/low impedance 0,7Vand 1,7V
Output load 2TTLgatesand C_= 100 pF ;9540
1/0
1,02kQ cL

7 l 7293009

Fig. 5 Load for a.c.
test conditions
(Vbp=3V £0,5V).
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PCD5114 J L

ADDRESS
INPUT

DATA
OUTPUT

tRC

valid

previous data

<— toHA —>

don’t care state

tAA

valid

7287243

Fig. 6 Read cycle timing (1): R/V\—Iis HIGH;aE is LOW for a read cycle.

ADDRESS
INPUT

CE

INPUT

DATA
OUTPUT

tRC

X

valid

A

change from H to L

change from L to H

high impedance
s
valid 5———
<«toLz» don’t care state
tac <!OHC!
tAA <« tcHz >

7287244

Fig. 7 Read cycle timing (2): R/W is HIGH for a read cycle.
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1024 x 4-bitstatic RAM PCD5114

DEVELOPMENT DATA

- tAS —> < tywRp—>

ADDRESS ;
INPUT valid

INPUT ; : ;.\; N L/ 7
\ change from L to H
\change fromHtoL
R/W L ZQ
INPUT 3 ; Y,
¢ «—1tCHZ |
cLz
||
DATA (17 e T SN
INPUT 7 Y\ t/////
high
impedance
DATA \ written
OUTPUT data
don't
care state
twz «—1ps
tDH
twp rong
RZ
tow 7287245
Fig. 8 Write cycle (1): R/W controlled.
twe
tAs < tyR —>

ADDRESS > ;
INPUT ( valid

CE \ /
INPUT \\ / /
change from L to H
change from H to L

\
i RKKW 7&7;;72?;/

DATA b i R
INPUT f X valid
high impedance don’t care state
DATA
OUTPUT | ‘
| ||
tcrz | twz ~—'os—=13
t DH
WP
tew 7287246

Fig. 9 Write cycle (2): CE controlled.

Note : If the CE low transition occurs after the R/W low transition, the outputs remain in the high

impedance state.
\ [I....- 1ANnnr -~



PCD5114

CAPACITANCE
f=1MHz; Tamp = 25 °C

parameter symbol min. typ. max. unit
Input capacitance

at V| =Vgg Ci - - 5 pF
Output capacitance

at Vo = Vgg Co - - 5 pF

LOW Vpp DATA RETENTION CHARACTERISTICS
Tamb =—25to +70°C

parameter symbol min, typ. max. unit
Vpp for data retention

atCE =VppRr*0,2V;V|=VppRrtoVss | VDDR 1 - 5,5 \"
Data retention current

atVppr=15V IDDR - 0,02 2 uA
Chip deselect to data retention time tICR 0 - - ns
Operation recovery time tR 0 - — ns

-«— data rentention mode —»|
ssvEt— N s55v
Vob 4,5 vg ; a5V
SUPPLY \ VDDR /
tcr tR
CE 72vE \ Vppr 102V Y

INPUT

Fig. 10 LOW Vpp data retention.

7287247
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DEVELOPMENT DATA

This data sheet contains advance information and

specifications are subject to change without notice.

PCF8570

GENERAL DESCRIPTION

The PCF8570 is a low power 2048-bit static CMOS RAM organized as 256 words by 8-bits. Addresses
and data are transferred serially via a two-line bidirectional bus (12C). The built-in word address register
is incremented automatically after each written or read data byte. Three address pins AQ, A1, A2 are
used for programming the hardware address, allowing the use of up to eight devices connected to the
bus without additional hardware.

Features

® Operating supply voltage
® Low data retention voltage
® |ow standby current
® Power saving mode

Applications

® Telephony

® Radio and television

® Video cassette recorder

® General purpose

25Vto6V
min. 1,0V
max. 15 uA
typ. 50 nA

256 x 8-BIT STATIC RAM

® Serial input/output bus (I*C)

® Address by 3 hardware address pins

® Automatic word address incrementing
® 8-lead DIL package

RAM expansion for stored numbers in repertory dialling
(e.g. PCD3343 applications)
channel presets

RAM expansion for the microcontroller families MAB8400
and PCF84C00

PCF8570 A;v[?:é)ss MEMOR
Y
ROW
REGISTER |+ SELECT CELL
; y ARRAY
AD —
A1 —5
3
A2 —5
v
scL —48 L] 2
INPUT 12c = COLUMN MULTIPLEXER
SDA 1> FILTER |»| BUS CONTROL SELECT
L*L__] ‘
E ]
- s
HIFT -
- R/W
REGISTER ) CONTROL
s POWER 7 "
Vbp ON
4 RESET
Vss _4_.{]
TEST —-
7290775.1
Fig. 1 Block diagram.
PACKAGE OUTLINES -

PCF8570P: 8-lead DIL; plastic (SOT-97AE).
PCF8570T: 8-lead mini-pack plastic (SO-8L; SOT-176).
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PCF8570

PINNING
1to3 AOto A2 address inputs
4 Vss negative supply
5 SDA serial data line | 12C bus
6 SCL serial clock line
7 TEST test input for test speed-up; must be connected to Vgg when not in use
(power saving mode, see Figs 14 and 15)

8 VbD positive supply

o [1] U Z] Vop

a1 [2] [ 7] Test

. E PCF8570 E} .

vss [4] 5] spa

7Z87034.A
Fig. 2 Pinning diagram.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage range (pin 8) VbD —0,8t0 +8,0
Voltage range on any input Vi ~0,8to Vpp +0,8
D.C. input current (any input) 1) max. 10
D.C. output current (any output) tlg max. 10
Supply current (pin 4 or pin 8) tlpp:Iss max. 50
Power dissipation per package Piot max. 300
Power dissipation per output P max. 50
Storage temperature range Tstg —65 to + 150
Operating ambient temperature range Tamb —40 to + 85

\%

\
mA
mA
mA
mWwW
mW
ocC
oC
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256 x 8-bit static RAM

PCF8570

DEVELOPMENT DATA

CHARACTERISTICS
Vpp=25106V;Vgg=0V; Tamp=—40 to + 85 OC unless otherwise specified

parameter symbol min. typ. max. unit
Supply
Supply voltage VpD 2,5 — 6 \")
Supply current at

Vi=VsggorVpp

operating at fgc = 100 kHz Ipp - - 200 A

standby at fgg = 0 Hz IpDO - - 15 MA

standby at Tamp=—-25t0+70°C | Ippo - - 5 uA
Power-on reset voltage level* VPOR 1,5 1,9 2,3 \%
Inputs; input/output SDA
Input voltage LOW** ViL -0,8 — 0,3x Vpp \
Input voltage HIGH** ViH 0,7xVpp | — Vpp +0,8 \
Output current LOW

atVoL=04V loL 3 — — mA
Output leakage current HIGH

atVoy =VpD lOH - — 250 nA
Input leakage current

atV)=Vpp or Vgg 1 — — 250 nA
Clock frequency (Fig. 7) fscL 0 - 100 kHz
Input capacitance (SCL, SDA)

atV|=Vgg C — — 7 pF
Tolerable spike width on bus tsw — — 100 ns
LOW Vpp data retention
Supply voltage for data retention VDDR 1 — 6 \)
Supply currentat Vppr =1V IDDR - - 5 A
Supply current at Vppr =1V;

Tamb=—251t0+70°C IDDR - - 2 MA
Power saving mode (Figs 14 and 15)
Supply current at Tamp = 25 °C;

TEST =VppR IDDR - 50 400 nA

*

The power-on reset circuit resets the 12C bus logic when Vpp < VpoR-

** If the input voltages are a diode voltage above or below the supply voltage Vpp or Vgg an input
current will flow; this current must not exceed + 0,5 mA.

\ (December 1984
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PCF8570

CHARACTERISTICS OF THE I°C BUS

The I2C bus is for 2-way, 2-line communication between different ICs or modules. The two lines are

a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply
via a pull-up resistor when connected to the output stages of a device. Data transfer may be initiated
only when the bus is not busy.

Bit transfer

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable
during the HIGH period of the clock pulse as changes in the data line at this time will be interpreted
as control signals.

!

| data line | change

| stable: | of data

| data valid | allowed | 7287019

Fig. 3 Bit transfer.

Start and stop conditions

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the
data line, while the clock is HIGH is defined as the start condition (S). A LOW-to-HIGH transition of
the data line while the clock is HIGH is defined as the stop condition (P).

L ——J [ S

= iti
start condition stop condition 7287005

Fig. 4 Definition of start and stop conditions.
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256 x 8-bit static RAM PCF8570

DEVELOPMENT DATA

System configuration

A device generating a message is a ‘‘transmitter'’, a device receiving a message is the ‘‘receiver’’. The
device that controls the message is the “’master’’ and the devices which are controlled by the master
are the “slaves’’.

SDA

] | [ [ [
MASTER SLAVE MASTER

SLAVE
TRANSMITTER/ RECEIVER TRANSMITTER/ MASTER TRANSMITTER/
RECEIVER RECEIVER TRANSMITTER RECEIVER
7287004
Fig. 5 System configuration.
Acknowledge

The number of data bytes transferred between the start and stop conditions from transmitter to

receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowledge

bit is a HIGH level put on the bus by the transmitter whereas the master generates an extra acknowledge
related clock pulse. A slave receiver which is addressed must generate an acknowledge after the reception
of each byte. Also a master must generate an acknowledge after the reception of each byte that has

been clocked out of the slave transmitter. The device that acknowledges has to pull down the SDA line
during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of

the acknowledge related clock pulse, set-up and hold times must be taken into account. A master
receiver must signal an end of data to the transmitter by not generating an acknowledge on the last

byte that has been clocked out of the slave. In this event the transmitter must leave the data line HIGH
to enable the master to generate a stop condition.

start clock pulse for
condition acknowledgement
|

!

SCL FROM 0
DATA OUTPUT y o
BY TRANSMITTER |
DATA OUTPUT -
BY RECEIVER

7287007

Fig. 6 Acknowledgement on the 12C bus.
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PCF8570

Timing specifications

Within the I12C bus specifications a high-speed mode and a low-speed mode are defined. The device
operates in both modes and the timing requirements are as follows:

High-speed mode

Masters generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in Fig. 7.

SDA

D

TBUF —>

SCL

—>| tHp;STA l=—

SDA

7287013.1

Where:
tBUF

tHD; STA
tLOWmin

tHIGHmIn
tSyU; STA

tHD; DAT
tsU; DAT
tR

tF

tSU; STO

Note

ow |<— tp -
- ™ tHigH =
tR — |
'HD;DAT tSU;DAT
'SU;STA tsu;sTO

Fig. 7 Timing of the high-speéd mode.

t =t OWmin

t=tHIGHmIn
4,7 us
4 ps
t = tLOWmin
t=20us

250 ns

\

VANV
B

The minimum time the bus must be free before a new
transmission can start

Start condition hoid time

Clock LOW period

Clock HIGH period

Start condition set-up time, only valid for repeated start code
Data hold time

Data set-up time

Rise time of both the SDA and SCL line

Fall time of both the SDA and SCL line

Stop condition set-up time

All the timing values refer to V| and V|_ levels with a voltage swing of Vgg to Vpp.
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256 x 8-bit static RAM J L PCF8570

DEVELOPMENT DATA

UULL/ \ LTS

START ADDRESS . AW ACK. DATA START ADDRESS R/W. Tack stop
CONDITION CONDITION 7287014

Fig. 8 Complete data transfer in the high-speed mode.

Where:
Clock t|_ OWmin 4,7 ps
tHIGHmIn 4us
The dashed line is the acknowledgement of the receiver
Mark-to-space ratio 1:1 (LOW-to-HIGH)
Max. number of bytes unrestricted
Premature termination of transfer allowed by generation of STOP condition
Acknowledge clock bit must be provided by the master

Low-speed mode

Masters generate a bus clock with a maximum frequency of 2 kHz; a minimum LOW period of 105 us
and a minimum HIGH period of 365 us. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed
timing is shown in Fig. 9.

SDA x

b

<«— tgyF —> —| tiow - tfp—>| |-
SCL

—>I typ;sTA = = THIGH ( —> L——‘su DAT
R — |<——
'HD;DAT
SDA
7287015.1 —> tsy;STA = "l l‘

Fig. 9 Timing of the low-speed mode.
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PCF8570 :

Timing specifications (continued)

Where:

tBUF t =105 ps (t owmin)
tHD; STA t > 365 ws (tH|GHmin)
tLow 130 us + 25 us

tHIGH 390 us + 25 us

tSU: STA 130 us + 25 us *

tHD; DAT t=> Ops

tSU; DAT t> 250 ns

tR t< 1Tus

tp t< 300 ns

tsU; STO 130 us + 25 us

Note

All the timing values refer to V| and V| levels with a voltage swing of Vgg to Vpp. For definitions
see high-speed mode.

w\ \ CTOCEXC S
- MY VYV VA

START START BYTE DUMMY REPEATED ADDRESS ACKNOWLEDGE  STOP

CONDITION ACKNOWLEDGE START CONDITION
CONDITION 7287016

Fig. 10 Complete data transfer in the low-speed mode.

Where:
Clock t| OWmin 130 us £ 25 us
tHIGHmIn 390 us + 25 us
Mark-to-space ratio 1: 3 (LOW-to-HIGH)
Start byte 0000 0001
Max. number of bytes 6
Premature termination of transfer not allowed
Acknowledge clock bit must be provided by master
Note

The general characteristics and detailed specification of the 12C bus are described in a separate data
sheet (serial data buses) in handbook ““ICs for digital systems in radio, audio and video equipment’’.

* Only valid for repeated start code.
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256 x 8-bit static RAM PCF8570

DEVELOPMENT DATA

Bus protocol

Before any data is transmitted on the |2C bus, the device which should respond is addressed first. The
addressing is always done with the first byte transmitted after the start procedure. The 12C bus
configuration for different PCF8570 READ and WRITE cycles is shown in Fig. 11.

acknowdedge acknowledge acknowledge
from slave from slave from slave
N S S—
I S I SLAVE ADDRESS OIAl WORD ADDRESS I ] DATA lA| P l
s PR " e
- L
R/W n bytes ~]

7Z87031.1A

auto increment
memory word address

Fig. 11(a) Master transmits to slave receiver (WRITE mode).

acknowledge
from slave

acknowledge
from slave

acknowledge
from slave

acknowledge
from master

— T —T—TT — T —
IS‘ SLAVE ADDRESS OLA[ WORD ADDRESS ]A—ls SLAVE ADDRESS |[A DATA —[ —'———7
Nl P P
T,_ at this moment master —
R/W transmitter becomes R/W n bytes
master receiver and
PCF8570 slave receiver a:[t,%n:‘;grrr;;l '
7290778 becomes slave transmitter
no acknowledge
from master
— T
- DATA ’W P]
PR

L——— lastbyte

auto increment
word address

Fig. 11(b) Master reads after setting word address (WRITE word address; READ data).

acknowledge
from slave

acknowledge
from master

no acknowledge
from master

T
l S J SLAVE ADDRESS

PR

v T T
1TA[ DATA

. IIPI

7290777

R/W b———n bytes—qr L last byte *q

auto increment
word address

auto increment
word address

Fig. 11(c) Master reads slave immediately after first byte (READ mode).
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PCF8570

APPLICATION INFORMATION

The PCF8570 slave address has a fixed combination 1010 as group 1, while group 2 is fully

programmable (see Fig. 12).

Note

0 1 0 | A2 | A1 | AD |R/W
group 1 group 2 —»{ 7287030.1
Fig. 12 PCF8570 address.
lVDD
| Voo “TISPA  MmasTeR
TRANSMITTER
0 20 Voo —e— SCL
- scL N Jy
0|, PCF8570 4
- 1010
0 {ns SDA
- TEST Vss
v
LVDD
1 Vv up to 8 PCF8570
Vpp «——— p to
DD AQ oD SCL }- without additional
0 |,; PCF8570 hardware
o 1010° s
0 DA
- A2 TesT Vss -
NEE Lo
4 4 to Vpp
—A
| Vop
Vpp +«—a0 Vop
7
. scL & s
Van < PCF8570
DD Al ‘1010° R: pull-up resistor
1 SDA
Vpp +——] t
oD A2 rest Vss R = tise
’/L ,Jy Cgus
4 4
SDA sCL 7290774
(12.C bus)

Fig. 13 PCF8570 application diagram.

A0, A1, and A2 inputs must be connected to Vpp or Vgg but not left open.
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256 x 8-bit static RAM J L PCF8570

DEVELOPMENT DATA

POWER SAVING MODE

With the condition TEST = VppR, the PCF8570 goes into the power saving mode and the
12C bus logic is reset.

power saving mode e operating mode
vV,
—_———— DDR
TEST ov
T —\ Vop
SCL J vV,
—-——— DDR
—— I/ \ NP
| tsu |« | D |=-
Voo
SDA _———— ><: VbDR
—-——— ov
/——-—— Vbp
Voo - —_—— — VbDR
—-——— oV
'op
'pp \ /
- 'bbs
7290773
Where:
tgy =4 us Fig. 14 Timing for power saving mode.
tHD = 4 us
oY —— @
7 Vbp
8
’ SDA| 2
——~| v,
DDR
+
' SCLs A1 1,2V
—-{___< PCF8570 2 (Nicd)
MICROCOMPUTER TEST 1 A0
'
7
4 b 4
Vss
wr ” 7290776

Fig. 15 Application example for power saving mode.

Note to Fig. 15

1. In the operating mode, TEST = 0.
2. In the power saving mode, TEST = VppR-

\ (December 1984
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PCF8570

Purchase of Philips’ 12C components conveys a license under the
Philips’ I2C patent to use the components in the 12C-system
provided the system conforms to the I2C specification defined
by Philips.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice,

PCF8571

128 x 8-BIT STATIC RAM

GENERAL DESCRIPTION

The PCF8571 is a low power 1024-bit static CMOS RAM organized as 128 words by 8-bits. Addresses
and data are transferred serially via a two-line bidirectional bus (12C). The built-in word address register
is incremented automatically after each written or read data byte. Three address pins A0, A1, A2 are
used for programming the hardware address, allowing the use of up to eight devices connected to the
bus without additional hardware.

Features
® Operating supply voltage 25Vto6V ® Serial input/output bus (12C)
® | ow data retention voltage min. 10V ® Address by 3 hardware address pins
® |ow standby current max. 5 uA ® Automatic word address incrementing
® Power saving mode typ. 50 nA ® 8-lead DIL package
Armelinndimma
APPICatons
® Telephony RAM expansion for stored numbers in repertory dialling
(e.g. PCD3340 applications)
® Radio and television channel presets
® Video cassette recorder
® General purpose RAM expansion for the microcomputer families MAB8400
and PCF84C00
WORD
PCF8571 ADDRESS ROW MEMORY
REGISTER |-+ seLecT [ CELL
1 Y ARRAY
AQ0 —»>
a1 —2
A2 1
6
SCL — 1 INPUT [ 12c COLUMN
spA 43 FILTER [ f BUS CONTROL | seLect [ 7| MULTIPLEXER
{ I [
SHIFT —
1 R/W
REGISTER CONTROL
8 POWER 7 o
Voo ON t
Vs -—11[] RESET > J
TEST —-
7288371.2
Fig. 1 Block diagram.
PACKAGE OUTLINES
PCF8571P : 8-lead DIL; plastic (SOT-97AE). -

PCF8571T : 8-lead mini-pack (SO-8L;SOT-176).

\ (.Iulv 108RA
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PCF8571

PINNING
1t03 AO to A2 address inputs
4 Vgs negative supply
5 SDA serial data line 2
6 SCL serial clock line I*Cbus
7 TEST test input for test speed-up; must be connected to Vgg when not in use
(power saving mode, see Fig. 14 and 15)
8 VpD positive supply
ao [1] U 8] Voo
Al |_T_ [ 7] Test
PCF8571
A2 6] scL
Vgs [4 5] soa
72870341
Fig. 2 Pinning diagram.
RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range (pin 8)

Voltage range on any input

D.C. input current (any input)

D.C. output current (any output)

Supply current (pin 4 or pin 8)

Power dissipation per package

Power dissipation per output

Storage temperature range

Operating temperature range

48

VpD —-0,8to +8,0
\7 —08toVpp+0,8
1y max. 10
tlp max. 10
tlpp;lgs  max. 50
Ptot max. 300
P max. 50
Tstg —65 to + 150
Tamb —40to + 85

\%

\%
mA
mA
mA
mW
mwW
oC
oC

Julv 1985\ f



128 x 8-bit static RAM

DEVELOPMENT DATA

CHARACTERISTICS
Vpp=25t06V;Vgg=0V; Tynp=—40to+85 OC unless otherwise specified

PCF8571

parameter symbol min. typ. max. unit
SUPPLY
Supply voltage VbD 25 - 6 \%
Supply current

V| =VgsorVpp

operating at fgco = 100 kHz; DD - — 200 nA

standby at fgc_ =0 Hz IbDO - - 15 HA

standby at Tymp = —25 to 70 °C IppO - - 5 HA
Power-on reset voltage level

at VgcL = Vspa = VpD VPOR 1,5 1,9 2,3 Vv
Inputs; input/output SDA
Input voltage LOW** ViL -0,8 — 0,3xVpp V
Input voltage HIGH** ViH 0,7xVpp - Vpp +0.8 \
Output current LOW

atVoL =04V loL 3 - - mA
Output leakage current HIGH

at VoH = VDD I0H - - 250 nA
Input leakage current

at V| =Vpp or Vgg 1 - - 250 nA
Clock frequency (Fig. 7) fscL 0 — 100 kHz
Input capacitance (SCL, SDA)

at V| =Vgg C - - 7 pF
Tolerable spike width on bus tsw - - 100 ns
LOW Vpp data retention
Supply voltage for data retention VDDR 1 - 6 \
Supply currentat Vppr =1V IDDR — — 5 uA
Supply currentat Vppr=1V:

Tamb = —25 to 70 °C IDDR - — 2 uA
Power saving mode (Fig. 14)
Supply current at Tymp = 25 °C;

TEST = VppR IDDS - 50 200 nA

*

The power-on reset circuit resets the 12C bus logic when Vpp < VpQR.

** If the input voltages are a diode voltage above or below the supply voltage Vpp or Vgg an input
current will flow: this current must not exceed * 0,5 mA.

w (July 1985
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PCF8571

CHARACTERISTICS OF THE I*C BUS

The I2C bus is for 2-way, 2-line communication between different ICs or modules. The two lines are

a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply
via a pull-up resistor when connected to the output stages of a device. Data transfer may be initiated
only when the bus is not busy.

Bit transfer

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable
during the HIGH period of the clock pulse as changes in the data line at this time will be interpreted
as control signals.

XN

I
| |
I |
| L
| |
| |
I |
| |

I

I

| data line | change

| stable_: | of data

| data valid | allowed | 7287019

Fig. 3 Bit transfer.

Start and stop conditions

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the
data line, while the clock is HIGH is defined as the start condition (S). A LOW-to-HIGH transition of
the data line while the clock is HIGH is defined as the stop condition (P).

r———A

/ \ / | SDA
- |
|

scL ! ! ! ! scL
s /e

Le Le——a
start condition stop condition

i

7287005

Fig. 4 Definition of start and stop conditions.
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128 x 8-bit static RAM PCF8571

DEVELOPMENT DATA

System configuration

A device generating a message is a “‘transmitter’’, a device receiving a message is the “‘receiver”’. The
device that controls the message is the “‘master’’ and the devices which are controlled by the master
are the “‘slaves’’.

SDA
7 | I 1 |
MASTER SLAVE MASTER
SLAVE R
TRANSMITTER/ RECEIVER TRANSMITTER/ TRZ,:SS;‘ETTER TRANSMITTER/
RECEIVER RECEIVER RECEIVER
7287004
Fig. 5 System configuration.
Acknowledge

The number of data bytes transferred between the start and stop conditions from transmitter to

receiver is not limited. Each byte of eight bits is followed by one acknowledge bit. The acknowledge

bit is a HIGH level put on the bus by the transmitter whereas the master generates an extra acknowledge
related clock pulse. A slave receiver which is addressed must generate an acknowledge after the reception
of each byte. Also a master must generate an acknowledge after the reception of each byte that has
been clocked out of the slave transmitter. The device that acknowledges has to pu!l down the SDA line
during the acknowledge clock pulse, so that the SDA line is stable LOW during the HIGH period of

the acknowledge related clock pulse, set-up and hold times must be taken into account. A master
receiver must signal an end of data to the transmitter by not generating an acknowledge on the last

byte that has been clocked out of the slave. In this event the transmitter must leave the data line HIGH
to enable the master to generate a stop condition.

start clock pulse for
condition acknowledgement
|

1
SCL FROM |
MASTER W\_ _/T\_/T\_
I
I -——
DATA OUTPUT \
BY TRANSMITTER !
I
s

DATA OUTPUT
BY RECEIVER

7287007

Fig. 6 Acknowledgement on the 12C bus.

July 1985
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PCF8571

Timing specifications

Within the 12C bus specifications a high-speed mode and a low-speed mode are defined. The PCF8571
operates in both modes and the timing requirements are as follows:

High-speed mode
Masters generate a bus clock with a maximum frequency of 100 kHz. Detailed timing is shown in Fig.

< 'BUF —> tow |=— tf -~ o
scL
— tHD,’STA - —: - — tygH =
! tHD;DAT tsu;DAT
SDA
7287013.2 tsu;sTA tsu;sTo
Fig. 7 Timing of the high-speed mode.
Where:
tBUF t =2 tLOWmin The minimum time the bus must be free before a new
transmission can start

tHD; STA t 2 tHIGHmiIn Start condition hold time
tLOWmin 4,7 us Clock LOW period
tHIGHmIn 4 us Clock HIGH period
tSU; STA t =t OWmin Start condition set-up time, only valid for repeated start code
tHD; DAT t=0us Data hold time
tSU; DAT t =250 ns Data set-up time
ty t<1ups Rise time of both the SDA and SCL line
tf t<300ns Fall time of both the SDA and SCL line
tSU; STO t =t OWmin Stop condition set-up time
Note

All the timing values refer to V| and V| _ levels with a voitage swing of Vgg to Vpp.

52
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128 x 8-bit static RAM J L PCF8571

DEVELOPMENT DATA

X\ LT o
LSS AN AT ASS

START ADDRESS R/W ACK DATA ACK  START ADDRESS R/W ACK  STOP
CONDITION CONDITION 7287014

Fig. 8 Complete data transfer in the high-speed mode.

Where:
Clock t|_OWmin 4,7 us
tHIGHmIn 4 ps
The dashed line is the acknowledgement of the receiver
Mark-to-space ratio 1:1 (LOW-to-HIGH)
Max. number of bytes unrestricted
Premature termination of transfer allowed by generation of STOP condition
Acknowledge clock bit must be provided by the master

Low-speed mode

Masters generate a bus clock with a maximum frequency of 2 kHz; a minimum LOW period of 105 us
and a minimum HIGH period of 365 us. The mark-to-space ratio is 1 : 3 LOW-to-HIGH. Detailed
timing is shown in Fig. 9.

SDA X

<«— tgyF — —»| tiow |<— ty | |-

scL j
—| typ;STA = — HIGH l —> L“‘SU;DAT
t; e
'HD;DAT
SDA
> tsu;sTA — -~
7287015.2 tsu;sTO

Fig. 9 Timing of the low-speed mode.
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PCF8571

Timing specifications (continued)

Where:

tBUF
tHD; STA
tLow
tHIGH
tsyU; STA
tHD; DAT
tsu; DAT
tr

t

tsy; sTO

Note

t =105 us (t| owmin)
t >365 s (tH|GHmin)
130 ps + 25 ps

390 us + 25 s

130 us £ 25 pus*

t> Oupus

t> 250 ns
t<  1lus
t< 300 ns
130 us + 25 us

All the timing values refer to V| and V| _ levels with a voltage swing of Vgg to Vpp. For definitions
see high-speed mode.

“ Y e e e
R R A VR Ve Ve Ve

START

s
START BYTE DUMMY REPEATED ADDRESS ACKNOWLEDGE  STOP

CONDITION ACKNOWLEDGE START CONDITION
CONDITION 7287016
Fig. 10 Complete data transfer in the low-speed mode.
Where:
Clock t| OWmin 130 ps + 25 ps
tHIGHmIN 390 us + 25 us
Mark-to-space ratio 1 : 3 (LOW-to-HIGH)
Start byte 0000 0001
Max. number of bytes 6
Premature termination of transfer not allowed
Acknowledge clock bit must be provided by master
Note

The general characteristics and detailed specification of the 12C bus are described in a separate data
sheet (serial data buses) in handbook ““ICs for digital systems in radio, audio and video equipment’’.

* Only valid for repeated start code.
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128 x 8-bit static RAM PCF8571

DEVELOPMENT DATA

Bus protocol

Before any data is transmitted on the I2C bus, the device which should respond is addressed first. The
addressing is always done with the first byte transmitted after the start procedure. The I’C bus
configuration for different PCF8571 READ and WRITE cycles is shown in Fig. 11.

acknowledge acknowledge acknowledge

from slave from slave from slave

iS i SLAVE ADDRESS OIA‘X WORD ADDRESS IAI DATA lAI P]
M P P T S S S S T

R/W L n bytes !
auto increment

7287031.1
memory word address

Fig. 11(a) Master transmits to slave receiver (WRITE mode).

acknowledge acknowledge acknowledge acknowledge
from slave from slave from slave from master

T

NN

T T T T —T T T T ™
LS l SLAVE ADDRESS 0 l A l X WORD ADDRESS lAl S I SLAVE ADDRESS 1 |A
P P P

| at this moment master —
R/W transmitter becomes R/W
master receiver and
PCD8571 slave receiver
7287032.4 becomes slave transmitter

n bytes

auto increment
word address

no acknowledge
from master

I
oae [P

-

P

L——— lastbyte

auto increment
word address

Fig. 11(b) Master reads after setting word address (WRITE word address; READ data).

acknowledge acknowledge no acknowledge
from slave from master from master

¢
|

— T — T — T T T T
rs l SLAVE ADDRESS 1 [AI DATA ]AI [ PJ
A PR P PR S S S T
R/W L n bytes I L last byte
‘ auto increment auto increment
7287033.4 word address word address

Fig. 11(c) Master reads slave immediately after first byte (READ mode).

Note
X =don't care bit.
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PCF8571

APPLICATION INFORMATION

The PCF8571 slave address has a fixed combination 1010 as group 1, while group 2 is fully
programmable (see Fig. 12).

1 0 1 0 | A2 | A1 | AD |R/W

group 1 group 2 —»| 7287030.1

Fig. 12 PCF8571 address.

IVDD
| Vbb “TISPA MasTER
o S scL TRANSMITTER
AQ DD
- scL S J’
0],, PcFesn y
- 1010°
0 |as SDA
o TEST Vss
o
| Voo
1 v to PCF8571
Voo e—] up
oD A0 o0 L without additional
LU PCF8571 hardware
" 0 10107 oA
A2
- TEST Vss Lo
»  m o
[}
7 4 to Vpp
—A
1 Vbp
v ! Vob
DD +—AO0 D scL J
1 PCF8571 R|IR
\ ]
DD Al ‘1010’ R: pull-up resistor
1 SDA
Vpp €— ] t
ob AZ 1est Vss R=-tise_
»L' 7/[’ Cgus
2 4 .

SDA SCL
(12C bus) 7287029.3

Fig. 13 PCF8571 application diagram.

Note
A0, A1, and A2 inputs must be connected to Vpp or Vgg but not left open.
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128 x 8-bit static RAM

POWER SAVING MODE
With the condition TEST = VppR, the PCF8571 goes into the power saving mode and 1?C bus logic

J L PCF8571

DEVELOPMENT DATA

is reset.
power saving mode ———————————» operating mode
———— VpDR
TEST ov
_X—_ o
SCL / V.
———— DDR
S j\
- tgy —| typ |-
\ / Voo
> - "';E ;Dor
———— ov
—-—\ Vop
Voo e Vg
-—————————— oV
'pp
'pD \ /
———— — Ipps
7290281.1
Where:
tgy =4 us
tHD =4 us Fig. 14 Timing for power saving mode.
+5V - @
il /
;’: Vbp
8
) SDA| a2
—1— VDDR
+
} SCLie A1 1,2v
— ] PCF8571 2 (Nicd)
MICROCOMPUTER TEST 1 A0
} 7
4 m 4
il 7LVss
7 4 7290280.2
Fig. 15 Application example for power saving mode.
Note

1. In the operating mode, TEST = 0.
2. In the power saving mode, TEST = VppR-
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PCF8571

Purchase of Philips’ 12C components conveys a license under the
Philips’ I°C patent to use the components in the |2C-system
provided the system conforms to the I2C specifications defined
by Philips.

58
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

J L PCF8583

256 x 8-BIT STATIC RAM WITH ALARM CLOCK/CALENDAR
AND BCD-COUNTER

GENERAL DESCRIPTION

The PCF8583 is a low power 2048-bit static CMOS RAM organized as 256 words by 8-bits. Addresses
and data are transferred serially via a two-line bidirectional bus (12C). The built-in word address

register is incremented automatically after each written or read data byte. One address pin AO is used for
programming the hardware address, allowing the connection of two devices to the bus without
additional hardware. The built-in 32,768 kHz oscillator circuit and the first 8 bytes of the RAM are
used for the clock/calendar and counter functions. The next 8 bytes may be programmed as alarm
registers or used as free RAM space.

Features

® |12C bus interface operating supply voltage: 2,5V to 6 V
® Clock operating supply voltage (0 to 70°0C): 1,0V to6 V
o Data retention voltage: 1,0V to6 V
® Low standby current: max. 15 uA
® Clock function with four year calendar
® 24 or 12 hour format
® 32,768 kHz or 50 Hz time base
® Serial input/output bus (I°C)
® Automatic word address incrementing
® Programmable alarm, timer and interrupt function
PCF8583
0sCl > 100 Hz Hundcrggt'::;sftzu;second 9
- OSCILLATOR > D‘llvggﬂ ” Seconds o
05CO —} 2| 32768KHz 100:128 Minutes
7 Hours
INT < l Year/Date
8 Weekdays/Months
VoD Timer 07
POWER ON CONTROL
v 4 RESET LOGIC | __ Alarmcontrol_ __ 14
SS Alarm registers
vy __oRAM______J OF
A0 EN ]
s 12c RAM
sCL > BUS (256 x 8)
s INTERFACE N 25&2523 : )
SDA >
FF
A N |
< >
N V
7281191.1

Fig. 1 Block diagram.
PACKAGE OUTLINES

PCF8583P: 8-lead DIL; plastic (SOT-97AE). -
PCF8583T: 8-lead mini-pack; plastic (SO-8L; SOT-176).
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PCF8583

PINNING

1 OSClI oscillator input, 50 Hz or event-pulse input
2 0Ssco oscillator output

3 A0 address input

4 Vss negative supply

5 SDA serial data line [ ,

6 SCL  serialclock line | ' C %

7 INT open drain interrupt output (active low)

8 Vpp positive supply

osci [1]] U 8] Voo
0500 [2] popgqpge |21 NT
wo (3] PO [ seu
Vg E E, SDA

7281192

Fig. 2 Pinning diagram.

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range (pin 8); note 1 VbD -08t08,0 V
Voltage range on any input V) —-08toVpp+08 V
D.C. input current (any input) I max. 10 mA
D.C. output current (any output) o max. 10 mA
Supply current (pin 4 or pin 8) Ipp;lsg  max. 50 mA
Power dissipation per package Ptot max. 300 mwW
Power dissipation per output P max. 50 mwW
Storage temperature range Tstg —65to + 1560 ©C
Operating ambient temperature range Tamb —40to +85 OC
Note

1. Inputs and outputs are protected against electrostatic discharges in normal handling. However, to be
totally safe, it is advised to take handling precautions appropriate to handling MOS devices (see
‘Handling MOS devices’).
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256 x 8-bit static RAM with alarm clock/calendar PCF8583
and BCD-counter

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

The PCF8583 contains a 256 by 8-bit RAM with an 8-bit auto-increment address register, an on-chip
32,768 kHz oscillator circuit, a frequency divider, a serial two-line bidirectional 1°C bus interface and a
power-on reset circuit.

The first 8 bytes of the RAM (memory addresses 00 to 07) are designed as addressable 8-bit parallel
registers. The first register (memory address 00) is used as a control/status register. The memory ad-
dresses 01 to 07 are used as counters for the clock function. The memory addresses 08 to OF are free
RAM locations or may be programmed as alarm registers.

Counter function modes

When the control/status register is set a 32,768 kHz clock mode, a 50 Hz clock mode or an event-
counter mode can be selected.

In the clock modes the hundredths of a second, seconds, minutes, hours, date, month (four year
calendar) and weekdays are stored in a BCD format. The timer register stores up to 99 days. The event-
counter mode is used to count pulses applied to the oscillator input (OSCO left open). The event
counter stores up to 6 digits of data.

When one of the counters is read (memory locations 01 to 07), the contents of all counters are strobed
into capture latches at the beginning of a read cycle. Therefore faulty reading of the count during a
carry condition is prevented.

Alarm function modes

By setting the alarm enable bit of the control/status register the alarm control register (address 08) is
activated.

By setting the alarm control register a dated alarm, a daily alarm, a weekday alarm or a timer alarm
may be programmed. In the clock modes, the timer register (address 07) may be programmed to count
hundredths of a second, seconds, minutes, hours or days. Days are counted when an alarm is not
programmed.

Whenever an alarm event occurs the alarm flag of the control/status register is set. A timer alarm event
will set the alarm flag and an overflow condition of the timer will set the timer flag. The open drain
interrupt output is switched on (active LOW) when the alarm or timer flag is set (enabled).

When a timer function without any alarm function is programmed the remaining alarm registers
(addresses 09 to OF) may be used as free RAM space.
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PCF8583

Control/status register

The control/status register is defined as the memory location 00 with free access for reading and
writing via the 12C bus. All functions and options are controlled by the contents of the control/status
register (see Fig. 3).

|7 |6 |5 [ 4 [3 ]2 |1 [o | Memorylocationoo

l ‘J reset state: 0000 0000

Timer flag (50% duty factor
seconds flag if alarm
enable bit is 0)

Alarm flag (50% duty factor
minutes flag if alarm
enable bit is 0)

Alarm enable bit:

0 alarm disabled
(memory locations 08 to OF
are free RAM space)

1 alarm active
(memory location 08 is the
alarm control register)

Mask flag:
0 read locations 05 to 06
unmasked
1 read date and month count
directly

Function mode:

00 clock mode 32,768 kHz
01 clock mode 50 Hz

10 event-counter mode

11 test modes

Hold last count flag:

0 count
1 store and hold last count in
capture latches

Stop counting flag:

0 count pulses
1 stop counting, reset divider

Fig. 3 Control/status register.
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256 x 8-bit static RAM with alarm clock/calendar

and BCD-counter

DEVELOPMENT DATA

Counter registers

PCF8583

In the different modes the counter registers are programmed and arranged as shown in Fig. 4. Counter
cycles are listed in Table 1.

In the clock modes 24 h or 12 h format can be selected by setting the most significant bit of the

hours counter register. The format of the hours counter is shown in Fig. 5.

The year and date are packed into memory location 05 (see Fig. 6). The weekdays and months are
packed into memory location 06 (see Fig. 7). When reading these memory locations the year and
weekdays are masked out when the mask flag of the control/status register is set. This allows the user
to read the date and month count directly.

In the event-counter mode events are stored in BCD format. D5 is the most significant and DO the

least significant digit. The divider is by-passed.

Control/Status

Hundredths of a second
1/10s | 1/100s

Seconds
10s | 1s

Minutes
1om | im

Hours
10h | 1h

Year/Date
| 1d

Weekday/Month
1om | 1m

Timer
10d | 1d

Alarm control

Hundredths of a second
1/10s | 1/100s

Alarm seconds

Alarm minutes

Alarm hours

Alarm date

Alarm month

Alarm timer

free RAM

| — ]
CLOCK MODES

Control/Status
00
D1 Do
01
D3 D2
02
D5 D4
03
free
04
free
05
free
06
Timer
T1 | TO 07
Alarm control
08
Alarm Alarm
D1 DO 09
D3 D2
0A
D5 D4
0B
free
oc
free
0D
free
OE
Alarm timer
OF
EVENT COUNTER
7281195

Fig. 4 Register arrangement.
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Counter registers (continued)

MSB

(7 [e [s [a]s 2 ]n

MSB

LSB

(7 [e s[4 a2 o

o |

_

|

Memory location 04 (hours counter)
reset state: 0000 0000

Unit hours BCD

Ten hours (0 to 2 binary)
AM/PM flag:

0 AM

1 PM

Format:

0 24 h format, AM/PM flag
remains unchanged

1 12 h format, AM/PM flag
will be updated

Fig. 5 Format of the hours counter.

Memory location 05 (year/date)
reset state: 0000 0001

Unit days BCD
Ten days (0 to 3 binary)

Year (0 to 3 binary, read as 0 if
the mask flag is set)

Fig. 6 Format of the year/date counter.

Memory location 06 (weekdays/
months)
reset state: 0000 0001

Unit months BCD
Ten months

Weekdays (0 to 6 binary, read as 0
if the mask flag is set)

Fig. 7 Format of the weekdays/months counter.
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256 x 8-bit static RAM with alarm clock/calendar
and BCD-counter

PCF8583

DEVELOPMENT DATA

Table 1 Cycle length of the time counters, clock modes

unit counting carry to the contents of the
cycle next unit ‘month counter
hundredths of
a second 00 to 99 99 to 00
seconds 00 to 59 59 to 00
minutes 00 to 59 59 to 00
hours (24 h) 00 to 23 23 t0 00
hours (12 h) 12 AM,
01 AM to
11 AM,
12 PM,
01 PM to
11 PM 11 PM to 12 AM
date 01 to 31 31 to 01 1,3,5,7,8,10, 12
01 to 30 30 to 01 4,6,9, 11
01 to 29 29 to 01 2,year=0
01 to 28 28 to 01 2,year=1,2,3
months 01to 12 12 to 01
year O0to3
weekdays Oto 6 6to0
timer/days 00 to 99 no carry

~r



Alarm control register

When the alarm enable bit of the control/status register is set the alarm control register (address 08) is
activated. All alarm, timer and interrupt output functions are controlled by the contents of the alarm
control register (see Figs 8a and 8b).

SB LSB

M
Lo le [s Ja oz [n Jo J meme oo

[—— I l l Timer function:

000 no timer

001 hundredths of a second

010 seconds

011 minutes

100 hours

101 days

110 not used

111 test mode, all counters
in parallel

Timer interrupt enable:

0 timer flag, no interrupt
1 timer flag, interrupt

Clock alarm function:

00 no clock alarm
01 daily alarm
10 weekday alarm
11 dated alarm

Timer alarm enable:

0 no timer alarm
1 timer alarm

Alarm interrupt enable:

0 alarm flag, no interrupt
1 alarm flag, interrupt

Fig. 8a Alarm control register, clock modes.
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256 x 8-bit static RAM with alarm clock/calendar PCF8583
and BCD-counter

DEVELOPMENT DATA

4 I 3 I 2 l 1 I 0 ] Memory location 08

reset state: 0000 0000

Timer function:

000 no timer

001 units

010 100

011 10000

100 1000 000

101 not allowed

110 not allowed

111 test mode, all counters in
parallel

Timer interrupt enable:

0 timer flag, no interrupt
1 timer flag, interrupt

Event alarm function:

00 no event alarm
01 event alarm
10 not allowed
11 not allowed

Timer alarm enable:

0 no timer alarm
1 timer alarm

Alarm interrupt enable:

0 alarm flag, no interrupt
1 alarm flag, interrupt

Fig. 8b Alarm control register, event-counter mode.
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PCF8583

Alarm registers

All alarm registers are allocated with a constant address offset of hex 08 to the corresponding counter
registers.

An alarm goes off when the contents of the alarm registers matches bit-by-bit the contents of the
involved counter registers. The year and weekday bits are ignored in a dated alarm. A daily alarm
ignores the month and date bits. When a weekday alarm is selected, the contents of the alarm
weekday/month register will select the weekdays on which an alarm is activated (see Fig. 9).

MSB LSB
{7 IGJS I4 |3,2 ]1 [0] Memory location OE

(alarm weekday/month)
Weekday 0 enabled when set
Weekday 1 enabled when set

Weekday 2 enabled when set

Weekday 3 enabled when set

Weekday 4 enabled when set

Weekday 5 enabled when set

Weekday 6 enabled when set

not used

Fig. 9 Selection of alarm weekdays.

Interrupt output

The open-drain n-channel interrupt output is programmed by setting the alarm control register. It is
switched on (active LOW) when the alarm flag or the timer flag is set. In the clock mode without
alarm the output sequence is controlled by the timer flag. The OFF voltage of the interrupt output
may exceed the supply voltage.

Oscillator and divider

A 32,768 kHz quartz crystal has to be connected to OSCI (pin 1) and OSCO (pin 2). A trimmer
capacitor between OSCI and Vpp is used for tuning the oscillator. The oscillator frequency is scaled
down to 128 Hz by the divider. A 100 Hz clock signal is derived from this signal.

In the 50 Hz clock mode or event-counter mode the oscillator is disabled and the oscillator input is
switched to a high impedance state. This allows the user to feed the 50 Hz reference frequency or an
external high speed event signal into the input OSCI.

Initialization

When power-up occurs the 12C bus interface, the control/status register and all clock counters are reset.
The device starts time keeping in the 32,768 kHz clock mode with the 24 h format on the first of
January at 0.00.00: 00.

A second level-sensitive reset signal to the 12C bus interface is generated as soon as the supply voltage
drops below the interface reset level. This reset signal does not affect the control/status or clock
counter registers.

It is recommended to set the stop counting flag of the control/status register before loading the
actual time into the counters. Loading of illegal states will lead to a clock malfunction but will not
latch-up the device.
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256 x 8-bit static RAM with alarm clock/calendar
and BCD-counter

PCF8583

DEVELOPMENT DATA

CHARACTERICS OF THE 1°C BUS

The 12C bus is for bidirectional, two-line communication between different ICs or modules. The two
lines are a serial data line (SDA) and a serial clock line (SCL). Both lines must be connected to a
positive supply via a pull-up resistor. Data transfer may be initiated only when the bus is not busy.

Bit transfer

One data bit is transferred during each clock pulse. The data on the SDA line must remain stable
during the HIGH period of the clock pulse as changes in the data line at this time will be interpreted as
a control signal.

L 1
| |
| |
I i
| |
| | -
2 2
| |
I |
|
|
|

|

| data line | change

| stable: | of data

| data valid I allowed 7287019

Fig. 10 Bit transfer.

Start and stop conditions

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the
data line, while the clock is HIGH, is defined as the start condition (S). A LOW-to-HIGH transition of
the data line while the clock is HIGH, is defined as the stop condition (P).

L ——d

start condition stop condition

7287005
Fig. 11 Definition of start and stop condition.

System configuration

A device generating a message is a ‘‘transmitter’’, a device receiving a message is the ““receiver’’. The
device that controls the message is the “‘master’’ and the devices which are controllied by the master
are the "’slaves’’.

SDA
] 1 I I I
MASTER SLAVE MASTER
TRANSMITTER/ RES(IEQI\\I/EER TRANSMITTER/ TRXICSSD-;STRTER TRANSMITTER/
RECEIVER RECEIVER RECEIVER
7287004

Fig. 12 System configuration.
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PCF8583

Acknowledge

The number of data bytes transferred between the start and stop conditions from transmitter to
receiver is not limited. Each data byte of eight bits is followed by one acknowledge bit. The acknowl-
edge bit is a HIGH level put on the bus by the transmitter whereas the master also generates an extra
acknowledge related clock pulse. A slave receiver which is addressed must generate an acknowledge
after the reception of each byte. Also a master must generate an acknowledge after the reception of
each byte that has been clocked out of the slave transmitter. The device that acknowledge has to pull
down the SDA line during the acknowledge clock pulse, so that the SDA line is stable LOW during
the HIGH period of the acknowledge related clock pulse. A master receiver must signal an end of data
to the transmitter by not generating an acknowledge on the last byte that has been clocked out of the
slave. In this event the transmitter must leave the data line HIGH to enable the master to generate a
stop condition.

start clock pulse for
conc}mon acknowledgement

! '
SCL FROM |
MASTER : 1 2 8 9
! -
I
DATA OUTPUT '
BY TRANSMITTER !

|
S

DATA QUTPUT
BY RECEIVER

7287007

Fig. 13 Acknowledgement on the 12C bus.
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256 x 8-bit static RAM with alarm clock/calendar PCF8583
and BCD-counter

DEVELOPMENT DATA

Timing specifications

All the timing values are valid within the operating supply voltage and ambient temperature range and
refer to V| and V| with an input voltage swing of Vgg to Vpp.

parameter symbol min. typ. max. unit
SCL clock frequency fscL - - 100 kHz
Tolerable spike width on bus tsw - - 100 ns
Bus free time tBUF 4,0 - - us
Start condition set-up time tsu; STA 4,0 — - us
Start condition hold time tHD: STA 4,7 - - us
SCL LOW time tLow 4,7 - - us
SCL HIGH time tHIGH 4,0 - - us
SCL and SDA rise time tR - - 1,0 us
SCL and SDA fall time tp - - 0,3 us
Data set-up time tsu; DAT 250 - - ns
Data hold time tHD; DAT 0 - - ns
SCL LOW to data out valid tyD; DAT - - 34 us
Stop condition set-up time tsyU: STO 4,0 - - us
START BIT 7 BIT6 BIT 0 ACKNOW- | sTop
PROTOCOL CONDITION MSB LsSB LEDGE CONDITION
(S) (A7) (A6) (R/W) (A) (P)
tsu;sTA tLow 'HIGH scL
p ——
scL / \ \
- JI — ]
tBUF R tF
R v’ ,
- AL N
7281193.1 'HD;STA tSU;DAT  'HD;DAT tvD:DAT tsu;sTO

Fig. 14 12C bus timing diagram.
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PCF8583

12C bus protocol

Before any data is transmitted on the 12C bus, the device which should respond is addressed first.
The addressing is always done with the first byte transmitted after the start procedure. The 1?C bus
configuration for the different PCF8583 READ and WRITE cycles is shown in Fig. 15.

acknowledge

acknowledge acknowledge
from slave from slave from slave
l S I SLAVE ADDRESS OIAI WORD ADDRESS IAI DATA IAI P I
PR PR PR

P
R/W

7287031.2

n bytes W

auto increment
memory word address

Fig. 15a Master transmits to slave receiver (WRITE mode).

acknowledge

a
from slave

cknowledge
from slave

acknowledge

acknowledge
from slave

from master

—T T
Igl SLAVE ADDRESS 0|A|

—r T T
WORD ADDRESS IAISI SLAVE ADDRESS 1lA

|
RECOREED

R/W
7296262

at this moment master
transmitter becomes
master receiver and

PCF 8583 slave receiver
becomes slave transmitter

R/W

n bytes

auto increment
word address

no acknowledge
from master

I
oata [i]e|

L——— last byte

Lo

auto increment
word address

Fig. 15b Master reads after setting word address (WRITE word address; READ data).

acknowledge
from slave

acknowledge
from master

no acknowledge
from master

I Sl SLAVE ADDRESS 1IA‘

DATA | A l

i
_oams i ]

R/W L

n bytes L

7296263

auto increment
word address

last byte I
auto increment
word address

Fig. 15¢c Master reads slave immediately after first byte (READ mode).
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PCF8583

256 x 8-bit static RAM with alarm clock/calendar
and BCD-counter

CHARACTERISTICS
Vpp=2,51t06,0V;Vgg=0V; Tamp =—40 to + 85 OC unless otherwise specified

DEVELOPMENT DATA

parameter symbol min. typ. max. unit
Supply
Supply voltage VpbD 2,5 — 6 \Y
Supply current at

V| =VggorVpp

operating at fgc | = 100 kHz Ibp - - 200 uA

standby at fgg = 0 kHz IDDO - - 15 uA

standby at Tamp =—251t0+70°C | Ippo - - 5 HA
Power-on reset voltage level (note 1) VPOR 1,6 1,9 2,3 \Y
Inputs; input/output SDA
Input voltage LOW (note 2) ViL -0,8 - 03xVpp \Y)
Input voltage HIGH (note 2) VIH 07xVpp | — Vpp +0.8 \
Output current LOW at

VoL=04V loL 3 — - \Y,
Output leakage current

HIGH at VoH4 = Vpp IOH - - 250 nA
Input leakage current

at V| =Vpp or Vgg el - - 250 nA
Input capacitance (SCL, SDA)

atV)=Vgg Cy - - 7 pF
LOW Vpp data retention
Supply voltage for data retention VDDR 1 - 6 \
Supply currentat Vppr =1V IDDR - - 5 HA
Supply currentat Vppr = 1V;

Tamb = —25to + 70 °C IDDR — — 2 MA
Oscillator
Integrated oscillator capacitance Cosc - 40 - pF
Oscillator stability for:

AVpp =100 mV

atVpp=15V;

Tamb =25°C f/fosc - 2x10°¢ |— -

\ (June 1986
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PCF8583

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Quartz crystal parameters
Frequency = 32,768 kHz

Series resistance Rg - - 40 K2
Parallel capacitance CL — 9 — pF
Trimmer capacitance Ct 5 — 25 pF

Notes to characteristics
1. The power-on reset circuit resets the 12C bus logic when Vpp < VpQR.

2. When the voltages are a diode voltage above or below the supply voltage Vpp or Vgg an input
current will flow; this current must not exceed + 0,5 mA.
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256 x 8-bit static RAM with alarm clock/calendar PCF8583
and BCD-counter

DEVELOPMENT DATA

APPLICATION INFORMATION
The PCF8583 slave address has a fixed combination 1010 as group 1.

1 0 1 0 ] 0 | A0 [R/W

group 1 group 2 —»| 7296106

Fig. 16 PCF85b83 address.

[VDD

<4+—»— SDA
MASTER

TRANSMITTER
‘“%DD scL [HANSM
v
o 1o oD i
7[/;— CLOCK CALENDAR SCL
0SCl  PCF8583

Nl
L »

= '1010°
T fosco SDA
Vss
2
IVDD
Vi
1 DD
VoD +——A0 scL
1 EVENT COUNTER
—3oscl PCF8583
1010°
——0sco SDA .
Vss Vo
Jy- [
2
|VDD to Vpp
v 1 Vob
DD €——A0 scL
; 256 BYTE RAM
Vop «— A1 PC&E:S?O R R R:pull-up resistor
t.
Voo 1 O SDA — - crlse
TEST Vss 4 BUS
»
SDA SCL
(12C bus) 7281194.1

Fig. 17 PCF8583 application diagram.

Purchase of Philips’ 12C components conveys a license under the
Philips’ 12C patent to use the components in the 12C-system
provided the system conforms to the |2C specifications defined

by Philips.
w (June 1986






HEF4505B
LS|

64-BIT, 1-BIT PER WORD RANDOM ACCESS READ/WRITE MEMORY

The HEF4505B is a 64-bit, 1-bit per word, fully decoded and completely static, random access mem-
ory. The memory is strobed for reading or writing only when the strobe input (ST), chip enable inputs
(CE1q and CE3p) are HIGH simultaneously. The output data is available at the data output (DgyT) only
when the memory is strobed, the read/write input (R/W) is HIGH and after the read access time has
passed. Note that the three-state output is initially disabled and always goes to the LOW state before
data is valid. The output is disabled in the high-impedance OF F-state, when the memory is not strobed
or R/W is LOW. R/W may remain HIGH during a read cycle or LOW during a write cycle. The output
data has the same polarity as the input data.

[1a] [13] [12] [11] [ro] [o] 8]

D) HEF45058B

Vpp Dy As A4 Doyt R/W CEp

Ag Ay A A3 ST CEq Vgg

HEF4505BP : 14-lead DIL; plastic (SOT-27 KE, ME, MF). =

HEF4505BD: 14-lead DIL; ceramic(SOT-73A, B, C). -
L (2] [8] o] [5] [e] [7]
7274627
Fig. 1 Pinning diagram.
PINNING FUNCTION TABLE
Ag to Ag  address inputs ST CE+ CE RN o d
' . mode
CEq, CEp chip enable inputs ! 2 ouTt
R/W read/write input L L Z disabled
ST strobe input H L z write
D datai L H Z disabled
IN ata input H H equal to memory data read

DouTt data output _— -

H = HIGH state (the more positive voltage)

L = LOW state (the less positive voltage)

Z = high-impedance OFF-state
FAMILY DATA

see Family Specifications

Ipp LIMITS category LSI
& Products approved to CECC 90 104-062. \ (July 1986 77
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HEF4505B
LS
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64-bit, 1-bit per word random access read/write memory HEF45058
LSl

A.C. CHARACTERISTICS
Vsg=0V; Tamp = 25 ©C; C = 50 pF; input transition times < 20 ns

VpD symbol | min. typ. max. typical extrapolation

Vv formula
Minimum strobe pulse 5 75 35 ns
width; LOW 10 | tsTL 45 22 ns
15 30 15 ns
5 360 700 ns
Read cycle time 10 |tge 250 500 ns
15 210 420 ns
5 220 440 ns
Write cycle time 10 twce 125 250 ns
15 75 150 ns
5 330 660 ns |303ns+ (0,55 ns/pF) C_
Read access time 10 | tace 136 270 ns [ 124 ns+(0,23 ns/pF) C_
15 100 200 ns | 92ns+(0,16 ns/pF) C_
5 80 40 ns
Address recovery time | 10 | taR 40 20 ns
’ 15 25 10 ns
5 180 920 ns
Read recovery time 10 |tgR 120 60 ns
15 90 45 ns
5 75 35 ns
Write recovery time 10 twR 45 25 ns
15 40 20 ns
3-state propagation
delays
5 ¢ 105 210 ns
Output disable times 10 PHZ, 60 125 ns
15 | 'PLZ 55 115 ns
Set-up times 5 -20 -40 ns
A, — ST 10 tsuA -10 -20 ns
15 -5 -10 ns
_ 5 -30 -60 ns
R/W—= ST 10 |tgyR -15  -30 ns
15 -5 -10 ns
5 160 80 ns
DiN—» ST 10 |tsyD 75 35 ns
15 45 20 ns
_ 5 240 120 ns
R/W— ST 10 tsuW 100 50 ns
15 75 35 ns
Hold time 5 -20 —-40 ns
DIN— ST 10 | tholdD 5 -10 ns
15 10 0 ns
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HEF4505B
LSI

Ap to A
0 ° 50% address stable address
INPUTS may change

—>l tuA |=—— ISTH —| tAR '<_

ST INPUT fg \
(CEq=CEp=H) 50%
(2)

-~ tg7p —

~ trC -
R/W INPUT )[50%
_1 \
—ItuR|= —| tRR =
~tace- - -~ tpuz.tpLz
O?J(')FLI:JT 50% data valid (1)

7274628

(1) Outputin high impedance OF F-state.
(2) tSTHmin = tRCmax — ST Lmin-

Fig. 3 Read cycle timing diagram.
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64-bit, 1-bit per word random access read/write memory HEF4505B
LSt

Ap to A
0 5 o address
|
INPUTS 50% address stable may change

| tsuA | 'STH — taAR |-

ST INPUT [507 \
(CEq=CEp=H) 0 \
(M

- IsTL —

- tye >

R/W INPUT 50%

“tSUW — tWR -

tsub~I tholdD | =

Din INPUT 50% data stable

7274629

{1) tSTHmin = tWCmax — tSTLmin-

Fig. 4 Write cycle timing diagram.

' (October 1980

81



HEF4505B
LS

APPLICATION INFORMATION

A 1
B 2
Cc 3
address ] D 4 HEF4s058
lines E 1
E 12 64-BIT 10}—
G 6 RAM
H 8
5
9
—13
1
2
3
4
11 HEF45058
12 g4-giT 10—
6 RAM
8
5
9
data "3
input
1
2
3
4
11 HEF4505B
12 g4-giIT 10—
6 RAM
8
5
9
—113
dynamic
strobe j_l__
1
2
3
4
11 HEF4505B
12 g4_pT 10—
6 RAM
8
5
9
——13
read/write

p— output

expand vertically for n-bits

Fig. 5 256-word by n-bit static read/write memory using HEF45058B ICs.

7284389
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64-bit, 1-bit per word random access read/write memory HEF4505B
LSi

Figure 5 shows a 256-word by n-bit static RAM system. The outputs of the four HEF4505B circuits
are tied together to form 256 words by 1-bit. Additional bits are attained by paralleling the inputs
in groups of four. Memories of larger words can be attained by decoding the most significant bits

of the address and AND-ing them with the strobe input.

Fan-in and fan-out of the memory are limited only by speed requirements. The extremely low input
and output leakage currents keep the output voltage levels from changing significantly as more outputs
are tied together. With the output levels independent of fan-out, most of the power supply range is
available as logic swing, regardless of the number of units wired together. As a result, high noise
immunity is maintained under all conditions.

The memory system shown in Fig. 5 can be interfaced directly with other ICs of the LOCMOS HE
family. No external components are required.

Non-volatile information storage is allowed due to very low power dissipation when the memory is
powered by a small standby battery. Figure 6 shows an optional standby power supply circuit for
making a LOCMOS memory ‘non-volatile’. When the usual power fails, a battery is used to sustain
operation or maintain stored information. While normal power supply voltage is present, the battery
is trickle-charged through a resistor (R) which sets the charging rate. In Fig. 6 the sustaining voltage
is Vg, and + V is the crdinary voltage from a power supply. Vpp is connected to the power supply
pin of the memory. Low-leakage diodes are recommended to conserve battery power.

+V

€

+——VoD

|

[ @)

1t
Vg

;/ 7284390

Fig. 6 Standby battery circuit.
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HEF4720B
HEF4720V
LS

-
256-BIT, 1-BIT PER WORD RANDOM ACCESS MEMORIES @

The HEF4720B and HEF4720V are 256-bit, 1-bit per word random access memories with 3-state
outputs. The memories are fully decoded and completely static.

Recommended supply voltage range for HEF4720B is 3 to 15 V and for HEF4720V is 4,5 to 12,5 V;
minimum stand-by voltage for both types is 3 V.

The use of LOCMOS gives the added advantage of very low stand-by power. The circuits can be directly
interfaced with standard bipolar devices (TTL) without using special interface circuits. The memory
operates from a single power supply. The separate chip select input (CS) allows simple memory expan-
sion when the outputs are wire-ORed. If CS is HIGH, the outputs are floating and no new information
can be written into the memory. The signal at O has the same polarity as the data input D, while the
signal at O is the complement of the signal at O. The write control W must be HIGH for writing into

the memory.
|s
Vbp
1]A0
§ 21 NPUT > X o] 16x16
) > >
o[2,] BUFFERS DECODER MATRIX
y
A, 1
9 A Y gDER
10]as| INPUT > DEC »> 0|13
111A, | BUFFERS \SEK‘T%’
CIRCUIT
OUTPUT
BUFFER
15w R _
" INPUT | CHIP R o4
12| D R BUFFER | | seELecTt [~
<?C-S Vss
116 ]8 7264889.3
Fig. 1 Functional diagram.
16 1 131 |12 10
1Ol 1oL J1d L 2 HEF4720BP; HEF4720VP: 16-lead DIL; plastic
D) HEE 208 HEF4720BD; HEF4720VD: 16-lead DIL; ceramic
A A (cerdip) (SOT-74 A,B,C).
0 Ay Ay nc. Vpp Az Ay Vss HEF4720BT; HEF4720VT : 16-lead mini-pack; plastic

2 3 4] S 6 7 8
7274260.2

Fig. 2 Pinning diagram.

(SO-16L; SOT-162A).

FAMILY DATA: see Family Specifications.
Ipp LIMITS: see next page.
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HEF4720B
HEF4720V

LSI

FUNCTION TABLE

CsS w (0] 0 mode

data written complement of data .

L H . . . write
into memory written into memory
data written complement of data

L L . R . read
into memory written into memory

H X z z inhibit

H = HIGH state (the more positive voltage) = X = state is immaterial
L = LOW state (the less positive voltage) Z = high impedance OF F-state

PINNING

CS chip select input (active LOW)
w write enable input

D data input

Apto Ay  address inputs

0 3-state output (active HIGH)
0 3-state output (active LOW)

SUPPLY VOLTAGE

rating recommended stand-by
operating min.
HEF4720B —-0,51t0 18 3,0t0 15,0 3 Y,
HEF4720v | —0,5t0 18 4510125 3 \Y

The values given at Vpp = 15 V in the following d.c. and a.c. characteristics, are not applicable to the

HEF4720V, because of its lower supply voltage range.

D.C. CHARACTERISTICS

Vgg=0V
v v Tamb (°C)
D 1 TOL | symbol 40 +25 +85
min. max. min. max. min. max.
Output current 4,75 | 04 24 2 1,6 mA
LOW 10 05 |loL 48 4 3,2 mA
15 1,5 10,0 10 7,5 mA
Quiescent device 5 25 25 200 upA
current 10 IbD 50 50 400 nA
15 100 100 800 uA
Input leakage current
HEF4720V 10 . 0,3 0,3 1 uA
HEF4720B 15 =N 0,3 0,3 1 kA
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HEF4720B
256-bit, 1-bit per word random access memories HEF4720V

LSI

A.C. CHARACTERISTICS

V'\DID symbol | min. typ. max.
5 5 pF
Output capacitance 10 |Co 5 pF
15 5 pF

A.C. CHARACTERISTICS
Vgs=0V; Tamp = 25 °C; C_ = 50 pF; input transition times < 20 ns

VDD . typical extrapolation
v symbol | min. typ. max. formula
Read cycle
5 320 580 ns 292 ns + (0,55 ns/pF) C_
Read access time 10 |tace 130 220 ns 118 ns + (0,23 ns/pF) C_
15 100 160 ns 92 ns + (0,16 ns/pF) C_
Chip select to 5 180 ns
output time 10 |tco 70 ns
15 50 ns
5 0 ns
Address hold time 10 |tpA 0 ns
15 0 ns
Output hold time 5 60 170 ns 142 ns + (0,55 ns/pF) C_
with respect to 10 | tyaL1 20 50 ns 38 ns + (0,23 ns/pF) C_
address input 15 15 40 ns 32 ns+ (0,16 ns/pF) C_
Output hold time 5 130 ns
with respect to 10 |tcoH 70 ns
chip select input 15 60 ns
Output floating time 5 0 ns
with respect to 10 |tcoF 0 ns
chip select input 15 0 ns
5 580 ns
Read cycle time 10 |tRrc 220 ns
15 160 ns
Output transition 5 60 120 ns 10 ns+ (1,0 ns/pF) C_
times 10 | tTLH 30 60 ns 9 ns + (0,42 ns/pF) C_
LOW to HIGH 15 20 40 ns 6 ns + (0,28 ns/pF) C_
5 40 80 ns 14 ns + (0,52 ns/pF) C_
HIGH to LOW 10 | tTHL 22 40 ns 11 ns + (0,22 ns/pF) C_
15 15 30 ns 7 ns+ (0,16 ns/pF) C_
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HEF4720B
HEF4720V
LSl

A.C. CHARACTERISTICS
Vgs =0 V; Tamp = 25 OC; C|_ = 50 pF; input transition times < 20 ns

Vv
l\D/D symbol | min. typ. max.
Write cycle
5 580 ns
Write cycle time 10 |twe 220 ns
15 160 ns
Address to write 5 110 ns
set-up time 10 |taw 50 ns
15 50 ns
5 370 10000 ns
Write pulse width 10 | twp 130 10000 ns
15 80 10000 ns
5 100 ns
Write recovery time 10 | twR 40 ns
15 30 ns
5 250 ns
Data set-up time 10 | tpw 100 ns
15 80 ns
5 100 ns
Data hold time 10 | tpH 30 ns
15 20 ns
Chip select set-up 5 370 ns
time with respect 10 | tocsw 130 ns
to write pulse 15 80 ns
Chip select hold 5 0 ns
time with respect 10 | tcsH 0 ns
to write pulse 15 0 ns
Chip select lead time 5 0 ns
over write pulse to 10 | tcsL 0 ns
prevent writing 15 0 ns
Read-modify-write
cycle
Read enable 5 0 ns
hold time 10 | tRH 0 ns
15 0 ns
Output hold time 5 60 ns
with respect to 10 | tyaL?2 20 ns
write pulse 15 15 ns
Read-modify-write 5 1050 ns
cycle time 10 | trwec | 390 ns
15 270 ns
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HEF4720B
HEF4720V
LS

256-bit, 1-bit per word random access memories

Ao to A 7 o,
50
INPUTS To

CS INPUT Q}% /
W INPUT
— tCO _"'tOA" "":COH'>
etcor
0,0 OUTPUTS ==—===—==—==£50% output valid -

7264891.4

> - tyaL—>

W ( October 1980
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HEF4720B

HEF4720V
LSI
|
—
AO to A7 ° ’ H
INPUTS 50% \ l
1
- twe - ! I
CS INPUT } .
l ' <+tcg >
W INPUT 50% | }
ol y,
«— tw —>le——typ —>j+——tyg —> ‘ ‘
! 1
Is
D INPUT 50% data stable |
l |
-ty —>le—1tpy —»l '

information is not
written into cell
7264890.3

information is written into cell )

Fig. 4 Write cycle timing diagram.
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HEF4720B
HEF4720V
LS

0

256-bit, 1-bit per word random access memories
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HEF4720B
HEF4720V

LSl

APPLICATION INFORMATION
Extension of memory capacity

The memory capacity of the HEF4720B; V is 256 bits (or 256 words of 1 bit). The capacity of a
system can be extended in various ways by the connection of further HEF4720B; V ICs.

Extending the word length

By connecting a number of HEF4720B; V ICs as shown in Fig. 6, the word length (i.e. bits per word)
is multiplied by that number. That is, each device stores 1 bit per word but the total number of words
remains 2566. For example, if four devices are used in this way, 256 four-binary-bit words can be stored.

Extending the number of words

If a number of HEF4720B; V ICs are connected as shown in Fig. 7, the words available are multiplied
by that number, but the word length remains 1 bit. Notice that in this case additional addresses are
used in conjunction with the CS input. In the case shown in Fig. 7 (4 x HEF47208B; V in parallel), the
addresses and data inputs are loaded with four inputs (= 20 pF), the CS inputs are loaded with one
input each.

Extending both the word length and number of words

Figure 8 shows how a combination of the extensions described above can be used to obtain both
greater word length and additional words. It is clear that the capacitive load of the driving circuits
puts a limit to the free choice of the interface. In Fig. 8, each address is loaded with 16 inputs, i.e.
16 x 5 =80 pF: each CS inverter is loaded with 8 inputs, i.e. 8 x 5 = 40 pF. The data inverters in
this case are loaded with only two inputs each.
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HEF4720B

256-bit, 1-bit per word random access memory HEF4720V
LSl
I 1 !
toall CS CS W toall W
inputs (" — AO inputs
—1 1
1 |
| HEF47208
< 7| | HEF4720V
1] ic1
i
—1
\—1 Ay
0

D
Ao —->0—\
data data
input ‘D O—» output

1 1
Mo L

CS w
Az-—~::>C*— — Ao
—1 1
]
— 1
HEF4720B
Aa'-::>c*‘ L 21! Heraz20v
> — 1 c2
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Fig. 6 Using extra HEF47208B; V D 0
ICs to extend the word length.
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HEF4720B
256-bit, 1-bit per word random access memory HEF4720V

LSI

R O

[ —

to all CS inputs to all CS inputs
of IC2to IC8 of IC10to IC16
W—l >0
1 [ 1 [ |
P ACS w ~—A cs w to all Winputs
|0 I0 of IC2to IC16
| |
— ' HEF47208 —1 | HEF47208
< —] | HEF4720V — | HEF4720V
— 1 | '—ﬁ 11
! IC1 | IC9
AO O—) — : - 1
|
- i I
I ——
| , } { D 0 D 0
| ! -_— | |
! t |
! bo— I |
| [ _ 1 |
A N ~ y, : { .'\ ~ i
7 o— o—
< | LA
. IC2to IC7 IC10to IC15 I |
. | : | | !
| I
1 >o— | | ] L
| — ! cs wo| Cs w | |
! o= S L ¢ (Ao | |
data | — | —! — ! : ) I
input ! — ] ata
e ! | HEF47208B | HEF47208 | | outputs
| o= <7 | HEF4720V ﬁ— | HEF4720Vv : |
I — — —
' T | ic1e | !
8 O— — ! — | |
— — | |
LA — A ! |
7 7 |
D 0 D 0 ! :
1 l | [

Do—» 8
7284410

Fig. 8 Using extra HEF4720B; V ICs to obtain more words and greater word length.
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HEF4720B
HEF4720V

LSl

APPLICATION INFORMATION (continued)
Memory retention

It is sometimes necessary to ensure that the information stored in the memory cannot be erased in-
advertently. This can be arranged by adding detection circuits, by measures in the timing, and by the
addition of a battery. With the HEF4720B; V, memory retention is very easily obtained because its
currentdrain in the stand-by condition is almost zero. The wide supply voltage range makes it possible
to keep the memory active by means of a simple battery, thereby preventing information loss.

In designing the memory retention circuits, two aspects should be kept in mind. The memory retention
will not function in an optimum way if the battery voltage is low or if the voltage transitions at the
address input are too slow. The first of these is usually the result of using too simple a battery back-up
circuit, e.g. a battery charged via a diode from the TTL supply voltage. In this case, the LOCMOS supply
voltage falls below the safe operating voltage. Special arrangements should be made to overcome this.

Slow address transitions (the second cause of memory loss) are due to a long RC-time in the power
system. When the power is switched on or off, the 5 V line changes between 0 and 5 V in milliseconds
to seconds so producing a correspondingly long transition time in the various logic outputs. This
creates problems in the proper operation of the HEF4720B; V, with loss of memory as a possible
result. This can be prevented by ensuring that input rise and fall times do not exceed 10 us.

Three possibilities for controlling the rise and fall times at the HEF4720B; V interface are given here:

1. LOCMOS gates can be connected between the address latch and the HEF4720B; V (Fig. 9).

In the event of a low voltage, or mains supply failure, the gates can be blocked by a signal from
the memory retention logic thus isolating the HEF4720B; V from the address and CS inputs.

2. The interface power supply can be separated from the TTL power supply by means of a low-value
resistor (Fig. 10); a thyristor is connected from the interface power supply to earth. The system is
arranged so that, upon switching off or failure of the interface supply, the thyristor turns on thus
ensuring a rapid fall of the supply voltage.

3. The best solution is to select the interface circuits from the LOCMOS family and to feed all these
circuits from the battery (Fig. 11). These stages then remain active when the TTL 5 V supply fails.
The interface circuits are mostly only active on a clock pulse, have the possibility of being inactive
on a gate level, or can be forced into one position.
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HEF4720B

256-bit, 1-bit per word random access memory HEF4720V
LSI
e 3
| 1(2)
' HEF40118B ,
! m !
1 1
! >
4
I 4
OTHER ADDRESS 4 to other
R LATCH t  pload
CIRCUITS ! circuits

v

YUY

An A A, A
0 A1 Ag Ay
MEMORY
RETENTION (1) MEMORY
LOGIC HEF 47208
(1) CS HEF4720V
I ICs

7284404

(1) These devices have a battery supply.
(2) Alternative connection.

Fig. 9 Use of battery-operated LOCMOS gates to isolate the memory in case of power supply failure.
Devices marked (1) are connected to the battery. The HEF40118B can sink about 0,7 mA: if the load
is greater than this, only the memory should be connected, other loads being connected to the address
latch as shown by the dashed-line connections.
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HEF4720B
HEF4720V
LSi

10

5V TTF supply attery
_]_ h— /(1) “)\r voltage
J}; ALL ADDRESS Ag Mggggv
A
4 PROCESSOR INTER — A1 HEF 47208
LOGIC 1| CONNECTION T 2 HEF4720V
1k CIRCUITS || | ICs
A, _
CS
3
1 v
~ mains MEMORY
————— RETENTION
LOGIC 2 b
DO_ 7284407
switch switch 5V
on off failure
5V 11
BATTERY 1!
VOLTAGE i
oV ||
|
5V I
TTL l I /(2)
VOLTAGE
OV ) i
~ MAINS || ]
( ()
1 —| ||
i
MEMORY l
RETENTION < 2 a
LOGIC i
|
3 X X 3
Q / |
I

memory ready

7284406

(1) Leads should be so arranged to prevent cross-talk; thyristor connections must be short.

(2) Slope > 500 mV/us in the vicinity of the threshold.

Fig. 10 Using a thyristor to ensure a rapid fall of interface supply at switch-off or supply failure.
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256-bit, 1-bit per word random access memory
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DEVELOPMENT DATA

This data sheet contains advance information and SBBG116L

specifications are subject to change without notice.

2048 x 8-BIT STATIC RAM

GENERAL DESCRIPTION

The SBB6116L is a 16 384-bit static randem access memory organized as 2048 words of 8 bits each.

A common 8-bit input/output interface is controlled by the output enable (OE). A low power/standby
mode, controlled by the chip select input (C—I§), is available for memory expansion. The device operates
from a 5 V power supply and is available in versions with differing access tiimes (see below). Pin
compatibility with EPROM type 2716 allows a wide range of applications in microprocessor peripheral
memory design.

Fabrication of this MOS device is by ion implanted complementary silicon gate technology and a
process which creates high-ohmic resistors in the memory cell array (CMOS double-poly process).

Features

Pin-compatible with EPROM type 2716

Operating supply voltage 5 V

Choice of access times

Inputs protected against static charge

Static operation requiring no clock or timing strobe

Low power CMOS: 30 uW (typ.) standby power; 100 mW (typ.) active power
Address activated: power consumption depends on amount of access
Easy memory expansion

Common data input/output interface

All inputs and outputs directly TTL compatible

Three-state outputs with wired-OR capability

Output buffer control

Suitable for operation with battery back-up

Maximum access times per version

SBB6116L-10: 100 ns
SBB6116L-12: 120 ns

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).

\ ﬂ\ugust 1985
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SBB6116L

Ay 4

—1— Vcc

Ag |3

— GND

MEMORY
CELL ARRAY

SELECT 128 ROWS
8x 16 COLUMNS SEBGHIGL

P]
Q
=

1
Az

g —23

Ag |22

 MEMBEN |

110, N
1o 10 INPUT / OUTPUT
2 CIRCUITS j ?———

1105 1 N IR H | N
g | coLumn seect | e

110, 413 N N
el g

1/0g 14 ?_——4

110g —|18 N N
el e

110, —418 N

110g —2 N =}

—
(eI —

5 6 7 8

7287268.2

Ay Ap A Ag

Fig. 1 Block diagram.
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2048 x 8-bit static RAM

SBB6116L

DEVELOPMENT DATA

a; O] U
Ag [2]
As [3]
Ay [4]
Az [s
NS
A [7]
Ao [&]
1704 9]
1109 [10]
103 [17]
anp [12]

SBB6116L

[24] Vee
22] Ag
[21] WE
20] GE
E A1
78] &5
E 1/0g
[16] 1707
15] 1/0g
E 1/0g
[13] 1/04

7287267.2

Fig. 2 Pinning diagram.

TRUTH TABLE

PINNING
Agto A1
cs

WE

1/01 to 1/0Og
OE

Vee

GND

address inputs

chip select input

write enable input

data input/output

output enable input

positive supply (+ 5 V)

negative supply (ground)

cs OE WE mode Vg current 1/0 pin R/W cycle
H X X not selected IsB. IsB1 z
L L H read lce Do read cycles 1 to 3
L H L write Icec Dy write cycle 1
L L L write lce Dy write cycle 2
L H H ready to read;
output disbaled Ice z

H = HIGH voltage level
L = LOW voltage level

X =don’t care
Z = high impedance

OFF-state

\ (August 1985
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SBB6116L

DECOUPLING REQUIREMENTS

The SBB6116L static RAM is an address-activated circuit. When an address change occurs, the precharge
operation is executed by an internal pulse generated from the address transient. The consequent peak
current flow following an address or CS change can induce noise on the Vcc/GND lines (see Fig. 3).
This noise should be eliminated by the use of a 0,1 uF capacitor with good high-frequency characteristic
to decouple each device.

lcc 7280792
(mA)

40 == pmmmmmmm oo

AN AL

t

Fig. 3 Typical Icc waveform with address change.

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally
safe, it is desirable to take normal precautions appropriate to handling MOS devices (see ‘Handling
MOS Devices’).

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Voltage range on any pin with respect to GND Vi -10to+70 V

Operating ambient temperature range Tamb Oto +70 ©°C
Operating temperature range with bias Tpias —10to +85 ©C
Storage temperature range Tstg —55 to + 125 ©OC
Total power dissipation Ptot 1.0W

104
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2048 x 8-bit static RAM

DEVELOPMENT DATA

RECOMMENDED D.C. OPERATING CONDITIONS
Tamb = 0 to + 70 OC; voltages are referenced to GND (0 V)

SBB6116L

parameter symbol min. typ. max. unit
Supply voltage Vee 45 5,0 5,5 Vv
Input voltage HIGH ViH 2,0 3,5 6,0 \%
Input voltage LOW ViL —0,5* — 0,8 \)

D.C. CHARACTERISTICS

Vee =5V £ 10%; Tamp = 0 to + 70 OC; voltages are referenced to GND (0 V); unless otherwise

specified
parameter symbol min. typ.** max. unit
Input leakage current at Vo =55 V;
V| =GND to V¢ gyl - - 2,0 MA
Output leakage current at CSor OE = VIH;
Vi/0 =GND to V¢ ILol — - 2,0 uA
Operating power supply current
at CS = V|;ljy0 =0mA (d.c.) Icc - 2,0 5,0 mA
Average operating current; minimum cycle time;
duty factor 100%; Ij/0 = 0 mA lcc2 — 20 50 mA
Standby power supply current
atCS=V |y IsB - - 2,0 mA
atCS>Vge —0,2V
orCS<0,2VandV|>Vce—0,2VorV<0,2V|iggq - 6,0 100 HA
Output voltage LOW at g =4 mA VoL - - 0,4 \Y
Output voltage HIGH at Ig = —1,0 mA VOH 2,4 - - \
CAPACITANCE
f=1MHz; Tgmp =25 °C
parameter symbol typ. max. unit
Input capacitance at V| =0V C 3 6 pF
Input/output capacitance at Vj;g =0V Ci/0 5 8 pF

*

** AtVee =5V Tamb = 25 °C.

VL =—1 V with a maximum pulse duration of 50 ns.

\ ﬁugust 1985
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SBB6116L

A.C. CHARACTERISTICS (Figs 4 and 5)
Vee =5V +10%; Tamp = 0 to + 70 OC; input pulse levels = 0,4 to 2,4 V; input rise and fall

—s times = 5 ns; input timing reference levels = 1,5 V; output timing reference levels = 0,6 and 2,2 V;
output load = 1 TTL gate and capacitance (C| ) = 100 pF (including oscilloscope and jig).

6116-10 6116-12 .
parameter symbol - - unit
min. max. min. max.
Read cycle
Read cycle time tRC 100 - 120 - ns
Address access time tAA - 100 - 120 ns
Chip select access time tACS - 100 - 120 ns
Chip select to output in
low impedance state tcLz 10 - 10 - ns
Output enable to output valid tOE - 50 — 55 ns
Output enable to output in
—e low impedance state toLZ 5 - 10 - ns
— Output to output in
high impedance state tcHZ 0 40 0 40 ns
Chip disable to output in
high impedance state tOHZ 0 40 0 40 ns
— Output hold from address
change tOH 5 - 10 - ns
Write cycle
Write cycle time twe 100 - 120 - ns
—= | Chip select to end of write tcw 90 - 100 - ns
— | Address valid to end of write tAW 100 - 105 - ns
—= | Address set-up time tAS 20 - 20 - ns
—* | Write pulse width twp 80 - 85 - ns
Write recovery time twR 0 - 0 - ns
Output disable to output in
high impedance state tOHZ 0 40 0 40 ns
— Write to output in high
impedance state tWHZ 0 40 0 40 ns
Data-to-write time overlap tpw 30 - 35 - ns
Data hold from write time tDH 5 - 5 - ns
— Output active from end of write | tow 5 - 5 - ns
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2048 x 8-bit static RAM l L SBB6116L

DEVELOPMENT DATA

tRe
address ){ )(
taa
e 58 N\ NN\ K £/
toe < toH—>
e & NNk oz X/ A
tacs toHz
toLz —"cHz
S22 o0 ( KO-

(a) Read cycle 1

tRc

address >

tAA |

tOH——aw

toH
output

data PO > >|

(b) Read cycle 2: device is continuously selected (CS = \TRE OE = ViL

' [i tcHz

7280794

chip

select cs \

tacs
L‘*cu—>

output
data o

(c) Read cycle 3: address valid prior to or coincident with CS transition LOW; OE = ViL

Fig. 4 Read cycle timing: WE is HIGH for a read cycle; when CS is LOW the address input must not
be left floating.
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SBB6116L

twc
address >Q >/\
twRr (1)
e & /A ANNNNNNN
tcw
AN NN\ I IS
taw @ >
tas I:———*wp———»
write — {
enable WE \ /
[<—toHz @,
e 0 999979

t« tpw > < tpH —»I
input

(a) Write cycle 1

twe
address / ><
f tow > twR (1)
hi —
2, & TUL ke LT TTT777
taw ) >
twe
write — \ N /
enable WE \ \ Y toH
(4)
tas twhz e tow ©® | ®
output 5 NNV N N NN NN NN N
data o 7 77 7 A
YDW“"FtDHﬂ
input
gta O K KA

7280795

(b) Write cycle 2: OE = V|

Fig. 5 Write cycle timing: WE must be HIGH during all address transitions.
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2048 x 8-bit static RAM SBB6116L

Notes to Fig. 5

1. twR is measured from CS or WE transition HIG H, whichever is the earlier, to the address change.

2. twHz is measured under the condition CS = LOW. -
3. A write occurs during the overlap (typ) of CS = LOW and WE = LOW.
4. During this period, 1/0O pins are in the output state and input signals of the opposite phase to the
outputs must not be applied.
5. D has the same phase as write data of this write cycle.
6. DQ_is the read data of the next address.
7. 1f CS is LOW during this period, 1/0 pins are in the output state and input signals of the opposite
phase to the outputs must not be applied.
DATA RETENTION CHARACTERISTICS FOR LOW POWER/STANDBY MODE (Fig. 6)
Tamb =0to+70°C
parameter symbol min. typ. max. unit
Supplies
Supply voltage V¢ for data retention at
< Cs=Vcee -02V;
)&- Vi 2Vee—-02Vor<02V VDR 2,0 — — \Y)
(a] Supply current during data retention at
E Vpr=30V;CS>28YV;
UEJ Vi=Z2-05V IDR — — 50 nA
o
S Timing
w
5 Chip deselect to data retention time tCDR 0 — — ns
[a] Recovery time to fully active tR trc* — — ns
low power/standby
data retention
supply 45V 45V
voltage YCC VDR =20V
tcor <~ tR
) CS>=vpg-02V
chip == DR ™™
select cs 22v 22V \
7280793
Fig. 6 Data retention waveform.
* trc = read cycle time.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

J L PCB8582

STATIC CMOS EEPROM (256 x 8 BIT)

GENERAL DESCRIPTION

The PCB8582 is a 2K-bit 5 V electrically erasable programmable read only memory (EEPROM)
organized as 256 by 8 bits. It is designed in a floating gate CMOS technology.

As data bytes are received and transmitted via the serial 12C bus, an eight pin DIL package is sufficient.
Up to eight PCB8582 devices may be connected to the 12C bus.

Chip select is accomplished by three address inputs.

Features

Non-volatile storage of 2K-bit organized as 256 x 8
Only one power supply required (5 V)
On chip voltage multiplier for erase/write
Serial input/output bus (1% C)

Automatic word address incrementing
Low power consumption

One point erase/write timer

Power on reset

10 000 erase/write cycles per byte

10 years non-volatile data retention
Infinite number of read cycles

PACKAGE OUTLINE

Pin and address compatible to PCF8570, PCF8571 and PCD8572 -—

PCB8582P: 8-lead DIL; plastic (SOT-97AE). -

\ (Juw 1986
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Static CMOS EEPROM (256 x 8 bit) PCB8582

DEVELOPMENT DATA

Ao [1] U (8] Voo
a1 [2] (7] re

1
2 A1 address inputs/test
3
PCB8582 4
5
6
7

A2 mode select
Vss ground

a2 3] [6] scL
vss [4] 5] spa

7287969

scL 12C bus lines

RC input for timer constant
8 Vpp positive supply

Fig. 2 Pinning diagram.
FUNCTIONAL DESCRIPTION

Characteristics of the 12C bus

The 12C bus is intended for communication between different 1Cs. The serial bus consists of two
bi-directional lines, one for data signals (SDA), and one for clock signals (SCL). Both the SDA and the
SCL lines must be connected to a positive supply voltage via a pull-up resistor.

The following protocol has been defined:

Data transfer may be initiated only when the bus is not busy.

During data transfer, the data line must remain stable whenever the clock line is HIGH Changes in the
data line while the clock line is HIGH will be interpreted as control signals.

Accordingly, the following bus conditions have been defined:

Bus not busy: both data and clock lines remain HIGH.

Start data transfer: a change in the state of the data line, from HIGH to LOW, while the clock is HIGH
defines the start condition.

Stop data transfer: a change in the state of the data line, from LOW to HIGH, while the clock.is HIGH,
defines the stop condition.

Data valid: the state of the data line represents valid data when, after a start condition, the data line
is stable for the duration of the HIGH period of the clock signal. The data on the line may be changed
during the LOW period of the clock signal. There is one clock pulse per bit of data.

Each data transfer is initiated with a start condition and terminated with a stop condition; the number
of the data bytes, transfered between the start and stop conditions is limited to two bytes in the
ERASE/WRITE mode and unlimited in the READ mode. The information is transmitted in bytes and
each receiver acknowledges with a ninth bit.

Within the 12C bus specifications a low-speed mode (2 kHz clock rate} and a high-speed mode (100 kHz
clock rate) are defined. The PCB8582 works in both modes.

By definition a device that gives out a signal is called a "‘transmitter”’, and the device which receives

the signal is called a “receiver’’. The device which controls the signal is called the “master”’. The devices
that are controlled by the master are called "'slaves”.

Each word of eight bits is followed by one acknowledge bit. This acknowledge bit is a HIGH level put
on the bus by the transmitter whereas the master generates an extra acknowledge related clock pulse.
A slave receiver which is addressed is obliged to generate an acknowledge after the reception of each
byte.

Also, a master receiver must generate an acknowledge after the reception of each byte that has been
clocked out of the slave transmitter.

The device that acknowledges has to pull down the SDA line during the acknowledge clock pulse in
such a way that the SDA line is stable LOW during the high period of the acknowledge related clock
pulse.

Set-up-and hold times must be taken into account. A master receiver must signal an end of data to the
slave transmitter by not generating an acknowledge on the last byte that has been clocked out of the
slave. In this case the transmitter must leave the data line HIGH to enable the master generation of the

stop condition.
w (April 1985 115



PCB8582

Note

The general characteristics and detailed specification of the 12C bus are described in a separate data
sheet (serial data buses) in handbook: ICs for digital systems in radio, audio and video equipment.

12C bus protocol

The 12C bus configuration for different READ and WRITE cycles of the PCB8582 are shown in
Fig. 3, (a) and (b).

acknowledge acknowledge acknowledge acknowledge
from slave from slave from slave from slave
T T T T T T T T T T T T T T T T T T T T T T T T T T T
STAI SLAVE ADDRESS l OIAI WORD ADDRESS 'Al DATA JAI DATA IAISTOI(H
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
R/W auto increment auto increment
7294117 word address (2) word address (2)

Fig. 3(a) Slave receiver ERASE/WRITE mode.

1. After this stop condition the erase/write cycle starts and the bus is free for another transmission;
the duration of the erase/write cycle is approximatly 20 ms if only one byte is written, and 40 ms
if two bytes are written. During the erase/write cycle the slave receiver does not send an acknow-
ledge bit if addressed via 12 C bus.

2. The second data byte is voluntary. Trying to erase/write more than two bytes is not allowed.

’

acknowledge acknowledge acknowledge acknowledge
from slave from slave from slave from master
> —TT T —r T T
I S l SLAVE ADDRESS 0 | L WORD ADDRESS IAJ S SLAVE ADDRESS 1 ]A DATA l I-——7
MR T P
L at this moment master __
R / W transmitter becomes R/W n bytes ﬁ
master receiver and _ .
PCB8582 slave receiver auto increment
7287032.4 becomes slave transmitter word address

no acknowledge
from master

P DATA |1|P|
RN

P

L——— last byte —qr

auto increment
word address

Fig. 3(b) Master reads PCB8582 slave after setting word address.
(WRITE word address; READ data).

— Note: The slave address is defined in accordance with the 12C bus specification as:

110/ 1] 0/}|A2| A1| AO|R/W
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Static CMOS EEPROM (256 x 8 bit) PCB8582

DEVELOPMENT DATA

acknowledge acknowledge no acknowledge
from slave from master from master
[S] SLAVE ADDRESS 1IA| DATA IAT Ill P|
PR PR S PR T S S S "
R/W ! n bytes jlr L last byte———qi
auto increment auto increment
7287033.4 word address word address

Fig. 3(c) Master reads PCB8582 slave immediately after first byte (READ mode).

12C bus timing
Fig. 4 shows the 12bus timing.

p
tBUF —> — tLow |<— te — T
scL
—> | tHD;STA I=— - > tyigH =
tR — |- —|
tHD;DAT tSU;DAT
SDA
7287013.1 —> r— ""[ I‘—
' tsu;sTA tsu;sTO
Fig. 4 Timing requirements for the 12C bus.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage VbD —-03to7 V
Voltage, on any input pin
(input impedance 500 £2) V| Vgs—0,8 to Vpp +0,8 V
Operating temperature range Tamb 0to +70 oC
Storage temperature range Tstg —65 to +150 °C
Current into any input pin I 1 mA
Output current lo 10 mA
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CHARACTERISTICS

—= Vpp=5V;Vgs=0V; Tamp = 0to + 70 OC, unless otherwise specified.

parameter symbol min. typ. | max. unit
Operating supply voltage VDD 4,5 5 55 \Y)
Operating supply current, READ

(fsLc = 100 kHz) IDDR - 0,1 - mA
Operating supply current, WRITE/ERASE IDDW - 1 - mA
Standby supply current (Vpp =5 V) IDDO — 5 - MA
Input SCL
Input/output SDA:
Input voltage LOW ViL -0,3 - 1,5 \%
Input voltage HIGH ViH 3 — {Vpp+0,8|V
Output voltage LOW \Y

(loL=3mA,Vpp=4,5V) VoL - - 04 \%
Output leakage current HIGH (VoH = VpD) IOH - - 1 uA
Input leakage current

(A0,A1,A2, SCL), (note 1) N - - 1 uA
Clock frequency fscL 0 - 100 kHz
Input capacity (SCL,SDA) Ci - - 7 pF
Noise suppression time constant

at SCL and SDA input t) 0,25 0,5 1 us
Time the bus must be free before a new

transmission can start tBUF 4,7 - - us
Hold time start condition. After this period

the first clock pulse is generated tHDSTA 4 - - us
The LOW period of the clock tLow 4,7 - - us
The HIGH period of the clock tHIGH 4 - - us
Set-up time for start condition (only

relevent for a repeated start condition) tSU; STA 4,7 - - us
Hold time DATA for:

CBUS compatible masters tHD; DAT 5 - - us

12C devices (note 2) tHD; DAT 0 - - us
Set-up time DATA tSU; DAT | 250 - - ns
Rise time for both SDA and SCL lines tR — - 1 MuS
Fall time for both SDA and SCL lines tF - - 300 ns
Set-up time for stop condition tSU: STO 4,7 - - us
Erase/write timer constant (note 3)
Erase/write cycle time tE/W 20 - 100 ms
Erase/write timing capacitor*for

erase/write cycle of 30 ms CeE/w - 3.3 - nF
Erase/write timing resistor for

erase/write cycle of 30 ms RE/w - 56 - k2
Data retention time ts 10 - - years

118
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Static CMOS EEPROM (256 x 8 bit) PCB8582

DEVELOPMENT DATA

Notes to the characteristics

1. Selection of the chip address is done by connecting the A0, A1, and A2 inputs either to Vgg or Vpp.
2. A transmitter must internally provide a hold time to bridge the undefined region (maximum 300 ns)
of the falling edge of SCL.

3. Endurance (number of erase/write cycles), NE/W, is 10* E/W cycles.

Purchase of Philips 12C components conveys a license under the
Philips” 12 C patent to use the components in the 12 C-system
provided the system conforms to the 12 C specifications defined
by Philips.
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DEVELOPMENT DATA
This data sheet contains advance information and SAA9001

specifications are subject to change without notice.

317K-BIT CCD MEMORY

GENERAL DESCRIPTION

The SAA9001 is a 1-bit wide, 317,520 bits long charge-coupled shift register, organized in 294 blocks
of 1080 bits each. It is intended for use in a tv field memory at a maximum frequency of 21,3 MHz.

The IC is encapsulated in a 28-pin dual-in-line package of which only fifteen pins are used. Power
supplies of + 5 and —3,5 V are required. All inputs, outputs and controls are TTL-compatible.

Control is performed by two external signals, memory clock (MC) and memory gating (MG). The
circuit has two data inputs (Ml and M) and the data may be internally recirculated. An adjustable
delay of 0 to 7 bits is incorporated at the output to increment the total delay on a bit-by-bit basis, as
programmed by the inputs AO, A1 and A2.

MIS  MRN MG A2 A1 AD TEST
24 |19 6 7 {10 [11 ls
20
MC >
Y { ? Yy vy j
GATING CLOCK ADDRESS
M 18 < 4
> —oY
2 ~o—oY CCcD Oto7 D-TYPE ”
-  MEMORY |- VARIABLE [ FLIP- _?_D___ MO
Y 9 ARRAY DELAY FLOP
294 x 1080
-
25| D-TYPE [
Miy > FLIP- {*" il !
FLOP
D-TYPE D-TYPE D-TYPE
8 < FLIP- < FLIP- |- FLIP- |—e
Yoo _1 FLOP FLOP FLOP
Ve ——* SAA9001
4
Ve — >
22
Vss — 1>

7280754

Fig. 1 Block diagram.

PACKAGE OUTLINES

SAA9001PB: 28-lead DIL; plastic (SOT-117).
SAA9001EB: 28-lead DIL; metal ceramic (cerdil) (SOT-87B).

\ (October 1985
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SAA9001 J L

Ves [1] U 28] n.c.
ne [2] [27] nc.
ne 5] %] ne.
Ves [4] 25] miy
TesT 5] [24] mis
MG [ 23] ne.
A2 [7 @ Vss
Vo E SAA001 ] vo
ne. [3] [20] Mc
A1 [10] [19] MRN
Ao [11] E M,
ne. [] 7] ne
ne. [ 6] ne.

7280755

Fig. 2 Pinning diagram.

PINNING
1 \'Z:1:)
4 VBB
5 TEST
6 MG
7 A2

8 Vpp
10 A1
11 A0
18 Mip
19 MRN
20 MC
21 MO
22 Vgs
24 MIS
25 Miq

back-bias supply voltage (to be
connected to pin 4)

back-bias supply voltage (to be
connected to pin 1)

control input for testing purposes
only. It is internally connected to
Vgg via a 1 k2 (approx.) resistor and
needs no external connection

memory gating input

control input for additional
internal delay

positive supply voltage

control input for additional
internal delay

control input for additional
internal delay

memory input-2

memory recirculate control.
Recirculation is activated when MRN
is LOW

memory clock input
memory output
negative supply voltage (ground)

memory input select; selects M
or Miy

memory input-1
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317K-bit CCD memory SAA9001

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION

Operation

The memory array is organized to handle data in blocks of 1080 bits and has a capacity of 294 data
blocks. The structure of the memory array provides fast, serial data input and output, with parallel
transfer of data blocks through the memory. Memory input and output are controlled by the memory
gating (MG), the serial output being initiated by the rising edge of MG and the storage of the data
present in the memory’s input register is performed on the falling edge of MG. In normal operation

one cycle of MG is an uninterrupted HIGH level of at least 1080 clock periods (—4 or + 3 clock periods)
followed by a LOW level of at least 32 clock periods. input, output and gating signals are all referred

to the rising edge of the memory clock (MC).

The internal recirculation facility is activated when the control input MRN is LOW.

Memory output

Output is enabled when MG is HIGH and data is clocked serially from the memory. Referring to Fig. 3,
the first rising clock-edge after the positive transition of MG is defined as clock pulse ““0”. If the delay
control address is A2 = A1 = A0 = 0, then the first bit of the output is valid at clock pulse 17" (the
delay of 17 clock periods is due to internal multiplexing of the data in the memory).

GATING MG \ /
cLock  MC JEE\_]G\JM 0

MEMORY . _ | |} | @ XX ""T T
outPuT MO X5 SRR ot valid<?
first of
MEMORY —X )
Mi 1080 bits
INPUT X-_ 7280756

Fig. 3 Memory input and output data timings with respect to the memory clock (MC) for a memory
gating (MG) HIGH period that is a multiple of 8 clock periods (no internal rounding of gating period).

The output delay can be increased by the values shown in Table 1 using the internal delay line
controlled by AO, A1 and A2.

Table 1 Additional delay control

delay address additional delay
A2 A1l AO (C'OCk periodS)

-—=00-==00
—0—=0-=0=o0
NOUDWN=O

\ (October 1985

125



SAA9001

FUNCTIONAL DESCRIPTION (continued)
Data input

Data to be stored is directed to the memory from either Ml or Ml as selected by the control input
MIS (see Table 2). The MIq input is delayed by one clock period.

Table 2 Input selection

control input memory input
MIS=0 Ml
MIS =1 Miy

Input data is clocked serially into the input register of the CCD memory. When the negative transition
of MG occurs, the 1080 bits of data present in the input register are entered into the memory array.

If the interval of MG = HIGH is not an exact multiple of eight clock periods then the timing of the
negative transition of MG is internally rounded to be an exact multiple of eight clock periods. Note
that the data path from input Ml has a delay of one clock period and the path from Ml is direct.

The length of the MG = HIGH interval required for internal and external recirculation of data is
determined as shown in Fig. 4. The positive transition of MG (waveform 1) initiates the serial transfer
of data from the output register. Due to multiplexing in the memory, valid data is available after 16
clock periods (waveform 2). After a delay of ‘A" clock periods, determined by AO, A1 and A2
(waveform 3), and a one-clock-period delay via a D-type flip-flop, the valid data is available at the
output pin MO (waveform 4).

Incoming data can be delayed by two amounts: RP (waveform 5), a phase shift introduced when the
data is recirculated through an external processing circuit; and ID (waveform 6), a one-cloek-period
delay when input M4 is selected. The negative transition of MG, internally rounded to a multiple of
eight clock periods (waveform 7), initiates storage of the last 1080 bits presented at the memory input
(waveform 6). Therefore, the MG = HIGH interval is 16 + A+ 1 + RP + ID + 1080 clock periods, and
this figure is rounded to a multiple of eight. From this, (A + 1 + RP + ID) modulo 8 = 0.

GATE RISING EDGE @
[— 16 —>
CCD MEMORY ARRAY
OUTPUT REGISTER l__ @
— i<— A
OUTPUT FROM
VARIABLE DELAY | @
— }4——1
VALID DATA
OUTPUT (MO) L_ @

re— RP—>1
Miyormirg ] | ®
o

CCD MEMORY ARRAY ®
INPUT REGISTER —
- 1080
GATE FALLING EDGE . ©
— | s
multiple of 8 7280757

Fig. 4 Determination of memory gating HIGH period.
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317K-bit CCD memory SAA9001

DEVELOPMENT DATA

CCD MEMORY | MO
ARRAY ]

L A 4

input —— 1‘ RP [I —» output

PROCESSING CIRCUIT
7280758

Fig. 5 Recirculation via an external circuit.

During internal recirculation of the data (MRN = LOW), the three D-type flip-flops in the recirculation
path give RP a value of three clock periods and ID will be zero. Consequently, the variable delay should
be programmed for a delay of A = 4 for proper data retention, i.e. (4 + 1 + 3 + 0) modulo 8 = 0.

In conclusion, to store 1080 bits of valid data and to retrieve at the output 1080 valid data bits, the
MG = HIGH interval must be at least 1076 clock periods followed by an MG = LOW interval of at

least 32 clock periods. The MG = LOW interval can be reduced to a minimum of 24 clock periods when
MG = HIGH is a multiple of eight clock periods.

Fast gating

Fast gating is a method of accelerating the internal transfer of data through the memory at the expense
of valid data and is therefore useful for skipping unwanted data blocks. The MG = HIGH interval for
fast gating is less than 1076 clock periods to a minimum of 360 clock periods. If the MG = HIGH
interval is a multiple of eight clock periods during fast gating, the MG = LOW interval can be reduced

to 24 clock periods (min.), otherwise the MG = LOW interval must be at least 32 clock periods. The
output data is not valid during fast gating and during the first two data blocks at the output after fast
gating has ceased. No valid data is clocked into the input register of the CCD memory during fast gating.

Slow gating
The transfer of data can be decelerated by using slow gating. For this, the MG = HIGH or MG = LOW

interval is extended to the maximum waiting time (tgy).

RATINGS
Limiting values in accordance with the Absolute Maximum Rating System (IEC 134)

Voltage on any pin, except Vgp (pin 4) and MO (pin 21),

with respect to Vgg V|, Vo max. 7V
Back-bias voltage VBB min. -7V
D.C. output current (sink or source) lo max. 10 mA
Operating ambient temperature range

(under d.c. operating conditions) Tamb 0to 60 °C
Storage temperature range Tstg —65 to 150 °C
Total power dissipation per package Ptot 1w

\ (October 1985
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SAA9001

HANDLING

Inputs and outputs are protected against electrostatic charge in normal handling. However, to be

totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see

‘Handling MOS Devices’).

CAPACITANCE

parameter symbol max. unit
Capacitance at:
data inputs Mlq, Ml2 (pins 25 and 18) C 9 pF
clock input MC (pin 20) Cc 9 pF
gating input MG (pin 6) Cg 9 pF
data output MO (pin 21) Co 9 pF
recirculation control MRN (pin 19) CRN 9 pF
input select control MIS (pin 24) Cis 9 pF
delay program inputs AQ, A1, A2
(pins 11, 10 and 7) Ca 9 pF
D.C. OPERATING CONDITIONS
parameter symbol min. typ. max. unit
Supply voltage range VpD 4,75 - 5,25 \)
Back-bias supply range VB -3,65 — -3,35 \%
Input voltage LOW ViL -1,0 - +0,8 Vv
Input voltage HIGH ViH 2,0 - 6,0 \
D.C. CHARACTERISTICS
Tamb =010 +60°C; Vpp =4,75t0 5,25 V; Vgg = —3,5 + 0,15 V; output not loaded; unless
otherwise specified
parameter symbol min. typ. max. unit
Input leakage current
at V;=GND to Vpp:
Mi1; Mlg; MC; MG; AO; A1; A2;
MRN; MIS I - - 10 HA
Power supply current from Vpp
atf=21,3 MHz IpD — - 70 mA
Output voltage LOW at g =4 mA VoL — - 0,4 \%
Output voltage HIGH at Iy = —1 mA VOH 24 - - \
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317K-bit CCD memory SAA9001

DEVELOPMENT DATA

A.C. TEST CONDITIONS

Input pulse levels 06and 2,4 \)
Rise and fall times between 0,8 and 2,0 V (t;, t)
clock input MC <3 ns
data inputs Mlq, Ml5; gating input MG;
control inputs AQ, A1, A2, MIS, MRN >3 ns
Timing reference levels
clock input MC 1,6 \Y
data inputs Ml4, Ml and gating input MG 0,80r2,0 \%
data output MO 0,80r2,0 \)
Output load see Fig. 6

A.C. CHARACTERISTICS
Tamb =010 60 °C; Vpp =4,75 105,25 V; Vgg = 3,5 £ 0,15 V

parameter symbol min. typ. max. unit
Clock frequency (note 1) foL - - 21,3 MHz
Clock LOW time toL 18 — - ns
Clock HIGH time tcH 18 - - ns
Recirculation time (note 1) tR - - 27 ms
Waiting time (gating LOW/HIGH time)

(note 2) tgw — - 1100 | wms
Gating set-up time tge 7,5 — - ns
Gating hold time tcg 0,5 - - ns
Data set-up time tiIc 7,5 - — ns
Data hold time tc) 0,5 — - ns
Output hold time tOH 5,0 - - ns
Output delay time tobD - - 23,5 ns
Output invalid after address change tAH 0 - — us
Address valid after address change

(note 3) tAD - - 7 clock

pulses + 1 us
Recirculation set-up time (note 4) tMRNSU 0 - 1 us
Input select set-up time (note 5) tMISSU 0 — 1 clock

pulse + 1 us

Notes to the characteristics

1. The maximum recirculation time must never be exceeded by any combination of low frequency
gating and/or waiting time.
2. Every 1300 us at least three blocks of 1080 bits must be transferred to the output. This means that
immediately after a wait of 1100 us three blocks must be shifted out.
. A change in delay will cause invalid data at the output for the time tAD-
. After a change of MRN, the signal recirculation path is not switched before tMRNSU-

[S2F oM

- After a change of MIS, data at the input is invalid for tygsU-
\ ﬁ)mnher 198K 129
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'CLOCK
MC

INPUT
Mi4 or Mig

Mo 4000
30pF 2v
4 7280759

Fig. 6 Output load.

OUTPUT
MO

ERXXIILLILSIIKN
SRRIRIIGIIIN]

AV, 9.9..9

GATING
MG

DELAY ADDRESS
A0,A1,A2

OUTPUT
MO

Fig. 8 Timing waveforms for address set-up and hold.

F—» tGC

tca

7280760

Fig. 7 Timing waveforms for gating and 1/0.

X

e tan >

l—

R
7280761
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Signetics

Bipolar Memory Products

SIGNETICS' BIPOLAR MEMORY
QUALITY

Signetics has put together a winning process
for manufacturing Bipolar Memories. Our
standard is zero defects, and current custom-
er quality statistics demonstrate our commit-
ment to this goal.

The memories produced in the Standard
Products Division must meet rigid criteria as
defined by our design rules and as evaluated
with a thorough product characterization and
quality process. The capabilities of our manu-
facturing process are measured and the re-
sults evaluated and reported through our
corporate-wide QA05 data base system. The
SURE (Systematic Uniform Reliability Evalua-
tion) program monitors the performance of
our product in a variety of accelerated envi-
ronmental stress conditions. All of these pro-
grams and systems are intended to prevent
product-related problems and to inform our
customers and employees of our progress in
achieving zero defects.

RELIABILITY BEGINS WITH THE
DESIGN

Quality and reliability must begin with design.
No amount of extra testing or inspaction will
produce reliable ICs from a design that is
inherently unreliable. Signetics follows very
strict design and layout practices with its
circuits. To eliminate the possibility of metal
migration, current density in any path cannot
exceed 2 X 105 amps/cm2. Layout rules are
followed to minimize the possibility of shorts,
circuit anomalies, and SCR type latch-up
effects. Numerous ground-to-substrate con-
nections are required to ensure that the entire
chip is at the same ground potential, thereby
precluding internal noise problems.

PRODUCT CHARACTERIZATION

Before a new design is released, the charac-
terization phase is completed to insure that
the distribution of parameters resulting from
lot-to-lot variations is well within specified
limits. Such extensive characterization data
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also provides a basis for identifying unique
application-related problems which are not
part of normal data sheet guarantees. Char-
acterization takes place from -55°C to
+125°C and at +10% supply voltage.

QUALIFICATION

Formal qualification procedures are required
for all new or changed products, processes
and facilities. These procedures ensure the
high level of product reliability our customers
expect. New facilities are qualified by corpo-
rate groups as well as by the quality organiza-
tions of specific units that will operate in the
facility. After qualification, products manufac-
tured by the new facility are subjected to
highly accelerated environmental stresses to
ensure that they can meet rigorous failure
rate requirements. New or changed process-
es are similarly qualified.

QA05 — QUALITY DATA BASE

REPORTING SYSTEM

The QA0S data reporting system collects the
results of product assurance testing on all
finished lots and feeds this data back to
concerned organizations where appropriate
action can be taken. The QAOS5 reports EPQ
(Estimated Process Quality) and AOQ (Aver-
age Outgoing Quality) results for electrical,
visual/mechanical, hermeticity, and docu-
mentation audits. Data from this system is
available on request.

THE SURE PROGRAM

The SURE (Systematic Uniform Reliability
Evaluation) program audits/monitors prod-
ucts from all Signetics' divisions under a
variety of accelerated environmental stress
conditions. This program, first introduced in
1964, has evolved to suit changing product
complexities and performance requirements.

The SURE program has two major functions:
Long-term accelerated stress performance
audit and a short-term accelerated stress
monitor. In the case of Bipolar Memory prod-
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ucts, samples are selected that represent all
generic product groups in all wafer fabrication
and assembly locations.

THE LONG-TERM AUDIT

One-hundred devices from each generic fam-

ily are subjected to each of the following

stresses every eight weeks:

® High Temperature Operating Life:
Ty =150°C, 1000 hours, static biased or
dynamic operation, as appropriate (worst
case bias configuration is chosen)

® High Temperature Storage: T; = 150°C,
1000 hours

® Temperature Humidity Biased Life: 85°C,
85% relative humidity, 1000 hours,
static biased

® Temperature Cycling (Air-to-Air): -65°C
to +150°C, 1000 cycles

THE SHORT-TERM MONITOR
Every other week a 50-piece sample from
each generic family is run to 168 hours of
pressure pot (15psig, 121°C, 100% saturated
steam) and 300 cycles of thermal shock
(-65°C to +150°C)

In addition, each Signetics assembly plant
performs SURE product monitor stresses
weekly on each generic family and molded
package by pin count and frame type. Fifty-
piece samples are run on each stress, pres-
sure pot to 96 hours, thermal shock to 300
cycles.

SURE REPORTS

The data from these test matrices provides a
basic understanding of product capability, an
indication of major failure mechanisms and an
estimated failure rate resulting from each
stress. This data is compiled periodically and
is available to customers upon request.

Many customers use this information in lieu of
running their own qualification tests, thereby
eliminating time-consuming and costly addi-
tional testing.
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RELIABILITY ENGINEERING

In addition to the product performance moni-
tors encompassed in the bipolar memory
SURE program, Signetics’ Corporate and Di-
vision Reliability Engineering departments
sustain a broad range of evaluation and
qualification activities.

inciuded in the engineering process are:

® Evaluation and qualification of new or
changed materials, assembly/wafer-fab
processes and equipment, product
designs, facilities and subcontractors

® Device or generic group failure rate
studies

® Advanced environmental stress
development

® Failure mechanism characterization and
corrective action/prevention reporting

The environmental stresses utilized in the
engineering programs are similar to those
utilized for the SURE monitor; however, more
highly-accelerated conditions and extended
durations typify the engineering projects. Ad-
ditional stress systems such as biased pres-
sure pot, power-temperature cycling, and cy-
cle-biased temperature-humidity, are also in-
cluded in the evaluation programs.

FAILURE ANALYSIS

The SURE Program and the Reliability Engi-
neering Program both include failure analysis
activities and are complemented by corpo-
rate, divisional and plant failure analysis de-
pariments. These engineering units provide a
service to our customers who desire detailed
failure analysis support, who in turn provide
Signetics with the technical understanding of
the failure modes and mechanisms actually
experienced in service. This information is
essential in our ongoing effort to accelerate
and improve our understanding of product
failure mechanisms and their prevention.

ZERO DEFECTS PROGRAM

In recent years, United States industry has
increasingly demanded improved product
quality. We at Signetics believe that the
customer has every right to expect quality
products from a supplier. The benefits which
are derived from quality products can be
summed up in the words, lower cost of
ownership.
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Those of you who invest in costly test equip-
ment and engineering to assure that incoming
products meet your specifications have a
special understanding of the cost of owner-
ship. And your cost does not end there; you
are also burdened with inflated inventories,
lengthened lead times and more rework.

SIGNETICS UNDERSTANDS
CUSTOMERS' NEEDS

Signetics has long had an organization of
quality professionals, inside all operating un-
its, coordinated by a corporate quality depart-
ment. This broad decentralized organization
provides leadership, feedback, and direction
for achieving a high level of quality. Special
programs are targeted on specific quality
issues. For example, in 1978 a program to
reduce electrically defective units for a major
automotive manufacturer improved outgoing
quality levels by an order of magnitude.

In 1980 we recognized that in order to
achieve outgoing levels on the order of
100ppm (parts per million), down from an
industry practice of 10,000ppm, we needed to
supplement our traditional quality programs
with one that encompassed all activities and
all levels of the company. Such unprecedent-

ed low defect levels could only be achieved
by contributions from all employees, from the
R and D laboratory to the shipping dock. In
short, from a program that would effect a total
cultural change within Signetics in our attitude
toward quality.

QUALITY PAYS OFF FOR OUR
CUSTOMERS

Signetics' dedicated programs in product
quality improvement, supplemented by close
working relationships with many of our cus-
tomers, have improved outgoing product
quality more than twenty-fold since 1980.
Today, many major customers no longer test
Signetics circuits. Incoming product moves
directly from the receiving dock to the produc-
tion line, greatly accelerating throughput and
reducing inventories. Other customers have
pared significantly the amount of sampling
done on our products. Others are beginning
to adopt these cost-saving practices.

We closely monitor the electrical, visual, and
mechanical quality of all our products and
review each return to find and correct the
cause. Since 1981, over 90% of our custom-
ers report a significant improvement in overall
quality (see Figure 1).
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Figure 2. Performance to Schedule On-Time Delivery

At Signetics, quality means more than work-
ing circuits. It means on-time delivery of the
right product at the agreed-upon price (see
Figure 2).

ONGOING QUALITY PROGRAM
The quality improvement program at
Signetics is based on "'Do it Right the First
Time''. The intent of this innovative program
is to change the perception of Signetics'
employees that somehow quality is solely a
manufacturing issue where some level of
defects is inevitable. This attitude has been
replaced by one of acceptance of the fact
that all errors and defects are preventable, a
point of view shared by all technical and
administrative functions equally.

This program extends into every area of the
company, and more than 40 quality improve-
ment teams throughout the organization drive
its ongoing refinement and progress.

Key components of the program are the
Quality College, the '"Make Certain'' Pro-
gram, Corrective Action Teams, and the Error
Cause Removal System.

The core concepts of doing it right the first
time are embodied in the four absolutes of
quality:
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1. The definition of quality is conformance
to requirements.

2. The system to achieve quality improve-
ment is prevention.

3. The performance standard is zero de-
fects.

4. The measurement system is the cost of
quality.

QUALITY COLLEGE

Almost continuously in session, Quality Col-
lege is a prerequisite for all employees. The
intensive curriculum is built around the four
absolutes of quality; colleges are conducted
at company facilities throughout the world.

""MAKING CERTAIN" —
ADMINISTRATIVE QUALITY
IMPROVEMENT

Signetics' experience has shown that the
largest source of errors affecting product and
service quality is found in paperwork and in
other administrative functions. The ''Make
Certain'' program focuses the attention of
management and administrative personnel on
error prevention, beginning with each employ-
ee's own actions.

This program promotes defect prevention in
three ways: by educating employees as to
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the impact and cost of administrative errors,
by changing attitudes from accepting occa-
sional errors to one of accepting a personal
work standard of zero defects, and by provid-
ing a formal mechanism for the prevention of
errors.

CORRECTIVE ACTION TEAMS
Employees with the perspective, knowledge,
and necessary skills to solve a problem are
formed into ad hoc groups called Corrective
Action Teams. These teams, a major force
within the company for quality improvement,
resolve administrative, technical and manu-
facturing problems.

ECR SYSTEM (ERROR CAUSE
REMOVAL)

The ECR System permits employees to re-
port to management any impediments to
doing the job right the first time. Once such
an impediment is reported, management is
obliged to respond promptly with a corrective
program. Doing it right the first time in all
company activities produces lower cost of
ownership through defect prevention.

PRODUCT QUALITY PROGRAM
To reduce defects in outgoing products, we
created the Product Quality Program. This is
managed by the Product Engineering Council,
composed of the top product engineering and
test professionals in the company. This
group:

1. Sets aggressive product quality improve-
ment goals;

2. provides corporate-level visibility and fo-
cus on problem areas;

3. serves as a corporate resource for any
group requiring assistance in quality im-
provement; and

4. drives quality improvement projects.

As a result of this aggressive program, every
major customer who reports back to us on
product performance is reporting significant
progress.

VENDOR CERTIFICATION
PROGRAM

Our vendors are taking ownership of their
own product quality by establishing improved
process control and inspection systems. They
subscribe to the zero defects philosophy.
Progress has been excellent.
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Figure 3. Lot Acceptance Rate from Signetics Vendors

Through intensive work with vendors, we
have improved our lot acceptance rate on
incoming materials as shown in Figure 3.
Simultaneously, waivers of incoming material
have been eliminated.

MATERIAL WAIVERS

1985~ (0) (Goal)
1984- 0
1983- 0
1982- 2
1981 -134

Higher incoming quality material ensures
higher outgoing quality products.

QUALITY AND RELIABILITY

ORGANIZATION

Quality and reliability professionals at the

divisional level are involved with all aspects of

the product, from design through every step

in the manufacturing process, and provide

product assurance testing of outgoing prod-

uct. A separate corporate-level group pro-

vides direction and common facilities.

Quality and Reliability Functions:

® Manufacturing quality control

® Product assurance testing

® Laboratory facilities — failure analysis,
chemical, metallurgy, thin film, oxides

® Environmental stress testing

® Quality and reliability engineering

® Customer liaison
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COMMUNICATING WITH EACH
OTHER

For information on Signetics' quality pro-
grams or for any question concerning product
quality, the field salesperson in your area will
provide you with the quickest access to
answers. Or, write on your letterhead directly
to the corporate director of quality at the
corporate address shown at the back of this
manual.

We are dedicated to preventing defects.

When product problems do occur, we want to

know about them so we can eliminate their

causes. Here are some ways we can help

each other:

® Provide us with one informed contact
within your organization. This will
establish continuity and build confidence
levels

Periodic face-to-face exchanges of data
and quality improvement ideas between
your engineers and ours can help
prevent problems before they occur
Test correlation data is very useful.
Line-pull information and field failure
reports also help us improve product
performance

® Provide us with as much specific data
on the problem as soon as possible to
speed analysis and enable us to take
corrective action

An advance sample of the devices in
question can start us on the problem
resolution before physical return of
shipment.
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This team work with you will allow us to
achieve our mutual goal of improved product
quality.

MANUFACTURING: DOING IT
RIGHT THE FIRST TIME

n dealing with the standard manufacturing
flows, it was recognized that significant im-
provement would be achieved by ''doing
every job right the first time'', a key concept
of the quality improvement program. During
the development of the program many pro-
found changes were made. Figure 4, Bipolar
Memory Process Flow, shows the result. Key
changes included such things as implement-
ing 100% temperature testing on all products
as well as upgrading test handlers to insure
100% positive binning. Some of the other
changes and additions were to tighten the
outgoing QA lot acceptance criteria to the
tightest in the industry, with zero defect lot
acceptance sampling across all three temper-
atures.

The achievements resulting from the im-
proved process flow have helped Signetics to
be recognized as the leading quality supplier
of bipolar memories. These achievements
have also led to our participation in several
Ship-to-Stock programs, which our customers
use to eliminate incoming inspection. Such
programs reduce the user cost of ownership
by saving both time and money.

OUR GOAL: 100%
PROGRAMMING YIELD

Our original goal back in the early 1970s was
to develop a broad line of programmable
products which would be recognized as hav-
ing the best programming yield in the industry.
Within the framework of a formal quality
program, our efforts to improve circuit de-
signs and refine manufacturing controls have
resulted in major advances toward that goal.

Also within the framework of our formal
quality program, we have now established a
stated goal of 100% programming yield.
Through the increasing effectiveness of a
quality attitude of ""Do It Right The First
Time' we're moving ever closer to that tar-
get.

A significant amount of data on programming
yields has been collected over the past two
years. This data is the result of both inhouse
programming (customer orders) and reports
from major users of fuseable products. The
data covers the full range of products from
256-bit PROMs to 64K PROMs and indicates
an average level of 97.7% programming
yield.
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DIE ATTACH
WIRE BOND
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SEAL
PLASTIC
ENCAPSULATION

SCANNING ELECTRON MICROSCOPE CONTROL

Wafers are sampled daily by the Quality Control L y from each ication area and j to SEM
analysis. This process control reveals manufacturing defects such as contact and oxide step coverage in the
metalization process which may result in early failures.

DIE SORT VISUAL ACCEPTANCE

Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break
operation. Defects such as scratches, smears and glassivated bonding pads are included in the lot
acceptance criteria.

PRE-SEAL VISUAL ACCEPTANCE

Product is inspected to detect any damage incurred at the die attach and wire bonding stations. Defects such
as ion and ball bonds are included in the lot acceptance criteria.

STABILIZATION BAKE PRECONDITIONING

Plastic molded devices are baked to stress wire and die bonds and help eliminate marginal devices. It also
ensures an optimum plastic seal to enhance moisture resistance. Hermetic devices are baked to ensure the
elimination of any remaining cavity moisture.

TEI TURE CYCLING

Using MIL-STD-883 Method 1010.1 Condition C devices are cycled from cold to hot temperatures imposing a
very severe stress which weakens loose bonds and package seals without degrading good devices. A
loosened bond is later detected during 100% electrical tests.

SEAL TESTS
Hermetic package seal integrity is ensured by 100% gross leak testing.

100% ELECTRICAL TEST

Every device is tested for functional and AC/DC parameters at 75°C with guard bands to assure
performance to data sheet limits.

BURN IN (SUPR Ii LEVEL B OPTION)

Devices are burned in for 21 hours at 155°C maximum junction temperature.

SYMBOL
Devices are marked with the Signetics logo, device number and date code or custom symbol per individual
specification requirements.

VISUAL

All products are 100% visually insp per the

100% PRODUCTION ELECTRICAL TESTING

Every device is tested for functional and AC/DC parameters at 25°C with guard bands to assure
performance to data sheet limits.

FINAL QUALITY ASSURANCE GATE

The final QA i step the specifi and ical AQL's. Every shipment is
sealed and identified by QA personnel.

Figure 4. Standard Products Division Bipolar Memory Process Flow
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As time goes on the drive for a product line
that has Zero Defects will grow in intensity.
These efforts will provide both Signetics and
our customers with the ability to achieve the
mutual goal of improved product quality.

The Bipolar Memory Quality Assurance de-
partment has monitored ppm progress, which
can be seen in Figure 5. We are pleased with
the progress that has been made, and expect
to achieve even more impressive results as
the procedures for accomplishing these tasks
are fine tuned.

The real measure of any quality improvement
program is the result that our customers see.
The meaning of Quality is more than just
working circuits. It means commitment to On
Time Delivery at the Right Place of the Right
Quantity of the Right Product at the Agreed
Upon Price.
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Figure 5. Bipolar Memory AOQ (Average Outgoing Quality)
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5 OUTPUT OUTPUT ACCESS 4 MAX
DEVICE ORGANIZATION CIRCUIT! LOGIC? TIME® PACKAGE PINS e
RAMs
82525 16X 4 oc B 50 N 16 105
3101A 16 X 4 oc B 35 N 16 105
745189 16 X 4 TS B 35 N 16 110
74F189 16 X 4 TS B 20 N 16 100
82S16 256 X 1 Ts T 50 N 16 115
748301 256 X 1 oc B 50 N 16 130
82LS16 256 X 1 TS T 40 N 16 70
74LS301 256 X 1 oc B 40 N 16 70
82509 64X 9 oc T 45 A N 28 190
82S09A 64X 9 oc T 35 A N 28 190
82519 64 X9 oc B 35 N 28 190
825212 256 X 9 TS B 45 N 22 185
825212A 256 X 9 TS B 35 N 22 185
8X350 256 X 8 TS B N/A N 22 185
PROMs
82523 32x8 oc — 50 N 16 96
82S23A 328 oc — 25 D, N 16 96
825238° 32x8 oc - 15 D, N 16 110
825123 32x8 TS — 50 N 16 96
82S123A 32x8 TS — 25 D, N 16 96
8251238° 32x8 TS — 15 D, N 16 110
82S126 256 X 4 oC —_ 50 N 16 120
82S126A 256 X 4 oc — 30 D, N 16 120
825129 256 X 4 TS — 50 N 16 120
82S129A 256 X 4 TS - 27 D, N 16 120
10149 256 X 4 OE — 20 F 16 150
100149 256 X 4 OE - 20 F 16 150
825130 512 X 4 oc - 50 D, N 16 140
82S130A 512 X 4 oc — 33 D, N 16 140
82S131 512 X 4 TS —_ 50 N 16 140
82S131A 512X 4 TS - 30 D, N 16 140
82LS135 256 X 8 TS — 100 D, N 20 100
825135 256 X 8 TS - 45 D, N 20 150
825115 512X 8 TS — 60 N 24 175
825137 1024 X 4 TS -— 60 N 18 140
82S137A 1024 X 4 TS — 45 D, N 20, 18 140
8251378 1024 X 4 TS - 35 D, N 20, 18 140
825147 512X 8 TS - 60 D, N 20 155
82S147A 512 X 8 TS - 45 D, N 20 155
82LS181 1024 X 8 TS —_ 120 A N 24 80
825181 1024 X 8 TS - 70 N 24 175
82S181A 1024 X 8 TS — 55 A N 28, 24 175
825181C 1024 X 8 TS — 30 A, N, N3 28, 24 175
825183 1024 X 8 TS - 60 N 24 175
825185 2048 X 4 TS - 100 N 18 120
82S185A 2048 X 4 TS - 50 D, N 20, 18 155
8251858 2048 X 4 TS _— 45 D, N 20, 18 155
82HS187 1024 X 8 TS R 55 N 24 155
82HS187A 1024 X 8 TS R 45 N 24 155
82HS189 1024 X 8 TS R 55 N 24 155
82HS189A 1024 X 8 TS R 45 N 24 155
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5 OUTPUT OUTPUT ACCESS 4 MAX
DEVICE ORGANIZATION CIRCUIT! LoGIC? TIMES PACKAGE PINS lc
PROMs
825191 2048 X 8 TS — 80 N 24 175
82S191A 2048 X 8 TS - 55 N 24 175
825191C 2048 X 8 TS — 35 A, N, N3 24 175
82HS195 4096 X 4 TS — 45 N 20 145
82HS195A 4096 X 4 TS — 35 N 20 145
82HS195B 4096 X 4 TS — 25 N 20 145
82HS1976 2048 X 8 TS R 65 N 24 155
82HS199° 2048 X 8 TS R 65 N 24 155
825321 4096 X 8 TS - 70 N 24 175
82HS321 4096 X 8 TS - a5 N 24 175
82HS321A 4096 X 8 TS — 35 N 24 175
82HS321B 4096 X 8 TS - 30 N 24 175
82HS641 8192 X 8 TS —_ 55 N 24 175
82HS641A 8192 X 8 TS — 45 N 24 175
82HS641B 8192 X 8 TS —_ 35 N 24 175
82HS12818 16384 X 8 TS — 45 N 24 175
NOTES:
1. Output circuit

OE = Open Emitter
OC = Open Collector
TS =3 State
2. Output logic
T = Transparent — input data appears on output during Write
B = Blanked — output is blanked during Write
R = Registers
1/0 = Programmable input/output option
3. Commercial (0°C to +75°C)
4. Packages:
N = Plastic Dual In Line (N3 =300 mil wide)
A = Plastic Square Leaded Chip Carrier
D = Small Outline Large (SO-L)
*Whenever a single device is offered in both 300 mil wide and 600 mil wide packages, designate either N3 (300 mil) or N (600 mil) to assure proper
order entry and shipment.
Part numbers:
825 Junction Isolated
82HSxxx Oxide Isolated
6. Objective spec (under product development)

o
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ORGANIZATION PKG. PINS SIGNETICS MM T HARRIS*
32X 8 OC 16 N82523 6330-1 18SA030J, N HM7602-5
N82S23A 635080
32x8 TS 16 N825123 6331-1 1850304, N HM7603-5
N82S123A 635081
256 X 4 OC 16 N825126 6300-1 24SA10J, N HM7610-5
NB2S126A 635140 HM7610A-5
HM7610B-5
256 X 4 TS 16 NB2S5129 6301-1 24S10J, N HM7611-5
N82S129A 635141 HM7611A-5
HM7611B-5
256 X 4 OE 16 10149**
256 X 4 OE 16 100149°*
256 X 8 TS 20 N825135 6309-1 18522J, N
256 X 8 TS 20 N82LS135 28L22J, N
512X 4 OC 16 N825130 6305-1 HM7620-5
N82S130A 635240 HM7620A-5
HM7620B-5
512X 4 TS 16 N825131 6306-1 HM7621-5
N82S131A 635241 HM7621A-5
HM76218-5
512X 8 TS 20 N825147 6349-1 28S42J, N HM7649-5
N825147A 6349-2 HM7649A-5
512X 8 TS 24 N825141 6341-1 28S46J, N HM7641-5
512 X8 TS 24 N825115
1024 X 4 TS 18 N825137 6353-1 248414, N HM7643-5
N82S137A 635441 HM7643A-5
N8251378 63S441A HM76438-5
1024 X 8 TS 24 N825181 6381-1 28586J, N HM7681-5
-~ N82S181A 6381-2 28586-60J, N HM7681A-5
N825181C 635881
1024 X 8 TS 24 NB82S181CN3 |
1024 X 8 TS 24 N82LS181 28L86J, N
1024 X 8 TS 24 N825183
1024 X 8 TS 24 NB2HS187***
N82HS187A"**
1024 X 8 TS 24 N82HS189*** 63RS881
NB2HS189A**
2048 X 4 TS 18 N825185 - - HM7685-5
N82S185A 635841 248814, N HM7685A-5
N8251858 24581-55J, N
2048 X 8 TS 24 NB25191 2835166, N HM76161-5
NB2S191A 6351681 285166-55J, N HM76161A-5
N825191C
2048 X 8 TS 24 N82S191CN3 63S168INS
4096 X 4 TS 20 N82HS195 6351641 HM76165-5
N82HS195A 63S1641A
20 N82HS1958
4096 X 8 TS 24 N82S321 HM76321-5
4096 X 8 TS 24 N82HS321 6353281
NB2HS321A 6383281A
N82HS3218
8192 X 8 TS 24 NB2HS641 HM76841-5
NB2HS641A HM76641A-5
N82HS6418
16384 X 8 TS 28 NB82HS1281***

* Possibly Discontinued Products
** EC

***Planned New Product
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RAYTHEON AMD NATIONAL FAIRCHILD MOTOROLA INTEL
AM27S18AC DM745188
AM27S19AC DM745288
29660C* AM27520C DM745387 93417C* 3601*
AM27S20AC
29661C* AM27521C DM745287 93427C* 3621*
AM27S21AC
F10416"" MCM10149**
F100416**
DM74LS471
29610C* AM27512C DM74S570 93436C" MCM7620C 3602°
AM27512AC DM74S570A 3602A"
29611C AM27513C DM74S571 93446C* MCM7621C 3622
AM27S13AC DM74S571A 3622A"
29621C DM745472
29621AC AM27529C DM74S472A
29625C" AM27S31C DM745474 93448C* MCM7641C 3624*
3624A"
29641C" AM27S33C DM745573 MCM7643C 3625
DM74S573A
AM27S33AC DM7485738 93453C
29631C AM275181C MCM7681C 3628°
29631AC DMB75181
DM87S181A 932451C
AM27S281A |  DMB7S281A
93L451C*
AM27S35C
AM27S35AC
AM27S37C DMB87SR181
AM27S37AC
29651C 93515C* MCM7685C
29651AC AM275185C DM875185
DMB87S185A
29681C DMB7S191 36368"
29681AC AM275191C DM87S191A MCM76161AC
AM27S191AC 932511C
AM275291C DMB875291
AM275291M DM775291
AM27S41C DM87S195A 93513C"
AM27S41AC DM8751958
29671C 3632°
3632-1*
29671AC AM27543C DM87S321
AM27S43AC
AM27549C 932565C
AM27S49AC 93Z565AC
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Ta T T T T,
ORGANIZATION ::::; SIGNETICS | 22 || FAIRCHILD |22 Tl _AA AMD A1 NATIONAL |22
Ice Iec lec lec lcc
35 35 35 35
16 X 4 OC 16 | N3101A | — 93403* NA || SN745289A | — || AM27s02 | — || DM74S289 | —
105 105 100 110
AM3101A | g5
100
35 35 35 35
16%4TS 16 | N74s189 | — 93405* NA || SN745189A | — || AM27S03 | — || DM74S189 | —
110 110 100 110
50 35 35 35
16 X 4 08 16 | N82S25 | — 93403* NA || SN74S289A | — || AM27S02 | — || DM74S289 |—
105 105 100 110
45
64 X 9 OC 28 | N82S09 | —
190
NB2S09A | 45
T _
190
35 45
64 X 9 OC 28 | N82S19 | — 93419 —
190 150
93419A a5
150
50 65 35
256 X 1 OC 16 | N74s301 | — SN748301 | — || AM27LSO1A | —
130 140 115
40 45
256 X 1 OC 16 | N74LS301 | — AM27LS01 | —
70 70
50 65 35
256 X 1 TS 16 | N82s16 | — 93421* NA || SN745201 | — ||AM27LS00-1A| — ||  74S200* | NA
T 115 T 140 T 115 T
40 45
256 X 1 TS 16 | N82LS16 | — AM27LS00-1 | — 745206 | NA
T 70 T 70 T
NA
256 X 8 TS 22 | N8X350 |—
185
45 45
256 X 9 TS 22 | N82S212 [ — 93479 —
185 185
N82S212A | 45 93479A -
185 185
NOTES:
T: Output is Transparent during write
*: Possibly Discontinued
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Signetics

Bipolar Memory Products

Signetics Bipolar Memory intergrated cir-
cuit products may be ordered by con-
tacting either the local Signetics sales
office, Signetics representatives and/or
Signetics authorized distributors. A com-
plete listing is located in the back of this
manual.

Ordering Information

The table shown provides part number
definition for Signetics memory prod-
ucts. The Signetics part number system
allows complete definition for ordering a
device. The part number itself and the
product description is defined on each
data sheet. The suffix is a single letter
defining a package type (as shown in the
table on this page). Additional or special

Table 1. Part Number Description

processing is defined by adding the
processing indicator when required.

The military qualification, Fuli MiL
Signetics or Full JAN slash sheet status,
can be determined by contacting
Signetics Military Division or referring to
the Signetics Military Data Book.

PREFIX

v v
[N] 82s191
\ I T— SUFFIX —
v v v
Nl s2s191 N B
[S] 82s191

January 1986

USED TO DEFINE OPERATING TEMPERATURE RANGE

Prefix Device Temperature Range
N 0°C to +75°C
S -55°C to +125°C

h”m NUMBER — | ySED TO DEFINE PART ITSELF

USED TO DEFINE PACKAGE TYPE

Package Code Package Description
A 28-Leaded Plastic Chip Carrier
D 16, 20-Lead Small Outline
F 16, 18, 20, 22, 24, 28-Lead CERDIP
N 18, 18, 20, 22, 24, 28-Lead DIiP Piastic
N3 24-Lead 300mil wide DIP

PROCESSING INDICATOR

COMMERCIAL

B | supruB

Operating High Temp. Burn-In

145






64-bit TTL Bipolar RAM

82S25/3101A/74S189 64-bitRAM (16x4)..................... 149
74F189 64-bitRAM (16 x4)...................t. 153
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Signetics

Bipolar Memory Products

DESCRIPTION

This family of Read/Write Random Ac-
cess Memories is ideal for use in scratch
pad and high-speed buffer memory appli-
cations.

These products are fully decoded memo-
ry arrays with separate input and output
lines. They feature PNP inputs and 1 chip
enable line for ease of memory expan-
sion.

During Write, the outputs of each product
assume the logic state defined in the
truth table.

Ordering information can be found on the
following page.

The 82825 and 74S189 devices are also
processed to military requirements for
operation over the military temperature
range. For specifications and ordering
information consult the Signetics Military
Data Book.

BLOCK DIAGRAM

82525
3101A
745189

64-Bit TIL Bipolar RAM

Product Specification

FEATURES
o Output access time:
- N82S25: 50ns max
- N3101A: 35ns max
- N745189: 35ns max
e Power dissipation:
6.25mW/bit, typ
© Input loading: -100A max
e On-chip address decoding
e One chip enable input
e Output options:
- N82S25: Open collector
- N3101A: Open collector
- N74S189: Three-state

e Schottky clamped
e TTL compatible

APPLICATIONS
e Scratch pad memory

e Buffer memory
® Push down stacks
e Control store

PIN CONFIGURATION

i I
L ] L
i ) 1
ADDRESS wonnh | _1 I_‘
DECODING 2
fo— T T T ‘
T 1 T 1
Ay ] I | I
| | | |
Ay —»
2 | I | |
Ag—] | | I |
l 1 I |
CE—> I ]
WORD
CHIP * 1 i ]
ENABLE |- { 1
READ/
WRITE
WE ——»|
BIT1 BIT2 BIT3 BITa
‘IH ID1 le IDZ : T'a Ioa TM TD. ,
DATA IN AND OUT
aooorrs
Vee = (16)
GND = (8)

June 6, 1985
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D, N PACKAGE

(7] vee
mp
[12] &,
73] 43
(2] 1,
mEA
0] 13
5] 55

g 0]

¢ [2]

We 3]
W& oe
sl 4

12 (€]

b, []

ano (]

TOP VIEW

CD00991S




Signetics Bipolar Memory Products Product Specification

64-Bit TTIL Bipolar RAM (16 X 4) 82525, 3101A, 745189

ORDERING CODE
DESCRIPTION ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

Plastic Small Outline
300mil wide 16-pin

N82S25 N « N3101A N « N74S189 N

N82S25 D « N3101A D « N74S189 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Vac
ViN Input voltage +5.5 Vac
Output voltage
Vor High +55 Vdc
Temperature range
Ta Operating 0 to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Ta<+75°C, 4.75V < Vg <5.25V.

LIMITS
PARAMETER TEST CONDITIONS® UNIT
Min Typ Max

Input volitage'

Vi Low Ve = 4.75V .80 v
Vin High Ve = 5.25V 2.0
Vic Clamp’ In=-12mA, Vce = 4.75V -15
Output voltage' CE = Low
Vou Low?? lout = 16mMA, Vg = 4.75V 0.45 '
Vo High (74S189) lout =-2mA 2.4
Input current®
n Low Vin = 0.45V -100 uA
" High Vin = 5.5V 10
Output current®
loLk Leakage CE = High, Voyr = 5.5V, Vgg = 4.75V 100 MA
los Short circuit (74S189) CE = Low Vpoyr =0V -100 mA
loz Hi-Z (74S189) 2.4 2Voyt =0.4V +50 MA
Supply current®
lcc 82825 Ve = 5.25V 105 mA
3101A Vce = 5.25V 105
745189 Ve = 5.25V 110
Capacitance Vce = 5.0V
CiN Input ViN = 2.0V 5 pF
Cout Output Vout = 2.0V,CE = High 8

TRUTH TABLE

82525 3101A | 745189
MODE CE | WE | Dn Data Out
Read 0 1 X Stored Data Stored Data Stored Data
Write "'0" 0 0 0 1 1 Hi-Z
Write 1" 0 0 1 1 1 Hi-Z
Disable 1 X X 1 1 Hi-Z
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Signetics Bipolar Memory Products

Product Specification

64-Bit TIL Bipolar RAM (16 X 4)

82525, 3101A, 745189

AC ELECTRICAL CHARACTERISTICS R; =470, R, = 1kS2, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < Vg < 5.25V

o,
PARAMETER TO FROM UNIT

Min Typ Max Min Typ Max

Access time

Taa Address 50 35 ns

Tce Chip enable 35 17

" : 8 N
Disable time' Output Chip 35 17 ns
Tco enable
-8 .

Response time Output Write 25 25 ns

Two enable

Write recovery time ns

TwR 50 35

Set-up and hold time

TwsA Set-up time Write 5 0

TwHa  Hold time enable Address 5 0

TwsbD Set-up time Write . 30 25

Twho  Hold time enable Data in 5 0 ns

Twsc Set-up time Write CE 0 0

TwHc Hold time enable 5 0

Pulse width* ns

Twp Write enable 30 25

NOTES:

. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
. Output sink current is supplied through a resistor to Vcc.

. All sense outputs in Low state.

. To guarantee a Write into the slowest bit.

. Positive logic definition: High = +5.0V, Low = GND.

. Test each input one at a time.

1
2.
3
4
5. Positive current is defined as into the terminal referenced.
6
7
8

. Measured at a delta of 0.5V from the logic level with Ry = 75082, Ry =750 and C, = 5pF.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

Loading Conditions

+5.0V
Ry
PULSE
GENERATOR *_;-\o__ WE 5 ICL A,
- D_‘ b - -
PULSE —
GENERATOR ‘Ko_ CE
1 -
= = (INCLUDES JIG AND SCOPE CAPACITANCE)

TC00631S

June 6, 1985
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ALL INPUT PULSES
+30V-———

ov

WF04280S

Measurements: All circuit delays are measured at
the + 1.5V level of inputs and output.

Input Pulses




Signetics Bipolar Memory Products

Product Specification

64-Bit TTIL Bipolar RAM (16 X 4)

82525, 3101A, 745189

TIMING DIAGRAMS

Read Cycle
+3
ADDRESS K 1.5V v
"0"STORED
— RED___yoy
Dy 15V 1" STORED
T VoL
—1 Taa

WF042908

Address Access Time

Write Cycle

82825, 3101A

Chip Enable/Disable Times

745189
_= +30v
CE 1.5V
ov
] Tee —
VoH
On 1.5V
Vo
'WF043108
Chip Enable
+3.0v
CE 0.5V
| Teole | |
B 1" LEVEL | }_ —I- Hi-Z
0" LEVEL -
0.5v
‘WF043208

Chip Disable

+3.0V
A X.sv 1.5V
ov
TWHA [*— oV
————— 4 3
Ve
1.5V
G ov
™ TwHD =
+3.0V
CE 1.5V 1.5V
ov
Twsa Twe TwHC “l a
+3.0V
WE \§ 1.5V Z 1.5V
; ov
5 82525, 3101A
N HI-Z (745189) VoH
VoL
'WF043308

June 6, 1985
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Signetics

Bipolar Memory Products

DESCRIPTION

The 74F189 is a high-speed, 64-bit RAM
organized as a 16-word by 4-bit array.
Address inputs are buffered to minimize
loading and are fully decoded on-chip.
The outputs are Three-state and are in
the high-impedance state whenever the
Chip Select (CE) input is HIGH. The
outputs are active only in the Read
mode and the output data is the comple-
ment of the stored data.

Ordering information can be found on
the following page.

BLOCK DIAGRAM

74F189

64-Bit TTIL Bipolar RAM

Objective Specification

FEATURES
e Address access time: 20ns max

e Power dissipation: 2.9mW/bit typ
e Schottky clamped TTL
e One chip enable input

e 1/0
- Inputs: PNP Buffered
- Outputs: Three-state

APPLICATIONS
e Scratch pad memory

o Buffer memory
o Push down stacks
e Control store

PIN CONFIGURATION

D, N PACKAGE
A O] (] vee
cE [Z] B
we 5] [14] A,
w[x DO 3] A
HEH e PR
5] sor [N
I2 [e] E Dy
02 [ 0] 13
[T [5] 03
TOP VIEW
CD00991S

WORD|
1
) 1 1
ADDRESS WORD
DECODING 2
fo—> T m
1 T 1 1
A 1 ] I ]
| l I ]
Ay —
2 | | [ |
1 1 | |
Ay —>
s ] | I I
CE —| i i i i
H¥omo H H
CHIP
ENABLE 1 i )\ 1
READ/
WRITE
WE —»|
BIT1 BIT2 BIT3 BITa
'Th ID| le TD; Tlg ID, YI‘ Dy,
DATA IN AND OUT
BDO0771S
Ve = (16)
GND = (8)

January 1986
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Signetics Bipolar Memory Products Objective Specification

64-Bit TIL Bipolar RAM (16 X 4) 74F189

ORDERING CODE

DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 16-pin N74F189 N
Plastic Small Outline
300mil wide 16-pin N74F189 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Veo Supply voltage -0.5to +7.0
VN Input voltage -0.5 to +7.0 Vic

Output voltage
VoH High -0.5 to +5.5

Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V < Vg <5.25V.

LIMITS
PARAMETER TEST CONDITIONS® UNIT
Min Typ Max
VoH HIGH-level output voltage Vce =4.75V, Viy = 2.0V, V= 0.8V,loq =-3.0mA 24
VoL LOW-level output voltage Vee =4.75V, Viy=2.0V, V|_L= 0.8V, lg_ = 20mA 0.35 0.5 \"
Vik Input clamp voltage Vce =5.25V, || =-18mA -1.2
loz Off-state output current, Vg = 5.25V, Vi = 2.0V, Vo = 2.4V, 0.5V +50
(lozw, lozv) A
hH HIGH-level input current Vce =5.25V, V=55V 40
I LOW-level input current Vce =5.25V, V= 0.5V -0.6
los Short-circuit output currents Vg = 5.25V -60 -150 mA
lcc Supply current (total) Vce = 5.25V, WE, CS = GND 100
Capacitance Vce = 5.0V
Cin Input ViN = 2.0V 5 pF
Cout Output Vout = 2.0V, CE = High 8

TRUTH TABLE

MODE CE WE Din DATA OUT
Read 0 1 X Stored Data
Write "'0"' 0 0 0 Hi-Z
Write ''1" 0 0 1 Hi-Z
Disable 1 X X Hi-Z

X = Don't care
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Signetics Bipolar Memory Products

Objective Specification

64-Bit TIL Bipolar RAM (16 X 4)

74F189

AC ELECTRICAL CHARACTERISTICS R =500Q, C_=30pF, 0°C < Ta < +75°C, 4.75V < V¢ <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Access time
Taa Address 20 ns
Tce Chip enable 7.0
Disable time® Chip
Teo Output enable 7.0 ns
Response time® Write
Twp Output enable 7 ns
Write recovery time Write
Twr Output enable 7 ns
Set-up and hold time
Twsa Set-up time Write 3
TwHA Hold time enable Address 2
Twsp Set-up time Write . 13
TwHD Hold time enable Data in 2 ns
Twsc Set-up time Write CE 3
TwHc Hold time enable 2
Pulse width* ns
Twe Write enable 15
NOTES:

. All sense outputs in Low state.

. Test each input one at a time.

CONONAWN =

TEST LOAD CIRCUIT

. To guarantee a Write into the slowest bit.
. Positive current is defined as into the terminal referenced.
. Positive logic definition: High = +5.0V, Low = GND.

Measured at a delta of 0.5V from the logic level with Ry = 75082, Ry = 75082 and C_ = 5pF.
. Subtract 0.2ns from minimum values for SO package.

. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
. Output sink current is supplied through a resistor to Vcc.

VOLTAGE WAVEFORM

PULSE
GENERATOR

+5v 1k

III—O

PULSE
GENERATOR

PULSE

., |
1

GENERATOR [ %o____|CE
i

Loading Conditions

- (INCLUDES JIG AND SCOPE CAPACITANCE)

TC00832S.

January 1986

ALL INPUT PULSES
+30V-———

ov

WF042808

MEASUREMENTS:
All circuit delays are measured at the + 1.5V level
of inputs and output.

Input Puises




Signetics Bipolar Memory Products

Objective Specification

64-Bit TIL Bipolar RAM (16 X 4)

74F189

TIMING DIAGRAMS

Read Cycle Write Cycle
+3
ADDRESS K 1.5V ov
0" STORED Vo +30v
Dy ﬁsv 1" STORED v ADDRESS X.sv 15V
T Tan ot | ov
WF04200S TwsD TWHA |[*—
- — e e ———30V
Address Access Time B ==
In 15V 15V
wgr
P — Ve e o o o e e s e o e o e e e/ ov
_= +3.0V Twsc [~ TwHD |
3 15v — +3.0V
ov &=
_____ | e — CE 15V 1.5V
. I Vou ov
b 1.5V
VoL Twsa Twp TwHC
+3.0v
Wros3ios - / —
) W 5 1.5V 15V
Chip Enable £ N 7
ov
+3.0V _ —| Two —| Twe
CE ;f 0.5V On HI-Z
~| Tcol= | |
Ba “1ULEVEL }_ o Hi:Z
“0" LEVEL * ‘ WF04333S
0.5V
WF043208 All AC parameters are measured at 1.5V unless otherwise specified.
Chip Disable

January 1986
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256-bit TTL Bipolar RAM

82816 256-bit RAM (256 x 1)
82LS16 256-bit RAM (256 x 1)
745301 256-bit RAM (256 x 1)
74LS301 256-bit RAM (256 x 1)
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Signetics

Bipolar Memory Products

DESCRIPTION

The 82S16 is a Read/Write memory
array which features 3-state outputs for
optimization of word expansion in bused
organizations. Memory expansion is fur-
ther enhanced by full on-chip address
decoding, 3 chip enable inputs and PNP
input transistors which reduce input
loading.

During Write operation, the logical state
of the output follows the complement of
the data input being written. This feature

allows faster execution of Write/Read
cycles, enhancing the performance of

systems utilizing indirect addressing
modes, and/or requiring immediate veri-
fication following a Write cycle.

The 82S16 has fast Read access and
Write cycle times, and thus is ideally
suited in high-speed memory applica-
tions such as cache, buffers, scratch
pads, writable control stores, etc.

Ordering information can be found on
the following page.

The 82S16 devices are also processed
to military requirements for operation
over the military temperature range. For
specifications and ordering information
consult the Signetics Military Data Book.

BLOCK DIAGRAM

82516

256-Bit TIL Bipolar RAM

Product Specification

FEATURES
e Address access time: 50ns max

e Write cycle time: 50ns max

® Power dissipation: 1.5mW/bit typ

® Input loading: -100uA max

o Output follows complement of
data input during Write

e Three chip enable inputs
® On-chip address decoding
e Output: Three-state

e Schottky clamped

o TTL compatible

APPLICATIONS
e Buffer memory

e Writable control store
e Memory mapping

o Push down stack

e Scratch pad

PIN CONFIGURATION

D, N PACKAGE

Ay E 16 | Vee
Ao lz 15 | Az
=[] DIP iy
o8 [4] AND [13] ow
cE; [5 | SO-L 12| WE
Bo [6 | 1] Ay
a7 10] A
ano [8 (9 ]as

TOP VIEW
CD01011S

DATA
WRITE AMPLIFIERS INPUT |=—0 Djy
BUFFER
=== 16
1
]
Ag O—=t 1
Aro—1 es & |
© -
Az O—=18UFFER :0 ho] !‘,8 = '11;5:!6)( RIW WE
Ay O—=] g1 BB
i )
16 CE,
|1 S, 16 CEy
SENSE AMPLIFIERS lgg;:g; -
:: O—e{ AD- Rl 16
DRE!
As O—=1 BUFFSESR 1:16 (Y) DECODER
A7
BD00791S
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Signetics Bipolar Memory Products Product Specification

256-Bit TIL Bipolar RAM (256 X 1) 82516

ORDERING CODE

DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 16-pin Ng2s16 N
Plastic Small outline
300mil wide 16-pin N62816 D
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vae
ViN Input voltage +5.5 Vic
Output voltage
Vout High +5.5 Ve
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V < Vgc <5.25V

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ! Max

Input voltage?

Vin High Voo = max 20 v

ViL Low Ve = min 0.8

Vic Clamp? Ve = min, Iy =-12mA -1.0 -15

Output voltage? Vce = min

Vou High low = -3.2mA 26 v

VoL Low® loL = 16mA 0.35 0.45

Input current® Ve = max

liH High VN = 5.5V 1 25 HA

I Low Vin = 0.45V -10 -100

Output current

loz Hi-Z State® Vout = 5.5V 1 40 WA
Vouyt = 0.45V -1 -40

los Short circuit” Vce = max, Vo =0V -15 -70 mA

Supply current®

lcc Ve = 5.25V 80 115 mA

Capacitance Vge = 5.0V

Cin Input Vi =2.0V 5 pF

Cout Output Vout = 2.0V 8

TRUTH TABLE

MODE CE’ WE Din Dout
Read 0 1 X Stored Data
Write "'0" 0 0 0 1
Write ""1" 0 0 1 0
Disabled 1 X X Hi-Z

*"0" = All CE inputs Low: 1" = One or more CE inputs High. X = Don't care.
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Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM (256 X 1)

825816

AC ELECTRICAL CHARACTERISTICS R, = 2705 R2=600Q, Cy = 30pF, 0°C <Ta <+75°C, 4.75V < Voo < 525V

LIMITS
PARAMETER TO FROM 3 UNIT
Min Typ Max
Access time
Taa Address Output Address 40 50 ns
Tce Chip enable Output Chip enable 30 40
Disable time'®
Tco Output Chip enable 30 40 ns
Twp Valid time Output Write enable 30 40
Set-up and hold time
Twsa Set-up time . 15 5
TwhA Hold time Write enable Address 5 0
Twsp Set-up time N . 40 30
Twhp Hold time Write enable Data in 5 0 ns
Twsc Set-up time . 10 0
Tarte Hold time Write enable CE 5 0
Pulse width® ns
Twp Write enable 30 15
NOTES:
1. All typical values are at Vgc =5V, Ta = +25°C.
2. All voltage values are with respect to network ground terminal.
3. Test each input one at a time.
4. Measured with a logic low stored and V_ applied to CEy, CE, and CEj.
5. Measured with a logic high stored. Output sink current is supplied through a resistor to Ve,
6. Measured with Vi applied to CE,, CE, and CEs.
7. Duration of the short-circuit should not exceed 1 second.
8. Icc is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
9. Minimum required to guarantee a Write into the slowest bit.
10. Measured at a delta of 0.5V from Logic Level with Ry =750, Ry = 75082, and C_ = 5pF.
TIMING DIAGRAMS
+3.0v
Aonnes;)( 1.5V +3.0V
___________ ov ADDRESS § 1.5V ¥1.sv
07 STONEVU v, - |\ ﬂ\ ov
= OH TwsD TWHA
0o 1.5V “1” STORED v 5 b v oy +3.0v
F=Taa o '" A o -/ .:'r ov
Address Access Time Twse == WHD __ , 30v
CHIP 1.5V 1.5V
ENABLE ov
ENABLE 1= Twsa ——f=—Twp f= Twhe +3.0V
= — 3.0v WRITE ENABLE Y 1. .
ce 15V +30v  CE f osv WRITE ENABLE Nsv_ Ay ov
T — T Dyn =“0"
—| T — - %CD}-1 ) - - WD IN Vo
5 HILZ oV Do 1" LEVEL e M- Z [ 1.5V DN ="1"
o : 0" LEVEL T VoL
0.5V Wroa251S
WF042618)
Chip Enable Chip Disable All inputs t, = t; = 5ns (10% to 90%)
All AC parameters are measured at 1.5V unless otherwise specified.
Read Cycle Write Cycle
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Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM

(256 X 1)

82516

MEMORY TIMING DEFINITIONS Twsc Required delay between beginning  Twsp Required delay between beginning
Tce Delay between beginning of chip of valid chip enable and beginning of valid data input and end of Write
enable low (with address valid) and of Write enable pulse. enable pulse.
when data output becomes valid.  TWHD Required delay between end of Twp Delay between beginning of Write
Teo Delay between when chip enable Write enable pulse and of valid enable pulse and when data output
becomes high and data output is in input data. reflects complement of data input.
off state. Twe Width of Write enable pulse. TwHc Required delay between end of
Taa Delay between beginning of valid Twsa Required delay between beginning Write enable pulse and end of chip
address (with chip enable low) and of valid address and beginning of enable.
when data output becomes valid. Write enable pulse. TwHA Required delay between end of
Write enable pulse and end of valid
address.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee ALL INPUT PULSES
1K Vo= 90%
10%
PULSE .
GENERATOR Vee —={ |~ sns ~| |- 5ns
i ik
.0 A
+ O—AM—L = —] :2 1A2 A3 00%
Y | ] As Vee ov-——
—As —| |= 5ns ~| |- 5ns
-;L A7 RY WF042708
0o MEASUREMENTS:
° WE buT 2 All circuit delays are measured at the+ 1.5 level of
CL inputs and output.
1 (CAPACITANCE INCLUDING
= L—ow SCOPE AND JIG) Input Puises
-
GENERATOR ann”
= E
i - TC006218
Loading Condition
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Bipolar Memory Products

DESCRIPTION

The 82LS16 is a Read/Write memory
array which features 3-state outputs for
optimization of word expansion in bused
organizations. Memory expansion is fur-
ther enhanced by full on-chip address
decoding, 3 chip enable inputs and PNP
input transistors which reduce input
loading.

During Write operation, the logical state
of the output follows the complement of
the data input being written. This feature
allows faster execution of Write/Read
cycles, enhancing the performance of
systems utilizing indirect addressing
modes, and/or requiring immediate veri-
fication following Write cycle.

The 82LS16 has fast Read access and
Write cycle times, as well as low power
requirements and thus are ideally suited
in high-speed memory applications such
as cache, buffers, scratch pads, writable
control stores, where power limitations
are of major concern.

Ordering information can be found on
the following page.

BLOCK DIAGRAM

82L516

256-Bit TIL Bipolar RAM

Product Specification

FEATURES
® Address access time: 40ns max
e Write cycle time: 25ns max
® Power dissipation:
0.98mW/bit typ
® Input loading: -100uA max

® Output follows complement of
data input during Write

® On-chip address decoding
® Three chip enable inputs
e Output: Three-state

® Schottky clamped

e TTL compatible

APPLICATIONS
® Buffer memory

e Writable control store
® Memory mapping

® Push down stack

e Scratch pad

PIN CONFIGURATION

D, N PACKAGE

"E 16 ] Vec
M[z 15 | A2
AN 14] As
CANE ADPI{I; 3] om
A SO-L 12 | WE
Bo [6 | 1] A7
a7 10] A
o[ 8 5 ] As
TOP VIEW

CDo0981S

DATA

WRITE AMPLIFIERS INPUT |00y
] SR — -{ 16
1
Ao O—=t |
Avo—t AD. g1
DRESS P 16 x1 _
- 1 x16 R/
Az O—=1BUFFER :{) Zgg|! Ty w WE
A3 A
| CE,
Lo
16 CE;
P CEs

OUTPUT

surrer| 00
o —
AD-
As DRESS
no—lilrr
A7 O—=
BD00761S
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Signetics Bipolar Memory Products

Product Specification

256-Bit TTIL Bipolar RAM (256 X 1) 82LS16
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 16-pin N82Ls16 N
Plastic Small Outline
300mil wide 16-pin NB2LS16 D
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vac
ViN Input voltage +5.5 Vdc
Output voltage
Vout High (open collector) +5.5 Vae
Temperature Range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <T,<+75°C, 4.75V < Vgc <5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ' Max
Input voitage?®
ViH High Ve = 5.25V 20
ViL Low Vcc =4.75V 0.8 v
Vic Clamp® Voc = 4.75V, Iy =-12mA -1.0 -15
Output voltage? Veg = 4.75V
VoH High lon =-3.2mA 26 \
VoL Low® loL = 16mA 0.35 0.45
Input current® Ve = 5.25V
™ High Vin = 5.5V 1 25 uA
I Low Vin = 0.45V -10 -100
Output current
loz Hi-Z state® Vout = 5.5V 1 40 HA
Vout = 0.45V -1 -40
los Short circuit” Veo =5.25V, Vo =0V -15 -70 mA
Supply current® mA
lcc Voo = 5.25V 50 70
Capacitance Vee = 5.0V
Cin Input ViN=20V 5 pF
Cout Output Vour = 2.0V 8
TRUTH TABLE
MODE CE’ WE Din Dout
Read 0 1 X Stored Data
Write "'0" 0 0 0 1
Write "'1" 0 0 1 0
Disabled 1 X X Hi-Z

*0" = Al CE inputs Low; "1" = One or more CE inputs High. X = Don't care.

June 6, 1985

164




Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM (256 X 1)

821516

AC ELECTRICAL CHARACTERISTICS R; =270, R, = 6005, C_=30pF, 0°C <Tp < +75°C, 4.75V < Vg < 5.25V

LIMITS
PARAMETER TO FROM 7 UNIT
Min Typ Max
Access time
Taa Address Output Address 30 40 ns
Tce Chip enable | Output Chip enable 15 25
Disable time'®
Teo Output Chip enable 15 25 ns
Two Valid time Output Write enable 30 40
Set-up and hold time
Twsa Set-up time . 0 -5
Twra Hold time Write enable Address 0 _5
Twsp Set-up time . . 25 15
. n
Twro Hold time Write enable Data in 0 -5 S
Twsc Set-up time . 0 -5
Twre Hold time Write enable CE 0 5
Pulse width® e
Twp Write enabie 25 15 o
NOTES:
1. All typical values are at Vgc =5V, Tp = +25°C.
2. All voltage values are with respect to network ground terminal.
3. Test each input one at a time. _ _
4. Measured with a logic Low stored and V) applied to CE;, CE, and CEj.
5. Measured with a logic High stored. Output sink current is supplied through a resistor to Vgc.
6. Measured with V)4 applied to CE,, CE, and CEj.
7. Duration of the short-circuit should not exceed 1 second.
8. Icc is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
9. Minimum required to guarantee a Write into the slowest bit.
10. Measured at a delta of 0.5V from Logic Level with Ry =7502 Ry = 75082 and C = 5pF.
TIMING DIAGRAMS
+3.0V
ADDRESS }(st +3.0V
ov ADDRESS )(1.5\' 1.5V
0" STORED v ov
= OH T T
Do 1.8V “1” STORED N L e yua +3.0v
VoL o K1sv g 15V
=~Taa e e Do ov
Address Access Time Twse [~ WHD 4 30v
CHIP 1.5V 1.5V
ENABLE ov
ENABLE = Twsa —=1=—Twp = TWHC 30y
j— — +3.0V WRITE ENABLE 1.5V .
cE 15V +30v GE r{_ ooy WRITE ENABLE K Hrsv o
T “-iTcol-| § — Twp O =“0"
— Tce |~— —_— 1 -, Vou
5 HI-Z 1oV Dp 1" LEVEL e Hi-Z % F1.5v Dy ="1"
0 : 0" LEVEL VoL
0.5V Wroa2s15
Wr04261S
Chip Enable Chip Disable All inputs t, = t; = 5ns (10% to 90%)
All AC parameters are measured at 1.5V unless otherwise specified.
Read Cycle Write Cycle
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Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM (256 X 1)

821516

MEMORY TIMING DEFINITIONS Twsc Required delay between beginning  Twsp Required delay between beginning
Tee Delay between beginning of chip of valid chip enable and beginning of valid data input and end of Write
enable low (with address valid) and of Write enable pulse. enable pulse.
when data output becomes valid. TwHD Required delay between end of Twp Delay between beginning of Write
Tep Delay between when chip enable Write enable pulse and end of valid enable pulse and when data output
becomes high and data output is in input data. reflects complement of data input.
off state. Twep Width of Write enable pulse. TwHc Required delay between end of
Taa Delay between beginning of valid Twsa Required delay between beginning Write enable pulse and end of chip
address (with chip enable low) and of valid address and beginning of enable.
when data output becomes valid. Write enable pulse. TwHA Required delay between end of
Write enable pulse and end of valid
address.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee ALL INPUT PULSES
® T 20%
10%
GEPULSE ov . -
NERATOR Ve —| |~ sns | |-
1K — 2 +3.0v o
+5.0V °—‘\M—l = - ﬂll A2 A3 20%
b>——0 | " 1As Vee ov-——
]Ae —| |- Sns —| |= Sns
-;L - A’ R‘ WF04270S
: Do M ts: All circuit del ed at
PULSE“”I - buT 0 . m::l‘"rsﬂll::l :' : npStrswand o!u{;u:,e measured al
e (CAPACITANCE INCLUDING Input Pulses
= RZ SCOPE AND JIG)

15w
PULSE o A
GENERATOR o : 2,
GND
ope

Loading Condition
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Signetics

Bipolar Memory Products

DESCRIPTION

The 74S301 is a Read/Write memory
array which features an Open collector
output for optimization of word expan-
sion in bused organizations. Memory
expansion is further enhanced by full on-
chip address decoding, 3 chip enable
inputs and PNP input transistors, which
reduce input loading.

The additional feature of output blanking
during Write (Do terminal High) permits
Do and Dyy terminals to share a com-
mon 1/0 line to reduce system intercon-
nections. These devices have fast Read
access and Write cycle times, and thus
are ideally suited in high speed memory
applications such as cache, buffers,
scratch pads, writable control stores,
etc.

Ordering information can be found on
the following page.

BLOCK DIAGRAM

745301

256-Bit TIL RAM

Product Specification

FEATURES
® Address access time: 50ns max

® Write cycle time: 55ns max

® Power dissipation: 1.5mW/bit typ
® Input loading: -100uA max

® Output blanking during Write

® On-chip address decoding

® Schottky clamped

e TTL compatible

® Three chip enable inputs

e Output: Open collector

APPLICATIONS
e Buffer memory

e Writable control store
® Memory mapping

® Push down stack

® Scratch pad

PIN CONFIGURATION

D, N PACKAGE
a[0] 16] Vee
Ao [Z 15 | A2
CAER 14] A
TE, E DIP 13 | D
w(E]  gon [Ew
Do E 1] A7
a7 10] As
anD [8 (9 ] as
TOP VIEW
CDO1001S

DATA
WRITE AMPLIFIERS INPUT |0 ppy
BUFFER
[} SO 1
1]
1
e
Ag O—e] 1
A AN
© .0 .
A20——1surrerf A 28 | | MATAIX AW [=——oWE
As @[
i e,
16 CE,
L S 16 CE3
SENSE AMPLIFIERS UTPUTL b5
BUFFER
™ o] AD. Tp=——————e 16
As DRESS
As O——{ gUFFER 116 (Y) DECODER
A7
aooorers
June 6, 1985 167




Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM (256 X 1) 7458301
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 16-pin N74S301 N
Plastic Small Outline
300mil wide 16-pin N748301 D
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vde
ViN Input voltage +5.5 Vdc
Vour Output voltage
High (open collector) +5.5 Vde
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp < +75°C, 4.75V < Vg <5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ! Max
Input voltage
ViL Low Vce =4.75V .80 v
ViH High Vce =5.25V 20
Vic Clamp® Ve = 4.75V, Iy =-12mA -1.0 -1.2
Output voltage Vee = 4.75V
VoL Low’ loL = 16MA 0.35 0.45 \
Input current Vce = 5.25V
I Low Vi = 0.45V -100 MA
1 High Viu=27V 25
Output current
lotk Leakage ViH=2V, Vo =55V 40 MA
Supply current®
lcc Voo =5.25V, Ta= +125°C 80 130 mA
Capacitance Vce = 5.0V
Cin Input ViN=2.0V 5 pF
Cout Output Vour = 2.0V 8
TRUTH TABLE
MODE CE’ WE Din Dout
Read 0 1 X Stored Data
Write "'0" 0 0 0 1
Write ''1" 0 0 1 1
Disabled 1 X X 1

*0" = All CE inputs Low: ""1"" = One or more CE inputs High.

X =Don't care.
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Signetics Bipolar Memory Products

Product Specification

256-Bit TTL Bipolar RAM (256 X 1)

745301

AC ELECTRICAL CHARACTERISTICS R; =270%, R, = 6005, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < V(g <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ' Max
Access time
TaA Address Output Address 40 50 ns
Tce Chip enable Output Chip enable 30 40
Disable time'®
Teco Output Chip enable 30 40 ns
Twbp Valid time Output Write enable 30 40
Set-up and hold time
Twsa Set-up time Write 20 5
TwHA Hold time enable Address 5 0
Twsp Set-up time Write . 40 30
TwHD Hold time enable Data in 5 0 ns
Twsc Set-up time Write cE 10 0
TwHc Hold time enable 5 0
Pulse width®
Twe Write enables 30 15 ns
NOTES:

. All typical values are at Voo =5V, Ta = +25°C.

. Al voltage values are with respect to network ground terminal.

. Test each input one at a time.

. Measured with a logic Low stored and Vi_ applied to CE;, CE, and CEj.

. Measured with a logic High stored. Output sink current is supplied through a resistor to Vgc.

. Duration of the short-circuit should not exceed 1 second.

. lcc is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.

1

2

3

4

5,

6. Measured with V; applied to CE,, CE, and CEj.

7.

8

9. Minimum required to guarantee a Write into the slowest bit.
1

0. Measured at a delta of 0.5V from Logic Level with Ry = 75082, Ry = 75082 and C_ = 5pF.

TIMING DIAGRAMS

+3.0v
ADDRESS )F 15V
ov
0" STORED
= VoH
Do 1.5V 1" STORED
VoL
Taa

Address Access Time

—_ +3.0V
+3.0v CE 4 0.5V
T b

—~Tcoj |
i% “1" LEVEL —fe——Hi-Z
“0" LEVEL E

0.5V

CE 1.5V
—| Tcg |—

— HIZ

Dy 1.5V

Chip Enable

WF042615|

Chip Disable

Read Cycle

+3.0V
ADDRESS }(1.“ x‘.sv
ov
| Twsp TWHA L30v
N, g ‘o -
DN 1.5V wr ! /t.sv o
TWSC fr— ——t TwHD +3.0V
CHIP 1.5V 15V
ENABLE ov
ENABLE ~— TwsAa —=1=—Twp = Twhc +30V
WRITE ENABLE K-SV Fsv
ov
] Two Din="0"
Do b v wyn Vou
0o 1.5 DN ="1 v
oL

All inputs t, =t;=5ns (10% to 90%)

All AC parameters are measured at 1.5V unless otherwise specified.

Write Cycle

WF04251S
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Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM

(256 X 1)

745301

Required delay between beginning

MEMORY TIMING DEFINITIONS Twsc Twsp  Required delay between beginning
Tce Delay between beginning of chip of valid chip enable and beginning of valid data input and end of Write
enable low (with address valid) and of Write enable pulse. enable pulse.
when data output becomes valid.  TWHD Required delay between end of Twp Delay between beginning of Write
Tep Delay between when chip enable Write enable pulse and end of valid enable pulse and when data output
becomes high and data output is in input data. reflects complement of data input.
off state. Twp Width of Write enable pulse. TwHC Required delay between end of
Taa Delay between beginning of valid Twsa Required delay between beginning Write enable pulse and end of chip
address (with chip enable low) and of valid address and beginning of enable.
when data output becomes valid. Write enable pulse. TwHA Required delay between end of
Write enable pulse and end of valid
address.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee ALL INPUT PULSES
K T 90%
PULSE ov 10%
GENERATOR vee —~| |~ sns —~| |- sns
s 1K — 5 y 2 +3.0v 0%
+5.0vV 0—%1 = -— /A\:’ 1A2 Az %0%
Y | *]As vee ov-——
— Ag —| | Sns —| |= S5ns
.i— — A7 R1 WF04270S
! I 1) MEASUREMENTS:
PULS$°R WE DuT O All circuit delays are measured at the+ 1.5 level of
CL inputs and output.
1 (CAPACITANCE INCLUDING
- ——lowm SCOPE AND JiG) Input Pulses
.
GENERATOR -
= pe
- - TC00621S
Loading Condition
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Signetics

Bipolar Memory Products

DESCRIPTION

The 74LS301 is a Read/Write memory
array which features an Open collector
output for optimization of word expan-
sion in bused organizations. Memory
expansion is further enhanced by full on-
chip address decoding, 3 chip enable
inputs and PNP input transistors, which
reduce input loading.

The additional feature of output blanking
during Write ( Do terminal High ) permits
Do and Din terminals to share a com-
mon I/0 line to reduce system intercon-
nections. These devices have fast Read
access and Write cycle times, and thus
are ideally suited in high-speed memory
applications such as cache, buffers,
scratch pads, writable control stores,
etc.

Ordering information can be found on
the following page.

BLOCK DIAGRAM

7415301

256-Bit TIL Bipolar RAM

Product Specification

FEATURES

® Address access time: 40ns max

® Write cycle time: 25ns max

® Power dissipation: 0.98mW/bit
typ

® Input loading: -100uA max

® Output blanking during Write

® On-chip address decoding

e Schottky clamped

e TTL compatible

® Three chip enable inputs

® Open collector output

APPLICATIONS

e Buffer memory

e Writable control store
e Memory mapping

e Push down stack

e Scratch pad

PIN CONFIGURATION

D, N RPACKAGE

Al 1 16 | Vec

Aol 2 15 | Az

EE‘E 14 | A3

C—Ez[I DIP 13 | DN
AND

EE;;[ 5 SO-L 12 | WE

05 6 | 1] A7

A7 10 | As

GND| 8 9 |As
TOP VIEW

CDO1111S

oI | DATA
| WRITE AMPLIFIERS l:: INPUT le—0 D)y
Di |BUFFER
1 16
S
1
1
Ao 1
A{O—e AD- 5 1
DRESS o_o|! -
ex | 16 x 16 RIW
A2 00— BUFFER w 2gg|! MaTA le—O WE
A3 O—= @l
| CEy
16 CE,
CE;3
ouTPUT|
surrer[—© 00
o] —
As O paess
As O—=1 gUFFER 116 (Y) DECODER
A7 O—o]
B0D00881S
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Signetics Bipolar Memory Products Product Specification

256-Bit TIL Bipolar RAM (256 X 1) 7415301

ORDERING CODE
DESCRIPTION ORDER CODE

Plastic Dual Inline
300mil wide 16-pin N74LS301 N

Plastic Small Outline
300mil wide 16-pin N74L8301 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
Vin Input voltage +5.5 Vde
Vout Output voltage

High (open collector) +55 Vdc
Temperature range

Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Ta<+75°C, 4.75V < V¢ <5.25V

LIMITS

PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Input voltage?

ViL Low Ve =4.75V .8 v
ViH High Vge = 5.25V 2.0

Vic Clamp® Vo = 4.75V, Iy =-12mA -1.2

Output voltage Ve = 4.75V

VoL Low® loL = 16mA 0.45 v
Input current? Vce = 5.25V

hie Low ViL=0.45V -100 HA
lin High Vip=2.7V 25

Output current

loLk Leakage® ViH =2V, Vo =55V 40 uA
Supply current®

lcc Voo = 5.25V 50 70 mA
Capacitance Vce = 5.0V

Cin Input Vin = 2.0V 5 pF
Cout Output Vout = 2.0V 8

TRUTH TABLE

MODE CE’ WE Din Dout
Read 0 1 X Stored Data
Write ""0"' 0 0 0 1
Write 1" 0 0 1 1
Disabled 1 X X 1

*"'0" = All CE inputs Low: ""1" = One or more CE inputs High.
X =Don't care.
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Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM (256 X 1)

7415301

AC ELECTRICAL CHARACTERISTICS R, =2708, R, = 60052, C_=30pF, 0°C < T <+75°C, 4.75V <Vc <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ! Max
Access time
TaA Address Output Address 30 40 ns
Tce Chip enable Output Chip enable 15 25
Disable time'®
Teo Output Chip enable 15 25 ns
Two Valid time Output Write enable 30 40
Set-up and hold time
Twsa Set-up time . 0 -5
. ite enabl
Twra Hold time Write enable Address 0 _5
Twsp Set-up time y . 25 15
. Write enable ns
TwHD Hold time Data in 0 -5
Twsc Set-up time . — 0 -5
. Write enable
TwHG Hold time ! b cE 0 -5
Pulse width®
Twe Write enable 25 15 ns
NOTES:
1. All typical values are at Voo =5V, Ta=+25°C.
2. All voltage values are with respect to network ground terminal.
3. Test each input one at a time.
4. Measured with a logic low stored and V;_ applied to CE4, CE, and CEj.
5. Measured with a logic high stored. Output sink current is supplied through a resistor to Vcc.
6. Measured with V|4 applied to CE4, CE; and CEg.
7. Duration of the short-circuit should not exceed 1 second.
8. Icc is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
9. Minimum required to guarantee a Write into the slowest bit.
10. Measured at a delta of 0.5V from logic levels with Ry = 75082, R, = 75082 and C_ = pF
TIMING DIAGRAMS
+3.0v
ADDRESS (st +3.0v
ov appRess Y 1.sv 15V
0" STORED Vou - ov
= T
%o 1.5V “1” STORED N LES o HHA, +3.0v
VoL ™ AL “p” 15V
[~Taa T ov
. e =
Address Access Time Twsc WHD __ , 30v
CHIP 1.5V 15V
ENABLE ov
ENABLE = Twsa ——1=— Twp = = Twnc +3.0V
= — 3.ov WRITE ENABLE r .
& 15V +30v  CE )(_—o;v——* WRITE ENABLE N }P 15V ov
T —— —~Tcol-| ¢ . Two DN ="0"
—=l Tce — t - Vo
— HIZ Dy “1"LEVEL —Hi-Z bg 1.5V Oy =“1"
Oy 1.5V 0 h, IN v,
“0” LEVEL oL
0.5v WF04251S
wrosz61s|
Chip Enable Chip Disable Al inputs t, = t; = 5ns (10% to 90%)
All AC parameters are measured at 1.5V unless otherwise specified.
Read Cycle Write Cycle
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Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar RAM (256 X 1)

74LS301

MEMORY TIMING DEFINITIONS Twsc Required delay between beginning  Twsp Required delay between beginning
Tce Delay between beginning of chip of valid chip enable and beginning of valid data input and end of Write
enable low (with address valid) and of Write enable pulse. enable pulse.
when data output becomes valid.  TWHD Required delay between end of Twp Delay between beginning of Write
Tep Delay between when chip enable Write enable pulse and end of valid enable pulse and when data output
becomes high and data output is in input data. reflects complement of data input.
off state. Twe Width of Write enable pulse. Twhe Required delay between end of
Taa Delay between beginning of valid TwsA Required delay between beginning Write enable pulse and end of chip
address (with chip enable low) and of valid address and beginning of enable.
when data output becomes valid. Write enable pulse. TwHA Required delay between end of
Write enable puise and end of valid
address.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee ALL INPUT PULSES
V- 90%
«®
PULSE \_J’ {
GENERATOR |— Vee —~| |~ sns
I3 = 2 H3ov 10%
+5.0vV O—AM.—J = | i :‘zA‘ Az A3 00%
b | "] As Vee ov-——
—]As —~| |~ sns -— Sns
SIS i
0o 1 MEASUREMENTS:
° WE our i All circuit delays are measured at the+ 1.5 level of
Cp inputs and output.
(CAPACITANCE INCLUDING
= o R2 SCOPE AND JIG) Input Pulses
PULSE o —
1 GND
X

Loading Condition

10008225
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Byte-Organized RAM

82509/82S09A 576-bit Bipolar RAM (64 x9).................
82519 576-bit Bipolar RAM (64 x9).................

82S212/828212A  2304-bit Bipolar RAM (256 x 9)
8X350 2048-bit Bipolar RAM (256 x 8)
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Signetics

Bipolar Memory Products

DESCRIPTION

The organization of this device ailows
byte storage of data, including parity.
Where parity is not monitored, the ninth
bit can be used as a tag or status
indicator for each word stored. Ideal for
scratch pad, push down stacks, buffer
memories, and other internal memory
applications in which cost and perfor-
mance requirements dictate a wide data
path in favor of word depth.

The 82S09/09A features Open collector
outputs, chip enable input, and a very
low current PNP input structure to en-
hance memory expansion.

Ordering information can be found on
the following page.

The 82S09 and 82S09A devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

82509
82S09A

576-Bit TIL Bipolar RAM

Product Specification

FEATURES

e Address access time:
- N82S09: 45ns max
- N82S09A: 35ns max

e Write cycle time:
- N82S09/09A: 45ns max

e Power dissipation: 1.3mW/bit typ
® Input loading: -100uA max

e On-chip address decoding

e Schottky clamped

e Fully TTL compatible

e Output is Non-Blanked during
Write

e One chip enable input
e Outputs: Open collector

APPLICATIONS
e Buffer memory

e Control register
e FIFO memory

e Push down stack
e Scratch pad

PIN CONFIGURATION

. 0p
| g |—o4
Ago—| | L b—o;
Aro ADDRESS 1:16 | 16 x 36 a o
H x
A20—=| "yrFER :> DECODER| | MATRIX —~ 5 04
Az 0—! 2 |—os
| 5 }—0g
| ° t—o
| |— 0g
- ﬁ
—————— —{38
Aso :} SENSE
o | 9:36 MUX [.__ AMPL
o
ho ——————] 9
o L
30 INPUT CONTROL =
o BURFER WRITE AMPL Logic |+ WE
I5 o
16 O
7
lg © CE
B0008715
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N PACKAGE
A [ [z vee
Aq[Z] [27] A2
A 7] A1
lo [2] [25] Ao
W [E] [22] 09
12 [] 23] 01
w[X] o [Z]0:
] 71 o5
's [5] [20] 04
s 10} [75] 05
17 [i1] 18] 06
1 [i2] (7] 07
‘we[13 [16] 08
GND [12 EQEE
TOP VIEW
coottors
A PACKAGE
INDEX
CORNER B 2
5 ° b 25
PLCC
n b 19
12 18
TOP VIEW
CD0028PS
Pin  Function Pin  Function
1 A 15 CE
2 A 16 Og
3 As 17 0
4 o 18 O
5 I 19 Os
6 Iy 20 Oy
7 13 21 O
8 Iy 22 0,
9 s 23 0O
10 g 24 O,
1 1y 25 Ay
12 g 26 Ay
13 WE 27 Az
14 GND 28 Vcc




Signetics Bipolar Memory Products

Product Specification

576-Bit TIL Bipolar RAM (64 X 9)

82509, 82509A

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
600mil wide 28-pin

N82S09 N « N82S09A N

Plastic Leaded Chip Carrier
450mil sq 28-pin

N82S09 A « N82S09A A

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
ViN Input voltage +55 Vdc
Output voltage
VoH High +55 Vae
Temperature range
Ta Operating 0to +75 °C
Tste Storage ~-65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <T)<+75°C, 4.75V < Vg <5.25V

X = Don't care
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LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage'
Vi Low Vce = 4.75V 0.8 v
ViH High Vge = 5.25V 20
Vic Clamp? Vco = 4.75V min, Iy =-12mA -15
Output voltage'
VoL Low® Vee = 4.75V, 0.5 \%
loL = 8.0mA
Input current
i iow Vin = 0.45V -100 MA
™ High ViN=5.5V 25
Output current
lowk Leakage‘ Vce = 5.25V, Voyr = 5.5V 40 HA
Supply current®
Icc Vce = 5.25V 190 mA
Capacitance Vce = 5.0V
Cin Input Vin = 2.0V 5 pF
Cout Output Vout = 2.0V 8
Refer to notes on next page.
TRUTH TABLE
MODE CE WE In On
Read 0 1 X Stored Data
Write "'0" 0 0 0 1
Write '"1"' 0 0 1 0
Disabled 1 X X 1




Signetics Bipolar Memory Products

Product Specification

576-Bit TIL Bipolar RAM (64 X 9)

82509, 82S09A

AC ELECTRICAL CHARACTERISTICS R; =6008, R, =9005, C_=30pF, 0°C < T < +75°C, 4.75V < V¢ <5.25V

N82S09 N82S09A
PARAMETER T0 FROM UNIT
Min Typ Max Min Typ Max
Access time
TaA Address 45 35 ns
Tce Chip enable 30 25
Disable time®
Tco Output Chip enable 30 25 ns
Twa Valid time Output Write enable 30 25
Set-up and hold time
Twsa Set-up time Write 5 5
TWHA Hold time enable Address 5 5
Twsp Set-up time Write . 35 30 ns
TwHD Hold time enable Data in 5 5
Twsc Set-up time Write CE 5 5
TwHc Hold time enable 5 5
Pulse width® ns
Twe Write enable 35 35
NOTES:

. All voltage values are with respect to network ground.
. Test each input one at a time.

. Measured with Vi applied to CE.

Minimum required to guarantee a Write into the slowest bit.

POND A WN -

TEST LOAD CIRCUIT

. Measured with the logic low stored. Output sink current is applied through a resistor to Vcc.

VOLTAGE WAVEFORM

lcc is measured with the write enable and chip enable input grounded, all other inputs at 4.5V , and the outputs open.

. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warm-up.
. Measured at a delta of 0.5V from Logic Level with Ry =750, Ry =750 and G = 5pF.

l|}—-

All resistors values are typical and in ohms.

Loading Condition

PULSE —
GENERATOR Vee
o | |
+50V 1K =l
i .~ [RoatAza;
- A‘
Yo | T]As Vee
1 N
PULSE T O
GENERATOR [ we N
1 o
= Rz} | (CAPACITANCE INCLUDING
= N SCOPE AND JIG)
PULSE
GENERATOR °\: — =
i CE  GaND

TC00721S
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ALL INPUT PULSES
+30V-———

Input Pulses

WF04280S
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Product Specification

576-Bit TIL Bipolar RAM (64 X 9)

82509, 82S09A

TIMING DIAGRAMS

Read Cycle
+3.0V
ADDRESS >( 1.5V
ov
“0" STORED
= Vee
1.5V
On “1" STORED
VoL
~—Taa
B 'WF045008
Address Access Time
+3.0vV
CHIP ENABLE 1.5V 1.5V
ov
~—Tce ~| —Teo
——————————————————— v Vee
On N&‘ sV 1.5V
VoL
'WF045108
Chip Enable/Disable Times
Write Cycle
+3.0V
ADDRESS )(1 5V 15V
ov
| Twsp TwHAl-—
——— e o e ,——————+3.0V
N 1.5V g 1.5V
\——-——————-—_—.———/ ov
- T, — N | —
WsC WHD +a0v
CHIP ENABLE 1.5V ;F 15V
ov
- Twsa Twp TWHC —*|
\ +30V
WRITE ENABLE 15v 1.5v
N / ov
"TWA"I IN=“0"
—————————— - ——— Vee
Y 15V In=41"
N=
________ - Vo
'WF045208
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MEMORY TIMING DEFINITIONS

Tce Delay between beginning of Chip
Enable low (with Address valid) and
when Data Output becomes valid.

TaA Delay between beginning of valid
Address (with Chip Enable low) and
when Data Output becomes valid.

Twsc Required delay between beginning
of valid Chip Enable and beginning
of Write Enable pulse.

TwHD Required delay between end of

Write Enable pulse and end of valid
input Data.

Twp Width of Write Enable pulse.

Twsa Required delay between beginning

of valid Address and beginning of

Wirite Enable pulse.

Required delay between beginning

of valid Data input and end of Write

Enable pulse.

Delay between beginning of Write

Enable pulse and when Data Out-

put goes high (blanks).

Required delay between end of

Write Enable pulse and end of Chip

Enable.

Required delay between end of

Write Enable pulse and end of valid

Address.

TwRr Delay between end of Write Enable
pulse and when Data Output be-
comes valid. (Assuming address
still valid.)

Twa Delay between beginning of Write
Enable pulse and when data output
reflects complement of data input.

Twsp

Two

TwhHe

TwHA
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Bipolar Memory Products

DESCRIPTION

The organization of this device allows
byte storage of data, including parity.
Where parity is not monitored, the ninth
bit can be used as a tag or status
indicator for each word stored. Ideal for
scratch pad, push down stacks, buffer
memories, and other internal memory
applications in which cost and perfor-
mance requirements dictate a wide data
path in favor of word depth.

The 82519 features Open collector out-
puts, chip enable input, and a very low
current PNP input structure to enhance
memory expansion.

During Write operation, the 82S19 out-
put goes to a ""1"".

Ordering information can be found on
the following page.

BLOCK DIAGRAM

82519

576-Bit TIL Bipolar RAM

Product Specification

FEATURES
e Address access time: 35ns max

® Write cycle time: 45ns max

o Power dissipation: 1.3mW/bit typ
e Input loading: -100uA max

e On-chip address decoding

e Schottky clamped

e Fully TTL compatible

e One chip enable input

e Output is blanked during write

e Outputs: Open collector

APPLICATIONS
o Buffer memory

e Control register
o FIFO memory

e Push down stack
e Scratch pad

PIN CONFIGURATION

T |— O
| E 9
Ago— | £ o
Avo ADDRESS 1:16 | 16 36 a %
H x
A20—=| "gyrrer :> OECODER| | MATRIX —~ 5 ~ 04
Ayo— 2 |—os
| 3 }—o
| —07
| —0g
) ﬁ
WW—————— 36
™ [ - D SENSE
As 1 9: F AMPL
Yo ]
ho—m—————— - 9
ho——mm————»] —1 o
I30————————1 INPUT CONTROL 3
1§ 06— »{ BUFFER WRITE AMPL LOGIC [+ OWE
ls O ————)
" 1
Iy O
g 00— %
BD00871S

N PACKAGE
As[i] 78] Vee
AT ) a2
As[5] 6] A1
o [2] 2] 40
n[5] [22] 09
i2 [€] 23] 01
w[@] o [ZO2
a 2] 1] 03
s [5] [20) 04
s [i0] 9] 05
17 [T} 18] 0g
1 [12] 7] o7
we3 [76] 08
ano (] ) ce
TOP VIEW
CDO1101S
A PACKAGE
INDEX
CORNER B T 2
5 ° b 25
PLCC
" b 19
12 18
TOP VIEW
cooozsps
Pin  Function Pin  Function
1 Az 15 CE
2 A 16 O
3 As 17 0
4 18 O
5 1 19 O
6 I, 20 O,
7 1 21 0,
8 I 22 0,
9 I 23 0,
10 I 24 Op
1o, 25 A
12 ) 26 A
13 27 A
14 GND 28 Vo
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Signetics Bipolar Memory Products

Product Specification

576-Bit TIL Bipolar RAM (64 X 9) 82519
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
600mil wide 28-pin N82519 N
Plastic Leaded Chip Carrier
450mil sq 28-pin NB2S19 A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Ve
Vin Input voltage +5.5 Vdc
VoH Output voltage
High +55 Ve
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp<+75°C, 4.75V < Vg <5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
input voltage
Vie Low Ve =4.75V 0.8 v
ViH High Ve = 5.25V 2.0
Vic Clamp? Ve = 4.75V, Iy =-12mA -15
Output voltage
Vou Low? Vee = 4.75V, 0.5 v
loL = 8.0mA
Input current
he Low Vin = 0.45V -100 uA
I High ViN=5.5V 26
Output current
loLk Leakage* Vee = 5.25V, Vour = 5.5V 40 A
Supply current®®
Icc Vee = 5.25V 190 mA
Capacitance Ve = 5.0V
Cin Input Vin = 2.0V 5 pF
Cout Output Vout = 2.0V 8
Refer to notes on next pages.
TRUTH TABLE
MODE CE WE In On
Read 0 1 X Stored Data
Write "'0" 0 0 0 1
Write "'1" 0 0 1 1
Disabled 1 X X 1

X =Don't care
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Product Specification

576-Bit TIL Bipolar RAM (64 X 9)

82519

AC ELECTRICAL CHARACTERISTICS R; =2709, Ry = 60082, C_ = 30pF, 0°C < Tp < +75°C, 4.75V <V < 5.25V

LIMITS
PARAMETER TO FROM UNIT
- Min Typ Max
Access time
Taa Address 35 ns
Tce Chip enable 25
Tco Disable time Output Chip enable 25
Twp Valid time Output Write enable 25 ns
Twr Write recovery time Output Write enable 25
Set-up and hold time
Twsa Set-up time X 5
Twha Hold time Write enable Address 5
Twsp Set-up time . . 30
TwHD Hold time Write enable Data in 5 ns
Twsc Set-up time ) 5
Twre Hold time Write enable CE 5
Pulse width® ns
Twe Write enable 35
NOTES:

. Test each input one at a time.

Measured with Vi applied to CE.

Nooswn =

TEST LOAD CIRCUIT

. All voltage values are with respect to network ground terminal.

. Measured with a logic low stored and V. applied to CE4, CE, and CEj.

Icc is measured with the write enable and chip enable inputs grounded, all other inputs at 4.5V and the outputs open.
Minimum required to guarantee a Write into the slowest bit.
. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warm-up.

VOLTAGE WAVEFORM

All resistors values are typical and in ohms.

Vee
‘;L Ry
PULSE 0,
GENERATOR [ o wE T
1 o
L R3] | (CAPACITANCE INCLUDING
= N SCOPE AND JIG)
PULSE =+
GENERATOR [ O\ & oo =
1 T

Loading Condition

TC00721S
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ALL INPUT PULSES
+30V-———

90%
ov 10%
_'I |~— Sns ——I !‘— Sns
+3.0v

ov———
—| |=—5ns

WF04280S

Input Pulses
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Product Specification

576-Bit TIL Bipolar RAM (64 X 9)

82519

TIMING DIAGRAMS

READ CYCLE
+3.0V
ADDRESS )(uv
ov
0" STORED
= Vee
On i “1” STORED
Vo
 — TM
'WF04530S
+3.0V
CHIP ENABLE 1.5V 1.5V
ov
Tce —Tco —
e Z_ Vee
On 3knsv 1.5V
/ VoL
WFo4s408
Chip Enable/Disable Times
WRITE CYCLE
+3.0V
ADDRESS )( 1.5V 1.5V
ov
TWHAI=—

——— 4+ 3.0V

= r-

- wgr . 1.5V

—_——— ov
—| Twhp I—

TWR |-—

Chip Enable/Disable Times

————————— +3.0v
‘CHIP ENABLE 1.5V
ov
<— Twsa Twp Twhc a0V
+ 3.
WRITE ENABLE )\‘ 5V ]l 15V
ov
~Twp |
7 < Vee
o i X
————————— VoL

WF045508
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MEMORY TIMING DEFINITIONS

Tce

Teo

Taa

Twsc

TwHD

Twe
Twsa

TwsD

Two

TwHe

TwHA

Twr

Delay between beginning of Chip
Enable low (with Address valid) and
when Data Output becomes valid.
Delay between when Chip Enable
becomes high and Data Output is in
off state.

Delay between beginning of valid
Address (with Chip Enable low) and
when Data Output becomes valid.
Required delay between beginning
of valid Chip Enable and beginning
of Write Enable pulse.

Required delay between end of
Write Enable pulse and end of valid
Input Data.

Width of Write Enable pulse.
Required delay between beginning
of valid Address and beginning of
Write Enable pulse.

Required delay between beginning
of valid Data Input and end of Write
Enable pulse.

Delay between beginning of Write
Enable pulse and when Data Out-
put goes high (blanks).

Required delay between end of
Write Enable pulse and end of Chip
Enable.

Required delay between end of
Write Enable pulse and end of valid
Address.

Delay between end of Write Enable
pulse and when Data Output be-
comes valid. (Assuming address
still valid.)
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Bipolar Memory Products

DESCRIPTION

The organization of the 82S212 and
82S212A allows byte wide storage of
data, including parity. Where parity is not
required, the ninth bit can be used as a
tag for each word stored. The 82S212
and 82S212A are ideal for scratch pad,
push down stacks, buffer memories, and
other internal memory applications in
which space and performance require-
ments dictate a wide data path in favor
of word depth.

Data inputs and outputs are common
(common 1/0) with separate output dis-
able (OD) line that allows ease of Read/
Write operations using a common bus.

Ordering information can be found on
the following page.

The 825212 and 82S212A devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

FEATURES

o Address access time:
- N82S212: 45ns max
- N82S212A: 35ns max

e Power dissipation: 0.3mW/bit typ
e Schottky clamped TTL

BLOCK DIAGRAM

825212
825212A
2304-Bit TIL

Product Specification

e One chip enable input

e Common /0
- Inputs: PNP Buffered
- Outputs: Three-state

APPLICATIONS
e Cache memory
o Buffer storage
e Writable control store

TYPICAL 1/0 STRUCTURE

Bipolar RAM

PIN CONFIGURATION

+V +V

DISABLE

'

70

On

TCo0700S

N PACKAGE
0g (1] [22] Vee
o 7] ) A7
03] ) Ae
o5 4] 5] As
WE] e [
03¢} 7] A3
02 (7] [76] A2
0, [E] =] A
0o (2] (2] 40
oo [0 73] CE
ano [17] (2] We
TOP VIEW
CD01091S
A PACKAGE
INDEX
CORNER ' 2
5 o h 25
PLCC
1 }ns
12 18
TOP VIEW
'CDO028PS
Pin  Function Pin  Function
1 NC 15 NC
2 Dg 16 WE
3 17 CE
4 Dg 18 NC
5 Ds 19 Ao
6 D, 20 A
7 Dy 21 A
8 NC 22 NC
9 D, 23 A
10 D 24 A
1 25 Ag
12 NC 26 A
13 0D 27 A
14 GND 28 Voo

Ag —— — 72
Ay — l
A DEC 32
—
: 10F 32 MEMORY CELL MATRIX
Ay — o 32x 72=2304
Ay —|
Asg —|
Y
Ag ——=1 DEC
10F8
A7 ——= +*I 10F8(x9) ]
W, CE ﬂ ”
WE ——» ——— |
we oD READ/WRITE CIRCUITS
= CONTROL |——si
CE—= “Loaic
00— R
Dp Dy D D3 Dy D5 Dg D7 Dy
BD00820S
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Signetics Bipolar Memory Products

Product Specification

2304-Bit TTL Bipolar RAM (256 X 9)

825212, 82S212A

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
400 mil wide 22-pin

N82S212 N « N82S212A N

Plastic Leaded Chip Carrier
450 mil sq 28-pin

N82S212 A « N82S212A A

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Ve
ViN Input voltage +5.5 Vdc
Vo Off-state output voltage +5.5 Vdc
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Tj <+75°C, 4.75V < Ve <5.25V

X =Don't care

June 6, 1985
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LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ® Max
Input voltage?
ViL Low Voo = 4.75V 0.80 v
ViH High Ve = 5.25V 2.0
Vic Clamp* Voo = 4.75V, Iy =-12mA -15
Output voltage?
VOH High lon = -2mA 2.4 Y
VoL Low Voo = 4.75V, IoL = 8.0mA 0.5
Input current
n Low Vin = 0.45V -100 uA
iH High Vin = 5.5V 25
Output current o
loz Hi-Z State CE = High, or OD = High, Vour = 5.5V 40 WA
CE = High or OD = High, Voyt = 0.5V -100
los Short circuit*5 CE = 0D = Low, Voyt =0V -15 -70 mA
Supply current mA
lcc Vce =5.25V 135 185
Capacitance Vee = 5.0V
CiNn Input ViN = 2.0V 5 pF
Cout Output Vourt = 2.0V 8
TRUTH TABLE
J— — Dn
MODE WE CE oD IN/OUT
Disable output X X 1 High Z
Disable R/W X 1 X High Z
Write 0 0 1 Data in
Read 1 0 0 Data out




Signetics Bipolar Memory Products

Product Specification

2304-Bit TIL Bipolar RAM (256 X 9)

825212, 825212A

AC ELECTRICAL CHARACTERISTICS R, =270%, R, =6008, C_=30pF, 0°C <Tp <+75°C, 4.75V < V¢ < 5.26V

N82S212 N82S212A
PARAMETER' TO FROM UNIT

Min | Typ® | Max | Min | Typ® | Max
Access time ns
TaA Address Output Address 45 35
Enable time
Toe Output Output oD 5 25 25 ns
Tce Output Output Chip enable 25 25
Disable time®
Too Output Output oD 25 25 ns
Tco Output Output Chip enable 25 25
Pulse width ns
Twp Write 25 25
Set-up and hold time
Tswc Set-up time Write Chip enable 5 5
TwHD Hold time Chip enable Write 5 5
Twsp Set-up time Write Data 25 25
TwHD Hold time Data Write 5 5 ns
Twsa Set-up time Write Address 5 5
TWHA Hold time Address Write 5 5
Tso Set-up time (from disabled state) Chip enable oD 5 5
Tho Hold time oD Chip enable 5 5

NOTES:

. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warmup.
. All voltages are with respect to network ground terminal.
. All typical values are at Vg =5V, Ty =25°C.

. Duration of lps test should not exceed one second.

1
2
3
4. Measured on one pin at a time.
5,
6

. Measured at a delta of 0.5V from Logic Level with Ry =75082, Ry =75082 and C_ = 5pF.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

Ali resistors values are typical and in ohms.

Loading Condition

Vee
Ao Veoe
5.0V
Ry
PULSE o oUT Dy
GENERATOR o WE
CL
-i— ° Rz (CAPACITANCE INCLUDING
= D SCOPE AND JIG)
PULSE
GENERATOR [0« 5% ano =
i I

TC00711S

ALL INPUT PULSES

| |=5ns —| |=—5ns

WF04280S

input Puises
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Product Specification

2304-Bit TTL Bipolar RAM (256 X 9)

825212, 82S212A

TIMING DIAGRAMS

ENABLE/DISABLE
oD 1.5V
Toe —
CE 1.5V
~—Tce 1" LEVEL v
on ____“'z_( VALID DATA OUT H"_'Z b
0" LEVEL 5 VoL
WF044718
NOTE:
Assumes Taa from address to valid data W = High
READ MODE
+30v
X
ov
~—— Taa _.___.l
VoH
Doyt X
Vou
'WF04480S
WRITE MODE
r \ +3.0V
oD 1.5V 1.5V
—1 A
S—— THo
— |—Tso +3.0V
CE \ 15V 1.5V
ov
Twse Twie —f=—n
+30V
AN X1,5v *1.5V
T o] 0.5V ov
TWSA o Lgvel WHA—] Vosv o
o HI-Z o — Hi-Z + 3.0V
N 10 g, VALID DATAIN 2}.—'—
{ T ov
}‘— Twsp —>f{«———TwHp
- +3.0V
w 15V 1.5V
ov
—w —
'WF04490S
CAUTION:
Data Bus conflict can occur with CE = 0, apply data source after Top(max.) and remove data
source before Tpg(min.).
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Bipolar Memory Products

DESCRIPTION

The 8X350 bipolar RAM is designed
principally as a working storage element
in an 8X305 based system. Internal
circuitry is provided for direct use in
8X305 applications. When used with the
8X305, the RAM address and data bus-
es are tied together and connected to
the IV bus of the system.

The data inputs and outputs share a
common 1I/0 bus with three-state out-
puts.

Ordering information can be found on
the following page.

The 8X350 devices are also processed
to military requirements for operation
over the military temperature range. For
specifications and ordering information
consult the Signetics Military Data Book.

FEATURES

e On-chip address latches

e Schottky clamped

e One master enable input

o Directly interfaces with the 8X305
bipolar microprocessor with no
external logic

BLOCK DIAGRAM

8X350

2K-Bit TTIL Bipolar RAM

Product Specification

e May be used on left or right
bank

e Common 1/0:
- Inputs: PNP buffered
- Outputs: Three-state

APPLICATIONS
e 8X300 or 8X305 working storage

TYPICAL I/0 STRUCTURE

+V +V

DISABLE

i}

]

TC007408

Ag O —-‘
A1 Row
. MEMORY CELL MATRIX
Azo—=f aooR. DECODE 32% 64 = 2048
Az o—f ?‘"JI;: 10F 32
A3o—1 (aTCH
Ag O— Y
Ag o—+f L _JcoLumn COLUMN SELECT
A7 DECODE
MCLK 0— :D_.T 10F8
SC o—
WA READ/WRITE CIRCUIT
WE o—1 >
0D
OUTPUT BUFFERS
wco D D

i

Dg DyD2 D3D4D5 Dg D7
BD00911S

PIN CONFIGURATION

N PACKAGE
o7 [ [72] Ve
05 (] ary
b5 [5] [20] Ag
D4 [4] [79] A5
03 (5] 2] Aq
0, [&] DIP 7] A3
o1 7] 6] A2
Do [&] [15] A
mE [2] 1] Ag
wc [i9] [13] MmcLK
GNp [T} 7] sc
TOP VIEW
CDO1181S
A PACKAGE
INDEX
CORNER 4 1 26
5 o b 25
PLCC
" p 19
—
12 18
TOP VIEW
CD0028PS
Pin  Function Pin  Function
1 NC 15 NC
2 Dy 16 SC
3 Ds 17 MCLK
4 Ds 18 NC
5 Dy 19 Ay
6 D3 20 A,
7 D; 21 A
8 NC 22 NC
9 Dy 23 Ag
10 D 24 A,
" HE 25 As
12 NC 26 As
13 WC 27 Ay
14 GND 28 Ve
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TTL Bipolar RAM (256 X 8) 8X350
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
400mil wide 22-pin NBX350 N
Plastic Leaded Chip Carrier
450mil sq 28-pin NBX350 A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Ve
VN Input voltage +5.5 Ve
Output voltage
VoH High +5.5 Ve
Vo Off-state +55
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp<+75°C, 4.75V < V¢ <5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voitage
Vi Low Vee =4.75V 0.8 v
Vin High Vce = 5.25V 2.0
Vic Clamp® Voo =4.75V, Iy =-12mA -1.2
Output volitage Voo = 4.75V
Vou Low* loL = 9.6mA 0.5 \
VoH High® loH = -2mA 2.4
input current
I Low VN = 0.45V -100 uA
(™ High Vin = 5.5V 25
Output current
loz Hi-Z State ME = High, Vouyr = 5.5V 40 A
ME = High, Vour = 0.5V -100
los Short circuit®® SC = WC, ME = Low,
Vourt = 0V, Stored High -15 -70 mA
Supply current’
Icc Ve = 5.25V 185 mA
Capacitance ME = High, Vgc =5.0V
Cin Input ViN=2.0V 5 pF
Cout Output Vout = 2.0V 8
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Product Specification

2K-Bit TTL Bipolar RAM (256 X 8) 8X350

TRUTH TABLE

. BUSSED
MODE ME SC wcC MCLK DATA/ADDRESS
LINES
Hold address
Disable data out 1 X X X High Z data out
Input new address 0 1 0 1 Address
High Z
Hold address
Disable data out 0 1 0 0 High Z data out
Hold address
Write data 0 0 1 1 Data in
Hold address
Disable data out 0 0 1 0 High Z data out
Hold address
Read data 0 0 0 X Data out
Undefined state'? 0 1 1 1 -
Hold address'2
Disable data out 0 1 1 0 High Z data out
NOTE:
X =Don't care

AC ELECTRICAL CHARACTERISTICS R, =470, Ry = 1k§2, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Enable time
TEq Output Data out SC- 35 ns
Te2 Output Data out ME- 35
Disable time'?
To1 Output Data out SC+ 35 ns
Tp2 Output Data out ME+ 35
Pulse width® ns
Tw Master ciock 40 N
Set-up and hold time
Tsa Set-up time MCLK- Address 30
THA Hold time Address MCLK- 5
Tsp Set-up time MCLK- Data in 35
THp Hold time Data in MCLK- 5
Ts3 Set-up time MCLK- ME- 40
THs Hold time ME+ MCLK- 5 ns
Ts1 Set-up time MCLK~ ME- 30
Th2 Hold time ME- MCLK- 5
Ts2 Set-up time ME- SC-, WC- (4]
TH1 Hold time SC- MCLK- 5
Tha Hold time wC- MCLK- 5
NOTES:

PN A ON =

. All voltage values are with respect to network ground terminal.

. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warm-up.
. Test each pin one at a time.

. Measured with a logic Low stored. Output sink current is supplied through a resistor to Vgg.

. Measured with a logic High stored.

. Duration of the short circuit should not exceed 1 second.

lcc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V and the output open.
Minimum required to guarantee a Write into the slowest bit.

Applied to the 8X300 based system with the data and address pins tied to the IV Bus.

SC+ ME =1 to avoid bus conflict.

WC + ME =1 to avoid bus conflict.

The SC and WC outputs from the 8X300 are never at 1 simultaneously.

. Measured at at delta of 0.5V from the logic level with Ry = 75082, R, = 5002, and C| = 5pF.
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Product Specification

2K-Bit TTL Bipolar RAM (256 X 8)

8X350

TIMING DIAGRAMS

+3.0v

MCLK / 15V Y- ov
51
+30V
Me10. 12 ‘ 1.5V

fe— Tsa — THA o L30v
v BUS 1.5vK aporess vauo X1 sv//777///// 1 sv DATROUT 3 Hz ov-
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MEMORY TIMING DEFINITIONS

Ts1 Required delay between beginning
of Master Enable low and falling
edge of Master Clock.

Tsa Required delay between beginning
of valid address and falling edge of
Master Clock.

THA Required delay between falling
edge of Master Clock and end of
valid Address.

Th1 Required delay between falling
edge of Master Clock and when
Select Command becomes Low.

TEq Delay between beginning of Select
Command low and beginning of
valid data output on the IV Bus.

To1 Delay between when Select Com-
mand becomes high and end of
valid data output on the IV Bus.

Th2 Required delay between falling
edge of Master Clock and when
Master Enable becomes Low.

Te2 Delay between when Master En-
able becomes low and beginning of
valid data output on the IV Bus.

To2 Delay between when Master En-
able becomes high and end of valid
data output on the IV Bus.

Ts2 Required delay between when Se-
lect Command or Write Command
becomes Low and when Master
Enable becomes Low.

Tw Minimum width of the Master Clock
pulse.
Ts3 Required delay between when

Master Enable becomes Low and
faiiing edge of Master Ciock.
TH3 Required delay between falling
edge of Master Clock and when
Master Enable becomes High.
Tso Required delay between beginning
of valid data input on the IV Bus
and falling edge of Master Clock.
THp Required delay between falling
edge of Master Clock and end of
valid data input on the IV Bus.
THa Required delay between falling
edge of Master Clock and when
Write Command becomes Low.
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Signelics

Bipolar Memory Products

GENERIC | PROGRAMMING

The Signetics family of Advanced Junc-
tion Isolated Schottky PROMs are high
performance bipolar devices which use
a nickel/chromium (NiCr) alloy fuse to
provide the many benefits of field pro-
gramming. Programming is accom-
plished by application of voltages above
those used for normal operatiun, there-
fore, no special pins are required for
programming (except the 828115 which
has two fusing pins: FE1 and FE2). The
programming voltages and timing re-
quirements make unintentional program-
ming virtually impossible. Arrays of de-
vices may be programmed in the user's
circuit, if desirable, as long as proper
application of programming voltages is
provided.

GENERIC | PROCEDURE

The Generic | family of Schottky PROMs
uses no special pins for programming.
The address pins remain TTL compati-
ble during the programming procedure
and are used to select the unique word
to be programmed. The outputs are
used to supply fusing current during the
programming mode as well as selection
of the bit to be programmed. Program-
ming is performed one bit at a time. The
programming mode is evoked by raising
the V¢ pin to 8.75 £ .25V. This voltage is
referred to as Vccp. After the proper
delay the output corresponding to the bit
selected is raised to 17.5+.5V. This
voltage is known as Vgps and must be
supplied by a voltage source with a low
impedance and very fast transient re-
sponse. Reliable programming depends
on the Vgpr power supply and circuitry.
lopf is the current which will be drawn by
the part during the programming se-
quence. Again, after the proper delay the
chip enable CE is pulsed to a TTL "0"
level for 10 to 25 us. It is during this time
that the actual fusing of the NiCr link
occurs. The actual time for fusing of a
Signetics NiCr fuse link has been deter-
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Generic
Programming
Procedures

mined to be between .6 to 1.2us. The
shorter the fusing puise (CE), within the
recommended limits, the sooner the to-
tal programming sequence is completed.
Note that unprogrammed Generic |
(Junction Isolated) parts are supplied
with all bits at a logic "'0"" level. Only the
bits intended to be '‘ones' will be pro-
grammed. Verification of programming
can be performed after each bit or after
the entire device has been programmed.

A fuse which does not blow during the
first programming cycle should be con-
sidered a defective device and should
be discarded.

GENERIC Il PROGRAMMING

The Signetics family of Oxide Isolated
Schottky PROMs are high performance
bipolar devices which use a vertical
diode fuse to provide the benefits of field
programming. Programming is accom-
plished by application of voltages above
those used for normal operation, there-
fore, no special pins are required for
programming. The programming volt-
ages and timing requiremenis make un-
intentional programming virtually impos-
sible.

GENERIC 1| PROCEDURE

As with the Generic | devices, the ad-
dresses remain TTL compatible during
the programming procedure and are
used to select the unique word to be
programmed. The outputs are used to
supply fusing current during the pro-
gramming mode as well as selection of
the bit to be programmed. Programming
is performed one bit at a time. The
programming mode is evoked by raising
the V¢ pin to 8.75 + .25V. This voltage is
referred to as Vccp. After the proper
delay the output corresponding to the bit
selected is raised to 20.0 *.5V. This
voltage is known as Vop and must be
supplied by a voltage source with a low
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impedance and very fast transient re-
sponse. Reliable programming depends
on the Voot power supply and circuitry.
lopt is the current which will be drawn by
the part during the programming se-
quence. Again, after the proper delay the
chip enable CE is pulsed to a TTL "0"
level for 1us. The properly blown fuse
will verify the TTL 0" level. Note that
unprogrammed Generic Il (Oxide Isolat-
ed) parts are supplied with all bits at a
logic "'1"" level. Only the bits intended to
be ''zeros'' will be programmed.

PROGRAMMING INFORMATION
Complete programming system specifi-
cations for both Generic | and Generic |l
products are available upon request
from Bipolar Memory Marketing.

Signetics encourages the purchase of
programming equipment from a manu-
facturer who has a full line of program-
ming products to offer. Signetics also
encourages the manufacturers of PROM
programming equipment to submit their
equipment for verification of electrical
parameiers and programming proce-
dures. Information on manufacturers of-
fering equipment certified by Signetics is
available on request from Bipolar Memo-
ry Marketing.

SIGNETICS DISCOURAGES THE
CONSTRUCTION AND USE OF
""HOMEMADE" PROGRAMMING
EQUIPMENT.

In order to consistently achieve excel-
lent programming yields, periodic cali-
bration of the programming equipment is
required. Consult the equipment manu-
facturer for the recommended calibra-
tion interval. Records of programming
yield, by device type, should be kept and
any downward trend or sudden change
should be considered as an indication of
a need to recalibrate the programming
equipment.
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Bipolar Memory Products

DESCRIPTION

The 82523 and 825123 are field pro-
grammable, which means that custom
patterns are immediately available by
following the Signetics Generic | fusing
procedure. The 82523 and 825123 de-
vices are supplied with all outputs at
logical Low. Outputs are programmed to
a logic High level at any specified ad-
dress by fusing a Ni-Cr link matrix.

These devices include on-chip decoding
and 1 chip enable input for memory
expansion. They feature either Open
collector or Three-state outputs for opti-
mization of word expansion in bused
organizations.

Ordering information can be found on
the following pages.

The 82523 and 8252123 devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

82523
825123

256-Bit TIL Bipolar PROM

Product Specification

FEATURES
e Address access time: 50ns max
® Power dissipation: 1.3mW/bit typ
® Input loading: —-100uA max
® On-chip address decoding
® One chip enable input
e Output options:
- N82S23: Open collector
- N82S123: Three-state

® No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

APPLICATIONS

® Prototyping/volume production
e Sequential controllers

e Format conversion

e Hardwired algorithms

® Random logic

e Code conversion

PIN CONFIGURATION
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Signetics Bipolar Memory Products Product Specification

256-Bit TTL Bipolar PROM (32 X 8) 82523, 825123

ORDERING CODE

DESCRIPTION ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

N82S23 N « N82S123 N

Plastic Small Outline

300mil wide 16-pin N82S23 D « N82S123 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vee Supply voltage +7 Vde
ViN Input voltage +5.5 Vdc

Output voltage
VoH High (82S23) +5.5 Vdc
Vo Off-state (825123)

Temperature range
Ta Operating 0to +75 °C
Ta Operating 0to +75 c
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <T,<+75°C, 4.75V <Vgg <5.25V

LIMITS
PARAMETER TEST CONDITIONS™? UNIT
Min Typ® Max

Input voltage
ViL Low Vee =4.75V 0.8 v
ViH High Vce = 5.25V 2.0
Vic Clamp Iin=-12mA -1.2
Output voltage CE = Low
VoL Low louT = 16mMA 0.45 v
VoH High loyt =-2mA 2.4
Input current
IiL Low Vin = 0.45V -100 MA
i High ViN=5.5V 50
Output current _
loLk Leakage (82S23) CE = High, Voyrt = 5.5V 40 MA
loz Hi-Z State (82S123) CE = High, Vout =5.5V 40

CE = High, Vout = 0.5V -40
los Short circuit (828123)3 CE = Low, Vout =0V, High stored -15 -90 mA
Supply current
Icc Vce = 5.25V 96 mA
Capacitance CE = High, Vg = 5.0V
CiNn Input Vin=2.0V 5 pF
Cout Output Vourt = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

256-Bit TIL Bipolar PROM (32 X 8)

82823, 825123

AC ELECTRICAL CHARACTERISTICS R;=470Q, R, = 1kS2, C_ = 30pF, 0°C < Ta < +75°C, 4.75V < Vg < 5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time*
Taa Output Address 45 50 ns
Tce Output Chip enable 35
Disable time®
Teo Output Chip enable 35 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground terminal.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Vcc =5V, Ta = 25°C.
6. Measured at a deita of 0.5V from Logic Level with Ry =750, R, = 75092 and C_ = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
T +3.0V
ADDRESS )Kusv
0—Aq ov
o—{a, og}—o Vee
O—1A, =
014, Ry
A1 pur
04-0g Hi-Z
T CL (NCLUDES SCOPE AND 828123
21 JIG CAPACITANCE) e — VoL
O—{CE o4ypM— L+ +r 0l ea———————— e —
= T 04-0g stt.sv ja.sv
GND 82523 “=VoL
_L WF04462S
= TC00681S
All inputs: t, =t = 5ns (10% to 90%)
All AC parameters are measured at 1.5V unless otherwise specified.
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DESCRIPTION

The 82S23A and 82S123A are field
programmable, which means that cus-
tom patterns are immediately available
by following the Signetics Generic | fus-
ing procedure. The 82S23A and
82S123A devices are supplied with all
outputs at logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

These devices include on-chip decoding
and 1 chip enable input for memory
expansion. They feature either Open
collector or Three-state outputs for opti-
mization of word expansion in bused
organizations.

Ordering information can be found on
the following page.

The 82S23A and 82S123A devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

LOGIC DIAGRAM

82523A
825123A

256-Bit TIL Bipolar PROM

Product Specification

FEATURES
e Address access time: 25ns max

e Power dissipation: 1.3mW/bit typ
e Input loading: ~100uA max

e On-chip address decoding

e One chip enable input

e Output options:
- N82S23A: Open collector
- N82S123A: Three-state

o No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

APPLICATIONS

e Prototyping/volume production
e Sequential controllers

e Format conversion

o Hardwired algorithms

e Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE

0y [1] 6] vee
0, 7] [15] CE
03 =] [13] Ay
0, [] DIP  Ii5jag
os[5] gg_?_ [12] A,
05 [€] [11] A1
o7 2] [10] Ao

GND [3] [5] 0

TOP VIEW

CcDo10428

Moo BE
ADDRESS ! 1:32 |
LNes ! DECODER } 32 x 8 MATRIX
|
AgO—L—s
EO"““’D—“ 8 OUTPUT DRIVERS

IERERRE
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LD00840S
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Signetics Bipolar Memory Products

Product Specification

256-Bit TTL Bipolar PROM (32 X 8)

82S523A, 825123A

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

N82S23A N « N82S123A N

Plastic Small Outline
300mil wide 16-pin

N82S23A D « N82S123A D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vce Supply voltage +7 Vde
Vin Input voltage +55

Output voltage
VoH High (82S23A) +55 Vic
Vo Off-state (82S123A) +55

Temperature range
Ta Operating 0 to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C <Tp < +75°C, 4.75V < Voo < 5.25V

LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ® Max

input voltage
V|L Low 0.8 v
V|H High 2.0
Vic Clamp IIN=-12mA -1.2
Output voltage CE = Low
VoL Low lout = 16mA 0.45 v
VoH High lout =-2mA 2.4
Input current
I Low Vin = 0.45V -100 uA
IH High ViN = 5.5V 50
Output current .
loLk Leakage (82S23A) CE = High, Vour =5.5V 40 uA
loz Hi-Z State (825123A) CE = High, Vour = 5.5V 40

_ CE = High, Voyr = 0.5V -40
los Short circuit (82S123A)3 E = Low, Vour = 0V, High stored -15 -90 mA
Supply current
Icc Veo = 5.25V 96 mA
Capacitance CE = High, Vg = 5.0V
CiN Input ViN=2.0V 5 pF
Cout Output Vout = 2.0V 8
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Product Specification

256-Bit TIL Bipolar PROM (32 X 8)

82523A, 825123A

AC ELECTRICAL CHARACTERISTICS R; =470, Ry = 1k§2, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < V¢ < 5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time
Tan? Output Address 20 25 ns
Tce Output Chip enable 18
Disable time®
Teo Output Chip disable 18 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of {usec.
5. Typical values are at Vg =5V, Ty =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry =750, Ry =750 and Ci = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
T +30v
ADDRESS )F 15V
Ao v ov
o—{a, 0y f—©0 cc
o—{a, —
o—Jag Ry 3 1.5v
o—{a,
4 put Tce —|
CL (INCLUDES SCOPE AND 04-0g | HiZ
Rz JIG CAPACITANCE) 8251234
o—{CE oy}—o ——Tar—1
W L
== 0,-0g {1.“ ,tnsv
GND 82523 “=VoL
J_ WF04451S
= TC00691S
Al inputs: t = t;=5ns (10% to 90%)
All AC parameters are measured at 1.5V unless otherwise specified.
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DESCRIPTION

The 828126 and 82S129 are field pro-
grammable, which means that custom
patterns are immediately available by
following the Signetics Generic | fusing
procedure. The 82S126 and 82S129
devices are supplied with all outputs at
logical Low. Outputs are programmed to
a logic High level at any specified ad-
dress by fusing the Ni-Cr link matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of
memory expansion. They feature either
Open collector or Three-state outputs
for optimization of word expansion in
bused organizations.

Ordering information can be found on
the following page.

The 825126 and 82S129 devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825126
825129

1K-Bit TTL Bipolar PROM

Product Specification

FEATURES
® Address access time: 50ns max

e Power dissipation: 0.5mW/bit typ
© Input loading: ~100uA max

e On-chip address decoding

e Two chip enable inputs

e Output options:
- N82S126: Open collector
- N825129: Three-state

® No separate fusing pins

e Unprogrammed outputs are Low
level

® Fully TTL compatible

APPLICATIONS
® Prototyping/volume production

e Sequential controllers
e Microprogramming

e Hardwired algorithms
e Control store

e Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE
g [0 6] vee
As =] 5] A7
L B
sl ano [T
s 5] soL [Zo,
A €] mp
Ay O] [16] 0y
aND [E] BN
TOP VIEW
coororts

A3
ADDRESS
LINES

O
1
! 1:32
: DECODER
Ay o—L— &

32 x 32 MATRIX

ApoO——oooo——
Ay 0 1:8

18 1:8 1:8
MUX

[ [ ]

4 OUTPUT DRIVERS

oo

04 02 03 04
BDO0850S
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Signetics Bipolar Memory Products

Product Specification

1K-Bit TIL Bipolar PROM (256 X 4)

825126, 825129

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

N82S126 N « N82S129 N

Plastic Small Outline
300mil wide 16-pin

N82S126 D « N82S129 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vce Supply voltage +7 Vdc
Vin Input voltage +55 Ve

Output voltage
VOH High (825126) +55 Vdc
Vo Off-state (82S129) +5.5

Temperature range
Ta Operating 0to +75 °C
TstG Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Ta<+75°C, 4.75V < V¢ <5.25V

LIMITS
PARAMETER TEST CONDITIONS'2 UNIT
Min TypS Max

Input voltage
ViL Low 0.8 v
ViH High 2.0
Vic Clamp Iin=-12mA -1.2
Output voltage CEq2=Low
VoL Low loyt = 16mA 0.45 "
VoH High (825129) louT = -2.0mA 2.4
Input current
e Low ViN = 0.45V -100 A
lin High ViNn=5.5V 40
Output current
loLk Leakage (82S126) CE; or CE = High, Vour = 5.5V 40 A
loz Hi-Z State (82S129) CE; or CE = High, Vour = 5.5V 40

CE; or CEp = High, Vout = 0.5V -40
los Short circuit (825129)° CE;2 = Low, Voyr =0V, Stored High -15 -70 mA
Supply current mA
Icc Vcc = 5.25V 120
Capacitance CE; or CEj = High, Vcc = 5.0V
Cin Input ViN = 2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products Product Specification

1K-Bit TTL Bipolar PROM (256 X 4) 825126, 825129

AC ELECTRICAL CHARACTERISTICS R; =470, Ry =1k, C_=30pF, 0°C <Tp <+75°C, 4.75V < Vgc < 5.25V

PARAMETER TO FROM MIN TYP® MAX UNIT
Access time*
Taa Output Address 40 50 ns
Tce Output Chip enable 25
Disable time® ns
Tco Output Chip disable 25
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Vcg =5V, Ta=25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 75082, R, = 75082 and C, = 5pF
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
T +3.0V
ADDRESS ><1.5V
O—=Ap ov
o—{a, Vee
Oo—{a, CE 1.5V
O—a; oy —o Ry -
At pur 22 . --
O—as O3—o 04 -~ 04 \Q.sv
(825126) f—— -
o—{ag 04}—0 T Ct UNCLUDES SCOPE AND w8120 Taa
o JIG CAPACITANCE)
A7 I ! 04~ 04 Hi-Z
o .A: = = (828129)
CE Gno
- TCO0661S
All inputs: t, =ty = 5ns(10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 82S126A and 82S129A are field
programmable, which means that cus-
tom patterns are immediately available
by following the Signetics Generic | fus-
ing procedure. The 82S126A and
82S129A devices are supplied with all
outputs at logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of
memory expansion. They feature either
Open collector or Three-state outputs
for optimization of word expansion in
bused organizations.

Ordering information can be found on
the following page.

The 82S126A and 82S129A devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825126A
825129A

1K-Bit TTL Bipolar PROM

Product Specification

FEATURES

® Address access time:
- N82S126A: 30ns max
- N82S129A: 27ns max

e Power dissipation: 0.5mW/bit typ
® Input loading: ~1004A max

® On-chip address decoding

e Two Chip Enable Inputs

e Output options:
- 825126A: Open collector
- 825129A: Three-state

o No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

APPLICATIONS
® Prototyping/volume production

e Sequential controllers
© Microprogramming

e Hardwired algorithms
e Control store

e Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE

A O] 16} Vee
as 2] 5] A7
aq 3] oip 2] €,
alE] anp [ EE
& E] soL [Fo,
A [€] [11] 0,
A, O] [10] 04
GNo B [9] 04
TOP VIEW
CD01071S

A3
ADDRESS
LINES

(O —
I
! 1:32
: DECODER
A7 o—Ll—ul

32 x 32 MATRIX

4 OUTPUT DRIVERS

R

0y 0, 03 04
BD00850S
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Signetics Bipolar Memory Products

Product Specification

1K-Bit TTL Bipolar PROM (256 X 4)

825126A, 825129A

ORDERING CODE

DESCRIPTION ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

Plastic Small Outline
300mil wide 16-pin

N82S126A N « N82S129A N

N82S126A D « N82S129A D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vee Supply voltage +7 Vde
VIN Input voltage +5.5 Vde

Output voltage
VoH High (825126) +55 Vde
Vo Off-state (825129) +5.5

Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Tp< +75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ® Max

Input voitage
Vi Low Vgg = 4.75V 0.8 v
Vi4 High Vce = 5.25V 20
Vic Clamp Ve =4.75V, ||y =-12mA -1.2
Output volitage CEq2=Low
VoL Low lout = 16mA 0.45 \
VoH High (82S129A) louT = —2.0mA 24
Input current
e Low Viy = 0.45V -100 HA
™ High Vin=5.5V 40
Output current
lotk Leakage (82S126A) CE¢ or CE; = High, Voyr = 5.5V 40 pA
loz Hi-Z State (82S5129A) CE; or CEj, = High, Voyt = 5.5V 40

CE; or CE; = High, Voyt = 0.5V -40
los Short circuit (825129A)° CEy2 = Low, Voyr =0V, Stored High -15 -70 mA
Supply current® A
lcc Ve = 5.25V 120
Capacitance CE, or CE, = High, Voo = 5.0V
Cin Input ViN=2.0V 5 pF
Court Output Vout = 2.0V 8
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1K-Bit TTL Bipolar PROM (256 X 4) 825126A, 825129A

AC ELECTRICAL CHARACTERISTICS R; =470, Ry =1k, C_ = 30pF, 0°C<Tp< + 75°C, 4.75V < Vo <5.25V

N82S129A N82S5126A
PARAMETER TO FROM UNIT
Min Typ® | Max Min | Typ® | Max

Access time*

Taa Output Address 17 27 17 30 ns

Tce Output Chip enable 10 20 10 20

Disable time®

Teco Output Chip enable 6 15 6 15 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4, Tested at an address cycle time of 1usec.
5. Typical values are at Vgc = 5V, Tp = 25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 75082, R = 750Q and C = 5pF
TEST LOAD CIRCUIT VOLTAGE WAVEFORM

Vee
T +3.0V
ADDRESS ><1.sv

O—=Ag ov

o—={a, Vee

o—|a, 3 1.5V

O—A; 04}—o R

1 Tce —

o—fay . 0zf—o0 -

O—14s O3f—o0 0y - 04 1; 15V

O—14s O4—0 R T CL INCLUDES SCOPE aND 8251264 Tan—

o—]a,; ]: JIG CAPACITANCE) 04~ 04 Wiz

O ad L 1 8251294

CE G&Nnp
- TC00661S
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 82S130 and 82S131 are field pro-
grammable, which means that custom
patterns are immediately available by
following the Signetics Generic | fusing
procedure. The standard 82S130 and
82S131 are supplied with all outputs at
logical Low. Outputs are programmed to
a logic High level at any specified ad-
dress by fusing the Ni-Cr link matrix.

These devices include on-chip decoding
and 1 chip enable input for ease of
memory expansion. They feature either
Open collector or Three-state outputs
for optimization of word expansion in
bused organizations.

Ordering information can be found on
the folowing page.

The 825130 and 82S131 devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825130
825131

2K-Bit TTL Bipolar PROM

Product Specification

FEATURES
e Address access time: 50ns max

e Power dissipation: 0.3mW/bit typ
® Input loading: -100uA max

e On-chip address decoding

e One chip enable input

e Output options:
- N82S130: Open collector
- N82S131: Three-state

o No separate fusing-pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

APPLICATIONS

e Prototyping/volume production
e Sequential controllers

e Microprogramming

e Hardwired algorithms

e Control store

o Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE

Ag [1] [76] vec
a5 [2] 5] A7
A [12] As
e =
Ay [4] AND PRI CE
%G soL A
A ] 7] 0,
Az[7] [19] 05
Gnp [} BN

TOP VIEW

CDO1061S

Ag O

1:32
DECODER

|
AopRess |
LINES |

32x64

4 0UTPUT DRIVERS

R

04 02 O3 O4
BDO0B41S
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TIL Bipolar PROM (512 X 4)

825130, 825131

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mil wide 16-pin

N82S130 N « N82S131 N

Plastic Small Outline
300mil wide 16-pin

N82S130 D « N82S131 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vee Supply voltage +7 Vdc
VinN Input voltage +5.5 Vde

Output voltage
Vou High (82S5130) +5.5 Ve
Vo Off-state (83S5131) +5.5

Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Ta <+75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TEST CONDITIONS"2 UNIT
Min Typ® Max

Input voltage
ViL Low 0.8 v
ViH High 2.0
Vic Clamp Iin=-12mA -1.2
Output voltage CE = Low
VoL Low loyt = 16mA 0.45 v
VoH High (82S131) louT = -2mA 24
Input current
he Low ViN = 0.45V -100 MA
i High VN = 5.5V 40
Output current
loLk Leakage (825130) CE = High, Voyt = 5.5V, 40 HA
loz Hi-Z State (82S131) CE = High, Vour = 5.5V 40

CE = High, Voyrt = 0.5V -40
los Short circuit (825131)% CE = Low, Vour =0V, Stored High -15 -70 mA
Supply current mA
lcc Voo = 5.25V 140
Capacitance CE = High, Vg = 5.0V
Cin Input VN = 2.0V 5 pF
Cout Output Vout = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TTIL Bipolar PROM (512 X 4)

825130, 825131

AC ELECTRICAL CHARACTERISTICS R; =470, Ry = 1k§, C_ =30pF, 0°C < Tp < +75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time*
TaA Output Address 50 ns
Tce Output Chip enable 30
Disable time®
Tco Output Chip disable 30 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1 usec.
5. Typical values are at Vgg =5V, Tp =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 75082, Ry =750 and C_ = 5pF
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
T +3.0v
ADDRESS 6.5v
O—={Ag } ov
o—{a, Vee
- +3.0v
O—|A, CE 15V 1.5V
O—=43 0y—o Ry ov
oAy . 920 Tce Teo—~]
O—={ As o3}—o0 04 - 04 \st 1.5V
o— o4}—o0 (825130) L_yu_. Zv
As 4 R, T CL (INCLUDES SCOPE AND oL
o—{a; 2 JIG CAPACITANCE) iz VoH
04 -0 -
O—|ag (szsuﬂ v,
. - = oL
CE anp
_L ‘WF04390S
- TC00861S
All inputs t, =t =5ns (10% to 90%). All AC parameters are measured at 1.5V unless otherwise specified.
Read Cycle
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Bipolar Memory Products

DESCRIPTION

The 82S130A and 82S131A are field
programmable, which means that cus-
tom patterns are immediately available
by following the Signetics Generic | fus-
ing procedure. The standard 82S130A
and 82S131A are supplied with all out-
puts at logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

These devices include on-chip decoding
and 1 chip enable input for ease of
memory expansion. They feature either
Open collector or Three-state outputs
for optimization of word expansion in
bused organizations.

Ordering information can be found on
the following page.

The 82S130A and 82S131A devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

82S130A
82S131A

2K-Bit TIL Bipolar PROM

Product Specification

FEATURES
e Address access time:
- N82S130A: 33ns max
-~ N82S131A: 30ns max
e Power dissipation: 0.3mW/bit typ
¢ Input loading: -100uA max
® On-chip address decoding
® One chip enable input
e Output options:
- N82S130A: Open collector
- N82S131A: Three-state

e No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

APPLICATIONS
® Prototyping/volume production

e Sequential controllers
® Microprogramming

o Hardwired algorithms
e Control store

e Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE
Ag [1] 1] Vee
As E E A7
e [12] Ag
alE]l pp [@EITE
Ao [5] 2] 0,
A €] 7] 0,
A2z 0] 0
GND [ [5]0,
TOP VIEW

CDo1051S

ADDRESS
LINES

Ag O—L—

A 1
! 1:32
: DECODER

32x 64

1:16 1:16 1:16 1:16
X MUX

| ]

4 OUTPUT DRIVERS

oo

04 02 O3 04

BD00830S
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TIL Bipolar PROM (512 X 4)

825130A, 82S5131A

ORDERING CODE

DESCRIPTION

ORDER CODES

Plastic Dual Inline
300mil wide 16-pin

N82S130A N « N82S131A N

Plastic Small Outline
300 mil wide 16-pin

N82S130A D « N82S131A D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Voo Supply voltage +7 Vdc
Vin Input voltage +5.5 Vae

Output voltage
Vou High (82S130) +55 Ve
Vo Off-state (825131) +55

Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C <Tp < +75°C, 4.75V < Vg < 5.25V

LIMITS

PARAMETER TEST CONDITIONS" 2 UNIT
Min Typ® Max

Input voltage
Vi Low 0.8 v
Vi High 2.0
Vic Clamp Iin=-12mA -1.2
Output voltage CE = Low
VoL Low lout = 16mA 0.45 v
VoH High (82S5131) louT = -2mA 2.4
Input current
e Low Viy = 0.45V -100 LA
11} High Vin = 5.5V 40
Output current
loLk Leakage (82S130A) CE = High, Vour = 5.5V 40 WA
loz Hi-Z State (82S131A) CE = High, Vour = 5.5V 40

CE = High, Vourt = 0.5V -40
los Short circuit (825131A)° CE = Low, Vouyt =0V, Stored High -15 -70 mA
Supply current
lcc Ve = 5.25V 140 mA
Capacitance CE = High, Vcc=5.0V
Cin Input Vin= 2.0V 5 pF
Cout Output Vout = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TTIL Bipolar PROM (512 X 4)

825130A, 82S131A

AC ELECTRICAL CHARACTERISTICS R; =270, R, =60082, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < V¢ <5.25V

N82S131A N82S130A
PARAMETER TO FROM UNIT
Min | Typ® | Max Min | Typ® | Max
Access time*
Taa Output Address 18 30 18 33 ns
Tce Output Chip enable 10 20 10 20 ns
Disable time®
Teo Output Chip enable 6 15 6 15 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Vgc =5V, Tp = 25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 75052, Ry = 75052 and C_ = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
j +30v
* ADDRESS i(l.sv .
o—{a, Vee y
- +3.0'
O—142 cE 1.5V 15V
O—= 43 0y[—o Ry ov
o Aq oo Tce — Tco—]
out 2
O—=Ag O3—©0 0y-04 \\1.sv 15V
O—4¢ 04|—0 T CL INCLUDES SCOPE AND 8281304 Tan— VoL
o—a 2 JIG CAPACITANCE) v
7 0y-04 HI-Z OH
:f . 82S131A Vou
CE GnD
'WF043705

<

All inputs t,=t;=5ns (10% to 90%).

TC00661S

Read Cycle

All AC parameters are measured at 1.5V unless otherwise specified.

June 6, 1985 218



Signetics

Bipolar Memory Products

DESCRIPTION

The 82S135 is field-programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The standard devices are supplied with
all outputs at logical Low. Outputs are
programmed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

The 82S135 includes on-chip decoding
and two chip enable inputs for ease of
memory expansion, and features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

The 825135 devices are also processed
to military requirements for operation
over the military temperature range. For
specifications and ordering information
consult the Signetics Military Data Book.

BLOCK DIAGRAM

825135

2K-Bit TTL Bipolar PROM

Product Specification

FEATURES
o Address access time: 45ns max

e Power dissipation: 329uW/bit typ
e Input loading: -100uA max

o Two chip enable inputs

e On-chip address decoding

o No separate fusing pins

e Fully TTL compatible

o Outputs: Three-state

e Unprogrammed outputs are Low
level

APPLICATIONS
e Prototyping/volume production

e Sequential controllers
o Microprogramming

e Hardwired algorithms
e Control store

e Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE
Ao[7] %] Vec
M (%] A7
A2[3] 78] Ag
A3[€] [17] A5
Ag E DIP E é—E1
o] gon B
02[7] 2] 0g
03 [5] [13) o7
04[] 12] Og

GND [ig] % 05
TOP VIEW

©D010328

]
A0~ :
1:64 !
32 x 64 MATRIX

ADDRESS !
LINES DECODER :
[}

A7 0 . T

- I

Ao IREMERRENREE RN RN REY RE]

MUX| MUX | MUX | MUX| MUX| MUX
AO

HEEEEE

8 THREE-STATE DRIVERS

BERERER

0y O O3 04 O5 Og O7 Op
OUTPUT LINES

8D00810S.
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Signetics Bipolar Memory Products Product Specification

2K-Bit TTIL Bipolar PROM (256 X 8) 825135

ORDERING CODE

DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 20-pin N828135 N
Plastic Small Outline
300mil wide 20-pin NB28135 D
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Power supply voltage +7 Vde
ViN Input voltage +5.5 Ve
Output voltage
Vo Off-state +55 Vdc
Temperature range
Ta Operating 0to +75 °C
Tste Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Tp<+75°C, 4.75V < V¢ <5.25V

LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ® Max
Input voltage
ViL Low Vce = 4.75V .80 v
ViH High Vce = 5.25V 20
Vic Clamp Iy =-12mA -1.2
Output voltage
VoL Low lout = 9.6mA .50 \
Vo High CE,,CE; = Low, loyt =-2mA, High stored 24
Input current
[ Low VN = 0.45V 100 MA
[ Hiagh V., = § BV A0
hial T ViN T MUV i
Output current
loz Hi-Z State CE4,CE; = High, Vout = 0.5V -40 A
CE4,CE; = High, Vourt = 5.5V 40
los Short circuit® CE;,CE;, = Low, Vout = 0V, One Stored -15 -75 mA
Supply current
lcc Vg = 5.25V 135 150 mA
Capacitance Vce = 5.0V, CE = High
Cin Input Vin = 2.0V 5 pF
Cour Output Vour = 2.0V 8
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Product Specification

2K-Bit TTL Bipolar PROM (256 X 8)

825135

AC ELECTRICAL CHARACTERISTICS R, =270, R, =600, C_ = 30pF, 0°C <Tp < +75°C, 4.75V <Vcc <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time?
TaA Output Address 40 45 ns
Tce Output Chip enable 20 25
Disable time®
Teo Output Chip disable 20 35 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Voc =5V, Ty =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 7508, Ry = 75092 and C_ = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
o—={ Ag +3.0v
o—] A Vee Aooa@(uv
ov
o—=f A2 o
A ° CE,, CEp — +30v
o—A3 " T° Ry 15V 18V
O—={Ag )
DuT | ov
o—{Ag | TcE— Tco—|
o— oo c Vou
As 8 R, T Ot 0y- 0y ——HIZ ’ Hi-Z
o—=1A7 (INCLUDES SCOPE AND v
o—{c JIG CAPACITANCE) fo— TAA—] oL
= = = Wro42e1S
o—{CE2
GND |
= TCO0851S

All AC parameters are measured at 1.5V unless otherwise specified.
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Signetics 82LS135
2K-Bit TIL Bipolar PROM

Product Specification

Bipolar Memory Products

DESCRIPTION FEATURES PIN CONFIGURATION

The 82LS135 is field-programmable, e Address access time: 100ns max.

whichdmeans that bcustom patterns are o power dissipation: 200uW/bit typ D, N PACKAGE
immediately available by following the .

Signetics Generic | fusing procedurs. :!: put l:iading.m 10iOuAt max Ao[7] (%) Voo
The standard devices are supplied with wo chip enable inputs M [10] A7
all outputs at logical Low. Outputs are ® On chip address decoding A2 [3] 18] Ag
programmed to a logic High level at any ® No separate fusing pins A3[7] 7] As
specified address by fusing the Ni-Cr link e Fully TTL compatible Aq[5] DIP [7e] e,
matrix. © Unprogrammed outputs are at o1 [5] AN?. e o,
The 8215135 includes on-chip decoding Low level 02 (7] so- oL
and two chip enable inputs for ease of e Outputs: Three-state 03 3] 5] 0,
memory expansion, and features Three- ou[7] 0
state outputs for optimization of word APPLICATIONS 6
expansion in bused organizations. o Prototyping/volume production GND [fo [17) 05
Ordering information can be found on ® Sequential controliers TOP VIEW

the following page. ¢ Microprogramming e

o Hardwired algorithms
e Control store

e Random logic

e Code conversion

BLOCK DIAGRAM

A20-

ADDRESS ea
LINES DECODER

©
[
x

P
=
»

A70—

Ao O- 4] 4] ua ] 1414 14 1:4) 14
MUXTMUX | MUX | MUX | MUX | MUX

HEEEEEN

_c°__:; g:D—-————— & THREE-STATE DRIVERS
IREREREER

0y O O3 O4 O5 Og O7 Og
OUTPUT LINES

80008105
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Signetics Bipolar Memory Products

Product Specification

2K-Bit TIL Bipolar PROM (256 X 8) 8215135
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 20-pin .Ne2L8135 N
Plastic Small Outline
300mil wide 20-pin Ng2L8135 D
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vde
Vin Input voltage +55 Vde
Vo Output voltage
Off-state +5.5 Ve
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp<+75°C, 4.75V <Vcc <5.25V
LIMITS
PARAMETER TEST CONDITIONS'2 UNIT
Min TypS Max
Input voltage
V|L Low .80
Vi High 2.0 v
Vic Clamp hn=-12mA -1.2
Output voltage
Voo Low lout = 16mA .50 \
Vou High lout =-2mA, High stored 24
Input current
liL Low V|N = 0.45V 100 HA
hH High Vip = 5.5V 40
Output current
loz Hi-Z State CE,, CE; = High, Voyt = 0.5V -40 A
CE;, CE; = High, Vout = 5.5V 40
los Short circuit® CE,, CE, = Low, Vour =0V, One stored -15 -75 ma
Supply current
lcc Vce = 5.25V 80 100 mA
Capacitance Vec=5.0v  CE = High
Cin Input ViN=2.0V 5 pF
Cout Output Vout = 2.0V 8
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Signetics Bipolar Memory Products Product Specification

2K-Bit TTL Bipolar PROM (256 X 8) 8215135

AC ELECTRICAL CHARACTERISTICS R, =270, Ry =600, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < Vg < 5.25V

LIMITS
PARAMETER TO FROM UNIT

Min Typs Max

Access time*
Taa Output Address . 70 100 ns
Tce Output Chip enable 30 50

Disable time®
Tep Output Chip disable 30 60 ns

NOTES:

1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.

3. Duration of short circuit should not exceed 1 second.

4. Tested at an address cycle time of 1usec.
5
6.

. Typical values are at Vcc =5V, Ta =25°C.
. Measured at a delta of 0.5V from Logic Level with Ry = 75082, R, = 7502 and C = 5pF.

TEST LOAD CIRCUIT VOLTAGE WAVEFORM

Vee

i

o—{ Ag +3.0V
v > 1.5V
o—]a, cc ADDRESS (

ov

1.5V 1.5V

ov
Tce— Tco—|

v
Ry Or - Op —dHIZ yﬂz OH
o—147 (INCLUDES SCOPE AND A
&E JIG CAPACITANCE) le— Tag—s] VoL

& EE
o—= A3 Oyfo Ry 1, CE2 —— - +3.0V
[
i
[
D8

o ) = = wro4s1s]

TC00651S.

p:
hs
&
G
[
[
@

All AC parameters are

3

easured at 1.5V unless otherwise specified.
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4K-bit TTL Bipolar PROM

828115 4096-bitPROM (512x8).................

828137 4096-bit PROM (1024 x 4)
82S137A/828137B 4096-bit PROM (1024 x 4)

825147/825147A 4096-bitPROM (512x8).................
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Bipolar Memory Products

DESCRIPTION

The 828115 is field programmable and
includes on-chip decoding and 2 chip
enable inputs for ease of memory ex-
pansion. It features Three-state outputs
for optimization of word expansion in
bused organizations. A D-type latch is
used to enable the Three-state output
drivers. In the Transparent Read mode,
stored data is addressed by applying a
binary code to the address inputs while
holding Strobe High. In this mode the bit
drivers will be controlled solely by CE;
and CE; lines.

In the Latched Read mode, outputs are
held in their previous state (High, Low, or
High Z) as long as Strobe is Low,
regardless of the state of address or
chip enable. A positive Strobe transition
causes data from the applied address to
reach the outputs if the chip is enabled,
and causes outputs to go to the High Z
State if the chip is disabled.

A negative Strobe transition causes out-
puts to be locked into their last Read
Data condition if the chip was enabled,

BLOCK DIAGRAM

825115

4K-Bit TTL Bipolar PROM

Product Specification

or causes outputs to be locked into the
High Z condition if the chip was disabled.

Ordering information can be found on
the following page.

This device is also processed to military
requirements for operation over the mili-
tary temperature range. For specifica-
tions and ordering information consuit
the Signetics Military Data Book.

FEATURES
e Address access time: 60ns max

® Power dissipation: 165uW/bit typ
© Input loading: -100uA max

e On-chip storage latches

e Schottky clamped

e Fully TTL compatible

e Outputs: Three-state

APPLICATIONS

e Microprogramming

® Hardware algorithms

e Character generation
e Control store

e Sequential controllers

PIN CONFIGURATION

N PACKAGE
A3 [0 23] Vee
Aq 7] 73] A2
As 3] [22] A4
Ag [<] 23] Ao
& 5] ) o,
ale] pip [ ce,
oy [7] 78] sTROBE
02 [F] [17] 08
03 [3] [15] 07
04 [i0] 5] og
FE2 [i] 5] o5
GND [32 73] FEy
TOP VIEW

CD010218.

—T'
I E— i
1
|
ADDRESS | BUFFER/ | MATRIX
UNES | DECODER | | 12x8
] ]
J PR S E—— :
i}
STROBE O— I > 8-BIT OUTPUT LATCH
CE, o
cEs o LATCH | — | 8 THREE-STATE DRIVERS
0y 0, O3 04 O5 Og O; Og
OUTPUT LINES
B8000801S
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Signetics Bipolar Memory Products

Product Specification

4K-Bit TTIL Bipolar PROM (512 X 8) 825115
ORDERING CODE
DESCRIPTION ORDERING CODES
Plastic Dual Inline
600mil wide 24-pin N82s115 N
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vae
VIN Input voltage +5.5 Vde
Temperature range
Ta Operating Oto +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V < Vg <5.25V
LIMITS
PARAMETER TEST CONDITIONS® UNIT
Min | Typ® | Max
Input voltage
ViL Low 0.8 v
ViH High 2.0
Vic Clamp in ==12mA -0.8 -1.2
Output voltage CE; = Low, CE; = High
Vou Low louT = 9.6mA 0.4 0.45 v
Vo High lout =-2mA 27
Input current®
[ Low Vin = 0.45V -100 HA
™ High V)N =55V 25
Output current®
loz Hi-Z State CE, = High or CEp = Low, Vouyr = 5.5V 40 A
CE, = High or CEp = Low, Voyr = 0.5V -40
los Short circuit! CE; = Low, CEj = High, Voyr = 0V, High stored -15 -70 mA
Supply current
lcc Vce = 5.25V 130 175 mA
Capacitance CE, = High or CEp = Low, Vcc = 5.0V
“|- CiN Input ViN=2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products Product Specification

4K-Bit TTL Bipolar PROM (512 X 8) 825115

AC ELECTRICAL CHARACTERISTICS R;=470Q, R; =1k, C_ =30pF, 0° <Ta < +75°C, 4.75V < V¢ <5.25V

LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT

Min | Typ® | Max
Access time®
TaA Output Address 40 60 ns
Tce Output Chip 20 40

enable Latched or transparent
2,4
Disable time® Read
Teo Output Chip 20 40 ns
disable
Set-up and hold time
Teos Set-up time Output Chip 40
TcoH Hold time | enable 10 ns
Hold time
TADH Hold time Address Strobe 0
Pulse Width Latched Read only®* ns
Tsw Strobe 30 15
Latch time ns
TsL Strobe 60 35
Delatch time® ns
TovL Strobe 35
NOTES:

%) -

©ONO O A

. No more than one output should be grounded at the same time and strobe should be disabled Strobe is in the High state.
. If the Strobe is High, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear Taa nanoseconds

after the address has changed to Tcg nanoseconds after the output circuit is enabled. Tcp is the time required to disable the output and switch it to an off or High
impedance state after it has been enabled.

. In latched Read Mode data from any selected address will be held on the output when Strobe is lowered only when Strobe is raised will new location data be

transferred and chip enable conditions be stored. The new data will appear on the outputs if the chip enable conditions enable the outputs.

. During operation the fusing pins FE4 and FE; may be grounded or left floating.
. Positive current is defined as into the terminal referenced.

Tested at an address cycle time of 1usec.
Areas shown by crosshatch are latched data from previous address.

. Typical values are at Vgg =5V, Ta =25°C.
. Measured at a delta of 0.5V from Logic Level with Ry = 7508, Ry = 75052, and C_ = 5pF.

TEST LOAD CIRCUIT VOLTAGE WAVEFORM

Vee

INPUT ALL INPUT PULSES

v
Ao pat +30V-———

0, Ry ov
PULSE
GENERATOR

!

Ag Og

R cL
TR 31
CE,

T

CE = =
2 GND (INCLUDES JIG AND s

_L SCOPE CAPACITANCE)

TC00841S

Input Pulses

June 6, 1985 229



Signetics Bipolar Memory Products Product Specification

4K-Bit TTL Bipolar PROM (512 X 8) 825115

TIMING DIAGRAMS

Ve +3.0V
STROBE 15V
—-J hy ry +3.0vV
Ag...A 1.5V _ T T,
o ov TE, % cos ADH +30V
sV 15V
—\L 1 5v — +30V cep ? 7 ov
TE 1. 15V DH
CEy | S ov +3.0V
L a0V STROBE .
CE, ov
Hi-Z
c———do |
01...0g==m=d= :>_mz
ToL WF0A341S
| |
WF042408
Output Latches Not Used Output Latches Used
Transparent Read? 7 Latched Read® 7
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Signetics

Bipolar Memory Products

DESCRIPTION

The 825137 is field programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The 828137 is supplied with all outputs
at logical Low. Outputs are programmed
to a logic High level at any specified
address by fusing the Ni-Cr link matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of
memory expansion. They feature Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

The 825137 devices are also processed
to military requirements for operation
over the military temperature range, for
specifications and ordering information
consult the Signetics Military Data Book.

BLOCK DIAGRAM

825137

4K-Bit TTL Bipolar PROM

Product Specification

FEATURES
® Address access time: 60ns max

e Power dissipation: .13mW/bit typ

® Input loading: ~-100uA max

® On-chip address decoding

® No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible
e Two chip enable inputs
e Outputs: Three-state

APPLICATIONS
e Sequential controllers

e Control store
¢ Random logic
e Code conversion

i
ADDREss ! 1:84
i

4 THREE-STATE DRIVERS

oo

04 0, 03 04
OUTPUTLINES

80008908

PIN CONFIGURATION

N PACKAGE
Ag [T 78] Vee
As [Z] 7] A7
As 5] [15] As
Az [« 5] Ag
A1 €] 13] 02
Az [7] 2] 03
CE, [£] mE
eno 5] [10] CE,
TOP VIEW
CD01121S
D PACKAGE
ME 20] Vee
As[7] 19] A7
AE] 18] As
NG ) A
Nc 5] SO-L [ié]nc
Ao E E 0
A 73] 0,
A2 [e] 73] 05
¢ (] 2] 04
GND [0 7] e,
TOP VIEW
C0011318
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Signetics Bipolar Memory Products

Product Specification

4K-Bit TTIL Bipolar PROM (1024 X 4) 825137
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 18-pin NESSISEN
Plastic Small Outline
300mil wide 20-pin Ng2s137 D
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Voo Supply voltage +7 Ve
ViN Input voltage +5.5 Vde
Output voltage
Vo Off-state +55 Vde
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -85 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V < V¢ < 5.25V
LIMITS
PARAMETER TEST CONDITIONS™? UNIT
Min Max
Input voltage
Vi Low 0.8 v
ViH High 20
Vic Clamp In=-12mA -1.2
Output voltage CEy 2= Low
VoL Low lout = 16mA 0.45 \
Vou High lout ==-2mA 24
Input current
i Low ViN = 0.45V -100 MA
liH High ViN=5.5V 40
Output current
loz Hi-Z State CE; 2 = High, Voyr = 0.5V -40 A
CELQ = High, Voyr = 5.5V 40
los Short circuit® CE; 2 = Low, Vour = 0V, Stored High -15 =70 mA
Supply current
Icc Vee = 5.25V 140 mA
Capacitance CE; 2 = High, Vcc = 5.0V
Cin Input ViN=2.0V pF
Cout Output Vour = 2.0V
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Signetics Bipolar Memory Products

Product Specification

4K-Bit TIL Bipolar PROM (1024 X 4)

825137

AC ELECTRICAL CHARACTERISTICS R, =270Q, R, =60052, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time*
Taa Output Address 40 60 ns
Tee Output Chip enable 25 30
Disable time® ns
Tco Output Chip enable 25 30
NOTES:
. Positive current is defined as into the terminal referenced.

. All voltages with respect to network ground.

. Duration of short circuit should not exceed 1 second.

1
2
3
4. Tested at an address cycle time of 1usec.
5. Typical values are at Voo =5V, Tpa =25°C.
6

. Measured at a delta of 0.5V from Logic Level with Ry = 7509, R, = 750Q2 and C, = 5pF.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

Vee

Ao

Ay Vee
O—=| A2
Oo— A3 %10 A

1

A o.
oM pyr %20
O—={ Ag Oo3}—o
O— Ag 040
o—={ Ay
o—{ Ag R CL
O—s| A9 2| (INCLUDES SCOPE AND

CEy CEp GND JIG CAPACITANCE)

- - - TC00731S

+3.0v
ADDRESS >(‘.SV
ov
— +3.0v
CEy, CE2 ﬂE:.sv 1.5V
ov
Tce—f —Tco v
OH
0y - 0 ——HiZ
le—Tan — VoL
WF045608
NOTES:
All inputs t; = t;=5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
Read Cycle
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Bipolar Memory Products

DESCRIPTION

The 82S137A and 82S137B are field
programmable, which means that cus-
tom patterns are immediately available
by following the Signetics Generic | fus-
ing procedure. The 82S137A and
82S137B are supplied with all outputs at
logical Low. Outputs are programmed to
a logic High level at any specified ad-
dress by fusing the Ni-Cr link matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of
memory expansion. They feature Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

The 82S137A devices are also pro-
cessed to military requirements for oper-
ation over the military temperature
range. For specifications and ordering
information consult the Signetics Military
Data Book.

BLOCK DIAGRAM

82S137A
825137B

4K-Bit TTL Bipolar PROM

Product Specification

FEATURES

e Address access time:
- N82S137A: 45ns max
- N82S137B: 35ns max

e Power dissipation: .13mW/bit typ

e Input loading: -100uA max

e On-chip address decoding

o No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible
o Two chip enable inputs
e Outputs: Three-state

APPLICATIONS

e Control store

e Sequential controllers
e Random logic

e Code conversion

PIN CONFIGURATION

1
ADDRESS | 1:64
LINES : DECODER

Ago—L—

Ay O—— =
|
|
|

64 x 64 MATRIX

o—
AMo— 16| 116 | 116 | 118
Ago— o] Mux | Mux | mux | mux

CE,
— g___@———— 4 THREE-STATE DRIVERS
CE;

[ [ 1 |

ool

0, 0y 03 04

OUTPUT LINES
8000900
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N PACKAGE
Ag E 18] Vee
As 7] E A7
g 5] 6] A8
MO pp [
Ao [5] 1] 04
A1 [E] 3] 02
Ay [7] 2] 03
CE,4 [£] m
GND [9] 10] CE3
TOP VIEW
CDO01141S
D PACKAGE
As[1] 7] vec
As[7] 39) A7
e 2] As
As[7] [77] As
Nc[5] SO-L [76] NC
Ao [€] [75] 0
AT (4] 02
A2 é (73] 03
CEy E E O4
GND 10 =
TOP VIEW
coonss




Signetics Bipolar Memory Products

Product Specification

4K-Bit TIL Bipolar PROM (1024 X 4)

82S137A, 825137B

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mil wide 18-pin

N82S137A N « N82S137B N

Plastic Small Outline
300mil wide 20-pin

N82S137A D « N82S137B D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
Vin Input voltage +55 V4c
Vo Output voltage

Off-state +55 Vdc
Temperature range

Ta Operating 0Oto +75 °C
TsTtg Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C < Tp < +75°C, 4.75V < Vg < 5.25V

LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typ® Max
Input voltage
ViL Low 0.8 v
ViH High 20
Vic Clamp Iy ==12mA -0.8 -1.2
Output voltage CEq2 = Low
VoL Low louT = 16mA 0.45 \'
VoH High louT =-2mA 2.4
Input current
I Low Vin = 0.45V -100 LA
In High Vin = 5.5V 40
Output current o
loz Hi-Z State CEq,2 = High, Vour = 0.5V 40 uA
CE;,2 = High, Vour = 5.5V -40
los Short circuit® CEq,2 = Low, Voyr =0V,
Stored High -15 -70 mA
Supply current
lcc Ve = 5.25V 85 140 mA
Capacitance CE; » = High, Ve =5.0V
CiN Input ViN = 2.0V 5 pF
Cout Output Vout = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

4K-Bit TTL Bipolar PROM (1024 X 4)

825137A, 825137B

AC ELECTRICAL CHARACTERISTICS R;=270%, Ry =600%2, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < Vg <5.25V

N82S137A N82S137B
PARAMETER TO FROM UNIT
Min Typ® Max Min Typ® Max
Access time*
Taa Output Address 35 45 30 35 ns
Tce Output Chip enable 20 30 15 25
Disable time®
Teco Output Chip disable 20 30 15 25 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of usec.
5. Typical values are at Voo =5V, T = 25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 750€2, R, = 75052 and Ci = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
o—= Ao +30V
o—{ A Vee ADDRESS ;(1.sv
o—{ A2 ov
O—{ A3 % l—o R o — +30V
O—={A o] ov
s s Tce — —Tco
O—1 46 O4f—0 HiZ Vou
O—= Ay Oy - 04 —
o—»] Ag TS le——Tan —] VoL
Ay 2 | (INCLUDES SCOPE AND wrcaszos
CEy CE, GND JIG CAPACITANCE)
- = = TCO0731S
All inputs t, =t = 5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 825147 and 82S147A are field-
programmable, which means that cus-
tom patterns are immediately available
by following the Signetics generic | fus-
ing procedure. The standard devices are
supplied with all outputs at logical Low.
Outputs are programmed to a logic High
level at any specified address by fusing
the Ni-Cr link matrix.

The 82S147 and 82S147A includes on-
chip decoding and one chip enable input
for ease of memory expansion, and
features Three-state outputs for optimi-
zation of word expansion in bused orga-
nizations.

Ordering information can be found on
the following page.

The 82S147 and 82S147A devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825147
825147A

4K-Bit TTL Bipolar PROM

Product Specification

FEATURES

e Address access time:
- N825147: 60ns max
- N82S147A: 45ns max

® Power dissipation: 625mW typ
® Input loading: ~100uA max

e One chip enable input

® On-chip address decoding

® No separate fusing pins

e Fully TTL compatible

e One chip enable input

e Outputs: Three-state

e Unprogrammed outputs are Low
level

APPLICATIONS

® Prototyping/volume production
e Sequential controllers

e Microprogramming

e Hardwired algorithms

e Control store

¢ Random logic

e Code conversion

PIN CONFIGURATION

D, N PACKAGE

A [1] 20] Vec
A 2] [79] Ag
a2 3] 18] A7
A @] 17] Ae
G
%] soL [EIE
02 [7] [13] 0g
03[€] 73] 0
04[] 12 O

GND [0} 1] 05

TOP VIEW

Co01251S

Az O-

ADDRESS DECODER

LINES

Ag O

64 x 64 MATRIX

l__ I

Ao o
A1 o—

181 1:8 )18 | 18|18 18| 1:8]|18

A20-

mMux{ MUx | MUX | MUX | MUx | MUX | Mux|mux

[T T T T

U

8 THREE-STATE DRIVERS

NEEEEE

01 O 03 04 O5 Og 07 Og

OUTPUT LINES
80010208
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Signetics Bipolar Memory Products

Product Specification

4K-Bit Bipolar PROM (512 X 8)

825147, 82S147A

ORDERING CODE

PACKAGES

ORDER CODES

Plastic Dual Inline
300mil wide 20-pin

N82S147 N « N82S147A N

Plastic Small Outline
300mil wide 20-pin

N82S147 D « N82S147A D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vee Power supply voltage +7
Vin Input voltage +5.5

Output voltage
Vo Off-state +55

Temperature range
Ta Operating 0to +75
Tsre Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C <Ta<+75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TEST CONDITIONS™? UNIT
Min Typ® Max
Input voltage
ViL Low 0.8 v
Vin High 20
Vic Clamp Iin=-12mA -08 -1.2
Output voltage CE = Low
VoL Low lout = 9.6mA 0.45 v
Vou High lout =-2mMA 2.4
Input current
I Low Vin = 0.45V -100 uA
i High Vin = 5.5V 40
Output current _
loz Hi-Z State E = High, Voyr = 5.5V 40 MA
CE = High, Vout = 0.5V -40
los Short circuit? CE = Low, Vout =0V -15 -70 mA
Supply current
Icc Ve = 5.25V 125 155 mA
Capacitance CE = High, Vge = 5.0V
Cin Input Vin = 2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

4K-Bit Bipolar PROM (512 X 8)

825147, 825147A

AC ELECTRICAL CHARACTERISTICS R; =270, R, = 6005, C_=30pF, 0°C < Tp < +75°C, 4.75V < Vg <5.25V

N82S147 N82S147A
PARAMETER TO FROM UNIT
Min Typ® Max Min Typ® Max
Access time*
Taa Output Address 45 60 40 45 ns
Tce Output Chip Enable 20 35 20 30
Disable time®
Tcp Output Chip disable 20 35 20 30 ns
NOTES:
1. All voltage values are with respect to network ground terminal.
2. Positive current is defined as into the terminal referenced.
3. Duration of the short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Vgg =5V, Tp =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 75052, Ry =750 and C_ = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
o—{Ag +3.0V
o—{a, Vee ADDRESS (1.5v o
o—=1A; —
o—{Ag 04 and Ry CE — +3.0V
o—A, I 1.5V 1.5V
4 put 1 ov
o—14s ! Tce — Tcp —f
o—={Ag Og}—o C_ (INCLUDES SCOPE & HiZ --VoH
Ry JIG CAPACITANCE) 04-0, - L L1z
Oo—f Ay 1-Y8
o—Ag —TAR —>] Vo
E—E- - < WF04711S
GND
= TC00801S
All inputs t, = t;=5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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8K-bit TTL Bipolar PROM

825181 8192-bit PROM (1024 x 8)
82S8181C 8192-bit PROM (1024 x 8)
82L5181 8192-bit PROM (1024 x 8)
825183 8192-bit PROM (1024 x 8)
825185 8192-bit PROM (2048 x 4)

82S5185A/825185B 8192-bit PROM (2048 x 4)
82HS187/82HS187A  8192-bit PROM (1024 x 8)
82HS189/82HS189A  8192-bit PROM (1024 x 8)
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Bipolar Memory Products

DESCRIPTION

The 82S181 is field-programmable,
which means that custom patterns are
immediately availabie by following the
Signetics Generic | fusing procedure.
The 825181 is supplied with all outputs
at logical Low. Outputs are programmed
to a logic High level at any specified
address by fusing the Ni-Cr link matrix.

This device includes on-chip decoding
and 4 chip enable inputs for ease of
memory expansion. It features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

This device is also processed to military
requirements for operation over the mili-
tary temperature range. For specifica-
tions and ordering information consult
the Signetics Military Data Book.

BLOCK DIAGRAM

825181

8K-Bit TTL Bipolar PROM

Product Specification

FEATURES
o Address access time: 70ns max

e Power dissipation: 76uW/bit typ
® Input loading: -100uA max

e On-chip address decoding

e Four chip enable inputs

e Outputs: Three-state

e No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

APPLICATIONS
o Sequential controllers

e Microprogramming

e Hardwired algorithms
e Control store

o Random logic

e Code conversion

PIN CONFIGURATION

| ——
Ay O—7—>] 1
| |
' 1:64 ' 64X128 MATRIX
ADDRESS LINES | DECODER] |
| |
AgO—t ] -
Ap O—
Ay O— 1:16]1:16 | 1:16 | 1:16 | 1:16] 1:16 | 1:16 ] 1:16
A; O— wuxjmuxmux [mux] mux] muxjmuximux
® HEEEEEN
CEy
CEp
CEj 8 THREE-STATE DRIVERS
CEg

ERREREE

0, 0, O3 Oy O5 Og O7 Og

OUTPUT LINES
80009708

June 6, 1985

243

N PACKAGE
a7 [T] 24]vee
Ag [Z] 23] A5
As 3] 22] A9
Ay 4] 1] €,
A3 5] [20)cE,
a[6] DIP 19]cey
A [T 18] CEy
Ao[E] [17] 0g
04[3] 16] 07
02[i9] [15] 06
03 [iT] 1405
ano[i2] [13]04
TOP VIEW
CDO1241S
A PACKAGE

Function

TOP VIEW

CD0028PS
Function




Signetics Bipolar Memory Products Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8) 825181

ORDERING CODE

DESCRIPTION ORDER CODES
Plastic Dual Inline
600mil wide 24-pin NB25181 N
Plastic Leaded Chip Carrier
450mil sq 28-pin NB25181 A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Veco Supply voltage +7 Ve
ViN Input voltage +55 Vic
Output voltage
Vo Off-state +55 Vo
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Tp<+75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TEST CONDITIONS™ 2 UNIT
Min | TypS | Max
Input voltage?
ViL Low 0.8 v
Vil High 2.0
Vic Clamp lin =-12mA -0.8 -1.2
Output voltage? CE; = Low, CE34 = High
VoL Low loyTt = 9.6mA 0.45 \
VoH High lout =-2mA 2.4
Input current’
[ Low Vin = 0.45V -100 HA
m High Vin = 5.5V 40
Output current’ o
loz Hi-Z State CE, » = High, CE3,4 = Low, Vour = 5.5V 40 uA
CE; » = High, CE34 = Low, Voyr = 0.5V —40
los Short circuit CE; 2 = Low, CEg4 = High, Voyr = 0V -15 -70 mA
High Stored
Supply current
lcc Vge = 5.25V 125 175 mA
Capacitance CEj 2 = High, Vgc = 5.0V
Cin Input Vin = 2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8)

825181

AC ELECTRICAL CHARACTERISTICS R, =470, R, =1k}, C_ = 30pF, 0°C <Tp < +75°C, 4.75V < Vg <5.25V

PARAMETER

T0

FROM

LIMITS

Min

Typ®

Max

UNIT

Access Time 4
Taa
Tce

Output
Output

Address
Chip enable

50
20

70
40

ns

Disable time®
Teo

Qutput

Chip disable

20

40

ns

NOTES:

. Positive current is defined as into the terminal referenced

. All voltages with respect to network ground.

. Duration of short circuit should not exceed 1 second.

1
2
3.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Vgg =5V, Tp =25°C.
6

Measured at a delta of 0.5V from Logic Level with Ry =750%2, Ry = 75082 and C_ = pF.

VOLTAGE WAVEFORM

TEST LOAD CIRCUIT

Vce

f

Az (INCLUDES
A3 Oyf—o SCOPE & JIG
[l CAPACITANCE)
1
Ag OUT H
0, o
A7 Rz CL
As
G o
3
CEa "GN

1 = =

17998999309

1007615

Aiil inputs: t, =1 =5ns (10% 10 90%).

ADDRESS><1 .8V

+30V

ov

+3.0V

04-0g ==t

Hi-Z

ov

Von

TaA

All AC parameters are measured at 1.5V uniess otherwise specified

Vou

WF0s571S

June 6, 1985

245



Signetics

Bipolar Memory Products

DESCRIPTION

The 82S181C is field-programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The 82S181C is supplied with all outputs
at logical Low. Outputs are programmed
to a logic High level at any specified
address by fusing the Ni-Cr link matrix.

This device includes on-chip decoding
and 4 chip enable inputs for ease of
memory expansion. It features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

This device is also processed to military
requirements for operation over the mili-
tary temperature range. For specifica-
tions and ordering information consult
the Signetics Military Data Book.

BLOCK DIAGRAM

825181C

8K-Bit TTL Bipolar PROM

Preliminary Specification

FEATURES
o Address access time: 30ns max

e Power dissipation: 76uW/bit typ
® Input loading: ~100pA max

e On-chip address decoding

o Four chip enable inputs

e Outputs: Three-state

© No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

APPLICATIONS
e Sequential controllers

® Microprogramming

o Hardwired algorithms
e Control store

o Random logic

e Code conversion

PIN CONFIGURATION

1:64
DECODER

64X128 MATRIX

1:1611:16 | 1:16 | 1:16] 1:16] 1:16
UXIMUXIMUX [MUX] MUX] MUX X

| EEEEEE

8 THREE-STATE DRIVERS

EEERREE

0y O 03 04 Os Og O7 Og
OUTPUT LINES

80000708

N PACKAGE
ar[1] [24vee
Ag 2] 2345
As (5] 22) a9
Aq[2] 21 cE,
A3 [E] [20cE,
nE] DIP  [Elce
N [ig)ce,
Ao[E] 7] 04
04 [5] [16] o7
0,[10] [15] 0g
o3[} mA
GND[12 13]04
TOP VIEW
coorzats
A PACKAGE
INDEX
CORNER . P .
5 o b 25
PLCC
" b 19
e—
12 ]
TOP VIEW
CD0028PS
Pin  Function Pin  Function
1 NC 15 NC
2 A 16 O4
3 Ag 17 Os
4 Ag 18 Og
5 Ag 19 07
6 Ag 20 Og
7 A 21 NC
8 A 22 CE4
9 Ay 23 CEs
10 NC 24 CTE,
1 0Oy 25 CE,
12 0, 26 Ag
13 Oy 27 Ag
14 GND 28 Vo

January 1986
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Signetics Bipolar Memory Products Preliminary Specification

8K-Bit TIL Bipolar PROM (1024 X 8) 825181C

ORDERING CODE

DESCRIPTION ORDER CODES
Plastic Dual Inline
600mil wide 24-pin N828181C N
Plastic Dual Inline
300mil wide 24-pin N625181C N3
Plastic Leaded Chip Carrier
450mil sq 28-pin NB2S181C A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
ViN Input voltage +5.5 Vac
Output voltage
Vo Off-state +55 Vete
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <T,<+75°C, 4.75V < V¢ <5.25V

LIMITS
PARAMETER TEST CONDITIONS™ 2 UNIT
Min | Typ® | Max
Input voltage?
ViL Low 0.8 v
Vin High 2.0
Vic Clamp In=-12mA -0.8 -1.2
Output voltage? CEj = Low, CE34 = High
VoL Low louT = 9.6mA 0.45 \
Vor High loyt =-2mA 24
Input current’
I Low Vin = 0.45V -100 | pA
i High Vin = 5.5V 40
Output current!
loz Hi-Z State CE; 2 =High, CE3 4 = Low, Voyr = 5.5V 40 MA
GCE,2 = High, CEg4 = Low, Vout = 0.5V -40
los Short circuit CEj2 = Low, CEg4 = High, Voyt =0V -15 -70 mA
High Stored
Supply current
lcc Vce = 5.25V 125 175 mA
Capacitance CE; o = High, Vgg = 5.0V
CiN Input Vin = 2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products

Preliminary Specification

8K-Bit TIL Bipolar PROM (1024 X 8)

825181C

AC ELECTRICAL CHARACTERISTICS R; =470Q, Ry =1k, C_ = 30pF, 0°C < Tp < +75°C, 4.75V < Vg < 5.25V

PARAMETER

TO

LIMITS

FROM
Min

Typ®

UNIT
Max

Access Time 4
TaA
Tce

Output
Output

Address
Chip enable

25
15

30 ns
20

Disable time®
Teo

Output

Chip disable

15

20 ns

NOTES:
. All voltages with respect to network ground.

. Tested at an address cycle time of 1usec.
. Typical values are at Vgc =5V, Tp = 25°C.

[ XS BN AR VP

TEST LOAD CIRCUIT

. Positive current is defined as into the terminal referenced.

. Duration of short circuit should not exceed 1 second.

. Measured at a delta of 0.5V from Logic Level with Ry = 7508, R, = 7502 and C|_ = pF.

VOLTAGE WAVEFORM

Vce

A2 (INCLUDES
SCOPE & JIG
CAPACITANCE)

A7 R2 cL

11593719111

TC00761S)|

CE, CE,

CE3CEy

ADDRESSX‘ 5V

+3.0v

ov

1.5V

+3.0V

Tce —

ov
Teo

HIZ
0,-0g —

VoH

Taa

All AC parameters are measured at 1.5V unless otherwise specified.

Vou

WF04651S
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Bipolar Memory Products

DESCRIPTION

The 82LS181 is field-programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The 82LS181 is supplied with all outputs
at logical Low. Outputs are programmed
to a logic High level at any specified
address by fusing the Ni-Cr link matrix.

This device includes on-chip decoding
and 4 chip enable inputs for ease of
memory expansion. It features tri-state
outputs for optimization of word expan-
sion in bused organizations.

Ordering information can be found on
the following page.

BLOCK DIAGRAM

8215181

8K-Bit TTL Bipolar PROM

Product Specification

FEATURES
e Address access time: 120ns max

e Power dissipation: 37uW/bit typ
o Input loading: -100uA max

e On-chip address decoding

e Four chip enable inputs

o No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible
e Outputs: Three-state

APPLICATIONS
e Prototyping/volume production

e Sequential controllers
e Microprogramming

e Hardwired algorithms
e Control store

o Random logic

e Code conversion

PIN CONFIGURATION

N PACKAGE
ATl 23] vee
Ag [Z] 2345
As (3] [22] A9
24 [4] 21 €,
A3[E] [20]C€,
a[6] DIP  [18]ceg
[T (18] CEy
Ag[E] [17] 0g
0,[8] [16] 07
02[i9] [15] 06
03[11] [13] 05
GNo[iZ] 13]04
TOP VIEW

CDo1241S

Ay O———
|

i 1:64
ADDRESS LINES | DECODER
|

Ag O—L—s]

£4X128 MATRIX

1:16] 1:16 ] 1:16 | 1:16 | 1:16] 1:16 } 1:16 | 1:16
IMUXIMUX | MUX |MUX] MUX] MUX[MUXIMUX

HEEEE

8 THREE-STATE DRIVERS

IRREERRR

0y 0 O3 Oy Os Og O7 Og
OUTPUT LINES

80010108
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Signetics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8) 8215181
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
600mil wide 24-pin NB2LS181 N
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vde
ViN Input voltage +5.5 Vdc
Output voltage
Vo Off-state +55 Ve
Temperature range
Ta Operating 0to +75
Tste Storage -65 to +150 °C
DC ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V <5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ® Max
Input voltage?
ViL Low 0.8 v
ViH High 20
Vic Clamp In=-12mA -0.8 -1.2
Output voltage? CE; 2 = Low, CEg4 = High
Vou Low loyt = 4.8mA 0.45 \
VoH High loutr=-1mA 2.4
Input current!
I Low VN = 0.45V -100 uA
IH High Vin = 5.5V 40
Output current’
loz Hi-Z State CEj 2 = High, CE34 = Low, Voyr = 5.5V 40 A
CE; 2 = High, CE34 = Low, Voyr = 0.5V -40
los Short circuit® CEj 2 = Low, CEj4 = High, Voyr =0V -10 -70 mA
High Stored
Supply current
lec Ve = 5.25V 60 80 mA
Capacitance CE; 2 = High, CE34 = Low, Vg = 5.0V
Cin Input ViN=2.0V 5 pF
Cout Output Vout = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8)

8215181

AC ELECTRICAL CHARACTERISTICS R; =270Q, R, = 6008, C_=30pF, 0°C <Ta <+75°C, 4.75V < V(¢ <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time*
Taa Output Address 100 120 ns
Tce Output Chip Enable 35 50
Disable time®
Tcp Output Chip disable 35 50 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of the short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Voo =5V, Ta =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 75082, Ry = 75082 and C, = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee +3.0V
ov
O—={Ag Vee
O—+14, CE, CF, +3.0V
O—+14; . (NCLUDES 1.5V 1.5V
O—+{a, [<2] o) 1 SCOPE & JIG
o—{a, H CAPACITANCE) CE3CE, T . ov
O-elng DUT H CE co Vou
O—+=1Ag 02 o Hi-Z
o—{a; R2 cL 04-0g =
o—={Ag T Vo
— CE AA
o—={cE, CE2 WF07015
o—]{ce, CE3
GND All inputs t, =t = 5ns (10% to 90%).
_L L All AC parameters are measured at 1.5V unless otherwise specified.

TC00761S)
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Bipolar Memory Products

DESCRIPTION

The 82S183 is field programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The standard 825183 is supplied with all
outputs at logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

This device includes on-chip decoding
and chip enable inputs for ease of mem-
ory expansion. It features Three-state
outputs for optimization of word expan-
sion in bused organizations.

In the Transparent Read mode, stored
data is addressed by applying a binary
code to the address inputs while holding
Strobe High. In this mode the output
drivers are controlled solely by CEj,
CE,, and CEj lines.

A D-type latch is used to enable the
Three-state output drivers. In the
Latched Read mode, outputs are held in
their previous state (High, Low, or High
Z) as long as Strobe is Low, regardless
of the state of address or chip enable. A
positive Strobe transition causes data
from the applied address to reach the
outputs if the chip is enabled, and caus-

BLOCK DIAGRAM

825183

8K-Bit TTL Bipolar PROM

Product Specification

es outputs to go to the High Z state if the
chip is disabled.

A negative Strobe transition causes out-
puts to be locked into their last Read
Data condition if the chip was enabled,
or causes outputs to be locked into the
High Z condition if the chip was disabled.

Ordering information can be found on
the following page.

FEATURES

® Address access time: 60ns max
® Power dissipation: 80uW/bit typ
e Input loading: -100uA max

® On-chip address decoding

® No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible

e Three chip enable inputs
e Outputs: Three-state
APPLICATIONS

e Sequential controllers

® Microprogramming

e Hardwired algorithms

e Control store

e Code conversion

et
Ag O————— |
t
ADDRESS | BUFFER :
UNES | oECODER | | 64 x 128 MATRIX
1 1
AgO—t— ] i
STROBE O— I 8-BIT OUTPUT LATCH
] ) )
ggz ED._ LATCH |—» 8 THREE-STATE DRIVERS
3

EEREEER

0y 0, 03 04 O5 Og O; O
OUTPUT LINES

PIN CONFIGURATION

N PACKAGE
A 1] 24]Vce
g [2] 2345
As[3] [22] Ag
A1} [21]CE,
A3[5] [20]cE,
a2[6] pIp  [islcey
A [7] [18] sSTROBE
Ao[E] 7] 0g
o4[5] [16] o,
0,[i0] 15]0¢
03[i7} [14] 05

ano[i2 [13]0,
TOP VIEW
CD01230S
A PACKAGE

TOP VIEW
CO0028PS
Pin  Function Pin  Function
1 NC 15 NC
2 Az 16 O4
3 Ag 17 Os
4 As 18 Og
5 As 19 07
6 Aj 20 Og
7 A 21 NC
8 Ay 22 STROBE
9 A 23 CE:
10 NC 24 C‘%z
1m0 25  CE,
12 0, 26 Ag
13 Oy 27 Ag
14 GND 28 Vge

8D01000S
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Signetics Bipolar Memary Products

Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8) 825183
DESCRIPTION ORDER CODE
Plastic Dual Inline
600mil wide 24-pin N628183 N
Plastic Leaded chip carrier
450mil sg 28-pin NB25183 A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vde
Vin Input voltage +55 Ve
Temperature range
Ta Operating 0 to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp < +75°C, 4.75V < V¢g < 5.25V
LIMITS J
PARAMETER TEST CONDITIONS* UNIT
Min Typ® Max
Input voltage
ViL Low 0.8 v
Vi High 2.0
Vic Clamp Iy =-12mA -0.8 -12
Output voltage CE,, = Low, CEj3 = Strobe = High
Vou Low loyt = 9.6mA 0.45 \
Vou High loyt = -2.0mA 2.4
Input current*
e Low Vin = 0.45V -100 LA
hy High VN = 5.5V 25 25
Output current®
loz Hi-Z State CE = High or CE =Low, Voyr = 5.5V 40 uA
CE = High or CE = Low, Voyt = 0.5V ~40
. 1 CE = Low, CE =High, Vour =0V,
los Short circuit High stored -15 -70 mA
Supply current
lcc Voo =5.25V 130 175 mA
Capacitance CE4 p = High or CEz=Low, Vcc=5.0
CiN Input Vin = 2.0V 5 oF
Cout Output Vour =20V 8
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Signetics Bipolar Memory Products Product Specification

8K-Bit TIL Bipolar PROM (1024 X 8) 825183

AC ELECTRICAL CHARACTERISTICS R; =270, R, =600%, C_ = 30pF, 0°C <Tp < +75°C, 4.75V < V¢ < 5.25V

PARAMETER TO FROM TEST CONDITIONS Min Typs Max UNIT
Access time?
TaA Output Address 45 60 ns
Tce Output Chip 25 40
enable Latched or transparent read
Disable time?7
Teo Output Chip 25 40 ns
disable
Set-up and hold time®
Tcps ~ Set-up time Outout Chip Latched read only 40
Teon  Hold time P cnable 10 ns
TADH Hold time Output Address 0
Pulse width® ns
Tsw Strobe 30 15
Latch time® Latched read only ns
TsL Strobe 60 35
Delatch time3”’
Tou Strobe 30 ns

NOTES:

1. No more than one output should be grounded at the same time and Strobe should be disabled. Strobe is in High state.

2. If the Strobe is High, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear Taa nanoseconds
after the address has changed the Tce nanoseconds after the output circuit is enabled. T¢p is the time required 1o disable the output and switch it to an off or High
impedance state after it has been enabled.

3. In Latched Read Mode data from any selected address will be held on the output when Strobe is lowered. Only when Strobe is raised will new location data be
transfered and chip enable conditions be stored. The new data will appear on the output if the chip enable conditions enable the outputs.

4 Positive current is defined as into the terminal referencec

5. Areas shown by crosshatch are latched data from previous address.

6. Typical values are Vi = 5V, Ta = 25°C.

7. Measured at a delta of 0.5V from Logic Level with Ry = 7502, Ry = 75082 and C_ = 5pF.

8. All AC parameters are measured at 1.5V unless otherwise specified.

TEST LOAD CIRCUIT VOLTAGE WAVEFORM

Vee

f
O—T Ao Vee

04

I

Ag Og

R c
B 2 L
CE 5 I__ wroezass

CE3 = =
(INCLUDES JIG &
SCOPE CAPACITANCE)

1y S—

[}
z
o

||’-—1

14007925

Input Pulses
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Signetics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8)

825183

TIMING DIAGRAMS®

June 6, 1985

Transparent Read Latched Read®
Ve +3.0V
STR:)EJ 1.5v
| +3.0vV
+3.0V AO...AN 1.5V
no...an v Xst X ov
ov

GE.. CE Tcos: TADH o Voo +30v

CE4,CE; ~ +3.0V CE,.CE N 1.5V ; 1.5V

*‘ 5V 1.5V ov 1 2 \_ ov
CEj3 N
CDH + 3.0V
< Tsw +3.0V
STROBE 1.5V ov CE3
Tst 04 08:::'"
7 AP N D O
Ty 2, Hiz
|- TAA —
WF046908
Output Latches Not Used Output Latches Used
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Signetics

Bipolar Memory Products

DESCRIPTION

The 828185 is field programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The standard 82S185 is supplied with all
outputs at logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

This device includes on-chip decoding
and 1 chip enable input for memory
expansion. It features Three-state out-
puts for optimization of word expansion
in bused organizations.

Ordering information can be found on
the following page.

The 825185 devices are also processed
to military requirements for operation
over the military temperature range. For
specifications and ordering information
consult the Signetics Military Data Book.

BLOCK DIAGRAM

825185

8K-Bit TTL Bipolar PROM

Product Specification

FEATURES
e Low power dissipation:
50uW/bit typ

o Address access time: 100ns max
o Input loading: -100uA max

® On-chip address decoding

® No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible
e One chip enable input
o Outputs: Three-state

APPLICATIONS
e Sequential controllers

e Control store
o Random logic
e Code conversion

PIN CONFIGURATION

A5 O——r
ADDRESS : 164 : 64 x 128 MATRIX
unes | pecooe| |
Ajgo—L— & -
Ao 2 | 12 [ 12 | 132
A ! mux | mux | mux | mux
e S E—
I
CE O—OD——— 4 THREE-STATE DRIVERS
04 0, 03 04
OUTPUT LINES
BD00991S

N PACKAGE
As 1] 18] vee
A5 [Z] 7] A7
A4[3] [76] As
A3[a 15] Ag
Ao E DIP g o,
A [E] 73] 0,
A2[7] [12] 03
Ao [B] 7] 0,
GND[ 9] [10) T
TOP VIEW
€DO1210S
D PACKAGE
n[] ) vee
as (] ) 47
A3 (1] As
As[7] [17] As
Ne[E] sO-L  [Fegne
Ao [E] ) o1
a7 4] 0,
A [7] 73] 05
Ao [7] (2] 04
GND [i0 7] CE;
TOP VIEW

co012218
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Signetics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (2048 X 4) 825185
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
300mil wide 18-pin NB2S185 N
Plastic Small Outline
300mil wide 20-pin Ng25185 D
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Ve
ViN Input voltage +5.5 Ve
Output voltage
Vo Off-state +5.5 Vic
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tj<+75°C, 4.75V < Vg < 5.25V
LIMITS
PARAMETER TEST CONDITIONS'"2 UNIT
Min Typ® Max
Input voltage'
ViL Low 0.8 v
ViH High 2.0
Vic Clamp In =-12mA -0.8 -1.2
Output voitage' CE = Low
VoL Low lout = 16mA 0.45 v
VoH High louT = -2mA 2.4
Input current?
I Low Vin = 0.45V -100 uA
i High ViN = 5.5V 40
Output current _
loz Hi-Z State CE = High, Voyt=0.5V, -40 MA
CE = High, Voyr =5.5V 40
los Short circuit® CE = Low, Voyr =0V High stored -15 -70 mA
Supply current
lec Ve = 5.25V 90 120 mA
Capacitance CE = High, Vg =5.0V
CiN Input ViN = 2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (2048 X 4)

825185

AC ELECTRICAL CHARACTERISTICS R, =2709, Ry =600%, C_ =30pF, 0°C <Tp < +75°C, 4.75V < Vg <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time?
Taa Output Address 70 100 ns
Tce Output Chip Enable 30 40
Disable time®
Tep Output Chip disable 30 40 ns
NOTES:
1. All voltage values are with respect to network ground terminal.
2. Positive current is defined as into the terminal referenced.
3. Duration of the short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. All typical values are at Voo =5V, Tp =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 7502, R, = 75082 and Ci = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
V§c
o—{ag +30V
o—la Vee ADDRESS a(tsv
o—={a, ov
o—] Az oy} A — +30V
o—=1A, ' 1 CE 1.5V 1.5V
O—>fag OUT i ov
0—-—0... As oaf= Hi Z’cs y Teo VoH
A7 CL (INCLUDES SCOPE & 04 ~ Og =~ : Hi-z
o—={Ag Rz JIG CAPACITANCE) Vi
O—sAg fe—Tan — oL
O—s1A1p wro4s708]
o—s]cE GND

l"-—-

TC00781S

All inputs t, =t;=5ns (10% to 90%).

All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 82S185A and 82S185B are field
programmable, which means that cus-
tom patterns are immediately available
by following the Signetics Generic | fus-
ing procedure. The devices are supplied
with all outputs at logical Low. Outputs
are programmed to a logic High level at
any specified address by fusing the Ni-Cr
link matrix.

This device includes on-chip decoding
and 1 chip enable input for memory
expansion. It features Three-state out-
puts for optimization of word expansion
in bused organizations.

Ordering information can be found on
the following page.

The 82S185A and 82S185B devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825185A
8251858

8K-Bit TTL Bipolar PROM

Product Specification

FEATURES
& Low power dissipation:
70uW/bit typ

® Address access time:
- N82S185A: 50ns max
- N82S185B: 45ns max

® Input loading: -100uA max
e On-chip address decoding
¢ No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatibie
e One chip enable input
o Outputs: Three-state

APPLICATIONS

e Microprogramming
e Control store

e Random logic

e Code conversion

1:64 DE-
CODER

ADDRESS
LINES

T
|
!
|
-

64 x 128 MATRIX

1:32 1:32
Mux MuUX

1:32
MUX

I

4 THREE-STATE DRIVERS

IR

OUPTUT LINES
80009815

PIN CONFIGURATION
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N PACKAGE
As [1] i8] vee
As 2] [17] A7
A (3] [16] Ag
A3[a] 15] Ag
Ao é DIP % o,
A [e] 3] 02
A2[7] [12] 0
Ato[E] 1] 04
ono[3] %) ce
TOP VIEW
o
D PACKAGE
As[1] ) Vee
As (7] "] Ay
A.E 18] Ag
Az E '!__7] Ag
Ne[E] SO-L [i5] NC
Ao [E] [75) 04
a7} A
A2 (E] 73] 03
"‘wE (72] O4
GND [10 1] CE
TOP VIEW




Signetics Bipolar Memory Products

Product Specification

8K-Bit TIL Bipolar PROM (2048 X 4)

825185A, 8251858

ORDERING CODE

DESCRIPTION

ORDER CODE

Plastic Dual Inline
300mil wide 18-pin

N82S185A N « N82S1858B N

Plastic Small Outline
300mil wide 20-pin

N82S185A D « N82S1858 D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Ve
Vin input voltage +55 Ve
Output voltage
Vo Off-state +55 Vic
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C < Ta<+75°C, 4.75V << Vg <5.25V

LIMITS
PARAMETER TEST CONDITIONS™? UNIT
Min Typ® Max
Input voltage
Vie Low Ve = 4.75V 0.8 v
Vig High Ve = 5.25V 2.0
Vic Clamp N =-12mA -0.8 -1.2
Output voitage CE = Low
Vou Low loyt = 16MA 0.45 \
Vo High lout = -2mA 24
input current
I Low Vin = 0.45V -100 uA
I High ViN=5.5V 40
Output current -
oz Hi-Z State CE = High, Vout = 0.5V -40 A
_ CE =High, Vour =55V 40
los Short circuit® CE = Low, Voyt =0V High stored -15 -70 mA
Supply current
Icc Vee = 5.25V 110 155 mA
Capacitance CE = High, V¢ = 5.0V
Cin Input VN =20V 5 pF
Cout Output Vout = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

8K-Bit TTL Bipolar PROM (2048 X 4)

825185A, 825185B

AC ELECTRICAL CHARACTERISTICS R, =270, R, =600, C_=230pF, 0°C <Tp <+75°C, 4.75V <V <5.25V

N82S185A N82S185B
PARAMETER TO FROM UNIT
Min Typ® Max Min Typ Max
Access time*
Tan Output Address 40 50 45 ns
Tee Output Chip Enable 20 30 25
Disable time®
Tco Output Chip disable 20 30 25 ns
NOTES:

. Positive current is defined as into the terminal referenced.
. All voltages with respect to network ground.
. Duration of short circuit should not exceed 1 second.

. Typical values are at Vg =5V, Ta

1
2,
3
4. Tested at an address cycle time of 1usec.
5,
6

=25°C.

. Measured at a delta of 0.5V from Logic Level with Ry = 75082, R, = 75052 and C; = 5pF.

TEST LOAD CIRCUIT

Vee
014y
o—=A, Vee
o—=1a,
O—"1A3 o450 R
o— Ay | 1
o—+{ag DUT '
O—» l
Ag o4f—o
o—+1aA
7 Cy (INCLUDES SCOPE &
o—=Ag 2 JIG CAPACITANCE)
O—»1Ag
o—{Aqg
o—{Ce GND
- - TC00781S
VOLTAGE WAVEFORM
+30V
ADDRESS <| 5V
ov
CE — +30V
1.5V 1.5V
ov
Tce — Tcp —
VoH
Hi-Z Hi-Z
04~ 04 —1
VoL
Taa
WF04661S
All inputs t, =t;=5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 82HS187 is a programmable read
only memory containing D-type, master-
slave data registers. The 82HS187 con-
tains 1024 words of 8 bits each. The
unprogrammed state is with all outputs
at a High level and can be selectively
programmed to a Low level by following
the Signetics Generic Il programming
method. The output structure is Three-
state for ease in connection to bus-
organized systems. The combination of
on-chip registers and Three-state out-
puts will substantially reduce cost and
size of pipelined microprogrammed sys-
tems and other designs where accessed
PROM data is temporarily stored in a
register.

All outputs will go into the third state or
Hi-Z condition whenever the asynchro-
nous chip enable (G) is High. The out-
puts are enabled when (GS) is brought
Low before the rising edge of the clock
and (G) is held Low. The (GS) flip-flop is
designed to power-up in the third state
or Hi-Z condition with the application of

82HS187
82HS187A

8K-Bit TTL Bipolar PROM

Product Specification

The 82HS187 also features an initialize
function, INIT. The initialize function pro-
vides the user with an extra word of
programmable memory which is ac-
cessed with single-pin control by apply-
ing a Low on INIT. The initialize function
is asynchronous and is loaded into the
output register and will appear at the
outputs upon an application of a Low on
NIT if the outputs are enabled, and will
control the state of the data registers
independent of all other inputs. The
unprogrammed state of INIT is all ones.

Data is read from the PROM by first
applying an address to inputs Ag to Ag.
During the setup time the output of the
array is loaded into the master flip-flop of
the data register. During the rising edge
(Low-to-High transition) of the clock, the
data is transferred to the slave of the
flip-flop and will appear on the output if
the output is enabled. Following the
rising edge clock transition, the ad-
dresses and synchronous chip enable
can be removed and the output data will
remain stable.

64 WORD x 128-BIT
PROGRAMMABLE FUSE ARRAY

HEEEEEE

Ao —

A —

ay — 10F84

2 WORD b
As ] DECODER

Ay —

As —

As —

A7 —] 10F16

Ay — BIT —
Ay — DECODER

1:18 MULTIPLEXER

RN

INITIALIZE WORD

8-BIT EDGE-TRIGGERED REGISTER

Oy

Og Os 04 O3 02 O

8D00951S

PIN CONFIGURATION
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N PACKAGE
a7 [1] [24)vee
Ag 2] [23) A5
As[3] 224
Aq[] [21]G
A3[5] [20] iNIT
aE] o [9)Gs
A 7] 18] cLk
Ao (2] [17) 0g
04[7] (16 o;
02[i9] [15] 06
0311} 1] 05
ano[i2} [130,
TOP VIEW
CD01200S
A PACKAGE
O; NC Ag A, A, Ay A,
[ [ (] [3] [7] [#] [5)
0, [12} \Z] As
0, [13] [3] Ae
GND [14 [2] A,
we 18] PLCC s [i]wne
o, [ 28] vec
0, [ig] [26] A,
19] [20] [21] [22] [23] [24] [25]
0, O NC CLK @8 NIT T
CD04531S]
FEATURES

e On-chip edge-triggered registers
o Programmable register with
asynchronous Initialize function
® 24-pin 300mil-wide DIP package
e Read cycle ''Address setup plus
clock to output delay"
- N82HS187: 55ns max
- N82HS187A: 45ns max
e Outputs: Three-state
e Unprogrammed outputs are High
level
e Synchronous and asynchronous
enables for word expansion



Signetics Bipolar Memory Products

Product Specification

8K-Bit TIL Bipolar PROM (1024 X 8) 82HS187/82HS187A
ORDERING CODE
DESCRIPTION ORDER CODES
Plastic Dual-In-Line
300mil-wide 24-pin N82HS187 N « N82HS187A N
Plastic Leaded Chip Carrier
450mil-sq 28-pin N82HS187 A « N82HS187A A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vpc
ViN Input voltage +55 Voc
Output voltage
Vo Off-state +55 Voc
Temperature range
Ta Operating 0to +75 0°C
Tste Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <Vgc < 5.25V
LIMITS
PARAMETER TEST CONDITIONS" 2 UNIT
Min Typ5 Max
Input voltage?
Vi Low 0.8 v
ViH High 2.0
Vic Clamp IN =-12mA -08 | -1.2
Output voltage? G, GS=Low
VoL Low lout = 16MA 0.5 v
Vou High lout =-2mA 24
Input current!
I Low VN = 0.45V -250 uA
lix High Vin = 5.25V 40
Output current! _
loz Hi-Z State G = High, Vour = 5.25V 40 uA
_§=_High, Vout = 0.5V -40
los Short circuit® G, GS=Low, Vour =0V -15 -70 mA
High Stored
Supply current
lcc Voo = 5.25V 125 175 mA
Capacitance G = High, Voo = 5.0V
Cin Input ViN=2.0V 5 pF
Cout Output Vour = 2.0V 8
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Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8)

82HS187 /82HS187A

AC ELECTRICAL CHARACTERISTICS R, =2708, R, =600%2, C_ = 30pF, 0°C <Tp <+75°C, 4.75V < Vg < 5.25V

N82HS 187 N82HS187A
PARAMETER* TO FROM UNIT
Min Typ® Max Min Typ Max
:(c::i ﬁz::p CK Address %5 300 ns
toc Delay Output CK 20 0 15 ns
twe Width H&L CK 20 10 15 10 ns
ton Delay Output INIT 12 30 25 ns
toin Recovery CK INIT 20 9 15 ns
twiN Width INIT 25 20 ns
tog Delay Output G 1 25 20 ns
tozc® Delay Output CK 16 25 20 ns
toza® Delay Output G 14 25 20 ns
NOTES:

OO HAE N =

TEST LOAD CIRCUIT

CK Vec

i1

LTI
i

z
El
o
]

Vee

All inputs: t = t;=5ns (10% to 90%).

(INCLUDES

R, SCOPE&JIG

CAPACITANCE)

CL

TC042408|

January 21, 1986

. Positive current is defined as into the terminal referenced.
. All voltages with respect to network ground.
. Duration of short circuit should not exceed 1 second.
. Tested at an address cycle time of 1us.

. Typical values are at Vcc =5V, Ta =25°C.
. Measured at a delta of 0.5V from Logic Level with Ry = 75082, R, = 75092 and C_ = 5pF.
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8K-Bit TTIL Bipolar PROM (1024 X 8) 82HS187 /82HS187A

VOLTAGE WAVEFORMS

+3.0V
S ¢ X

ov

+3.0V
CLOCK \ /
R E— ov
e twe
] +30V
SYNCHRONOUS /
ENABLE \ 4 ov
| I 05V 05V
weicr 4 n
— HI-Z — Vou
OuTPUTS
/ / v,
LOGIC “0” [} T Voo

osv 0.5V 30V

ASYNCHRONOUS =

ENABLE
ov
tesas tena—] toza-»| tog—] [=—tozc—
e—tcsa toc —={
tcHas—

WF11650S

NOTE:
All AC parameters are measured at 1.5V unless otherwise specified.

+3.0V
CLocK / \ /

ov
twe twe ——
+3.0V

R ton— ov
wiN LOGIC “1”
r VON
outPUTS {  vauprworo
v
e tom——| LOGIC “0” o
.

NOTE:
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 82HS189 is a programmable read
only memory containing D-type, master-
slave data registers. The 82HS189 con-
tains 1024 words of 8 bits each. The
unprogrammed state is with all outputs
at a High level and can be selectively
programmed to a Low level by following
the Signetics Generic Il programming
method. The output structure is Three-
state for ease in connection to bus-
organized systems. The combination of
on-chip registers and Three-state out-
puts will substantially reduce cost and
size of pipelined microprogrammed sys-
tems and other designs where accessed
PROM data is temporarily stored in a
register.

All outputs will go into the third state or
Hi-Z condition if the asynchronous chip
enable (G) is held High. The outputs are
enabled when (GS) is brought Low be-
fore the rising edge of the clock and (G)
is held Low. The (GS) flip-flop is de-
signed to power-up in the third state or
Hi-Z condition with the application of
Vece.

BLOCK DIAGRAM

82HS189
82HS189A

8K-Bit TIL Bipolar PROM

Product Specification

The 82HS189 also features an initialize
function, INIT. The initialize function pro-
vides the user with an extra word of
programmable memory which is ac-
cessed with single-pin control by apply-
ing a Low on INIT. The initialize function
is synchronous and is loaded into the
output register on the next rising edge of
the clock. The unprogrammed state of
INIT is all ones.

Data is read from the PROM by first
applying an address to inputs Ag to Ag.
During the setup time the output of the
array is loaded into the master flip-flop of
the data register. During the rising edge
(Low-to-High transition) of the clock, the
data is transferred to the slave of the
flip-flop and will appear on the output if
the output is enabled. Following the
rising edge clock transition, the ad-
dresses and synchronous chip enable
can be removed and the output data will
remain stable.

Ao —
Ay —
Ay — ‘wcgnf)‘ 64 WORD x 128-BIT
As — oecoper > PROGRAMMABLE FUSE ARRAY
Ay —1
As —
A —1
A7 —] 10F 16 1:16 MULTIPLEXER
As — BIT  freeed
Ay — DECODER
INITIALIZE WORD

!

Py

Py oy

8-BIT EDGE-TRIGGERED REGISTER

FLIP-FLOP f:}
3

Op 07 Os Os Os O3 Oz O

BD00961S
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PIN CONFIGURATION

N PACKAGE
A [T [24]vee
Ag[Z] 23] Ag
as[3] [22] A
Aq[4] 211G
A3[5] [20) INTT
nE] o [Ees
A [0} 18] cLk
Ao[E] [17] 0g
0,[9] [16] 07
0,10} [15]06
03] 4] o5
Gno[i2] [13] 04
TOP VIEW
cooracos
A PACKAGE

0, NC Ag A; Ap Aj A,

[ [19] [¢] [s] [7] [¢] [5]

02 IE \3 Ag
GND [14] E] A,
we 15 PLCC o [1]nc
0, [18 28] vec
0, 18] 26] Ag

ST E W E

0, Og NC CLK GS iNT G

CDo4s31S|

FEATURES

e On-chip edge-triggered registers

e Asynchronous and synchronous
enables for word expansion

e Programmable register with
synchronous initialize function

e 24-pin 300mil package

e Read cycle ""Address Setup plus
Clock to Output Delay"
- N82HS189: 55ns max
- N82HS189A: 45ns max

e Unprogrammed outputs are High
level

e Outputs: Three-state



Signetics Bipolar Memory Products

Product Specification

8K-Bit TIL Bipolar PROM (1024 X 8) 82HS189/82HS189A
ORDERING CODE
DESCRIPTION ORDER CODES
Plastic Dual-In-Line
300mil-wide 24-pin N82HS189 N « N82HS189A N
Plastic Leaded Chip Carrier
450mil-sq 28-pin N82HS189 A « N82HS189A A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vece Supply voltage +7 Vpe
Vin Input voltage +55 Voc
Output voltage
Vo Off-state +55 Vpc
Temperature range
Ta Operating 0to +75 o
TstG Storage -65 to +150 ¥
DC ELECTRICAL CHARACTERISTICS 0°C <Ta<+75°C, 4.75V < V¢ < 5.25V
LIMITS
PARAMETER TEST CONDITIONS" 2 UNIT
Min | TypS | Max
Input voltage?
Vi Low 0.8 v
ViH High 20
Vic Clamp N =-12mA -0.8 -1.2
Output voltage? G, GS = Low
VoL Low louT = 16mMA 05 v
VoH High lout = -2mA 2.4
Input current’
e Low ViN = 0.45V -250 uA
™ High VN = 5.25V 40
Output current!
loz Hi-Z State G = High, Vour =5.25V 40 A
G = High, Voyr =05V -40
los Short circuit® G, GS=Low, Voyr =0V -15 -70 mA
High Stored
Supply current
Icc Vg = 5.25V 125 175 mA
Capacitance G = High, Vo =5.0V
CiN Input ViN=20V 5 pF
Cout Output Vour = 2.0V 8
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Product Specification

8K-Bit TTL Bipolar PROM (1024 X 8)

82HS189/82HS189A

AC ELECTRICAL CHARACTERISTICS R; =2708, Ry = 6005, C_=30pF, 0°C < T <+75°C, 4.75V < V¢ <5.25V

N82HS 189 N82HS189A
PARAMETER* TO FROM UNIT
Min Typ® Max Min Typ Max

tcsa Setup 35 30
tona Hold CK Address 0 0 ns
toc Delay Output CK 10 20 0 15 ns
twe Width H&L CK 20 10 15 ns
tcsas Setup 15 10
tcies  Hold oK Gs 5 5 ns
tcsiN Setup — 25 20
torin Hold CK INIT 0 8 0 ns
tog Delay Output G 11 25 20 ns
tozc® Delay Output CK 16 25 20 ns
toza® Delay Output G 14 25 20 ns

NOTES:

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

2. All voltages with respect to network ground.

3. Duration of short circuit should not exceed 1 second.

4. Tested at an address cycle time of 1us.

5. Typical values are at Vgc =5V, Ta =25°C.

6. Measured at a delta of 0.5V from Logic Level with Ry = 75052, Ry = 7502 and Ci = 5pF.

TEST LOAD CIRCUIT

CK Ve
oMo
M Vi
cc
o—{ A2
[ Z (INCLUDES
A o - R, SCOPEA NG
=1 U KR CAPACITANCE)
O—{As M
O—»{ Ag o,}—o
o
Ag c
O—-| Ay
oO—»{iNIT, G,GS
%GN" = 3
TCoa2408|
All inputs: t, =t =5ns (10% to 90%).
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8K-Bit TTL Bipolar PROM (1024 X 8) 82HS189/82HS189A

VOLTAGE WAVEFORMS

+3.0V
ADDRESS X X

ov

| T\ Y a——

ov
e twe
—— +3.0V
SYNCHRONOUS \ /
ENABLE f ov
' 1 05V 05V
LOGIC “1"
,J_' HI-Z 4 Vou
ouTPUTS X
/—t / v
LOGIC “0” [} T Vo
05v osv
ASYNCHRONOUS +30
ENABLE
ov
Fe—tesas —1=—tcHa—| tozg—+ [~—tog—— =——tozc —{
le———tega —f—1oc
fe———tcnas —

WE1 16508

NOTE:
All AC parameters are measured at 1.5V unless otherwise specified.

+30V
cLock / \ /
L ov

L

ov
R 0sv
tesin LOGIC “1” KS

= Vou
ouTPUTS VALID INIT WORD

[+—toc—| LOGIC “0” T Vo

05V

e +3.0V
ASYNCHRONOUS
ENABLE 4
ov
fe—tozg—|

WF11660S

NOTE:
All AC parameters are measured at 1.5V unless otherwise specified
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Bipolar Memory Products

DESCRIPTION

The 82S191 and 82S191A are field pro-
grammable, which means that custom
patterns are immediately available by
following the Signetics Generic | fusing
procedure. The 82S191 and 82S191A
are supplied with all outputs at a logical
Low. Outputs are programmed to a logic
High level at any specified address by
fusing the Ni-Cr link matrix.

This device includes on-chip decoding
and 3 chip enable inputs for ease of
memory expansion. It features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

The 82S191 and 82S191A devices are
also processed to military requirements
for operation over the military tempera-
ture range. For specifications and order-
ing information consult the Signetics Mil-
itary Data Book.

BLOCK DIAGRAM

825191
825191A

16K-Bit TTL Bipolar PROM

Product Specification

FEATURES

e Address access time:
- N82S191: 80ns max
- N82S191A: 55ns max

o Power dissipation: 40uW/bit typ
o Input loading: -100uA max

e Three chip enable inputs

e On-chip address decoding

e No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible
e Outputs: Three-state

APPLICATIONS
e Sequential controllers

e Microprogramming

e Hardwired algorithms
e Control store

e Random logic

e Code conversion

PIN CONFIGURATION

Ay O———— >

1:128
ADDRESS DECODER

LINES

A0 O

128 x 128
MATRIX

LiXe:

A1 0

1:16 1 1:16 | 1:16 1:16 ] 1:16 | 1:16

A20

1:16
MUX MUX

1:16

MUX|MUX fMUX MuUXx MUX|MUX

A3 O—

LI TTT

CEy

CEj

8 THREE-STATE DRIVERS

BERRREE

Oy 0 O3 04 Os Og 07 Og
OUTPUTLINES

80009408
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N PACKAGE
A7l (23] vee
a2 (73] Ag
[ E [22] Ag
A ] 71 Ao
A3 [5] 20] CE,
(6] pp  [E]cE
A [ 2] cEq
Ao [E] [17] 0g
04 =] [16] 07
02 [io] 7] 06
03 [i] [12] 05
6N [i7] [13] 0,
TOP VIEW
coorisos
A PACKAGE
INDEX
CORNER . ' 2
5 o b 25
PLCC
n p 19
12 18
TOP VIEW
CD0028PS
Pin  Function Pin  Function
1 NC 15 NC
2 A 16 Oy
3 As 17 Os
4 As 18 O
5 Ag 19 O
6 Ag 20 Og
7 A 21 NC
8 A 22 CE,
9 A 23 CE,
10 NC 24 CTE,
1104 25 Aqo
12 0, 26 Ag
13 O3 27 Ag
14 GND 28 Voc




Signetics Bipolar Memory Products Product Specification

16K-Bit TTL Bipolar PROM (2048 X 8) 825191, 82S191A

ORDERING CODE
PACKAGE DESCRIPTION

Plastic Dual Inline
600mil wide 24-pin

Plastic Leaded Chip Carrier
450mil sq 28-pin

ORDER CODE

N82S191 N « N82S191A N

N82S191 A « N82S191A A

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Vde
Vin Input voltage +5.5 Vdc
Output voltage
Vo Off-state +55 Ve
Temperature range
Ta Operating 0to +75 °C
Tste Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <Tp<+75°C, 4.75V < V¢ <5.25V

LIMITS
PARAMETER TEST CONDITIONS'? UNIT
Min Typs Max
Input voltage
Vi Low 0.8 v
V|H High 2.0
Vic Clamp IIN=-12mA -0.8 -1.2
Output voltage CE; = Low, CEp3 = High
VoL Low lout = 9.6mA 0.45 "
VoH High loutr =-2mA 24
Input current’
lie Low Vin = 0.45V -100 HA
IH High Vin = 5.5V 40
Output current!
loz Hi-Z state CE; = High, CEp3 = Low, -40 A
Vour = 0.5
CE; = High, CEp3 = Low, 40
Vout =5.5
los Short circuit® CE; = Low, CEp3 = High, -15 -70 mA
Vour = 0V
Supply current
Icc Ve = 5.25V 130 175 mA
Capacitance CE; = High, CEp3 = Low,
Vce = 5.0V
Cin Input ViN = 2.0V 5 pF
Cout Output Vour = 2.0V 8

June 6, 1985
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Product Specification

16K-Bit TIL Bipolar PROM (2048 X 8)

825191, 825191A

AC ELECTRICAL CHARACTERISTICS R;=2709, R, =600%2, C_=30pF, 0°C <Tp <+75°C, 4.75V <Vcc <5.25V

N82S191 N82S191A
PARAMETER TO FROM UNIT
Min | Typ® | Max Min Typ Max
Access time?*
Taa Output Address 50 80 50 55 ns
Tce Output Chip enable 30 40 20 30
Disable time®
Tco QOutput Chip disable 30 40 20 30 ns
NOTES:

OO D W =

TEST LOAD CIRCUIT

. Positive current is defined as into the terminal referenced.
. All voltages with respect to network ground.

. Duration of short circuit should not exceed 1 second.

. Tested at an address cycle time of 1usec.

. Typical values are at Vgc =5V, Tp =25°C.

. Measured at a delta of 0.5V from Logic Level with Ry = 75082, R, =75092 and C = 5pF.

VOLTAGE WAVEFORM

Vee

Ay

A2

A3

Aq

As

As

A7

Ag

Ag ouT

Ao Og —o

CEy

CE2CE3 500
—_

Oy }—o

PLITTIIIqTieg

Vee

[ (INCLUDES SCOPE AND

R;‘l’ JIG CAPACITANCE)
L L

TCo0771S

- +3.0vV
ADDRESS i(tsv

CE

fv.sv 1.5V
CE3CEg v
Tce—] Tco Vom
04~ Og —
v

le—Tan— oL

WF046415

All inputs t, = t;=5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 82S191C is field programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The 825191C is supplied with all outputs
at a logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

This device includes on-chip decoding
and 3 chip enable inputs for ease of
memory expansion. It features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

The 82S191C devices are also pro-
cessed to military requirements for oper-
ation over the military temperature
range. For specifications and ordering
information consult the Signetics Military
Data Book.

BLOCK DIAGRAM

825191C

16K-Bit TTL Bipolar PROM

Product Specification

FEATURES
e Address access time: 35ns max

® Power dissipation: 40uW/bit typ
® Input loading: -100#A max

e Three chip enable inputs

® On-chip address decoding

e No separate fusing pins

e Unprogrammed outputs are Low
level

e Fully TTL compatible
e Outputs: Three-state

APPLICATIONS

e Prototyping/volume production
e Sequential controllers

e Microprogramming

e Hardwired algorithms

e Control store

¢ Random logic

e Code conversion

PIN CONFIGURATION

A. O -
lal}

ADDRESS

1:128
DECODER
LINES o

i
|
|
|
|

128 x 128
MATRIX

1:16
MUX

1:16
MUX

1:16
MUX

1:16
Mux

1:16
MUX

1:16
MUX

1:16
Mux

116
MUX

HEEEEEE

8 THREE-STATE DRIVERS

NEEEE

03 04 O5 0O O; Og
BDO0930S

]

04

N PACKAGE
A [0 [24] vee
g 2] (73] Ag
As 3] [22] A9
Aq[4] [71] Ao
43 [5] [20] CE,
aE] oip  [Bce
A [ 18] cey
40 [E] [17] 0g
o, (5] [16] 07
02 [i0} 5] 06
03 [i] 1] 05
GND 12 73] 04
TOP VIEW
CDO1180S
A PACKAGE

TOP VIEW
Pin  Function Pin
1 NC 15 NC
2 A; 16 O4
3 Ag 17 Os
4 As 18 Og
5 A4 19 07
6 Aj 20 Og
7 A 21 NC
8 Ay 22 CEg
9 Ao 23 CEp
10 NC 24 CE
11 O 25 Agp
12 0, 26 Ay
13 O, 27 Ag
14  GND 28 Vcc

CD0028PS

Function
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16K-Bit TTIL Bipolar PROM (2048 X 8) 825191C
ORDERING CODE
DESCRIPTION ORDER CODE
Plastic Dual Inline
600mil wide 24-pin NB25191C N
Plastic Dual Inline
300mil wide 24-pin NB28191C N3
Plastic Leaded Chip Carrier
450mil sq 28-pin N828191C A
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Ve
VIN Input voltage +55 Vdc
Output voltage
Vo Off-state +5.5 Ve
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <Tp<+75°C, 4.75V <Vcc <5.25V
LIMITS
PARAMETER TEST CONDITIONS'2 UNIT
Min Typ® Max:
Input voltage
ViL Low 0.8 v
ViH High 2.0
Vic Clamp Iin=-12mA -0.8 -1.2
Output voltage CE; = Low, CEp3 = High
VoL Low lout = 9.6mA 0.45 \"
VoH High lout =-2mA 2.4
Input current
I Low Vin = 0.45V -100 LA
I High Vin = 5.5V 40
Output current
loz Hi-Z state CE4 = High, CEp3 = Low, -40 uA
Voutr =05
CE, = High, CEp3 = Low, 40
__ Vour=55
los Short circuit® CE; = Low, CEpg = High, -15 -70 mA
Vour =0V
Supply current
Icc Vce =5.25V 130 175 mA
Capacitance Vee =5.0V
Cin Input ViN =20V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

16K-Bit TTIL Bipolar PROM (2048 X 8)

825191C

AC ELECTRICAL CHARACTERISTICS R =270, Ry =600S2, C_ = 30pF, 0°C < T <+75°C, 4.75V < V¢ < 5.25V

PARAMETER

TO

FROM

LIMITS

Min

Typ®

UNIT

Access time?*
TaA
Tce

Output
Output

Address
Chip enable

30
15

35
20

ns

Disable time®
Teo

Output

Chip disable

15

20

ns

NOTES:
1. Positive current is defined as into the terminal referenced.

2
3
4.
5
6.

TEST LOAD CIRCUIT

. All voltages with respect to network ground.

. Duration of short circuit should not exceed 1 second.
Tested at an address cycle time of 1usec.

. Typical values are at Vcc =5V, Tp = 25°C.

. Measured at a delta of 0.5V from Logic Level with Ry = 75082, Ry = 75082 and C_ = 5pF.

VOLTAGE WAVEFORM

Vee

Ay

A2

A3

As

As

Ag

A7

Ag

Ag out
Ao Og —o
CE,
CE2C83 5

o, }—o

PLITTITITgeg

Vee

R2

C, (INCLUDES SCOPE AND
JIG CAPACITANCE)

TCo07718

ADDRESS> 1.5V

CE,

v

04~ 0g —|

15
CE,CE3

HI-Z

Tce—

fe—Taa—>

All inputs t, =t;=5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

DESCRIPTION

The 82HS195 is field programmable,
which means that custom patterns are
immediately available by following the
Generic |l fusing procedure. The
Signetics 82HS195 is supplied with all
outputs at logical High. Outputs are pro-
grammed to a logic Low level at any
specified address by fusing a program-
mable matrix.

This device includes on-chip decoding
and 2 chip enable inputs for memory
expansion. It features Three-state out-
puts for optimization of word expansion
in bused organizations.

Ordering information can be found on
the following page.

This device is also processed to military
requirements for operation over the mili-
tary temperature range. For specifica-
tions and ordering information consult
the Signetics Military Data Book.

BLOCK DIAGRAM

82HS195
82HS195A
82HS195B

16K-Bit TTL Bipolar PROM

Product Specification

FEATURES
e Low power dissipation: 35u W/bit
typ
o Address access time:
- N82HS195: 45ns max
- N82HS195A: 35ns max
- N82HS195B: 25ns max

o Input loading: 100uA max

e On-chip address decoding

o No separate fusing pins

e Unprogrammed outputs are High
level

e Fully TTL compatible
o Outputs: Three-state
e 2 chip enable inputs

Ag O——

ADDRESS
LINES

Ag O—t—s

1:128
DECODER

128 x 128 MATRIX

1:32
Mux

4 THREE-STATE DRIVERS

oo

04 0, 03 04
OUTPUT LINES

80006515
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PIN CONFIGURATION

D, N PACKAGE
g [ 2} Vee
A7 7] [15] Aq
ag (3] 7] A10
s pp  [DAn
mE] anp  [EICE
a3[e] so-L [EITE
Az (7] [12] 04
A1 E] [13] 0,
Ao (5] [12] 03
GND [0 [11] 04
TOP VIEW comons




Signetics Bipolar Memory Products

Product Specification

16K-Bit TTL Bipolar PROM (4096 X 4)

82HS195, 82HS195A, 82HS195B

ORDERING CODE

PACKAGE DESCRIPTION

ORDER CODES

Plastic Dual Inline
300mil wide 20-pin

N82HS195 N « N82HS195A N « N82HS195B N

Plastic Small Outline
300mil wide 20-pin

N82HS195 D « N82HS195A D « N82HS195B D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vde
ViN Input voltage +5.5 Vge
Output voltage
Vo Off-state +55 Vac
Temperature range
Ta Operating 0to +75
Tsta Storage -65 to +150 °C

DC ELECTRICAL CHARACTERISTICS 0°C<Tp< +75°C, 4.75V <V¢c <5.25V

LIMITS
PARAMETER TEST CONDITIONS" 2 UNIT
Min | Typ® | Max
Input voltage
Vi Low?® 0.8
V|H H(gh 2.0
Vic Clamp Iin=-12mA -0.8 -1.2
Output voltage CE; & CE;=Low
VoL Low lout = 16MA 0.45 \"
Vou High lout =-2mA 24
Input current
lie Low Vin = 0.45V -100 HA
IiH High ViN=5.5V 40
Output current
loz Hi-Z State CE; & CEj, = High, Voyrt = 0.5V -40 KA
CE; & CE; = High, Voyt =5.5V 40
los Short circuit? CE; & CE, = Low, Voyr =0V High Stored -15 -70 mA
Supply current
lec Ve = 5.25V 120 145 mA
Capacitance CE; & CE; = High, Vcc = 5.0V
CiN Input Vin = 2.0V 5 pF
Cout Output Vourt = 2.0V 8
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Product Specification

16K-Bit TTL Bipolar PROM (4096 X 4)

82HS195, 82HS195A, 82HS1958B

AC ELECTRICAL CHARACTERISTICS R, =270, R, =600, C_=30pF, 0°C<Tp < +75°C, 4.75V <V <5.25V

N82HS 195 N82HS195A N82HS195B
PARAMETER TO FROM UNIT
Min | Typ® | Max | Min | Typ® | Max | Min | Typ® | Max
Access Time’
TaA Output Address 35 45 25 35 20 25 ns
Tce Output Chip Enable 20 25 15 20 10 15
Disable time®
Teo Output Chip disable 20 25 15 20 10 15 ns
NOTES:
1. Al voltage values are with respect to network ground terminal.
2. Positive current is defined as into the terminal referenced.
3. Measured with one output switching from a Logic ""1" to a Logic "0".
4. Duration of the short circuit should not exceed 1 second.
5. Typical values are at Vcc =5V, Tp =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 75082, R, = 7502, C| = 5pF.
7. Tested at an address cycle time of 1usec.

TEST LOAD CIRCUIT
{

Ay VeC
A4

A2

Az oo
Ag
As
Ag
A7
Ag o
A R

A:o Oaf—2 : (INCLUDES SCOPE AND
Ay JIG CAPACITANCE)
CEy
CE;

Vee

PLTTITTIITTeg

:

TC005808

VOLTAGE WAVEFORM

+30v
ADDRESS )(LSV

— +3.0V
CE, & CE, —\EV 15V
ov
Tce— Tco
Hi-Z 5 Hiz oM
04 ~ 04—

v
le—Tan — oL

WF04190S.

All inputs t, =t;=5ns (10% to 90%)
All AC parameters are measured at 1.5V unless otherwise specified.
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828321 32,768-bit PROM (4096 x 8) .............. 285
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Bipolar Memory Products

DESCRIPTION

The 828321 is field programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic | fusing procedure.
The 825321 is supplied with all outputs
at a logical Low. Outputs are pro-
grammed to a logic High level at any
specified address by fusing the Ni-Cr link
matrix.

This device includes on-chip decoding
and 2 chip enable inputs for ease of
memory expansion. It features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

This device is also processed to military
requirements for operation over the mili-
tary temperature range. For specifica-
tions and ordering information consult
the Signetics Military Data Book.

BLOCK DIAGRAM

825321

32K-Bit TTL Bipolar PROM

Product Specification

FEATURES
o Address access time: 70ns max

e Power dissipation: 20uW/bit typ
e Input loading: ~100uA max

e Two chip enable inputs

e On-chip address decoding

o No separate fusing pins

e Unprogrammed outputs are Low
level

o Fully TTL compatible
e Outputs: Three-state

APPLICATIONS

e Prototyping/volume production
e Sequential controllers

e Microprogramming

o Hardwired algorithms

e Control store

e Random logic

e Code conversion

PIN CONFIGURATION

As 0'—" |
|
1:128 128 x 256
ADDRESS | pecoper| | MATRIX
LINES | |
| |
A O
"o 1
Mo 1:32 | 1:32 | 1:32 | 1:32 | 1:32 [ 1:02 f 1:32 ] 1:32
22 CC mux | mux]mux | mux | mux |mux fmMux jmux
3
" HEEEEEN

8 THREE-STATE DRIVERS

BERREN

0, 0 O3 0 O O O7 Og
OUTPUT LINES

BD000208
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N PACKAGE
A7 [ [2¢] Vec
4g [Z] 23] Ag
As 5] [22] Ag
Aq[4] [21] A1q
A3 [5] [20] &,
Az [6] DIP [75] Ay
A [T 78] CE3
4o [2] [17] Os
4[] €] o7
0, [i0] 5] O
03] 7] 05
ano [i2 [13] 04

TOP VIEW




Signetics Bipolar Memory Products

Product Specification

32K-Bit TTL Bipolar PROM (4096 X 8) 825321
ORDERING CODE
DESCRIPTION ORDER CODES
Plastic Dual Inline
600mil wide 24-pin N§28321 N
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vde
Vin Input voltage +5.5 Vdc
Output voltage
Vo Off-state +5.5 Vdc
Temperature range
Ta Operating 0to +75 °C
Tsta Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS 0°C <T < +75°C, 4.75V < V¢¢ <5.25V
LIMITS
PARAMETER TEST CONDITIONS'2 UNIT
Min TypS Max
Input voltage
Vi Low 0.8
Vin High 2.0 v
Vic Clamp Iy =-12mA -0.8 -1.2
Output voltage CE, = Low, CE, = High
Vou Low ouT = 9.6mA 0.45 \
VoH High lout =-2mA 2.4
Input current
(R Low Vin = 0.45V -100 HA
I High Vin = 5.5V 40
Output current
loz Hi-Z State CE; = High, CE = Low, Voyr = 0.5 -40 A
. CE, = High, CE> = Low, Voyr =5.5 40
los Short circuit® CE, = Low, CE; = High, Voyt =0V -15 -70 mA
Supply current
lcc Vce =5.25 130 175 mA
Capacitance
VCC =50V
Cin Input Vin = 2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

32K-Bit TTL Bipolar PROM (4096 X 8)

825321

AC ELECTRICAL CHARACTERISTICS R;=4709, Ry = 1k§2, C_=30pF, 0°C <Tp < +75°C, 4.75V <Vcc <5.25V

LIMITS
PARAMETER TO FROM UNIT
Min Typ® Max
Access time*
TaA Output Address 60 70 ns
Tce Output Chip enable 20 25
Disable time®
Tco Output Chip disable 20 25 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. All voltages with respect to network ground.
3. Duration of short circuit should not exceed 1 second.
4. Tested at an address cycle time of 1usec.
5. Typical values are at Vgg =5V, Tp=25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 7508, Rp =750 and C = 5pF.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
vfc
e L)
o—=1 A,
o—la, vee +3.0V
A ADDRESS X 1.5V
O—=1A3 04 }—o ov
O—=144 1 —
o— A5 | Ry CEy +3.0V
o— Ag DUT : 1.5V 15V
o—el A H CE; ov
7 H Tce— Tco
ne ! CL (INCLUDES SCOPE AND Hi-Z Vou
o—=149 ! Rp] = JIG CAPACITANCE) 01~ 0% —
o—lapp  %f—o° le—Tan — VoL
o—={Ayy WF04621S
o—=1 CE,
o E26np

TC00571S
All inputs: t, =t =5ns (10% to 90%).

All AC parameters are measured at 1.5V unless otherwise specified.
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DESCRIPTION

The 82HS321 is field programmable,
which means that custom patterns are
immediately available by following the
Signetics Generic Il fusing procedure.
The 82HS321 is supplied with all outputs
at a logical High. Outputs are pro-
grammed to a logic Low level at any
specified address by fusing a program-
mable matrix.

This device includes on-chip decoding
and 2 chip enable inputs for ease of
memory expansion. It features Three-
state outputs for optimization of word
expansion in bused organizations.

Ordering information can be found on
the following page.

This device is also processed to military
requirements for operation over the mili-
tary temperature range. For specifica-
tions and ordering information consult
the Signetics Military Data Book.

BLOCK DIAGRAM

82HS321
82HS321A
82HS321B

32K-Bit TTL Bipolar PROM

Product Specification

FEATURES

e Address access time:
N82HS321: 45ns max
N82HS321A: 35ns max
N82HS321B 30ns max

e Power dissipation: 20uW/bit typ
® Input loading: -100A max

e 2 chip enable inputs

e On-chip address decoding

o No separate fusing pins

® Unprogrammed outputs are High
level

e Fully TTL compatible
e Outputs: Three-state

APPLICATIONS
® Prototyping/volume production

e Sequential controllers
e Microprogramming *
o Hardwired algorithms
e Control store

o Random logic

e Code conversion

PIN CONFIGURATION

Ao O——I—ﬁ I
1:128 128 x 256
ADDRESS | |
LINES I DECODER | MATRIX
| |
Ag O——————— —
"o | |
I 1:32 §1:32 [ 1:32 | 1:32 | 1:32 | 1:32 | 1:32 ] 1:32
I MUX | MUX [MUX | MUX | MUX | MUX [MUX | MUX
|
A110-

HEEEEEE

CE,
CE,

8 THREE-STATE DRIVERS

EEEREE

0 0 O3 04 O5 Og Oy Op
OUTPUT LINES

pa—

80006615

N PACKAGE
A7 [0 [24] Ve
As [Z] 23] Ag
As [3] [22] Ay
A 21] Ao
SEH e A
M anp  [RlAn
AT FLAT [FE]ce;
Ao [E] [17) Og
04 7] 7] o7
02 [i9] [i5] Og
03 i} [14] 05
ano [i2} [13] 04
TOP VIEW
CD00951S
A PACKAGE
INDEX
CORNER 2
5 o b 25
PLCC
1" 4 p 19
12 18
TOP VIEW
cooozops
Pin  Function Pin  Function
1 NC 15 NC
2 A 16 O,
3 As 17 Os
4 As 18 Og
5 Ag 19 0Oy
6 Aj 20 Og
7 Az 21 NC
8 A 22 CE,
9 Ap 23 Aygy
10 NC 24 CE,
1M1 0 25 Aq
12 0, 26 Ag
13 0 27 Ag
14 GND 28 Vce
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Signetics Bipolar Memory Products Product Specification

32K-Bit TTL Bipolar PROM (4096 X 8) 82HS321, 82HS321A, 82HS321B

ORDERING CODE

PACKAGE DESCRIPTION ORDER CODES

SO0 it e N82HS321 N o N82HS321A N « NB2HS321B N
ggé?n";“’wg:a'zf_‘g&e N82HS321 F « N82HS321A F « NB2HS321B F
Z'S%Sr:ﬁ ';:aggiir?h‘p Carrier NB2HS321 A « N82HS321A A « NB2HS321B A

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Ve
ViN Input voltage +55 Ve
Output voltage Vdc
Vo Off-state +5.5
Temperature range
Ta Operating 0to +75 oc
Tsta Storage -65 to +150 .
DC ELECTRICAL CHARACTERISTICS 0°C <Tj<+75°C, 4.75V < Vg <5.25V
LIMITS
PARAMETER TEST CONDITIONS'2 UNIT
Min Typ® Max
Input voltage
ViL Low® 0.8
ViH High® 2.0 \Y
Vic Clamp N =-12mA -0.8 -1.2
Output voltage CE; = Low, CE; = High
VoL Low ouT = 9.6mA 0.45 \%
Von High lout =-2mA 2.4
Input current
I Low Vin = 0.45V -100 WA
™ High Vin=5.5V 40
Output current o
loz Hi-Z state E1 = High, CE; = Low, Voutr =0.5 -40 HA
(E1 = High, CE» = Low, Voyr =5.5 40
los Short circuit* CE1 = Low, CE; = High, Voyt = OV -15 -70 mA
Supply current
Icc Veo = 5.25V 130 175 mA
Capacitance s
CE4 = High, CE; = Low,
Vce =5.0V
Cin Input ViN=2.0V 5 F
Cout Output Vout = 2.0V 8 p
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Product Specification

32K-Bit TTL Bipolar PROM (4096 X 8)

82HS321, 82HS321A, 82HS3218B

AC ELECTRICAL CHARACTERISTICS R; =4708, Ry =1k, C_ = 30pF, 0°C < Tp < +75°C, 4.75V <Vcc <5.25V

N82HS321 N82HS321A N82HS321B
PARAMETER TO FROM UNIT
Min | Typ® | Max | Min | Typ® | Max | Min | Typ® | Max
Access time’
TaA Output Address 40 45 30 35 25 30 ns
Tce Output Chip enable 25 30 20 25 18 20
Disable time®
Teco Output Chip disable 25 30 20 25 18 20 ns
NOTES:
1. Positive current is defined as into the terminal referenced.
2. Al voltages with respect to network ground.
3. Measured with one output switching from from a Logic 1" to a Logic ""0".
4. Duration of short circuit should not exceed 1 second.
5. Typical values are at Vg =5V, Tp =25°C.
6. Measured at a delta of 0.5V from Logic Level with Ry = 7502, R, = 750%2, C_ = 5pF.
7. Tested at an address cycle time of 1usec.

TEST LOAD CIRCUIT

f

ag Vee
Aq

A2 Vee
A3 O1}—o

Aa

As

Ag DUT
A7

Ag

Ag

Ay Og —o
A1q
CE,

CE2 gnp

Ll

C_ (INCLUDES SCOPE AND
R2 JIG CAPACITANCE)

SRENeNReenes!

TC005708

VOLTAGE WAVEFORM

+3.0V

ADDRESS ><l 5V
ov

CE,y +30V

f 1.5V {,sv

CE, ov
Tce—~ Tco Vo

Hi-Z

le—Tan —= VoL

0y ~ Og —f

WF04201S

All inputs: t,=t; =5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar Memory Products

The 82HS641 is field programmable,
which means that custom patterns are
immediately availabie by following the
Signetics Generic |l fusing Procedure.
The 82HS641 is supplied with all outputs
at a logical High. Outputs are pro-
grammed to a logic low level at any
specified address by fusing the vertical
junction matrix.

This device includes on-chip address
decoding with 1 chip enable input for
ease of memory expansion. It features
Three-state outputs for optimization of
word expansion in bused applications.

Ordering information can be found on
the following page.

This device is also processed to military
requirements for operating over the mili-
tary temperature range. For specifica-
tions and ordering information consult
the Signetics Military Data Book.

BLOCK DIAGRAM

82HS641
82HS641A
82HS641B

64K-Bit TIL Bipolar PROM

Product Specification

FEATURES

e Address access time:
- N82HS641 55ns max
- N82HS641A 45ns max
- N82HS641B 35ns max

® Power dissipation: 10uW/bit typ
® Input loading: -100A max

e One chip enable input

® On-chip address decoding

® No separate fusing pins

e Unprogrammed outputs are High
level

e Fully TTL compatible
e Outputs: Three-state

APPLICATIONS

o Prototyping/volume production
e Sequential controllers

® Microprogramming

e Hardwired algorithms

e Control store

® Random logic

e Code conversion

PIN CONFIGURATION

Ao O—

ADDRESS

1:256
LINES DECODER

A7 O

256 x 258
MATRIX

1:32 11:32 1:32 1 1:32 1 1:32 | 1:32 | 1:32 1:32
MUX | MUX [MUX | MUX | MUX | MUX IMUX IMUX

HEEEEN

8 THREE-STATE DRIVERS

BEEEEN

0y 02 03 04 O5 Og O; Og
OUTPUT LINES

80006715

N PACKAGE
A7 [ [24] vee
As 2] 73] Ag
As 5] [22] Ay
AT [71] Ao
A [E] 0] CE,
Az [€] DIP [19] Ayy
e (18] A2
Ao (2] 7] Og
0, [7] mE
0 i} 7] O
03 (i1} [14] 05
ano [iZ} 13] 04
Toeview
A PACKAGE

Pin  Function Pin  Function
1 NC 15 NC
2 A; 16 O4
3 As 17 Os
4 Ag 18 Og
5 As 19 07
6 Aj 20 Og
7 A 21 NC
8 A 22 A
9 A 23 Ay

10 NC 24 A
1 0 25 Ag
122 0, 26 Ag
13 O, 27 Ag
14  GND 28 Vco
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Signetics Bipolar Memory Products

Product Specification

64K-Bit TIL Bipolar PROM (8192 X 8)

82HS641, 82HS641A, 82HS641B

ORDERING CODE

PACKAGE DESCRIPTION

ORDER CODES

Plastic Dual Inline
600mil wide 24-pin

N82HS641 N « NB2HS641A N « N82HS641B N

Ceramic Dual Inline
600mil wide 24-pin

N82HS641 F « N82HS641A F « NB2HS641B F

Plastic Leaded Chip Carrier

450mil sq 28-pin

N82HS641 A « N82HS641A A « NB2HS641B A

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vee Supply voltage +7 Vdc
Vin Input voltage +5.5 Vde

Output voltage Ve
Vo Off-state +5.5

Temperature range
Ta Operating 0to +75 oC
Tsta Storage ~65 to +150

DC ELECTRICAL CHARACTERISTICS 0°C <T, <+75°C, 4.75V <V <5.25V

LIMITS
PARAMETER TEST CONDITIONS"2 UNIT
Min Typ® Max
Input voltage
ViL Low® 0.8
Vi High?® 20 '
Vic Clamp In=-12mA -0.8 ~-1.2
Output voltage CE; = Low
VoL Low lout = 9.6mA 0.45 3
VoH High lout =-2mA 2.4
Input current
e Low Vin = 0.45V -100 HA
i1 High VN =5.5V 40
Output current
loz Hi-Z State CE, = High, Vour = 0.5V -40 WA
CE¢ = High, Voyt = 5.5V 40

los Short circuit* CE; = Low, Vout =0V -15 -70 mA
Supply current
lec Ve =5.25V 130 175 mA
Capacitance CE, = High

Vee = 5.0V
CiN Input ViN=2.0V 5 pF
Cout Output Vour = 2.0V 8
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Signetics Bipolar Memory Products

Product Specification

64K-Bit TIL Bipolar PROM (8192 X 8)

82HS641, 82HS641A, 82HS641B

AC ELECTRICAL CHARACTERISTICS R, =4708, R, =1k§2, C_ =30pF, 0°C <Tp < +75°C, 4.75V < Vg < 5.25V

N82HS641

N82HS641A N82HS641B

PARAMETER TO FROM
Min | TypS

UNIT

Max | Min | Typ® | Max | Min | Typ® | Max

Access time’

Taa
Tce

Address
Chip enable

Output
Output

50
30

55
35

40
20

45
25

30
15

35

20 ns

Disable time®
Tco

Output Chip disable 30

35 20 25 15 20 ns

NOTES:

Positive current is defined as into the terminal referenced.

All voltages with respect to network ground.

Measured with one output switching from a Logic '"1" to a Logic "0".
Duration of short circuit should not exceed 1 second.

Typical values are at Vcc =5V, Tp =25°C.

NO O AN

Tested at an address cycle time of 1usec.

TEST LOAD CIRCUIT

Measured at a delta of 0.5V from Logic Level with Ry = 75082, R, = 75052, C = 5pF.

VOLTAGE WAVEFORM

I

a9 Vce
Aq

A2

A3

Ag

As

Ag DUT
A7
Ag
Ag
Ao
A1
Az
CE

Vee
04

C( (INCLUDES SCOPE AND

R JIG CAPACITANCE)

Og

SRS eRReneen!

A

617'9 L

TC00560S

+3.0v

ADDRESS x 1.5V
[ q—
Tee—

Hi-Z

ov

+3.0v

04 - Og —

VoL

wroa211g]

fe——Taa —=

All inputs: t, =t;=5ns (10% to 90%).
All AC parameters are measured at 1.5V unless otherwise specified.
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Bipolar ECL RAM

10422B
10422C
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1004228
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Signetics

Bipolar Memory Products

DESCRIPTION

The 10422B device is a 256-word by 4-
bit, fully encoded ECL Read/Write Ran-
dom Access Memory designed for high-
speed scratchpad, control, and buffer
storage applications. The 10422B is
available in a slimline 24-pin dual-in-line,
flat or leadless package. This circuit may
be reconfigured as 512 X 2 or 1024 x 1
organization by utilizing the biock 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
memory has eight Address inputs, four
Data inputs, four Block Select inputs,
one Write Enable input and four Data

10422B

1K-Bit ECL Bipolar RAM

Preliminary Specification

FEATURES PIN CONFIGURATION

® 256 words X 4 bits organization

o Fully compatible with 10K series
ECL families

® Address access time:
~ 10422B, 10ns max.

e Low power dissipation of
0.8mW/bit

e Operating temperature:
0°C to +75°C (ambient)

o Block select allows variable
organization

APPLICATIONS
e High-speed scratchpad
e Control and buifer storage

F PACKAGE

outputs. The Open Emitter outputs have TOPVIEW vosos
a 50Q2 drlve capabohty. The input pul!- ABSOLUTE MAXIMUM RATINGS
down resistor to V¢g is 50,00082 typical . "
for the block selects. PARAMETER RATING UNIT
Ordering information can be found on Vee _Supply voltage +05to -7 v
the following page. Vin Input voltage 0 to Ve e
lo Output current -30 mA
Ta Operating ambient temperature 0 to +75
T Operating junction temperature +125 °C
Tsre Storage temperature -55 to +150
BLOCK DIAGRAM
t\f %6 i
Y = DECODER/DRIVER
N S—
:;o——» ‘e 1 : 256 x 4BIT ;:ELL ARRAY
A,0—»| pecooers | | Bock1t | Bwockz | glocks BLOCK 4
A;O—>| DRIVER ! ! !
Ay O—>1 ] |
p— SENSE/WRITE SENSE/WRITE SENSE/WRITE SENSE/WRITE
WE O AMP AMP AMP AMP
DO, Di, BS, DO, DI, BS, DOy DIy BS; Do, DI, BS,
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Signetics Bipolar Memory Products

Preliminary Specification

1K-Bit ECL Bipolar RAM (256 X 4) 10422B
ORDERING CODE
DESCRIPTION ORDER CODE
Ceramic Dual-In-line
400mil wide 24-pin 104228 F
DC ELECTRICAL CHARACTERISTICS Vg =-5.2V£5%, R =509 to -2V
0°C +25°C +75°C
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max
Input voltage
Vin High -1.145 | -0.840 | -1.105 | -0.810 | -1.045 | -0.720 \
ViL Low -1.870 | -1.490 | -1.850 | -1.475 | -1.830 | -1.450
Output voltage .
VOH High Vi = Max -1.0 -0.840 | -0.960 | -0.810 ! -0.900 | -0.720
VoL Low ViL = Min -1.870 | -1.665 | —-1.850 | -1.650 | —-1.830 | -1.625 \"
Vot Threshold HIGH Vi = Min -1.020 -0.980 -0.920
VoLt Threshold LOW ViL = Max -1.645 -1.630 -1.605
Input current
hH High Viy = Max 220 220 220 vA
M Low ViL = Min -50 -50 -50
e BS ViL = Min 0.5 0.5 0.5
lge Supply current ViL = Min 200 200 200 mA
NOTES:
1. Voltages are defined with respect to ground, pins 1 and 24.
2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min.
3. DC limits apply after thermal equilibrium has been established.
4. For current measurement, maximum is defined as the maximum absolute vaiue.
AC ELECTRICAL CHARACTERISTICS Vcc =0V, Vgg =-5.2V+5%, R =509 to -2V, To=0°C to +75°C
LIMITS
PARAMETER UNIT
Min Typ Max
tha Address access time 10
tres Block select recovery time 5
taBs Block select access time 5
twp Write disable time 5
twpw Write pulse width 7
twr Write recovery time 4.5 9
twHA Address hold time 2 1 ns
twHBs Block select hold time 2 1
twHD Data hold time 2 1
twsa Address setup time 3 1
twsss Block select setup time 2 1
twsp Data setup time 2 1
t Output fall time 2
t Output rise time 2
Capacitance
CiN Input 8 pF
Cout Output 8
NOTES:

1. AC limits apply after thermal equilibrium has been established.
2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min.
3. Output fall and rise times are measured between 20% and 80% points.
4. All propagation measurements to output are measured from 50% of the input pulse to 50% output ievei.
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Signetics Bipolar Memory Products

Preliminary Specification

1K-Bit ECL Bipolar RAM (256 X 4)

104228

TRUTH TABLE

INPUTS
MODE — OUTPUTS
BSn WE Din
Disable H X X L
Write 0 L L L L
Write 1 L L H L
Read L H X Dout
NOTES:
H = HIGH voltage level
L = LOW voltage level
X =Don't Care
N = Blocks 1-4
TIMING DIAGRAMS
[ |
A ) { X
WE \‘ ;{
o N
L_ le—twp - twr
twsa —=1+— twpw——t+— tyya—>
le—— twsp—=| le—— twHp—
twsas [ twHes——
WF121808
Write Mode
-0.9Vv
20%
-17v —{W/ ° e
t,=t;=0.7ns
WFo70108
NOTE:

Input Le

BS 50% f
Do 50%
tags L 'nssj

WF121908

All timing measurements referenced to 50% of input levels.

Read Mode

vels

s\

Ag-A7

A

l‘—'u

50%

WF122108
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Bipolar Memory Products

DESCRIPTION

The 10422C device is a 256-word by 4-
bit, fully encoded ECL Read/Write Ran-
dom Access Memory designed for high-
speed scratch pad, control, and buffer
storage applications. The 10422C is
available in a slimline 24-pin dual-in-line,
flat or leadless package. This circuit 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
memory has eight Address inputs, four
Data inputs, four Block Select inputs,
one Write Enable input and four Data

10422C

1K-Bit ECL Bipolar RAM

Preliminary Specification

FEATURES PIN CONFIGURATION

® 256 words X 4 bits organization

e Fully compatible with 10K series
ECL families

e Address access time:
- 10422C, 7ns max

e Low power dissipation of 0.8mW/
bit

e Operating temperature: 0°C to
+75°C (ambient)

e Block select allows variable
organization

APPLICATIONS
o High speed scratch pad
e Control and buffer storage

F PACKAGE

outputs. The Open Emitter outputs have TOoPVIEW I
down resistor to Vg is 50,00082 typical
for the block selects. PARAMETER RATING UNIT
Ordering information can be found on Vee Supply voltage +05 10 -7 v
the following page. Vin Input voltage 0 to Vge de
lo Output current -30 mA
Ta Operating 0to +75
Ty Operating junction 125 °C
Tsta Storage -55 to +150
BLOCK DIAGRAM
As As A

Y =DECODER/DRIVER

_____ S—

Ayo—n] H - RAY 1

™ e [T | 256 x 4-BIT CELL ARRA) H

A,0—»] DECODER/ : BLOCK 1 : BLOCK 2 : BLOCK 3 : BLOCK 4
O—>{ DRIVER

Ao — ! ! !

wE SENSE/WRITE | SENSE/WRITE | SENSE/WRITE | SENSE/WRITE
o AMP AMP AMP AMP

DO, DI, BS, DO, DI, BS, DO, DI; BS; DO, DI, BS,

80018508
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Signetics Bipolar Memory Products Preliminary Specification

1K-Bit ECL Bipolar RAM (256 X 4) 10422C

ORDERING CODE

DESCRIPTION ORDER CODE
Ceramic Dual Inline
400mil wide 24-pin 10422C F
DC ELECTRICAL CHARACTERISTICS Vg =-5.2V+5%, R =509 to -2V
0°C +25°C +75°C
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max
input voltage
ViK High -1.145 | -0.840 | -1.105 | -0.810 | -1.045 | -0.720 \'
Vie Low -1.870 | -1.490 | -1.850 | -1.475 | -1.830 | -1.450
Output voltage
Vo High Vin = Max -1.0 | -0.840 | -0.960 | -0.810 | -0.900 | -0.720
VoL Low ViL = Min -1.870 | -1.665 | -1.850 | -1.650 | -1.830 | -1.625 \
Vout Threshold HIGH V|4 = Min -1.020 -0.980 -0.920
VoLt Threshold LOW VL= Max -1.645 -1.630 -1.605
Input current
I High Vi = Max 220 220 220 A
I Low Vi = Min -50 -50 -50 e
i BS ViL = Min 0.5 0.5 0.5
133 Supply current ViL = Min 200 200 200 mA
NOTES:

1. Voltages are defined with respect to ground, pins 1 and 24.

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min.
3. DC limits apply after thermal equilibrium has been established.

4. For current measurement, maximum is defined as the maximum absolute value.

AC ELECTRICAL CHARACTERISTICS Vcc =0V, Vg =-5.2V£5%, R =508 to -2V, Tpo=0°C to +75°C

LIMITS
PARAMETER UNIT
Min Typ Max
Taa Address access time 7
Tres Block select recovery time
Tass Block select access time
Twp Write disable time 4
Twew Write pulse width 5
Twr Write recovery time 6
TwHA Address hold time 1 ns
TwHBs Block select hold time 1
TwHD Data hold time 1
Twsa Address set-up time 1
Twsss Block select set-up time 1
TwsD Data set-up time 1
t Output fall time 2
t Output rise time 2
Capacitance
Cin Input 8 pF
Cout Output 8
NOTES:

1. AC limits apply after thermal equilibrium has been established.

2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min.

3. Output fall and rise times are measured between 20% and 80% points.

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level.
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Signetics Bipolar Memory Products

Preliminary Specification

1K-Bit ECL Bipolar RAM (256 X 4)

10422C

TRUTH TABLE

INPUTS
MODE — — OUTPUTS
BSn WE Diy
Disable H X . X L
Write 0 L L L L
Write 1 L L H L
Read L H X Dout
NOTES:

H =HIGH voltage level
L = LOW voitage level
X =Don't care

N = Blocks 1-4

TIMING DIAGRAMS

50%

DI

Ao-A7

N/

50%
l—Twp ——Twa

l— Twsa—{— Tuwpw ——t—— Ty —>]

fe——Twsp— fe—— Twp—

——— Twsas—— e Twss—

WF07000S

Write Mode

-0.8V
20% \
=17V 8o%

t,=t,=07ns

WF070108

NOTE:
All timing measurements referenced to 50% of input levels.

Input Levels
3 \

Tass

WF07020S '._ Taa:

Read Mode

WFO;

= =

70408
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Bipolar Memory Products

DESCRIPTION

The 10470A device is a 4096 words by 1
bit fully decoded Read/Write Random
Access Memory, designed for high
speed scratch pad, control and buffer
storage applications. The device also
includes full address decoding, on-chip
separate data in and noninverting data
out lines, and an active LOW Chip Select
input.

The 10470A is compatible with the 10K
ECL families and includes on-chip volt-
age compensation for improved noise
margin.

Ordering information can be found on
the following page.

ABSOLUTE MAXIMUM RATINGS

10470A
4K-Bit ECL Bipolar RAM

Preliminary Specification

FEATURES

e Organization: 4096 words by 1

bit

e Fully compatible with 10K ECL

families

e Operating temperature: 0°C to

+75°C

e Address access time:
- 10470A: 15ns max
e Low supply current of 150mA

max

® Read cycle time
- 10470A: 15ns

APPLICATIONS

® High speed scratch pad

PIN CONFIGURATION

F PACKAGE
Doyr L1 18] Ve
A 2 [17] Dy
A 3] 18] &5
A, [3] 78] We
A, [5] (14] Ay
A, [€] 73] Ay
A5 [T [72] A,
A [2] [11] A
Vee [F] [10] A,

TOP VIEW

CDO5000S

e Control and buffer storage

PARAMETER RATING UNIT
Ve Supply voltage +0.5 to -7
ViN Input voltage +0.5 to Vgg Vae
0 Qutput current -30 mA
Ta Cperating 0to +75
Tsta Storage ~55 to +150 c

BLOCK DIAGRAM
A A, A3 A

L—o >

N

.—-—o‘l’

Y DECODER

Ag

A;

A

3 O X DECODER/

AgO—4 DRIVER [ | 64 x 64 CELL ARRAY

Ay O—-i

A“ Ot

[
WE INPUT SENSE AMP OUTPUT BUFFER
WE O—

LOGIC
Oy —
Douyr

BD01860S
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Signetics Bipolar Memory Products

Preliminary Specification

4K-Bit ECL Bipolar RAM (4096 X 1) 10470A
ORDERING CODE
DESCRIPTION ORDER CODE
Ceramic Dual Inline
300mil wide 18-pin 10470A F
DC ELECTRICAL CHARACTERISTICS Vge =-5.2V+5%, R = 5082 to -2V
0°C +25°C +75°C
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max
Input voitage
ViH High -1.145 | -0.840 | -1.105 | -0.810 | -1.045 | -0.720 \
ViL Low -1.870 | -1.490 | -1.850 | -1.475 | -1.830 | -1.450
Output voltage
VoH High Viy = Max -1.0 -0.840 | -0.960 | -0.810 | -0.900 | -0.720
VoL Low VL = Min -1.870 | -1665 | -1.850 | -1.650 | -1.830 | -1.625 Vv
VoHT Threshold HIGH Vi4 = Min -1.020 -0.980 -0.920
Vout Threshold LOW VL = Max -1.645 -1.630 -1.605
Input current
liH High Vin = Max 220 220 220 A
I Low ViL = Min -50 -50 -50 e
i Cs ViL = Min 0.5 0.5 0.5
lge Supply current ViL = Min 150 150 150 mA
NOTES:
1. Voltages are defined with respect to ground, pin 18.
2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min.
3. DC limits apply after thermal equilibrium has been established.
4. For current measurement, maximum is defined as the maximum absolute value.
AC ELECTRICAL CHARACTERISTICS Ve =0V, Vg =-5.2V£5%, R = 5092 to -2V, Tp =0°C to +75°C
LIMITS
PARAMETER UNIT
Min Typ Max
Taa Address access time 15
Tres Chip select recovery time 5
Tacs Chip select access time 5
Twp Write disable time 6
Twpw Write pulse width 10
Twr Write recovery time 10
TwHa Address hold time 3 ns
TwHcs Chip select hold time 3 !
TwHD Data hold time 3
Twsa Address set-up time 3
Twscs Chip select set-up time 3
Twso Data set-up time 3
t Output fall time 1.5
t Output rise time 15
Capacitance
Cin Input 8 pF
Cout Output 8
NOTES:

1. AC limits apply after thermal equilibrium has been established.
2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min.
3. Output faii and rise times are measured between 20% and 80% points.
4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level.
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4K-Bit ECL Bipolar RAM (4096 X 1) 10470A

TRUTH TABLE

INPUTS
MODE — — OUTPUTS
Cs WE Din
Disable H X X L
Write 0 L L L L
Write 1 L L H L
Read L H X Dout
NOTES:

H = HIGH voltage level
L = LOW voltage level
X =Don't care

TIMING DIAGRAMS

'—r- ‘=

N

. =
[*—Two [—Twr:

F—Tw—""——"wrw—“‘—"wm—“

F——Twsp—1 t—— Twrp—
Twscs Twics
wro7os0s
Write Mode
-09V
2%
o \
-17v 8%
t,=t=07ns
weoronos
NOTE:

All timing measurements referenced to 50% of input levels.

Input Levels
[ \

cs 50%
°° [_ _j\“_
0o 50%
Tacs Tres ‘.___T“_ﬁ

WF07060S

WF07070S

Read Mode
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Bipolar Memory Products

DESCRIPTION

The 100422B device is a 256-word by 4-
bit, fully encoded ECL Read/Write Ran-
dom Access Memory designed for high-
speed scratchpad, control, and buffer
storage applications. The 100422B con-
tains voltage and temperature compen-
sation circuits making it 100K family
compatible. The 100422B is available in
a slimline 24-pin dual-in-line package.
This circuit 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 memory has eight
Address inputs, four Data inputs, four
Block Select inputs, one Write Enable
input and four Data outputs. The outputs
require external resistance terminations
as they are not terminated internally
through resistance to the Vgg supply
voltage. The input pull-down resistor to
VEgg is 50,00082 typical for the block
selects.

Ordering information can be found on
the following page.

BLOCK DIAGRAM

1004228

1K-Bit ECL Bipolar RAM

Preliminary Specification

FEATURES PIN

CONFIGURATION

® 256 words X 4 bits organization

e Fully compatible with 100K series
ECL families

e Address access time:
- 100422B: 10ns max.

e Low power dissipation of
0.8mW/bit

e Operating temperature:
0°C to +85°C

® Block select allows variable
organization

APPLICATIONS
o High-speed scratchpad
e Control and buffer storage

F PACKAGE

TOP VIEW
CDO04980S
ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +0.5 to -7
ViN Input voltage 0 to Vg Voc
lo Output current -30 mA
Ta Operating ambient temperature 0 to +85
Ty Operating junction temperature +125 °C
Tsta Storage temperature -55 to +150

Af i‘ i
Y = DECODER/DRIVER
S
-
:; o—»] « mE { 256 x 4.BIT CELL ARRAY Tl
A,0—»{ pEcoper/ | | Bockt | Bockz | swocks | Blocks
A;O—>1 DRIVER ! | ! !
] ! | !
wE SENSE/WRITE | SENSE/WRITE | SENSE/WRITE | SENSE/WRITE
o AMP AMP AMP AMP
Do, Dl BS, DO, DI, BS, DO, Di; BS; DO, Di, BS,

80018508
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Preliminary Specification

1K-Bit ECL Bipolar RAM (256 X 4)

100422B

ORDERING CODE

DESCRIPTION

ORDER CODE

Ceramic Dual-In-line
400mil wide 24-pin

1004228 F

DC ELECTRICAL CHARACTERISTICS Ve =0V, Vgg =-4.5V£5%, R =509 to -2V, To=0°C to 85°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage
Vi Low -1.810 -1.475 \Y%
ViH High -1.165 -0.880
Output voltage
VoL Low Vi = Min -1.810 | -1.715 | -1.620
VoH High V4 = Max -1.025 | -0.955 | -0.880 \"
VoLt Threshold LOW VL = Max -1.610
VoHT Threshold HIGH Vin = Min -1.035
Input current
e Low VL = Min -50 uA
he BS ViL = Min +0.5
lin High Viy = Max 220
lee Supply current 210 mA
NOTES:
1. Voltages are defined with respect to ground, pins 6 and 7.
2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min.
3. DC limits apply after thermal equilibrium has been established.
4. For current measurement, maximum is defined as the maximum absolute value.
AC ELECTRICAL CHARACTERISTICS Vcc =0V, Vg =-4.5V£5%, R =505 to ~2V, Tp =0°C to 85°C
LIMITS
PARAMETER UNIT
Min Typ Max
taa Address access time 10
trBs Block select recovery time 5
taBs Block select access time 5
twp Write disable time 5
twpw Write pulse width 7
twr Write recovery time 4.5 9
twHA Address hold time 2 1 ns
twHBs Block select hold time 2 1
twHD Data hold time 2 1
twsa Address setup time 3 1
twses Block select setup time 2 1
twsp Data setup time 2 1
t Output fall time 2
t Output rise time 2
Capacitance
Cin Input 8 pF
Cout Output 8
NOTES:

1. AC limits apply after thermal equilibrium has been established.
2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400ft/min.
3. Output fall and rise times are measured between 20% and 80% points.

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level.

March 1986

311



Signetics Bipolar Memory Products Preliminary Specification

1K-Bit ECL Bipolar RAM (256 X 4) 1004228

TRUTH TABLE

INPUTS
MODE — OUTPUTS
BSy WE . DIy
Disable H X X L
Write 0 L L L L
Write 1 L L H L
Read L H X Dout
NOTES:

H =HIGH voltage level
L = LOW voltage level
X =Don't Care

N =Blocks 1-4

TIMING DIAGRAMS

. —

Ag-A7 X X
wE NN ;l

Do 50%
—twp I~ twr
1.

—twsa wew twHa—1
[e——— twsp—1 —— twrp——

twses P twres —1

WF121808

Write Mode

-0V
0%
-1y oo

t,=4,=07ns
wroTot0s

NOTE:
All timing measurements referenced to 50% of input levels.
Input Levels

BS 50% f Ak *
tass L 'R!S‘}_ —tu

WF122008
WF121908

Read Mode
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Bipolar Memory Products

DESCRIPTION

The 100422C device is a 256-word by 4-
bit, fully encoded ECL Read/Write Ran-
dom Access Memory designed for high-
speed scratch pad, control, and buffer
storage applications. The 100422C con-
tains voltage and temperature compen-
sation circuits making it 100K family
compatible. The 100422C is available in
a slimline 24-pin dual-in-line package.
This circuit 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 memory has eight

100422C

1K-Bit ECL Bipolar RAM

Preliminary Specification

FEATURES PIN CONFIGURATION

e 256 words X 4 bits organization

o Fully compatible with 100K series
ECL families

e Address access time:
- 100422C: 7ns max

e Low power dissipation of 0.8mW/
bit

e Operating temperature: 0°C to
+85°C

e Block select allows variable
organization

APPLICATIONS
e High speed scratch pad
e Control and buffer storage

F PACKAGE

Address inputs, four Data inputs, four Tap view
Block Select inputs, one Write Enable contoees
input and four Data outputs. The outputs ABSOLUTE MAXIMUM RATINGS
require external resistapce terrpinations PARAMETER RATING UNIT
as they are not terminated internally Y —— 105 o -7 -
through resistance to the Vgg supply Vee upply voltage >0 - Ve
voltage. The input pull-down resistor to Vin Input voltage 0 to Vee °
VEge is 50,0002 typical for the block lo Output current -30 mA
selects. Ta Operating 0 to +85
Ordering information can be found on T Operating junction +125 °C
the following page. Tsta Storage -55 to +150
BLOCK DIAGRAM
‘is ‘f i
Y =DECODER/DRIVER

t O—> e mE 256 x 4-BIT CELL ARRAY

A,0—»] pecooers | ! BLOCK1 sockz | BLocks BLOCK 4

A, 0—>| DRIVER | !

20— !

— SENSE/WRITE | SENSE/WRITE | SENSE/WRITE | SENSE/WRITE

WE O] AMP AMP AMP AMP

oo, oy BS, DO, DI, BS, DOy Diy BS, DO, DI, BS,
BDO1850S
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Preliminary Specification

1K-Bit ECL Bipolar RAM (256 X 4)

100422C

ORDERING CODE

DESCRIPTION

ORDER CODE

Ceramic Dual Inline
400mil wide 24-pin

100422C F

DC ELECTRICAL CHARACTERISTICS Vic =0V, Vgg =-4.5V£5%, R, =508 to -2V, Tp = 0°C to 85°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage
ViL Low -1.810 -1.475 \
ViH High -1.165 -0.880
Output voltage
Voo Low ViL = Min -1.810 | -1.715 | -1.620
VoH High Viy = Max -1.025 | -0.955 | -0.880 \
VoLt Threshold LOW V)L = Max -1.610
Vout Threshold HIGH Vig = Min -1.035
Input current
i Low VL =Min -50 uA
i BS ViL = Min +0.5
iH High Viy = Max 220
lge Supply current 210 mA
NOTES:
1. Voltages are defined with respect to ground, pins 6 and 7.
2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min.
3. DC limits apply after thermal equilibrium has been established.
4. For current measurement, maximum is defined as the maximum absolute value.
AC ELECTRICAL CHARACTERISTICS Vcc =0V, Vgg =-4.5V:5%, R, =508 to -2V, Ta = 0°C to 85°C
LIMITS
PARAMETER UNIT
Min Typ Max
Taa Address access time 7
Tres Block select recovery time 4
TaBs Block select access time 6
Twp Write disable time 4
Twew Write pulse width 5
Twr Write recovery time 6
TwHA Address hold time 1 ns
TwHss Block select hold time 1
TwHD Data hold time 1
Twsa Address set-up time 1
Twsss Block select set-up time 1
Twsp Data set-up time 1
t Output fall time 2
t Output rise time 2
Capacitance
Cin Input 8 pF
Cout Output 8
NOTES:

1. AC limits apply after thermal equilibrium has been established.
2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min.
3. Output fall and rise times are measured between 20% and 80% points.

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level.
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1K-Bit ECL Bipolar RAM (256 X 4) 100422C

TRUTH TABLE

INPUTS
MODE — OUTPUTS
BSN WE DIy
Disable H X X L
Write 0 L L L L
Write 1 L L H L
Read L H X Dout
NOTES:

H = HIGH voltage level
L = LOW voltage level
X =Don't care

N = Blocks 1-4

TIMING DIAGRAMS

|

-
po 50%
le—Two l—Twa

— Twsa—=— Twpw—t—Twra—=

e——Twsp—>1 [ TwHD—1

e Twses—"1 ———Twhas—|

Write Mode

-09V
20%
%
=17V so%

t=4=07ns
WF07010S
NOTE:
All timing measurements referenced to 50% of input levels.
Input Levels

8% 50% AgA, X
Do 50% 0o *50%
Tass: Tres I"'—Tu
— —
Read Mode
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Bipolar Memory Products

DESCRIPTION
The 100470A device is a 4096 words by

100470A

4K-Bit ECL Bipolar RAM

Preliminary Specification

FEATURES

PIN CONFIGURATION

e Organization: 4096 words by 1

1 bit fully decoded Read/Write Random bit F PACKAGE
Access Memory, designed for high e Fully compatible with 100K ECL
speed scratch pad, control, and buffer  families Pour [ 18 Voo
storage applications. The device also o Operating temperature: 0°C to % 2 EE‘
includes full address decoding, on-chip  Lggoc A 3] 18] c§
separate data in and noninverting data o Address access time: A, [3 [15] WE
out lines, and an active LOW Chip Select 1 OrO 4870 A: 1 Snss max' A 3] 73] Ay
Input. A 2] 73] Ay
. e Low supply current of 150mA
The 100470A is compatible with the max A [7] [17] A
100K ECL families and includes on-chip e Read cycle time: A [E] 7] A,
voltage and temperature compensation. 100470A: 15n s.m ax Voo [3 ) A
- - EE 7
Ordering information can be found on TOP VIEW
the following page. APPLICATIONS cooscs
e High speed scratch pad
e Control and buffer storage
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
VEe Supply voltage +0.5 to -7
Vin Input voltage +05 to Vee Vae
lo Output current -30 mA
Ta Operating 0 to +85
Tsta Storage -55 to +150 c
BLOCK DIAGRAM
i i ‘f ‘f ‘f ‘f
Y DECODER
»
7 Qpeeenaned
::0—1 R 64 x 64 CELL ARRAY
Ayg O—
Ay O——
C§ O—
Weo—] wewr | SENSE AMP OUTPUT BUFFER
Dy © l
Doyr
80018608
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Preliminary Specification

4K-Bit ECL Bipolar RAM (4096 X 1)

100470A

ORDERING CODE

DESCRIPTION

ORDER CODE

Ceramic Dual Inline
300mil wide 18-pin

100470A F

DC ELECTRICAL CHARACTERISTICS Ve =0V, Vg =-4.5V:5%, R =508 to -2V,

Ta=0°C to 85°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage
ViL Low -1.810 -1.475 \
ViH High -1.165 -0.880
Output voltage
Vou Low ViL = Min -1.810 | -1.715 | -1.620
Vou High V4 = Max -1.025 | -0.955 | -0.880 \
VoLt Threshold LOW Vi = Max -1.610
VOHT Threshold HIGH Vin = Min -1.035
Input current
[ Low ViL = Min -50 A
i CS VL = Min +0.5 M
I High Viy = Max 220
lgg Supply current 150 mA
NOTES:
1. Voltages are defined with respect to ground, pin 18.
2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min.
3. DC limits apply after thermal equilibrium has been established.
4. For current measurement, maximum is defined as the maximum absolute value.
AC ELECTRICAL CHARACTERISTICS Vo =0V, Vgg =-4.5Vt5%, R_ =508 to -2V, Tp=0°C to 85°C
LIMITS
PARAMETER UNIT
Min Typ Max
TaA Address access time 15
Tres Chip select recovery time 5
Tacs Chip select access time 5
Twp Write disable time 6
Twew Write pulse width 10
Twr Write recovery time 10
TwHA Address hold time 3 ns
TwHCs Chip select hold time 3
TwHD Data hold time 3
Twsa Address set-up time 3
Twscs Chip select set-up time 3
Twsp Data set-up time 3
ts Output fall time 1.5
t Output rise time 15
Capacitance
Cin Input 8 pF
Cout Output 8
NOTES:

1. AC limits apply after thermal equilibrium has been established.
2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min.
3. Output fall and rise times are measured between 20% and 80% points.

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level.
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4K-Bit ECL Bipolar RAM (4096 X 1) 100470A

TRUTH TABLE

INPUTS
MODE — — OUTPUTS
Cs WE Din
Disable H X X L
Write 0 L L L L
Write 1 L L H L
Read L H X Dout
NOTES:

H = HIGH voltage level
L = LOW voltage level
X =Don't care

TIMING DIAGRAMS

) I* *I

wE X )

DO 50%
—Twp *—Twr

I+— Twsa—t+—— Twpw——>1+—Tyya —=1

le—— Twsp——>1 — TwHp—1
Twscs Twhcs
WF07050S
Write Mode
-09vV
20%
o \
=17V 80%
t,=t,=07ns
WF070108
NOTE:
All timing measurements referenced to 50% of input levels.
Input Levels

& Yoo ,'(_ h )lL
Lrlm‘}__ L——Tuﬁ

WF070308

WF070608

Read Mode
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Bipolar Memory Products

DESCRIPTION

The 100474A device is a 1024 words by
4 bits fully decoded Read/Write Ran-
dom Access Memory, designed for high
speed scratch pad, control, and buffer
storage applications. The device also
includes full address decoding, on-chip
separate data in and noninverting data
out lines.

The 100474A, with its voltage and tem-
perature compensation, is compatible
with the 100K ECL families.

Ordering information can be found on
the following page.

ABSOLUTE MAXIMUM RATINGS

100474A

4K-Bit ECL Bipolar RAM

Preliminary Specification

FEATURES PIN CONFIGURATION

e Organization: 1024 words by 4
bits

e Fully compatible with 100K ECL
families

e Operating temperature: 0°C to
+85°C

o Address access time:
- 100474A: 15ns max

e Low supply current of 210mA
max

e Read Cycle time:
- 100474A: 15ns

APPLICATIONS
o High speed scratch pad
e Control and buffer storage

F PACKAGE

TOP VIEW

CD050108

PARAMETER RATING UNIT
VEe Supply voltage +0.5 to -7
Vin Input voltage +0.5 to Vge Ve
lo Output current -30 mA
Ta Operating 0 to +85
Tstg Storage -55 to +150 c

BLOCK DIAGRAM

T f

Y=DECODER/DRIVER

xS BE | !

g E X f:,eg:"' i 1024 x 4-BIT (::ELL ARRAY i

Ag O— | |
t + t ¢+t 7t

z | sensewrme | senseiwame | senseiwmie SENSE/WRITE
S D U T U
L] bo, Di, DOy Dig Do, Di,

80018708
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Preliminary Specification

4K-Bit ECL Bipolar RAM (1024 X 4)

100474A

ORDERING CODE

DESCRIPTION

ORDER CODE

Ceramic Dual Inline
400mil wide 24-pin

100474A F

DC ELECTRICAL CHARACTERISTICS Vic =0V, Vee =-4.5V+5%, R =500 to -2V,

Ta=0°C to 85°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage
Vi Low -1.810 -1.475 \
Vi High -1.165 -0.880
Output voltage
VoL Low ViL=Min -1.810 | -1.715 | -1.620
VoH High V|4 = Max -1.025 | -0.955 | -0.880 v
Vot Threshold LOW ViL = Max -1.610
VoHT Threshold HIGH Viy = Min -1.035
Input current
ie Low ViL = Min -50
[ BS ViL =Min +0.5 HA
1 High Viy = Max 220
lee Supply current 210 mA
NOTES:
1. Voltages are defined with respect to ground, pins 6 and 7.
2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400 ft/min.
3. DC limits apply after thermal equilibrium has been established.
4. For current measurement, maximum is defined as the maximum absolute value.
AC ELECTRICAL CHARACTERISTICS Vcc =0V, VEg =-4.5V+5%, R =508 to -2V, Tp=0°C to 85°C
LIMITS
PARAMETER UNIT
Min Typ Max
Taa Address access time 15
Tres Chip select recovery time 5
Tacs Chip select access time
Two Write disable time
Twew Write pulse width 10
Twr Write recovery time 10
TwHA Address hold time 3 ns
TwHcs Chip select hold time 3
TwHD Data hold time 3
Twsa Address set-up time 3
Twscs Chip select set-up time 3
Twsp Data set-up time 3
t Output fall time 1.5
t Output rise time 15
Capacitance
Cin Input 8 pF
Cout Output 8
NOTES:

1. AC limits apply after thermal equilibrium has been established.
2. Unit is in a test socket or mounted on a printed circuit board with transverse air flow > 400 ft/min.
3. Output fall and rise times are measured between 20% and 80% points.

4. All propagation measurements to output are measured from 50% of the input pulse to 50% output level.
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Preliminary Specification

4K-Bit ECL Bipolar RAM (1024 X 4)

100474A

TRUTH TABLE

INPUTS
MODE — — OUTPUTS
cs WE Din
Disable H X X L
Write 0 L L L L
Write 1 L L H L
Read L H X Dout

NOTES:

H = HIGH voltage level
L = LOW voltage level
X =Don't care

TIMING DIAGRAMS

] * *7
wE X 4{
0o } so%
=—Twp —Twr
e Tusa—e o Twpw—oto—Tivria—="

March 1986

le—Twsp—— ——Twno——
Twscs: Twhes
WF070505
Write Mode
-09V
20% \
%
—17v 80%
t,=t;=07ns
WF070108
NOTE:
All timing measurements referenced to 50% of input levels.
Input Levels
= Yo ;r ot X
DO 50% Do % 50%
L—Y
Tacs: Tnes—j AR
WF07060S WF07030S
Read Mode
321
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Signetics

Bipolar Memory Products

INTRODUCTION

The following information applies to
packages currently used for Bipolar
Memories. For information on other
package configurations, refer to the re-
spective Data Manual for each product.

GENERAL

1. The following pages contain informa-
tion on plastic DIP and cerdip pack-
ages ranging from 16 pins to 28 pins.
In addition, the SO-L 16- and 20-pin
and the 28-pin Leaded Chip Carrier,

Package Outlines

have been added since the last print-
ing of this manual.

. Information for each set of drawings

such as notes and reference stan-
dards precede each section for easy
reference.

. Thermal resistance values have been

determined by utilizing the linear tem-
perature dependence of the forward
voltage drop across the substrate di-
ode in a digital device to monitor the
junction temperature rise during
known power application across Vcc

Assembly Package codes consist of two or three alphas as follows:

N K

Package Typ

A = Plastic Leaded Chip Carrier
D = Small Outline Plastic

N = Plastic DIP

F = Ceramic DIP

A

Revision or other Signetics
internal designator

J=16
K=18
L=20
M=22
N=24
Q=28

Number of Pins

Note that ordering codes use only the package type alpha as shown above with the addition of a number to
clarify the width of the 24-pin DIPs, i.e., N3 or F3 when both widths are available in a single device type.

January 1986
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and ground. Since thermal resistance
values are dependent on die size and
the value of power dissipated, meas-
urements were made on packages
containing various die sizes. The infor-
mation in the tables shown here are
typical values for a mid bipolar memo-
ry die size for a given package. For
more detailed information on thermal
performance of specific packages
please contact your Signetics sales
representative and request the latest
publication of Thermal performance
data.
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Package Outlines

PLASTIC PLCC

1. Package dimensions conform to JEDEC 4. "D-E'" and "F-G" are reference datums 6. Lead material: Olin 194 (Copper Alloy) or
specifications for standard Leaded Chip on the molded body and do not include equivalent, solder dipped.
Carrier outline (PLCC) package. mold flash or protrusions. Mold flash or 7. Body material: Plastic (Epoxy).

2. Controlling dimensions are given in protrusions shall not exceed 0.15mm 8. Thermal test Fixture: Device soldered to
inches with dimensions in millimeters (0.006") on any side. a glass epoxy test board with the follow-
contained in parentheses. 5. Pin numbers start with pin #1 and con- ing dimensions 1.58” X 0.75” X 0.059”

3. Dimensioning and tolerancing per ANS! tinue counterclockwise when viewed with 0.009" stand off.

Y14.5M - 1982, from the top.
PLASTIC LEADED CHIP CARRIER
NO. OF LEADS PACKAGE CODE 04a/05c DESCRIPTION
28 AQ 60/24 0.450 in. sq.
AQ1 PLASTIC PLCC-28
495 (12.57) - o7 TS o
TR T R E— D O AL
i 300 (7.62) BSC
¥ I~ €53
010 (.25)
MAXR [ \] !
TYP. 3 PLACES 1 r!:nnnn
456 (11.58) q
450 (11.43) E g y
m}fg o E .300 (7.62) BSC
495 (12.57)
E §___L 485 (1232)
dpommoe— |
048 31.22) | [X= =)
042 (1.07)
M T
050 (1.27) BSC~—=f jo—r 060 (1.52)
4 SIDES MIN.
456 (11.58)
T 450 (11.43) I ’°25M$_6"
030 (.76)
.023 (.58) 1120 (3.05)
056 (1.42) S——
- 090 (2.29)
oz .0n) r_ A] [v l 015 (0.38)
L .180 (4.57) 77 005 (0.13)
165 (4.19) 7 ’/ L S§CI,2°
045 (1.14) 921 (59) 224 (5.69)
A 1.14) 33 - (@] B 010 (0 y |
025 (0.64) 013 033 430 (1052 218 (554 @JA[BEY_010 (0.25)
9 ©50) | 430 1092) i Taa]
’ : 300 @91)
PO00612S
853-0401 081227
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Package Outlines

P
1.

LASTIC SO-LS
Package dimensions conform to JEDEC
specifications for standard small outline
(SO-L) packages (issue A June 1985).
Controlling dimensions are given in milli-
meters, mm, with dimensions in inches
contained in parentheses.
Dimensioning and tolerancing per ANSI
Y14.5M - 1982.

4.

"T","D" and "E" are reference datums
on the molded body and do not include
mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm
(0.006") on any side.

Pin numbers start with pin #1 and con-
tinue counterclockwise when viewed
from the top.

PLASTIC SMALL OUTLINE PACKAGES

NO. OF LEADS PACKAGE CODE 04a/05c DESCRIPTION
16 DJ 95/30 300 mil wide
20 DL 86/24 300 mil wide

January 1986 328

6.

7.
8.

Lead material: Olin 194 (Copper Alloy) or
equivalent, solder dipped.

Body material: Plastic (Epoxy).

Thermal test fixture: Device soldered to a
glass epoxy test board with the dimen-
sions of 1.58” X 0.75” X 0.059” with
0.009"” stand off.
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Package Outlines

DJ2 PLASTIC SOL-16

" HRARRAE

January 1986

7.60 (209) 10.65 (419)
7.40 (291) 7026 (404)
|
EE3
me—h OO 0000
t T
L—]u.zv (050) BSC
10.50 (413) 75 (030)
Ee3 1010 (.398) r 50 (020) S
i
o | 265 (104 A e
>
[ zsﬂmﬂ) | j J
{10 (004 |
49 (019) 22 (019) |30 (012 107 (042)
35 (014) te[TE0®] 25 (010 @ ] 23 (009) 10 (004) 0.66 (034)
poncasts
853.0171 081218
DL2 PLASTIC SOL-20
{#0®[ .10 (004) ]
780 (299 1085 (419
7.40 (291) 10.26 (404)
| $E® 25 (010 ®
~E -]
me—H PHOOOB00Y
1
I———j»vn (050) BSC
13.00 (512) _75(0%0)
(ECE 12.60 (496) 50 (020) *°
..... . 4 teeacad
f — 265 (104) \ o
m 0 £ o LA n._@
&0 00w ]
49 (019) : 22 (013) |30 (012) 107 (042)
— %o o To (008 5 (034)
PO00231S
853.0172 081219
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Package Outlines

HERMETIC CERDIP

1.

CERAMIC DUAL-IN-LINE PACKAGES

Package dimensions conform to JEDEC
specifications for standard Ceramic Dual
Inline (Cerdip) package.

Controlling dimensions are given in
inches with dimensions in millimeters,
mm, contained in parentheses.
Dimensioning and tolerancing per ANSI
Y145M - 1982.

4.

Pin numbers start with pin #1 and con-
tinue counterclockwise when viewed
from the top.

These dimensions measured with the
leads constrained to be perpendicular to
plane T.

NO. OF LEADS PACKAGE CODE NS DESCRIPTION

16 FJD 77/30 300 mil wide
18 FKD 73/27 300 mil wide
20 FLD 72/25 300 mil wide
22 FM 66/27 400 mil wide
24 FNM' 63/26 300 mil wide
24 FND 62/26 600 mil wide
28 FQD 57/27 600 mil wide

NOTES:

1. Order coded as N3

January 1986 330

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

Body Material: Ceramic with glass seal at
leads.

Thermal test fixture: Device secured in
Textool ZIF socket with 0.04” stand off.
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Package Outlines

FJ1 HERMETIC CDIP-16

853-0583/081594

- 080 (1.52) | 060 (1.52)
l— 1012 (30) ‘l 012 (.30)
IL AN A AN Jh
) 1306 (7.77)
245 (6.22)
PIN #1} ATERTER TR TERTE]
= 1100 (2.54) BSC
785 (19.94)
Lo 763 (19.13) 70 (178
058 (1.47) . ; | 320 813) _
) 050 (120 290 (7.37)
(NOTE 4)
[ ] .mj(.r».oa) 175 (4.45) I 1
{: ErTer) ‘(us) 45 i:we) 1 )
sﬁf,{,'{? I 165 (4.19)
| .125.(3.15) 035 (89)
020 (51)
.300(7.62) BSC|,
015 (38) T (NOTE 4)
— e Ga—E e =g 0 o
015 (:38) TIEJO 010 (25) 300 (7.62)
PO00490S
853.0582/081594
FK1 HERMETIC CDIP-18
098 (2.49) 098 249)
l .012 (0.30) I I o2 (.30)
& .308 (7.77)
E .285(7.24)
(PN #} ’TYY?YYY\J
- l— 1100 (2.54) BSC
m——  E83  —
.070 (1.78) .320 (5 13)
— % —] 060 (1.27) r
[ T 175 (4.45) H |
200 (5.08) =
185 (4.19) 145 (3.68) : -
SEATING I ;
PLANE %ezs_g;%
| %81 035 (89)
020 (51) esc
015 (.38) - ey
023 (58) TN 1396 (10.09
015 (38) 010 (29 o8
PO00470S
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Package Outlines

FL1 HERMETIC CDIP-20

078 (1.98) 078 (1.98)
012 (:30) | 012 (30)
LA A A A AT )‘h
5 306 (7.77)
285 (7.24)
PIN # 1} ’\P’YYYYYYY\I
| |——-.100 (254) BSC
975 (24.73)
o 40 (288 1 220 313
— .—%‘iﬁ o p0r0 078 | 30613
.030 (.76) 050 (1.27) l %zg 1(,23‘7))
[ T . ]
t 1200 (5.08) %;%;g 1 :
165 ‘(4.19) : - . )
. I
S | 165 (4.19)
725 (3.78) 035 (89)
T N 020 (51)
BSC
_.l 30%7(;642)) -
015 (.38) (N
023 (58) Bl
— Sow =)@ 395 (1009
015 (:38) [EToo] 010 (:25) 300 (7.62)
POc0430S
853-0584/081594
FM2 HERMETIC CDIP-22
— 060 (1.52) |l 960 (1.52)
|_‘ 028 (71) 028 (71)
| |
IL)\)LJKAJLJKAJL)L)L
E? ) .3;!9_(10.!()
o 376 (9.55)
PIN # 1} -%’TYYYYYYYY‘U
- I._ 1100 (2.54) BSC
1.105 (28.07)
D }
058 (1.47) 1060 (26.92) PR 420 (10.67)
1030 (.76) 050 (1.27) .390 (7.36)
(NOTE 4)
[ 200'(509) 175 (4.45) A |
: — 145 (3.68)
| —— E 1165 (4.19) 259 R
i
t #
el
125 (3.18) 035 (89) i
- 020 (51) BSC
| .400 (10.16)
(NOTE 4)
-~ 023 (58) (P[]0 & 010 (254 [2) Q538 .495 (12.57)
— o1s (a8 & ! .254) 010 (25) _M_}_U_SH o
P000420S
853.0585/081594
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Package Outlines

FN1 HERMETIC CDIP-24

e 098 (249)
030 (.76)

L JUJ

098 (2.49)

[ o0 (76)

|
ML

IV T T VAT TV T T

—l L— 100 (2.54) BSC

' 023 (.58)

053 1.280 (32.51)
5} =
- 1.240 (314
L 04N (31.40) 320 (8.13)
050 (76) l’ 90 (7 37)
(NOTE 4)
’[_ 2007(5 g 75649 I
) y
2 145 (3.68
[.T.._-‘.‘ 165 (4.19) 258

035 (89)

020 (.51) /

015 a8 \/
010 (25)

ﬂj

PR T

‘Lr‘u’{\u‘u‘u VAT T

‘! l'.xoa (2.54) BSC

1.285 (32 64)

070 (1.78)

050 (127)

SEATING
PLANE

015 (.38)

853-0588/081594

[ R O = EA ) 530

1240 (31.50)

S

i

T
175 (4.45)

145 (3.68)

0'5(38)
POOG401S
853-0586/081594
FN3 HERMETIC CDIP-24
o B2 050 249
040 (1.02)
.

175 (445)

055 (1.40)
020 (51) f
| BSC
. - 600 (15.24)
015 (38) (NCTE 4)
010 (.25)

FO00460S.
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Package Outlines

FQ3 HERMETIC CDIP-28

098 (2.49)
040 (1.02)

)LA)'LJLJKJ‘LJIJLJLJL}LJL)\,L

098 (2.49)
_1 .040 (1.02)

853-0589/081594

598 (15.19)
(-5 I 514 (13.08)
PN #1— B
J L 1100 (2.54) BSC
53 1485 (37.72)
1.440 (36.58)
.070 (1.78) 620 (15.75)
] 050 (1.27) 175 (4.45) 590 (14.99)
.145 (3.88) (NOTE 4)
) T |
q 225 (5.72) max. | A i B
SEATING
.165°(4.19)
(020 (51)
f— 600 (15.24)
o5 (38 sz 8sc —]
023 (.58) 010 (25) 695 (17.66)
015 (.38) 600 (15.2¢)

January 1986
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Package Outlines

PL
1.

PLASTIC DUAL-IN-LINE PACKAGES

ASTIC DIP

Package dimensions conform to JEDEC
specification MS-001-AA for standard
Plastic Dual Inline (DIP) package.
Controlling dimensions are given in
inches with dimensions in millimeters,
mm, contained in parentheses.
Dimensioning and tolerancing per ANSI
Y14.5M - 1982

"T",""D" and "E" are reference datums
on the molded body and do not include
mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.01 inch
(0.25mm) on any side.

These dimensions measured with the
leads constrained to be perpendicular to
plane T.

NO. OF LEADS PACKAGE CODE 04a/05c DESCRIPTION

16 NJD 76/26 300 mil wide
18 NKD 63/24 300 mil wide
20 NLD 60/24 300 mil wide
22 NM 54/20 400 mil wide
24 NNM! 46/18 300 mil wide
24 NND 44/18 600 mil wide
28 NQD 42/16 600 mil wide

NOTES:

1. Order coded as N3
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@

Pin numbers start with pin #1 and con-
tinue counterclockwise when viewed
from the top.

Lead material: Olin 194 (Copper Alloy) or
equivalent, solder dipped.

Body material: Plastic (Epoxy)

Thermal test fixture: Device secured in a
Textool ZIF socket with 0.04” stand off.
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Package Outlines

NJ1 PLASTIC PDIP-16

IL 255 (6.48)
T 245 (6.22)
1
] Y Y Y WYY H’f
1100 2.54 (BSC)
757 (19.23)
)
et 746 (18.95) CORNER
J 084 (1.69) LEAD 322 (8.18)
OPTION —
045 (1. 300 (7.62
045 (1.14) @ PLACES) 0 7(565))
L ¢ 7 H—
1160 (4.06) 125 (3.18) i \
o RTYYT 115 292)
SEATING r 1
PLANE s o) )
138 (3.51) 020 (51)
—_— 300 (7.62)
120 (3.09) (NOTE 5)
222 (56) 3 015 (38) 395 (10.03)
—_—
017 (43) b 010 (25 @ ] 010 (.25) 300 ( 7.62)
PO00280S
853-0406/081232
NK1 PLASTIC PDIP-18
255 (6.48)
B3 245 (6.22)
[Pm#T} YYYYYY L1f
1100 (2.54) BSC
925 (23.50)
Eb3— 915 (23.24)
e 064 (1.69) 322 (8.18)
045 (1.14) 300 (7.62)
(NOTE 5)
- 1 160 (408 125 (3.18)
E 135 (3.43) 115 (292
I“_—sam:c: : l T “
PLANE 035 (89) [t
020 (51) 8SC
138 (3.51) 300 (7.62)
022 (56) 120609 015 (.38) a(s:sof‘%g;)
— e 298 (o
017 (43) ) 010 (25) @] 010 (.25) 300 ( 7.62)
PO00300S
853-0407/081233
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Package Outlines

NL1 PLASTIC PDIP-20

255 (6.48)
3 245 (622)
Iy YPYYYYY Y LF
1100 (2.54) BSC
1,057 (26.85)
[2Eg 1,045 (26.54)
_ﬁ 084 (1.63) 322 8.18)
300 (7.62)
045 (1.14) %0 76
L 10 (s08) 125 3.18)
o5 0 115 (292)
SEATING F !
PLANE | 035 (89) b
020 (51)
138 (3.51) 300 (7.62)
120 (3.08) 015 (38) ;N?T(ED?G X
022 (56) 010 () & == 395 (1003
017 (43) HITIEOG 2 010 (.25) 1300 ( 7.62)
PO00290S
853-0408/081234
NM2 PLASTIC PDIP-22
{$D&f.004 ©10) }
355 (9.02)
e o 345 (8.76)
FE T — Hyl VY YYYYYYY
!
'-L,wo (2.54) BSC
1.110 (28.19)
o}
1085 (2781)
e 064 0163 4221072
.045 (1.14) .400 (10.16)
190 (4.83) 155 @90 o008
165 (4.19) Tes G88)
2 \
-—t
| 035 (89) i
1020 (51) BSC
138 (3.51) i__ 400 (10.16) v.{
120 (3.05) (NOTE 5)
022 (80) g 015 (38) 495 (1257)
o7 (an T BLIEDOLOD () ) 010 (25) 400 (10.16)
PO00341S
853-0400/081235
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Signetics Bipolar Memory Produ

cts

Package Outlines

NN1 PLASTIC PDIP-24

AAANNNANDA

853-0412/081238

017 (43)

ax 255 (6.48)
245 (822)
PR VUHHVHHVHHHH&HL?’
100 2.54 (BSC)
1.256 (31.90)
D3~ 1240 (31.50)
) 322 (8.18)
045 (1.14) 300 (7.62)
(NOTE 5)
F 1\ qe0luos 125'G.18) [ 1\
E 135 (3.43) 115,(292) \ ]
s TING 3 Fi
P LANE 035 (89)
020 (51
138 (351) 80 200 (.68
120 (3.05) (NOTE 5)
22 %) RS T T ) 2B L3 28 (oo
017 (43) 010 (25) 300 (762)
PO00320S
853-0410/081236
NN3 PLASTIC PDIP-24
— 565 (14.10)
] V] 545 (13.84)
PR PV VY Y Y VY Y Y Y
_.l._.wo (2.54) BSC
1.260 (32.00)
ED:F 1240 (31.50)
084 (1.63) 625 (15.88)
— e 155 (3.94) 500 (15.29)
145 (368) (NOTE 5)
fi VT 2008 [ L
E p 1185 (4.19) I
(T '='-
P 045 (1.14) if §
138 (351) 020 (51) L___ 600 (15.24) ssc__._l
120 (3.08) (NOTE 5)
— - .015 (.38) 896 (17.65)
~fS[TIED® 010 (28] ® ] 010 (25) = 800 (15.24)

PO00361S
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Signetics Bipolar Memory Products

Package Outlines

NQ3 PLASTIC PDIP-28

r—m———l

z&ﬂﬁﬁﬁﬁﬁﬁr’\ﬁﬁﬁr”w

853-0413/081239

07 (43

560 (14.22)
d:] 548 (12.84)
B WVUV’\HV‘?VVVVVH}’
}——L-wo (254) BSC
1.480 (37.08)
= 084 (1.63) 1415 @894 1825 (15.88)
Ry 155 (3.04) %00 (1524
-145(3.68)
) 2000 / |
p 165 (4.19) J
PLANE L o5 (e Yy
138 (3.51) 020 (51) L—.m {15.24) ssc—-———l
120 (3.05) (NOTE §)
022 (88 o o (m 895 (17.65)
o (25) 800 (1524) )

POOCI71S
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PACKAGE

OUTLINES
PACKAGE OUTLINES

Introduction

for Prefixes: HEF, PCA, PCB, PCD, PCF,SAA,SBB. .. ... ... . 341
The package information for each type number is given below:
type number description and package code page
HEF4505BP 14-lead dual in-line; plastic (SOT-27KE, ME, MF) 343
HEF4505BD 14-lead dual in-line; ceramic (cerdip) (SOT-73A, B, C) 345
HEF4720BP 16-lead dual in-line; plastic (SOT-38ZE) 344
HEF4720VvP 16-lead dual in-line; plastic (SOT-38ZE) 344
HEF4720BD 16-lead dual in-line; ceramic (cerdip) (SOT-74A, B, C) 347
HEF4720VD 16-lead dual in-line; ceramic (cerdip) (SOT-74A, B, C) 347
HEF4720BT 16-lead mini-pack; plastic (SO-16L; SOT-162A) 355
HEF4720VT 16-lead mini-pack; plastic (SO-16L; SOT-162A) 355
PCB8582P 8-lead dual in-line; plastic (SOT-97AE,DE EE) 348
PCD5101P 22-lead dual in-line; plastic (SOT-116) 351
PCD5101T 24-lead mini-pack; plastic (S0-24; SOT-137A) 354
PCD5114D 18-lead dual in-line; ceramic (cerdip) (SOT-133B) 353
PCD5114P 18-lead dual in-line; plastic (SOT-102NE,GE,PE) 350
PCD5114T 20-lead mini-pack; plastic (SO-20; SOT-163A) 356
PCF8570P 8-lead dual in-line; plastic (SOT-97AE,DE EE) 348
PCF8570T 8-lead mini-pack; plastic (SO-8L; SOT-176) 357
PCF8571P 8-lead dual in-line; plastic (SOT-97AE,DE EE) 348
PCF8571T 8-lead mini-pack; plastic (SO-8L; SOT-176) 357
PCF8583P 8-lead dual in-line; plastic (SOT-97AE,DE,EE) 348
PCF8583T 8-lead mini-pack; plastic (SO-8L; SOT-176) 357
SAA9001PB 28-lead dual in-line; plastic (SOT-117) 352
SAA9001EB 28-lead dual in-line; metal ceramic (cerdip) (SOT-87B) 346
SBB6116LP 24-lead dual in-line; plastic (SOT-101A, B, C, F, G, L) 349
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14-LEAD DUAL IN-LINE; PLASTIC (SOT-27KE, ME, MF)

-—— 825max ——»

7286804

-~ 19,5 max - ]
@ T
g \ !
a N |
o 47
) max
o
2 051 |
min
' —Lo76'?
380 053 4
v i ) " |~
r La vy oV
| ‘ 254) -
ol 22 | |l | | ol
max
1,73 max 83
T - PYY Ai AL p = Py ..
e 13 12 n 10 9 8 ﬁ} Positional accuracy.
~ 5 B ) @ Maximum Material Condition.
(1) Centre-lines of all leads are
1 2 3 4 5 6 7 within 0,127 mm of the nominal
' ' : ‘ ‘ . position shown; in the worst case,
v the spacing between any two leads
' may deviate from nominal by
top view 40,254 mm.

Dimensions in mm

SOLDERING

1. By hand

(2)

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

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 ©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. |f 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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16-LEAD DUAL IN-LINE; PLASTIC (SOT-38ZE)

- 19,5 max

seating plane

—
W
-
IS
-
w

-
(=]
7]

lead 1 indication (either index or sign)

Dimensions in mm

SOLDERING

1. By hand

top view

® D

(1

(2)

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.

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 ©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.

344
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14-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-73AB,C)

19,94 max

Q

5 - !

— |

a |

o 5,08

5‘ max

o 0,38

ml min l
0,76(2)

14 13 12 1" 10 9 8 top view

Y

SESESTARSTERS

«~—— 8,25 max—

| side view »
' @ Positional accuracy.

(M) Maximum Material Condition.

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

\

0,254 mm.

(2) Lead spacing tolerances apply
76 ! from seating plane to the line
’ 7273756.4 indicated.

Dimensions in mm

w (lune 1986 345
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16-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-74AB,C)

19,94 max

5,08
max

o |

- — 0,76

28| ooz

seating plane

(2)

AEeXeX o1 e XeXeXiRN

%_ - -

1

2 3 4 5 6
PESESTSTSESTLIN

<« 825 max—>

! side view @ Positional accuracy.
(M) Maximum Material Condition.
| i : (1) Centre-lines of all leads are
|: | | within £0,127 mm of the nominal
/L 032 || position shown; in the worst case,
I o i the spacing between any two leads
il 0,23 R\
f T i may deviate from nominal by
+0,254 mm.
| l— o) — |
(2) Lead spacing tolerances apply
17060 ! from seating plane to the line
’ 7256544.8 indicated.

Dimensions in mm
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28-LEAD DUAL IN-LINE; METAL CERAMIC (CERDIL) (SOT-87B)

2 | 36 max
o
a’ r 1
e : - [}
S Y 4,25
H v max
[ __09min y
762 §
§0.76
m ez @) "
‘ 26x
1,65 ¥
Tmax ol Eg e
1,20
N s SO s R e SR sevoees SN e SN cos S e SR s BN s SR e S e S e WY e S s "
28 27 26 25 2423 22 21 20 19 18 17 16 15 | top view
[ ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14
| S— j S— — | m— T | S— | me— | s g | Sn— —J | S— T | S— | S—
@ Positional accuracy.
e T 1] — side view @ Maximum Material Condition.
: (1) Centre-lines of all leads are
T within £0,127 mm of the nominal
0.30 position shown; in the worst case,
| |- 7 -
0,20 the spacing between any two leads
? may deviate from nominal by
| ' 7283647 t0,254 mm.

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

Dimensions in mm

June 1986 347
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8-LEAD DUAL IN-LINE; PLASTIC (SOT-97AE, DE, EE)

10 max <+—— 8,25 max —»
a 1
s T T 4,2
g i max
] i 0,51
| A s U o —7 min l
A i _ ] 2)
343 053 3 0.76
3051 6x ||| 0,38 |
v y # ’—>+ [@lozss@) "
I .' ) )
a
max 873 7Z273585.5
112max'® 1,73 max
> " ” r @ Positional accuracy.
! ! @ Maximum Material Condition.
8 5 top view (1) Centre-lines of all leads are
within 0,127 mm of the nominal
I | \ _ _ position shown; in the worst case,
/ the spacing between any two leads
may deviate from nominal by
1 4 +0,254 mm.

Dimensions in mm

SOLDERING

1. By hand

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

(3) Only for devices with
asymmetrical end-leads.

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 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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24-LEAD DUAL IN-LINE; PLASTIC (WITH INTERNAL HEAT
SPREADER) (SOT-101A,B,CF,G,L)

32 max
2 : }
<]
I — |
) 5.1
£ max
E —— 0,51 |
i 7 . 3 min j
T 7 o B -—i 0,76 2
39 . 053
3,4 . 1 22x |, max "
v ‘ / ‘ L 15228
k 1[2.58]
22 o I«
max
1,7 max
24 23 22 21 20 19 18 17 16 15 14 13 top view

(3)

1 2 3 4 5 6 7 8 9 10 1 12
;n_:; o L U [ [} ] [ [ ;s_. L U

{B Positional accuracy.

-+ 16 8 MaX —————

———————— 14 1 max

™ Maximum Material Condition.

side view (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
15.24) from seating plane to the line
17,15 7273670.5 indicated.

15,90

(3) Index may be horizontal as shown,

. L or vertical.
Dimensions in mm

SOLDERING
See page 358

w (June 1986
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18-LEAD DUAL IN-LINE; PLASTIC (SOT-102AE, GE, PE)

- 25,4 max
@
S T ?
_ﬂ. — e
o
£ 4.7
"6 } max
a —70,51
vy | ~ R _ min
[} i - lo762
3,83 053 [
» 1o )™ o
)74 D S A DA b BRI [
max
1,7 max
-

n 10 top view

| 72833233

Dimensions in mm

SOLDERING
See page 358

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.

350 June 1986\ (



22-LEAD DUAL IN-LINE; PLASTIC (SOT-116)

PACKAGE
OUTLINES

seating plane

29 max

3,05

f

51
max
—70,51 l
min
0_53 ~ ;0‘76(2)
2‘;‘ im°.l* ! #lo2se @ "
| [2.54] ' | !
N T
1,73 max
top view

{<—— 10,9 max ———»

Dimensions in mm

SOLDERING
See page 358

side view

@ Positional accuracy.

®

(1)

(2)

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.

W (June 1986
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28-LEAD DUAL IN-LINE; PLASTIC (SOT-117)

- e — 36 max
g
o
g !
@ 5.1
] max
§ *0,.51 l
g min
’ -—0,76'
39 [
3,4
/ [Jozse @)
o 17 e l——!
max
1,7 max
28 27 26 25 22 21 20 19 18 17 16 15
top view
13)
~ :
I~
1 2 3 4 7 8 9 10 1 12 13 14

15,24

17,15

side view

7273669.2

15,90

Dimensions in mm

SOLDERING
See page 358

ENORSS

(2)

(3)

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

23,6 max

f

5,08

max
| 0,38
min l
L __1g7g@

2| Hehzse @ "

seating plane

18 17 16 15 14 13 12 11 10 | toPView

PESESRSTSTSRSEARN

<~ 8,25 max—>

| side view .
. {B Positional accuracy.

(M) 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
10,254 mm.

(2) Lead spacing tolerances apply
0.0 ! from seating plane to the line
7,6 S
7278692.3 indicated.

-

Dimensions in mm
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24-LEAD MINI-PACK; PLASTIC (SO-24; SOT-137A)

9,25

| 8,75

155 o 76
1135 74

;o ' | /
0,3 1 S
N s
032 407 ominl
2t° 80 L0'23 10 65 y mln‘
10,0 72786966
top view
‘ Dimensions in mm
20 @ Positional accuracy.
max
3 (M) 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.

June 1986\ '
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16-LEAD MINI-PACK; PLASTIC (SO-16L; SOT-162A)

7283896.2

8 7 6 5 4 3 2 1 top view

Dimensions in mm
I ) _ I 20
mex @ Positional accuracy.

@ Maximum Material Condition.

9 10 11 12 13 14 15 16

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.
\ (June 1986 355
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20-LEAD MINI-PACK; PLASTIC (SO-20; SOT-163A)

356

- 9,25
| 8.75
1,55 76
1,35 74
|
1
0,3 T ‘L\
832 boi 0,3 min ~
023 10,65 il
10,0 7283897.2
top view
v
20 Dimensions in mm
max
' @ Positional accuracy.

(M) Maximum Material Condition.
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8-LEAD MINI-PACK; PLASTIC (SO-8L; SOT-176)

<«— 765max — D 9,0 max ———
10 2,4
—>m-mr-— > max [« 76 max —
ost ] ‘4 11 X
0,35 —f-—1 235 55 7° | L
4 max max !
L max -y | v I \u
H + —EFt——7 0,15 1
049! |l ' X s
0,36 LI min 0,22
——1—*\ []o1 @) 5 0,14
= = 12,4 max 7290349.1
1,27 ’
195
11,85
8 7 6 5 top view

tod

4,0 270+-}»- -
max

Lor

—l=a

Dimensions in mm

Y ep—————

@ Positional accuracy.

® Maximum Material Condition.
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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.

. 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 iimits apply as in (1) above.

358
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Electronic components and materials
for professional, industrial and consumer uses
from the world-wide Philips Group of Companies

Argentina: PHILIPS ARGENTINA S.A,, Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141/7242/7343/7444/7545.
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322.
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 629111-0.
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 9 rue du Pavillon, B-1030 BRUXELLES, Tel. (02) 24274 00.
Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600.
Canada: PHILIPS ELECTRONICS LTD., Eicoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161.
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001.
Colombia: IND. PHILIPS DE COLOMBIA S.A., ¢/o IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. 24976 24.
Denmark: MINIWATT A/S, Strandlodsvej 2, P.O. Box 1919, DK 2300 COPENHAGEN S, Tel. (01) 541133.
Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 17271.
France: RTC-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 43388000.
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0.
Greece: PHILIPS HELLENIQUE S.A., Elcoma Division, 54, Syngru Av., ATHENS 11742, Tel. 9215311/319.
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-245121.
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building,
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 4930311/4930590.
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Setiabudi Il Building, 6th FI., Jalan H.R. Rasuna Said (P.O. Box 223/KBY) Kuningan,
JAKARTA - Selatan, Tel. 512572.
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355.
Italy: PHILIPS S.p.A., Sezione Elcoma, Piazza IV Novembre 3, I-20124 MILANO, Tel. 2-6752.1.
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611.
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521.
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-5011.
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 7744 11.
Mexico: ELECTRONICA, S.Ade C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00.
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333.
New Zealand: PHILIPS NEW ZEALAND LTD., Eicoma Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. 605-914.
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200.
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070.
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59.
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121.
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Eicoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000.
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9.
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. 30163 12.
Sweden: PHILIPS KOMPONENTER A.B., Liding6véagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000.
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-4882211.
Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. 7120500.
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9.
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad, No. 78-80, P.K.504, 80074 ISTANBUL, Tel. 435910.
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633.
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.l. 02876, Tel. (401) 762-9000.
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000.
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380.
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 991-2000.
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321.
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A,, Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931.

For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, P.O. Box 218,
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl
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