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Signetics reserves the right to make changes, without notice, in the products, 
including circuits, standard cells, and/ or software, described or contained hereip in 
order to improve design and/orcperformance. Signetics assumes no responsibility or 
liability for the use of any of these products, conveys no license or title under any 
patent, copyright, or mask work right to these products, and makes no representa
tions or warranties that these products are free from patent, copyright, or mask work 
right infringement, unless otherwise specified. Applications that are described herein 
for any of these products are for illustrative purposes only. Signetics makes no 
representation or warranty that such applications will be suitable for the specified use 
without further testing or modHication. 

LIFE SUPPORT POLICY 
SIGNETICS PRODUCTS ARE NOT FOR USE AS CRITICAL COMPONENTS IN LIFE 
SUPPORT DEVICES OR SYSTEMS WITHOUT EXPRESS WRITTEN APPROVAL 
OF AN OFFICER OF SIGNETICS CORPORATION. As used herein: 

1. Life support devices ·or systems are devices or systems which, (a) · are 
intended for surgical implant into the body, or (b) support or sustain: life, and 
whose failure to perform, when properly used in accordance with instructions 
for use provided in the labeling, can be reasonably expected to result in a 
significant injury to the user. 

2. A critical component is any component of a life support device or system 
whose failure to perform can be reasonably expected to cause the failure of 
the life support device or system, or to affect its safety or effectiveness. 

Signetics registers eligible circuits under 
the Semiconductor Chip Protection Act. 

© Copyright 1986 Signetics Corporation 

All rights reserved. 



l __ 
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 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

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

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. 

October 1986 iii 



__ J 
ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T 4 Magnetrons for microwave heating 

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

T6 Geiger-MUiier tubes 

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

T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers and infrared detectors 

T15 Dry reed switches 

T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 

iv O"°be' 19851 



l __ 
SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises: 

S1 Diodes 
Small-signal silicon diodes, voltage 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 

SS Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

S8a Light-emitting diodes 

S8b Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-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 

S13 Semiconductor sensors 

S14 Liquid Crystal Displays 

( """""" 1987 ' 



__ J 
INTEGRATED CIRCUITS (PURPLE SERIES) 

The purple series of handbooks comprises: 

IC01 Radio, audio and associated systems published 1986 
Bipolar, MOS 

IC02a/b Video and associated systems published 1986 
Bipolar, MOS 

IC03 Integrated circuits for telephony published 1986 
Bipolar, MOS 

IC04 HE4000B logic family pub I ished 1986 
CMOS 

IC05N HE4000B logic family - uncased ICs published 1984 
CMOS 

IC06N High-speed CMOS; PC74HC/HCT/HCU published 1986 
Logic family 

ICOB ECL 10K and 100K logic families published 1986 

IC09N TTL logic series published 1986 

IC10 Memories new issue 1987 
MOS, TTL, ECL 

IC11N Linear LSI published 1985 

Supplement Linear LSI published 1986 
to IC11N 

IC12 12C-bus compatible ICs not yet issued 

IC13 Semi-custom new issue 1987 
Programmable Logic Devices (PLO) 

IC14 Microcontrollers and peripherals new issue 1987 
Bipolar, MOS 

IC15 FAST TTL logic series published 1986 

IC16 CMOS integrated circuits for clocks and watches pub I ished 1986 

IC17 Integrated Services Digital Networks (ISDN) not yet issued 

IC18 Microprocessors and peripherals new issue 1987 

vi February 1987 



l __ 
COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

CS Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CS Variable mains transformers 

C9 Piezoelectric quartz devices 

C11 Varistors, thermistors and sensors 

C12 Potentiometers, encoders and switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 

C18 Direct current motors 

C19 Piezpelectric ceramics 

C20 Wire-wound components for TVs and monitors 

C22 Film capacitors 

(July 1986 vii 
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type number 

CMOS RAM 

PCD5101 
PCD5114 
PCF8570 
PCF8571 
PCF8583 

HEF4505B 
HEF4720B; V 
SBB6116-12 

CMOS EEPROM 

PCF8582 

CMOSEPROM 

27C64A/87C64 
27C256/87C256 

Charge-Coupled Memory 

SAA9001 

64-bit TTL Bipolar RAM 

82S25 
3101A 
74F189A 
74S189 

256-bit TTL Bipolar RAM 

82S16 
82LS16 
74S301 
74LS301 

Byte-Organized RAM 

82S09/82S09A 
82S19 
82S212/82S212A 
8X350 

FUNCTIONAL INDEX 

description 

256 x 4-bit static RAM 
1024 x 4-bit static RAM 
256 x 8-bit static RAM with l 2C bus interface 
128 x 8-bit static RAM with 12C bus interface 
256 x 8-bit static RAM with 12C bus interface 

64-bit, 1-bit per word R/W RAM 
256-bit, 1-bit per word RAM 

FUNCTIONAL 
INDEX 

page 

19 
27 
35 
47 
59 

77 
85 

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

256 x 8-bit static CMOS EEPROM 
with 12C bus interface 113 

65,526-bit CMOS EPROM (8K x 8) 123 
262,144-bit CMOS EPROM (32K x 8) 135 

317K-bit CCD memory 147 

64-bit Bipolar RAM (16 x 4) 175 
64-bit Bipolar RAM (16 x 4) 175 
64-bit Bipolar RAM (16 x 4) 179 
64-bit Bipolar RAM (16 x 4) 175 

256-bit Bipolar RAM (256 x 1) 185 
256-bit Bipolar RAM (256 x 1) 189 
256-bit Bipolar RAM (256 x 1) 193 
256-bit Bipolar RAM (256 x 1) 197 

576-bit Bipolar RAM (64 x 9) 203 
576-bit Bipolar RAM (64 x 9) 207 
2304-bit Bipolar RAM (256 x 9) 211 
2048-bit Bipolar RAM (256 x 8) 215 

( F•b'""Y 1987 3 



FUNCTIONAL 
INDEX 

type number description page 

Low Complexity PROM 

82S23/825123 256-bit TTL Bipolar PROM (32 x 8) 227 
82523A/825123A 256-bit TTL Bipolar PROM (32 x 8) 230 
82US23/82U5123 256-bit TTL Bipolar PROM (32 x 8) 233 
825126/825129 1024-bit TTL Bipolar PROM (256 x 4) 236 
825126A/825129A 1024-bit TTL Bipolar PROM (256 x 4) 239 

825130/825131 2048-bit TTL Bipolar PROM (512 x 4) 242 
825130A/825131A 2048-bit TTL Bipolar PROM (512 x 4) 245 
825135 2048-bit TTL Bipolar PROM (256 x 8) 248 
82L5135 2048-bit TTL Bipolar PROM (256 x 8) 251 

4K-bit TTL Bipolar PROM 

825115 4096-bit Bipolar PROM (512 x 8) 257 
825137 4096-bit Bipolar PROM (1024 x 4) 261 
825137 A/825137B 4096-bit Bipolar PROM (1024 x 4) 264 
825137C 4096-bit Bipolar PROM (1024 x 4) 267 
825141/825141 A 4096-bit Bipolar PROM (512 x 8) 270 

825147/825147A 4096-bit Bipolar PROM (512 x 8) 273 
825147B 4096-bit Bipolar PROM (512 x 8) 276 

SK-bit TTL Bipolar PROM 

825181/825181A 8192-bit Bipolar PROM (1024 x 8) 281 
825181C 8192-bit Bipolar PROM (1024 x 8) 284 
825183 8192-bit Bipolar PROM (1024 x 8) 287 
825185 8192-bit Bipolar PROM (2048 x 4) 291 
825185A 8192-bit Bipolar PROM (2048 x 4) 294 

825185C 8192-bit Bipolar PROM (2048 x 4) 297 
82H5187/82H5187A 8192-bit Bipolar PROM (1024 x 8) 300 
82H5189/82H5189A 8192-bit Bipolar PROM (1024 x 8) 304 

16K-bit TTL Bipolar PROM 

825191/825191A 16,384-bit Bipolar PROM (2048 x 8) 311 
825191C 16,384-bit Bipolar PROM (2048 x 8) 314 
82H5191 16,384-bit Bipolar PROM (2048 x 8) 317 
82H5195/82H5195A/ 
82HS195B 16,384-bit Bipolar PROM (4096 x 4) 320 

32K-bit TTL Bipolar PROM 

82HS321 /82H5321 A/82H5321 B 32,768-bit Bipolar PROM (4096 x 8) 325 

4 FObrno"/ 19871 



type number 

64K-bit TTL Bipolar PROM 

82HS641 /82HS641 A/82HS641 B 

128K·bit TTL Bipolar PROM 

82HS1281 

Bipolar ECL RAM 

10422B 
10422C 
100422B 
100422C 
100470A 

100474A 

Bipolar ECL PROM 

10149 
10149A 
100149 
100149A 

description 

65,536-bit Bipolar PROM (8192 x 8) 

131,072-bit Bipolar PROM (16384 x 8) 

256 x 4-bit RAM 
256 x 4-bit RAM 
256 x 4-bit RAM 
256 x 4-bit RAM 
4096 x 1-bit RAM 

1024 x 4-bit RAM 

1024-bit ECL Bipolar PROM (256 x 4) 
1024-bit ECL Bipolar PROM (256 x 4) 
1024-bit ECL Bipolar PROM (256 x 4) 
1024-bit ECL Bipolar PROM (256 x 4) 

FUNCTIONAL 
INDEX 

page 

331 

337 

345 
348 
351 
354 
357 

360 

~65 
368 
371 
374 

( F•brn"y 1987 5 





type number 

HEF4505B 
HEF4720B;V 
PCD5101 
PCD5114 
PCF8570 

PCF8571 
PCF8582 

PCF8583 
SAA9001 
SBB6116L-12 

8X350 
27C64A/87C64 
27C256/87C256 
74F189A 
74LS301 

74S189 
74S301 
82HS187/82HS187A 
82HS189/82HS189A 
82HS191 

82HS195/82HS195A/ 
82HS195B 
82HS321 /82HS321 Al 
82HS321B 
82HS641/82HS641A/ 
82HS641B 
82HS1281 
82LS16 

82LS135 
82S09/82S09A 
82S16 
82S19 
82S23/82S123 

82S23A/82S123A 
82S25 
82S115 
82S1 26/82S 129 
82S126A/82S129A 

82S130/82S 131 
82S130A/82S 131 A 
82S135 
82S137 
82S137A/82S137B 

NUMERICAL INDEX-

description 

64-bit, 1-bit per word R/W RAM 
256-b~t. 1-bit per word RAM 
256 x 4-bit static RAM 
1024 x 4-bit static RAM 
256 x 8-bit static RAM with 12C bus interface 

128 x 8-bit static RAM with 12C bus interface 
256 x 8-bit static CMOS EEPROM 

with 12C bus interface 
256 x 8-bit static RAM with 12C bus interface 
317K-bit CCD memory 

NUMERICAL 
INDEX 

page 

77 
85 
19 
27 
35 

47 

113 

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

59 
147 
101 

2048-bit Bipolar RAM (256 x 8) 
65,526-bit CMOS EPROM (BK x 8) 
262,144-bit CMOS EPROM (32K x 8) 
64-bit Bipolar RAM (16 x 4) 
256-bit Bipolar RAM (256 x 1) 

64-bit Bipolar RAM (16 x 4) 
256-bit Bipolar RAM (256 x 1) 
8192-bit Bipolar PROM (1024 x 8) 
8192-l>it Bipolar PROM (1024 x 8) 
16,384-bit Bipolar PROM (2048 x 8) 

16,384-bit Bipolar PROM (4096 x 4) 

32,768-bit Bipolar PROM (4096 x 8) 

65,536-bit Bipolar PROM (8192 x 8) 
131,072-bit Bipolar PROM (16384 x 8) 
256-bit Bipolar RAM (256 x 1) 

2048-bit Bipolar PROM (256 x 8) 
576-bit Bipolar RAM (64 x 9) 
256-bit Bipolar RAM (256 x 1) 
576-bit Bipolar RAM (64 x 9) 
256-bit Bipolar PROM (32 x 8) 

256-bit Bipolar PROM (32 x 8) 
64-bit Bipolar RAM (16 x 4) 
4096-bit Bipolar PROM (512 x 8) 
1024-bit Bipolar PROM (256 x 4) 
1024-bit Bipolar PROM (256 x 4) 

2048-bit Bipolar PROM (512 x 4) 
2048-bit Bipolar PROM (512 x 4) 
2048-bit Bipolar PROM (256 x 8) 
4096-bit Bipolar PROM (1024 x 4) 
4096-bit Bipolar PROM (1024 x 4) 

215 
123 
135 
179 
197 

175 
193 
300 
304 
317 

320 

325 

331 
337 
189 

251 
203 
185 
207 
227 

230 
175 
257 
236 
239 

242 
245 
248 
261 
264 
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NUMERICAL 
INDEX 

type number description page 

825137C 4096-bit Bipolar PROM (1024 x 41 267 
825141/825141 A 4096-bit Bipolar PROM (512 x 81 270 
825147/825147A 4096-bit Bipolar PROM (512 x 8) 273 
825147B 4096-bit Bipolar PROM (512 x 81 276 
825181/825181A 8192-bit Bipolar PROM (1024 x 81 281 

825181C 8192-bit Bipolar PROM (1024 x 8) 284 
825183 8192-bit Bipolar PROM (1024 x 81 287 
825185 8192-bit Bipolar PROM (2048 x 4) 291 
825185A 8192-bit Bipolar PROM (2048 x 41 294 
825185C 8192-bit Bipolar PROM (2048 x 41 297 

82S191/825191A 16,384-bit Bipolar PROM (2048 x 81 311 
82S191C 16,384-bit Bipolar PROM (2048 x 81 314 
82S212/82S212A 2304-bit Bipolar RAM (256 x 91 211 
82US23/82US123 256-bit TTL Bipolar PROM (32 x 8) 233 
3101A 64-bit Bipolar RAM (16 x 4) 175 

10149 1024-bit ECL Bipolar PROM (256 x 41 365 
10149A 1024-bit ECL Bipolar PROM (256 x 41 368 
100149 1024-bit ECL Bipolar PROM (256 x 41 371 
100149A 1024-bit ECL Bipolar PROM (256 x 41 374 
10422B 256 x 4-bit RAM 345 

10422C 256 x 4-bit RAM 348 
100422B 256·x 4-bit RAM 351 
100422C 256 x 4-bit RAM 354 
100470A 4096 x 1-bit RAM 357 
100474A 1024 x 4-bit RAM 360 

8 '"'"""' 19871 
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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: 

MA { Microcomputer 
· 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: 

Notes 

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 

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). 

('"'' 1986 
13 



TYPE 
DESIGNATION 

14 

THIRD LETTER 

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

A : temperature range not specified 
B : 0 to+ 70 °c 
C : -55 to + 125 oc 
D : -25 to + 70 oc 
E : -25 to + 85 oc 
F : -40 to + 85 oc 
G : -55 to + 85 oc 

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

Example: the range 0 to+ 75 oc can be indicated by 'B' or 'A'. 

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: 

C : for cylindrical 
D : for ceramic DI L 
F : for fl at pack 
L : for chip on tape 
P : for plastic DI L 
Q: for OIL 
T : for miniature plastic (mini-pack) 
U : for uncased chip 

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 

C : Cylindrical 
D: Dual-in-line (OIL) 
E : Power DI L (with external heatsink) 
F : Flat (leads on 2 sides) 
G : Flat (leads on 4 sides) 
K : Diamond (T0-3 family) 
M : Multiple-in-line (except Dual-, Triple-, Quadruple-in-line) 
Q : Quadruple-in-line (QI L) 
R : Power QI l (with external heatsink) 
S : Single-in-line 
T : Triple-in-tine 
W: Lead chip-carrier (LCC) 
X : leadless chip-carrier (LLCC) 
Y : Pin grid array (PGA) 

'"'' 19861 

SECOND LETTER: Material 

C : Metal-ceramic 
G : Glass-ceramic (cerdip) 
M: Metal 
P : Plastic 

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



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. It is determined for specified values 
of environment and operation, and may be stated in any suitable terms. 

Note: Limiting conditions may be either maxima or minima. 

Rating system 

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

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

ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratings are limiting values of operating and 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 

RATING 

SYSTEMS 

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 probable 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 nonmal 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. 

(''""'"' 1986 
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HANDLING 
MOS DEVICES 
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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 
print-ad-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. 
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l 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, CE 1 and CE2, selection being made when CE 1 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 1/0 systems. 

Features 

• Operating supply voltage range 
• Low data retention voltage 
• Low power consumption in both operating and standby modes 
• Access time 150 ns at VoD = 5 V; 400 ns at VDo = 3 V 
• Three-state outputs 
• All inputs and outputs directly TTL compatible 
• Choice of two package types 

AO 

At 

A2 

A3 

A4 

A5 

A6 

A7 

D1 

D2 

D3 

04 

R/W 

CE1 

CE2 

OD 

4(4) ...,... 
3 (3) .... 
2 (2) ADDRESS 

1 (1) BUFFERS 
...,... 

21 (23)_. 

5 (5) ... 
6 (6) .... ADDRESS 

7 (7) BUFFERS 
+ 

9 (10) 

11 (12) 
DATA 

13(14) BUFFERS 

15 (16) 

20(22) 

19 (21) ..... 
17(19) v- J 
18 (20) 

r++I ROW 

~ SELECT 

f-h 
COLUMN j--+.. 
SELECT 

+ 

)o ~ 

MEMORY 

CELL ARRAY 

(4x8x32) 

1 
MULTIPLEXER 

t 
READ/WRITE 

CONTROL 

J 

r--++ 

2,5 to 5,5 V 
min. 1 V 

(24) 22 

r-ti Vss 

PCD5101 

(11) 10 

(13) 12 
OUTPUT 

BUFFERS (15) 14 

(17116 

· - 7Z87753 
Fig. 1 Block diagram: pin numbers in parentheses are for PCD5101T; other pin numbers 
are applicable to PCD5101P. 

PACKAGE OUTLINES 

PCD5101 P: 22-lead DI L; plastic (SOT-116). 
PCD5101T: 24-lead mini-pack; plastic (S0-24;SOT-137A). 
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vDD 

A4 

R/W 

CE1 

OD 

PCD5101P CE2 

04 

D4 

Q3 

Q1 D3 

D2 Q2 

Fig. 2 Pinning diagram for PCD5101P. 

VDD 

A4 

R/W 

CE1 

OD 

CE2 
PCD6101T 

n.c. 

Q4 

D4 

D1 Q3 

Q1 D3 

D2 Q2. 

Fig. 3 Pinning diagram for PCD5101T. 
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PINNING 

01 
02 
03 
04 
AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 

!dam'"'°" 

address inputs 

R/W read/write input 

~~~ } chip enable inputs 

OD output disable 

01 
02 
03 
04 

Voo 
Vss 

I .. ,. ·"'P"" . 

positive supply 

negative supply 

n.c. not connected,. 



~~~-2-5s_x_4--b-it-st_M_ic_R_A_M~~~~~~~~~~~~---~~-~~P-c_o_s_1_0_1~~~ 
OPERATING MODES 

Table 1 Mode selection 

CE1 CE2 R/ mode of ~peration output state 

r 
H x x 
x L x 

standby 

standby 

I L H L write 

L H L write 

L H H read 

L H H read 

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 

high impedance 

high impedance 

high impedance 

equal to input data 

data valid 

high impedance 

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

Supply voltage range Voo 
Input voltage range (any pin) 

Operating temperature range 

Storage temperature range 

Vi 

Tamb 

Tstg 

-0,3 to 8,0 V 

Vss - o,3 to v00 +0,3 v 
-25 to +70 oc 

-55to+125 oc 

21 



PCD5101 J 
D.C. CHARACTERISTICS (Voo = 5 V) 

Voo = 5 ± 0,5 V; Vss = o V; Tamb = -25 to +1ooc 

parameter symbol min. typ. max. unit 

Operating supply voltage Voo 4,5 5,0 5,5 v 
Operating supply current 

at Vi= Voo or Vss; f = 1 MHz; 
outputs open loo - 10 17 mA 

at Vi= 0,8 or 2,0 V; f = 1 MHz; 
outputs open loo - 10 17 mA 

at V1 = 0,8 or 2,0 V; f = 5 MHz; 
outputs open loo - 12 20 mA 

Standby supply current at CE2 = Vss ls9 - 0,02 5,0 µA 

Input leakage current ! at V1 = Vss to Voo ll1LI - - 0, 1 µA 

Input voltage LOW VIL -0,3 - +0,8 v 
Input voltage HIGH V1H 2,0 - v00+o,3 v 
Output leakage current 

at Vo= Vss to Voo; 
OD= HIGH or chip disabled lloLI - - 0,2 µA 

Output voltage LOW at loL = 4,0 mA Vol - - 0,4 v 
Output voltage HIGH at -loH = 2,0 mA VoH 2,4 - - v 

D.C. CHARACTERISTICS (Voo = 3 V) 

Voo = 3 ± 0,5 V; Vss = o V; Tamb = -25 to +70 oc 

parameter symbol min. typ. max. unit 

Operating supply voltage Voo 2,5 3,0 3,5 v 
Operating supply current 

at V1 = Voo or Vss; f = 1 MHz; 
outputs open loo - 5 8 mA 

at Vi= 0,4or 1,6 V;f= 1 MHz; 
outputs open loo - 5 8 mA 

Standby supply current at CE2 = Vss ls9 - 0,02 5,0 µA 

Input leakage current 
at V1 = Vss to Voo ll1LI - - 0,1 µA 

Input voltage LOW VIL -0,3 - +0,4 v 
Input voltage HIGH V1H 1,6 - v00 +o,3 v 
Output leakage current 

at Vo= Vss to Voo; 
OD= HIGH or chip disabled lloLI - - 0,2 µA 

Output voltage LOW at loL = 1,0 mA Vol - - 0,3 v 
Output voltage HIGH at -loH = 1,0 mA VoH 1.7 - - v 

22 '"" "'84 I 



-------2-ss_x_~-b-it-stat--ic-RA-M---------------------------~~-----P-c_o_s_10_1 ______ _ 

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

Input pulse levels 0,8 V to 2,0 V 

Input rise and fall times 

Input timing reference levels 

Output timing levels 

Output timing levels for high/low 
impedance 

Output load (2 TTL inputs and 
load capacitance CL) 

A.C. CHARACTERISTICS (Voo = 5 V) 

5 ns 

1,5 v 
1,5V 

1,2 V and 2,8 V 

Fig.4 Fig. 4 Test load. 

Voo = 5 ± 0,5 V; V55 = 0 V; Tamb = -25 to+ 70 °c; loads as per Fig. 4 with CL= 100 pF unless 
otherwise specified 

parameter J symbol I min. typ. max. I unit 

Read cycle ! I 
I Read cycle time tRc 150 - - j ns 
I Address access time tAA - - 150 ' ns I 

I 
i Chip enable CE1 to output tco1 - - 150 ns 

I Chip enable CE2 to output tco2 - - 150 ns 
; 

; Output disable OD to output D - - 70 ns 

Data output to high impedance state 
at CL= 5 pF toF 10 70 ns 

Previously r~ad 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 twc 150 ns 

Write delay time tAW 0 ns 

Chip enable CE 1 to write tcw1 120 ns 

Chip enable CE2 to write tcw2 120 ns 

Data set-up time tow 70 ns 

Data hold time toH 0 ns 

Write pulse duration twp 70 ns 

Write recovery time twR 0 ns 

Output disable OD set-up time tos 70 ns 
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A.C. TEST CONDITIONS (Voo = 3 V) 

Input pulse levels 

Input rise and fall times 

Input timing reference levels 

Output timing levels 

Output timing levels for high/low 
impedance 

Output load 

A •. c. CHARACTERISTICS (Voo = 3 V) 

0,4 V to 1,6 V 

5 ns 

1,0V 

1,0V 

0,7 V and 1,7 V 

Fig. 5 

Fig. 5 Test load. 

Voo = 3 ± 0,5 V; Vss = O V;Tamb = -25 to +1ooc; loads asper Fig. 5 with CL= 100pF 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 CE 1 to output tco1 - - 400 ns 

Chip enable CE2 to output tco2 - - 400 ns 

Output disable OD to output too - - 200 ns 

Data output to high impedance state 
at CL= 5 pF toF 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 twc 400 - - ns 

Write delay time tAW 0 - - ns 

Chip enable CE 1 to write tcw1 300 - - ns 

Chip enable CE2 to write tcw2 300 - - ns 

Data set-up time tow 200 - - ns 

Data hold time toH 0 - - ns 

Write pulse duration twp 200 - - ns 

Write recovery time twR 0 - - ns 

Output disable OD set-up time tos 200 - - ns 

,,,., ... , 



-------2-s-ax-4--b-it-n-at-ic_R_A_M--------------------------~~-----P-C_o_s_1_01 ______ _ 

WAVEFORMS 

ADDRESS 
INPUTS 

Cel INPUT 

CE21NPUT 

OD 
INPUT 

DATA 
OUTPUTS 

ADDRESS 
INPUTS 

CE1 INPUT 

CE21NPUT 

R/WINPUT 

OD 
INPUT 

DATA 
INPUTS 

too--

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

twR -

tosl F·~-= ·'"r-
-----K ..... <-<-< STABLE i< 

7Z87758 

Fig. 7 Write cycle timing. 
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LOW SUPPLY VOLTAGE DAT A RETENTION CHARACTERISTICS 

CE2..;;; 0,2 V; T amb = -25 to+ 70 oc. 

parameter symbol min. 

Supply voltage for data retention VOA 1,0 

Data retention current at Vo D = 1,5 V loR -
Chip deselect to data retention time tcoR 0 

Operation recovery time tR 0 

Voo i...--- data retention mode----' 

4,5V --------

VIH C;;.;E"'2'----.. 

VoR-----T--t---"----------' 

typ. 

-
0.D2 

-
-

Fig. 8 Low supply voltage data retention characteristics. 

J•ly1984 l 

max. unit 

5,5 v 
2,0 µA 

- ns 

- ns 

7Z87760 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to Change without notice. l~~-P_c_D_s_11_4~~~ 
1024 x 4-BIT STA TIC 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 
• Low data retention voltage 
• Low standby current 
• Cycle time= access time 
• 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 DI L package 
• 20-lead SO package 

Ag -+-t-1-------i 
As V~-t----~ 

A1 

As 

As 

A4-+-t"--<l------i!'-<--t----~ 

11 

w 

ROW DECODER 

INPUT DATA 
SENSE-AMPLIFIER 

PCD5114 

Fig. 1 Block diagram. 

PACKAGE OUTLINES 

PCD5114D: 18-lead DIL;ceramic (cerdip) (SOT-1338). 
PCD5114P: 18-lead DI L; plastic (SOT-102G ). 
PCD5114T: 20-lead mini-pack; plastic (S0-20; SOT-163A). 

2,5 V to 5,5 V 
min. 1,0 V 
max. 5µA 
max. 200 ns 

MEMORY ARRAY 
(64 x 64) 
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PCD5114 J 

PC051140 
PC05114P 

7ZB7241.1 

Fig. 2 Pinning diagram: PCD5114D; PCD5114P. 

Ao to A3 

A4 to Ag 

CE 

R/W 

column address inputs 

row address inputs 

chip enable input 

read/write input 

Table 1 Mode selection 

CE R/W mode output 

H H not selected high impedance 
H L not selected high impedance 
L H read active 
L L write high impedance 

H =HIGH logic level (the most positive voltage) 
L = LOW logic level (the most negative voltage) 

RATINGS 

Yoo 

A1 

As 

Ag 

n.c. 
PC05114T 

110, 

1/02 

1/03 

1/04 

7Z93008 

Fig. 3 Pinning diagram: PCD5114T. 

1/01 to 1/04 data input/output 

Vss negative supply (ground) 

VDD positive supply (+ 5 Vl 

power 

standby 
standby 
active 
active 

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

Supply voltage range VDD -0,3 to+ 8 V 

Input voltage range (any pin) 

Storage temperature range 

Operating ambient temperature range 

HANDLING 

v1 Vss-0,3 to VDD + o,3 v 
Tstg -55 to+ 125 oc 

Tamb -25 to + 70 oc 

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"). 

'""" 19851 



~~----1-02_4_x_4--b-it-sta-t1-·c_R-AM---------------------------~~-----P-c_o_s_1_1_4 ____ ~ 

~ c 
1-z w 
::!: 
0.. g 
w 
> w c 

O.C. CHARACTERISTICS 
Voo = 5 V ± 0,5 V; Vss = O V; Tamb = -25 to+ 70 oc; unless otherwise specified 

parameter· symbol min. typ. max. 

Operating supply current 
at V1=Voo/Vss;f=1 MHz; outputs open loo - 10 17 
at V1=0,8 V/2,0 V; f = 1 MHz; outputs open loo - 10 17 
at V1 = 0,8 V/2,0 V; f = 5 MHz; outputs open 100 - 12 20 

Standby current 
at CE= Voo Isa - 0,02 5 

Input voltage HIGH V1H 2,0 - Voo +0,3 

Input voltage LOW V1L -0,3 - +o,8 

Input leakage current 
at V1 = Vss to Voo ± llL - - 0,1 

Output voltage HIGH 
at-loH = 2 mA VoH 2,4 - -

Output voltage LOW 
at IOL = 4 mA VOL - - 0,4 

Output leakage current -
at Vo= Vss to Voo; CE= HIGH ± loL - - 0,5 

O.C. CHARACTERISTICS 
Voo = 3 V ± 0,5 V; Vss = 0 V;Tamb = -25 to+ 70 oc;unless otherwise specified 

parameter symbol min. typ. max. 

Operating supply current 
at V1=Voo/Vss;f=1 MHz; outputs open 100 - 5 8 
at V1 = 0,4 V/1,6 V; f = 1 MHz; outputs open 100 - 5 8 

Stand_l:!y current 
at CE= Voo Isa - 0,02 5 

Input voltage HIGH V1H 1,6 - Voo +0,3 

Input voltage LOW V1L -0,3 - +o,4 

Input leakage current 
at V1 = Vss to Voo ± l1L - - 0,1 

Output voltage HIGH 
at-loH = 1 mA VoH 1,7 - -

Output voltage LOW 
at IOL = 1 mA VOL - - 0,3 

Output leakage current -
at Vo= Vss to Voo; CE= HIGH ± loL - - 0,5 

unit 

mA 
mA 
mA 

µA 

v 
v 

µA 

v 

v 

µA 

unit 

mA 
mA 

µA 

v 
v 

µA 

v 

v 

µA 
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PCD5114 J 
A.C. CHARACTERISTICS 

Voo = 5 V ±0,5 V;Vss = O V; Tamb = -25 to+ 70 °c; measured in Fig.4,. CL= 100 pF; unless 
otherwise specified 

parameter symbol min. typ. 

Read cycle 

Read cycle time tRc 200 -

Address access time tAA - -
Chip select access time tAc - -

Output hold from address change to HA 20 -

Output hold from chip select toHC 20 -

Output to low impedance from chip selection 
at CL= 5 pF tcLZ 20 -

Output to high impedance from chip deselection 
at CL= 5 pF 

Write cycle 

Write cycle time 

Chip selection to end of write 

Address set-up time 

Write pulse duration 

Write recovery time 

Data set-up time 

Data hold time 

Output to high impedance from write enabled 
at CL= 5 pF 

Output active from end of write 
at CL= 5 pF 

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

Input pulse levels 

Input rise and fall times 

Input timing reference levels 

Output timing levels 

Output timing levels for high/low impedance 

Output load 

, .... , .. &I 

tcHz - -

twc 200 -
tcw 120 -
tAS 0 -
twp 140 -
twR 0 -

tos 80 -
toH 0 -

twz - -

tRz 20 -

0,8 V to 2,0 V 

5 ns 

1,5 v 
1,5 v 

1,2Vand2,8 V 

2 TTL gates and CL= 100 pF 

max. unit 

- ns 

200 ns 

200 ns 

- ns 

- ns 

- ns 

80 ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

60 ns 

- ns 

Fig. 4 Load for a.c. 
test conditions 
(Voo = 5 v ± o,5 vi. 



~------10_2_4_x_4--bi-ts_~_tic_R_A_M--------------------------~~-----P_c_o_s_1_1_4 ______ _ 

~ 
(§ 
1-z 
w 

~ 
0 
-I 
w 
> w 
Q 

A.C. CHARACTERISTICS 

VDD = 3 V ± 0,5 V; Vss = 0 V; lamb= -25 to+ 700C; measured in Fig. 5, CL= 100 pF; unless 
otherwise specified 

parameter symbol min. typ. 

Read cycle 

Read cycle time tRC 500 -
Address access time tAA - -
Chip select access time tAC - -
Output hold from address change to HA 20 -
Output hold from chip select tOHC 20 -
Output to low impedance from chip selection 

at CL= 5 pF tCLZ 20 -
Output to high impedance from chip deselection 

at CL= 5 pF 

Write cycle 

Write cycle time 

Chip selection to end of write 

Adress set-up time 

Write pulse duration 

Write recovery time 

Data set-up time 

Data hold time 

Output to high impedance from write enabled 
at CL= 5 pF 

Output active from end of write 
at CL= 5 pF 

A.C. TEST CONDITIONS (see Fig. 5) 

Input pulse levels 

Input rise and fall times 

Input timing reference levels 

Output timing levels 

Output timing levels for high/low impedance 

Output load 

tCHZ - -

twc 500 -
tcw 300 -
tAS 0 -
twP 350 -
twR 0 -
tos 200 -
toH 0 -

twz - -

tRz 20 -

0,4 V to 1,6 V 

5 ns 

1,0V 

1,0V 

0.7 V and 1,7 V 

2 TTL gates and CL= 100 pF 

max. 

-
500 

500 

-
-

-

200 

-
-
-
-
-
-
-

150 

-

1,92k0 

1/0 

1.02kn 

unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

CL 

I 7Z93009 

Fig. 5 Load for a.c. 
test conditions 
(Voo=3V ±0,5V). 
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PCD5114 J 
ADDRESS 

INPUT 

DATA 
OUTPUT 

previous data 
valid valid 

7Z87243 

Fig. 6 Read cycle timing (1 ): R/W is HIGH; CE is LOW for a read cycle. 

ADDRESS 
INPUT 

CE 
INPUT 

DATA 
OUTPUT 

1-------- tRC ---------• 

valid 

change from L to H 

high impedance 

I 

---- tAC ----1 

•-------tAA-----~• 

valid 

._toHc

._tcHz-
7Z87 244 

Fig. 7 Read cycle timing (2): R/W is HIGH for a read cycle. 
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~~~~1-02_4_x_4--b-it-sm-t-ic-R-AM~~~~~~~~~~~~~-~~-~~P-c_o_s_1_14~~~-

<( 
t-
<( 
c 
t-z 
w 
:E: 
0.. 
0 
..J 
w 
> w 
c 

ADDRESS 
INPUT 

CE 
INPUT 

R/W 
INPUT 

DATA 
INPUT 

DATA 
OUTPUT 

ADDRESS 
INPUT 

CE 
INPUT 

R/W 
INPUT 

DATA 
INPUT 

DATA 
OUTPUT 

/ 
high 

impedance 

~ 
don't 

care state 

tcLZ 

change from L tO H 
change from H to L 

valid 

1.-~~~twp-~~--.1..,.__,.. 

tRz 

Fig. 8 Write cycle (1 ): R/W controlled. 

valid 

valid 

high impedance don't care state 

\ 
.J -1 
tcLZ twz - tDs--

1-+-~~-twp -~~--.1 tDH 

i-------tcw -----•1 

Fig. 9 Write cycle (2): CE control led. 

7287245 

7287246 

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

('""' 1985 
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CAPACITANCE 

f,..1 MHz;Tamb=250C 

parameter symbol 

Input capacitance 
atV1 =Vss C1 

Output capacitance 
at Vo= Vss Co 

LOW VDD DATA RETENTION CHARACTERISTICS 

Tamb =-25 to+ 70 °c 

parameter symbol 

Voo for data retention 
at CE = VoDR ± 0,2 V; v, = VooR to Vss VDDR 

Data retention current 
at VooR = 1,5 v lo DR 

Chip deselect to data retention time tcR 
Operation recovery time 

Voo 
SUPPLY 

Ci! 
INPUT 

June 19851 

tR 

-data rantantion mode -

5,5V 
4,5V 

Fig. 10 LOW Voo data retention. 

min. typ. max. unit 

- - 5 pF 

- - 5 pF 

min. typ. max. unit 

1 - 5,5 v 

- 0,02 2 µA 
0 - - ns 

0 - - ns 



l PCF8570 

256 x 8-BIT STATIC RAM WITH 12C BUS INTERFACE 

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 (1 2C). The built-in word address register 
is incremented automatically after each written or read data byte. Three address pins AO, A 1, 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 
• Low standby current 
• Power saving mode 

Applicatio~s 

•Telephony 

• Radio and television 
• Video cassette recorder 
• General purpose 

PCF8570 

2,5 V to 6 V 
min. 1,0 V 
max.15µA 
typ. 50 nA 

• Serial input/output bus (1 2C) 
• Address by 3 hardware address pins 
• Automatic word address incrementing 
• 8-lead DI L package 

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

RAM expansion for the microcontroller families MAB8400 
and PCF84COO 

WORD 
ADDRESS 
REGISTER ROW 

SELECT 

MEMORY 
CELL 

ARRAY 
AO-++-~~~~~~~ 

A1-+2+-~~~~~---. 
A2-t-3+-~~~~---. 

SCL 

SDA 

vDD 

Vss 
TEST 

POWER 
ON 

RESET 

PACKAGE OUTLINES 

PCF8570P: 8-lead OIL; plastic (SOT-97). 

COLUMN 
SELECT 

~~~~-+~~~~+-1 

Fig. 1 Block diagram. 

PCF8570T: 8-lead mini-pack plastic (SO-SL; SOT-176). 

R/W 
CONTROL 

7Z90775.1 
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PCF8570 J 
PINNING 

1 to 3 
4 
5 
6 

address inputs 
negative supply 
serial data line \ 12 C b 
serial clock line J us 

7 

AO to A2 
Vss 
SOA 
SCL 
TEST test input for test speed-up; must be connected to Vss when not in use 

(power saving mode, see Figs 14 and 15) 
8 Voo positive supply 

Fig. 2 Pinning diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System {I EC 134) 

Supply voltage range {pin 8) Voo 

Voltage range on any input Vi 

O.C. input current {any input) ± I 1 

O.C. output current {any output) ± lo 

Supply current {pin 4 or pin 8) ±loo; lss 

Power dissipation per package 

Power dissipation per output 

Storage temperature range 

Operating ambient temperature range 

36 D""mb" 19841 

Ptot 
p 

Tstg 

Tamb 

-0,8 to + 8,0 V 

-0,8 to Voo + 0,8 v 
max. 10 mA 

max. 10 mA 

max. 50 mA 

max. 300 mW 

max. 50 mW 

-65 to+ 150 oc 

-40 to+ 85 oc 



256 x 8-bit static RAM with 12c bus interface l __ P_C_F_8_5_7o __ _ 

CHARACTERISTICS 

Voo = 2,5 to 6 V; Vss = 0 V; Tamb = -40 to+ 85 °c unless otherwise specified 

parameter symbol min. typ. max. unit 
--j----

Supply 

Supply voltage Voo 2,5 - 6 v 
Supply current at 

V1 = Vss or Voo 
operating at fscL = 100 kHz loo -- -- 200 µA 
standby at fscL = O Hz looo - - 15 µA 
standby at T amb = -25 to+ 70 °c looo - - 5 µA 

Power-on reset voltage level* VpoR 1,5 1,9 2,3 v 

Inputs; input/output SDA 

Input voltage LOW** V1L -0,8 - o,3 x v00 v 
Input voltage HIGH** V1H 0,1 x v00 - v00 + o,8 v 
Output current LOW 

atVoL =0,4V loL 3 - - mA 

Output leakage current HIGH 
atVoH = Voo loH - - 250 nA 

Input leakage current 
at V1 = Voo or Vss ± 11 - - 250 nA 

Clock frequency (Fig. 7) fscL 0 - 100 kHz 

Input capacitance (SCL, SOA) 
at V1 = Vss C1 - - 7 pF 

Tolerable spike width on bus tsw - - 100 ns 

LOW Voo data retention 

Supply voltage for data retention VooR 1 - 6 v 
Supply current at VooR = 1 V looR - - 5 µA 

Supply current at VooR = 1 V; 
Tamb = -25 to+ 70 oc looR - - 2 µA 

Power saving mode (Figs 14 and 15) 

Supply current at T amb = 25 °c; 
TEST= VooR looR - 50 400 nA 

* The power-on reset circuit resets the 12C bus logic when Voo < VpoR· 

** If the input voltages are a diode voltage above or below the supply voltage v00 or Vss an input 
current will flow; this current must not exceed ± 0,5 mA. 

I 
I 
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PCF8570 j 
CHARACTERISTICS OF THE 12C BUS 

The 12C bus is for 2-way, 2-line communication between different I Cs 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. 

SDA I i 
I 
I 

SCL I 
I 

Start and stop conditions 

data line 
stable: 

data valid 

x 
change 
of data 
allowed 

Fig. 3 Bit transfer. 

7ZB7019 

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). 

--~--: 
SDA ! \ I 

I · I 

r---, 
I 

c ==---~------1:1-' SDA 

I I I 
I I 

SCL I I 

: s : 
\'--___,;--\,____/ l p SCL 

L ___ _J L ___ _J 

start condition stop condition 
7ZB7005 

Fig. 4 Definition of start and stop conditions . 
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256 x 8-bit static RAM with 12c bus interface l __ P_CF_a_s_1_0 __ _ 

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~~~~~~~~~~~~-.-~~~~~~-...~~~~~~--..--~~~~~~.--

SCL~...-~~~+-~~-.-~~~-+-~~-+~~~-+~~-.~~~-4~~---.--~~---'I--

MASTER 
TRANSMITTER/ 

RECEIVER 

Acknowledge 

SLAVE 
RECEIVER 

SLAVE 
TRANSMITTER/ 

RECEIVER 

MASTER 
TRANSMITTER 

Fig. 5 System configuration. 

MASTER 
TRANSMITTER/ 

RECEIVER 

7Z87004 

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. 

SCL FROM 
MASTER 

DATA OUTPUT 
BY TRANSMITTER 

DATA OUTPUT 
BY RECEIVER 

start 
condition 

I 
I 

I 
I 
I 
I 
I 

clock pulse for 
acknowledgement 

+ 
__ _F\_fi\_ 

1'.__..__/ ___,X.____>C~~)( I 
I 
s 

--~ 

7Z87007 

Fig. 6 Acknowledgement on the 12C bus. 
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Timing specifications 

Within the 12C 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 

SCL 

- tHD;STA -

SDA 

7Z87013.1 
1su;STA 

-

-1SU;DAT 

-tsu;STO 

Fig. 7 Timing of the high-speed mode. 

Where: 

tBUF 

tHD;STA 

tLOWmin 

tHIGHmin 

tsu;STA 

tHD; DAT 

tsu; DAT 

tR 

tF 

tsu;STO 

Note 

t;;i.tLOWmin 

t;;i.tHIGHmin 

4,7 µs 

4 µs 

t;;;i.tLOWmin 

t;;;i.o µs 

t;;;;.. 250 ns 

t ~ 1 µs 

t~300ns 

t;;;i.tLOWmin 

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

Start condition hold 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 V1H and V1L levels with a voltage swing of Vss to VDD· 
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256 x 8-bit static RAM with 12c bus interface l ___ Pc_F_a_s_10 __ _ 

'---' '--------' ....._____, '----------' ~ L......--1 L----.J L---...1 

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

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

Where: 

Clock tLOWmin 

tHIGHmin 

4,7 µs 

4 µs 

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 

'---' 
STOP 

7Z87014 

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

SDA 

- 1euF- - tLOW ...._ 

SCL 

1SU;DAT - 1HD;STA - _. 1----- 1HIGH ----1 
tR 

SDA 

7Z87015.1 1SU;STA -

Fig. 9 Timing of the low-speed mode. 
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PCF8570 J 
Timing specifications (continued) 

Where: 

teuF t ;;;..105 µs (tLOWminl 

tHO;STA t ;;;..355 µs (tHIGHminl 

tLQW 130 fJS ± 25 µs 

tHIGH 390 µs± 25µs 

tsu;STA 130µs±25µs* 

tHO; DAT t;;;;.. Oµs 

tsu;DAT t;;;o.250ns 

tR t <; 1 µs 

tF t<; 300 ns 

tsu;STO 130 µs ± 25 µs 

Note 

All the timing values refer to V1H and V1L levels with a voltage swing of Vss to Voo· For definitions 
see high-speed mode. 

SDA \.__ _______ _} '~___.c_==="J RIW x , r 
~ ~ r---

scL U V ---v-v-v--
......... ~~~~~~~~~~~~----~ ~ 

START START BYTE DUMMY REPEATED 
CONDITION ACKNOWLEDGE START 

ADDRESS 

CONDITION 

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

Where: 

Clock tLOWmin 

tHIGHmin 
Mark-to-space ratio 

Start byte 

Max. number of bytes 

Premature termination of transfer 

Acknowledge clock bit 

Note 

130 µs ± 25 µs 

390µs ± 25µs 

1 : 3 (LOW-to-HIGH) 

00000001 

6 

not allowed 

must be provided by master 

......... 
ACKNOWLEDGE STOP 

CONDITION 
7Z87016 

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. 

""""""' ... J 



256 x 8-bit static RAM with 12c bus interface l __ P_c_Fa_s_1_0 __ _ 

aus 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 12C bus 

configuration for different PCF8570 READ and WRIT!= cycles is shown in Fig. 11. 

acknowledge 
from slave 

+ 

acknowledge 
from slave 

+ 

acknowledge 
from slave 

+ 
s SLAVE ADDRESS 0 A WORD ADDRESS A .DATA A p 

R/W 
7Z8703t.1 A 

L.__. n bytes --4 
auto increment 

memory word address 

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

S SLAVE ADDRESS 

acknowledge 
from slave 

+ 
0 A 

acknowledge 
from slave 

+ 
WORD ADDRESS A S SLAVE ADDRESS 

acknowledge 
from slave 

+ 
1 A DATA 

acknowledge 
from master 

+ 
A --7 

1-._i.._.__.__.__..__..__..__._,t..__..__~~_..__..__..__.._...._...._m~m-1-s~m-om~e-n~t-m~as-re~r~~}~""'t/--W~J~--~---~n~by~t~_.__.__._~~~ 
R /W transmitter becomes R 

master receiver and . auto increment 

7Zi1D778 :;:0~5~~1~~vir~~~~er word address 

no acknowledge 
from master 

+ 
L ___ , '. '. :D~TA: : : I 1 l p l 

last byte --it 
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 

+ + ! 

RJW L-- n bytes--4 L___ last byte --ii 
auto increment auto increment 

7Z90777 word address word add111ss 

Fig. 11 (c) Master reads slave immediately after first byte (READ mode). 
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--~-P-C_F_as_1_0~-Jl _______________________________ ~ 
APPLICATION INFORMATION 

The PCF8570 slave address has a fixed combination 1010 as group 1, while group 2 is fully 
programmable (see Fig. 12). 

Voe 
0 

Voe 

Voe 
Voe 

Note 

0 0 A2 A1 AO R/W 

- group 1--·~'··- group2- 7Z87030.1 

AO 

AO 

A1 

Fig. 12 PCF8570 address. 

Voe 
Voe 

PCF8570 
'1010' 

Voe 
Voe 

PCF.8670 
'1010' 

Voe 
Voe 

PCF8570 
'1010' 

SCL 

SCL 

SCA 
V55 

SCA SCL 
(1 2 Cbus) 

Voe 

SCA MASTER 

SCL TRANSMITTER 

up to 8 PCF8570 
without additional 
hardware 

tov00 
~ 

R R 

R: pull-up resistor 

trise 
R=--

Ce us 

7Z90774 

Fig. 13 PCF8570 application diagram. 

AO, A 1, and A2 inputs must be connected to Voo or Vss but not left open. 
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256 x 8-bit static RAM with t2c bus interface l PCF8570 
· __ 

POWER SAVING MODE 

With the condition TEST= VooR. the PCF8570 goes into the power saving mode and the 
I 2C bus logic is reset. 

power saving mode 

TEST 

SCL 

-- tsu .... 

SDA 

'oo 

operating mode 

--i----- VDDR 
1'-----ov 

--''+---IV<-- VDDR 
---+---'·+'-- ov 

--'·--~-- VDDR 
ov 

,--voo 
___ __}_ VDDR 

-------ov 

Where: 
tsu;;;;, 4 µs 
tH 0 ;;;;.4µs 

Fig. 14 Timing for power saving mode. 

8 

MICROCOMPUTER TEST 

4 

Vss 

A2 
3 

+ I 1,2V 
(NiCd) 

, 

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= VooR· 
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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 12C specification defined 
by Philips. 



l PCF8571 

256 x 8-BIT STATIC RAM WITH 12 C BUS INTERFACE 
GENERAL DESCRIPTION 

The PCF8571 is a low power 1024-bit static CMOS RAM organized as 128 words bv 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 AO, A 1, 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 
• Low standby current 
• Power saving mode 

Applications 

• Telephony 

• Radio and television 
• Video cassette recorder 
• General purpose 

PCF8571 

2,5 V to 6 V 
min.1,0V 
max. 5µA 
typ. 50 nA 

• Serial input/output bus (I 2C) 
• Address by 3 hardware address pins 
• Automatic word address incrementing 
• 8-lead DI L package 

RAM expansion for stored numbers in repertory dialling 
(e.g. PCD3340 applications) 
channel presets 

RAM expansion for the microcomputer families MAB8400 
and PCF84COO 

WORD 
ADDRESS 
REGISTER ROW 

SELECT 

MEMORY 
CELL 

ARRAY 
AO-+-+-~~~~~~~ 

A1-+2....-~~~~~~~ 
A2-+-+-~~~~~~ 

SCL 

SDA 

COLUMN 
SELECT 

~~~~-+~~~~ ....... 

R/W 
CONTROL 

vDD 

Vss 
TEST 

POWER 
ON 

RESET '--------+------·J 

PACKAGE OUTLINES 
Fig. 1 Block diagram. 

PCF8571P: 8-lead OIL; plastic (SOT-97). 
PCF8571D: 8-lead OIL; ceramic (cerdip) (SOT-151A). 
PCF8571T: 8-lead mini-pack (S0-8L;SOT-176). 

7ZB8371.2 
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PINNING 

1 to 3 
4 
5 
6 

address inputs 
negative supply 
serial data line I 12 C b 
serial clock line I us 

7 

AO to A2 

Vss 
SOA 
SCL 
TEST test input for test speed-up; must be connected to Vss when not in use 

(power saving mode, see Fig. 14 and 15) 
8 Voo positive supply 

Fig. 2 Pinning diagram. 

RATINGS 

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

Supply voltage range (pin 8) Voo 

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 

Joly 19851 

v, 
± 11 

±lo 

±loo; iss 
Ptot 
p 

Tstg 

Tamb 

-0,8 to + 8,0 V 

-0,8 to v00 + 0,8 v 
max. 

max. 

max. 

10 mA 

10 mA 

50 mA 

max. 300 mW 

max. 50 mW 

-65 to+ 150 oc 
-40to + 85 °c 



256 x 8-bit static RAM with 12c bus interface l ___ P_c_Fa_s_1_1 __ _ 

CHARACTERISTICS 

Voo = 2,5 to 6 V; Vss = 0 V; Tamb = -40 to+ 85 oc unless otherwise specified 

parameter symbol min. typ. max. unit 

SUPPLY I Supply voltage Voo 2,5 - 6 v 

Supply current I 

V1 = Vss or Voo 
operating at fscL = 100 kHz; loo - - 200 µA 
standby at fsc L = O Hz looo - - 15 µA 
standby at T amb = -25 to 70 oc 1000 - - 5 µA 

Power-on reset voltage level 
at VscL = VsoA = Voo VpoR 1,5 1,9 2,3 v 

Inputs; input/output SOA 

Input voltage LOW** V1L -0,8 - o,3 x v 00 v 

Input voltage HIGH** V1H 0.7 x v 00 - v00 + o,8 v 
Output current LOW 

at Vol= 0,4 v IQL 3 - - mA 

Output leakage current HIGH 
atVoH = Voo loH - - 250 nA 

Input leakage current 
at V1 = Voo or Vss ± 1, - - 250 nA 

Clock frequency (Fig. 71 fscL 0 - 100 kHz 

Input capacitance (SCL, SOA) 
at V1 = Vss C1 - - 7 pF 

Tolerable spike width on bus tsw - - 100 ns 

LOW Voo data retention 

Supply voltage for data retention VooR 1 - 6 v 
Supply current at VooR = 1 V looR - - 5 µA 

Supply current at VooR = 1 V; 
Tamb = -25 to 70 oc looR - - 2 µA 

Power saving mode (Fig. 14) 

Supply current at T amb = 25 oc; 
TEST= VooR toos - 50 200 nA 

* The power-on reset circuit resets the 12C bus logic when Voo < VpoR· 
** If the input voltages are a diode voltage above or below the supply voltage Voo or Vss an input 

current will flow: this current must not exceed ± 0,5 mA. 
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50 

CHARACTERISTICS OF THE 12C BUS 

The 12C bus is for 2-way, 2-line communication between different ICs or modules. The two lines are 
a serial data line (SCA) 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 SCA 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. 

Start and stop conditions 

SDA ......_ ........... -----1--JX_""'-___ -===~ 
SCL 

data line 
stable: 

data valid 

I 
I change 
I of data 
I allowed 

Fig. 3 Bit transfer. 

---\_ 

7Z87019 

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---, 
I 
I 
I 

---h--1 r--. -_-_. 
SDA l \ : I ' 

I · I ----~~~~~~-1-J 

I' I 

SCL : : \ r--'" 1 t s : ____ ..,, \-... __ __,, I 

I p : 
L:..... __ J L..---J 

start condition stop condition 

Fig. 4 Definition of start and stop conditions. 

July 19851 
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256 x 8-bit static RAM with 12c bus interface l __ ~P-C_F_8_5_71~~~ 
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-----~------~--------.--------.~------.-

SCL-~---;-----~----+----.-----+----1~----l---t----1---

MASTER 
TRANSMITTER/ 

RECEIVER 

Acknowledge 

SLAVE 
RECEIVER 

SLAVE 
TRANSMITTER/ 

RECEIVER 

MASTER 

TRANSMITTER 

Fig. 5 System configuration. 

MASTER 
TRANSMITTER I 

RECEIVER 

7ZB7004 

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 cloc.ked 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. 

SCL FROM 
MASTER 

DATA OUTPUT 
BY TRANSMITTER 

DATA OUTPUT 
BY RECEIVER 

start 
condition 

I 
I 

clock pulse for 
acknowledgement 

t 

--~ 
~I ~X _____ )(~~)( I 

I 
s 

Fig. 6 Acknowledgement on the 12C bus. 

7287007 
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PCF8571 J 
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. 7. 

SDA 

SCL 

- 1HD;STA - - -1SU;DAT 

SDA 

-7Z87013.2 1SU;STA 

Fig. 7 Timing of the high-speed .mode. 

Where: 

tsuF 

tHD;STA 

tLOWmin 

tHIGHmin 

tsu; STA 

tHD; DAT 

tsu; DAT 

tr 

tf 

tsu;STO 

Note 

t;;;..tLOWmin 

t;;;., tHIGHmin 

4,7 µs 

4µs 

t;;;..tLQWmin 
t ;;;o.o µs 

t;;;.. 250 ns 

t ~ 1 µs 

t~300ns 

t;;;..tLOWmin 

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

Start condition hold time 

Clock LOW period 

Clock H l.G H 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 V1H and Vi L levels with a voltage swing of Vss to VoD· 
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256 x 8-bit static RAM with 12c bus interface l ___ P_c_F_a_s1_1 __ _ 

'----' .______, '----' .___. .______, .______. 
START ADDRESS R/W ACK DATA ACK START AODRESS R/W ACK 

CONDITION CONDITION 

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

Where: 

Clock tLOWmin 

tHIGHmin 

4,7 µs 

4µs 

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 

Acknowledge clock bit 

Low-speed mode 

allowed by generation of STOP condition 

must be provided by the master 

.___, 
STOP 

7287014 

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

SDA 

- 1euF- - tLOW --

SCL 

- 1HD;STA - -+- l------ 1HIGH ----1 -

t, - ,_ 
1SU;DAT 

1HD;DAT 

SDA 

7287015.2 
1SU;STA -

Fig. 9 Timing of the low-speed mode. 
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Timing specifications (coi;itinued) 

I 
Where: 

teuF t :> 105 µs (tLOWminl 

tHD;STA t :>365 µs (tHIGHminl 

tLQW 130 µs ± 25 µs 

tHIGH 390 µs± 25µs 

tsu;STA 130 µs ± 25 µs * 

tHD; DAT t :> Oµs 

tsu; DAT t :> 250 ns 

tr t.,;;; 1 µs 

tf t..;;300ns 

tsu;STO 130 µs ± 25 µs 

Note 

All the timing values refer to Vi Hand Vi L levels with a voltage swiMg of V55 to VDD· For definitions 
see high-speed mode. 

SDA \ ___ _) 

SCL -v-v---
START 

CONDITION 
START BYTE 

'-~c-===-:J R/W x ' ' 

DUMMY REPEATED 
ACKNOWLEDGE START 

CONDITION 

---v-v-v-
ADDRESS ACKNOWLEDGE STOP 

CONDITION 

7Z87016 

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

Where: 

Clock tLOWmin 

tHIGHmin 
Mark-to-space ratio 

Start byte 

Max. number of bytes 

Premature termination of transfer 

Acknowledge clock bit 

Note 

130 µs ± 25µs 

390 µs ± 25 µs 

1 : 3 (LOW-to-HIGH) 

0000 0001 

6 

not allowed 

must be provided by master 

The general characteristics and detailed specification of the 1.2C bllS are descr.ibed 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 with 12c bus interface l PCF8571 

·--
Bus protocol 

Before any data is transmitted on the PC 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 PCF8571 READ and WRITE cycles is shown in Fig. 11. 

7Z87031.1 

acknowledge 
from slave 

I 

t 
R/W 

acknowledge acknowledge 
from slave from slave I . I 

L--nbytes~ 
auto increment 

memory word address 

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

S SLAVE ADDRESS 

7Z87032.4 

acknowledge 
from slave 

acknowledge 
from slave 

acknowledge 
from slave 

acknowledge 
from master 

WORD ADDRESS 

I I I 
A $ SLAVE ADDRESS 1 A DATA A -7 

at1his moment master }~- ~ tranomlt11r becomes R/W -- n bytes 
masl8r receiver and 
PCD857111 ... l1IClliwr auto Increment 
becomes st ... transmlt11r word address 

no acknowledge 
from master 

I 
L ___ ,:: :D~rA::: l1IPI 

'---- last byte 4 
auto increment 
word addnsss 

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

acknowledge acknowledge no acknowledge 
from slave from master frorR master 

t . ~ t 

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

Note 

X = don't care bit. 

(July 1986 55 
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PCl'8571 J 
APPLICATION INFORMATION 

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

Note 

0 0 A2 A1 AO R/W 

1-group 1 _ __. • .,.I •. -group 2 - 7Z87030.1 

Fig. 12 PCF8571 address. 

SDA SCL 
(1 2 C bus) 

Fig. 13 PCF8571 application diagram. 

7Z87029.3 

AO, A1, and A2 inputs must be connected to Voo or Vss but not left open. 

J•IY 19861 



256 x 8-bit static RAM with 12c bus interface l ___ P_c_F_a_s1_1 __ _ 

POWER SAVING MODE 

With the condition TEST= VooR. the PCF8571 goes into the power saving mode and 12C bus logic 
is reset. 

TEST 

SCL 

SDA 

Voo 

100 

Where: 
tsu ;;;.,4µs 
tHo;;;..4µs 

Note 

power saving mode operating mode 

------VooR 
I'----- OV 

Voo 

--•+--.,,._- VooR 
---!----''+"'- ov 

Voo 

_ __,, ___ .,,.__ VooR 

ov 

r---Voo 

'----------------------__J~VDDR 
-------ov 

Fig. 14 Timing for power saving mode. 

Voo 

SDA 8 
5 

SCL 
6 

PCF8571 

MICROCOMPUTER TEST 
7 

4 

Vss 

3 

1,..----- 100 

----~---~loos 
7Z90281.1 

A2 

+ VooR 

(NiCd) I '·" 
7Z90280.2 

Fig. 15 Application example for power saving mode. 

1. In the operating mode, TEST = 0. 
2. In the power saving mode, TEST= VooR· 

( '"'v 1985 
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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 12C specifications defined 
by Philips. 



DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. l ___ P_c_Fa_s_a_3 __ _ 

256 x 8-BIT STATIC RAM WITH 12C BUS INTERFACE 

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 

• l 2C bus interface operating supply voltage: 2,5 V to 6 V 
• Clock operating supply voltage (0 to 70 DC): 1,0 V to 6 V 
• Data retention voltage: 1,0 V to 6 V 
• Operating current (fscL = 0 Hz): max. 50 µA 
• Clock function with four year calendar 
• 24 or 12 hour format 
• 32,768 kHz or 50 Hz time base 
• Serial input/output bus (12C) 
• Automatic word address incrementing 
• Programmable alarm, timer and interrupt function 

PCF8583 

OSCI 
Control/Status 00 H 100 Hz 

----1 
OSCILLATOR DIVIDER Hundredths of a second 01 

~ 32,768kHz 1 :256 Seconds 
----1 100:128 Minutes OSCO 

7 Hours 
INT Year/Date 

Weekdays/Months 
--I ~ 

POWER ON CONTROL 
Timer 07 

Alarm control 
~ RESET LOGIC 1------------- OS 

----1 Alarm registers 

vDD 

V55 

J 
1---~r-~~------ OF 

--I f+--1 
12c RAM 

--I ~ BUS ..1'. (256x 8) 
INTERFACE ADDRESS 

~ 
~ 

REGISTER 
--I " 

AO 

SCL 

SDA 

11 J1 FF 

~ ~ 
Jj 

y 

Fig. 1 Block diagram. 
7Z81191.1 

PACKAGE OUTLINES 

PCF8583P: 8-lead DI L; plastic ·{SOT-97). 
PCF8583T: 8-lead mini-pack; plastic (S0-8L;SOT-176). 

-

(''."'"" 1987 59 



60 

PCF8583 ) 

PINNING 

1 OSCI 

2 OSCO 

3 AO 

4 Vss 
5 SOA 

6 SCL 

7 INT 

8 Voo 

RATINGS 

oscillator input, 50 Hz or event-pulse input 

oscillator output 

address input 

negative supply 

serial data line } 12c bus 
serial clock line 

open drain interrupt output (active low) 

positive supply 

PCF8583P 
PCF8583T 

7Z81192 

Fig. 2 Pinning diagram. 

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

Supply voltage range (pin 8); note 1 Voo -0,8 to 8,0 V 

Voltage range on any input v1 -0,8 to Voo + 0,8 v 
O.C. input current (any input) 

O.C. output current (any output) 

Supply current (pin 4 or pin 8) 

Power dissipation per package 

Power dissipation per output 

Storage temperature range 

Operating ambient temperature range 

Note 

11 

lo 

loo; iss 

Ptot 
p 

Tstg 

Tamb 

max. 10 mA 

max. 10 mA 

max. 50 mA 

max. 300 mW 

max. 50 mW 

-65 to+ 150 oc 

-40to + 85 oc 

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 12 C bus interface l PCF8583 

-
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 l2C 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 OB 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. 

('""' 1986 
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PCF8583 J 
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). 

MSB LSB 

7 6 5 I 4 3 2 I o I 
u 

Fig. 3 Control/status register. 

J""' 19861 

Memory location 00 
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) 
alarm active 
(memory location 08 is the 
alarm control register) 

Mask flag: 

0 read locations 05 to 06 
unmasked 
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 
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256 x 8-bit static RAM with 12 C bus interface l ___ P_c_F_a_sa_3 __ _ 

Counter registers 

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 Control/Status 
00 

D1 DO 
Hundredths of a second 

1110s l 1/100s 01 

D3 D2 SeJnds 
10s 1s 02 

D5 D4 MiJtes 
10m 1m 03 

free 
10h 

HJ rs 
1h 04 

free Yea'.l.Date 
10d 1d 05 

free Weekdl/Month 
10m 1m 06 

10d 
TTer 

1d T1 
Tirt9r 

TO 07 

Alar111 control Alarm control 
08 

Alarm Alarm 
D1 DO 

Hundredth:L°f a second 
1/10s 11100 s 09 

D3 D2 Alarm ieconds 
OA 

D5 D4 Alarm iinutes 
OB 

free Alarlhours 
oc 

free Alarl date 
OD 

Alarm month free 
OE 

Alarm timer Alarm timer 
OF 

free RAM free RAM 

CLOCK MODES EVENT COUNTER 

1Z81196 

Fig. 4 Register arrangement. 

('"" 1986 
63 



64 

PCF8583 J 
Counter registers (continued) 

MSB 

7 6 s I 4 

MSB 

MSB 

7 6 5 4 

LSB 

3 2 0 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 
12 h format, AM/PM flag 
will be updated 

Fig. 5 Format of the hours counter. 

LSB 

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

Unit days BCD 

Ten days !O.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. 

LSB 

3 2 I I o 

I I I 
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 12 C bus interface 

Table 1 Cycle length of the time counters, clock modes 
--

unit counting carry to the 
cycle next unit 

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 to 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 
01to30 30 to 01 
01 to 29 29 to 01 
01 to 28 28 to 01 

months 01 to 12 12 to 01 

year 0 to 3 

weekdays 0 to 6 6 to 0 

timer/days 00 to 99 no carry 

l ___ P_C_F-85_8_3 __ _ 

contents of the 
month counter 

1,3,5, 7,8, 10, 12 
4, 6, 9, 11 
2, year= 0 
2, year = 1, 2, 3 

('""' 1986 
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PCF8583 J 
Alarm control register 

When the alarm enable bit of the control/status register is set the alarm control register (address OS) is 
activated. All alarm, timer and interrupt O'utput functions are controlled by the contents of the alarm 
control register (see Figs Sa and Sb). 

MSB 

7 6 5 4 

l J 

June1986 I 

LSB 

3 2 0 Memory location OS 
reset state: 0000 0000 

Timer function: 

000 notimer 
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. Sa Alarm control register, clock modes. 
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256 x 8-bit static RAM with 12 C bus interface 

MSB LSB 

7 6 5 I 4 3 2 0 

I 

l ___ P_C_F-85_8_3 __ _ 

' Memory location 08 
res~t state: 0000 0000 

' 

Timer function: 

000 no timer 
001 units 
010 100 
011 10 000 
100 1000000 
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. Sb Alarm control register, event-counter mode. 
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PCF8583 J 
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 

7 6 5 4 

Interrupt output 

LSB 

3 2 I I o I Memory location OE 
(alarm weekday/month) 

Weekday 0 enabled when set 

Weekday 1 enabled when set 

Weekday 2 enabled when set 

Weel«lay 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. 

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 Voo 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 l2C 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. 

J""' 19861 
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256 x 8-bit static RAM with 12 C bus interface l ___ P_c_F_as_a_3 __ _ 

CHARACTERICS OF THE l2C 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. 

SDA __.. ______ ..__.X.__..__-==~ 

SCL 

Start and stop conditions 

data line 
stable: 

data valid 

change 
of data 
allowed 

Fig. 10 Bit transfer. 

---\_____ 

7Z87019 

Both data and clock lines remain HIGH when the bus is not busy. AH IGH-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---., r---, 

SDA --~ 
I c=== I 
I I 

SDA I I 
I 

I I 
I I 

\ ;--\ I SCL I I SCL 
I s I p 
I I 
L ___ .J 

start condition stop condition 
7Z87005 

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 controlled by the master 
are the "slaves". 

SDA~~~~~...-~~~~~~--~~~~~~-.~~~~~~--<o--~~~~~~.---

SCL~"t"-~~~+-~~-..-~~~-+-~~_,_~~~-t-~~-.~~~-+~~-.--~~~1--

MASTER 
TRANSMITTER/ 

RECEIVER 

SLAVE 
RECEIVER 

SLAVE 
TRANSMITTER/ 

RECEIVER 

MASTER 

TRANSMITTER 

Fig. 12 System configuration. 

MASTER 
TRANSMITTER/ 

RECEIVER 

7Z87004 
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PCF8583 j 
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. 

SCL FROM 
MASTER 

DATA OUTPUT 
BY TRANSMITTER 

DATA OUTPUT 
BY RECEIVER 

'""' '986 j 

start 
condition 

I 
I 

I 
I 
I 
I 
I 

clock pulse for 
acknowledgement 

+ 
__ _fi\_F\_ 

1' I X )(~~)( I 1'---'-~~~--' '--~~-

s 

7Z87007 

Fig. 13 Acknowledgement on the 12C bus. 
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256 x 8-bit static RAM with 12 C bus interface l ___ P_c_F_as_a_3 __ _ 

Timing specifications 

All the timing values are valid within the operating supply voltage and ambient temperature range and 
refer to V1L and V1H with an input voltage swing of V55 to Voo· 

parameter 

SCL clock frequency 

Tolerable spike width on bus 

Bus free time 

Start condition set-up time 

Start condition hold time 

SCL LOW time 

SCL HIGH time 

SCL and SDA rise time 

SCL and SDA fall time 

Data set-up time 

Data hold time 

SCL LOW to data out valid 

Stop condition set-up time 

PROTOCOL 
START 
CONDITION 
(S) 

tsu;STA 

SCL I 
I __ .,, 

SDA 

1Z81193.1 

BIT7 
MSB 
(A7) 

symbol min. 

fscL -
tsw -
tsuF 4,0 

tsu;STA 4,0 

tHD;STA 4,7 

tLOw 4,7 

tHIGH 4,0 

tR -
tF -
tsu; DAT 250 

tHD; DAT 0 

tvD; DAT -
tsu;STO 4,0 

BITS 

(A6) 

1/fscL 

tsu;DAT tHD;DAT 

BITO 
LSB 
(R/W) 

--,--· 
typ. 

-
-
-
-
-
-
-
-
-
-
-
-
-

ACKNOW· 
LEDGE 
(A) 

tvD;DAT 

Fig. 14 12C bus timing diagram. 

max. 

100 

100 

-
-
-
-
-
1,0 

0,3 

-
-
3,4 

-

STOP 
CONDITION 
(P) 

tsu;STO 

unit 

kHz 

ns 

µs 

µs 

µs 

µs 

µs 

µs 

µs 

ns 

ns 

µs 

µs 

71 



______ Pc_F_a_s_aa ___ Jl _________________________________ _ 

72 

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 I 2C bus 
configuration for the different PCF8583 READ and WRITE cycles is shown in Fig. 15. 

1Z87031.2 

acknowledge 
from slave 

+ 

t 
R/W 

acknowledge 
from slave 

! 
acknowledge 

from slave 

! 

auto increment 
memory word address 

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

acknowledge 
from slave 

acknowledge 
from slave 

i 
acknowledge 

from slave 

i 
acknowledge 
from master 

i 
..._s ...... ~s~LA.....__V~E~A~O~O~R~E~SS__,..,....__.__,__.w_o~R~O.....__A~O-OR~E-SS_.__._A...._S__,__,s_L~A-V~E-A~O-O~R-ESS...._.....,_1...._A+--'--'--'-OA~T_A_.__.__._-L-JA --~ 

:.~~"':'.""~:" } R/W J-- n bytes lf' 
7Z96262 

master recetver and ---J I 
PCF 8583 slave receiver auto increment 
becomes slave transmitter word address 

no acknowledge 
from master 

i 
L---1 : : :o~TA: : : I 1 I P I 

'--- last byte --11 
auto increment 
wordaddrass 

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

acknowledge acknowledge no acknowledge 
from slave from master from master 

t t t 
Isl ~L~ve:A~o~es~ >IAI:: :oA!A::: H:: :o~TA::: Iii Pl 

R;W L--- n bytes~ L-- last byte--il 

1 Z96263 auto increment auto increment 
word address word addres 

Fig. 15c Master reads slave immediately after first byte (READ mode). 
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256 x 8-bit static RAM with 12 C bus interface l ___ P_C_F-85_8_3 __ _ 

CHARACTERISTICS 

Voo = 2,0 to 6,0 V; Vss = 0 V; Tamb = -40 to+ 85 °c unless otherwise specified 

parameter Tsymbol I 'min-. ---1 tyy~~~-ax. 
~~:::: voltage~perati::--- ----1~00 . 2,5 _____ ------- 6 

Supply voltage (clock) I Voo 1,0 - 6 

Supply current 
T amb = 0 to 70 oc 
operating at fscL = 100 kHz 

Clock at Voo = 5 V 

Clock at Voo = 1 V 

Power-on reset voltage level (note 1) 

Inputs; input/output SDA 

Input voltage LOW (note 2) 

Input voltage HIGH (note 2) 

Output current LOW at 
Vol= 0,4 V 

Output leakage current 
HIGH at VoH = Voo 

Input leakage current 

at V1 = Voo or Vss 

Input capacitance (SCL, SOA) 

atV1=Vss 

LOW Voo data retention 

Supply voltage for data retention 

Supply current at Voo R = 1 V 
(note 3) 

Supply current at VooR = 1 V; 
T amb = -25 to + 70 °c (note 3) 

Oscillator 

Integrated oscillator capacitance 

Oscillator stability for: 
LWoo = 100 mV 
at Voo = 1,5 V; 
Tamb = 25 oc 

loo 

looo 

looo 

VpoR 

loH 

VooR 

looR 

looR 

Cose 

flfosc 

I 
I 

I;, 
1,5 I 1,9 

-0,8 

0.7 x v00 

3 

40 

2 x 10-6 

200 

50 

10 

2,3 

o,3 x v 00 
v00 +0,8 

250 

250 

7 

6 

5 

2 

unit 

v 
v 

µA 
µA 
µA 
v 

v 
v 

mA 

nA 

v 

µA 

µA 

pF 

-
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PCF8583 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Quartz crystal parameters 

Frequency= 32,768 kHz 

Series resistance Rs - - 40 KU 
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 Voo < VPOR· 

2. When the voltages are a diode voltage above or below the supply voltage Voo or Vss an input 
current will flow; this current must not exceed ± 0,5 mA. 

- 3. Event or 50 Hz mode only (no Quartz). 
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256 x 8-bit static RAM with 12 C bus interface l ___ P_c_F_s_ss_3 __ _ 

APPLICATION INFORMATION 

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

I ' I ' I ' I ' I ' I ' I AO I "'"I I~~,, -1-.~.,_: """" 
Fig. 16 PCF8583 address. 

r--------tVoo 

MASTER 
SCL TRANSMITTER 

Voo 

JL 

Voo 

Voo 

Voo 

o AO Voo 

CLOCK CALENDAR SCL 

OSGI 

OSCO 

1 AO 

PCF8583 
'1010' 

Vss 

Voo 

SDA 

EVENT COUNTER SCL 
_. OSGI PCF8583 

'1010' 

OSCO 
SDA 

V5s 

Voo 

Voo 
AO 

256 BYTE RAM SCL 

A1 PCF8570 
'1010' 

A2 SDA 

TEST 

SDA SCL 

(1 2C bus) 

tov00 

~ 

R R R: pull-up resistor 

R = trise 
Cs us 

7Z81194. 1 

Fig. 17 PCF8583 application diagram. 

Purchase of Philips' 12C components conveys a license under the 
Philips' l 2C patent to use the components in the 12C-system 
provided the system conforms to the 12C specifications defined 
by Philips. 
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HEF4505B 
LSI 

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 
(CE1 and CE2I are HIGH simultaneously. The output E.ata is available at the data output (DouTl 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 OFF-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. 

HEF4505B 

HEF4505BP: 14-lead DI L; plastic (SOT-27). 
HEF4505BD: 14-lead OIL; ceramic (cerdip) (SOT-73). 

7Z74627 

Fig. 1 Pinning diagram. 

PINNING FUNCTION TABLE 

Ao to As address inputs 

CE1, CE2 chip enable inputs 
ST, CE1, CE2 R/W DouT 

R/W read/write input L L z 
ST strobe input H L z 
D1N data input 

DouT data output 

L H z 
H H equal to memory data 

H = HIGH state (the more positive voltage) 
L = LOW state (the less positive voltage) 
Z =high-impedance OFF-state 

FAMILY DATA l 
see Family Specifications 

loo LIMITS category LSI 

8 Products approved to CECC 90 104-062. 

mode 

disabled 
write 
disabled 
read 
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01 f 1 Ao ~ 
co 2 Al ROW 8x8 MEMORY 

~ 3 A 2 DECODER CELL ARRAY 

5 ST 

6 CE1 

8 CE2 

13IDIN 

101DouT 

READ/ 
WRITE 

CONTROL 

DATA 
BUFFER 

MULTIPLEXER 

READ/WRITE 
CIRCUIT 

MULTIPLEXER 

READ/WRITE 
CIRCUIT 

Fig. 2 Fun.ctional diagram. 
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A4111 
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64-bit, 1-bit per word random access read/write memory 

A.C. CHARACTERISTICS 

Vss = 0 V; Tamb = 25 °C; CL= 50 pF; input transition times.;;;; 20 ns 

Voo symbol min. typ. max. v 

Minimum strobe pulse 5 75 35 ns 
width; LOW 10 tsTL 45 22 ns 

15 30 15 ns 

5 350 700 ns 
Read cycle time 10 tRc 250 500 ns 

15 210 420 ns 

5 220 440 ns 
Write cycle time 10 twc 125 250 ns 

15 75 150 ns 

5 330 660 ns 
Read access time 10 tAcc 135 270 ns 

15 100 200 ns 

5 80 40 ns 
Address recovery time 10 tAR 40 20 ns 

15 25 10 ns 

5 180 90 ns 
Read recovery time 10 tRR 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 
tPHZ, 

105 210 ns 
Output disal;>le times 10 60 125 ns 

15 tpLz 55 115 ns 

Set-up times 5 -20 -40 ns 
An - ST 10 tsuA -10 -20 ns 

15 -5 -10 ns 

5 -30 -60 ns 
R/W- ST 10 tsuR -15 -30 ns 

15 -5 -10 ns 

5 160 80 ns 
D1N- ST 10 tsuD 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 
D1N- ST 10 tholdD 5 -10 ns 

15 10 0 ns 

HEF45058 
LSI ________ , __________ ... 

typical extrapolatio 
formula 

303 ns + (0,55 ns/p 
124 ns + (0,23 ns/p 
92 ns + (0, 16 ns/p 

n 

F) Ci.. 
Fl CL 
F) Cl 
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HEF4505B 
LSI 

Ao to A5 
INPUTS 

l 

ST INPUT 
(CE1 =CE2= HI 

(2) 

address stable 

-- tsuA - tsTH - t AR --

address 
may change 

-tsTL-

R/W INPUT 

0ouT 
OUTPUT 

-- tsuR..,. 
.__tAcc--

( 1 I Output in high impedance 0 FF-state. 
(2) tsTHmin = tRcmax - tsTLmin· 

data valid 

Fig. 3 Read cycle timing diagram. 

80 October, ... , 

(1) 
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----64-b--it-, _,...,_i_t pe_r_wo_rd_r•_nd_o_m_access __ read __ 'wr_ite_memo __ rv ______ j l ___ H_E_F_~_s5_1 0-58-· ---

Ao to A5 
INPUTS 

ST INPUT 
(CE1 =CE2=H) 

(1) 

R/W INPUT 

DIN INPUT 

address stable address 
may change 

-tsTL-
·----- twc --11--------

-- tsuW - twR -

tsuo- .tholdD --

50% data stable 

7Z74629 

( 1 l tsTHmin = twcmax - tSTLmin· 

Fig. 4 Write cycle timing diagram. 
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HEF45058 
LSI 

APPLICATION INFORMATION 

address 
lines 

data 
input 

dynamic 

A---------...... -------------11 
B 2 
c 3 
D 4 HEF4505B 
E 11 • 
F-----~----+-+--+--+--+-..----------112 

G I 6 
H S 

-+-i-l--+-+-+-l---+--+--+---11 
-+-1-1...-1-+-+--+--+--+--12 

-i-1...-1-+-+--+--+--+--13 

64-SIT 10t-
RAM 

,_t-l--t-t--t--t--t---14 
,_t-11-1--+-t--t---111 HEF4505B 

..-.i..-+--+--+-+--i 12 64 - SIT 10 !---; 
-t-11-1...-1--+-+-+--+---+-+-+--l 6 RAM 

--..--+-+--1 S 
,_t--t---1 5 

H--19 
t--113 

r- output 

-+-i-11-1-+-+-+--+--+--+---11 
-i-11-1-+-t--+--+--+--+---12 

-i-l-..-+-+--+--+--+--13 
-i-11-1-+--+-+-+----14 

-1-11-1--+-+-+--111 HEF4505B 

,_t-1t----t-+-+---t 12 64 - BIT 10 r--< 
1>--1t--.-1-+--+---t 6 RAM 

...-t-11-1--t-+-+-+-+--+--+-+-+--iS 
-+-t---15 
~9 

t--113 

strobe j1_ 
-t--t-1--t-+--t--+-~---t---t--t--11 

...-1--11-1-t-+-+---+--+--+---12 
t-i-1,..---!-+-+--+--+--+--13 

-i-11-1--t--+-l--+----14 
-+---11-1---+-+-+--111 HEF4505B 

,,__..__. ____ __, 12 64 - SIT 10 t---' 

t-t--i--t--t-+-+-t--+---+--+-+--16 RAM 
-t-lt-1--t-+-+-+-+--+--+-+-+--iS 

...-t-t----15 
.,_...__, 9 

.__ 13 
read/write -~--------+---11-1...-1-+-+-+--+--+--+---

I t I I I I I I I 
t I I I I I t I I 
I I I I I I I I t 

expand vertH:ally for n-bits 

Fig. 5 256-word by n-bit static read/write memory using HEF4505B ICs. _, ____________ . =:) ( 
82 October 1980 
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64-bit, 1-bit per word random access read/write memory HEF45058 
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 I Cs 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 V9, and+ V is the ordinary voltage from a power supply. Voo is connected to the power supply 
pin of the memory. tow-leakage diodes are recommended to conserve battery power. 

+V 

R 

+ 
V9 

I 7Z84390 

Fig. 6 Standby battery circuit. 
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HEF47208 
HEF4720V 

LSI 

~ 
256-BIT, 1-BIT PER WORD RANDOM ACCESS MEMORIES s;; 

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 HE F4720B is 3 to 15 V and for HE F4720V 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 0 has the same polarity as the data input D, while the 
signal at 0 is the complement of the signal at 0. The write control W must be HIGH for writing into 
the memory. 

-1. ~ 
-1. ~ x x 
..l. A2 INPUT I-+- DECODER ~ BUFFERS 
~ i--1-

..]_ ~ 
~ ~ y 
1Q. As INPUT 
~ BUFFERS 11 ._z_ 

15 w 

12 D 

cs w 0 0 D A1 As As 
HEF4720B 
HEF4720V 

7Z74260.2 

Fig. 2 Pinning diagram. 

js 
Voo 

16 x 16 
I-+- MATRIX 

l l 
y 

DECODER 
~ 13 READ/ t-

WRITE 
CIRCUIT 

OUTPUT 
] BUFFER 

~ INPUT 
t-+-

CHIP 
I-+- r1i 

BUFFER SELECT 

ics Vss 
j16 1a 7264889.3 

Fig. 1 Functional diagram. 

HEF4720BP; HEF4720VP: 16-lead OIL; plastic 
(SOT-38Z). 

HEF4720BD; HEF4720VD: 16-lead DIL;ceramic 
(cerdip) (SOT-74). 

HEF4720BT; HEF4720VT: 16-lead-mini-pack; plastic 
(S0-16L; SOT-162A). 

FAMILY DATA: see Family Specifications. 

loo LIMITS: see next page. 

8 Products approved to CECC 90 104-088. 85 



HEF47208 
HEF4720V 

LSI 

FUNCTION TABLE 

cs w 

L H 

L L 

H x 

0 6 

data written complement of data 
into memory written into memory 

data written complement of data 
into memory written into memory 

z z 

H =HIGH state (the more positive voltage) 
L = LOW state (the less positive voltage) 

X = state is immaterial 

PINNING 

cs 
w 
0 
Ao to A7 
0 
6 

chip select input (active LOW) 
write enable input. 
data input 
address inputs 
3-state output (active HIGH) 
3-state output (active LOW) 

SUPPLY VOLTAGE 

rating recommended 

Z =high impedance OFF-state 

stand-by 
operating min. 

HEF4720B -0,5 to 18 
HEF4720V -0,5 to 18 

3,0 to 15,0 
4,5 to 12,5 

3 
3 

v 
v 

mode 

write 

read 

inhibit 

The values given at Voo = 15 Vin the following d.c. and a.c. characteristics, are not applicable to the 
HEF4720V, because of its lower supply voltage range. 

D.C. CHARACTERISTICS 

vss= ov 

Output current 
LOW 

Quiescent device 
current 

Input leakage current 
HEF4720V 
HEF4720B 

Voo 
v 

4,75 
10 
15 

5 
10 
15 

10 
15 

Vol 
v symbol -40 

min. max. 

0,4 2,4 
0,5 IOL 4,8 
1,5 10,0 

25 
loo 50 

100 

0,3 
±l1N 0,3 

Tamb (OC) 

+25 +85 
min. max. min. max. 

2 1,6 mA 
4 3,2 mA 

10 7,5 mA 

25 200 µA 
50 400 µA 

100 800 µA 

0,3 1 µA 
0,3 1 µA 



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

A.C. CHARACTERISTICS 

Voo symbol min. typ. max. v 

5 5 pF 
Output capacitance 10 Co 5 pF 

15 5 pF 

A.C. CHARACTERISTICS 

Vss = O V; Tamb = 25 °c; CL= 50 pF; input transition times,,;;;; 20 ns 

Voo symbol min. typ. max. 
v 

Read cycle 

5 320 580 ns 
Read access time 10 tACC 130 220 ns 

15 100 160 ns 

Chip select to 5 180 ns 
output time 10 tea 70 ns 

15 50 ns 

5 0 ns 
Address hold time 10 to A 0 ns 

15 0 ns 

Output hold time 5 60 170 ns 
with respect to 10 tvAL1 20 50 ns 
address input 15 15 40 ns 

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 tRC 220 ns 

15 160 ns 

Output transition 5 60 120 ns 
times 10 tTLH 30 60 ns 

LOW to HIGH 15 20 40 ns 

5 40 80 ns 
HIGH to LOW 10 tTHL 22 40 ns 

15 15 30 ns 

HEf 47208 
HEF4720V 

LSI 

typical extrapolation 
formula 

292 ns + (0,55 ns/pF) CL 
118 ns + (0,23 ns/pF) CL 
92 ns + (0,16 ns/pF) CL 

142 ns + (0,55 ns/pF) CL 
38 ns + (0,23 ns/pF) CL 
32 ns + (0, 16 ns/pF) CL 

10ns+ (1,0 ns/pF) CL 
9 ns + (0,42 ns/pF) CL 
6 ns + (0,28 ns/pF) CL 

14 ns + (0,52 ns/pF) CL 
11 ns + (0,22 ns/pF) CL 
7 ns + (0, 16 ns/pF) CL 
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HEF47208 
HEF4720V 

LSI 

A.C. CHARACTERISTICS 

Vss = 0 V; Tamb = 25 °C; CL= 50 pF; input transition times.;;; 20 ns 

Voo symbol min. typ. max. v 

Write cycle 

5 580 ns 
Write cycle time 10 twc 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 tow 100 ns 

15 80 ns 

5 .100 ns 
Data hold time 10 toH 30 ns 

15 20 ns 

Chip select set-up 5 370 ns 
time with respect 10 tcsw 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 tvAL2 20 ns 
write pulse 15 15 ns 

Read-modify-write 5 1050 ns 
cycle time 10 tRwc 390 ns 

15 270 ns 



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

Ao to A7 

INPUTS 

CS INPUT 

W INPUT 

0, 0 .OUTPUTS 

1------- tRc ------.i 

output valid 

·-----tAcc-----1 -tVAL1-

Fig. 3 Read cycle timing diagram. 

HEF4720B 
HEF4720V 

LSI 

7Z64891.4 
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HEF4720B 
HEF4720V 

LSI 

Ao to A7 
INPUTS 

CS INPUT 

W INPUT 

DINPUT 

90 Octobed980 I 

l ____ _ 

tAw--twp--twR-

data stable 

I I , . 
'' 

11 
Io 

11 
1 I 

I I 

-tow--toH- ' ' 

information is written into cell j f 

Fig. 4 Write cycle timing diagram. 

information is not 
written into cell 

1Z64890.3 
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co ... 

Ao to A1 
INPUTS 

CS INPUT 

W INPUT 

D INPUT 

O, 0 

1.-tcoF-1 

I tRWC 

tcsH tcoH 

1+-----twp I twR I 

data stable 

tRH-1 -----tow -toH 

output valid 

7Z74259.2 

,__ ___ tea I l-t-tvAL2 .. 1 

I tAcc --

Fig. 5 Read-modify-write cycle timing diagram. 
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HEF4720B 
HEF4720V 

LSI 

APPLICATION INFORMATION 

Extension of memory capacity 

The memory capacity of the HEF4720B; Vis 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 I Cs. 

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 256. For example, if four devi.ces 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 HEF4720B; 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. 

•• °"'°"" 1980 I 



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

to all CS 
inputs 

Ao-()>:o-

A1 -()>:o--

A2-t>o-

A3-t>O-

A4-{:>o-

As-t>O-
data -[> input 

Aa-(>o-
2 

Ar-{:>o-

I 
I 

t-
I 
I 

7Z84408 L 
Fig. 6 Using extra HEF4720B; V 
ICs to extend the word length. 

data 
input 

n 

cs w 
Ao 
I 
I 
I HEF4720B I HEF4720V I 
I 

IC1 I 
I 
I 

A1 
D 

cs w 
Ao 
I 
I 
I HEF4720B I 
I HEF4720V 
I IC2 I 
I 
I 

A1 
D 

cs w 
Ao 
I 
I 
I HEF4720B 
I HEF4720V I 
I ICn I 
I 
I 

A1 
D 

HEF47208 
HEF4720V 

LSI 

to all W 
inputs 

data 
output 

1 

data 
o-+ output 

2 

data 
o-+ output 

n 
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n er 
C" 
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::: 
A5 
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256-bit, 1-bit per word random access memory 
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HEF47208 
HEF4720V 

LSI 

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 
current drain in the stahd-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 HE F4720B; 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 µs. 

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 HE F4 7208; V (Fig. 9). 
In the event of a low voltage, or mains supply failure, the gates can be blocked by a signal from 
the rriemory 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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256-bit, 1-bit per word random access memory 
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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 HE F4011 B 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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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

2048 x 8-BIT STATIC RAM 

GENERAL DESCRIPTION 

l __ ~s_s_s_6_11_6~~~ 

The S886116 is a 16 384-bit static random 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 (CS), is available for memory expansion. The device operates 
from a 5 V power supply and is available in a 120 ns access time version. 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 
• Inputs protected against static charge 
• Static operation requiring no clock or timing strobe 
• Low power CMOS: 100 µW (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 

Maximum access time 

S886116-12: 120 ns 

PACKAGE OUTLINE 

24-lead OIL; plastic (SOT-101A). 
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Fig. 1 Block diagram. 
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Fig. 2 Pinning diagram. 

TRUTH TABLE 

cs OE WE 

H x x 
L L H 

L H L 

L L L 

L H H 

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

mode 

not selected 

read 

write 

write 

ready to read; 
output disbaled 

Z =high impedance OFF-state 

PINNING 

Ao to A 10 
cs 

WE 

1101 to I/Os 

OE 

Vee 

GND 

Vee current 

lss. lss1 

ice 

Ice 

Ice 

Ice 

address inputs 

chip select input 

write enable input 

data input/output 

output enable input 

positive supply (+ 5 V) 

negative supply (ground) 

1/0 pin R/W cycle 

z 
Do read cycles 1 to 3 

D1 write cycle 1 

D1 write cycle 2 

z 
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$886116 J 
DECOUPLING REQUIREMENTS 

The SBB6116 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 µF capacitor with good high-frequency characteristic 
to decouple each device. This is also important to guarantee latch-up immunity. 

HANDLING 

Ice 
(mA) 

40 -- ----------------

7280792 

Fig. 3 Typical Ice waveform with address change. 

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 (I EC 134) 

Voltage range on any pin with respect to GND Vi 

Current limit for negative input voltage 
on any pin with respect to GND 

Operating ambient temperature range 

Operating temperature range with bias 

Storage temperature range 

Total power dissipation 

* VIL = -1 V with a maximum pulse duration of 50 ns. 

104 F•brn•<v 198~ 

Tamb 

Tbias 

Tstg 

Ptot 

-0,5* to+ 7,0 V 

-10 mA 

0 to+ 70 oc 

-10 to+ 85 oc 

-55 to+ 125 oc 

1,0 w 
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RECOMMENDED D.C. OPERATING CONDITIONS 

T amb = 0 to + 70 oc; voltages are referenced to G ND (0 V) 

parameter symbol min. typ. max. 

Supply voltage Vee 4,5 5,0 5,5 

Input voltage HIGH V1H 2,0 3,5 6,0 

Input voltage LOW VIL -0,3* - 0,8 

D.C. CHARACTERISTICS 

Vee= 5 V ± 10%; Tamb = 0 to+ 70 °c; voltages are referenced to GND (0 V); unless otherwise 
specified 

parameter symbol 

Input leakage current at Vee= 5,5 V; 
Vi = GND to Vee II LI I 

Output leakage current at CS or OE= V1H; 
V110 = GND to Vee II Loi 

Operating power supply current 
at CS= Vi L; I 110 = 0 mA (d.c.) Ice 

Average op,erating current; minimum cycle time; 
duty factor 100%; I 1 /0 = 0 mA lcc2 

Standby power supply current 
at CS= V1H iss 

at CS~ Vee -0,2 V 
or CS..;;; 0,2Vand V1 ~Vcc-0,2 VorV1 ..;;;o,2V lss1 

Output voltage LOW at loL = 4 mA Vol 

Output voltage HIGH at loH = -1,0 mA VoH 

CAPACITANCE 

f = 1 MHz; T amb = 25 oc 

parameter symbol 

Input capacitance at Vi = 0 V C1 

Input/output capacitance at V1/0 = 0 V Clfo 

* VIL = -1 V with a maximum pulse duration of 50 ns. 

** At Vee= 5 V; Tamb = 25 °c. 
Typical values are given for information only. 

min. typ. ** max. 

- - 2,0 

- - 2,0 

- 2,0 5,0 

- 20 50 

- - 2,0 

- 0,02 2,0 

- - 0,4 

2,4 - -

typ. max. 

3 6 

5 8 

unit 

v 
v 
v 

unit 

µA 

µA 

mA 

mA 

mA 

mA 

v 
v 

unit 

pF 

pF 
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5886116 J 
A.C. CHARACTERISTICS (Figs 4 and 5) 

Vee"" 5 V ± 10%; Tamb"" 0 to.+ 70 OC; input pulse levels= 0,4 to 2.4 V; input rise and fall 
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 (CL)= 100 pF (including oscilloscope and jig). 

parameter symbol 
6116-12 

unit 
min. max. 

Read cycle 

Read cycle time tRC 120 - ns 

Address access time tAA - 120 ns 

Chip select access time tAcs - 120 ns 

Chip select to output in low impedance state tcLZ 10 - ns 

Output enable to output valid toE - 55 ns 

Output enable to output in low impedance state toLZ 10 - ns 

Output to output in high impedance state tcHZ 0 40 ns 

Chip disable to output in high impedance state to HZ 0 40 ns 

Output hold from address change tOH 5 - ns 

Write cycle 

Write cycle time twc 120 - ns 

Chip select to end of write tcw 100 - ns 

Address valid to end of write tAW 105 - ns 

Address set-up time tAS 20 - ns 

Write pulse width twP 85 - ns 

Write recovery time twR 0 - ns 

Output disable to output in high impedance state tQHZ 0 40 ns 

Write to output in high impedance state twHZ 0 40 ns 

Data-to-write time overlap tow 35 - ns 

Data h.;.·lr' from write time toH 5 - ns 

Output active from end of write tow 5 - ns 
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chip CS 
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.... ---tAcs---__, _ __,~, 

i.-----tcLZ----+1 
~~:~ut Do -------------11. 

(a) Read cycle 1 

(b) Read cycle 2: device is continuously selected (CS= Vi Ll; OE= Vi L 

chip 
select 

7Z80794 

(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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Fig. 5 Write cycle timing: WE must be HIGH during all address transitions. 
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Notes to Fig. 5 
1. twR is measured from CS or WE transition HIGH, whichever is the earlier, to the address change. 

2. twHZ is measured under the condition CS= LOW. 

3. A write occurs during the overlap (twp) of CS= LOW and WE = LOW. 

4. 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. 

5. Do has the same phase as write data of this write cycle. 

6. Do is the read data of the next address. 

7. If 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. 
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PCF8582 256 x 8-bit static CMOS EEPROM 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. L PCF8582 

----
256 x 8-bit STATIC CMOS EEPROM 

WITH 12C BUS INTERFACE 

GENERAL DESCRIPTION 

The PCFB582 is a 2K-bit 5 V electrically erasable programmable read only memory (EE PROM) 
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 12 C bus, an eight pin DI L package is sufficient. 
Up to eight PCF8582 devices may be connected to the 12 C 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 2 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 
• Pin and address compatible to PCF8570, PCF8571 and PCD8572 

PACKAGE OUTLINE 

PCF8582P: 8-lead OIL; plastic (SOT-97). 
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256 x 8-bit Static CMOS EEPROM with 12 C bus interface 

PCF8582 

7Z96671 

Fig. 2 Pinning diagram. 

FUNCTIONAL DESCRIPTION 

Characteristics of the 12 C bus 

1 AO 
2 Al 
3 A2 
4 vss 
5 SDA) 
6 SCL 
7 RC 
a Voo 

l ___ Pc_F_a_s_a_2 __ _ 

address inputs/test 
mode select 
ground 

12 C bus lines 

input for timer constant 
positive supply 

The 12 C bus is intended for communication between different I Cs. 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 12 C bus specifications a low-speed mode (2 kHz clock rate) and a high-speed mode ( 100 kHz 
clock rate) are defined. The PCF8582 operates 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. 
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PCF8582 J 
Note 

The general characteristics and detailed specification of the 12 C bus is available on request. 

12 C bus protocol 

The 12 C bus configuration for different READ and WRITE cycles of the PCF8582 are shown in Fig. 3. 

acknowledge 
from slave 

+ 

acknowledge 
from slave 

+ 

acknowledge 
from slave 

+ 

acknowledge 
from slave 

+ 
s SLAVE ADDRESS O A WORD ADDRESS A DATA A DATA A P (1) 

7Z94117.1 R/W 
ii 

auto increment 
ii 

auto increment 
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 30 ms if only one byte is written, and 60 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. It is not allowed to erase/write more than two bytes. 

acknowledge 
from slave 

+ 

acknowledge 
from slave 

t 
ackrlowledge 

from slave 

+ 

acknowledge 
from master 

t 
L.-s...J....~S~L~A~V_E~A-D~D-R~E~ss ....... ~o...J....A-'--'-~W~O~R~D...J....A~D-D~RE_s~s__._A_._S__,__,s_L~A-V~E-A~D-D~R-ES~s__.~1_._A~_.__,__._DA~T_A_,__,__,_~A~---;;' 

t at this moment master } ~- lr 
7Z96672 

R/W transmitter.becomes R/W -- n bytes ----JI 
master 1'8C81ver and . 
PCF8582 slave receiver auto increment 
becomes slave transmitter word address 

no acknowledge 
from master 

t 
L---c=D~TA: : : I 1 I p I 

'----- last byte -41 

Fig. 3(b) Master reads PCF8582 slave after setting word address. 
(WRITE word address; READ data). 

auto increment 
word address 

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

0 0 A2 Al AO R/W 
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256 x 8-bit Static CMOS EEPROM with 12 C bus interface 

7Z87033.4 

acknowledge 
from slave 

+ 

acknowledge 
from master 

+ 

l ___ P_c_Fa_s_a_2 __ _ 

no acknowledge 
from master 

+ 

Fig. 3(c) Master reads PCF8582 slave immediately after first byte (READ mode). 

12 C bus timing 

SDA 

SCL 

SDA 

7Z87013.1 

RATINGS 

- tHD;STA -

tsu;STA 

Fig. 4 12 C bus timing. 

-tsu;DAT 

-1SU;STO 

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

Supply voltage Voo -0,3 to 7 v 
Voltage, on any input pin 

(input impedance 500 n) V1 Vss-0,8 to Voo +o,8 v 
Operating temperature range Tamb -40to +85 oc 

Storage temperature range Tstg -65 to +150 oc 

Current into any input pin 11 1 mA 

Output current io 10 mA 
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~----P_c_F_a_s_a2 ___ ·_~·"-----------------------..,----------~ 
CHARACTERISTICS 

VoD = 5 V; Vss = 0 V; Tamb = -40 to+ 85 °c; unless otherwise specified. 

parameter symbol min. typ. max. unit 

Operating supply voltage VoD 4,5 5 5,5 v 
Operating supply current, READ 

lfscL = 100 kHz; VoD maxl IDDR - - 0,4 mA 
Operating supply current, WRITE/ERASE(VDD maxl ioow - - 2,0 mA 
Standby supply current (Voo maxl IDDO - - 10 µA 

Input SCL and input/output SDA 

Input voltage LOW V1L -0,3 - 1,5 v 
Input voltage HIGH V1H 3 - VDo+0,8 v 
Output voltage LOW 

(IOL = 3 mA, VDD = 4,5 V) VOL - :__ 0,4 v 
Output leakage current HIGH (VoH = VoDl IQH - - 1 µA 
Input leakage current 

(AO,A1,A2,SCL), (note 1) ±l1N - - 1 µA 
Clock frequency fscL 0 - 100 kHz 
Input capacity (SCL,SDA) C1 - - 7 pF 
Time the bus must be free before a new 

transmission can start tauF 4,7 - - µs 
Hold time start condition. After this period 

the first clock pulse is generated tHD;STA 4 - - µs 
The LOW period of the clock tLOW 4,7 

I 
- - µs 

The HIGH period of the clock tHIGH 4 - - µs 
Set-up time for start condition (only 

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

12 C bus compatible masters tHD;DAT 5 - - µs 
12 C devices (note 2) tHD;DAT 200 - - ns 

Set-up time DATA tsu;DAT 500 - - ns 
Rise time for both SDA and SCL lines tR - - 1 µs 
Fall time for both SDA and SCL lines tF - - 300 ns 
Set-up time for stop condition tsu;STO 4,7 - - µs 

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(± 10% tolerance) CE/W - 3,3 - nF 
Erase/write timing resistor for 

erase/write cycle of 30 ms (± 5% tolerance) RE/W - 56 - kn 
Data retention time (Tamb = +55 OC) ts 10 - - years 
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256 x 8-bit Static CMOS EEPROM with 12 C bus interface l ___ P_c_Fa_s_a_2 __ _ 

Notes to the characteristics 

1. Selection of the chip address is done by connecting the AO, A 1, and A2 inputs either to Vss or Voo. 
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 104 E/W cycles. 

Purchase of Philips' 12 C 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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CMOS EPROM 

27C64A/87C64 65,526-bit CMOS EPROM (BK x 8) ............ 123 

27C256/87C256 262, 144-bit CMOS EPROM (32K x 8) .......... 135 
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FEATURES 
• CMOS microcontroller and 

microprocessor compatible 
- 87C64-lntegrated address latch 
- Universal 28-Pin memory site, 

2-line control 
• Low power consumption 

- 10mA maximum CMOS active 
current 

- 100µA maximum CMOS standby 
current 

• High-performance speeds 
- 200ns maximum access time 

• Noise immunity features 
- ± 10% Vee tolerance 
- Maximum latch-up immunity 

through Epitaxial processing 
• Fast, reliable intelligent 

programming 
- Programs in under 1 minute 
- 12.SV Vpp 

DESCRIPTION 
Signetics 27C64A and 87C64 CMOS 
EPROMs are 64K-bit 5V only memories 
organized as 8192 words of 8 bits. They 
employ advanced CMOS circuitry for 
systems requiring low power, high-per
formance speeds, and immunity to 
noise. The 87C64 has been optimized 

BLOCK DIAGRAM 

NOTE: 

OE 
PGi.i 

Cil.#Jfi~ 

Ao-A12 
ADDRESS 

INPUTS 

OUTPUT ENABLE 

PROGRAMMING LOGIC 

CHIP ENABLE 

Y DECODE 

XDECODE 

Shaded areas :}}}~: represent the 87C64 version. 

OCTOBER 1986 

27C64A/87C64 
64K (SK X 8) CMOS UV 
Erasable PROM 
Preliminary Specification 

for multiplexed bus microcontroller and 
microprocessor compatibility while the 
27C64A has a non-multiplexed address
ing interface and is plug compatible with 
the industry standard 2764. 

The 27C64A and 87C64 achieve both 
high-performance (200ns access times) 
and low power consumption (10mA ac
tive current maximum, CMOS inputs) 
making them ideal for high-performance, 
portable equipment. 

The highest degree of protection against 
latch-up is achieved through Epitaxial 
processing. Prevention of latch-up is 
provided for stresses up to 1 OOmA on 
address and data pins from -1V to V cc 
+1V. 

The 87C64 incorporates an address 
latch on the address pins to minimize 
chip count in multiplexed bus systems. 
Designers can tie combined (multi
plexed) address-data processor busses 
directly into both the Ao - A7 and Oo-07 
pins of the 87C64. During ALE high 
(ALE/CE) the address information is 
allowed to flow into the EPROM and 
begin accessing the stored code. On the 
falling edge of the ALE input (ALE/CE), 

DATA OUTPUTS 
Oo-0, 

OUTPUT BUFFERS 

Y-GATING 

65,536 BIT 
CELL MATRIX 

address information at the address in
puts is latched internally. The Ao - A7 

inputs are then ignored as data informa
tion is passed on the same bus from the 
EPROM 0 0 - 0 7 pins (ALE/CE remains 
low). 

The 27C64A and 87C64 are offered in 
ceramic DIP packages. Both devices 
can be programmed with standard EP
ROM Programmers and the intelligent 
programming algorithm may be utilized. 

PIN CONFIGURATION 

Yee 

pa.; 

N.C. 

Ae 

... 
An 

OE 

Ato 

CE.~~~ 

Ao 0, 

Oo °" 
01 o, 

°" o, 

GND 0, 

Table 1- Pin Names 

Addresses 

Outputs 

Output enable 

Chip enable 

Program strobe 

N.C. No connect 

GND Ground 

Vpp Program voltage 

Vee Power supply 
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64K (BK X 8) CMOS UV 

ORDERING INFORMATION 

DESCRIPTION VOLTAGE RANGE ORDER CODE1 

27C64A·20 Vee ±10% 27C64A-20FA 
27C64A·25 Vee ±10% 27C64A·25FA 
27C64A·30 Vee ±10% 27C64A-30FA 
87C64·20 Vee ±10% 87C64-20FA 
87C64·25 Vee ±10% 87C64-25FA 
87C64·30 Vee ±10% 87C64-30FA 

NOTE: 
1. All packages are 28-pin cerdips with quartz windows. 

ABSOLUTE MAXIMUM RATINGS* 
PARAMETER RATING UNIT 

Temperature under bias -10 to +80 •c 
Storage temperature -65 to +125 ·c 
Voltage on any pin with respect to ground -2.0 to Vee+1V1 v 
Voltage on pln-24 with respect to ground -2.0 to + 13.51 v 
Vpp supply voltage with respect to ground -2.0 to +14.01 v 
during programming 

Operating temperature during read 0 to +7<>2 •c 
NOTICE: 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the d&vice at these or any other conditions 
above those indicated in the operationarsections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect deviee reliability. 
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64K (SK X 8) CMOS UV 27C64A/87C64 

READ OPERATION DC CHARACTERISTICS o·c..;;TA-<;;+7o•c, Vcc=5V ±10% 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 

Typa Min Max 

lu Input leakage current V1N = 5.5V =Vee 0.01 1.0 

ILO Output leakage current Vour = 5.5V =Vee 0.01 1.0 

CE=i5t:=V1L 20, 30 
Ice TTL Operating current TTL inputs Vpp=Vcc, 

Oo-1=0mA 

CE= OE =V1L 10 
Ice CMOS Operating current Vpp=Voc, 

Oo-1=0mA 

Isa TTL Standby current TTL inputs CE-V1H 1.0 

Isa CMOS Standby current CMOS inputs CE=V1H 100.0 

lpp Vpp read current Vpp=Vcc 100.0 

Input low voltage 
-0.5 0.8 

V1L 
(TTL) 

Vpp=Vcc 
Input low voltage 

-0.2 0.2 (CMOS) 

Input high voltage 2.0 Vcc+0.5 

V1H Input high voltage Vpp=Vcc 
(CMOS) Vcc-0.2 Vcc+0.2 

VoL Output low voltage loL=2.1mA 0.45 

VoH Output high voltage loH=-2.5mA 3.5 

los Output short circuit current 100 

Vpp Vpp read voltage Vcc-0.7 Voe 

NOTES: 
1. Minimum DC input voltage is -0.5V. During transitions, the inputs may undershoot to -2.0V for periods less than 20ns. 
2. Operating temperature is for commercial product defined by this specification. 
3. Typical limlts are at Vee• 5V, TA= + 25"C. 
4. 30mA for -20 version, 20mA for -25 and -30 versions. 

TTL inputs: spec V1c. V1H levels 
CMOS inputs: GND ± 0.2 to V cc± 0.2 

5. ALE/CE or CE is Vee± 0.2V. All other inputs can have any value within spec. 
6. Maximum Active power usage is the sum lpp + Ice. 
7. Output shorted for no more than one second. No more than one output shorted at a time. 108 is sampled but not 100% tested. 
8. Vpp may be one diode voltage drop below Vee. It may be connected directly to Vee. 

UNIT NOTES 

µA 

µA 

mA 4, 6 

mA 4, 6 

mA 4 

µA 5 

µA 6 

v 1----1 

v 1----1 

v 
v 

mA 7 

v 8 
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64K (SK X 8) CMOS UV 

CAPACITANCE1 TA=25°C, f=1.0 MHz 

SYMBOL PARAMETER CONDITIONS MAX UNIT 

C1N Address/ control capacitance V1N•OV 6 pF 

Cour Output capacitance Vour=OV 12 pF 

NOTE: 
1. Sampled. Nol 100% tested. 

Table 2. Read Modes for 27C64A/87C64 

PINS 

MODE ALE/CE OE 'PGM Vpp OUTPUTS 
CE (22) (27) (1) (11-13, 15-19) 
(20) 

Read V1L V1L V1H Vee Dour 

Output disable V1L V1H V1H Vee High Z 

Standby V1H x x Vee High Z 

NOTE: 
X can be V1H or V1L· 

AC TESTING LOAD CIRCUIT 

~ 
I.~ 1Nl14 

3.3K!l 

DEVICE 
UNDER -oour 
TEST 

I Cc 

'"""""' 
NOTES: 
c, • 100pF 
CL Includes Jig Capacitance 

Figure 1. Test Configuration 

RST Yee v 

87C84 

Aq-A7 

Oo-0, 

Ae-A12 

ALE/el 

15£' 

-
Figure 2. 80C31 with 87C84 System Configuration 
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27C64A/87C64 

READ MODE: 27C64A 
The 27C64A has two control functions, both 
of which must be logically active in order to 
obtain data at the outputs. Chip Enable (~) 
is the power control and should be used for 
device selection. Output enable (OE) is the 
output control and should be used to gate 
data from the output pins. Assuming that 
addresses are stable. the address access 
time (tAecl is equal to the delay from ~ to 
output (lcEl· Data is available at the outputs 
after a delay of toE from the falling edge of 
OE, assuming that el: has been low and 
addresses have been stable for at least 
tAee-loE· 

READ MODE: 87C64 
The 87C64 was designed to reduce the 
hardware interface requirements when incor
porated in processor systems with multi
plexed address-data busses. Chip count (and 
therefore power and board space) can be 
minimized when the 87C64 is designed as 
shown in Figure 2. The processor's multi
plexed bus (AD0 _ 7) is tied to both address 
and data pins of the 87C64. A separate 
address latch is eliminated. 

The 87C64 internal address latch is directly 
enabled through the use of the ALE/CE line. 
As the transition occurs on the ALE/ei: from 
the TTL high to the low state, the last address 
presented at the address pins is retained. 
Data is then enabled onto the bus from the 
EPROM via the OE pin. 

STANDBY MODE 
The 27C64A and 87C64 have Standby 
modes which reduce the maximum Vee cur
rent to 1 OOµA. Both are placed in the Standby 
mode when pin 20 is in the high state. When 
in the Standby mode, the outputs are in a high 
Impedance state, independent of the OE 
input. 



64K (SK X 8) CMOS UV 

READ OPERATION 

AC CHARACTERISTICS: 27C64A 1 0°c .;;TA,,;;; +70°C, Vee= 5V ± 10% 

VERSIONS 

Symbol Characteristic 

tAee Address to output delay 

leE CE to output delay 

toE OE to output delay 

toF 2 OE or CE high to output high Z 

toH 2 
Output hold from addresses, 
CE or OE change - whichever is first 

NOTES: 
1. A.C. characteristics tested at V1H = 2.4V and V1L = 0.45V. 

Timing measurements made at Vol= O.BV and VoH = 2.0V. 
2. Guaranteed and sampled. 

AC WAVEFORMS: 27C64A 

V1H -------

ADDRESSES 

V1H --------*°-' 

Vu. 

VIH 

OUlPUT 
HIGHZ 

NOTES: 
1. Typical values are for TA= 25°C and nominal supply voltages. 
2. This parameter is only sampled and is not 100% tested. 

ADDRESS 
VALID 

~: ~ i~a:p~~ti~~I~~~~ bk t~r ~ ~~i:~~~0:h~c~~:~~ir:~ge of cr without impact on tcE· 

27C64A-20 

Min Max 

200 

200 

75 

55 

0 

27C64A/87C64 

27C64A-25 27C64A-30 
UNIT 

Min Max Min Max 

250 300 ns 

250 I 300 ns 

100 120 ns 

60 75 ns 

0 0 ns 

HIGHZ 
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64K (BK X 8) CMOS UV 

READ OPERATION 

AC CHARACTERISTICS: 87C641 0°c <TA.;;;+ 10°c. Vee= 5V ± 10% 

VERSIONS 87C64-20 

Symbol Characteristic Min Max 

ILL Chip deselect width 50 

IAL Address to CE - latch setup 20 

ILA Address hold from CE - LATCH 45 

IACL CE - latch access time 200 

loE Output enable to output valid 75 

lcOE CE to output enable 45 

lcHz 2 Chip deselect to output in High Z 50 

loHZ 2 Output disable to output in High Z 50 

NOTES: 
1. A.C. characteristics tested at V1H = 2.4V and V1L = 0.45V. 

Timing measurements made at Vol= o.ev and Vm-1 == 2.0V. 
2. Guaranteed and sampled. 

AC WAVEFORMS: 87C64 

ADDRESSES 

ALE/CE 

OUTPUTS 

ERASURE CHARACTERISTICS 
The erasure characteristics of the 27C64A 
and 87C64 are sl:'ch that erasure begins to 
occur upon exposure to light with wave
lengths shorter than approximately 4000 Ang
stroms (A). It should be noted that sunlight 
and certain types of fluorescent lamps have 
wavelengths in the 3000 - 4000A range. 
Data shows that constant exposure to room 
level fluorescent lighting could erase the 
typical 27C64A or 87C64 in approximately 
three years, while it would take approximately 
one week to cause erasure when exposed to 
direct sunlight. If the 27C64A or 87C64 are to 
be exposed lo these types of lighting condi
tions for eX1ended periods of lime, opaque 
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labels should be placed over the window to 
prevent unintentional erasure. 

The recommended erasure procedure for the 
27C64A and 87C64 is exposure to shortwave 
ultraviolet light which has a wavelength of 
2537 Angstroms (A). The integrated dose 
(i.e., UV intensity x exposure time) for era
sure should be a minimum of 15Wsec/cm2. 

The erasure time with this dosage is approxi
mately 15 to 20 minutes using an ultraviolet 
lamp with a 12,000µW/cm2 power rating. The 
27C64A or B7C64 should be placed within 
one inch of the lamp tubes during erasure. 
The maximum integrated dose a 27C64A or 
B7C64 can be exposed to without damage is 
7258Wsec/cm2 (1 week @ 12000µW/cm2). 
Exposure of these CMOS EPROMs to high 

27C64A/87C64 

87C64-25 87C64-30 
UNIT 

Min Max Min Max 

60 75 ns 

25 30 ns 

50 60 ns 

250 300 ns 

100 120 ns 

50 60 ns 

60 75 ns 

60 75 ns 

intensity UV light for longer periods may 
cause permanent damage. 

CMOS NOISE 
CHARACTERISTICS 
Special epitaxial processing techniques have 
enabled Signetics to build CMOS with fea
tures adding to system reliability. These in
clude input/ output protection to latch-up. 
Each of the data and address pins will not 
latch-up with currents up to 1 OOmA and 
voltages from -1V to Vee+ 1V. 

Additionally, the Vpp (programming) pin is 
designed to resist latch-up to the 14 V maxi
mum device limit. 



64K (SK X 8) CMOS UV 27C64A/87C64 

Table 3. Programming Modes for 27C64A and 87C64 

MODE 

Intelligent Programming 

Program verily 

Program inhibit 

Intelligent identifier3 
-Manufacturer 

Intelligent identifier3 
-27C64A 

Intelligent identifier3 
-87C64 

NOTES: 
1. X can be V1L or V1H 
2. VH = 12.0V ± 0.5V 
3. A,-A,,, A10-12=V1L 
4. Vee• 6.0V ± 0.25V 

PROGRAMMING 
Caution: Exceeding 14.0V on Pin 1 (Vpp) may 
permanently damage the 27C64A or 87C64. 

Initially, and after each erasure, all bits of the 
27C64A or 87C64 are in the "1" state. Data 
is introduced by selectively programming 
"Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and 
"Os" can be present in the data word. The 
only way to change a "O" to a "1" is by 
ultraviolet light erasure. 

The 27C64A or 87C64 are in the program
ming mode when the Vpp input is at 12.5V 
and ~ is at TTL-low. The data to be pro
grammed is applied 8 bits in parallel to the 
data output pins. The levels required for the 
address and data inputs are TTL. 

INTELLIGENT PROGRAMMING 
ALGORITHM 
The 27C64A and 87C64 intelligent program
ming algorithms rapidly program CMOS E
PROMs using an efficient and reliable method 
particularly suited to the production program
ming environment. Typical programming 
times for individual devices are on the order 
of one minute. Actual programming times 
may vary due to differences in programming 
equipment 

Programming reliabillty is also ensured as the 
incremental program margin of each byte is 
continually monitored to determine when it 

PINS 

ALE/CE 
OE PGM 

CE 
·Ag Ao Vpp Vee OUTPUTS 

(20) 
(22) (27) (24) (10) (1) (28) (11-13, 15-19) 

V1L V1H V1L x x Vpp 6.0V4 D1N 

V1L V1L V1H x x Vpp 6.0v4 DouT 

V1H x x x x Vpp 6.0v4 HIGH Z 

V1L V1L V1H VH V1L Vee Vee 15 H 

V1L V1L V1H VH V1H Vee Vee OB H 

V1L V1L V1H VH V1H Vee Vee 37 H 

has been successfully programmed. A flow
chart of the 27C64A or 87C64 intelligent 
program algorithm is shown in Figure 3. 

The Programming Algorithm utilizes two dif
ferent pulse types: initial and overprogram. 
The duration of the inltial J5llM pulse(s) is 
1 ms, which will then be followed by a longer 
overprogram pulse of length 3Xms. X is an 
iteration counter and is equal to the number 
of the initial 1 ms pulses applied to a particular 
27C64A or 87C64 location, before a correct 
verify occurs. Up to 25 1 ms pulses per byte 
are provided for before the overprogram 
pulse is applied. 

The entire sequence of program pulses and 
byte verifications is performed at V cc = 6.0V 
and Vpp = 12.5V. 

When the intelligent programming cycle has 
been completed, all bytes should be com
pared to the original data with Vee= 5.0V. 

PROGRAM INHIBIT 
Programming of multiple 27C64A or 87C64 
EPROMs in parallel with different data is 
easily accomplished by using the program 
inhibit mode. A high-level ct or ALE/C'.:E input 
inhibits other 27C64A or 87C64 EPROMs 
from being programmed. 

Except for c::E or ALE/ct all inputs of the 
parallel 27C64As or 87C64s may be com
mon. A TTL low-level pulse applied to the 

l5rniA and ct or ALE/C'.:E input with Vpp at 
12.5V will program the selected 27C64A or 
87C64. 

VERIFY 
A verily (read) should be performed on the 
programmed bits to determine that they have 
been correctly programmed. The verify is 
performed with ~ and c::E or ALE/C'.:E at V1Lo 

and i5llM at V1H· Data should be verified a 
minimum of toEv after the falling edge of rn:. 
Intelligent Identifier Mode 
The intelligent identifier Mode allows the 
reading out of a binary code from an EPROM 
that will identify its manufacturer and type. 
This mode is intended for use by program
ming equipment for the purpose of automati
cally matching the device to be programmed 
with its corresponding programming algo
rithm. This mode is functional in the 25°C 
± 5°C ambient temperature range that is re
quired when programming the 27C64A or 
87C64. 

To activate this mode the programming 
equipment must force 11.5V to 12.5V on 
address line A9 (pin 24) of the 27C64A or 
87C64. Two bytes may then be sequenced 
from the device outputs by toggling address 
line AO (pin 10) from V1L to ViH· All other 
address lines must be held at Vil during 
intelligent identifier mode. 
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64K (8K X 8) CMOS UV 

START 

ADDA = FIRST LOCATION 

PROGRAM ONE 1 meec PULSE 

INCREMENT ADDA 

PROGRAM ONE PULSE 
OF 3X mMC DURATION 

DEVICE PASSED 

YES 

DEVICE 
FAILED 

FAIL 

Figure 3. 27C64A and 87C64 intelligent programing Flowchart 
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64K (SK X 8) CMOS UV 27C64A/87C64 

INTELLIGENT PROGRAMMING ALGORITHM 

DC PROGRAMMING CHARACTERISTICS: TA= 25°C ± 5°C, Vee= 6.0V ± 0.25V, Vpp = 12.5V ± o.5V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS LIMITS 

Min Max 

lu Input current (all inputs) V1N = Vtl or V1H 1.0 µA 

V1L Input low level (all inputs) -0.1 0.8 v 
V1H Input high level 2.0 Vee+ 0.5 v 
Vol Output low voltage during verify loL = 2.1mA 0.45 v 
VoH Output high voltage during verify loH =-2.5mA 3.5 v 
lcc2 V cc supply current Oo-1=0mA 30 mA 

lpp2 Vpp supply current (program) ct=V1L 30 mA 

AC PROGRAMMING CHARACTERISTICS: 27C64A 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS UNIT 

Min Typ Max 

lcES ct setup time 2 µs 

tAs Address setup time 2 µs 

toES OE setup time 2 µs 

tos Data setup time 2 µs 

tAH Address hold time 0 µs 

toH Data hold time 2 µs 

toFP 3 OE high to output float delay 0 130 ns 

tvps V pp setup time 2 µs 

tvcs V cc setup time 2 µs 

tpw 
PGM initial program pulse 

(See Note 1) 0.95 1.0 1.05 ms 
width 

topw PGM overprogram pulse width (See Note 2) 2.85 78.75 ms 

loE Data valid from OE 150 ns 

AC CONDITIONS OF TEST 
Input Rise and Fall Times (10% to 90%) . . ...................... 20ns 
Input Pulse Levels . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... . . ......... 0.45V to 2.4V 
Input Timing Reference Level . . . ............................ . . .......... o.ev and 2.ov 
Output Timing Reference Level .... . ......... 0.8V and 2.0V 

NOTES' 
1. Initial program pulse width tolerance is 1msec ± 5%. 
2. The length of the overprogram pt•lse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 
3. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven - see timing diagram. 
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64K (SK X 8) CMOS UV 

V1H -------" . .r-------------'.._-----~ 

NOTES: 

ADDRESSES 

VIL 

V1H 

DATA 
V1L 

12.SV 
Vpp 

5.0V 

6.0V 

Vee 
s.ov 

1. The Input Timing Reference Level is 0.8V for v1L and 2V for a ViH· 

HIGHZ 

2. toe and toFP are characteristics of the device but must be accommodated by the programmer. 

toe 

27C64A/87C64 

3. When programming the 27C64A, a 0.1 µF capacitor is required across Vpp and ground to suppress spurious voltage transients which can damage the device. 

Figure 4. Intelligent programming Waveforms: 27C64A 
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64K (SK X 8) CMOS UV 27C64A/87C64 

AC PROGRAMMING CHARACTERISTICS: 87C64 TA = 25°C ± 5°C, Vee= 6.0 ± 2.5V, Vpp = 12.5V ± 0.5V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS UNIT 

Min Typ Max 

tvps Vpp setup time 2 µs 

tvcs V cc setup time 2 µs 

tLL Chip deselect width 2 µs 

tAL Address to chip select setup 1 µs 

tLA Address hold from chip select 1 µs 

tpw PGM initial pulse width 0.95 1.0 1.05 ms 

topw PGM overprogram pulse width 2.85 78.75 ms 

tos Data setup time 2 µs 

toFP OE high to data float 150 ns 

to ES Output enable setup time 2 µs 

toEv Data valid fr:>m output enable 150 ns 

toH Data hold time 2 µs 

NOTE: 
Programming tolerances and test conditions are the same as 27C64A. 

Intelligent programming WAVEFORMS: 87C64 

ADDRESS 

DATA 

tos ••• '""" 
ALE/a! 

Vpp 

Vee 
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FEATURES 
• CMOS/NMOS mlcrocontroller and 

microprocessor compatible 
- 87C256-tntegrated address latch 
- Universal 28-Pln memory site, 

2-llne control 
• Low power consumption 

- 10mA maximum CMOS active 
current 

- 100µA maximum CMOS standby 
current 

• High-performance speeds 
- 170ns maximum access time 

• Noise immunity features 
- ± 10o/o Vee tolerance 
- Maximum latch-up immunity 

through epitaxial processing 
• Fast, reliable intelligent 

programming 
- 12.5V Vpp 

DESCRIPTION 
Signeties' 27C256 and 87C256 CMOS 
EPROMs are 256K-bit 5V only memories 
organized as 32, 768 words of 8 bits. 
They employ advanced CMOS circuitry 
for systems requiring low power, high
performance speeds, and immunity to 
noise. The 87C256 has been optimized 

BLOCK DIAGRAM 

NOTE: 

CE, ALE/CE 

Ao-A14 
ADDRESS 

INPUTS 

OUTPUT ENABLE 
PAOOAAllMING LOGIC 

CHIP ENABLE 

ADDRESS LATCH ENABLE 

Y DECODE 

X DECODE 

Shaded areas represent the 87C256 version. 

NOVEMBER 1986 

27C256/87C256 
256K (32K X 8) CMOS UV 
Erasable PROM 
Preliminary Specification 

for multiplexed bus microcontroller and 
microprocessor compatibility while the 
27C256 has a non-multiplexed address
ing interface and is plug compatible with 
the industry standard 27256. 

The 27C256 and B7C256 achieve both 
high-performance (170ns access time 
for 27C256) and low power consumption 
(10mA active current maximum, CMOS 
inputs) making them, ideal for high-per
formance, portable equipment. 

The highest degree of protection against 
latch-up is achieved through epitaxial 
processing. Prevention of latch-up is 
provided for stresses up to 1 OOmA on 
address ahd data pins from -1 V to V cc 
+1V. 

The 87C256 incorporates an address 
latch on the address pins to minimize 
chip count in multiplexed bus systems. 
Designers can tie combined (multi
plexed) address-data processor busses 
directly irito both the Ao -A14 and 
0 0 - 0 7 piris of the B7C256. During ALE 
high (ALE/CE) the address information 
is allowed tc,i flow into the EPROM and 
begin acces5ing the stored code. On the 

DATA OUTPUTS 
Oo-0, 

OUTPUT BUFFERS 

V-GATING 

262,144 BIT 
CELL MATRIX 

falling edge of the ALE input (ALE/CE), 
address information at the address in
puts is latched internally. The Ao - A1 
inputs are then ignored as data informa
tion is passed on the same bus from the 
EPROM 0 0 - 0 7 Pins (ALE/CE remains 
low). 

The 27C256 and B7C256 are offered in 
ceramic DIP Packages. Both devices 
can be programmed with standard EP
ROM Programmers and the intelligent 
programming algorithm may be utilized. 

PIN CONFIGURATION 

Table 1. Pin Names 

Ao-A14 Addresses 

Oo-01 Outputs 

OE Output enable 

CE Chip enable 

ALE/CE 
Address latch enable/chip 
enable 

GND Ground 

Vpp Program voltage 

Vee Power supply 
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256K (32K x 8) CMOS UV Erasable PROM 

ORDERING INFORMATION 

DESCRIPTION VOLTAGE RANGE ORDER CODE1 

27C256-17 Vee ± 10% 27C256-17F A 
27C256-20 Vee ±10% 27C256-20FA 
27C256-25 Vee ± 10% 27C256-25F A 
27C256-30 Vee ± 10% 27C256-30FA 
87C256-20 Vee ± 10% 87C256-20FA 
87C256-30 Vee ± 10% 87C256-30FA 

NOTE: 
1. All packages are cerdips with quartz windows. 

ABSOLUTE MAXIMUM RATINGS* 

PARAMETER RATING UNIT 

Temperature under bias 10 to ao •c 
Storage temperature -65 to +125 ·c 
Voltage on any pin with respect to ground -2.0 to Vee +1V1 v 
Voltage on pin 24 with respect to ground -2.0 to + 13.51 v 
Vpp supply voltage with respect to ground 

-2.0 to + 14.01 v 
during programming 

Operating temperature during read O to -702 ·c 
•NOTICE: 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 
NOTICE: 
Specifications contained within the following tables are subject to change. 
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256K (32K X 8) CMOS UV Erasable PROM 27C256/87C256 

READ OPERATION DC CHARACTERISTICS: 27C256/87C256 o•c..:;; TA..:;;+ 1o•c, Vee= 5V ± 1 oo;. 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS NOTES 

Min Typ3 Max Unit 

lu Input leakage current V1N = 5.5V =Vee 0.01 1.0 µ.A 

ILO Output leakage current VouT = 5.5V =Vee 0.01 1.0 µ.A 

CE= OE= V1L 30 mA B 
Ice TTL Operating current TTL inputs Vpp ~Vee 

Oo.-1 =OmA 

CE=OE=V1L 10 mA B 
Ice CMOS Operating current CMOS inputs Vpp =Vee 

Oo_ 7 = OmA 

lss TTL Standby current TTL inputs CE=V1H 2 mA B 

lss CMOS Standby current CMOS inputs CE= V1H 100 µ.A 4 

ipp V pp read current Vpp =Vee 200 µ.A 5 

Input low voltage 
-0.5 0.8 

(TTL) 
V1L Vpp =Vee v i-----

Input low voltage 
-0.2 0.2 (CMOS) 

Input high voltage 
2.0 Vee+ 0.5 (TTL) 

V1H Vpp =Vee v t--
Input low vol~ge 

Vee-0.2 Vee+ 0.2 (CMOS) 

VoL Output low voltage loL = 2.1mA 0.45 v 
VoH Output high voltage IQH = -400µ.A 2.4 v 
las Output short-circuit current 100 mA 6 

Vpp V pp read voltage Vcc-0.7 Vee v 7 

NOTES: 
1. Minimum DC input voltage is -0.5V. During transitions, the inputs may undershoot to -2.0V for periods less than 20ns. 
2. Operating temperature is for commercial product defined by this specification. 
3. Typical limits are at Vee - 5V, TA= + 25°C. 
4. Other inputs can have any value within spec. 
5. Maximum Active power usage is the sum lpp + lcc-
6. Output shorted for no more than one second. No more than one output shorted at a time. los is sampled but not 100% tested. 
7. Vpp may be one diode voltage drop below Vee. It may be connected directly to Vee. Also, Vee must be applied simultaneously or before Vpp and removed 

simultaneously or after Vpp. 
8. TTL Inputs: Spec TTL at V1Lo V1H levels. 

CMOS Inputs: GND ± 0.2V to Vee± 0.2V. 
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256K (32K X 8) CMOS UV Erasable PROM 

CAPACITANCE1 TA=25°C,1=1.0 MHz 
~ 

SYMBOL PARAMETER CONDITIONS MAX UNIT 

C1N Address/ control capacitance V1N =OV 6 pF 

CouT Output capacitance Vour=OV 12 pF 

NOTE: 
Sampled Not 100% tested. 

Table 2. Read Modes for 27C256/87C256 

PINS 

MOOE ALE/CE o"E Vpp OUTPUTS 
CE 
(20) 

(22) (1) (11-13, 15-19) 

Read V1L V1L Vee Dour 
!----

Output disable V1L. V1H Vee High Z 

Standby V1H x Vee High Z 

NOTE: 
X can be V1H or V1L· 

AC TESTING LOAD CIRCUIT 

~ 
~~ 1N914 

3.3Kll 

DEVICE 
UNDER OUT 
TEST r c. 

'"""""' 
NOTES: 
1. CL pF 
2. CL includes Jig Capacitance 

Figure 1. Test Configuration 

RST Yee Vs 

I 
t"-------MALE/ei! 

r-------Ml5E 

Figure 2. 80C31 with 87C2511 System Configuration 
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27-C256/87C256 

READ MODE: 27C256 
The 27C256 has two control functions, both 
of which must be logically active in order to 
obtain data at the outputs. Chip Enable (et°) 
is the power control and should be used for 
device selection. Output enable (OE) is the 
output control and should be used to gate 
data from the output pins, independent of 
device selection. Assuming that addresses 
are stable, the address access time (IAccl is 
equal to the delay from CE to output (Ice). 
Data is available at the outputs after a delay 
of toe from the falling edge of OE, assuming 
that CE has been low and addresses have 
been stable for at least tAcc - toe-

READ MODE: 87C256 
The 87C256 was designed to reduce the 
hardware interface requirements when incor
porated in processpr systems wtth multi
plexed address-data busses. Chip count (and 
therefore power and board space) can be 
minimized when the 87C256 is designed as 
shown in Figure 2. The processor's multi
plexed bus (AD0 _ 7) is tied to both address 
and data pins of the 87C256. A separate 
address latch is eliminated. 

The 87C256 internal address latch is directly 
enabled through the use of the ALE/CE line. 
As the transition occurs on the ALE/et' from 
the TIL high to the low state, the last address 
presented at the address pins is retained. 
Data is then enabled onto the bus from the 
EPROM via the OE pin. 

STANDBY MODE 
The 27C256 and 87C256 have Standby 
modes which reduce the maximum CMOS 
Vee current to 100µA. Both are placed in the 
Standby mode when pin 20 is in the high 
state. When in the Standby mode, the outputs 
are in a high impedance state, independent of 
the OE input. 



256K (32K X 8) CMOS UV Erasable PROM 

READ OPERATION 

AC CHARACTERISTICS: 27C2561 o•c.;;rA.;;+70•c, Vcc•5V ±10% 

VERSIONS 

Symbol Parameter 

tACC Address to output delay 

lcE ~ to output delay 

loE OE to output delay 

loF 2 OE or CE high to output High Z 

loH2 Output hold from addresses, 
~ or OE change - whichever is first 

NOTES: 
1. AC characteristics tested at V1H • 2.4V and V1L - 0.45V. 

Timing measurements made at VoL = a.av and VoH = 2.0V. 
2. Guaranteed and sampled. 

AC WAVEFORMS: 27C256 

v'"------

v'" -------------+---.. 

HIGHZ 
OU1PUT 

NOTES: 
1. Typ6cal values are for TA• 25°C and nominal suppiy vottages. 
2. This parameter is only sampled and is not 100% tested. 

27C256-17 

Min 

ADDllESS 
VAUO 

0 

Max 

170 

170 

70 

55 

:: ~ ::"~:= 'gl toor '1£':hica:. theo!!~~:.ge of ~ without impact on fee. 

27C256/87C256 

27C256-20 27C256-25 27C256-30 
UNITS 

Min Max Min Max Min Max 

200 250 300 ns 

200 250 300 ns 

75 100 120 ns 

55 60 75 ns 

0 0 0 ns 

HIGHZ 
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256K (32K X 8) CMOS UV Erasable PROM 27C256/87C256 

READ OPERATION 

AC CHARACTERISTICS: 87C2561 0°C < TA < + 70°C, v cc = 5V ± 10% 

VERSIONS 87C256-20 27C256-30 

Symbol Parameter Min 

ILL Chip deselect width 50 

IAL Address to CE - latch setup 20 

ILA Address hold from CE - LATCH 45 

IACL CE - latch access time 

loE Output enable to output valid 

tcoE CE to output enable 45 

le HZ Chip deselect to output in high z 
IOHZ 2 Output disable to output in high Z 

NOTES: 
1. AC characteristics tested at V1H = 2.4V and V1L = 0.45V. 

Timing measurements made at VoL = o.ev and VoH = 2.0V. 
2. Guaranteed and sampled. 

AC WAVEFORMS: 87C256 

SYSTEM CONSIDERATIONS: 
27C256/87C256 
The power switching characteristics of CMOS 
EPROMs require careful decoupling of the 
devices. The supply current, Ice. has three 
segments that are of interest to the system 
designer - the standby current level, the ac
tive current level, and the transient current 
peaks that are produced by the falling and 
rising edges of Chip Enable. The magnitude 
of these transient current peaks is dependent 
on the output capacitive and inductive loading 
of the device. The associated transient volt
age peaks can be suppressed by complying 
with Two-Line Control and by properly select
ed decoupling capacitors. 

It is recommended that a 0.1 µF ceramic 
capacitor be used on every device between 
Vee and GND. This should be a high frequen
cy capacitor of low inherent inductance and 
should be placed as close to the device as 
possible. In addition, a 4. 7 µF bulk electrolytic 
capacitor should be used between V cc and 
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GND for every eight devices. The bulk capaci
tor should be located near where the power 
supply is connected to the array. The purpose 
of the bulk capacitor is to overcome the 
voltage droop caused by the inductive effects 
of PC board traces. 

ERASURE CHARACTERISTICS 
The erasure characteristics of the 27C256 
and 87C256 are such that erasure begins to 
occur upon exposure to light with wave
lengths shorter than approximately 4000 Ang
stroms (A). It should be noted that sunlight 
and certain types of fluorescent lamps have 
wavelengths in the 3000 - 4000A range. 
Data shows that constant exposure to room 
level fluorescent lighting could erase the 
typical 27C256 or 87C256 in approximately 
three years, while it would take approximately 
one week to cause erasure when exposed to 
direct sunlight. If the 27C256 or 87C256 are 
to be exposed to these types of lighting 

UNITS 
Max Min Max 

75 ns 

30 ns 

60 ns 

200 300 ns 

75 120 ns 

60 ns 

55 75 ns 

55 75 ns 

conditions for extended periods of time, 
opaque labels should be placed over the 
window to prevent unintentional erasure. 

The recommended erasure procedure for the 
27C256 and 87C256 is exposure to short
wave ultraviolet light which has a wavelength 
of 2537 Angstroms (A). The integrated dose 
(i.e., UV intensity X exposure time) for era
sure should be a minimum of 15 Wsec/cm2. 
The erasure time with this dosage is approxi
mately 15 to 20 minutes using an ultraviolet 
lamp with a 12,000µW/cm2 power rating. The 
27C256 or 87C256 should be placed within 
one inch of the lamp tubes during erasure. 
The maximum integrated dose a 27C256 or 
87C256 can be exposed to without damage is 
7258 Wsec/cm2 (1 week® 12000µW/cm2). 
Exposure of these CMOS EPROMs to high 
intensity UV light for longer periods may 
cause permanent damage. 



256K (32K X 8) CMOS UV Erasable PROM 

Table 3. Programming Modes for 27C256 and 87C256 

PINS 

MODE ALE/CE 
OE Ao Ao Vpp CE 

(20) 
(22) (24) (10) (1) 

Intelligent programming V1L V1H x x Vpp 

Program verify V1H V1L x x Vpp 

Program inhibit V1fi V1H x x Vpp 

Intelligent identifier3 
V1L V1L VH V1L Vee -manufacturer 

Intelligent identifier3 
V1L V1L VH V1H Vee -27C256 

Intelligent identifier3· 5 
V1L V1L VH V1H Vee -87C256 

NOTES: 
1. X can be V1L or V1H· 
2. VH ~ 12.0V ± O.SV. 

3. A1 -Aa. A10- 12 - V1L· 
4. Vee - 6.0V ± 0.25V. 
5. ALE/~ has to be toggled in order to latch in the addresses and read the signature codes. 

CMOS NOISE 
CHARACTERISTICS 
Special epitaxial processing techniques have 
enabled Signetics to build CMOS with fea
tures adding to system reliability. These in
clude input/ output protection to latch-up. 
Each of the data and address pins will not 
latch-up with currents up to 1 OOmA and 
voltages from -1V to Vee+ 1V. 

Additionally, the Vpp (programming) pin is 
designed to resist latch-up to the 14V maxi
mum device limit. 

PROGRAMMING 
Caution: Exceeding 14.0V on pin 1 (Vpp) may 
permanently damage the 27C256 or 87C256. 

Initially, and after each erasure, all bits of the 
27C256 or 87C256 are in the "1" state. Data 
is introduced by selectively programming 
"Os" into the desired bit locations. Although 
only "Os" will be programmed, both" 1 s" and 
"Os" can be present in the data word. The 
only way to change a "O" to a "1" is by 
ultraviolet light erasure. 

The 27C256 or 87C256 are in the program
ming mode when the Vpp input is at 12.SV 
and CE is at TTL-low. The data to be pro
grammed is applied 8 bits in parallel to the 
data output pins. The levels required for the 
address and data inputs are TTL. 

INTELLIGENT PROGRAMMING 
ALGORITHM 
The 27C256 and 87C256 intelligent program
ming intelligent algorithms rapidly program 
Signetic' s CMOS EPROMs using an efficient 

and reliable method particularly suited to the 
production programming environment. Typi
cal programming times for individual devices 
are on the order of five minutes. Actual 
programming times may vary due to differ
ences in programming equipment. 

Programming reliability is also ensured as the 
incremental program margin of each byte is 
continually monitored to determine when it 
has been successfully programmed. A flow
chart of the 27C256 or 87C256 intelligent 
program algorithm is shown in Figure 3. 

The intelligent programming algorithm utilizes 
two different pulse types: initial and overpro
gram. The duration of the initial CE pulse(s) is 
1 ms, which will then be followed by a longer 
overprogram pulse of length 3Xms. X is an 
iteration counter and is equal to the number 
of the initial 1 ms pulses applied to a particular 
27C256 or 87C256 location, before a correct 
verify occurs. Up to 25 1 ms pulses per byte 
are provided for before the overprogram 
pulse is applied. 

The entire sequence of program pulses and 
byte verifications is performed at Vee= 6.0V 
and Vpp = 12.SV. 

When the intelligent programming cycle has 
been completed, all bytes should be com
pared to the original data with Vee= 5.0V. 

PROGRAM INHIBIT 
Programming of multiple 27C256 or 87C256 
EPROMs in parallel with different data is 
easily accomplished by using the Program 
Inhibit mode. A high-level CE or ALE/CE 

27C256/87C256 

Vee OUTPUTS 
(28) (11-13, 15-19) 

6.ov• D1N 

6.ov• Dour 

6.ov• HIGH Z 

Vee 15 H 

Vee BC H 

Vee 80 H 

input inhibits other 27C256 or 87C256 EP
ROMs from being programmed. 

Except for OE. Cl:, or ALE/CE all inputs of 
the parallel 27C256s or 87C256s may be 
common. A TTL low-level pulse applied to the 
Cl: or ALE/Cl: input with Vpp at 12.SV will 
program the selected 27C256 or 87C256. 

VERIFY 
A verify (read) should be performed on the 
programmed bits to determine that they have 
been correctly programmed. The verify is 
performed with OE at V1L and CE or ALE/CE 
at V1H. and Vpp at 12.SV. Data should be 
verified a minimum of toEv after the falling 
edge of OE. 

Intelligent Identifier Mode 
The intelligent identifier mode allows the 
reading out of a binary code from an EPROM 
that will identify its manufacturer and type. 
This mode is intended for use by program
ming equipment for the purpose of automati
cally matching the device to be programmed 
with its corresponding programmi.1g algo
rithm. This mode is functional in the 25°C 
± 5°C ambient temperature range that is re
quired when programming the 27C256 or 
87C256. 

To activate this mode the programming 
equipment must force 11.5V to 12.5V on 
address line A9 (pin 24) of the 27C256 or 
87C256. Two bytes may then be sequenced 
from the device outputs by toggling address 
line AO (pin 10) from V1L to V1H· All other 
address lines must be held at V1L during 
intelligent identifier mode. 
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256K (32K X 8) CMOS UV Erasable PROM 

INCREMENT Al>OR 
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START 

ADDA ~ ARST LOCATION 

PROGRAM ONE 1 "'""" PULSE 

FAIL 

PROGRAM ONE PULSE 
OF 3X - DURATION 

YES 

DEVICE 
FAILED 

FAIL 

Figure 3. 27C256 and 87C256 Intelligent Programming Flowchart 

27C256/87C256 

DEVICE 
FAILED 



256K (32K X 8) CMOS UV Erasable PROM 27C256/87C256 

INTELLIGENT PROGRAMMING ALGORITHM 

DC PROGRAMMING CHARACTERISTICS: TA= 25•c ± s•c. Vee= 6.ov ± 0.25V, Vpp = 12.sv ± o.sv 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS r----·-r--------·----4 

Min Max Unit 
1---------+------------------+-------------+------!--·---·- ·--

iu Input current (all inputs) V1N = V1L or V1H 1.0 µA 

V1L Input low level (all inputs) -0.1 0.8 V 

V1H Input high level 2.0 Vee+ 0.5 V 
1---------+---·---------------+-----·-------+-------+-· -+--

V oL Output low voltage during verify loL = 2.1 mA 0.45 V 
1-------+-----------------t-----------+-------t--·--

VoH Output high voltage during verify loH = -2.5mA 3.5 V 

lcc2 V cc supply current 0 0 _ 7 = o mA 30 mA 
1--------+-------------------+--

l pp2 Vpp supply current (program) CE= V1L 50 mA 
-----------~---------~------ -----

AC PROGRAMMING CHARACTERISTICS: 27C256/87C256 
------~---·--------·----------·-·-------------·---------, 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS ---------·--------,---·---1 

Min Typ Max Unit 
1--------+------------+----------+-------+-----i-------1-------1 

lcES CE setup time 2 ~ 
--------1------1------ ----.. --t---·---

Address setup time 2 ~ !As 

OE setup time 
1--------l-----------+---------+----+---------··-----t----·--·-·---1 

2 ~ loES 1--------l-----------+-·-------·---+-----t-------··-----+-------1 
2 ~ tos Data setup time 

-r------+-------------1-----------r-----+--------+---·--+--------1 
tAH Address hold time 0 µs 

toH Data hold time 2 ~ 
1---------+-------------+----·------+--·-----t-----+---·-·-t-·------j 

toFP3 OE high to output float delay o 130 ns 
1--------+------------·-+----------1-----+----· t--·----+---->-

tvps Vpp setup time 2 ~ 
1--------+-------------+-----------+-------1------t------t-·------1 

Ives V cc setup time 2 ~ 

(See Note 1) 0.95 1.0 1.05 ms tpw CE initial program pulse width 

CE overprogram pulse width 
t-------+------------t-----------l----+--··----+-------f-·------1 

loPW (See Note 2) 

Data valid from OE 
-+---

loE 

2.85 

AC CONDITIONS OF TEST 
Input Rise and Fall Times (10% to 90%) 
Input Pulse Levels .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. . .. . .. .. .. . ............ .. 
Input Timing Reference Level .......................... . 
Output Timing Reference Level .. .. . .. .. .. .. .. .. . .. .. .. .. . .. ................ . 

NOTES: 
1. Initial Program Pulse width tolerance is 1 msec ± 5%. 
2. The length of the overprogram pulse may vary from 2.85msec to 78. 75msec as a function of the iteration counter value X. 

78.75 ms 

150 ns 

... 20ns 
0.45V to 2.4V 

.. .. O.SV and 2.0V 
. a.av and 2.ov 

3. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven -- see timing diagram. 
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256K (32K X 8) CMOS UV Erasable PROM 

NOT:ES: 

V1H 

ADORESSES 
v,. 
v,. 

DATA 
v,. 

12.5V 
Vpp 

5.0V 

6.0V 

Vee 
5.0V 

v,. 
CEJALE/CE 

v,. 

v,. 

1. The Input Timing Reference Level is o.ev for Vil and 2V for a ViH· 
2. toe and toi:P are charactenstics of the device but must be accommodated by the programmer. 

27C256/87C256 

• •• 

3. When programming the 27C256/87C256, a 0.1µ.F capacitor is required across Vpp and ground to suppress spurious voltage transients which can damage the device. 
4. When programming the 87C256, the address latch function is bypassed with Vpp at 12.SV. The device will function just like the 27C256 during read or write. When Vpp is at 5.0V 

during the read mode, the address latch function is enabled and ~ needs to be toggled to latch in the addresses. 

Figure 4. Intelligent Programming Waveforms: 27C256/87C256 
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Charge-Coupled Memory 

SAA9001 317K-bit CCD memory ..................... 147 
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DEVELOPMENT DATA 
This data sheet contains advance Information and 
specifications are subject to change without notice. l_~_S_A_A_9_0_0_1~~-

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 1 and Ml2) 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, A 1 and A2. 

MIS MAN 

Ml2 _1"1_8...--;--~ 

25 D-TYPE 
FLIP
FLOP 

24 19 

SAA9001 

MG 

6 

GATING CLOCK 

CCD 
MEMORY 
ARRAY 

294 x 1080 

D-TYPE 
FLIP
FLOP 

D-TYPE 
FLIP
FLOP 

A2 A1 AO TEST 

ADDRESS 

Oto 7 
VARIABLE 

DELAY 

D-TYPE 

D-TYPE 
FLIP
FLOP 

FLIP- Hr-----' 
FLOP 

5 

7280754 

Fig. 1 Block diagram. 

PACKAGE OUTLINES 

SAA9001PB: 28-lead OIL; plastic (SOT-117). 
SAA9001 EB: 28-lead DI L; metal ceramic (cerdil) (SOT-878). 

_e:otobec 1985 

MO 
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SAA9001 J 
PINNING 

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

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

n.c. 
5 TEST control input for testing purposes 

n.c. n.c. only. It is internally connected to 

n.c. Vss via a 1 kn (approx.) resistor and 
needs no external connection 

Ml1 6 MG memory gating input 

MIS 7 A2 control input for additional 

n.c. internal delay 

8 Voo positive supply voltage 
Vss 

10 A1 control input for additional SAA9001 
MO internal delay 

MC 11 AO control input for additional 

Al MAN 
internal delay 

18 Ml2 memory input-2 
AO Ml2 

19 MRN memory recirculate control. 
n.c. n.c. Recirculation is activated when MRN 

is LOW 
n.c. n.c. 

20 MC memory clock input 
n.c. n.c. 

21 MO memory output 

7Z80755 22 Vss negative supply voltage (ground) 

24 MIS memory input select; selects MI 1 
or Ml2 

Fig. 2 Pinning diagram. 25 Ml1 memory input-1 
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~~~3-1-7K--b-it-C-CD_m_e_m_or-y~~~~~~~~~~~--~~-~-S-A-A~90_0_1~~~ 
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 MR N 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 "O". If the delay 
control address is A2=A1 =AO= 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 ~-----_r---·-----

CLOCK MC 

MEMORY 
OUTPUT MO 

MEMORY Ml 
INPUT -+--'.'-+--'·'-+---

-----~------

7280756 

first of 
1080 bits 

17 

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, A 1 and A2. 

Table 1 Additional delay control 

delay address additional delay 

A2 A1 AO (clock periods) 

0 0 0 0 
0 0 1 1 
0 1 0 2 
0 1 1 3 
1 0 0 4 
1 0 1 5 
1 1 0 6 
1 1 1 7 



SAA9001 J 
FUNCTIONAL DESCRIPTION (continued) 

Data input 

Data to be stored is directed to the memory from either Ml 1 or Ml2 as selected by the control input 
MIS (see Table 2). The Ml 1 input is delayed by one clock period. 

Table 2 Input selection 

control input memory input 

MIS=O Ml1 
MIS= 1 Ml2 

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 Ml1 has a delay of one clock period and the path from Ml2 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, A 1 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-clock-period 
delay when input MI 1 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 0 1s-J 
CCD MEMORY ARRAY ® OUTPUT REGISTER 

~ r-A 
OUTPUT FROM ® VARIABLE DELAY 

-Jr-1 
VALID DATA © OUTPUT (MO) 

DATA INPUT 
~RP_, 

(Ml1orM1 2) © 
-I I-ID 

CCD MEMORY ARRAY _J © INPUT REGISTER 

1080 
GATE FALLING EDGE 

11111111 0 

multiple of 8 -1~1~8 
7280757 

Fig. 4 Determination of memory gating HIGH period. 
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Ml 
CCD MEMORY MO 

ARRAY 

input output 

PROCESSING CIRCUIT 

7ZB0758 

Fig. 5 Recirculation via an external circuit. 

During internal recirculation of the data (MAN= 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 = O. 

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 (tGwl. 

RATINGS 

Limiting values in accordance with the Absolute Maximum Rating System (I EC 134) 

Voltage on any pin, except Vss (pin 4) and MO (pin 21), 
with respect to Vss Vi, Vo max. 7 V 

Back-bias voltage 

D.C. output current (sink or source) 

Operating ambient temperature range 
(under d.c. operating conditions) 

Storage temperature range 

Total power dissipation per package 

Vss 

lo 

Tamb 

Tstg 

Ptot 

min. 

max. 

-7 v 
10 mA 

0 to 60 °c 
-65 to 150 °c 

1W 

f"" 1985 
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SAA9001 J 
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 

Capacitance at: 
data inputs Ml1, Ml2 (pins 25 and 18) 

clock input MC (pin 20) 

gating input MG (pin 6) 

data output MO {pin 21) 

recirculation control MRN (pin 19) 

input select control MIS (pin 24) 

delay program inputs AO, A 1, A2 
(pins 11, 10 and 7) 

D.C. OPERATING CONDITIONS 

parameter 

Supply voltage range 

Back-bias supply range 

Input voltage LOW 

Input voltage HIGH 

D.C. CHARACTERISTICS 

symbol 

Voo 

V99 

V1L 

V1H 

symbol max. 

C1 9 

Cc 9 

CG 9 

Co 9 

CRN 9 

C1s 9 

CA 9 

min. typ. max. 

4,75 - 5,25 

-3,65 - -3,35 

-1,0 - +0,8 

2,0 - 6,0 

Tamb = 0 to+ 60 °c; Voo = 4,75 to 5,25 V; V99 = -3,5 ± 0,15 V; output not loaded; unless 
otherwise specified 

parameter symbol min. typ. max. 

Input leakage current 
at vi= GND to Voo: 

Ml1; Ml2; MC; MG; AO; A1; A2; 
MAN; MIS I LI - - 10 

Power supply current from Voo 
at f = 21,3 MHz loo - - 70 

Output voltage LOW at loL = 4 mA Vol - - 0,4 

Output voltage HIGH at loH = -1 mA VoH 2,4 - -
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unit 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

unit 

v 

v 

v 

v 

unit 

µA 

mA 

v 

v 
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A.C. TEST CONDITIONS 

Input pulse levels 

Rise and fall times between 0,8 and 2,0 V (tr, tf) 
clock input MC 

data inputs MI 1, Ml 2; gating input MG; 
control inputs AO, A 1, A2, MIS, MRN 

Timing reference levels 
clock input MC 

data inputs Ml1, Ml2 and gating input MG 

data output MO 

Output load 

A.C. CHARACTERISTICS 

Tamb = o to 60 oc; Voo = 4,75 to 5,25 V; Vss = -3,5 ± 0,15 v 

parameter symbol min. 

Clock frequency (note 1) fcL -

Clock LOW time tcL 18 

Clock HIGH time tcH 18 

Recirculation time (note 1) tR -

Waiting time (gating LOW/HIGH time) 
(note 2) tGw -

Gating set-up time tGc 7,5 
Gating hold time tcG 0,5 

Data set-up time tic 7,5 

Data hold time tc1 0,5 

Output hold time toH 5,0 

Output delay time too -
Output invalid after address change !AH 0 

Address valid after address change 
(note 3) tAD -

Recirculation set-up time (note 4) tMRNSU 0 

Input select set-up time (note 5) tM1ssu 0 

Notes to the characteristics 

0,6 and 2,4 v 

..;3 ns 

;;.3 ns 

1,5 v 
0,8 or 2,0 v 
0,8 or 2,0 v 
see Fig. 6 

typ. max. unit 

- 21,3 MHz 

- - ns 

- - ns 

- 27 ms 

- 1100 µs 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- 23,5 ns 

- - µs 

- 7 clock 
pulses+ 1 µs 

- 1 µs 

- 1 clock 
pulse+ 1 µs 

1. The maximum recirculation time must never be exceeded by any combination of low frequency 
gating and/or waiting time. 

2. Every 1300 µsat least three blocks of 1080 bits must be transferred to the output. This means that 
immediately after a wait of 1100 µs three blocks must be shifted out. 

3. A change in delay will cause invalid data at the output for the time !AD· 
4. After a change of MRN, the signal recirculation path is not switched before tMRNSU· 
5. After a change of MIS, data at the input is invalid for tMISSU· 
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CLOCK 
MC 

OUTPUT 
MO 

GATING 
MG 

DELAY ADDRESS 
AO,A1,A2 

OUTPUT 
MO 

~2V 
y 7Z80759 

Fig. 6 Output load. 

7Z80760 

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

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

7Z80781 
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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 lo this goal. 

The memories produced in both the Standard 
Products Division and the Application Specific 
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 periormance of 
our product in a variety of accelerated envi
ronmental stress conditions. All of these pro
grams and systems are intended to prevent 
product arelated 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 inspection 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/crn2. Layout rules are 
followed to minimize the possibility of shorts, 
circuit anomalies, and SCA 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 
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limits. Such extensive characterization data 
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 QA05 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 QAOS 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 
191:34, has evolved to suit changing product 
complexities and periormance requirements. 

The SURE program has two major functions: 
Long-term accelerated stress periormance 
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: 
T J = 150°C, 1000 hours, static biased or 
dynamic operation, as appropriate (worst 
case bias configuration is chosen) 

• High Temperature Storage: TJ = 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 + 1 so0 c, 1000 cycles 

Tl-IE SHORT-TERM MONITOR 
Every other week a SO-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 
periorms 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. 

Included in the engineering process are: 

• Evaluation and qualification of new or 
changed materials, assembly/wafer-lab 
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· 
eluded 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
partments. 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· 
men! 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 
1 OOppm (parts per million), down from an 
industry practice of 1 O,OOOppm, we needed to 
supplement our traditional quality programs 
with one that encompassed all activities and 
all levels of the company. Such unprecedent-

1979 1980 1981 1982 

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 ). 

1983 1984 1985 1988 

Figure 1, Slgnetics' Quality Progress 
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Figure 2. Performance To Schedule On-Time Delivery _J 
-----· 

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 T earns, and the Error 
Cause Removal System. 

The core concepts of doing it right the first 
time are embodied in the four absolutes of 
quality: 

November 1986 

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 Tea ms. 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 
1986 - 0 
1985 - 0 
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 lace-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 
In dealing with the standard manufacturing 
flows, ii 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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Quality and Reliability 

WAFER 
FABRICATION 

0 

I 
0 

DIE ATTACH 
WIRE BOND 

0 

0 ------------------ 0 

4 
0 

I 
0 

I 
0 

I 
0 

I 
0 

I 
0 

November 1986 

SCANNING ELECTRON MICROSCOPE CONTROL 

Wafers are sampled daily by the Quality Control Laboratory from etleh fabrication area and subjected 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 scratches, contamination and smeared ball bonds are included in the lot acceptance criteria. 

STABILIZATION BAKE PRECONDITIONING 

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

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 inspected per the requirements specified in Signetics or customer documents. 

100% PRODUCTIDN ELECTRICAL TESTING 

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

FINAL QUALITY ASSURANCE GATE 

The final QA inspection step gurantees the specified mechanical and electrical AOL's. Every shipment is 
sealed and identified by QA personnel. 

Figure 4. Bipolar Memory Process Flow 
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Quality and Reliability 

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. 

November 1986 

Defective Plrta per Miiiion 
In Thousands 
1.-~~~~~~~~~~~~~~~~~~~~~~~~~ 

1978 1980 1991 1992 1993 1984 1985 1998 

""'""" 
Figure 5. Bipolar Memory AOQ (Average Outgoing Quality) 
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DEVICE5 ORGANIZATION 

RAMs 
82S25 16 x 4 
3101A 16 x 4 
74S189 16 x 4 
74F189A 16 x 4 
82S16 256 x 1 
74S301 256 x 1 
82LS16 256 x 1 
74LS301 256 x 1 
82S09 64 x 9 
82S09A 64 x 9 
82S19 64 x 9 
82S212 256 x 9 
82S212A 256 x 9 
8X350 256 x 8 

PROMS 
82S23 32 X 8 
82S23A 32 X 8 
82us236 32 X 8 
82S123 32 X 8 
82S123A 32 X 8 
82us1236 32 X 8 
82S126 256 x 4 
82S126A 256 x 4 
82S129 256 x 4 
82S129A 256 x 4 
10149 256 x 4 
10149A 256 x 4 
100149 256 x 4 
100149A 256 x 4 
82S130 512 x 4 
82S130A 512 x 4 
82S131 512 x 4 
82S131A 512 x 4 
82LS135 256 x 8 
82S135 256 X 8 
82S115 512 X 8 
82S137 1024 x 4 
82S137A 1024 x 4 
82S1378 1024 x 4 
82S137C6 1024 x 4 
82S147 512 x 8 
82S147A 512 X 8 
82S14786 512 X 8 
82LS181 1024 x 8 
82S181 1024 x 8 
82S181A 1024 x 8 
82S181C 1024 x 8 
82S183 1024 x 8 
82S185 2048 x 4 
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Selection 
Guide 

OUTPUT OUTPUT 
CIRCUIT1 LOGIC2 

oc 8 
oc 8 
TS 8 
TS -
TS T 
oc 8 
TS T 
oc 8 
oc T 
oc T 
oc 8 
TS 8 
TS 8 
TS 8 

oc -
oc -
oc -
TS -
TS -
TS -
oc -
oc -
TS -
TS -
OE -
OE -
OE -
OE -
oc -
oc -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -
TS -

165 

ACCESS 
PACKAGE4 PINS 

MAX 
TIME3 Ice 

50 N 16 105 
35 N 16 105 
35 N 16 110 
20 N, A 16, 20 55 
50 N 16 115 
50 N 16 130 
40 N 16 70 
40 N 16 70 
45 A, N 28 190 
35 A, N 28 190 
35 N 28 190 
45 N 22 185 
35 N 22 185 

N/A N 22 185 

50 N, A 16, 20 96 
25 N, A 16, 20 96 
10 N, A 16, 20 115 
50 N, A 16, 20 96 
25 N, A 16, 20 96 
10 N, A 16, 20 115 
50 N, A 16, 20 120 
30 N, A 16, 20 120 
50 N, A 16, 20 120 
27 N, A 16, 20 120 
20 F 16 150 
10 F 16 160 
20 F 16 150 
10 F 16 160 
50 N, A 16, 20 140 
33 N, A 16, 20 140 
50 N, A 16, 20 140 
30 N, A 16, 20 140 
100 A, N 20 100 
45 A, N 20 150 
60 N 24 175 
60 N, A 18, 20 140 
45 N, A 18, 20 140 
35 N, A 18, 20 140 
25 N, A 18, 20 140 
60 A, N 20 155 
45 A, N 20 155 
25 N, A 20 155 
120 A, N 24 80 
70 N 24 175 
55 N, A 24, 28 175 
35 N, N3, A 24, 28 175 
60 N, A 24, 28 175 . 
100 N 18 120 
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Selection Guide 

DEVICE5 

PROM• 
82S185A 
92s195C6 
82HS187 
82HS187A 
82HS189 
82HS189A 
82HS191 
82S191 
82S191A 
82S191C 
82HS195 
82HS195A 
82HS195B 
82HS19'16 
82HS1996 

82HS321 
82HS321A 
82HS321B 
82HS641 
82HS641A 
82HS641B 
82HS1281 6 

NOTES: 
1. OUtput circuit 

OE• Open Emitter 
OC • Open Coilector 
TS• 3-State 

2. Ou1put logic 

ORGANIZATION 

2048 x 4 
2048 x 4 
1024 x 8 
1024 x 8 
1024 x 8 
1024 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
4096 x 4 
4096 x 4 
4096 x 4 
2048 x 8 
2048 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
8192 x 8 
8192 x 8 
8192 x 8 
16364 x 8 

OUTPUT 
CIRCUIT1 

TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 
TS 

T • Transparent- input data appears on output during Write 
8 • Blanked - output Is blanked during Write 
R • Registers 
1/0 a Programmable Input/output option 

3. Commercial (O'C to +75°C) 
4. Packages: 

N • Plastic Dual In Une (N3 • 300mll-wlde). 
A• Plastic Square Leaded Chip Carrier 
D • Small OuUlne Large (SO-L) 

OUTPUT ACCESS PACKAGE4 ' PINS 
MAX 

LOGIC2 TIME8 Ice 

- 50 N 18 155 

- 25 N,A 18, 20 155 
R 55 N, A 24, 28 175 
R 45 N, A 24, 28 175 
R 55 N, A 24, 28 175 
R 45 N, A 24, 28 175 

- 20 N, N3, A 24. 28 175 

- 80 N, A 24, 28 175 

- 55 N, A 24, 28 175 

- 35 A, N, N3 24 175 

- 45 N 20 145 
- 35 N 20 145 

- 25 N 20 145 
R 65 N 24 175 
R 65 N 24 175 

- 45 N, A 24, 28 175 

- 35 N,A 24, 28 175 

- 30 N, A 24, 28 175 

- 55 N 24, 28 175 
- 45 N 24, 28 175 

- 35 N 24, 28 175 
- 45 N 24 185 

*Whe,_,. a single device Is olfarad In both 300mll-wide and 600mil-wide packages, designate either N3 (300mll) or N (600mil) to asaura proper 
ord8r entry and shipment. 

5. Part numbenl: 
82Sxxx Junction-leolated 
82HSxxx Oxide-Isolated 
82USxxx Oxide-Isolated TIW fuse 

6. Objective specificaUon (under product development) 

November 1986 166 



Signetics 

Bipolar Memory Products 

ORGANIZATION 
PKG 

SIGNETICS 
PINS 

16 x 4 oc 16 N3101A 

16 X 4 TS 16 N74S189 

N74F189A 

16 x 4 oc 16 N82S25 

64X90C 28 N82S09 

N82S09A 
T 

64X90C 28 N82S19 

256X10C 16 N74S301 

256X10C 16 N74LS301 

256X1TS 16 N82S16 
T 

256X1TS 16 N82LS16 
T 

256X8TS 22 N8X350 

256X9TS 22 N82S212 

N82S212A 

NOTES: 
T: Output Is Transparent during write 
': Possibly Discontinued 

November 1986 

TAA -
Ice 

35 -
105 

35 -
110 

15 -
55 

50 -
105 

45 -
190 

35 -
190 

35 
-
190 

50 -
130 

40 -
70 

50 -
115 

40 -
70 

NA -
185 

45 
-
185 

35 -
185 

RAM 
Cross Reference 
Guide 

FAIRCHILD 
TAA 

Tl 
TAA 

AMO -
Ice Ice 

35 
93403* NA SN74S289B - AM27S02 

105 

AM3101A 

35 
93405* NA SN74S189B - AM27S03 

110 

AM27S03A 

35 
93403* NA SN74S289B - AM27S02 

105 

45 
93419 -

150 

93419A 35 

150 

65 
SN74S301 - AM27LS01A 

140 

AM27LS01 

65 
93421* NA SN74S201 - AM27LS00-1A 

T 140 T 

AM27LS00-1 
T 

45 
93479 -

185 

93479A 35 
-
185 

167 

TAA 
NATIONAL 

TAA - -
Ice Ice 

35 35 - DM74S289 -
100 110 

35 -
100 

35 35 
- DM74S189 -
100 110 

25 25 
- DM74S189A -
100 100 

35 35 
- DM74S289 -
100 110 

35 -
115 

45 
-
70 

35 
- 745200* NA 
115 T 

45 
- 745206* NA 
70 T 
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ORGANIZATION 

32X80C 

32X8TS 

256X40C 

256X4TS 

256X40E 

256X40E 

256X8TS 

256X8TS 

512 X 4 QC 

512 X 4 TS 

512 X 8 TS 

512 X 8 TS 

512 X 8 TS 

1024 X 4 TS 

1024 x 8 TS 

1024 X 8 TS 

1024 X 8 TS 

1024 X 8 TS 

* Discontinued Products 
•• ECL 
* 0 Planned New Product 
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PKG. PINS 

16 

16 

16 

16 

16 

16 

20 

20 

16 

16 

20 

24 

24 

18 

24 

24 

24 

24 

PROM 
Cross Reference 
Guide 

SIGNETICS MMI Tl 

N82S23 18SA030J, N 
N82S23A 63S080 
N82US23 63S080A 

N82S123 18S030J, N 
N82S123A 63S081 
N82US123 63S081A 

N82S126 6300-1 24SA10J, N 
N82S126A 63S140 

N82S129 24S10J, N 
N82S129A 63S141 

10149 .. 
10149A 

100149•• 
100149A 

N82S135 

N82LS135 28L22J, N 

N82S130 
N82S130A 63S240 

N82S131 
N82S131A 63S241 

N82S147 28S42J, N 
N82S147A 
N82S1478 

N82S141 28S46J, N 

N82S115 

N82S137 24S41J, N 
N82S137A 635441 
N82S137B 63S441A 
N82S137C 

N82S181 28S86J, N 
N82S181A 28S86-60J, N 
N82S181C 63S881 

N82S181CN3 

N82LS181 28L86J, N 

N82S183 

168 

HARRIS• 

HM7602-5 

HM7603-5 

HM7610-5 
HM7610A·5 
HM76108·5 

HM7611-5 
HM7611A-5 
HM7611B-5 

--j 

HM7620·5 
HM7620A-5 
HM76208-5 

HM7621·5 
HM7621A·5 
HM7621B-5 

HM7649-5------1 
HM7649A-5 

HM7641-5 

HM7647R 

HM7643-5 
HM7643A-5 
HM7643B-5 

HM7681-5 
HM7681A-5 
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PROM Cross Reference Guide 

,-----
I RAYTHEON AMO NATIONAL FAIRCHILD MOTOROLA INTEL --- -- ----------

AM2751BAC DM7451BB 
AM275185A 

AM27519AC DM7452BB 
AM275195A 

29ssoc· AM27520C DM745387 93417c• 3601" 
AM27520AC DM745387A 

29ss1c· AM27521C DM745287 93427c• 3521· 
AM27521AC DM745287A 

F10416 .. MCM10149 .. 
10Z416 .. 10149A .. 

F100416 .. 
100Z416 .. 

DM74LS471 

29s1oc· AM27512C DM74S570 9343sc· MCM7620C 3602· 
AM27512AC DM745570A 3602A• 

29611C AM27513C DM745571A 9344sc· MCM7621C 3622" 
AM27513AC DM745571B 3622A" 

29621C DM745472 
29621AC AM27S29C DM745472A 

AM27529A 

29625C• AM27531C DM745474 93448C" MCM7641C 3624" 
3624A0 

AM27515 

29641C" AM27S33C DM745573 MCM7643C 3625" 
DM745573A 

AM27533AC DM7455738 93453C 

29631C AM275181C MCM7681C 3628° 
29631AC DM875181 

DM875181A 93Z451C 

AM275281A DM875281A 

93L451C" 
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PROM Cross Reference Guide 

ORGANIZATION 

1024 X 8 TS 

1024 X 8 TS 

2048 X 4 TS 

2048 X 8 TS 

2048 x 8 TS 

4096 X 4 TS 

4096 X 8 TS 

8192 X 8 TS 

16364 X 8 TS 

• Discontinued Products 
,. ECL 
... Planned New Product 

November 1986 

PKG. PINS 

24 

24 

18 

24 

24 

20 

20 

24 

24 

28 

SIGNETICS 

N82HS187* .. 
N82HS187A* .. 

N82HS189 .. ' 
N82HS189A ... 

N82S185 
N82S185A 
N82S185C 

N82HS191 
N82S191 
N82S191A 
N82S191C 

N82S191CN3 
N82HS197' .. 
N82HS199' .. 

N82HS195 
N82HS195A 
N82HS1958 

N82HS321 
N82HS321A 
N82!iS321B 

N82HS641 
N82HS641A 
N82HS641B 

N82HS1281.,, 

MMI TI HARRIS* 

63RS881 

63RS881 

- - HM7885·5 
638841 24S81J, N HM7685A·5 
635841A 24S81·55J, N 

63S1681A 
28S168J, N HM78161·5 

6351681 HM76161A·5 
38$165-35N 

63S1681NS 

38R165-20 

6381641 HM76165-5 
63S1641A 

6353281 
63S3281A 

HM76641·5 
HM76641A-5 
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PROM Cross Reference Guide 

RAYTHEON AMO NATIONAL FAIRCHILD MOTOROLA INTEL 

AM27S35C 
AM27S35AC 

AM27S37C DM87SR181 
AM27S37AC 

29651C 93s1sc· MCM7885C 
29651AC AM27S185C DM87S185 

AM27S185A DM87S185A 

AM27S191SA 
29681C DM87S191 36368. 
29681AC AM27S191C DM87S191A MCM76161AC 

AM27S191AC 93Z511C 

AM27S291C DM87S291 
AM27S291M DM77S291 

AM27S47 
AM27S45 

AM27S41C DM87S195A 935130• 
AM27S41AC DM87S195B 

29671AC AM27S43C DM87S321 
AM27S43AC 

AM27S49C 93Z585C 
AM27S49AC 93Z585AC 

AM27S51 
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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, Full MIL 
Signetics or Full JAN slash sheet status, 
can be determined by contacting 
Signetics Military Division or referring to 
the Signetics Military Data Book. 

USED TO DEFINE OPERATING TEMPERATURE RANGE 

Prefix Device Temperature Range 

N o•c to +7s0 c 

s -ss•c to + 12s·c 

PART NUMBER - I USED TO DEFINE PART ITSELF 

l!"!l 828191 

l 1 
l!"!l 828191 

l l 
[§] 828191 

November 1986 

!El 

1---SUFFIX

T 

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 16, 18, 20, 22, 24, 28-Lead DIP Plastic l!"!l lllJ 
N3 24-Lead 300mil-wide DIP Plastic iL 1EJ PROCESSING INDICATOR 

COMMERCIAL 

B SUPR II B Operating High Temp. Burn-In 
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64-bit TTL Bipolar RAM 

82S25/3101A/74S189 64-bit RAM (16 x 4) ................... 175 

74F189A 64-bit RAM (16 x 4) ................... 179 
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Signetics 82525 
3101A 
745189 
64-Bit TTL Bipolar RAM 

Bipolar Memory Products 

DESCRIPTION 
This family or 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 82S25 and 745189 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 

ADDRESS 
DECOOING 

CHIP 
ENABLE 

BIT1 

Product Specification 

FEATURES 
• Output access time: 

-· N82S25: 50ns max 
- N3101A: 35ns max 
- N74S189: 35ns max 

• Power dissipation: 
6.25mW/bit, typ 

• Input loading: -100µA max 
• On-chip address decoding 
• One Chip Enable input 
• Output options: 

- N82S25: Open Collector 
- N3101A: Open Collector 
- N74S189: 3-State 

• Schottky clamped 
• TTL compatible 

APPLICATIONS 
• Scratch pad memory 
• Buffer memory 
• Push down stacks 
• Control store 

8112 81l3 BIT 4 

L o, f ,2 D2 L 03 t D4 
~-------,--------------j 

Vee= (16) 
GND = (8) 

DATA IN AND OUT 

-----·-------------------------··--·--------··----·-J 
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TOP VIEW 
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64-Bit TTL Bipolar RAM (16 X 4) 82525, 3101A, 745189 

ORr>ERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82S25 N • N3101A N • N74S189 N 

300mil-wide 

16-pin Plastic Small Outline 
N82S25 D • N3101A D • N74S189 D 

300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VoH High +5.5 Voe 

Temperature range 
TA Operating O to +75 •c 
Tsm Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o·c .. TA .. + 75°C, 4.75V .. Vee .. 5.25V. 

I LIMITS 
SYMBOL PARAMETER TEST CONDITIONS UNIT 

Min Typ Max 

Input voltage 1 

V1L Low Vcc=4.75V 0.8 v 
V1H High Vee= 5.25V 2.0 
Vic Clamp7 l1N=-12mA, Vcc=4.75V -1.5 

Output voltage 1 
·------

--]J; CE=Low 
Vol Low2·3 louT = 16mA, Vee= 4.75V 0.45 v 
VoH High (74S189) louT=-2mA 2.4 

-··--------
Input current5 

l1L Low V1N = 0.45V -100 µA 
l1H High V1N =5.5V 10 

Output current5 
-------

loLK Leakage CE= High, VouT = 5.5V, Vee= 4.75V 100 µA 
los Short circuit (74S189) CE= Low, VoUT = OV -100 mA 
loz Hi-Z (74S189) 2.4;;. VouT;;. 0.4V ±50 µA 

Supply current6 

Ice 82S25 Vee= 5.25V 105 
3101A Vee= 5.25V 105 mA 
74S189 Vee= 5.25V 110 

Capacitance 

Vee= 5.0V 
C1N Input V1N=2.0V 5 pF 
CouT Output VouT = 2.0V, CE= High 8 

---------
TRUTH TABLE 

82S25 3101A 74$189 

MODE CE WE D1N Data Out 

Read 0 1 x Stored Data Stored Data Stored Data 
Write "O" 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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64-Bit TIL Bipolar RAM (16 X 4) 82525, 3101A, 745189 

AC ELECTRICAL CHARACTERISTICS R1 = 270Q, R2 = 600Q, CL= 30pF, 0°C ~TA<:+ 75°C, 4.75V <Vee< 5.25V 

;:~~ ~=-=· ~~: l-·/~~~~~;~1 
tcE Chip enable L__J ___ j_~~_L ___ J _____ L_1!__J_:__~ 

==~:~.. l I ,, 1J:___I f "-T"~· 
two I_-I_2~_j_ ___ J ________ L_=: ____ G,~-I 
Write recovery lime 

NOTES: 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrk:aHv open 
2. Output sink current is supplied through a resistor to V CC· 
3. All sense outputs in Low state. 
4. To guarantee a Write into the slowest bit. 
5. Positive current is defined as into the terminal referenced. 
6. Ice is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the outputs open. 
7. Test each input one at a time. 
8. Measured at a delta of 0.5V from the logic level with A1 = 750.Q, R2 = 750.Q and CL = 5pF. 
9. Measured with minimum twp. 

10. Measured with minimum twsA· 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

November 11, 1986 

Vee 

1~·· 
(INCLUDES JIG AND SCOPE CAPACITANCE) 

Loading Conditions 
-----------------------·· 

177 

VOLTAGE WAVEFORM 

All INPUT PULSES 

+3.0V~---90% 

ov 10% 

- 1 -sns - -sns 

+3.0V~~O% 
90% ov---

- -- 5ns - -s::U4wJ lMeasur.,ments: All circuit de:ays are. measured at I 
the + 1 .SV level of inputs and output 

Input Pulses 
--·--·-·-··---~ ·---·- ... -------··--·-·----



S1gnetics Bipolar Memory Products 

64-Bit TTL Bipolar RAM ( 16 X 4) 

.TIMING DIAGRAMS 

Read Cycle 

~ 1.5\I 
"O" STORED OV 

-~-VOH 

i;;'J=:--~------voL 

Address Access Time 

82S25, 310 lA 
ff ~.~.5V ~+3.0V 

liN --1'.ce{~;~:~~ 
WF04l01$ 

i ·. --~~~.~~~~~~~ble _~mes ___ 1 C€ 

I c;-~ _/~~-:~ov 

1 ·-"-""i tcE I 

I 
iilE 

Chip Enable ii"' 

~-:::--+30V I 
-1 •cof:-~.Ll 

ADDRESS 

... 

'O" LEVEi l T 
osv 

WF04l211!l 

Chip Disable 

Product Specification 

82525, 3101A, 745189 

Write Cycle 

''1" 
1.5V 

"0" '----·--------
-twsc 

------+3.0V 

------ov 
·~H~A r. -----+3.0Y 

1.SV 

---' ov 
1wHo-

,...---+a.ov 
1.SV 

"-~----1--~--~~--1~~----''-+-~·~~ov 

"1 'LEVEL ~f,··- H1Z J 
---·------·--·· -- ------------- ------------- ----·~ 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 74F189A 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 3-State and are 
in the high-impedance state whenever 
the Chip Select (~) 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 

ADDRESS 
DECODING 

CHIP 

74F189A 
64-Bit TTL Bipolar RAM 
Objective Specification 

FEATURES 
• Address access time: 15ns max 
•Power dissipation: 4.3mW/blt typ 
• Schottky clamped TTL 
• One Chip Enable input 
• 110 

- Inputs: PNP Buttered 
- Outputs: 3-State 

APPLICATIONS 
• Scratch pad memory 
• Buffer memory 
• Push down stacks 
• Control store 

PIN CONFIGURATION 

D, .N Package 

TOP VIEW 

.ENABLE 1--+---'--t--+--'..__-t--+-'---f--f--' 

Vcc•(16) 
GND•(8) 

November 1986 

Wi 

READ/ 
WRITE 

BIT1 

t D1 

BIT2 BIT3 BJT4 

L D2 L D3 t D4 

DATA IN AND OUT 

179 



Slgnetlcs Bipolar Memory Products Objective Specification 

64-Bit TTL Bipolar RAM (16 X 4) 74F189A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N74F189A N 

300mil-wide 

16-pin Plastic Small Outline 
N74F189A D 

300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 Voe 

V1N Input voltage -0.5 to +7.0 Voe 

Output voltage 
VOH High -0.5 to +5.5 Voe 

Temperature range 
TA Operating o to +75 •c 

TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c,.;; TA,.;; +75°c, 4.75V,.;; Vee,.;; 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS UNIT 

Min Typ3 Max 

Input voltage2 

V1c7 Clamp Vee= 5.25V, 11 = -18mA -1.2 v 

Output voltage 

Vee= 4.75V, V1H = 2.0V, V1L = o.sv 
VoH High loH=-3.0mA 2.4 

v VoL2,3 Low loL =20mA 0.35 0.5 

Input current 

Vee= 5.25V 
l1H High V1N= 5.5V 40 

µA 
l1L Low V1N =0.5V 0.6 

Output current 

Vee= 5.25V 
loz Off-state V1H = 2.0V, 2.4V ~ VouT ~ 0.5V ±50 µA 
los Short circuit Vee= 5.25V -60 -150 mA 

Supply current6 

Ice Vee= 5.25V, WE, CE= GND 70 mA 

Capacitance 

Vee= 5.0V 
C1N Input V1N-2.ov 5 pF 
CouT Output VouT = 2.0V 8 

TRUTH TABLE 

MODE CE WE D1N DATA OUT 

Read 0 1 x Stored Data 
Write "O" 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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Slgnetlcs Bipolar Memory Products Objective Specification 

64-Bit TTL Bipolar RAM ( 16 X 4) 74F189A 

AC ELECTRICAL CHARACTERISTICS RL =soon, CL= 30pF, o•c "'TA"'+ 75°C, 4.75V <Vee< 5.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ Max 

Access time 

tM Address 15 ns tee Chip enable 13 

Disable tlme8 

!co Output Chip 9 ns 
enable 

Response tlme8 

two Output Write 9 ns enable 

Write recovery time 

lwR Output Write 13 ns enable 

Setup and hold time 

twSA9 Setup time Write Address 3 
twHA Hold time enable 2 

twso Setup time Write Data In 13 ns 
tWHo Hold time enable 2 

twsc Setup time Write ~ 3 
twHc Hold time enable 2 

Pulse wtdth4 

twp10 Write enable 10 ns 

NOTES: 
1. All voltage measurements are referenced to the ground terminal. Terminals not specttically referenced are left electrically open. 
2. Output sink current is supplied through a resistor to Vc,c. 
3. All sense outputs in Low state. 
4. To guarantee a Write intc the slowest bit 
5. Positive current is defined as into the terminal referenced. 
6. Ice is measured with the Write enable and memory enable Inputs grounded, all other inputs at 0.45V, and the output open. 
7. Test each input one at a time. 
8. Measured at a delta of 0.5V from the logic level wtth R1 = 750!1, R2 = 750!1 and CL= 5pF. 
9. Measured with minimum twp. 

10. Measured with minimum tWSA. 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

November 1986 

Yee 

o; 

112 

iii RRL 
ii4 

(INCLUDES JIG AND SCOPE CAPACITANCE) 

Loading Conditions 

181 

VOLTAGE WAVEFORM 

ALL INPUT PULSES 

+3.0V~---IO% 

OV 1 

- 2.Sne .. - 2.lna 

+3.0V~O 
ov--- '°"" 

- -2.IH - -2.&ne 

MEASUREMENTS: 
All circuit data.ya are measured at the + 1.SV level 
of inputs and output. 

Input Pulses 



Slgnetlcs Bipolar Memory Products 

64-Bit TTL Bipolar RAM ( 16 X 4) 

TIMING DIAGRAMS 

Read Cycle 

~-"'-'--------~+a 
~-.,,__,"'l'...----~ .. "'o·"'s"'To"'R"'E"'D-ov 
•N---+-....... 19---.,1•"•8T•O•R•ED-...~YOH 
.;.::._-+'T""""l'""""'--'-.;;;.;.;""".,_~voL 

........ 

Chip Enable 

------+3.0V 
D,; "1" LEVEL - - ttl·Z 

---~.~~.~.L~EY~E~L--.Jt.c::;:=!= 
O.SY ........ 

Chip Dleable 

November 1986 

Write Cycle 

All AC parameters are measured at 1.5V unless otherwise specified • 
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Objective Specification 

74F189A 



256-bit TTL Bipolar RAM 

82816 

82LS16 

748301 

74LS301 

256-bit RAM (256 x 1) ..................... 185 

256-bit RAM (256 x 1) ..................... 189 

256-bit RAM (256 x 1) ..................... 193 

256-bit RAM (256 x 1) ..................... 197 
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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 Write cycle. 

The 82816 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 82816 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 

Ao 

"' "" Ao 

Ao 
Ao 
Ao 

"• 

November 11, 1986 

82516 
256-Bit TTL Bipolar RAM 
Product Specification 

FEATURES 
• Address access time: 50ns max 
• Write cycle time: sons max 
•Power dissipation: 1.5mW/blt typ 
•Input loading: -tOOµA max 
• Output follows complement of 

data Input during Write 
• Three Chip Enable Inputs 
• On-chip address decoding 
• Output: 3-State 
• Schottky clamped 
• TTL compatible 

APPLICATIONS 
• Buffer memory 
• Writable control store 
• Memory mapping 
• Push down stack 
• Scratch pad 

!!!, 

~ 

er. 
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PIN CONFIGURATION 

D, N Packages 

TOP VIEW 



Slgnetlcs Bipolar Memory Products Product Specification 

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

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82S16 N 

300mil-wide 

16-pin Plastic Small Outline 
N82S16 D 

300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vour High (open collector) +5.5 Voe 

Temperature Range 
TA Operating o to +75 •c 
TsrG Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS o•c.;;TA.;;+75•c. 4.75V<Vcc<5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS UNIT 

Min Typ' Max 

Input voltage2 

V1H High Vee•Max 2.0 
V1L Low Vee-Min 0.8 v 
Vic Clamp3 Vee-Min, l1N•-12mA -1.0 -1.5 

Output voltage2 

Vcc•Min 
VoH High loH•-3.2mA 2.6 v 
VoL Low5 ioL • 16mA 0.35 0.45 

Input current3 

Vee•Max 
l1H High V1N •5.5V 1 25 µA 
l1i. Low V1N •0.45V -10 -100 

Output current 

loz Hi-Z state6 Vour•5.5V 1 40 µA 
Vour•0.45V -1 -40 

las Short circult7 Vee• Max, Vo• OV -15 -70 mA 

Supply current8 

Ice Vee• 5.25V 80 115 mA 

capacitance 

Vcc•5.0V 
C1N Input V1N•2.0V 5 pF 
Cour Output Vour • 2.0V 8 

TRUTH TABLE 

MODE ce· WE D1N DOUT 

Read 0 1 x Stored l5iiii 
Write "O" 0 0 0 1 
Write "1" 0 0 1 0 
Disabled 1 x x Hi-Z 

*"O" • All ~ inputs Low; "1" • One or more ~ inputs High. X • Don't care. 
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Slgnetics Bipolar Memory Products Product Specification 

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

AC ELECTRICAL CHARACTERISTICS R1 = 270!"!, R2 =soon, CL= 30pF, 0°C <TA<+ 75°C, 4.75V <Vee< 5.25V 

LIMffS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ' Max 

Access time 

IM Address Output ... J. __ c:;:;_d!~~~~e __ _L ____ J_;~ __ _L ~g l_ ns -~ lcE Chip enable Output 

Dlsable time 10 
----

tco Output Chip enable 30 40 
two Valid time Output Write enable 30 40 ns 

Setup and hold time 

twsA11 Setup time Write enable Address 
15 5 

twHA Hold time 5 0 

twso Setup time 
Write enable Data in 

40 30 
ns 

twHD Hold time 5 0 

twsc Setup time 
Write enable CE 

10 0 
twHC Hold time 5 0 

Pulae wldth9 

twp12 Write enable 30 15 ns 

NOTES: 
1. All typical values are at Vee= 5V, TA= +25°C. 
2. All voltage values are with respect to network ground terminal. 
3. Test each input one at a time. ttF, 
4. Measured with a logic Low storm:f"and V1L applied to CE1, CE2 and CE3• 

5. Measured with a logic High stored. Output sink current is supplied through a resistor to V cc. 
6. Measured with V1H applied to rr,'. CE2 and CE3. 
7. Duration of the short-circuit should , not exceed 1 second. 
8. Ice is measured with the Write enable and memory enable inputs grounded, all other ~nputs at 0.45V, and the output open. 
9. Minimum required to guarantee _a yYrite into the slowest bit. 

10. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2- 750!1 and c, = 5pF. 
11. Measured with minimum twp. 
12. Measured with minimum twSA· 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

PULSE 
GENERAl"OR 

November 11, 1986 

Vee 

Vee 

Loading Condition 

CL 
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

187 

VOLTAGE WAVEFORM 

ALL INPUT PULSES 

+3.0V~-----.. 90% 

ov 10% 
- -sns - -sns 

+3.0V~O% 
- 9'J% ov----

- -sns - -sns 

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

Input Pulses 



Signetics Bipolar Memory Products 

256-Bit TIL Bipolar RAM (256 X 1) 

TIMING DIAGRAMS 

I 

NOTES: 

----.--------------- +3.0V 
ADDRESS 1.SV 

---~1--------------~ov "'O"'STORED 
----+--~,,-----'--'-----~VoH 

Do Jl(1.sv "'1"STORED 
-"'---~f--''A-;:.i-'l'--~·--:...;;.;..;;.;.;;;.;;.... __ ~voL 

Chip Enable 

ADDRESS 

Address Access Time 

,-----+3.0V 
o.sv 

-•c•W 
"'1"' LEVEL - --Hl·Z 

"'O" LEVEL 
0.5Y 

Chip Disable 
Read Cycle 

---------- '\.l..-----'=~-,,"."::-1--,." 
D1N 

'l'-----ov 
+3.0V 

~--+----r---JT--~ov 

1..---'--"='-+ 3.0V 

1---~-------ov =---------------------: t= 'wo D1N •"'O" VoH 
Do __}l_1:_5V D1N="1" 
~----------' ---------------- VoL 

All inputs tr .. t1"" 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 

Write Cycle 
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Product Specification 

82516 

MEMORY TIMING DEFINITIONS 
tcE Delay between beginning of Chip 

Enable Low {with Address valid) 
and when Data Output becomes 
valid. 

tco Delay between when Chip Enable 
becomes High and Data Output is 
in off-state. 

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. 

lwHD 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 
Write Enable pulse. 

twso Required delay between beginning 
of valid Data Input and end of Write 
Enable pulse. 

two Delay between beginning of Write 
Enable pulse and when Data Out
put reflects complement of Data 
Input. 

twHc Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

twHA Required delay between end of 
Write Enable pulse and end of valid 
Address. 



Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82LS16 is a Read/Write memofy 
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 is 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 

82LS16 
256-Bit TTL Bipolar RAM 
Product Specification 

FEATURES 
• Address access time: 40ns max 

• Write cycle time: 45ns max 

• Power dissipation: 
0.98mW/blt typ 

• Input loading: -100µA max 

• Output follows complement of 
data input during Write 

• On-chip address decoding 

• Three Chip Enable inputs 

• Output: 3-State 

• Schottky clamped 

• TTL compatible 

APPLICATIONS 
• Buffer memory 

• Writable control store 

• Memory mapping 

• Push down stack 

• Scratch pad 

l 

PIN CONFIGURATION 

D, N Packages 

--~ 
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Signetics Bipolar Memory Products Product Specification 

256-Bit TTL Bipolar RAM (256 X 1) 82LS16 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82LS16 N 

300mil-wide 

16-pin Plastic Small Outline 
N82LS16 D 

300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VouT High (open collector) +5.5 Voe 

Temperature Range 
TA Operating O to +75 'C 
Tsrn Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS O'C <TA< +75°C, 4.75V <Vee <5.25V 

SYMBOL PARAMETER TEST CONDITIONS UNIT 
Typ1 Max 

Input voltage2 
;,·, 

V1H High Vee= 5.25V 2.0 
V1L Low Vcc=4.75V 0.8 v 
Vic Clamp3 Vee=4.75V, l1N=-12mA -1.0 -1.5 

Output voltage2 

Vee= 4.75V 
VoH High loH =-3.2mA 2.6 v 
Val Low5 laL = 16mA 0.35 0.45 

Input current3 

Vee= 5.25V 
l1H High V1N = 5.SV 1 25 µA 

l1L Low V1N = 0.45V -10 -100 

Output current 

loz Hi-Z state6 VouT= 5.5V 1 40 µA 
VouT= 0.45V -1 -40 

los Short circuit7 Vee= 5.25V, Vo= ov -15 -70 mA 

Supply current8 

Ice Vee= 5.25V 50 70 mA 

Capacitance 

Vee= s.ov 
C1N Input V1N = 2.0V 5 pF 

CauT Output VouT= 2.0V 8 

TRUTH TABLE 
,--

MODE ce· WE D1N DouT 

Read 0 1 x Stored Data 
Write "O" 0 0 0 1 
Write "1" 0 0 1 0 
Disabled 1 x x Hi-Z 

"'O" =All CE inputs low; "1" =One or more CE inputs High. X =Don't care. 
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Slgnetlcs Bipolar Memory Products Product Specification 

256-Blt m Bipolar RAM (256 X 1) 82LS16 

AC ELECTRICAL CHARACTERISTICS R1 -2700, R2-eoon, Ci.•30pF, 0°C<TA<+75°C, 4.75V<Vcc<5.25V 

SYMBOL PARAMETER TO FROM 

~time 

tM Address Output Address 
tee Chip enable Output Chip enable 

DINllle tlme10 

tco Output Chip enable 
two Valid time Output Write enable 

Setup 111111 hold time 
lwst.11 Setup time 

Write enable Address 
lwHA Hold time 

lwso Setup time 
Write enable Data In 

lwHD Hold time 

lwsc Setup time 
Write enable CE 

lwHC Hold time 

PulM wldth1 

tWP12 Write enable 

NOTES: 
1. All lypiCal valuaS are at Vex;• 5V, TA • + 25"C. 
2. Al va11age values are wllh rupact to - ground -nal. 
3. T811 each Input one at a time. 
4. MeUUl8d wilh a logic Low stored and V1L applied to CE,, !:Ea and ~ 
5. MeUUl8d wllh a logiC High stored. OUlput link current 11 auppliad through a l'88latOr to Vex;. 
8. MeUUl8d wllh V1H applied to CE., CEa and l::q. 
7 • .,..,_, of the lholt-clrcult should not 8XC88d 1 18C011d. 

LIMITS 

Min Typ1 Mu 1 UNIT 

30 40 ns 15 25 

15 25 ns 
30 40 

0 -5 
0 -5 

25 15 ns 
0 -5 
0 -5 
0 -5 

25 15 ns 

8. Ice la lll8lllUl8d wllh the Wrila enable and memory enable lnputa grounded, all other Inputs at 0.45V, and the output open. 
9. Minimum requAd to guarantee a Wrila Into the alowest bit 

10. MeUUl8d at a delta of 0.5V from Logic L8Y81 wllh R1 • 750'2, R2 • 750'2 and Ct,• 5pF. 
11. MeUUl8d """ minimum lyip. 
12. MeUUl8d """ minimum twst.. 

TEST LOAD CIRCUIT 

PULSE 
GINEllATOR 

Novembar 11, 1988 

Vee 

Loading Condition 

R1 

~ACITANCI INCLUDING 
SCOPE AND JIG) 

191 

VOLTAGE WAVEFORM 

ALL INPUT PULRS 

+a.ov~---911% 

"" 10% 

- -.... - -!Ina 

+UV~O'!lo 
1111--- 911% 

- -Sn• - --
............... 
All - delap .. __. at the+ 1.5 - ol 
Inputs and output. 

Input Pui-



Signetics Bipolar Memory Products 

256-Bit TTL Bipolar RAM (256 X 1) 

TIMING DIAGRAMS 

NOTES: 

----...,---------------+3.0V 
1.5V 

----'J'-----------------ov 
----f----,.,,------'"O~"~S~TO~A~E~D__, _____ VOH 

D(i 1.5V "1" STORED 
....;..---1--,-AA-''l'------------VoL 

Chip Enable 

Address Access Time 

Do "1" LEVEL 

"0" LEVEL 
o.sv 

Chip Disable 
Read Cycle 

' I'-.,--- OV 
+3.0V 

''-_ __,,__ __ __,,__ _ _,,r-----ov 

Ir--'--"="-+ 3.0V 

All inputs tr -tt • 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 

Write Cycle 
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Product Spec~ication 

82LS16 

MEMORY TIMING DEFINITIONS 
lcE 

tco 

twsc 

twHD 

twp 
twsA 

twso 

two 

twHc 

twHA 

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 reflects complement of Data 
Input. 
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. 



Signetics 745301 
256 .. Bit TTL Bipolar RAM 

Bipolar Memory Products 

DESCRIPTION 
The 745301 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 D1N 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. 

Product Specification 

FEATURES 
• Address access time: 50ns max 
• Write cycle time: 55ns max 
• Power dissipation: 1.5mW/blt typ 
• Input loading: - tOOµA max 
• Output blanking during Write 
• On-chip address decoding 
• Schottky clamped 
• TTL compatible 
• Three Chip Enable Inputs 
• Output: Open Collector 

APPLICATIONS 
• Buffer memory 
• Writable control store 
• Memory mapping 
• Push down stack 

Ordering information can be found on • Scratch pad 
the following page. 

BLOCK DIAGRAM 

Ao 
A, 

At 

As 
CE1 
CE2 
CEa 

"4 

"' Aa 
A, 
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PIN CONFIGURATION 

D, N Packages 

TOP VIEW 



Signetlcs Bipolar Memory Products 

256-Bit TTL Bipolar RAM (256 X 1) 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N74$301 N 

300mil-wide 

16-pin Plastic Small Outline 
N74S301 D 

300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VouT High (open collector) +5.5 Voe 

Temperature Range 
TA Operating Oto +75 ·c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o·c "TA ... + 75°C, 4.75V "Vee" 5.25V 

SYMBOL PARAMETER 

Input voltage 

V1L Low 
V1H High 
Vic Clamp3 

Output voltage 

Val Low5 

Input current 

l1L Low 
l1H High 

Output current 

l0t.K Leakage 

Supply current' 

lcc 

Capacitance 

C1N Input 
CoUT Output 

TRUTH TABLE 

MODE a' WI 
Read 0 1 
Write "O" 0 0 
Write "1" 0 0 
Disabled 1 x 

*"O" •All~ inputs Low: "1" •One or more~ Inputs High. 
X • Don't care. 

November 1986 

TEST CONDITIONS 

Vcc-4.75V 
Va:,-5.25V 

Vcc-4.75V, l1N•-12mA 

Va:,-4.75V 
loL-16mA 

Vcc•5.25V 
V1L-0.45V 
V1H•2.7V 

V1H • 2V, Vo• 5.5V 

Vcc•5.25V, TA•+125°C 

Vcc•5.0V 
V1N-2.0V 

VQUT-2.0V 

D1N DOUT 

x Stored Diii 
0 1 
1 1 
x 1 
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Product Specification 

745301 

LIMIT$ 
UNIT 

Min Typ1 Mu 

0.8 v 
2.0 

-1.0 -1.2 

0.35 0.45 v 

-100 µA 
25 

40 µA 

80 130 mA 

5 pF 
8 



Signetics Bipolar Memory Products Product Specification 

256-Bit TTL Bipolar RAM (256 X 1) 745301 

AC ELECTRICAL CHARACTERISTICS R1 = 21on, R2 = 6oon, CL= 30pF, o•c <TA<+ 75°C, 4.75V <Vee< s.2sv 

LIMITS 
SYMBOL PARAMETER TO FROM 

Typ1 
UNIT 

Min Max 

Access time 

tAA Address Output Address 40 50 
ns 

teE Chip enable Output Chip enable 30 40 
- .,. 

Disable time 10 

teo Output Chip enable 30 40 
ns 

two Valid time Output Write enable 30 40 

Setup and hold time 

twsA11 Setup time Write 
Address 

20 5 
twHA Hold time enable 5 0 

twso Setup time Write 
Data in 

40 30 ns 
twHo Hold time enable 5 0 

twse Setup time Write 
CE 

10 0 
twHC Hold time enable 5 0 

Pulse wldth9 

twp12 Write enable 30 15 ns 

NOTES: 
1. All typical values are at Vee.=< 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 V1L applied to CE1, CE2 and CE3. 
5. Measured with a logic High stored. Output sink current is supplied through a resistor to V CC· 
6. Measured with V1H applied to CE1, CE2 and CE3. 

7. Duration of the short-circuit should not exceed 1 second. 
8. Ice is measured with the Write ~nable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
9. Minimum required to guarantee a Write into the slowest bit. 

10. Measured at a delta of 0.5V fr6m Logic Level with R1 = 750!"!, R2 = 750!"! and Cc= 5pF. 
11. Measured with minimum twp. 
12. Measured with minimum twsA· 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

1K 
+s.ov~ 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

November 1986 

•cc 

OUT 

D1N 

•cc 

-JR1 Do 

CL 
;i- (CAPACITANCE INCLUDING 

R 1 SCOPE AND JIG) 

Loading Condition 

195 

VOLTAGE WAVEFORM 

All INPUT PULSES 

+3.0V-~--90% 

ov 10% 

- -sns -- -sns 

+3.0V~O% 
90% ov---

- -sns - -sns 

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

Input Pulses 



Signetics Bipolar Memo1Y Products 

256-Bit TTL Bipolar RAM (256 X 1) 

TIMING DIAGRAMS 

NOTES: 

----...,--------------- +3.0V 
ADDRESS 1.SV 
----'l'--------------~ov 

"O"STORED ----1--..... ,,-----------~VoH 
Do * 1.SV "1" STORED 
-'----~f--llAA-~-1. Vol 

Chip Enable 

Address Access Time 

~----+3.0V 

o.sv 
1col-- I 

_'D._o_·_·•.,,"_Le,,,v_e_L __ J,EE'f--Ht·Z 
"O"LEVEL IT 

o.sv 

Chip Disable 
Read Cycle 

AU inputs t, =tr= 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 

Write Cycle 
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Product Specification 

745301 

MEMORY TIMING DEFINITIONS 
tcE Delay between beginning of Chip 

Enable Low (with Address valid) 
and when Data Output becomes 
valid. 

tcD Delay between when Chip Enable 
becomes High and Data Output is 
in off-state. 

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. 

lwHD 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 
Write Enable pulse. 

twso Required delay between beginning 
of valid Data Input and end of Write 
Enable pulse. 

twD Delay between beginning of Write 
Enable pulse and when Data Out-
put reflects complement of Data 
Input. 

twHc Required delay between end of 
Write Enable pulse and end of Chip 
Enable. 

twHA Required delay between end of 
Write Enable pulse and end of valid 
Address. 



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 D1N 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 

Ao 
A1 

A2 

Aa 

A5 

Ao 
A1 

November 11, 1986 

74LS301 
256-Bit TTL Bipolar RAM 
Product Specification 

FEATURES 
• Address access time: 40ns max 

• Write cycle time: 45ns max 
• Power dissipation: 0.98mW/bit 

typ 
• Input loading: -100µA max 
• Output blanking during Write 
• On-chip address decoding 
• Schottky clamped 
• TTL compatible 
• Three Chip Enable inputs 
• Open Collector output 

APPLICATIONS 
• Buffer memory 
• Writable control store 
• Memory mapping 
• Push down stack 
• Scratch pad 

i:E, 

CE2 

CEa 
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Slgnetlcs Bipolar Memoiy Products 

256-Bit TTL Bipolar RAM (256 X 1) 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N74LS301 N 

300mil-wide 

16-pin Plastic Small Outline 
N74LS301 D 

300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Your High (open collector) +5.5 Voe 

Temperature Range 
TA Operating O to +75 ·c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o·c <TA< +75°c, 4.75V <Vee< 5.25V 

SYMBOL PARAMETER TEST CONDITIONS 

Input voltage2 

V1L Low Vee= 4.75V 
V1H High Vee= 5.25V 
V1c Clamp3 Vee= 4.75V, l1N = -12mA 

Output voltage 

Vee= 4.75V 
Vol Low5 IOL = 16mA 

Input current2 

Vee= 5.25V 
l1L Low V1L = 0.45V 
11~ High V1H = 2.7V 

Output current 

loLK Leakage5 V1H = 2V, Vo= 5.5V 

Supply current8 

Ice Vee= 5.25V 

Capacitance 

Vee= 5.0V 
C1N Input V1N = 2.0V 
Gour Output VouT= 2.0V 

TRUTH TABLE 
-

MODE CE• WE D1N Dour 

Read 0 1 x Stored Data 
Write "O" 0 0 0 1 
Write "1" 0 0 1 1 
Disabled 1 x x 1 

•"o" =All CE inputs Low: "1" =One or more CE inputs High. 
X = Don't care. 
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Product Specification 

74LS301 

··LIMITS 
UNIT 

Min Typ Max 

0.8 v 
2.0 

-1.2 

0.45 v 

-100 µA 
25 

40 µA 

50 70 mA 

5 pF 
8 



Slgnetlcs Bipolar Memory Products Product Specification 

256-Bit TTL Bipolar RAM (256 X 1) 74LS301 

.\C ELECTRICAL CHARACTERISTICS R1 - 270Sl, R2 - soon. CL - 30pF, o·c <TA<+ 75°C, 4.75V <Vee<: 5.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ1 Max 

Acee• time 

IM Address Output Address 30 40 ns 
tee Chip enable Output Chip enable 15 25 

Dtuble time 10 

tco Output Chip enable 15 25 
two Valid time Output Write enable 30 40 

ns 

Setup and hold time 

twSA11 Setup time 
Write enable Address 0 -5 

tWHA Hold time 0 -5 

twso Setup time 
Write enable Data in 

25 15 
IWHo Hold time 0 -5 

ns 

twsc Setup time 
Write enable ~ 

0 -5 
tWHC Hold time 0 -5 

PulH wldth9 

twp12 Write enable 25 15 ns 

NOTES; 

1. All typical values are at Vcc-, • 5V, TA• +25°C. 
2. All voltage values are with reepect to network ground terminal. 
3. Test each Input one at a time. 
4. Maasured With a logic low stored and V1L applied to CE,, CE• and CEo. 
5. Measured with a logic high stored. Output sink current Is supplied through a resistor to Vee-,. 
6. Measured with V1H applied to CE,, CE2 and CEs. 
7. Duration of the short-circutt should not excaed 1 second. 
8. loo Is measured with the Write anable and memory enable inputs grounded, all other Inputs at 0.45V, 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 R1 • 750!l, R2 • 7500 and ~ • 5pF. 
11. Measured with minimum twP. 
12. Measured with minimum lwSA· 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

1K 
+5.0Y~ 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

November 11, 1986 

Vee 

DUT 

Loading Condition 

R1 

~'APACITANCE INCLUDING 
SCOPE AND JIG) 

199 

VOLTAGE WAVEFORM 

ALL INPUT PULSES 

+3.0Y-~--90% 

OY 10% 
- -sns - -sns 

+3.0Y~O% 
ov--- 90% 

- -Sn• - -11n1 -
MEASUREMENTS: 
All circuit delays are measured at the+ 1.5 level of 
Inputs and ootput. 

Input Pulses 



Signetics Bipolar Memory Products 

256-Bit lTL Bipolar RAM (256 X 1) 

TIMING DIAGRAMS 

NOTES' 

----...---------------+3.0V 
ADDRESS 1.5V 
----'1'---------------ov 

"O"STORED 
----+---~··,-----'---------~voH 
Do .II\. 1.SV "1" STORED 
-----tf--''AA-~~11~-----------voL 

Chip Enable 

Address Access Time 

Do "1" LEVEL 
"O" LEVEL 

o.sv 

Chip Disable 
Read Cycle 

-'1'----ov 
+3.0V 

~--1-----1---J+--~ov 

I~--'---"=-+ 3.0V 

AH inputs t,. ... t1 ... 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 

Write Cycle 
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Product Specification 

74LS301 

MEMORY TIMING DEFINITIONS 
tcE 

tco 

twsc 

twHD 

twp 
twsA 

twso 

two 

twHC 

twHA 

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 reflects complement of Data 
Input. 
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. 



Byte-Organized RAM 

82S09/82S09A 

82519 

576-bit TTL Bipolar RAM (64 x 9) ............ 203 

576-bit TTL Bipolar RAM (64 x 9) ............ 207 

82S212/82S212A 2304-bit TTL Bipolar RAM (256 x 9) .......... 211 

8X350 2048-bit TTL Bipolar RAM (256 x 8) .......... 215 





Signe tics 82509 
82509A 
576-Bit TTL Bipolar RAM 

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 82S09/09A features Open Collector 
outputs, Chip Enable input, and a very 
low current PNP input structure to en
hance memory expansion. 

Product Specification 

FEATURES 
• Address access time: 

- N82S09: 45ns max 
- N82S09A: 35ns max 

• Write cycle time: 
- N82S09/09A: 45ns max 

• Power dissipation: 1.3mW/bit typ 
• Input loading: -100µA max 

• On-chip address decoding 
• Schottky clamped 
• Fully TTL compatible 
• Output is non-blanked during 

Write 

• One Chip Enable input 
Ordering information can be found on • Outputs: Open Collector 
the following page. 

The 82509 and 82S09A devices are APPLICATIONS 
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 

• Buffer memory 
• Control register 

• FIFO memory 
• Push down stack 

• Scratch pad 

-oo 
01 
02 
03 
04 
05 
05 

-01 
,_ ___ ,.--Os 

A4<>------·---------r-'"""'."::'.::::'.'::--..,-1l\J 
As<>-------------
100-------.r·---, 
'• <>--------. 
•2 <>----·-----i 
130-------_. .. 
'•<>-------'"I 

··~---,, o------_. .. 
170---------<~ 

•ao-------"'L--..J 
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1 
CE 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

TOP VIEW 



Signetics Bipolar Memory Products Product Specification 

576-Bit TTL Bipolar RAM (64 X 9) 82509, 82S09A 

ORDERING INFORMATION 
,- --

DESCRIPTION ORDER CODE 

28-pin Plastic DIP 
N82S09 N • N82S09A N 

600mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82S09 A • N82S09A A 

450mil-square 
'-----

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe --
V1N Input voltage +5.5 Voe 

Output voltage 
VoH High +5.5 Voe 

Temperature Range 
"(A Operating O to +75 ·c 
Ts ya Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS o•c <TA<+ 75°C, 4.75V <Vee< 5.25V 
r·-·· --·-··--~---· 

LIMITS 
i 

i 
SYMBOL TEST CONDITIONS UNIT 

Min Typ Max 
PARAMETER 

[ _~•_11•:~-~".ltage_1 ~---------~--------------- -,------,----~------1 
1 Vtt 
I V1H 
J _Vic 

Low 
High 
Clamp2 

Vee= 4.75V 
Vee= 5.25V 

Vee= 4.75V Min, liN = -12mA 

0.8 
2.0 v 

-1.5 

r-·-Ci;;i;.;-i·;;t;ge 1 

~v~~----------Tlow3------~------------------~--~--~~--~---i 
L ___ lnp~~-c_u_r_re_n_t ___________________________ ~---· 

-----
Vee =4.75V, 0.5 v 
loL =8.0mA 

__ ::~ -~-~-~:_h ______ ~------------------~--~---'----'----~ V1N = 0.45V -100 
µ.A 

V1N = 5.5V 25 

Output current 
---,---------,--------------

1 o L K Leakage4 Vee= 5.25V, VouT = 5.5V 40 µ.A 
----

Supply current5 

Vee= 5.25V 190 mA 
----------r-

lcc I --'---------'--------
I 

Vee= 5.0V 

I I ~T-V1N = 2.0V pF 
VouT = 2.0V 

-

~-- Capacitance_~----------

! C1N I Input 
L_<::ouT Output 

Rel er to notes. on next page. 

TRUTH TABLE 
---· --

MODE CE WE IN ON --
Read 0 1 x Stored Data 
Write "O" 0 0 0 1 
Write "1" 0 0 1 0 
Disabled 1 x x 1 

'----------- '----
X = Don't care 

November 11, 1986 204 



Signe tics Bipolar Memory ProdLicts Produc+ Specifico1 ion 

576-Bit TTL Bipolar RAM (64 X 9) 82509, 82S09A 
___________ ., _____ _ 

AC ELECTRICAL CHARACTERISTICS R1 = 600'2, R2 = 900'2, CL= 30pF, 0°c <TA<+ 75"C, 4.75V <Vee< 5.2sv 

SYMBOL PARAME-::----r TO r-FROM F;~~09 . ~~--~r::~~-
f------'-----------------J-.. _______ l____ Mm _J__!YP Max Min ~p j M;] ___ _ 

Access time 

lAA IA~----i------i-- r 1 I 45 T--r-rss--r--n:-
lcE I Chip enable _____ j__ ___ j__l__ .L 3'_L L.''_,_ 1 
Disable time8 

tco ---~--o;;\p~t--IChrp ;nable --J--f30!I_J_25f_ 
twA Valid tim_:i_ ______ ---·J___ Out~~t- _ Write enable -~- _ ~-~5_-
Setup and hold time 

twsA
9 

/ sel.;t;;;;e T-w,;;-.;----Addr~~s----i-~--~B51 ·-iE-----:: -~:,"~;. ---- -T~::· --~- ··j-355 -- - 350 --- --- I 

;;~~---j- ~~;~:::~e =~----- ..... [ ~;J)'" ; _ _. ; ___ L _ "' I 
Pulse width6 ----i 

------ ------·---·---------------------· ·----·-------·------·------- ---- - -- ·- ---··----------·-·---1 

l-~~~--=:I""'.r11~_:i~~--------I_. _____ [ ___ .. _._[_~~~-=:I__I 3s_J ___ I: __ J~sJ 
NOTES: 

i. All voltage values are with respect to network ground. 
2. Test each input one at a time. 
:3. Measured with the iogic low stored. Output sink current is applied through a resistor to Vee. 
4. Measured with. V1H applied to CE. 
5. lee is measured with the Write enable and chip enable input grounded, all other inputs at 0.45V, and the outputs open 
6. Minimum required to guarantee a Write into the slowest bit. 
7. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 4·)0 linear feet per minute and a 2-rninute vvarm·up. 
B. Measured at a delta of 0.5V from Logic Level with R1 = 750rl. R2 = 750il and CL= 5pF. 
9. Measured whh minimum twp. 

10. Measured with rninimum tws.A.· 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

I+' ov"-:~~i':P~T .::~s -=----· ----1 
W- I 

-I -sns I 

l.
+···3·-:·:=A... ..'1[:. i Wf'0~26CS! 

~nput Pul~~~ .. ·------·_] 

rec 
PULSE :r---·· GENERATOR 1 --

51 • 
+ 5.0V 1 K .-,l-!--.,1-...J...-..1, 

0--~\.-"='~. £i A1A2 ... Vee 

J__ L J 
.----. ~·1 

PULSE ·-0 OUT ON -f i I GENERATOR 'o- -- WE 

J ·--· iN R, Tt~~PACITANCE iNClUOING I 
I :;;;--,_ .. ~ ·1. SCOPE AND JIG) 

' ~=~\.--- " '"' ; l All rns<slms values am ty~al and <n ohms - I 
Loading Cond1t1on 

---------------------- ·------ ------- ·-
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Signetics Bipola1 Memory Products 

576-Bit TTL Bipolar RAM (64 X 9) 

TIMING DIAGRAMS 
--------------------

ADDRESS 1.5V 

~~~~J ~-----------~------ov 
"O"STOREO 

-~~--~+----...r------....;;..;;;;.;.;;;;,;. _____ ~vcc 
1.5V 

Read Cycle 

C;;;H;;IP;:;;;EN;;;A;:;;B:;:;LE;-"'tsv tsv :~·ov 

•ce-;j_ --·---------------·~~=!---,---Vee 
\•• , .. 
"'------------"----VOL 

Address Access Time 
Chip Enable/Disable Times 

-------------------------~ 

,---~:=~---·-=~----·------- .------+3.0V 

----1wso--- 1WHA--
,------------,.,------ +3.0V 

1.SV -----ov 
,----- + 3.0V 

1.5V 1.5V 

'-----r--·--~--t----1+-----ov 
--- twsA ---- twp-- 1wHc-

--------- +3.0V 
1.SV 1.5V 

Write Cycle 
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Product Specification 

82509, 82S09A 

MEMORY TIMING DEFINITIONS 

twsc 

twHD 

twp 
twsA 

twso 

two 

twHC 

twHA 

Delay between beginning of Chip 
Enable Low (with Address valid) 
and when Data Output becomes 
valid. 
Delay between beginning of valid 
Address (with Chip Enabl.e Low) 
and 1Nhen Data Output• becomes 
valid. · 
Requireid delay between beginning 
of valid ·Chip Enable and beginning 
of Wrfte Enable pulse. 
Requited delay between end of 
Write Enable pulse and end of valid 
inpuHlata. 
Width •.of. Write Enable pulse. 
Requirjid 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.Ena.ble pulse and end of Chip 
Enabl~. 
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.) 
Delay between beginning of Write 
Enable pulse and when .Data Out
put reflects complement of Data 
Input. 



Signetics 82519 
576-Bit TTL Bipolar RAM 

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 82S19 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 

Product Specification 

FEATURES 
• Address access time: 35ns max 
• Write cycle time: 45ns max 
• Power dissipation: 1.3mW/blt typ 
• Input loading: -100µA max 
• On-chip address decoding 
• Schottky clamped 
• Fully TTL compatible 
• One Chip Enable Input 
• Output Is blanked during Write 
• Outputs: Open Collector 

APPLICATIONS 
• Butter memory 
• Control register 
• FIFO memory 
• Push down stsck 
• Scratch pad 

,----,L..-Oo 
01 
02 
03 
o, 
05 

°' 07 
L__ _ __Jr--Oa 

~o-~~~~~~~~~-r----:::::::::::----,.....1.'\J 

A50-------======---L,....-~;:.;.;.;__....,..,s
~o------..r---, 
•10-------.. 
~o-------... 
~o---------i 
~o-------.. 150-------... 
~o-------+t 

~o-------+t 
~o--------<"l._ _ __J 
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PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

"'~~~~~.c 

-"'l!!:~l~oc>o 

TOP VIEW 



Signetics Bipolar Memory Products Product Specification 

576-Bit TIL Bipolar RAM (64 X 9) 82519 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

28-pin Plastic DIP 
NB2S19 N 

600mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82S19 A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

VaH Output voltage 
High +5.5 Voe 

Temperature Range 
TA Operating o to +75 ·c 
Tsrn Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o·c.;; TA.;;+ 75°C, 4.75V.;; Vee.;; 5.25V 
.2 

I I l LIMITS J SYMBOL PARAMETER TEST CONDITIONS _l Min j l _l UNIT 
Typ Max 

Input voltage 

V1L l Low l Vee=4.75V l 1 l 0.8 l V1H High Vee =5.25V 2.0 v 
Vic Clamp2 Vcc=4.75V, i1N=-12mA -1.5 

Output voltage 

Vol l Low3 l Vee= 4.75V, I l I 0.5 I v 
ioL=B.OmA 

Input current 

l1L l Low l V1N = 0.45V I I I -100 I µA 
l1H High V1N =5.5V 26 

Output ·current 

laLK I Leakage4 I Vee= 5.25V, Vour = 5.5V I I I 40 I µA 

Supply current3·5 

Ice I I Vee= 5.25V I l 1 190 l mA 

Capacitance 

I 1 
Vee= 5.0V l l l l C1N Input V1N =2.0V 5 pF 

Cour Output Vour=2.0V 8 

Refer to notes on next pages. 

TRUTH TABLE 

MODE CE WE IN ON 

Read 0 1 x Stored Data 
Write "O" 0 0 0 1 
Write "1" 0 0 1 1 
Disabled 1 x x 1 

X = Don't care 
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576-Bit TTL Bipolar RAM (64 X 9) 82519 

AC ELECTRICAL CHARACTERISTICS R1 - 600.11, R2 - 900.11, CL= 30pF, o•c.;; TA.;;+ 75°C, 4.75V.;; Vee.;; 5.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ Max 

Accesatlme 

tAA Address 35 ns 

lcE Chip enable 25 

tco Disable time Output Chip enable 25 
two Valid time Output Write enable 25 ns 
tWR Write recovery time Output Write enable 25 

Setup and hold time 

twSA8 Setup time 
Write enable Address 

5 
twHA Hold time 5 

twso Setup time 
Write enable Data in 

30 
twHD Hold time 5 

ns 

twsc Setup time 
Write enable ~ 

5 
twHc Hold time 5 

Pulee wldth8 

twp9 Write enable 35 ns 

NOTES: 
1. All voltage values are with respect to n- ground terminal. 
2. Test each input one at a time. 
3. Measured with a logic lcw stored and V1L applied to Cl!,, l'.:E2 and el:s. 
4. Measured with V1H applied to Cl!. 
5. Ice is measured with the Write enable and chip enable inputs grounded, all other Inputs at 0.45V, and the outputs open. 
6. Minimum required to guarantee a Write into the slowest bit. 
7. The operating ambient temperature ranges are guaranteed with transverse air flew exceeding 400 linear feet per minute and a 2-minute warm-up. 
B. Measured with minimum twp. 
9. Measured with minimum tWSA. 

TEST LOAD CIRCUIT 

Vee 

! 
loe~~TOR~ DUT 

! IN 

loe~~TOR~ 
GND 

! ':' 

All resistors values are typical and In ohms. 

Loading Condition 
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VOLTAGE WAVEFORM 

ALL INPUT PULSES 

+3.0V-~--90% 

ov 10% 

-sns - -sn1 

+3.0V~O% 
ov--- 90% 

- -sns - -sns 

Input Pulses 



Slgnetics Bipolar Memory Products Product Specification 

576-Bit ITL Bipolar RAM (64 X 9) 82519 

TIMING DIAGRAMS MEMORY TIMING DEFINITIONS 
tee Delay between beginning of Chip 

+a.ov Enable Low (with Address valid) 
ADDRESS 1.SV and when Data Output becomes 

ov valid. 
"O"STORED 

Yee lco Delay between when Chip Enable 

ON 11.IY becomes High and Data Output is 
"1"8TORED 

VoL in off-state. 
f-1AA IM Delay between beginning of valid ........ Address (with Chip Enable LOW) 

Read Cycle and when Data Output becomes 

t.SV {.SY 

+a.ov valid. 
CHIP ENABLE twsc Required delay between beginning 

OV of valid Chip Enable and beginning 

•ce~ 1cD1 Vee of Write Enable pulse. 

ON twHD Required delay between end of - ~; .. ~----------------~~1.SV 

VOL Write Enable pulse and end of valid 

........ input data. 

AddreBS Access Time twp Width of Write Enable pulse. 

Chip Enable/Disable Times twSA Required delay between beginning 
of valid Address and beginning of 
Write Enable pulse. 

twso Required delay between beginning 
+a.ov of valid Data Input and end of Write 

ADDRESS Enable pulse. 
GV two Delay between beginning of Write 

Enable pulse and when Data Out· 

'" put goes High (blanks). 
ov twHC Required delay between end of 

+a.ov Write Enable pulse and end of Chip 

CHIP ENABLE 1.SV Enable. 

ov lwHA Required delay between end of 
Write Enable pulse and ~nd of valid 

+a.ov Address. 
WIUTE ENABLE twR Delay between end of Write Enable 

OV pulse and when Data Output be-
Vee comes valid. (Assuming Address 

ON still valid.) 

VoL 

Write Cycle 
Chip Enable/Disable Times 
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Signetics 

Bipolar Memory Pro(iucts 

DESCRIPTION 
The organization of the 8.28212 and 
828212A allows byte wide storage of 
data, including parity. WhElre parity is not 
required, the ninth bit can ljle used as a 
tag for each word stored. The 828212 
and 828212A 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 befound on 
the following page. 

The 828212 and 828212A'~evices are 
also processed to military requirements 
for operation over the milit~ry tempera
ture range. For specifications and order
ing information consult the 8ig,netics Mil-
itary Data Book. · · · 

FEATURES 
• Address access time: 

- N82S212: 45ns max 
- N82S212A: 35ns max .. 

•Power dissipation: 0.3mW/bit typ 
• Schottky clamped TTL 
• One Chip Enable input 

BLOCK DIAGRAM 

oo-
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x 
DEC 

1 OF32 

y 
DEC 

1 OF8 ,__,,_ __ , 
CONTROL 

LOGIC 

32 

825212 
825212A 
2304-Bit TTL Bipolar RAM 
Product Specification 

•Common 110 
- Inputs: PNP Buffered 
- Outputs: 3-State 

APPLICATIONS 
• Cache memory 
• Buffer storage 
• Writable control store 

TYPICAL 1/0 STRUCTURE 

MEMORY CELL MATRIX 
32 )( 72=2304 

1 OF8(x9) 

REAOIWRITE CIRCUITS 

+V 

211 

+V 

PIN CONFIGURATIONS -------, 
N Package I 

08 1 2'2 Vee 

TOP VIEW 

A Package 

cro~~~c.£ 

I 

i i!ll lB ~ I 

'--------TO-PV-IEW--.~~~ 



Signetics Bipolar Memory Products 

2304-Bit TTL Bipolar RAM (256 >< 9) 

ORDERING INFORMATION 

I DESCRIPTION -r-- ORDER CODE j-r-:;;;-----------i------------
I 22-pin Pl_astic DIP j N82S212 N • N82S212A N I- 400m1l-w1de 

I --B:pin Pla~lic Leaded Chip -Ca;;-- N828212 A • N828212A A --
50m1l-square 
------------- --------------------

ABSOLUTE MAXIMUM RATINGS 

~=M=B=O=L~----+-----~-A_R_A~_:':_E_R ___ ,___ __ R_A __ T_IN_G __ -+--~!:'_l_T __ 

f---~~---- ~uppl~~l_ta_g_e_____ +7 __ v~c:__ __ 
V1N Input voltage + 5.5 VDe 

Vou1 

Output current 

-----
Output voltage 

High (open collector) 

Temperature Range 
Operating 
Storage 

Low 
High 

+5_5 _____ __,,____ ___ _ 

O to +75 
-65 to + 150 

V1N = 0.45V 
V1N = 5_5V 

"C 

Product Specification 

825212, 825212A 

µA 

loz -----J--Hi:z-&~;-----i-- CE =-High, -~;cm= High, VouT = 5.5V r-·-r------I--;;o-J-;;--
CE ·=High or OD= High, Vour = 0.5V --·100 

los Short eircuit4·5 CE= OD= Low, Vour = OV --15 -70 mA 
----·-- _________ __t __________________ "_·-··- ·--- --~---- ~-- -

currenl7 

Ice Vee= 5.25V 135 mA 

Capacitance 

Vee= 5_ov 

C1N Input V1N = 2.0V 5 pF 
COln Output =2.0V 8 

TRUTH TABLE 
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Signetics Bipolar Memory Products Product Specification 

2304-Bit TTL Bipolar RAM (256 x 9) 825212, 82S212A 

AC ELECTRICAL CHARACTERISTICS R1 = Boon, R2 = 900i1, CL= 30pF, 0°C <TA<+ 75°C, 4.75V <Vee< 5.25V 

f--s_v_M_e_o_L_~ ___ _:_~~METER1 
____ [ 

TO 
I N82S212 N82S212A -Tl 

'"
0

" c--.;;; I ,,,, I ... ~I_.;;._L'~ 
Access time ---i----
tAA Addre_:s _____ -~:_-_-o:u:t_p~u-t::_·::_A~d-_d~re_s_s~ :L~l __ L]__!~_j_~--
E bl na e time 

toE Output Output 
teE Output Output 

Disable time6 

OD 5 25 
Chip enable 25 

-r;-25 
25 ns 

1 --1 

~ 
tco 

I 
Output I Output I OD;LLI 25 

I I 
r·25 I ns 

teo Output Output Chip enable J_j5 I 25 I r----- "" ·-· 
Pulse width 

twp8 ~ite __L I I 25 I I I 25 I I _l~ t------ --------
Setup and hold time 

-
tswc Setup time Write Chip enable 5 5 

!--'.WHO Hold time Chip enable Write 5 5 

twso Setup time Write Data 25 25 
IWHD Hold time Data Write 5 5 

--1 ns 
twsA9 Setup time Write Address 5 5 
twHA Hold time Address Write 5 5 

- --t------j 
tso Setup time (from disabled state) Chip enable OD 5 5 
!HO Hold time OD Chip enable 5 5 

--- ---
NOTES: 

1. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2·minuta warmup. 
2. All voltages are with respect to network ground terminal. 
3. All typical values are at Vee"" 5V, TA=+ 25°C. 
4. Measured on one pin at a tim!:l. 
5. Duration of las test should not exceed one second. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750.Q, R2 = 750.Q and CL= 5pF. 
7. Ice is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the outputs open. 
R Measured with minimum twsl\· 
9. Measured with minimum twp. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

1 

I 
_J 

i---
1 r:[ 

1--------·---1 
+3-::A~~·~~~:%_ 

PULSE 
GENERATOR 

+s.ov 1K 
51 

~'»----± J,. _ A1 

.-----. 
PULSE 

GENERATOR 1 WE 

-:- Do 
PULSE 

GENERATOR 

AU resistors values are typical and in ohms. 

Vee 

Ao Vee 

GND 

Loading Condition 
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5.0V 

CL 

(CAPACITANCE l,_,CLUOING 
SCOPE ANO JIG) 

___ J 
213 

-=T 1-sn• -1 i:: .. 
+3.0V+.-OO% 

ov---T 
·-I _.... Sns -

Input Pulses 



Slgnetlcs Bipolar Memory Products 

2304-Bit TTL Bipolar RAM (256 X 9) 

TIMING DIAGRAMS 

~-sv ______________ _ ------+3.0V 
ov 

loE ·--""--..... -- +3.0V 
1.5V l.5V 

ov 
"1" LEVEL 

DN ------+ VALID DATA OUT 
''------"~o·-·~LE~V~EL1;.... ___ ....;~:::;: 

Enable/Disable 
NOTE: 
Assumes T AA from address to valid data W - High 

-:::--v...------------------+3.0V 
~-'----IAA-----1--------0V 
----------- VoH 
Dour )(,..._ ____________ yoL 

Read Mode 

1so 
. IHO 

Ci 1.5V 

1wsc 1WHC 

AN 1.5V 

Write Mode 
CAUTION: 
Data Bus conflict can occur with CE = 0, apply data source after T oo(max.) and remove data 
source before T oE(min.). 
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Signefics 

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 110 bus with 3-State outputs. 

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 
• On-chip addre• latchee 
• Schottky clamped 
• One Muter Enable Input 
• Directly lnterfacea with the 8X305 

bipolar mlcroproce880f' with rio 
external logic 

• Mey be used on left or right 
benk 

• Common 1/0: 
- Inputs: PNP buffered 
- Outputs: 3-State 

BLOCK DIAGRAM 

MCLK o-----. 
SC o---r-:t:::t 

November 11, 1986 

8X350 
2K-Bit TTL Bipolar RAM 
Product Speclflclltlon 

APPLICATIONS 
• 8X300 or 8X305 working atorage 

TYPICAL 110 STRUCTURE 

DISABLE 

+V +V 

MEMORY CELL MATRIX 
12'•14•1141 

COLUMN SELECT 

Do D1Dz D304Ds llal>J 
aoootttl 

215 

TC007418 

PIN CONFIGURATIONS 

N Peckage 

TOPVll!W 



Slgnetlcs Bipolar Memory Products Product Specification 

2K-Bit TIL Bipolar RAM (256 X 8) 8X350 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

22-pin Plastic DIP 
N8X350 N 

400mil-wide 

28-pin Plastic Leaded Chip Carrier 
N8X350 A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VoH High +5.5 Voe 
Vo Off-stage +5.5 

Temperature range 
TA Operating O to +75 •c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS 0°C<TA<+75°C, 4.75V<Vce<5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS UNIT 

Min Typ Max 

Input voltage 

V1L Low Vee= 4.75V 0.8 
V1H High Vee= 5.25V 2.0 v 
Vic Clamp3 Vee= 4.75V, l1N = -12mA -1.2 

Output voltage 

Vee= 4.75V 

l VoL Low4 loL = 9.6mA 0.5 v 
VoH High5 loH=-2mA 2.4 

Input current 

l1L Low V1N = 0.45V -100 µA 

l1H High V1N = 5.5V 25 

Output current 

loz Hi-Z State ME= High, VouT = 5.5V 40 µA 
ME =High, VouT = 0.5V -100 

los Short circuit3·6 SC = WC, ME = Low, 
VouT = OV, High stored -15 -70 mA 

Supply current7 

Ice Vee= 5.25V 185 mA 

Capacitance 

ME= High, Vee= 5.0V 
C1N Input V1N = 2.0V 5 pF 

CouT Output VouT=2.0V 8 

November 11, 1986 216 



Signetlcs Bipolar Memory Products Product Specification 

2K-Bit TIL Bipolar RAM (256 X 8) 8X350 

TRUTH TABLE 

BUSSED 
MODE ME SC WC MCLK DATA/ADDRESS 

LINES 

Hold address 
Disable data out 1 x x x Hi-Z data out 

Input new address 0 1 0 1 Address Hi-Z 

Hold address 
Disable data out 0 1 0 0 Hi-Z data out 

Hold address 
Write data 0 0 1 1 Data in 

Hold address 
Disable data out 0 0 1 0 Hi-Z data out 

Hold address 
Read data 0 0 0 x Data out 

Undefined state 12 0 1 1 1 -
Hold address 12 
Disable data out 0 1 1 0 Hi-Z data out 

NOTE: 
X = Don't care 

AC ELECTRICAL CHARACTERISTICS R1=470!1, R2=1k!l, CL=30pF, 0°C<TA<+75°C, 4.75V<Vcc<5.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ Max 

Enable time 

tE1 Output Data out SC- 35 ns 
tE2 Output Data out ME- 35 

Disable time 13 

to1 Output Data out SC+ 35 ns 
to2 Output Data out ME+ 35 

Pulse wldth8 

tw Master clock 40 ns 

Setup and hold time 

tsA Setup time MCLK- Address 30 
tHA Hold time Address MCLK- 5 

tso Setup time MCLK- Data in 35 
tHo Hold time Data in MCLK- 5 

Isa Setup time MCLK- ME- 40 
tHa Hold time ME+ MCLK- 5 ns 

ts1 Setup time MCLK- ME- 30 
tH2 Hold time ME- MCLK- 5 

ts2 Setup time ME- SC-, WC- 0 
tH1 Hold time SC- MCLK- 5 
tH4 Hold time WC- MCLK- 5 

NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warm-up. 
3. Test each pin one at a time. 
4. Measured with a logic Low stored. Output sink current is supplied through a resistor to Vee· 
5. Measured with a logic High stored. 
6. Duration of the short circuit should not exceed 1 second. 
7. Ice is measured with the Write enable and memory enable inputs grounded, all other inputs at 0.45V, and the output open. 
8. Minimum required to guarantee a Write into the slowest bit. 
9. Applied to the BX300 based system with the data and aqdress pins tied to the IV Bus. 

10. SC + ME = 1 to avoid bus conflict. 
11. WC + ME = 1 to avoid bus conflict. 
12. The SC and WC outputs from the 8X300 are never at 1 simultaneously. 
13. Measured at at delta of 0.5V from the logic level with A~ = 750fl, A2 = 500fl, and CL= 5pF. 
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Signetics Bipolar Memory Products 

2K-Bit TTL Bipolar RAM (256 X 8) 

TIMING DIAGRAMS 

MCLK f uv '.\=---------------------· ::·ov 

---- l-- 1s1 
+3.0V 

IVBUS 

"--------+---------------------ov 

Hl·Z +3.0V 

ov 

:..--------- +3.0V 
ov 

WC=o10, 12 
..... -----------~--------------------------------ov 

Transparent Address Read Cycle 

+3.0V 
MCLK / *._1_.s_v ___________ 0v 

...._jtH2I- +3.0V 

ME10,12 \uv /1.Sv 
'"·------...-----J. OV 
1- IE2 -J -I 102 i- +3.0V 

~i£"'€~"'i•.,,.,.,,.,.,,.,W""'..,.,!\9""(~;""f,9""(4r"'if."'~.,,.,.,,.,.,.,.,,;,~,.,,.,,,,;;;;,,fi"""9,)( o~~t:l>ur ) Hl·Z ov 

-.,.,....,,,---------.' 1S2 I- +3.0V 
wc11,12 uv"\ 

'"·-----------------------ov 

+3.0V .sc_=_o_1_0._12 _____________________________________ ov 

Latched Address Read Cycle 

MCLK f 1.sv \uv 
J•i..--:~:=::::1~,H-3-j._-----------------

-M_E ________ 11 ...... \uv ·u uv 

f--•so-1 1-- 1HD 
"'(1v'"'a"'!u.,!s"'U.,,.,,,,.o .. &"~"·r"'c"'A'R""ie""'-.,,.,,"" DATA 1N VALID I -J)-H-i-_z _____ _ 

-J 1H4 i-
wc11,12 /11 \:,_1_.s_v _____ _ 

+3.0V 

ov 

+3.0V 

ov 

+UV 

ov 
+3.0V 

ov 

sc. 010, 12 
ov 

Latched Address Write Cycle 
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8X350 

MEMORY TIMING DEFINITIONS 

tw 

tss 

IH3 

tso 

IHD 

tH4 

Required delay between beginning 
of Master Enable Low and falling 
edge of Master Clock. 
Required delay between beginning 
of valid Address and falling edge of 
Master Clock. 
Required delay between falling 
edge of Master Clock and end of 
valid Address. 
Required delay between falling 
edge of Master Clock and when 
Select Command becomes Low. 
Delay between beginning of Select 
Command Low and beginning of 
valid Data Output on the IV Bus. 
Delay between when Select Com
mand becomes High and end of 
valid Data Output on the IV Bus. 
Required delay between falling 
edge of Master Clock and when 
Master Enable becomes Low. 
Delay between when Master En
able becomes Low and beginning 
of valid Data Output on the IV Bus. 
Delay between when Master En
able becomes High and end of 
valid Data Output on . the IV Bus. 
Required delay between when Se
lect Command or Write Command 
becomes Low and when Master 
Enable becomes Low. 
Minimum width of the Master Clock 
pulse. 
Required delay between when 
Master Enable becomes Low and 
falling edge of Master Clock. 
Required delay between falling 
edge of Master Clock and when 
Master Enable becomes High. 
Required delay between beginning 
of valid Data Input on the IV Bus 
and falling edge of Master Clock. 
Required delay between falling 
edge of Master Clock and end of 
valid Data Input on the IV Bus. 
Required delay between falling 
edge of Master Clock and when 
Write Command becomes Low. 



Signetics Bipolar Memory Products Product Specification 

2K-Bit TTL Bipolar RAM (256 X 8) 8X350 

TYPICAL 8X350 APPLICATION 

+ SV RESET HALT 

It "4-A12 

~~ 
8T32 UDO-U07 

SIGNETICS 
r.-.- -y _.; 75 ,----') 110 PORT 

512>c:8 
PROM 
~ 0.1 ~ ME ........, 

VA vc,J 1 Vee 

1 "1 A4-A12 Bl 
CE1 B 

IVBO-IVB7 -
Ao-A3 

8X305 
8T32 

.----' - MICROCONTROLLER MCLK, SC, we 
~ s;:s UDO-UD7 -') 

L-

'---

SIGNET IC$ k A,-A'.2 
512x8 
PROM l5-l15 

CE, 

~ 

"=!;.-

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

)L 10-11s 

~ 
•. L.J., 

8X350 
256x8 

RAM 

Vee 

GND 

All resistors values are typical and in ohms. 

Loading Condition 
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LB 
f--1 

-
~ 

lGND 

ME p 

Vee 

(CAPACITANCE INCLUDING 
SCOPE AND JIG) 
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110 PORT 

1-t- ME 

l [ 

8T32 

-~ l/OPORT 

ME 

1 L 

8T32 

~ l/OPORT 

Q ME 

1 L 

.A.. 

..... 

..... 

z 
Q ,_ 

--OBI ~c~ 
8 

B 

UDO-U07 

:> 

Bl 

B 

UDO-U07 

> 

Bl 

B 

a: w 
~ 

VOLTAGE WAVEFORM 

ALL INPUT PULSES 

+3.0V~---90% 

ov . 10% 

- -sns - -sns 

+3.0V~O% 
90% ov---

- -sns - -sns 
Wl'0..2808 

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

Input Pulses 
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Signetics 

Bipolar Memory Products 

GENERIC I 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 operation, there
fore, no special pins are required for 
programming (except the 82S115 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 I PROCEDURE 
The Generic I family of Schottky PROMs 
uses no special pins for programming. 
The address pins remain TIL 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 Vee pin to 8.75 ± 0.25V. This voltage 
is referred to as V eeP. After the proper 
delay tile output corresponding to the bit 
selected is raised to 17.5±0.5V. This 
voltage is known as VoPF and must be 
supplied by a voltage source with a low 
impedance and very fast transient re
sponse. Reliable programming depends 
on the VoPF 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 TIL "O" 
level for 1 O to 25µs. 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-

November 1988 

Generic 
Programming 
Procedures 

mined to be between 0.6 to 1.2µs. The 
shorter the fusing pulse (CE), within the 
recommended limits, the sooner the to
tal programming sequence is completed. 
Note that unprogrammed Generic I 
(Junction Isolated) parts are supplied 
with all bits at a logic "O" 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 II 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 requirements make un
intentional programming virtually impos
sible. 

GENERIC II PROCEDURE 
As with the Generic I devices, the ad
dresses remain TIL 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 Vee pin to 8. 75 ± 0.25V. This voltage 
is referred to as V CCP· After the proper 
delay the output corresponding to the bit 
selected is raised to 20.0 ± 0.5V. This 
voltage is known as VoPF 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 VoPF 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 TIL "O" 
level for 1 µs. The property blown fuse 
will verify the TIL "O" level. Note that 
unprogrammed Generic II (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 I and Generic II 
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 
parameters 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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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82S23 and 82S 123 are field pro
grammable, which means that custom 
patterns are immediately available by 
following the Signetics Generic I fusing 
procedure. The 82S23 and 82S123 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 3-State outputs for optimiza
tion of word expansion in bused organi
zations. 

Ordering information can be found on 
the following pages. 

The 82S23 and 82S123 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 

November 11, 1986 

82523 
825123 
256-Bit TTL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 50ns max 
• Power dissipation: 1.3mW/bit typ 
• Input loading: -100µA max 
• On-chip address decoding 
• One Chip Enable input 
• Output options: 

- N82S23: Open Collector 
- N82S 123: 3-State 

• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Format conversion 
• Hardwired algorithms 
• Random logic 
• Code conversion 
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Slgnetlcs Bipolar Memory Products Product Speclficatton 

256-Bit TTL Bipolar PROM (32 X 8) 82523, 825123 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82$23 N • N82S123 N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
NB2S23 A • N82S123 A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VoH High (82S23) +5.5 Voe 
Vo Off-state (82S123) 

Temperature Range 
TA Operating Oto +75 ·c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS 0°c.;;; TA.;;;+ 75°C, 4.75V.;;; Vee.;;; 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typ5 Max 

Input voltage 

V1L Low Vee=4.75V 0.8 v 
V1H High Vee= 5.25V 2.0 
Vic Clamp l1N = -12mA -1.2 

Output voltage 

CE=Low 
VoL Low lour= 16mA 0.45 v 
VoH High lour=-2mA 2.4 

Input current 

l1L Low V1N=0.45V -100 µA 
l1H High V1N =5.5V 50 

Output current 

loLK Leakage (82523) C5E =High, Your= 5.5V 40 µA 
loz Hi-Z State (82S123) C5E =High, Your= 5.5V 40 

C5E =High, Your= 0.5V -40 
los Short circuit (82S123)3 C5E =Low, Your= OV, High stored -15 -90 mA 

Supply current7 

Ice Vee= 5.25V 96 mA 

Capacitance 

CE = High, Vee= 5.0V 
C1N Input V1N=2.0V 5 pF 
Cour Output Vour=2.0V 8 

November 11, 1986 228 



Signetlcs Bipolar Memory Products Product Specification 

256-Bit TTL Bipolar PROM (32 X 8) 82523, 825123 

AC ELECTRICAL CHARACTERISTICS R1 - 2700, R2 - 6000, CL - 30pF, o•c..;; TA..;;+ 75°C, 4.75V.;; Vee.;; 5.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max 

Access llme4 

tAA Output Address 45 50 ns 

Ice Output Chip enable 35 ns 

Dlsable tlme8 

tco Output Chip enable 35 ns 

NOTES: 
1. Positive current is defined as into the terminal referenced. 
2. All voltages with respect to network ground tenninal. 
3. Duration of short circuit should not exceed 1 second. 
4. Tested at an address cycle time of 1µs. 
5. Typical values are at Vee• 5V, TA= +25°C. 
6. Measured at a delta of 0.5V from Logic Leval with R1 • 75011, R2 - 75011 and CL - 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

ADDRESS 1.SV 
'-~~~~~~~~~~~~~~-ov 

DUT 

o~~A---+----';;..;;.~~~ 

~__.J----------------' 

All Inputs; ~-~·5ns (10% to 80%) 
All AC parameters are meastnd at 1.SV unless otherwise specified. 
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Signefics 

Bipolar Memory Products 

DESCRIPTION 
The 82S23A and 82S123A are field 
programmable, which means that cus
tom patterns are immediately available 
by following the Signetics Generic I 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 3-State outputs for optimiza
tion of word expansion in bused organi
zations. 

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 

ADDRESS 
LINES 

November 11, 1986 

82523A 
825123A 
256-Bit TTL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 25ns max 
•Power dissipation: 1.3mW/bit typ 
•Input loading: -100µA max 
• On-chip address decoding 
• One Chip Enable Input 
• Output options: 

- N82S23A: Open Collector 
- N82S123A: 3-State 

• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Format conversion 
• Hardwired algorithms 
• Random logic 
• Code conversion 

32x811ATRIX 
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Slgnetlcs Bipolar Memory Products Product Specification 

256-Bit lTL Bipolar PROM (32 X 8) 82S23A, 82S123A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82S23A N • N82S123A N 300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S23A A • N82S123A A 350mll-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VoH High (82S23A) +5.5 Voe 
Vo Off-state (82S123A) +5.5 

Temperature Range 
TA Operating o to +75 ·c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c <:TA.;;+ 75°C, 4.75V <:Vee<: 5,25v 

SYMBOL PARAMETER TEST CONDITIONS1•2 
LIMITS 

UNIT 
Min Typ5 Max 

Input voltage 

V1L Low 0.8 
v 

V1H High 2.0 
Vic Clamp l1N=-12mA -1.2 

Output voltage 

CE-Low 
VoL Low loUT• 16mA 0.45 v 
VoH High loUT=-2mA 2.4 

Input current 

l1L Low V1N •0.45V -100 µA 
l1H High V1N=5.5V 50 

Output current 

loLK Leakage (82S23A) CE - High, Vour = 5.5V 40 µA 
loz Hi-Z State (82S123A) CE= High, Vour • 5.5V 40 

CE• High, VOUT • 0.5V -40 
las Short circuit (82S123A)3 CE=Low, Vour=OV, High stored -15 -90 mA 

Supply current7 

Ice . Vcc=5.25V 96 mA 

Capacitance 

CE • High, Vee= 5.0V 
C1N Input V1N=2.0V 5 pF 
CoUT Output Vour=2.0V 8 
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Slgnetlcs Bipolar Memory Products Product Specification 

256-Bit TTL Bipolar PROM (32 X 8) 82S23A, 82S123A 

AC ELECTRICAL CHARACTERISTICS R1 - 2700, R2 - 6000, CL - 30pF, o•c.;; TA.;; + 75°C, 4.75V.;; Vee.;; 5.25V 

l l l l LIMITS J 
SYMBOL PARAMETER TO FROM l l l l 

UNIT 
Min Typ5 Max 

Accastlme 

IAA 4 I 1 Output I Address I 1 20 i 25 1 ns 

Ice Output Chip enable 18 ns 

Dlaable tlme6 

tco l l Output l Chip disable l l I 18 I ns 

NOTE8' 
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 seccnd. 
4. Tested at an address cycle time of 1µs. 
5. Typical values are at Ve= 5V, TA=+ 25"C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 7500. R2 = 750!l and CL - 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

DUT 

GND 

November 11, 1986 

Vee 

iT CL (INCLUDES SCOPE AND .l JIG CAPACITANCE) 

":" ":"' 

VOLTAGE WAVEFORM 

232 

,..---------------+3.0V 
ADDRESS 1.SV 

'--------------~ov 

o,-o, 
82S23A 

~"l.sv ____________ j';';v 

--- VOL 

All inputs: t, = ~ = 5ns (10% to 90%) 
All AC parameters are measured at 1.SV unless otherwise specified. 



Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82US23 and 82US123 are field 
programmable, which means that cus
tom patterns are immediately available 
by following the Signetics Generic I fus
ing procedure. The 82US23 and 
82US 123 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 Ti-W link 
matrix. 

These devices include on-chip decoding 
and 1 Chip Enable input for memory 
expansion. They feature either Open 
Collector or 3-State outputs for optimiza
tion of word expansion in bused organi
zations. 

Ordering information can be found on 
the following page. 

The 82US23 a'nd 82US123 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 

November 1986 

82US23 
82US123 
256-Bit TTL Bipolar PROM 
Objective Specification 

FEATURES 
• Address access time: 10ns max 
• Power dissipation: 2.3mW/bit typ 
• Input loading: -100µA max 
• On-chip address decoding 
• One Chip Enable input 
• Output options: 

- N82US23: Open Collector 
- N82US 123: 3-State 

• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Format conversion 
• Hardwired algorithms 
• Random logic 
• Code conversion 

32x8MATRIX 
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PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

NC Vee CE 

07 GND NC Oa Ao 



Slgnettcs Blpolar Memoiy Products Objective Speciflcal1on 

256-Bit TTL Bipolar PROM (32 X 8) 82US23, 82US123 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
NB2US23 N • NB2US123 N 

300mll-wide 

20-pin Plastic Leaded Chip C&rrier 
NB2US23 A • NB2US123 A 

350mll-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Outp\11 voltage 
VoH High (82US23) +5.5 Voe 
Vo Off-state (82US123) +5.5 

Temperature range 
TA Operating 0 to +75 •c 

TsrG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c<TA<+75°C, 4.75V<Vcc<5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1.2 UNIT 

Min Typ& Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N•-18mA -1.2 

Output voltage 

OE•Low 
VOL Low lour= 16mA 0.45 v 
VoH High loor•-2mA 2.4 

Input current 

l1L Low V1N•0.45V -250 µA 
l1H High V1N•5.5V 50 

Output current 

loLK Leakage (82US23) OE= High, Voor • 5.5V 40 µA 
loz Hi-Z State (82US123) ~ - High, Vour - 5.5V 40 

OE - High, Vour - 0.5V -40 
los Short circuit (82US123)3 OE= Low, Vour • OV, High stored -15 -90 mA 

Supply currant7 

Ice Vee•5.25V 115 mA 

Capacitance 

~ • High, Vee = 5.0V 
C1N Input V1N•2.0V 5 pF 
Cour Output Vour•2.0V B 

\ 
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Signetics Bipolar Memory Products Objactive Specification 

256-Bit TTL Bipolar PROM (32 X 8) 82US23, 82US123 

AC ELECTRICAL CHARACTERISTICS R1 = 270!"l, R2 =soon, CL= 30pF, o·c <TA<+ 75°C, 4.75V <Vee< 5.25V 

N82US23 N82US123 
SYMBOL PARAMETER TO FROM UNIT 

Min Typs Max Min Typs Max 

Access tlme4 

tAA Output Address 13 10 ns 

lcE Output Chip enable 8 7 ns 

Disable tlme6 

tco Output Chip enable 8 7 ns 

NOTES: 
1. Positive current is defined as into the terminal re'ferenced. 
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 µs. 
5. Typical values are at Ve= 5V, TA=+ 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 75011, R2 = 75011 and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 
---i 

Vee 

Ao 

A1 Os 
Vee 

A2 

~ 
Aa 

DUT 

JIG CAPACITANCE) 

Ce o, 
1 CL (INCLUDES SCOPE AND 

"::' "::' 

GND 

ADDRESS ... '_·•v------------------j 
01 - oa --+--H_• .... ·z ___ -< 

82US123 
1AA--

"\1.sv---------- --·-Fv 
-- Vol 

All inputs: tr"" tt"" 5ns (10% to 90%) 
All AC parameters are measured at 1.SV unless otherwise specified. 
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Signetics 825126 
825129 
1K-Bit TIL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 825126 and 825129 are field pro
grammable, which means that custom 
patterns are immediately available by 
following the 5ignetics Generic I fusing 
procedure. The 825126 and 825129 
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 3-5tate outputs for 
optimization of word expansion in bused 
organizations. 

Ordering information can be found on 
the following page. 

The 825126 and 825129 devices are 
also processed to military requirements 
for operation over the military tempera
ture range. For specifications and order
ing information consult the 5ignetics Mil
itary Data Book. 

BLOCK DIAGRAM 

ADDRESS 

Product Specification 

FEATURES 
• Address access time: 50ns max 
• Power dissipation: 0.5mW/bit typ 
• Input loading: -100µA max 
• On-chip address decoding 
• Two Chip Enable inputs 
• Output options: 

- N82S126: Open Collector 
- N82S129: 3-State 

• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

32 x 32 MATRIX 

Ao o-:..------ir'--Y--r-.-__., 
A1 o-------- ~~X 
A2 o--------t......,...--l-~.L."T"""..L--,-....J 

4 OUTPUT DRIVERS 
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Slgnetics Bipolar Memory Products Product Specification 

1K-Bit TTL Bipolar PROM (256 X 4) 825126, 825129 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82S126 N • N82S129 N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S126 A • N82S129 A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VaH High (82S126) +5.5 Voe 
Vo Off-state (82S129) +5.5 

Temperature Range 
TA Operating O to +75 'C 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS 0°c <TA<+ 75'C, 4.75V <Vee< 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typ5 Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N = -12mA -1.2 

Output voltage 

CE1,2 =Low 
VoL Low louT = 16mA 0.45 v 
VoH High (82S129) louT = -2.0mA 2.4 

Input current 

l1L Low V1N = 0.45V -100 µA 
l1H High V1N = 5.5V 40 

Output current 

laLK Leakage (82S 126) CE1 or CE2 = High, VouT = 5.5V 40 µA 

loz Hi-Z State (82S129) CE1 or CE2 = High, VauT = 5.5V 40 
CE1 or CE2 = High, VauT = 0.5V -40 

los Short circuit (82S129)3 CE1,2 = Low, VouT = OV, High stored -15 -70 mA 

Supply current7 

Ice Vee= 5.25V 120 mA 

Capacitance 

CE1 or CE2 = High, Vee= 5.0V 
C1N Input V1N = 2.0V 5 pF 

CouT Output VouT = 2.0V 8 
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Signetics Bipolar Memo1Y Products Product Specification 

1K-Bit TTL Bipolar PROM (256 X 4) 825126, 825129 

AC ELECTRICAL CHARACTERISTICS R1 = 21on. R2 = aoon, CL= 30pF, o•c.,;;; TA.,;;;+ 75°C, 4.75V.,;;; Vee.,;;; 5.25V 

1 I 1 l LIMITS I SYMBOL PARAMETER TO FROM I I UNIT 
Min Typ5 Max 

Access tlme4 

IAA 1 l Output l Address 1 l 40 1 50 l ns 

Ice 1 l Output l Chip enable 1 l 1 25 l ns 

Disable tlme6 

Ice I I Output I Chip disable I I l 25 I 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 seoond. 
4. Tested at an address cycle time of 1µs. 
5. Typical values are at Vee= 5V, TA= +25"C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750n, R2 = 750n and CL= 5pF. 
7. Measured with all Inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Vee 

Ao 

A1 

A2 

A3 

A4 
DUT 

As 

As 
A1 

GND 

-: 

November 11, 1986 

Vee 

R 1TcL (INCLUDES SCOPE AND J_ JIG CAPACITANCE) 

":" ":" 

VOLTAGE WAVEFORM 

ADDRESS 1.SV 

,----+3.0V 
UV 

----------"+----------ov 
•co ____ ......,. ___ --------------------------- . 

UV 

All lnpulso ~-~·5ns (10% to 90%). 
AH AC parameters are measured at 1.SV unless otherwise specified. 
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Signetics 82S126A 
82S129A 
1K-Bit TTL Bipolar PROM 

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 I fus
ing procedure. The 828126A 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 3-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 

ADDRESS 
LINES 

Product Specification 

FEATURES 
• Address access time: 

- N82S126A: 30ns max 
- N82S 129A: 27ns max 

•Power dissipation: 0.5mW/blt typ 
•Input loading: -100µA max 
• On-chip address decoding 
• Two Chip Enable Inputs 
• Output options: 

- 82S126A: Open Collector 
- 82S129A: 3-State 

• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

32 • 32 MATRIX 

Ao 0--------r ........ ...,-~--,r-..., 
A, o--------i ~:x ~:x 
A20--------L--,.--lL.,_...L..,.-..l.-.__J 

4 OUTPUT DRIVERS 

o, 03 04 
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TOP VIEW 
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Signetics Bipolar Memory Products Product Specification 

1K-Bit TTL Bipolar PROM (256 X 4) 82S126A, 82S129A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82S126A N • N82S129A N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S126A A • N82S129A A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VoH High (825126) +5.5 Voe 
Vo Off-state (82S 129) +5.5 

Temperature range 
TA Operating o to +75 •c 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS o·c..; TA..; + 75°C, 4.75V..; Vee..; 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1,2 UNIT 

Min Typ5 Max 

Input vohage 

V1L Low Vee= 4.75V 0.8 v 
V1H High Vee= 5.25V 2.0 
Vic Clamp Vcc=4.75V, l1N=-12mA -1.2 

Output voltage 

CE,.2= Low 
Vol Low louT= 16mA 0.45 v 
VoH High (82S129A) louT = -2.0mA 2.4 

Input current 

l1L Low V1N =0.45V -100 µA 
l1H High V1N = 5.5V 40 

Output current 

lcLK Leakage (82S126A) CE1 or CE2 =High, VouT = 5.5V 40 µA 
loz Hi-Z State (82S129A) CE, or CE2 =High, VouT = 5.5V 40 

CE1 or CE2 =High, VouT = 0.5V -40 
los Short circu~ (82S129A)3 CE1.2 =Low, Vour = OV, High stored -15 -70 mA 

Supply current7 

Ice Vee= 5.25V 120 mA 

Capacitance 

CE1 or CE2 =High, Vee= 5.0V 
C1N Input V1N =2.0V 5 pF 
Gour Output Your= 2.0V 8 
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Slgnetics Bipolar Memory Products Product Specification 

1K-Bit TTL Bipolar PROM (256 X 4) 82S126A, 82S129A 

AC ELECTRICAL CHARACTERISTICS R1 =270S"l., R2 =soon. CL=30pF, o•c.;;TA.;; +75°C, 4.75V.;;Vcc.;;5.25V 

N82S129A N82S126A 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max Min Typ5 Max 

Access tlme4 

Output Address 17 27 17 30 ns 

Ice Output Chip enable 10 20 10 20 ns 

Dlsable tlme6 

tco 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. 
a. Duration of short circuit should not exceed 1 second. 
4. Tested at an address cycle time of 1µs. 
5. Typical values are at Vee= 5V, TA= + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750!2, R2 = 750!2 and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

,.------------------+3.0V 
ADDRESS 1.SV 

Ao '-----------------~ov 

A1 -----+3.0V 
A2 1.SV 

Aa 01 

A4 
OUT 

02 

As 03 

------------"-!----------- ov 
•co 

1.SV 

"6 04 

A1 01- O• Hl·Z ------< 82S12SA 

GND 

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

Bipolar Memory Products 

DESCRIPTION 
The 828130 and 828131 are field pro
grammable, which means that custom 
patterns are immediately available by 
following the 8ignetics Generic I fusing 
procedure. The standard 828130 and 
828131 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 3-8tate outputs for 
optimization of word expansion in bused 
organizations. 

Ordering information can be found on 
the following page. 

The 828130 and 828131 devices are 
also processed to military requirements 
for operation over the military tempera
ture range. For specifications and order
ing information consult the 8ignetics Mil
itary Data Book. 

BLOCK DIAGRAM 
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825130 
825131 
2K-Bit TIL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 50ns max 
• Power dissipation: 0.3mW/bit typ 
• Input loading: -100µA max 
• On-chip address decoding 
• One Chip Enable input 
• Output options: 

- N82S130: Open Collector 
- N82S 131: 3-State 

• No separate fusing-pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 
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Signetlcs Bipolar Memory Products Product Specification 

2K-Bit TTL Bipolar PROM (512 X 4) 825130, 825131 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82S130 N • N82S131 N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S130 A • N82S131 A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VoH High (82S130) +5.5 Voe 
Vo Off-state (83S131) +5.5 

Temperature range 
TA Operating O to +75 oc 

Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS 0°c<TA<+75°C, 4.75V<Vcc<5.25V 

l UMOB -,~ SYMBOL PARAMETER TEST CONDITIONS1,2 1 I---j UNIT 
Min Typ5 Max 

Input voltage 

V1L Low 

I l~v V1H High 2.0 
Vic Clamp l1N=-12mA 

-----! 
Output voltage 

CE= Low 

I I FI~ VoL Low louT= 16mA 
VoH High (82S131) louT = -2mA 2.4 

Input current 

l1L 

I 
Low 

I 
V1N = 0.45V I 1 1 -:~o 1 µA 

l1H High V1N = 5.5V 

Output current 

~ 
IQLK Leakage (82S130) CE= High, VouT = 5.5V, 40 µA 
loz Hi-Z State (82S 131) CE= High, VouT = 5.5V 

=~~ .1 mA 

CE= High, VouT = 0.5V 
los Short circuit (82S131)3 CE= Low, VouT = OV, High stored 

Supply current7 

Ice Vee= 5.25V l 1 l 140 I mA 

Capacitance 

CE= High, Vee= 5.0V I l l E~ C1N Input V1N = 2.0V 5 
CouT Output VouT= 2.0V 8 
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Signetics Bipolar Memory Products Product Specification 

2K-Bit TTL Bipolar PROM (512 X 4) 825130, 825131 

AC ELECTRICAL CHARACTERISTICS R1 =270!"2, R2=600!1, CL=30pF, 0°C<TA<+75°C, 4.75V<Vcc<5.25V 

l I l l LIMITS i SYMBOL PARAMETER TO FROM I I UNIT 
Min Typs Max 

Access llme4 

tAA l l Output l Address l l J 
50 I ns 

lcE l l Output l Chip enable l l 30 ns 

Disable tlme6 

tco l l Output l Chip disable l l l 30 l 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 µ.s. 
5. Typical values are at Vcc=SV, TA=+25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750[!, R2 = 750[l and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

r-----------------+3.0V 
ADDRESS 1.SV 

Vee 

o, 
A4 

OUT 
02 

A5 03 

Aa 04 

A1 

0-- Aa 

R 1Cl (INCLUDES SCOPE AND 
2 JIG CAPACITANCE> 

Ce 
GNO 

AU inputs tr=t1=5ns (10% to 90%). All AC parameters ·are measured at 1.5V unless otherwise specified. 

Read Cycle 
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Signetics 

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 I 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 3-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 
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82S130A 
82S131A 
2K-Bit TTL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 

- N82S130A: 33ns max 

- N82S131A: 30ns max 
• Power dissipation: 0.3mW/bit typ 
• Input loading: -100µA max 
• On-chip address decoding 
• One Chip Enable input 
• Output options: 

- N82S130A: Open Collector 
- N82S131A: 3-State 

• No separate fusing pins 
• Unprogrammed outputs are Low 

level 

• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 

• Control store 
• Random logic 
• Code conversion 

02 
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Slgnetlcs Bipolar Memory Products Product Specification 

2K-Bit lll Bipolar PROM (512 X 4) 825130A, 825131A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Plastic DIP 
N82S130A N • N82S131A N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S131A A • N82S131A A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
VoH High (82S130) +5.5 Voe 
Vo Off-state (82S131) +5.5 

Temperature range 
TA Operating 0 to +75 ·c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c <TA<+ 75°C, 4.75V <Vee< 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1• 2 UNIT 

Min Typs Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N=-12mA -1.2 

Output voltage 

CE= Low 
Vol Low lour= 16mA 0.45 v 
VoH High (82S131) lour=-2mA 2.4 

Input current 

l1L Low V1N = 0.45V -100 µA 

l1H High V1N = 5.5V 40 

Output current 

loLK Leakage (828130A) CE= High, Vour = 5.5V 40 µA 

loz Hi-Z State (82S131A) CE= High, Vour = 5.5V 40 
CE= High, Vour = 0.5V -40 

los Short circuit (82S 131 A)3 CE= Low, Vour = OV, High stored -15 -70 mA 

Supply current7 

Ice Vee= 5.25V 140 mA 

Capacitance 

CE= High, Vee= 5.0V 
C1N Input V1N = 2.0V 5 pF 
Gour Output Vour=2.0V 8 
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Slgnetlcs Bipolar Memory Products Product Specification 

2K-Bit TTL Bipolar PROM (512 X 4) 825130A, 825131A 

AC ELECTRICAL CHARACTERISTICS R1=270Q, R2=600Q, CL=30pF, 0°C<TA<+75°C, 4.75V.;;Vcc<5.25V 

N82S131A N82S13DA 
SYMBOL PARAMETER TO FROM UNIT 

Min Typs Max Min Typ5 Max 

Access tlme4 

!AA Output Address 18 30 18 33 ns 

lcE Output Chip enable 10 20 10 20 ns 

DIBBble times 

!co 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 1µs. 
s. Typical values are at v cc - sv, TA • + 2s0 c. 
6. Measured at a delta of o.sv from Logic Level with R1 - ?son, R2 - ?son and CL - SpF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Yee 

+3.0Y 
ADDRE88 UY 

OY 
Yee 

+3.0Y 
Ci 

R1 DY 

UY 

R 1CL (INCLUDES SCOPE AND 
2 JIG CAPACITANCE) 

YOH 
01-04 Hl·Z 

':' 
828131A 

Vol 

All inputs tr"" 'tf • 5ns (10% to 90%). All AC parameters are measured at 1.5V unless otherwise specified. 

Read Cycle 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 825135 is field programmable, 
which means that custom patterns are 
immediately available by following the 
5ignetics Generic I 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 825135 includes on-chip decoding 
and two Chip Enable inputs for ease of 
memory expansion, and features 3-5tate 
outputs for optimization of word expan
sion 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 5ignetics Military Data Book .. 

BLOCK DIAGRAM 
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825135 
2K-Bit TTL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 45ns max 
• Power dissipation: 329µW /bit typ 
• Input loading: -100µA max 
• Two Chip Enable inputs 
• On-chip address decoding 
• No separate fusing pins 
• Fully TTL compatible 
• Outputs: 3-State 
• Unprogrammed outputs are Low 

level 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

01 Oz 03 04 05 09 07 09 

OUTPUT LINES 
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Signetics Bipolar Memory Products Product Specification 

2K-Bit TIL Bipolar PROM (256 X 8) 825135 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

20-pin Plastic DIP 
N82S135 N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
NB2S135 A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Power supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating 0 to +75 "C 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS 0°c <TA<+ 75°C, 4.75V <Vee< 5.25V 

SYMBOLJ 
J l LIMITS l PARAMETER TEST CONDITIONS1•2 

l Typs l UNIT 
Min Max 

Input voltage 

VtL 
JLow I Vee= 4.75V I I I 0.8 I v 

VtH High Vee= 5.25V 2.0 
Vtc Clamp ltN = -12mA -1.2 

Output voltage 

Vol 1Low l lour= 9.6mA l l l 0.5 l v 
VoH High CE1, CE2 =Low, lour= -2mA, High stored 2.4 

Input current 

ltl I Low l V1N = 0.45V I I I -100 I µA 
ltH High VtN = 5.5V 40 

Output current 

loz 1Hi-Z State 

t 
CE,, CE2 =High, Your= 0.5V 1 l I -40 1 µA 
CE1, CE2 =High, Your= 5.5V 40 

los Short cir~uit3 CE,, CE2 =Low, Your= OV, High stored -15 -75 mA 

Supply current7 

Ice l l Vee= 5.25V I l 135 l 150 l mA 

Capacitance 

I Vee= 5.0V, CE= High I I I I CtN }nput VtN = 2.0V 5 pF 
Gour Output Your= 2.ov 8 
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Slgnetlcs Bipolar Memory Products Product Specification 

2K-Bit Tfl Bipolar PROM (256 X 8) 825135 

AC ELECTRICAL CHARACTERISTICS R1 = 470.1"2, R2 = 1 k.1"2, CL• 30pF, 0°c.;; TA.;;+ 75°C, 4.75V.;; Vee.;; 5.25V 

SYMBOL l I I 1 LIMITS J PARAMETER TO FROM l I I l UNIT 
Min Typ& Max 

Access tlme4 

lAA 1 1 Output l Address l l 40 l 45 l ns 

lcE Output l Chip enable l l 20 l 25 l ns 

Disable tlme6 

tco I I Output J Chip disable I I 20 I 35 I ns 

NOTES: 
1. Positive current is defined as into the terminal referenced. 
2. All voltages wtth respect to network ground. 
3. Duration of short circuit should not exceed 1 second. 
4. Tested at an address cycle time of 1 µs. 
5. Typical values are at Vee - 5V, TA• + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 • 750il, R2 - 750!1 and CL• 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

All AC parameters are measured at 1.SV unless otherwise specified. 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82LS135 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic I 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 82LS135 includes on-chip decoding 
and two Chip Enable inputs for ease of 
memory expansion, and features 3-State 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

ADDRESS 
LINES 
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82LS135 
2K-Bit TIL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 1 OOns max 
• Power dissipation: 200µW/bit typ 
• Input loading: -100µA max 

• Two Chip Enable inputs 
• On-chip address decoding 
• No separate fusing pins 
• Fully TTL compatible 
• Unprogrammed outputs are at 

Low level 

• Outputs: 3-State 

APPLICATIONS 
• Prototyping/volume production 

• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 

• Control store 
• Random logic 
• Code conversion 

o1 o2 o3 o4 o5 0 6 o7 oa 
OUTPUT LINES 
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Slgnetics Bipolar Memory Products Product Specification 

2K-Bit lTL Bipolar PROM (256 X 8) 82LS135 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

20-pin Plastic DIP 
N82LS135 N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82LS135 A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Vo Output voltage 
Off-state +5.5 Voe 

Temperature Range 
TA Operating o to +75 •c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c <TA<+ 75°C, 4.75V <Vee< 5.25V 

1 1 I LIMITS l UNIT SYMBOL PARAMETER TEST CONDITIONS1·2 

I Typ5 I Min Max 

Input voltage 

V1L 

J 
Low 

J l l l 0.8 

J V1H High 2.0 v 
Vic Clamp l1N = -12mA -1.2 

Output voltage 

Vol l Low l louT= 16mA l l l 0.5 l v 
VoH High louT = -2mA, High stored 2.4 

Input current 

l1L I Low I V1N = 0.45V I I I -100 I µA 
ltH High V1H = 5.5V 40 

Output current 

loz 

J 
Hi-Z State 

J 
CE1, CE2 =High, VouT = 0.5V I J l -40 l µA 
CE1. CE2 =High, VouT = 5.5V 40 

los Short circuit3 CEi. CE2 = Low, VouT = OV, High stored -15 -75 ma 

Supply current7 

Ice l l Vee= 5.25V l l 80 l 100 l mA 

Capacitance 

1 l Vee= 5.0V, CE= High 1 I 1 I C1N Input V1N = 2.0V 5 pF 
CouT Output VouT= 2.0V 8 
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Slgnetics Bipolar Memory Products Product Specification 

2K-Bit TIL Bipolar PROM (256 X 8) 82LS135 

AC ELECTRICAL CHARACTERISTICS R1 -270!1, R2-soon. CL -30pF, o·c.;;TA .;;+75°C, 4.75V.;;vcc.;;5.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typs Max 

Access tlme4 

tM Output Address 70 100 ns 

tcE Output Chip enable 30 50 ns 

Disable tlme6 

tco 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 1 µs. 
5. Typical values are at Vee = SV, TA= + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 - 750!1, R2 - 750!1 and CL - 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

o, 

All inputs tr•t1•5ns (10% to 90%). 
All AC parameters are measured at 1.SV unless otherwise specified. 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82S115 is field programmable and 
includes on-chip decoding and 2 chip 
enable inputs for ease of memory ex
pansion. It features 3-State outputs for 
optimization of word expansion in bused 
organizations. A D-type latch is used to 
enable the 3-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 CE1 and CE2 lines. 

In the Latched Read mode, outputs are 
held in their previous state (High, Low, or 
Hi-Z) as long as Strobe is Low, regard
less 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 Hi-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 
Hi-Z condition if the chip was disabled. 

BLOCK DIAGRAM 

ADDRESS 
LINES 

At 0--'----o..i 

BUFFEAI 
DECODER 

825115 
4K-Bit TTL Bipolar PROM 
Product Specification 

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. 

FEATURES 
• Address access time: &Ons max 
• Power dissipation: 165µW/bit typ 
• Input loading: -100µA max 
• Two Chip Enable inputs 
• On-chip storage latches 
• Schottky clamped 
• Fully TTL compatible 
• Outputs: 3-State 

APPLICATIONS 
• Microprogramming 
• Hardware algorithms 
• Character generation 
• Control store 
• Sequential controllers 

512aclMATRIX 

PIN CONFIGURATION 

N Package 

TOP VIEW 

STROBE <>----------___, 8-BIT DUTPUT LATCH 

CEt~D
c~~ LATCH 
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Slgnetlcs Bipolar Memory Products 

4K-Bit lll Bipolar PROM (512 X 8) 

ORDERING INFORMATION 

DESCRIPTION 

24-pin Plastic DIP 
600mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER 

Vee Supply voltage 

V1N Input voltage 

Temperature range 
TA Operating 
TSTG Storage 

ORDERING CODE 

N82S115 N 

RATING UNIT 

+7 Voe 

+5.5 Voe 

0 to +75 •c 
-65 to +150 

DC ELECTRICAL CHARACTERISTICS 0°c<:TA.;;+15•c, 4.75V<:vcc.;;5.25V 

SYMBOL PARAMETER TEST CONDmONS1 

Input voltage 

V1L Low 
V1H High 
Vic Clamp l1N =-12mA 

Output voltage 

l::'E1 = Low, CE2 • High 
Vol Low loUT-9.6mA 
VOH High IOUT=-2mA 

Input current' 

l1L Low V1N•0.45V 
l1H High V1N-5.5V 

Output current5 

loz lii-Z State l::'E1 • High or CE2 = Low, VOUT - 5.5V 

los Short circuit 1 
eE'1 - High or CE2 • Low, VOUT • 0.5V 

rn:, - Low, CE2 - High, VoUT = ov, High stored 

Supply current 10 

Ice Vcc=5.25V 

Capacitance 

eE'1 • High or CE2 • Low, Vee• 5.0V 
C1N Input V1N•2.0V 
CouT Output VoUT•2.0V 
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825115 

LIMITS 
UNIT 

Min Typ' Max 

0.8 
v 

2.0 
-0.8 -1.2 

0.4 0.45 v 
2.7 

-100 pA 
25 

40 pA 
-40 

-15 -70 mA 

130 175 mA 

5 pF 
8 



Slgnetlcs Bipolar Memory Products Product Specification 

4K-Bit TTL Bipolar PROM (512 X 8) 825115 

SYMBOL I I I I 1 LIMITS I UNIT PARAMETER TO FROM TEST CONDITIONS 

l l Typ' I Min Max 

Access tlme6 

!AA l l Output l Address l Latched or transparent l l 40 l 60 l lcE Output Chip 20 40 
ns 

enable 
Read2•4 

DIBable tlme9 

lco 

I I 

Output I Chip I Latched or transparent I I 20 

I 

40 

I 

ns 
disable Read2•4 

Setup and hold time 

!cos ISetup time l Output I Chip I Latched Read only3·4 I 40 I I I 

ns 
lcoH Hold time enable 10 

Hold time 

tADH jHold time l Address l Strobe l Latched Read only3.4 1 l 0 l l ns 

Pulae Width 

tsw lstrobe l l l Latched Read only3·4 _l 30 l 15 l l ns 

Latch time 

Isl }strobe I I I Latched Read only3•4 I 60 I 35 I I ns 

Delatch tlme9 

toL } S!robe I I I Latched Read on1y3.4 I I I 35 I ns 

NOTES: 
1. No more than one output should be grounded at the same time and strobe should be disabled Strobe Is in the 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 T AA nanoseconds 

after the addreos has changed or T CE nanoseconds after the output circuit is 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 

transferred and chip enable conditions b<i stored. The new data will appear on the outputs if the chip enable conditions enable the outputs. 
4. During operation the fusing pins FE1 and FE2 must be grounded or left floating. 
5. Positive current is defined as into the terminal referenced. 
6. Tested at an address cycle time of 1µs. 
7. Areas shown by crosshatch are latched data from previous address. 
8. Typical values are at Vee - sv, TA= + 2s•c. 
9. Measured at a delta of 0.SV from Lcgic Level with R1 • 750.Q, R2 - 750.Q, and Ci.= SpF. 

10. M.;asured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

INPUT 

November 11, 1986 

or Ao 
I 
I 
I 
I 
I 
I 

ci-1. As 

Vee 

0-- STA 
o-- ce, 
0-- CE2 GND 

o, 

Vee 

1J,, 
(INCLUDES JIG AND 

SCOPE CAPACITANCE) 

VOLTAGE WAVEFORM 
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ALL INPUT PULSES 
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ov--- 90% 
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Slgnetlcs Bipolar Memory Products 

4K-Bit TTL Bipolar PROM (512 X 8) 

TIMING DIAGRAMS 

STROBE 1.SY 

CE2----

D1 ... 0a:::: 
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I.SY 

I.SY 

Output Lak:hes Not Used 

Transparent Read2• 7 

+3.0Y 

+3.0Y 

OY 

+3.0V 
1.SY 

OY 

+3.0Y 

--~----- OY 

Hi-Z 

~ 

C15t 
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Product Specification 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 828137 is field programmable, 
which means that custom patterns are 
immediately available by following the 
8ignetics Generic I 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 3-8tate 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

The 828137 devices are also processed 
to military requirements for operation 
over the military temperature range, for 
specifications and ordering information 
consult the 8ignetics Military Data Book. 

BLOCK DIAGRAM 

ADDRESS 
LINES 

November 11, 1986 

825137 
4K-Bit TTL Bipolar PROM 
Product Specification 

FEATURES 
• Addre88 access time: 60ns max 
•Power dl881patlon: 0.13mW/blt 

typ 
• Input loading: -100µA max 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• Two Chip Enable Inputs 
• Outputs: S-State 

APPLICATIONS 
• Sequential controllers 
• Control store 
• Random logic 
• Code conversion 

14 .. 411ATRIX 

4 3-STATE DRIVERS 

03 

OUTPUT LINES 

261 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 



Signetics Bipolar Memory Products Product Specification 

4K-Bit TTL Bipolar PROM (1024 X 4) 825137 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

18-pin Plastic DIP 
N82S137 N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S137 A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 ·c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c..;;;TA..;;;+75•c, 4.75v..;;;vcc..;;;5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONs1.2 UNIT 

Min Typ5 Max 

Input voltage 

V1L Low 0.8 
v 

V1H High 2.0 
Vic Clamp l1N=-12mA -1.2 

Output voltage 

CE1,2 =Low 
VoL Low louT= 16mA 0.45 v 
VoH High louT=-2mA 2.4 

Input current 

l1L Low V1N= 0.45V -100 µA 
l1H High V1N =5.5V 40 

Output current 

loz Hi-Z State ei:1,2 =High, VouT = 0.5V -40 µA 
CE'.1,2 =High, VouT- 5.5V 40 

los Short circuit3 ei:1,2 =Low, VoUT = OV, High stored -15 -70 mA 

Supply current7 

Ice Vcc=5.25V 140 mA 

Capacitance 

CE1,2 =High, Vee= 5.0V 
C1N Input V1N=2.0V 5 pF 
CouT Output VoUT=2.0V 8 
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Slgnetlcs Bipolar Memory Products Product Specification 

4K-Bit lTL Bipolar PROM (1024 X 4) 825137 

AC ELECTRICAL CHARACTERISTICS R1 •2700, R2 -soon, CL•30pF, o•c.;;;TA..;;+75•c, 4.75v.;;;vcc.;;;5.2sv 

1 1 1 } LIMITS 1 SYMBOL PARAMETER TO FROM I I UNIT 
Min Typ5 Max 

A-tlme4 

tAA l l Output l Address l I 40 I 60 I ns 

tee l l Output l Chip enable l l 25 l 30 ns 

Dluble tlme1 

tco l _l Output _l Chip enable l l 25 l 30 l ns 

NOTES: 
1. Positive current is defined as Into the terminal referenced. 
2. All voHagee with raapact to n- ground. 
3. Duration of short circuit should not exceed 1 second. 
4. Tested at an addreas cycle time of 1 pS. 

5. Typical values are at Voo - 5V, TA - + 25"C. 
6. Measured at a delta of 0.5V from Logic Level with R1 • 7500. R2 - 750Sl and CL - 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

~'1'-~~~~~~~~~~~~~~-ov 

----+a.ov 

NOTES: 
All Inputs ~ • ~ • 5ns (10% to 90%). 
All AC psrame1ers are meaaurod at 1.SV unless otherwise specified. 

Read Cycle 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 825137A and 8251378 are field 
programmable, which means that cus
tom patterns are immediately available 
by following the 5ignetics Generic I fus
ing procedure. The 825137 A and 
8251378 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 3-5tate 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

The 825137A devices are also pro
cessed to military requirements for oper
ation over the military temperature 
range. For specifications and ordering 
information consult th,l 5ignetics Military 
Data Book. 

BLOCK DIAGRAM 

ADDRESS 
LINES 

November 11, 1966 

825137A 
8251378 
4K-Bit TTL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 

- N82S137A: 45ns max 
- N82S137B: 35ns max 

•Power dissipation: 0.13mW/blt 
typ 

•Input loading: -100µA max 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• Two Chip Enable Inputs 
• Outputs: 3-State 

APPLICATIONS 
• Control store 
• Sequential controllers 
• Random logic 
• Code conversion 

84 x 84 MATRIX 

4 3-llTATE DRIVERS 

OUTPUT LINES 
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PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Paekage 



Signetics Bipolar Memory Products Product Specification 

4K-Bit TTL Bipolar PROM (1024 X 4) 82S137A, 8251378 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

18-pin Plastic DIP 
N82S137A N • N82S137B N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S137A A • N82S137B A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Vo Output voltage 
Off-state +5.5 Voe 

Temperature Range 
TA Operating o to + 75 ·c 

Tsrn Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS 0°c<TA<+75°C, 4.75V<Vcc<5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typs Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N=-12mA -0.8 -1.2 

Output voltage 

CE1.2 =Low 
Vol Low louT= 16mA 0.45 v 
VoH High louT=-2mA 2.4 

Input current 

l1L Low V1N = 0.45V -100 µA 

l1H High V1N = 5.5V 40 

Output current 

loz Hi-Z State CE1.2 =High, VouT = 0.5V 40 µA 
CE1,2 =High, VouT = 5.5V -40 

los Short circuit3 CE1,2 =Low, VouT = ov 
High stored -15 -70 mA 

Supply current' 

Ice Vee= 5.25V 85 140 mA 

Capacitance 

CE1,2 = High, Vee= 5.0V 
C1N Input V1N = 2.0V 5 pF 

CouT Output VouT= 2.0V 8 
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Slgnetlcs Bipolar Memory Products Product Specification 

4K-Bit TTL Bipolar PROM (1024 X 4) 825137A, 8251378 

AC ELECTRICAL CHARACTERISTICS R1 = 2705"2, R2 - 6005"2, CL - 30pF, o•c ... TA ... + 75°C, 4.75V ... Vee ... 5.25V 

N82S137A N82S137B 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max Min Typ5 Max 

Access tlme4 

tAA Output Address 35 45 30 35 ns 

tee Output Chip enable 20 30 15 25 ns 

Disable tlme6 

tco 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 1 µs. 
5. Typical values are at Vee - 5V, TA - + 25"C. 
6. Measured at a delta of 0.5V from Logic Level with R1 • 750n, R2 - 750n and CL - 5pF. 
7. Measured with all inputs grounded and all ou!puts open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

-''l'---------------------------ov 
------- + a.ov er, .• 

WF04571S 

All inputs ~ - ~ - 5ns (10% to 90%). 
All AC parameters are measured at 1.SV unless otherwise specified. 
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Signe1ics 825137C 
4K-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The B2S137C is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic I fusing procedure. 
The B2S137C 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 3-State 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

The B2S137C 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 

ADDRESS 
LINES 

Objective Specification 

FEATURES 
• Address access time: 20ns max 
•Power dissipation: 0.13mW/bit 

typ 
• Input loading: -100µA max 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• Two Chip Enable Inputs 
• Outputs: 3-State 

APPLICATIONS 
• Sequential controllers 
• Control store 
• Random logic 
• Code conversion 

14x14 MATRIX 

~0------------r---.,----,----,----, 
~o-------..i :~~ ~~~ iii~~ 
Aao--------L__,.--l~.,.....J.....,.......L__,...J 

4 3.STATE DRIVERS 

o, Oz 
OUTPUT LINES 
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Slgnetics Bipolar Memory Products Objective Specification 

4K-Bit TTL Bipolar PROM (1024 X 4) 825137C 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

18-pin Plastic DIP 
N82S137C N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S137C A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 •c 

TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c..;TA..;+75•c, 4.75v..;vcc..;5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typ5 Max 

Input voltage 

V1L Low 0.8 
v 

V1H High 2.0 
V1c Clamp i1N=-12mA -1.2 

Output voltage 

CE1.2=Low 
VoL Low lour= 16mA 0.45 v 
VoH High lour=-2mA 2.4 

Input current 

l1L Low V1N =0.45V .-100 µA 
l1H High V1N•5.5V 40 

Output current 

loz Hi-Z State CE1,2 =High, Vour = 0.5V -40 µA 
CE1,2 =High, Vour - 5.5V 40 

las Short circuit3 m:'.1,2 •Low, VouT = OV, High stored -15 -70 mA 

Supply current7 

Ice Vee= 5.25V 140 mA 

Capacitance 

CE1,2 =High, Vee• 5.0V 
C1N Input V1N=2.0V 5 pF 
CouT Output VouT=2.0V 8 
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Signetics Bipolar Memory Products Objective Specification 

4K-Bit TTL Bipolar PROM (1024 X 4) 825137C 

AC ELECTRICAL CHARACTERISTICS R1=27051, R2=600S1, CL=30pF, o·c<TA<+75°C, 4.75V<Vcc<5.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typs Max 

Access tlme4 

lAA Output Address 20 ns 
··--------

tcE Output Chip enable 15 ns 

Disable tlme6 

tco Output Chip enable 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 1 µs. 
5. Typical values are at Vee = 5V, TA= + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2 = 750!1 and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Vee 

Ac 
A1 

01 

OUT 
02 

03 

04 

Ce ONO 

November 1986 

Yee 

R1 

CL 

RzI(INeLuoes scoPEAND 
JIG CAPACITANCE) 

VOLTAGE WAVEFORM 

,------------------+3.0V 
ADDRESS 1.SV '------------------OV 

NOTES: 
All inputs t,. = t, = Sns (10% to 90%). 
All AC parameters are measured at 1.SV unless otherwise specified. 

Read Cycle 
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Signetics 825141 
825141A 
4K-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 828141 and 828141A are field pro
grammable, which means that custom 
patterns are immediately available by 
following the 8ignetics Generic I fusing 
procedure. The 828141 and 828141A 
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 4 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

I 
I 

ADDRESS LINES I 

I 

1:32 
DECODER 

Product Specification 

FEATURES 
• Address access time: 

- N82S141: 60ns max 

- N82S141A: 45ns max 

• Power dissipation: 76µW/bit typ 

• Input loading: -100µA max 

• On-chip address decoding 

• Four Chip Enable inputs 

• Outputs: 3-State 

• No separate fusing pins 

• Unprogrammed outputs are Low 
level 

• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 
• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 

32X128 MATRIX 

AoO-~~~~~~~~--.,.....-,..~r--r~r--r~...--.---, 

A10-----~~~~~---;" 

}·-----1 

December 16, 1986 

8 3-STATE DRIVERS 
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Slgnetics Bipolar Memory Products Product Specification 

4K-Bit TTL Bipolar PROM (512 x 8) 825141, 82S141A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
NB2S141 N3 • N82S141A N3 300 mil-wide 

24-pin Plastic DIP 
N82S141 N • N82S141A N 600mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 'C 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS 0°c.;; TA.;;+ 75'C, 4.75V.;; Vee.;; 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1·2 UNIT 

Min Typ5 Max 

Input voltage2 

V1L Low 0.8 v 
V1H High 2.0 
V1c Clamp l1N•-12mA -0.8 -1.2 

Output voltage2 

CE1,2 •Low, CEa,4 =High 
VoL Low lour= 9.6mA 0.45 v 
VoH High lour=-2mA 2.4 

Input current' 

l1L Low V1N = 0.45V -100 µA 

l1H High V1N = 5.5V 40 

Output current 1 

l9z Hi-Z state CE, ,2 = High, CEa,4 • low, Your= 5.5V, 40 µA 
CE1,2 =High, CE3.4 =Low, Your= 0.5V -40 

las Short circuit3 CE1,2 =Low, CEa.4 =High, Your= OV -15 -70 mA 
High ~tared 

Supply current7 

Ice Vee= 5.25V 125 175 mA 

Capacitance 

CE1,2 =High, Vee= 5.0V 
C1N Input V1N =2.0V 5 pF 
Gour Output Vour= 2.0V 8 
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Signetics Bipolar Memory Products Product Specification 

4K-Bit TIL Bipolar PROM (512 X 8) 825141, 825141A 

AC ELECTRICAL CHARACTERISTICS R1=470!1, R2 =1ki1, CL= 30pF, o•c<TA <+75°C, 4.75V<Vcc<s.2sv 

SYMBOL PARAMETER TO FROM 

Access tlme4 

tAA Output Address 

tcE Output Chip Enable 

Disable tlme6 

tco Output Chip disable 

NOTES: 
1. Positive current is defined as into the terminal referenced. 
1. 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 1 µs. 
5. Typical values are at Vee = 5V, TA= + 25°C. 

N82S141 N82S141A 
UNIT 

Min TypS Max Min TypS Max 

60 45 ns 

40 30 ns 

40 30 ns 

6. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2 = 750!1 and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee ,---------------------+3.0V 
1.SV 

'---------------------ov 
Vee 

R1 
(INCLUDES 
SCOPE I JIG 
CAPACIT ANCEi 

DUT 

o, 
Rz 

All inputs tr= ti= Sns (10% to 90%). 
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Signetics 825147 
825147A 
4K-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 825147 and 82S147A are field
programmable, which means that cus
tom patterns are immediately available 
by following the 8ignetics Generic I 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 828147 and 828147A includes on
chip decoding and one Chip Enable 
input for ease of memory expansion, and 
features 3-8tate outputs for optimization 
of word expansion in bused organiza
tions. 

Ordering information can be found on 
the following page. 

The 828147 and 828147A devices are 
also processed to military requirements 
for operation over the military tempera
ture range. For specifications and order
ing information consult the 8ignetics Mil
itary Data Book. 

BLOCK DIAGRAM 

ADDRESS 
LINES 

Aa 

1:14 
DECODER 

Product Specification 

FEATURES 
• Address access time: 

- N82S147: &Ons max 
- N82S147A: 45ns max 

• Power dissipation: 625mW typ 
• Input loading: -tOOµA max 
• One Chip Enable input 
• On-chip address decoding 
• No separate fusing pins 
• Fully TTL compatible 
• Outputs: 3-State 
• Unprogrammed outputs are Low 

level 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

64 x 64 MATRIX 

A4o-~~~~~~~-1~"1....-~~~~~~~~~~-.-J 

Aso-~~~~~~~~~--i 

Aau-~~~~~~~~~-. 

A10-~~~~~~~~-01-,_L..,....l...,_L-.-J.........l.....-.1....,,...l..,....J 

November 11, 1986 

o1 02 03 0 4 05 Og 07 09 
OUTPUT LINES 

273 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 



Slgnetlcs Bipolar Memory Products Product Specification 

4K-Bit Bipolar PROM (512 x 8) 825147, 82S147A 

ORDERING INFORMATION 

PACKAGES ORDER CODE 

20-pin Plastic DIP 
N82S147 N • N82S147A N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
N82S147 A • N82S147A A 

300mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Power supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 •c 

Tsrn Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS 0°c<TA<+75°C, 4.7SV<Vec<s.2sv 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typ5 Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
V1c Clamp l1N=-12mA -0.8 -1.2 

Output voltage 

CE= Low 
VoL Low lour= 9.6mA 0.45 v 
VoH High lour=-2mA 2.4 

Input current 

l1L Low V1N = 0.45V -100 µA 
l1H High V1N = 5.5V 40 

Output current 

loz Hi-Z State CE= High, Your= 5.5V 40 µA 
CE - High, Your= o .. sv -40 

los Short circuit' CE= Low, Your= ov -15 -70 mA 

Supply current7 

Ice Vee= 5.25V 125 155 mA 

Capacitance 

CE= High, Vee= 5.0V 
C1N Input V1N =2.0V 5 pF 
Cour Output VouT= 2.0V 8 
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Slgnetlcs Bipolar Memory Products Product Specification 

4K-Bit Bipolar PROM (512 X 8) 825147, 825147A 

AC ELECTRICAL CHARACTERISTICS R1=470n, R2=1kn, CL=30pF, 0°C<TA<+75°C, 4.7SV<Vcc<5.25V 

N82S147 N82S147A 
SYMBOL PARAMETER TO FROM 

Min Typ5 Max Min Typs Max 

Access tlme4 

tAA Output Address 45 60 40 45 

tee Output Chip Enable 20 35 20 30 

Dlssble tlme6 

tco Output Chip disable 20 35 20 30 

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 1µs. 
5. Typical values are at Vee- sv, TA - +25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750{2, R2 = 7500 and CL - SpF. 
7. Measured wtth all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Ao 
A1 
A2 

Vee 

A3 01 
A4 OUT 
As 
Aa Oa 

A1 

GND 

November 11, 1986 

VOLTAGE WAVEFORM 

All inputs tr-lt•5ns (10% to 90%). 
All AC parameters are measured at 1.5V urness otherwise specified. 
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Signefics 

Bipolar Memory Products 

DESCRIPTION 
The 8251478 is field programmable, 
which means that custom patterns are 
immediately available by following the 
5ignetics Generic I 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 8251478 includes on-chip decoding 
and one Chip Enable input for ease of 
memory expansion, and features 3-5tate 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

The 8251478 device is also processed 
to military requirements for operation 
over the military temperature range. For 
specifications and ordering information 
consult the 5ignetics Military Data Book. 

BLOCK DIAGRAM 

Aoo-....,...---i 

ADDRESS 
LINES 

Aa A4 0-...._ ___ L_ __ 
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8251478 
4K-Bit TTL Bipolar PROM 
Objective Specification 

FEATURES 
• Address access time: 25ns max 
• Power dissipation: 625mW typ 
•Input loading: -100µA max 
• One Chip Enable Input 
• On-chip address decoding 
• No separate fusing pins 
• Fully TTL compatible 
• Outputs: 3-State 
• Unprogrammed outputs are Low 

level 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A10-----------i._,._,_.,...........,._._.,......_,._._.,...._,_._..,.... 
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Slgnetlcs Bipolar Memory Products Objective Specification 

4K-Bit Bipolar PROM (512 X 8) 8251478 

ORDERING INFORMATION 

PACKAGES ORDER CODE 

20-pin Plastic DIP 
NB2S1478 N 

300mil-wide 

20-pin Plastic Leaded Chip Carrier 
NB2S1478 A 

350mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating Oto +75 ·c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c.;; TA.;;+ 75°C, 4.75V.;; Vee.;; 5.25V 

SYMBOL PARAMETER TEST CONDITIONS1•2 
LIMITS 

UNIT 
Min Typ5 Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N=-12mA -0.B -1.2 

Output voltage 

CE=Low 
Vol Low 1ouT•9.6mA 0.45 v 
VoH High louT=-2mA 2.4 

Input current 

l1L Low V1N •0.45V -100 µA 

l1H High V1N = 5.5V 40 

Output current 

loz Hi-Z State CE - High, VouT = 5.5V 40 µ.A 
CE = High, VouT = 0.5V -40 

los Short circuit3 CE= Low, VouT = OV -15 -70 mA 

Supply current7 

Ice Vee= 5.25V 125 155 mA 

Capacitance 

CE= High. Vee= 5.0V 
C1N Input V1N = 2.0V 5 pf 
CouT Output VouT=2.0V B 
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Slgne11cs Blpolar Memory Products Objective Specification 

4K-Bit Bipolar PROM (512 X 8) 8251478 

N82S147B 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max 

Ace- tlme4 

IAA Output Address 25 ns 

lcE Output Chip Enable 15 ns 

Disable tlme6 

tco Output Chip disable 15 ns 

NOTE8' 
1. All voltage values are with respect to network ground terminal. 
2. Positive current is defined es into the tenninal referenced. 
3. Duration of the short circuR should not exosed 1 second. 
4. Tested at an address cycle time of 1µs. 
5. Typical values are at Vrx; • 5V, TA= + 25°C. 
6. Meesured at a delta of 0.5V from Logic Level with R1 - 7500, R2 - 750!1 and CL - 5pF. 
7. Meesured with all Inputs grounded and all oUtputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

o, 

DUT 

o, 
A1 

GND 

-:-

All inputs ~ - ~ - 5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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BK-bit TTL Bipolar PROM 
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Signetics 825181 
825181A 
SK-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 825181 and 825181A are field pro
grammable, which means that custom 
patterns are immediately available by 
following the 5ignetics Generic I fusing 
procedure. The 825181 and 825181A 
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 4 Chip Enable inputs for ease of 
memory expansion. It features 3-5tate 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

The 825181 and 82S181A devices are 
also processed to military requirements 
for operation over the military tempera
ture range. For specifications and order
ing information consult the 5ignetics Mil
itary Data Book. 

BLOCK DIAGRAM 

I 
I 

ADDRESS LINES I 

I 

Product Specification 

FEATURES 
•Address access time: 

- N82S181: 70ns max 
- N82S181A: 55ns max 

• Power dissipation: 76µW/bit typ 
• Input loading: -100µA max 
• On-chip address decoding 
• Four Chip Enable inputs 
• Outputs: 3-State 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

Ao~~~~~~~~~-...-'-r~r-""T~..-""T~"T'""....,........., 

A1 <.>-~~~~~~~~-

A2 ~~~~~~~~~---1M 

A3 .,._~~~~~~~~---L..,...r....,...._,_._...,.........,_,_...,......_ ...... ...,..... 
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Signetics Bipolar Memory Products Product. Speelfication 

SK-Bit TTL Bipolar PROM (1024 X 8) 825181, 825181A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82S181 N • N82S181A N 600mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82S181 A • N82S181A A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 •c 
TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c "TA"+ 75°C, 4. 75V "Vee< 5.25V 

LIMlts 
SYMBOL PARAMETER TEST CONDITIONS1•2 

Typ5 
UNIT 

Min Max 

Input voltage2 

V1L Low I 0.8 v 
V1H High 2.0 
Vic Clamp l1N•-12mA 1 •0.8 -1.2 

Output voltage2 

"CE1 ,2 • Low, C!:a,4 • High 
VoL Low loUT=9.6mA 0.45 v 
VOH High lour=-2mA 2A 

Input current 1 

l1L Low V1N "'0.45V -100 µA 
l1H High V1N =5.5V 40 

Output current 1 

loz Hi-Z State CE1.2 =High, CE3,4 =Low, VOUT • 5.5V, 40 µA 
CE1,2 - High, CEa,4 - Low, Vour = 0.5V -40 

los Short cireult3 CE1,2 =Low, CE3,4 •High, VoUT = OV -15 -70 niA 
High stored 

Supply current7 

Ice Vee•5.25V 125 175 mA 

Capacitance 

rn:1,2 = High, Vee = 5.0V 
C1N Input V1N=2.0V 5 pF 
Gour Output VOUT=2.0V 8 
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Signetics Bipolar Memory Products Product Specification 

BK-Bit TTL Bipolar PROM (1024 X 8) 825181, 825181A 

AC ELECTRICAL CHARACTERISTICS R1 = 470!1, R2 = 1 k'2, CL= 30pF, o·c <TA< +75°C, 4.75V <Vee< 5.25V 

SYMBOL PARAMETER TO FROM 

Access time4 

tAA Output Address 

teE Output Chip Enable 

Disable time6 

teD Output Chip disable 

NOTES: 
1. Positive current is defined as into the terminal referenced. 
1. All voltages with respect to network ground. 
1. Duration of the short circuit should not exceed 1 second. 
4. Tested at an address cycle time of 1 µs. 
5. Typical values are at Vee= SV, TA= +25°C. 

Min 

N82S181 N82S181A 
UNIT 

Typs Max Min Typs Max 

50 70 45 55 ns 

25 40 25 40 ns 

25 40 25 40 ns 

6. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2 = 750!1 and c, = 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee ,------------------------ +3.0V 

1.SV 

'------------------------ov 
Vee 

r 
AU inputs tr= t1 = 5ns (10% to 90%). 
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Signetics 825181C 
SK-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 82S181C is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic I fusing procedure. 
The 825181 C 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 3-State 
outputs for optimization of word expan
sion 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 

I 

ADDRESS LINES : 

I 

Preliminary Specification 

FEATURES 
• Address access time: 35ns max 
• Power dissipation: 76µW/bit typ 
• Input loading: -100µA max 
• On-chip address decoding 
• Four Chip Enable inputs 
• Outputs: 3-State 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

~o-~~~~~~--r-'-r--r--r--r-ir---r---r'.., 
A10------------0>t 
A20----------..-tlft 
"30------------L., ........................................................ T-' ...... ~ 

g1o----... 
CE2 

g~o----' 
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Signetics Bipolar Memory Products Preliminary Specification 

SK-Bit TTL Bipolar PROM (1024 X 8) 82S181C 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82S181C N 

600mil-wide 

24-pin Plastic DIP 
N82S181C N3 

300mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82S181C A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
+5.5 Voe 

Vo Off-state 

Temperature range 
TA Operating O to +75 ·c 
Tsrn Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c <TA<+ 75°C, 4.75V <Vee< 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1• 2 UNIT 

Min Typs Max 

Input voltage2 

V1L Low 0.8 
v 

V1H High 2.0 
Vic Clamp l1N=-12mA -0.8 -1.2 

Output voltage2 

CE1,2 =Low, CE3,4 =High 
VoL Low lour= 9.6mA 0.45 v 
VoH High lour= -2mA 2.4 

Input current 1 

l1L Low V1N = 0.45V -100 µA 
l1H High V1N = 5.5V 40 

Output current 1 

loz Hi-Z State CE1.2 =High, CE3,4 =Low, Your= 5.5V 40 µA 
CE1,2 =High, CE3.4 =Low, Your= 0.5V -40 

los Short circuit CE1,2 =Low, CE3.4 =High, Your= OV -15 -70 mA 
High stored 

Supply current7 

Ice Vee= 5.25V 125 175 mA 
--1 

Capacitance 

CE1,2 =High, Vee= 5.0V 
C1N Input V1N =2.0V 5 pF 
Gour Output Your= 2.ov 8 
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Signetics Bipolar Memory Products Preliminary Specification 

SK-Bit TTL Bipolar PROM (1024 X 8) 82S181C 

AC ELECTRICAL CHARACTERISTICS R1=4700, R2=1k0, cL~30pF, 0°C<:TA<:+75°C, 4.75V<:Vcc<:5.25V 

SYMBOL 1 l l l LIMITS J 
PARAMETER TO FROM 

l l l l 
UNIT 

Min Typ5 Max 

Access tlme4 

IAA f f Output f Address I f 25 f 35 I ns 

tee Output Chip enable 15 20 ns 

Dleable tlme8 

tco I I Output I Chip disable I I 15 I 20 I 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 1µs. 
5. Typical values are at Vee• 5V, TA= + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 • 750!l, R2 = 750!l and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

Vee 

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

""'""" 
All inputs: ~ = ~ = 5ns (10% to 90%). 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82S123 is field programmable, 
which means lowing the that custom 
patterns are immediately available by 
following the Signetics Generic I fusing 
procedure. The standard 825183 is sup
plied 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 3 Chip Enable inputs for ease of 
memory expansion. It features 3-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 CE1, 

rn:"2. and CEs lines. 

A D-type latch is used to enable the 3-
State output drivers. In the Latched 
Read mode, outputs are held in their 
previous state (High, Low, or Hi-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 

ADDRESS 
LINES 

BUFFER 
DECODER 

825183 
SK-Bit TIL Bipolar PROM 
Product Specification 

es outputs to go to the Hi-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 
Hi-Z condition if the chip was disabled. 

Ordering information can be found on 
the following page. 

FEATURES 
• Address access time: 60ns max 
•Power dissipation: BOµW/blt typ 
• Input loading: -100µA max 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• Three Chip Enable Inputs 
• Outputs: 3-State 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Code conversion 

84 x 128 MATRIX 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

TOP VIEW 

STROBE<>-----------'..., •BIT OUTPUT LATCH 

LATCH 
Q 
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Signetics Bipolar Memory Products Product Specification 

BK-Bit TTL Bipolar PROM ( 1024 X 8) 825183 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82S183 N 

600mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82S183 A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Temperature range 
TA Operating o to +75 oc 

Tsrn Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS 0°c <TA<+ 75°c, 4.75V <Vee< 5.25V 

PARAMETER I LIMITS I UNIT SYMBOL TEST CONDITIONS4 

Min Typ6 Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N = -12mA -0.8 -1.2 

Output voltage 

[ CE1.2 =Low, CE3 =Strobe= High 
Vol Low louT = 9.6mA 0.45 v 
VoH High louT = -2.0mA 2.4 

Input current4 

l1L Low V1N = 0.45V -100 µA 
l1H High V1N = 5.5V 25 25 

Output current4 

loz Hi-Z State CE= High or CE= Low, VouT = 5.5V 40 µA 
CE= High or CE= Low, VouT = 0.5V -40 

los Short circuit 1 CE = Low, CE = High, VouT = OV, 
-15 -70 mA 

High stored 

Supply current9 

Ice Vee= 5.25V 130 175 mA 

Capacitance 

CE1,2 =High or CE3 =Low, Vee= 5.0 
C1N Input V1N = 2.0V 5 pF 
CouT Output VouT= 2.0V 8 

November 11, 1986 288 



Signetics Bipolar Memory Products Product Specification 

SK-Bit TIL Bipolar PROM ( 1024 X 8) 825183 

AC ELECTRICAL CHARACTERISTICS R1 = 470!1, R2 = 1k!1, CL= 30pF, 0°c<TA <+75°C, 4.75V<Vcc<5.25V 

SYMBOL PARAMETER TO FROM TEST CONDITIONS MIN TYP6 MAX UNIT 

Access lime2 

tAA Output Address Latched or transparent read 1 45 60 
tcE Output Chip 25 40 

ns 

enable 
··-

Disable time2•7 

tco Output Chip Latched or transparent read 25 40 ns 
disable 

Setup and hold tlme3 

tcos Setup time 
Output 

Chip Latched read only 40 
tcDH Hold time enable 10 

ns 
tADH Hold time Output Address 0 

Pulse wldth3 

tsw Strobe Latched read only 30 15 ns 

Latch time3 

tsL Strobe Latched read only 60 35 ns 

Delatch time3•7 

toL Strobe Latched read only 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 T AA nanoseconds 

after the address has changed the T CE nanoseconds after the output circuit is enabled. T co is the time required to 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 ch!p enable conditions enable the outputs. 

4. Positive current is defined as into the terminal referenced. 
5. Areas shown by crosshatch are latched data from previous address. 
6. Typical values are Vee= 5V, TA=+ 25°C. 
7. Measured at a delta of 0.5V from Logic Level with R1 = 750[2, R2 = 750.Q and CL= 5pF. 
B. All AC parameters are measured at 1.5V unless otherwise specified. 
9. Measured with a~t inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

o, 

GND 
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, Slgnetics Bipolar Memory Products 

SK-Bit TTL Bipolar PROM (1024 X 8) 

TIMING DIAGRAMs8 

Transparent Read 

--,1.r-------,1,r------ +3.0V 
·;,;,;.;.;.;;.JT~;....-----"'r~--------ov 

~+--1 .... --=--t---l\..11r'----- +3.0V 

Output Latches Not Used 
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Latched Read3 

STROBE 
.----------------+a.av 

1.5V 

----"t""-----1,,----------------+3.0V 
AO ••. AN 1.5V 

ov 

1.5V 

, ,. _____ +a.ov 
UV r'------'I OV. 

------+---+---+-------.... -------+3.0V 
CE3 ---- ---- ------- --------ov 

1co+I 
Hl·Z 

Output Latches Used 



Signetics 825185 
SK-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 625165 is field programmable, 
which means that custom patterns are 
immediately available by following the 
5ignetics Generic I fusing procedure. 
The standard 625165 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 3-5tate outputs 
for optimization of word expansion in 
bused organizations. 

Product Specification 

FEATURES 
• Low power dissipation: 

SOµW/blt typ 
•Address access time: 100ns max 
• Input loading: -100µA max 

• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 

• Fully TTL compatible 
• One Chip Enable Input 
• Outputs: 3-State 

APPLICATIONS 

Ordering information can be found on • Sequential controllers 
the following page. • Control store 

The 625185 devices are also processed • Random logic 
to military requirements for operation • Code conversion 
over the military temperature range. For 
specifications and ordering information 
consult the 5ignetics Military Data Book. 

BLOCK DIAGRAM 

84 x 128 MATRIX 

Aoo-~~~~~~-.ir'°:""::""f"":1::32:-J-:-'.1:3=2"j"":-'.::'°1 
MUX MUX 
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Slgnetics Bipolar Memory Products 

SK-Bit TIL Bipolar PROM (2048 X 4) 

ORDERING INFORMATION 

DESCRIPTION 

18-pin Plastic DIP 
300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER 

Vee Supply voltage 

V1N Input voltage 

Output voltage 
Vo Off-state 

Temperature range 
TA Operating 
TsTG Storage 

ORDER CODE 

N82S185 N 

RATING UNIT 

+7 Voe 

+5.5 Voe 

+5.5 Voe 

o to +75 •c 
-65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c.;; TA.;;+ 75°C, 4.75V.;; Vee.;; 5.25V 

SYMBOL PARAMETER TEST CONDITIONS1.2 

Input voltage 1 

V1L Low 
V1H High 
Vic Clamp l1N=-12mA 

Output voltage 1 

Q:=Low 
Vol Low louT= 16mA 
VoH High loUT=-2mA 

Input current2 

l1L Low V1N-0.45V 
l1H High V1N=5.5V 

Output current 

loz Hi-Z State Q: =High, VoUT = 0.5V 
Q: •High, VoUT • 5.5V 

las Short circuit3 Q: = Low, VouT = OV, High stored 

Supply current7 

Ice Vcc•5.25V 

Capacitance 

a: - High, Vee - 5.0V 
C1N Input V1N=2.0V 
CouT Output VoUT=2.0V 
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825185 

LIMITS 
UNIT 

Min Typ& Max 

0.8 v 
2.0 

-0.8 -1.2 

0.45 v 
2.4 

-100 µA 
40 

-40 µA 
40 

-15 -70 mA 

90 120 mA 

5 pF 
8 



Signetics Bipolar Memory Products Product Specification 

SK-Bit TTL Bipolar PROM (2048 X 4) 825185 

AC ELECTRICAL CHARACTERISTICS R1 =270.11, R2 =600.11, CL=30pF, O'C<TA<+75'C, 4.7SV<Vcc<S.25V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typs Max 

Access tlme4 

tAA Output Address 70 100 ns 

tcE Ou1put Chip Enable 30 40 ns 

Disable time6 

tco 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 1 µs. 
5. All typical values are at V cc = 5V, TA = + 25 °C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750.Q, R2 = 750.Q and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

+3.0V 
Vee 

ov 

+3.0V 
CE" 

ov 
04 

R2 JIG CAPACITANCE) ICL (INCLUDES SCOPE & 

Vol 

All inputs ti-"" 11"' 5ns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82S185A is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic I fusing 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 3-State outputs 
for optimization of word expansion in 
bused organizations. 

Ordering information can be found on 
the following page. 

The 82S185A device is 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 

ADDRESS 

825185A 
SK-Bit TTL Bipolar PROM 
Product Specification 

FEATURES PIN CONFIGURATION 
• Low power dissipation: 

70µW/bit typ 
N Package 

• Address access time: 50ns max 
• Input loading: -tOOµA max 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• One Chip Enable input 
• Outputs: 3-State 

APPLICATIONS TOP VIEW 

• Microprogramming 
• Control store 
• Random logic 
• Code conversion 

64 ic 128 MATRIX 

ACJO-....--~~~~~-.ir--:::-"f""-1:~H"""1"""'."1:~32"""1"°'.":-:'1 
MUX MUX 

4 3-STATE DRIVERS 

OUPTUT LINES 
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Slgnetlcs Bipolar Memory Products 

SK-Bit TTL Bipolar PROM (2048 X 4) 

ORDERING INFORMATION 

DESCRIPTION 

18-pin Plastic DIP 
300mil·wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER 

Vee Supply voltage 

V1N Input voltage 

Output voltage 
Vo Off-state 

Temperature range 
TA Operating 
TsTG Storage 

ORDER CODE 

N82S185A N 

RATING UNIT 

+7 Voe 

+5.5 Voe 

+5.5 Voe 

o to +75 'C 
-65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c .;; TA .;; + 75'C, 4.75V.;; Vee.;; 5.25V 

SYMBOL PARAMETER TEST CONDITIONS1,2 

Input voltage 

V1L Low Vcc=4.75V 
V1H High Vcc,=5.25V 
Vic Clamp l1N=-12mA 

Output vQltage 

'CE= Low 
Val Low lour=16mA 
VoH High 1our=-2mA 

Input current 

l1L Low V1N-0.45V 
l1H High V1N = 5.5V 

Output current 

loz Hi·Z State 'CE,. High, Vour = 0.5V 
'CE = High, Vour = 5.5V 

los Short circuit3 'CE= Low, Vour = OV High stored 

Supply current7 

Ice. Vcc,=5.25V 

C&pacltance 

CE • High, Vee.= 5.0V 
C1N Input V1N=2.0V 
Gour Output Vour= 2.0V 

November 11, 1986 295 

Product Specification 

825185A 

LIMITS 
UNIT 

Min TypS Max 

0.8 v 
2.0 

-0.8 -1.2 

0.45 v 
2.4 

-100 µA 
40 

-40 µA 
40 

-15 -70 mA 

110 155 mA 

5 pF 
8 



Signetics Bipolar Memory Products Product Specification 

BK-Bit TIL Bipolar PROM (2048 x 4) 825185A 

AC ELECTRICAL CHARACTERISTICS R1 =270!1, R2 =600!1, CL=30pF, 0°c<TA<+75°C, 4.75V<Vcc<5.25V 

N82S185A 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max 

Access time4 

tAA Output Address 40 50 ns 

tcE Output Chip Enable 20 30 ns 

Disable time6 

tco Output Chip disable 20 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 µs. 
5. Typical values are at Ve= 5V, TA=+ 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2 = 750!1 and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Vee 

Ao 
A1 Vee 
A2 

Aa o, 
A4 •1 

OUT 

As 04 
A1 T' ·~'"·~ ~,. .. As R2 JIG CAPACITANCE) 

-=-

VOLTAGE WAVEFORM 

~---------------------- +3.0V 

1.5V 

'------------------------ov 

All inputs tr= It= 5ns (10% to 90%). 
All AC parameters are measured at i.5V unless otherwise specified. 
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Signetics 825185C 
SK-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 825185C is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic I fusing 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 3-State outputs 
for optimization of word expansion in 
bused organizations. 

Ordering information can be found on 
the following page. 

The 82S185C device is 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 

ADDRESS 

Objective Specification 

FEATURES 
• Low power dissipation: 

70µW/bit typ 

• Address access time: 25ns max 
• Input loading: -100µA max 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 

• Fully TTL compatible 
• One Chip Enable input 

• Outputs: 3·State 

APPLICATIONS 
• Microprogramming 
• Control store 
• Random logic 
• Code conversion 

14 • 121 MATRIX 

~o-,~~~~.....r"":-:--i-,-:H°T"1-~""I"__., 
MUX MUX 

~O-'--~~~--<-L.....-L-....-L..,.......JL......,.....J 

4 3.STATE DRIVERS 

03 

OUPTUT LINES 
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PIN CONFIGURATION 

N Package 

TOP VIEW 



Signetics Bipolar Memory Products 

81<-Bit TTL Bipolar PROM (2048 x 4) 

ORDERING INFORMATION 

DESCRIPTION 

18-pin Plastic DIP 
300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER 

Vee Supply voltage 

V1N Input vol~ge 

Output voljage 
Vo Off-state 

Temperature range 
TA Operating 
T$TG Storage 

ORDER CODE 

N82S185C N 

RATING UNIT 

+7 Voe 

+5.5 Voe 

+5.5 Voe 

o to +75 •c 
-65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c ..;; TA..;;+ 75°C, 4.75V..;; Vee..;; 5.25V 

SYMBOL PARAMETER TEST CONDITIONS1.2 

Input voltage 

V1L Low Vee=4.75V 
V1H High Vee= 5.25V 
Vic Clamp l1N•-12mA 

Output voltage 

eE=Low 
VOL Low loUT• 16mA 
VoH High louT=-2mA 

Input current 

l1L Low V1N=0.45V 
1.lH High V1N=5.5V 

Output cumtnt 

loz Hi-Z State eE = High, VouT = 0.5V 

los Short circuit' 
CE• High, VoUT • 5.5V 

eE = Low, VouT = OV High stored 

Supply current7 

.I~ Vee•5.25V 

Capacitance 

CE• High, Vee• 5.0V 
C1N Input V1N =2.0V 
CouT Output VoUT•2.0V 
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Objective SpecifiCQtion 

825185C 

LIMITS 
UNIT 

Min Typ• Max 

0.8 v 
2.0 

-0.8 -1.2 

0.45 v 
2.4 

-100 µA 
40 

-40 µA 
40 

-15 -70 mA 

110 155 mA 

5 pF 
8 



Signetics Bipolar Memory Products Objective Specification 

BK-Bit TTL Bipolar PROM (2048 X 4) 825185C 

AC ELECTRICAL CHARACTERISTICS R1 -270r!, R2 -600r!, cL-30pF, O'C<TA<+75'C, 4.75V<Vcc<S.25V 

1 I 1 1 N82S185C J SYMBOL PARAMETER TO FROM J l l J 
UNIT 

Min Typs Max 

Access tlme4 

!AA l l Output 

f 
Address 

f f 20 1 25 

f 
ns 

!cE l l Output Chip Enable 10 15 ns 

Disable time6 

tcD l I Output I Chip disable I I 10 I 15 I 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 µs. 
5. Typical values are at Ve= 5V, TA = + 25°C. 
6. Measured at a delta of 0.SV from Logic Level with R1 - 750!1, R2 - 750!1 and CL - 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Vee 

Vee 

VOLTAGE WAVEFORM 

,.------------------------+3.0V 
1.SV 

'------------------------ov 
ce ----+~ 

All inputs tr""' t, = 5ns (10% to 90%}. 
Alt AC parameters are measured at 1.5V unless otherwise specified. 
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Signetics 

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 II programming 
method. The output structure is 3-State 
for ease in connection to bus-organized 
systems. The combination of on-chip 
registers and 3-State outputs will sub
stantially reduce cost and size of pipe
lined microprogrammed systems 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 
Vee. 

BLOCK DIAGRAM 

Ao 
A, 

"2 1 OFl4 
WOAD 

Aa DECODER 
Ae 
Aa 

Ae 
A1 1DF18 
Ae BIT 

Ao DECODER 
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82HS187 
82HS187A 
SK-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 
INIT 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 Ao to A9. 

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 stave 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 

1:18 MULTIPLEXER 

8-BIT EDGE-TRIGGERED REGISTER 

300 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

FEATURES 
• On-chip edge-triggered registers 
• Programmable register with 

Asynchronous initialize function 
• 24-pin 300mil-wide DIP package 
• Read cycle "Address setup plus 

clock to output delay" 
- N82HS187: 55ns max 
- N82HS187A: 45ns max 

• Outputs: 3-State 
• Unprogrammed outputs are High 

level 
• Synchronous and Asynchronous 

Enables for word expansion 



Signetics Bipolar Memory Products Product Specification 

BK-Bit TTL Bipolar PROM (1024 X 8) 82HS187/82HS187A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82HS187 N • N82HS187A N 300mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82HS187 A • N82HS187A A 

450mil-square 
-~-~-------

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating O to +75 o·c 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS o•c <TA<+ 75"C, 4.75V <Vee< 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typ5 Max 

Input voltage2 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N=-18mA -0.8 -1.2 

Output voltage2 

G, GS= Low 
Vol Low lour= 16mA 0.5 v 
VoH High lour= -2mA 2.4 

Input current 1 

l1L Low V1N = 0.45V -250 µA 
l1H High V1N = 5.25V 40 

Output current 1 

loz Hi-Z State G = High, Vour = 5.25V 40 µA 
G = High, Vour = 0.5V -40 

los Short circuit3 G, GS= Low, Vour = OV -15 -70 mA 
High stored 

Supply current7 

Ice Vee= 5.25V 125 175 mA 

Capacitance 

G = High, Vee= 5.0V 
C1N Input V1N = 2.0V 5 pF 
Gour Output Vour = 2.0V 8 
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Signetics Bipolar Memory Products Product Specification 

8K-Bit TTL Bipolar PROM (1024 X 8) 82HS187/82HS187A 

AC ELECTRICAL CHARACTERISTICS R, = 270Q, R2 = 600!1, CL= 30µF, o•c <TA<+ 75°C, 4.75V <Vee< 5.25V 

N82HS187 
SYMBOL PARAMETER4 TO FROM 

Min Typs 
r---

lcSA Setup 
CK Address 

35 
le HA Hold 0 

toe Delay Output CK 

twe Width H & L CK 20 10 

tesGs Setup 
CK GS 

15 
leHGS Hold 5 

lo1N Delay Output INIT 12 

te1N Recovery CK INIT 20 9 

tw1N Width INIT 25 

toG Delay Output G 11 

toze 6 Delay Output CK 16 

tozG 6 Delay Output G 14 
~-

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 µs. 
5. Typical values are at Vee= 5V, TA=+ 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2 = 750!1 and CL= 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 
1---:--·--
I ~K Vee 

o--Ao 
... ... 
A3 (INCWDES 

A4 09 R, SCOPE&JIG .. CAPACITANCE) 

.. o, 
A, .. .. 

0--..- INIT, G, GS 

"::'" GND 

All inputs: tr= tt = 5ns (10% to 90%). 
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N82HS187A 
UNIT 

Max Min Typ Max 

30 
0 

ns 

20 0 15 ns 

15 10 ns 

10 
5 

ns 

30 25 ns 

15 ns 

20 ns 

25 20 ns 

25 20 ns 

25 20 ns 



Slgnetlcs Bipolar Memory Products Product Specification 

SK-Bit lll Bipolar PROM ( 1024 X 8) 82HS187/82HS187A 

VOLTAGE WAVEFORMS 

~-----------..r---------------------------------+aev 
ADDRESS~ ~~---------------------------------ov 

t«ITE: 

SYNCHRONOUS 
ENAllLE 

All AC .,..,...,_. are meaourod at 1.5V unlesa otherwlae speoltled. 

N01': 
All AC .,..,...,_. ere meaourod at 1.SV unlesa otherwlaa apeclfled. 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82HS189 is a programmable read 
only memory containing D-type, master
slave data registers. The 82HS 189 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 II programming 
method. The output structure is 3-State 
for ease in connection to bus-organized 
systems. The combination of on-chip 
registers and 3-State outputs will sub
stantially reduce cost and size of pipe
lined microprogrammed systems and 
other designs where accessed PROM 
data is temporarily stored in a register. 

All outputs will go into the third state or 
Hi-Z con~ition 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 

BLOCK DIAGRAM 

Ao 

"' .... 1 OF84 
WORD .... DECODER ... 

Ao 

1OF16 
BIT 

DECODER 

INIT 

CLK 

iii R.IP-FLOP 

0 
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82HS189 
82HS189A 
BK-Bit lll Bipolar PROM 
Product Specification 

Hi-Z condition with the application of 
Vee. 

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 Ao 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) ot" 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-lllT 
PROGRAMMABLE FUSE ARRAY 

1:16 MULTIPLEXER 

INITIALIZE WORD 

I-BIT EDGE-TRIGGERED REGISTER 

304 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

FEATURES 
• On-chip edge-triggered registers 
• Asynchronous and Synchronous 

Enables for word expansion 
• Programmable register with 

synchronous initialize function 
• 24-pin 300mil-wide package 
• Read cycle "Address setup plus 

clock to output delay" 
- N82HS 189: 55ns max 
- N82HS189A: 45ns max 

• Unprogrammed outputs are High 
level 

• Outputs: 3-State 



Signetics Bipolar Memory Products Product Specification 

SK-Bit TTL Bipolar PROM (1024 X 8) 82HS189/82HS189A 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82HS189 N • N82HS189A N 

300mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82HS189 A • N82HS189A A 

450mil-square 
L__________ 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 

'C 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS 0°c <TA<+ 75°C, 4.75V <Vee< 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typ5 Max 

Input voltage2 

V1L 

~ 
0.8 v 

V1H 2.0 

Vic 
h 

p l1N=-18mA -0.8 -1.2 

Output voltage2 

I 
G, GS= Low 

Vol Low louT= 16mA 0.5 v 
VoH High louT=-2mA 2.4 

Input current 1 

l1L Low V1N = 0.45V -250 µA 

l1H High V1N = 5.25V 40 

Output current 1 

loz Hi-Z State G =High, VouT = 5.25V 40 µA 
G =High, VouT = 0.5V -40 

los Short circuit3 G, GS= Low, VouT = OV -15 -70 mA 
High stored 

Supply current' 

Ice Vee= 5.25V 125 175 mA 

Capacitance 

G = High, Vee= 5.0V 

C1N Input V1N = 2.0V 5 pF 

CouT 
'----

Output VouT = 2.0V 8 
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$1gnetics Bipolar Memory Produqts 

SK-Bit TTL Bipolar PROM (1024 x 8) 

N82HS189 
SYMBOL PARAMETER4 TO FROM 

Min iyp5 

lcsA Setup CK Address 
35 

fcHA Hold 0 

toe Delay Output CK 10 

twc Width H&L CK 20 10 

lcsGS Setup CK ~ 
15 

lcHGS Hold s 
lcstN Setup CK m 25 

8 
fcHIN Hold 0 

too Delay Output ~ 11 

tozc6 Delay Output CK ~ 16 

fcizG 6 Delay Output ~ 14 

NOTES: 
1. Positive current Is defined as Into the terminal referenced. 
2. All voltages with respect to network groul!d. 
3. Duration of short circutt should not excesd 1 second. 
4. Tested at an address cycle time of 111& 
5. Typical values are at Vcc•sv, TA•+25'C. 
8. Measured at a delta of o.sv lroln Logic Level wllh R1 • 7500, R2 • 7500 and Ct. • 5pF. 
1. Measured wllh all Input$ grounded and all outputs open. 

TEST LOAD CIRCUIT 

CK Yoe 

0, 

-:-GND 

Al lnpuls: t, • ~ • Sno (10% to 90%). 
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Product Spec~icotlon 

82HS189/82HS189A 

= 
N82HS189A 

UNIT 
Max Mli'I Typ Max 

30' ns 
0 

20 () 15 ns 

15 ns 

10 ns 
5 

20 
0 

ns 

25 20 t1S 

25 20 nli 

25 20 ns. 



Slgnetlcs Bipolar Memory Products Product Specification 

SK-Bit TTL Bipolar PROM (1024 X 8) 82HS189/82HS189A 

VOLTAGE WAVEFORMS 

NOTE: 

ADDREl!S ==x ______ .Jx ... r:::::::::::::::::::::::::::::::::::::::: :~v 
CtDCK 

SYNCHRONOUS 
ENABLE 

r------ +3.0V 

l'------------'-+------ov lwc-1 
,------------------- +3.GV 

o.sv __ _.__.... __ _.__--i... ,.... ........ .......,. l. o.sv 
Hl-Z __ __.._ ____ l. _ YoH 

OUTPUTS---...,..-.,...--..,..--~~----~~=-..;,;;,;;_ __ ~"'--...,..---"'I t fVOL 
0.SV 0.SV 

,---+--... ------ii----+----+-- +3.0V 

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

CLOCK I ------
-----+3.GV 

o.sv 
,-----.----- _l_ - VoH OUTPUTS----------+----< VALID INIT WORD 

NOTE: 

ASYNCHRONOUS 
. ENABLE 

All AC parameters are measured at 1.5V unless otherwise specified. 
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16K-bit TTL Bipolar PROM 

82S191/82S191A 

82S191C 

82HS191 

82HS195/82HS195A/ 
82HS195B 

16,384-bit PROM (2048 x 8) ........... 311 

16,384-bit PROM (2048 x 8) ........... 314 

16,384-bit PROM (2048 x 8) ........... 317 

16,384-bit PROM (4096 x 4) ........... 320 

309 





Signetics 825191 
825191A 
16K-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 825191 and 825191A are field pro
grammable, which means that custom 
patterns are immediately available by 
following the 5ignetics Generic I fusing 
procedure. The 825191 and 825191A 
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 3-5tate 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

The 828191 and 825191A devices are 
also processed to military requirements 
for operation over the military tempera
ture range. For specifications and order
ing information consult the 5ignetics Mil
itary Data Book. 

BLOCK DIAGRAM 

~o-----
1:111 

DECODER 

A10 1.r-----.1...._J 

Product Specification 

FEATURES 
• Addreu acceu time: 

- N82S191: eons max 
- N82S191A: 55ns max 

•Power dissipation: 40µW/blt typ 
• Input loading: -100µA max 
• Three Chip Enable Inputs 
• On-chip addreu decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• Outputs: 3-State 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

Ao tr---------.. 
A1tr---------"I AaO----------.. AaO-----------:.."'T'" ........ "'T'" ........ "'T'" ........ "'T'"..., ... 

1!110--.--.... 
CEz 1------1 
CEau---...-' 

November 11, 1986 

01 Oz 0a 04 01 09 0., Oe 

OUTPUT LINl!S 

311 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

..r.t.c!i! ~.t.t 

TOl'VIEW 



Slgnetlcs Bipolar Memory Products Product Specification 

16K-Bit TTL Bipolar PROM (2048 X 8) 825191, 82S191A 

ORDERING INFORMATION 

PACKAGE DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82S191 N • N82S191A N 

600mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82S191 A • N82S191A A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 •c 

TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c.;; TA.;;+ 75°C, 4.75V.;; Vee.;; 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Mi.n Typ5 Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N=-12mA -0.B -1.2 

Output voltage 

CE1 = Low, CE2,a = High 
VoL Low louT= 9.SmA 0.45 v 
VoH High louT•-2mA 2.4 

Input current 1 

l1L Low V1N =0.45V -100 µA 
l1H High V1N = 5.5V 40 

Output current 1 

loz Hi-Z state CE1 = High, CE2,a = Low, -40 µA 
VouT= 0.5 

CE1 = High, CE2,3 = Low, 40 
VoUT= 5.5 

los Short circuit3 CE1 = Low, CE2,3 = High, -15 -70 mA 
VouT=OV 

Supply current7 

Ice Vee= 5.25V 130 175 mA 

Capacttance 

CE1 = High, CE2,a • Low, 
Vee= 5.0V 

C1N Input V1N •2.0V 5 pF 

CoUT Output VouT = 2.0V 8 
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Signetics Bipolar Memory Products Product Specification 

16K-Bit TTL Bipolar PROM (2048 X 8) 825191, 82S191A 

AC ELECTRICAL CHARACTERISTICS R1 =470Q, R2 =1kQ, CL=30pF, 0°C<TA<+75°C, 4.75V<Vcc<5.25V 

N82S191 N82S191A 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max Min Typ Max 

Access tlme4 

!AA Output Address 50 80 50 55 ns 

lcE Output Chip enable 30 40 20 30 ns 

Disable tlme6 

!co Output Chip disable 30 40 20 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 µs. 
5. Typical values are at Vee= 5V, TA=+ 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2 = 750!1 and c, = 5pF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

Ao 
A1 +3.0V 

A2 Vee 
A3 o, 
A4 

ov 

Ce1 +3.0V 

As R1 

As CE2eE3 ov 
A1 VoH 
As 

Ag OUT Vol 
A10 09 

All inputs tr ... t1 • 5ns (10% to 90%). 
AU AC parameters are measured at 1.5V unless otherwise specified. 
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Signetics 825191C 
16K-Bit TTL Bipolar PROM 
Product Specification 

Bipolar Memory Products 

DESCRIPTION FEATURES 
• Address access time: 35ns max 
• Power dissipation: 40µW/blt typ. 
• Input loading: -100µA max 
• Three Chip Enable Inputs 

The 82S191C is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic I fusing procedure. 
The 82$191 C 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. 

• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• Outputs: 3·State 

This device includes on-chip decoding 
and 3 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan
sion in bused organizations. 

APPLICATIONS 

Ordering information can be found on 
the following page. 

• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 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. 

• Control store 

BLOCK DIAGRAM 

ADDRESS 
LINES 

Ao 0----------.. A10------------o .. Azo----------.. 

• Random logic 
• Code conversion 

Aao----------"t.,........,~..,.. ........... ..,......, ...... ..,...._, ..... 

Ci1~---' CEz J-------t 
CE30----L.-" 

01 Oz <>a o• Os oa Of 08 
9000931$ 
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Signetlcs Bipolar Memory Products Product Specification 

16K-Bit TTL Bipolar PROM (2048 X 8) 825191C 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82S191C N 

600mil-wide 

24-pin Plastic DIP 
N82S191C N3 

300mil-wide 

28-pin Plastic Leaded Chip Carner 
N82S191C A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
Vo Off-state +5.5 Voe 

Temperature range 
TA Operating o to +75 •c 
TSTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS 0°C.;; TA.;;+ 75'C, 4.75V.;; Vee.;; 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1.2 UNIT 

Min Typs Max 

Input voltage 

V1L Low 0.8 v 
V1H High 2.0 
Vic Clamp l1N=-12mA -0.8 -1.2 

Output voltage 

CE1 = Low, CE2,3 = High 
VoL Low louT=9.6mA 0.45 v 
VoH . High louT=-2mA 2.4 

Input current 

l1L Low V1N =0.45V -100 µ.A 
l1H High V1N = 5.5V 40 

Output current 

loz Hi-Z state CE1 =High, CE2,3 = Low, -40 µ.A 
VouT = 0.5 

CE1 = High, CE2,3 = Low, 40 
VouT = 5.5 

los Short circuit3 CE1 = Low, CE2,3 = High, -15 -70 mA 
VouT=OV 

Supply current7 

Ice Vee= 5.25V 130 175 mA 

Capacitance 

Vee= 5.0V 
C1N Input V1N = 2.0V 5 pF 
CouT Output VouT = 2.0V 8 
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Slgnetics Bipolar Memory Products Product Specification 

16K-Bit TTL Bipolar PROM (2048 X 8) 82S191C 

AC ELECTRICAL CHARACTERISTICS R1 =47on, R2 = 1kn, CL= 30pF •. 0°c.;;;TA .;;;+1s0 c, 4.7sv.;;;vcc.;;;s.2sv 

SYMBOL 1 1 1 } LIMITS 1 PARAMETER TO FROM I I UNIT 
Min Typ5 Max 

Access tlme4 

!AA l l Output l Address l l 30 l 35 I ns 

tcE l l Output l Chip enable l l 15 l 20 l ns 

Disable tlme6 

tco l l Output l Chip disable l l 15 l 20 l 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 µs. 
5. Typical values are at Vcc=5V, TA=+25°C. 
6. Measured at a delta of o.sv from Logic Level with R1 = ?SOU, R2 =?son and CL= SpF. 
7. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Ao 
A1 

A2 

A3 

A4 

As 
As 
A1 

Aa 

Vee 

Ag DUT 

01 

A10 Os 

November 11, 1986 

Vee 

cl (INCLUDES SCOPE AND ·1 ~,~~~ .. 

VOLTAGE WAVEFORM 

,-----------------+3.0V 
ADDRESS 1.sv '-----------------ov 

All inputs t,. =ti= 5ns (10% to 90%). 
All AC pS:rameters are measured at 1.5V unless otherwise specified. 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82HS191 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic I fusing procedure. 
The 82HS191 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 Ni-Cr link 
matrix. 

This device includes on-chip decoding 
and 3 Chip Enable inputs for ease of 
memory expansion. It features 3-State 
outputs for optimization of word expan
sion in bused organizations. 

Ordering information can be found on 
the following page. 

The 82HS191 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 

ADDRESS 
LINES 

Ao u-----------< ... •1u------------i 
A2u-----------ot 
t.,u-----------< ... 

82HS191 
16K-Bit TTL Bipolar PROM 
Objective Specification 

FEATURES 
• Address access time: 20ns max 
• Power dissipation: 40µW/blt typ 
• Input loading: -250µA max 
• Three Chip Enable Inputs 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are Low 

level 
• Fully TTL compatible 
• Outputs: 3-State 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

.t.t.("\! ~.t.C 

TOP VIEW 

............................. -. ...................... ,..... 
iiE10---d-...... 
C"2 1-------1 
CE3 v----.. _ _, 
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Slgnetlcs Bipolar Memory Products Objective Specification 

16K-Bit TTL Bipolar PROM (2048 X 8) 82HS191 

ORDERING INFORMATION 

PACKAGE DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82HS191 N 

600mil-wide 

24-pin Plastic DIP 
N82HS191 N3 

300mil-wide 

28-pin Plastic Leaded Chip Car~er 
N82HS191 A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage Voe 
Vo Off-state +5.5 

Temperature range 
TA Operating o to +75 •c 
Tsrn Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c.;;TA<;;+75°C, 4.75VE;;Vcc<;;5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min TypS Max 

Input voltage 

V1L Low3 0.8 
V1H High3 2.0 v 
Vic Clamp l1N = -18mA -0.8 -1.2 

Output voltage 

CE1 • Low, CE2,a = High 
VoL Low lour= 16mA 0.5 v 
VOH High lour=-2mA 2.4 

Input current 

i1L Low V1N=0.45V -250 µA 
l1H High V1N•5.25V 40 

Output current 

loz Hi-Z state CE1 =High, CE2,a •Low, Vour = 0:5 -40 µA 
eE1 = High, CE2,a = Low, Vour = 5.25 40 

las Short circuit3 CE1 = Low, CE2,a • High, Vour = OV -15 -70 mA 

Supply current7 

Ice Vcc=5.25V 125 175 mA 

Capacitance 

CE1 • High, CE2,a = Low, 
Vcc • 5.0V 

C1N Input V1N=2.0V 5 
pF 

Cour Output Vour•2.0V 8 
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Slgnetlcs Bipolar Memory Products Objective Specification 

16K-Bit TTL Bipolar PROM (2048 x 8) 82HS191 

AC ELECTRICAL CHARACTERISTICS R1 = 2100, R2 =soon, cL = 30pF, o•c.;; T".;; + 75"C, 4.75V.;; Vee.;; 5.25V 

SYMBOL I I I l LIMITS i PARAMETER TO FROM I I UNIT 
Min Typ5 Max 

~tlme4 

tAA l l Output l Address l I 15 I 20 I ns 

Ice l l Output l Chip enable l l 10 l 15 l ns 

Dleable tlme8 

tco l l Output l Chip disable l l 10 l 15 l ns 

NOTES: 
1. Positive currant is defined as into the terminal referenced. 
2. All voltages with respect to network ground. 
3. Duration of short circutt should not exceed 1 second. 
4. Tested at an eddraBB cycle time of 1 µs. 
5. Typical values are at Vcc • 5V, TA• +25"C. 
6. Measured at a delta of 0.5V from Logic Level with R1 - 750Sl, R2 - 750!2 and CL - 5pF. 
7. Measured with all Inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Vee 

Ao 
A1 

A2 Vee 
A3 

"4 
o, 

A5 

Aa 
A7 

"• At OUT 
o, 

CL (INCLUDES SCOPE AND ] ··~-
All inputs t, • ~ • Sns (10% to 90%). 
All AC parameters are measured at 1.5V unless otherwise specified. 
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Signetics 82HS195 
82HS195A 
82HS195B 
16K-Bit TTL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 82HS195 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Generic II 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 3-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 

ADDRESS 
LINES 

Product Specification 

FEATURES 
•Low power dissipation: 35µW/bit 

typ 
• Address access time: 

- N82HS195: 45ns max 
- N82HS195A: 35ns max 
- N82HS195B: 25ns max 

• Input loading: -250µA max 
• Two Chip Enable inputs 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are High 

level 
• Fully TTL compatible 
• Outputs: 3-State 

12h 121 MATRIX 

A.,0-~------.r-~-r-,-~-2,..-,~-2-r~.., 
MUX MUX 

Ci1 o--<>r--'\.----t Ci2 U-__ L...,, 4 3-STATE DRIVERS 

02 04 

OUTPUT LINES 

'""""' 
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Signetics Bipolar Memory Products Product Specification 

16K-Bit TTL Bipolar PROM (4096 X 4) 82HS195, 82HS195A, 82HS195B 

ORDERING INFORMATION 

PACKAGE DESCRIPTION ORDER CODE 

20-pin Plastic DIP 
300mil-wide 

N82HS195 N • N82HS195A N , N82HS195B N 

ABSOLUTE MAXIMUM RATINGS 
--···------

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage 
+5.5 Voe Vo Off-state 

Temperature range 
TA Operating 0 to +75 
Tsrn Storage -65 to +150 oc 

DC ELECTRICAL CHARACTERISTICS 0°C<TA< +75°C, 4.75V<Vcc<5.25V 

SYMBOL PARAMETER TEST CONDITIONS1• 2 

Input voltage 

V1L Low3 

V1H High3 

Vic Clamp l1N=-12mA 

Output voltage 

CE1 & CE2 = Low 
Vol Low lour= 16mA 
VoH High lour =-2mA 

Input current 

l1L Low V1N = 0.45V 
l1H High V1N = 5.25V 

Output current 

loz Hi-Z State CE1 & CE2 = High, Vour = 0.5V 
CE1 & CE2 = High, Vour = 5.25V 

los Short circuit4 CE1 & CE2 = Low, Vour = OV, High stored 

Supply current8 

Ice Vee= 5.25V 

Capacitance 

CE1 & CE2 = High, Vee= 5.0V 
C1N Input V1N = 2.0V 
Gour Output Vour = 2.0V 
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LIMITS 
UNIT 

Min Typs Max 

0.8 v 
2.0 

-0.8 -1.2 

0.45 v 
2.4 

-250 µA 
40 

-40 µA 
40 

-15 -70 mA 

120 145 mA 

5 pF 
8 



Signetics Bipolar Memory Products Product Specification 

16K-Bit TTL Bipolar PROM (4096 X 4) 82HS195, 82HS195A, 82HS195B 

AC ELECTRICAL CHARACTERISTICS R, = 270Q, R2 = eoon, CL= 30pF, 0°C.;; TA.;; + 75°C, 4.75V.;; Vee.;; 5.25V 

N82HS195 N82HS195A N82HS195B 
SYMBOL PARAMETER TO FROM UNIT 

Min Typs Max Min Typ5 Max Min Typ5 Max 

Access tlme7 

IAA Output Address 35 45 25 35 20 25 ns 

lcE Output Chip Enable 20 25 15 20 10 15 ns 

Disable tlme6 

tco Output Chip disable 20 25 15 20 10 15 ns 

NOTES: 
1. All 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 "O". 
4. Duration of the short circuit should not exceed 1 second. 
5. Typical values are at Vee= 5V, TA = + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750.Q, R2 = 750.Q, CL= 5pF. 
7. Tested at an address cycle time of 1µs. 
8. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Ao Vee 
A1 

•2 Yee 
A3 o, 

•• 
A5 R1 

Ae 
A1 

Aa 

Aa 
DUT 

T •10 
D4 2 (INCLUDES SCOPE AND 

A11 
JIG CAPACITANCE) 

a, 
CE, 

GND 

""""" 

VOLTAGE WAVEFORM 

,..----------------+3.0V 
ADDRESS 1.SV '-------------------ov 

.----------+ 3.0V 

ov 

AU inputs tr=tt•Sns (10% to 90%) 
All AC parameters are measured at 1.5V unless otheiwise specified. 
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32K-bit TTL Bipolar PROM 

82HS321 /82HS321 A/ 
82HS321B 32,768-bit PROM (4096 x 8) ........... 325 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82HS321 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic II 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 3-State 
outputs for optimization of word expan
sion 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 

November 11, 1986 

82HS321 
82HS321A 
82HS321B 
32K-Bit TTL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 

NB2HS321: 45ns max 
N82HS321A: 35ns max 
N82HS321B 30ns max 

•Power dissipation: 20µW/bit typ 
• Input loading: -250µA max 
• Two Chip Enable inputs 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are High 

level 

• Fully TTL compatible 
• Outputs: 3-State 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 

• Control store 
• Random logic 
• Code conversion 

01 02 03 04 05 o, 0, °' 
OUTPUT LINES 

325 

PIN CONFIGURATIONS 

N Package 

TOP VIEW 

A Package 

TOP VIEW 



Signetics Bipolar Memory Products Product Specification 

32K-Bit TTL Bipolar PROM (4096 X 8) 82HS321, 82HS321A, 82HS321B 

ORDERING INFORMATION 

PACKAGE DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82HS321 N • N82HS321A N • N82HS3218 N 

600mil-wide 

24-pin Ceramic DIP 
N82HS321 F • N82HS321 A F • N82HS3218 F 

600mil-wide 

28-pin Plastic Leaded Chip Carrier 
N82HS321 A • N82HS321A A • N82HS3218 A 

450mil-square 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage Voe 
Vo Off-state +5.5 

Temperature range 
TA Operating o to +75 •c 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS 0°c<TA<+75°C, 4.75V<Vcc<5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1•2 UNIT 

Min Typs Max 

Input voltage 

V1L Low3 0.8 
V1H High3 2.0 v 
Vic Clamp l1N=-18mA -0.8 -1.2 

Output voltage 

CE1 = Low, CE2 = High 
Vol Low lour= 16mA 0.5 v 
VoH High lour =-2mA 2.4 

Input current 

l1L Low V1N = 0.45V -250 µA 

l1H High V1N = 5.25V 40 

Output current 

loz Hi-Z state CE1 = High, CE2 = Low, Vour = 0.5 -40 µA 
CE1 = High, CE2 =Low, Your= 5.25 40 

los Short circuit4 CE1 =Low, CE2 =High, Your= OV -15 -70 mA 

Supply current8 

Ice Vee= 5.25V 130 175 mA 

Capacitance 

CE1 =High, CE2 =Low, 
Vee= 5.0V 

C1N Input V1N=2.ov 5 
pF 

Cour Output Your= 2.ov 8 
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Slgnetlcs Bipolar Memory Products Product Specification 

32K-Bit TTL Bipolar PROM (4096 X 8) 82HS321, 82HS321A, 82HS321B 

AC ELECTRICAL CHARACTERISTICS R1 c 270>!, R2 = 600>!, CL= 30pF, o·c <TA<+ 75°C, 4.75V <Vee< 5.25V 

N82HS321 N82HS321A N82HS321B 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max Min Typ5 Max Min Typ5 Max 

Access tlme7 

tAA Output Address 40 45 30 35 25 30 ns 

tee Output Chip enable 25 30 20 25 18 20 ns 

Disable tlme8 

tco Output Chip disable 25 30 20 25 18 20 ns 

NOTES: 
1. Positive current is defined as into the terminal referenced. 
2. All voltages with respect to network ground. 
3. Measured with one output switching from from a Logic "1" to a Logic "O". 
4. Duration of short circutt should not exceed 1 second. 
5. Typical values are at Vee - 5V, TA • + 25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 • 750!1, R2 • 750!1, CL= 5pF. 
7. Tested at an address cycle time of 1 µs. 
8. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT 

Vee 
o, 

Oa 
R2 JIG CAPACITANCE) ICL (INCLUDESSCOPEAND 

':" 

VOLTAGE WAVEFORM 

+3.0V 

ov 
C!f, +3.0V 

CE2 ov 
VoH 

VoL _,,,. 
All Inputs: tr•t1 •5ns (10% to 90%}. 
All AC parameters are measured at 1.5V unless otherwise specified. 
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64K-bit TTL Bipolar PROM 

82HS641 /82HS641 A/ 
82HS641B 65,536-bit PROM (8192 x 8) ........... 331 
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Signetics 

Bipolar Memory Products 

The 82HS641 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic II 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 
3-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 

Aoo------... 

ADDRESS 
LINES 

1:2H 
DECODER 

•10------L--1 
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82HS641 
82HS641A 
82HS641B 
64K-Bit TIL Bipolar PROM 
Product Specification 

FEATURES 
• Address access time: 

- N82HS641 55ns max 
- N82HS641A 45ns max 
- N82HS641B 35ns max 

• Power dissipation: 10µW/bit typ 
• Input loading: -250µA max 
• One Chip Enable input 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are High 

level 
• Fully TTL compatible 
• Outputs: 3-State 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 

• Control store 
• Random logic 
• Code conversion 

o, 02 03 04 05 o, 07 o, 
OUTPUT LINES 

331 

PIN CONFIGURATION 
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Signetics Bipolar Memory Products Product Specification 

64K-Bit TTL Bipolar PROM (8192 X 8) 82HS641, 82HS641A, 82HS641B 

ORDERING INFORMATION 

PACKAGE DESCRIPTION ORDER CODE 

24-pin Plastic DIP 
N82HS641 N • N82HS641 A N • N82HS641 B N 

600mil-wide 

24-pin Ceramic DIP 
N82HS641 F • N82HS641 A F • N82HS641 B F 

600mil-wide 

ABSOLUTE MAX.IMUM RATINGS 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage +7 Voe 

V1N Input voltage +5.5 Voe 

Output voltage Voe 
Vo Off-state +5.5 

Temperature range 
TA Operating o to +75 •c 
Tsrn Storage -65 to + 150 

DC ELECTRICAL CHARACTERISTICS o•c..;;; TA..;;;+ 75°C, 4.75V..;;; Vee..;;; 5.25V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1,2 UNIT 

Min Typs Max 

Input voltage 

V1L Low3 0.8 
V1H High3 2.0 v 
Vic Clamp l1N=-18mA -0.8 -1.2 

Output voltage 

CE1 =Low 
VoL Low louT= 16mA 0.5 v 
VoH High louT=-2mA 2.4 

Input current 

l1L Low V1N = 0.45V -250 µA 

l1H High V1N =5.25V 40 

Output current 

loz Hi-Z State CE1 =High, VouT = 0.5V -40 µA 
CE1 =High, VouT = 5.25V 40 

los Short circuit4 CE1 = Low, VouT = OV -15 -70 mA 

Supply current8 

ice Vee= 5.25V 130 175 mA 

Capacitance 

CE1 =High 
Vee= 5.0V 

C1N Input V1N = 2.0V 5 pF 

CouT Output VouT=2.0V B 
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Signetics Bipolar Memory Products Product Specification 

64K-Bit TTL Bipolar PROM (8192 X 8) 82HS641, 82HS641A, 82HS641B 

AC ELECTRICAL CHARACTERISTICS R1 = 270!2, R2 =soon, CL= 30pF, o•c "'TA"'+ 75°C, 4.75V "'Vee"' 5.25V 

N82HS641 N82HS641A N82HS6418 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max Min Typ5 Max Min Typ5 Max 

Access tlme7 

Output Address 50 55 40 45 30 35 ns 

lcE Output Chip Enable 30 35 20 25 15 20 ns 

Disable tlme6 

teo Output Chip disable 30 35 20 25 15 20 ns 

NOTES: 
1. Positive current is defined as into the terminal referenced. 
2. All voltages with respect to network ground. 
3. Measured with one output switching from a Logic "1" to a Logic "O". 
4. Duration of short circutt should not exceed 1 second. 
5. Typical values are at Vee - sv, TA - + 25°C. 
6. Measured at a delta of O.SV from Logic Laval with R1 = 750Sl, R2 - 7500, CL= SpF. 
7. Tested at an address cycle time of 1 µs. 
8. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Yee 

All inputs: t, =ft"" Sns (10% to 90%). 
All AC parameters are measured at 1.SV unless otherwise specified. 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 82HS1281 is field programmable, 
which means that custom patterns are 
immediately available by following the 
Signetics Generic II fusing procedure. 
The B2HS1281 is supplied with all out
puts 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 4 Chip Enable inputs for 
ease of memory expansion. It features 
3-State outputs for optimization of word 
expansion in bused applications. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

Aoo-----.. 

ADDRESS 
LINES 

November 1986 

82H51281 
128K-Bit TTL Bipolar PROM 
Objective Speclffcatlon 

FEATURES 
• Address 8CC988 Ume: 45ns max 
• Power dl88lpatlon: 5µW/blt typ 
•Input loadlng: -250µA max 
• Four Chip Enable Inputs 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are high 

level 
• Fully TTL compatible 
• Outputs: 3-State 

APPLICATIONS 
• Prototyping/volume production 
• Sequenua1 controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random loglc 
• Code conversion 

OUTPUT LINES ....... 

337 

PIN CONFIGURATION 

N Package 
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Slgnetics Bipolar Memoiy Products 

128K-Bit TTL Bipolar PROM (16384 x 8) 

ORDERING INFORMATION 

PACKAGE DESCRIPTION 

28-pin Plastic DIP 
600mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER 

Vee Supply voltage 

V1N Input voltage 

Output voltage 
Vo Off-state 

Temperature range 
TA Operating 
TsrG Storage 

ORDER CODE 

N82HS1281 N 

RATING UNIT 

+7 Voe 

+5.5 Voe 

+5.5 Voe 

0 to +75 •c 
-65 to +150 

DC ELECTRICAL CHARACTERISTICS o•c <TA<+ 75°C, 4.75V..; Vee< 5.25V 

SYMBOL PARAMETER TEST CONDITIONS1• 2 

Input voltage 

V1L Low3 
V1H High3 

Vic Clamp l1N•-18mA 

Output voltage 

~a - High, ~1.2,4 - Low 
VoL Low lour'*16mA 
VQH High lour•-2mA 

Input current 

l1L Low V1N •0.45V 
IJH High V1N"" 5.25V 

Output current 

loz Hi-Z State CEa •Low, ~1.2.4"' High, Vour • 0.5V 
CE3 • Low, ~, 2.4 • High, Vour,,; 5.25V 

los Short circuit" CEa - High, ~1,2,4 •Low, Vour • OV 

Supply current8 

Ice Vcc'"5.25V 

capacitance 

CEa •High, ~1,2,4 •Low 
Vcc•5.0V 

C1N Input V1N=2.0V 
Cour Output Vour•2.0V 
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Objective Specification 

82HS1281 

LIMITS 
UNIT 

Min Typ5 Max 

0.8 
2.0 v 

-0.8 -1.2 

0.5 v 
2.4 

-250 µA 
40 

-40 
40 

-15 -70 mA 

130 185 mA 

5 pF 
8 



Slgnetlcs Bipolar Memory Products Objective Specification 

128K-Bit TTL Bipolar PROM (16384 X 8) 82HS1281 

AC ELECTRICAL CHARACTERISTICS R1 = 270f!. R2 =soon. CL= 30pF, o·c <TA<+ 75°C, 4.75V <Vee< 5.25V 

l l l l N82HS1281 

1 SYMBOL PARAMETER TO FROM I I UNIT 
Min Typs Max 

--
Access tlme7 

tAA I I Output I Address I I I 45 I ns 

tcE l l Output l Chip enable l l l 25 J ns 

Dlsable tlme6 

tco l l Output l Chip disable l l l 25 l ns 

NOTES: 
1. Positive current is defined as into the terminal referenced. 
2. AU voltages with respect to network ground. 
3. Measured with one output switching from a Logic "1" to a Logic "O". 
4. Duration of the short circuit should not exceed 1 second. 
5. Typical values are at Vee= 5V, TA= +25°C. 
6. Measured at a delta of 0.5V from Logic Level with R1 = 750!1, R2 = 750!1, c, = 5pF. 
7. Tested at an address cycle time of 1 µ.s. 
8. Measured with all inputs grounded and all outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

Ao Vee 
A1 

A2 Vee 
A3 

A4 o, 
As 

As 
OUT 

A1 

As 
Ae 

A10 

A11 
09 

A12 
... ,. 
Cll GND 

.,,. 

All inputs tr= t1 = 5ns (10% to 90%) 
All AC parameters are measured at 1.5V unless otherwise specified. 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 104226 device is a 256-word by 4-
bit, fully encoded EGL Read/Write Ran
dom Access Memory designed for high
speed scratchpad, control, and buffer 
storage applications. The 104228 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 
outputs. The Open Emitter outputs have 
a 50S?. drive capability. The input pull
down resistor to V cc is 50,000S?. typical 
for the block selects. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

March 1966 

104228 
1 K-Bit ECL Bipolar RAM 
Preliminary Specification 

FEATURES 
• 256 words x 4 bits organization 
• Fully compatible with 10K series 

ECL families 
• Address access time: 

- 104228, 10ns max. 
• Low power dissipation of 

0.8mW/bit 
• Operating temperature: 

0°C to + 75°C (ambient} 
• Block select allows variable 

organization 

APPLICATIONS 
• High-speed scratchpad 
• Control and buffer storage 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

VEE Supply voltage 

V1N Input voltage 

lo Output current 

TA Operating ambient temperature 

TJ Operating junction temperature 

Tsrn Storage temperature 

Y =DECODER/DRIVER 

256 x 4-BIT ~ELL ARRAY 

BLOCK1 BLOCK 2 : BLOCK 3 

I 

345 

PIN CONFIGURATION 

F PACKAGE 

TOP VIEW 

RATING 

+0.5 to -7 

0 to VEE 

-30 

O to +75 

+125 

-55 to +150 

BLOCK4 

UNIT 

Voe 

mA 

oc 



Slgnetlcs Bipolar Memory Products 

1K-Bit ECL Bipolar RAM (256 X 4) 

ORDERING CODE 

DESCRIPTION 

Ceramic Dual-In-line 
400mil wide 24-pin 

ORDER CODE 

104228 F 

DC ELECTRICAL CHARACTERISTICS Vee= -s.2v± 5%, AL= son to -2V 

o•c 
PARAMETER TEST CONDITIONS 

Min Max 

Input voltage 
V1H High -1.145 -0.840 
V1L Low -1.870 -1.490 

Output VOitage 

VoH High V1H=Max -1.0 -0.840 
VoL Low V1L•Min -1.870 -1.665 
VoHT Threshold HIGH V1H=Min -1.020 
VOLT Threshold LOW V1L=Max -1.645 

Input current 
i1H High V1H•Max 220 
i1L Low V1L=Min -50 
i1L 88 V1L=Min 0.5 

lee Supply current V1L=Min 200 

NOTES: 
1. Voltages are defined with respect to ground, pins 1 and 24. 

+2s0 c 

Mlil Max 

-1.105 -0.810 
-1.850 -1.475 

-0.960 -0.810 
-1.850 -1.650 
-0.980 

~1.630 

220 
-50 
0.5 

200 

2. Unit is in a test socket or mounted in a printed circuit board with transverse air flow > 400ft/min. 
3. DC limlts apply alter thermal equillb~um has been established. 
4. For current measurement, maximum is defined as the maximum absolute value. 

Preliminary Specification 

104228 

+1s•c 
UNIT 

Min Max 

-1.045 -0.720 v 
-1.830 -1.450 

-0.900 -0.720 
-1.830 -1.625 v 
-0.920 

-1.605 

220 µA -50 
0.5 

200 mA 

AC ELECTRICAL CHARACTERISTICS Vee - ov, Vee • -5.2V± 5%, AL• son to -2V, TA• o•c to + 75°C 

LIMITS 
PARAMETER UNIT 

Min Typ Max 

1AA Address access time 10 

lAes Block select recovery time 5 

tABS Block select access time 5 

two 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 

twso Data setup time 2 1 

ti Output fall time 2 

" Output rise time 2 

Capecltance 
CiN Input 8 pF 
CouT Output 8 

NOTES: 
1. AC Hmlts apply alter thermal equlllb<lum has been established. 
2. Unit is in a test socket or mounted on a printed circuit boafd with transverse air flow > 400ft/mln. 
3. Output fall end 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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Signetlcs Bipolar Memory Products 

1K-Bit ECL Bipolar RAM (256 X 4) 

TRUTH TABLE 

MODE 

Disable 
Write 0 
Write 1 
Read 

NOTES: 
H - HIGH voltage level 
L - LOW voltage level 
X.., Don't Care 
N - Blocks 1 -4 

TIMING DIAGRAMS 

March 1986 

BSN 

H 
L 
L 
L 

INPUTS 
OUTPUTS 

WE DIN 

x x L 
L L L 
L H L 
H x Dour 

Write Mode 

-0.9V~ 20% 

-1.7V 80% 

NOTE: 
All timing measurements referenced to 50% of input levels. 

Input Levels 

Read Mode 
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Signetics 

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 1 024 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 Open Emitter outputs have 
a 50.Q drive capability. The input pull
down resistor to Vee is 50,000Q typical 
for the block selects. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

March 1986 

10422C 
1K-Bit ECL Bipolar RAM 
Preliminary Specification 

FEATURES 
• 256 words x 4 bits organization 
• Fully compatible with 10K series 

ECL families 
• Address access time: 

- 10422C, 7ns max 
•Low power dissipation of 0.8mW/ 

bit 
• Operating temperature: o•c to 

+ 75°C (ambient) 
• Block select allows variable 

organization 

APPLICATIONS 
• High speed scratch pad 
• Control and buffer storage 

ABSOLUTE MAXIMUM RATINGS 

VEE 

V1N 

lo 

TA 

TJ 

Tsrn 

BLOCK1 

PARAMETER 

Supply voltage 

Input voltage 

Output current 

Operating 

Operating junction 

Storage 

Y =DECODER/DRIVER 

256 x 4-BIT CELL ARRAY 

BlDCK 2 j BLOCK 3 
I 
I 

348 

PIN CONFIGURATION 

F PACKAGE 

TOP VIEW 

RATING 

+0.5 to -7 

0 to VEE 

-30 

O to +75 

125 

-55 to + 150 

BlDCK4 

Vee 

oo, 

Ba 

"'• 

UNIT 

Vdc 

mA 

•c 



Signetlcs Bipolar Memory Products 

1K-Bit ECL Bipolar RAM (256 X 4) 

ORDERING CODE 

DESCRIPTION 

Ceramic Dual lnline 
400mil wide 24-pin 

ORDER CODE 

10422C F 

DC ELECTRICAL CHARACTERISTICS VEE= -S.2V± so;., RL =son to -2v 

0°C 
PARAMETER TEST CONDITIONS 

Min Max 

Input voltage 
V1H High -1.14S -0.840 
V1L Low -1.870 -1.490 

Output voltage 
VoH High V1H =Max -1.0 -0.840 
VoL Low V1L =Min -1.870 -1.66S 
VoHT Threshold HIGH V1H =Min -1.020 
VoLT Threshold LOW V1L =Max -1.64S 

Input current 
i1H High V1H =Max 220 
11L Low V1L =Min -SO 
l1L BS V1L =Min o.s 

IEE Supply current V1L =Min 200 

NOTES: 
1. Voltages are defined with respect to ground, pins 1 and 24. 

+2s0 c 

Min Max 

-1.10S -0.810 
-1.8SO -1.47S 

-0.960 -0.810 
-1.SSO -1.6SO 
-0.980 

-1.630 

220 
-SO 
o.s 

200 

2. U~it 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. 

Preliminary Specification 

10422C 

+1s0 c 
UNIT 

Min Max 

-1.04S -0.720 v 
-1.830 -1.4SO 

-0.900 -0.720 
-1.830 -1.62S v 
-0.920 

-1.60S 

220 
µA 

-SO 
0.5 

200 mA 

AC ELECTRICAL CHARACTERISTICS Vee= ov. VEE= -s.2v± so;., RL =son to -2V, TA= o·c to + 75°C 

LIMITS 
PARAMETER UNIT 

Min Typ Max 

TM Address access time 7 

TABS Block select recovery time 4 

TABS Block select access time 6 

Two Write disable time 4 

Twpw Write pulse width s 

TwR Write recovery time 6 

TwHA Address hold time 1 ns 

TwHBS Block select hold time 1 

TwHD Data hold time 1 

TwsA Address setup time 1 

Twsss Block select setup time 1 

Twso Data setup time 1 

It Output fall time 2 

t,. Output rise time 2 

Capacitance 
C1N 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 

MODE 

Disable 
Write O 
Write 1 
Read 

NOTES: 
H = HIGH vottage level 
L = LOW voltage level 
X = Don't care 
N =Blocks 1-4 

TIMING DIAGRAMS 

March 1986 

BSN 

H 
L 
L 
L 

DO 

INPUTS 
OUTPUTS 

WE DIN 

x x L 
L L L 
L H L 
H x Dour 

Write Mode 

-o.ev~ 20% 

-UV ~% . 

tr•it=0.7ns 

NOTE: 
All timing measurements referenced to 50% of input levels. 

Input Levels 

iS ' '-------

Read Mode 

350 



Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 1004228 device is a 256-word by 4-
bit, fully encoded EGL Read/Write Ran
dom Access Memory designed for high
speed scratchpad, control, and buffer 
storage applications. The 1004228 con
tains voltage and temperature compen
sation circuits making it 1 OOK family 
compatible. The 1004228 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 VEE supply 
voltage. The input pull-down resistor to 
VEE is 50,000U typical for the block 
selects. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

March 1986 

1004228 
1 K-Bit ECL Bipolar RAM 
Preliminary Specification 

FEATURES PIN CONFIGURATION 
• 256 words x 4 bits organization 
• Fully compatible with 100K series 

ECL families 
• Address access time: 

- 1004228: 10ns max. 
• Low power dissipation of 

0.8mW/blt 
• Operating temperature: 

0°C to +85°C 
• Block select allows variable 

organization 

APPLICATIONS 
• High-speed scratchpad 
• Control and buffer storage 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

VEE Supply voltage 

V1N Input voltage 

lo Output current 

TA Operating ambient temperature 

TJ Operating junction temperature 

Tsrn Storage temperature 

Y= DECODER/DRIVER 

256 x 4-BIT CELL. ARRAY 

BlDCK1 BlDCK 2 j BlDCK 3 
I 
I 

! 
D03 01, es. 

351 

--------

F PACKAGE 

TOP VIEW 

RATING 

+0.5 to -7 

0 to VEE 

-30 

Oto +85 

+125 

-55 to +150 

BlDCK4 

Dl3 

.. 

UNIT 

Voe 

mA 

·c 



Signetlcs Bipolar Memory Products Preliminary Specification 

1K-Bit ECL Bipolar RAM (256 X 4) 

ORDERING CODE 

DESCRiPTION 

Ceramic Dual-In-line 
400mil wide 24-pin 

ORDER CODE 

100422B F 

DC ELECTRICAL CHARACTERISTICS Vee= OV, VEE= -4.SV± S%, AL - son to -2V, TA= o•c to 8S°C 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Typ 

Input voltage 
V1L Low -1.810 
V1H High -1.16S 

Output voltage 
Vol Low V1L =Min -1.810 -1.71S 
VoH High V1H=Max -1.02S -0.9SS 
VaLT Threshold LOW V1L =Max 
VoHT Threshold HIGH V1H=Min -1.03S 

Input current 
i1L Low V1L =Min -SO 
i1L liS V1L =Min +O.S 
i1H High V1H=Max 

IEE Supply current 

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 > 400fl/min. 
3. DC limlts apply after thermal equilibrium has been established. 
4. For current measurement, maximum is defined as the maximum absolute value. 

AC ELECTRICAL CHARACTERISTICS Vee= ov, VEE= -4.SV± S%, AL= son to -2V, TA= o•c to 0s•c 

LIMITS 
PARAMETER 

Min Typ Max 

!AA Address access time 10 

tRBS Block select recovery time s 
tABS Block select access time s 
two Write disable time s 
lwPW Write pulse width 7 

twR Write recovery time 4.S 9 

twHA Address hold time 2 1 

twHBS Block select hold time 2 1 

twHD Data hold time 2 1 

lwSA Address setup time 3 1 

twses Block select setup time 2 1 

twsc Data setup time 2 1 

t, Output fall time 2 

Ir 0Utput rise time 2 

capacitance 
C1N Input 8 
CouT Output 8 

NOTES: 
1. AC limlts 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. 
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1004228 

UNIT 
Max 

-1.47S v 
-0.880 

-1.620 
-0.880 v 
-1.610 

µA 

220 

210 mA 

UNIT 

ns 

pF 



Signetics Bipolar Memory Products 

1 K-Bit ECL Bipolar RAM (256 X 4) 

TRUTH TABLE 

MODE 

Disable 
Write 0 
Write 1 
Read 

NOTES: 
H - HIGH voltage level 
L - LOW voltage level 
X - Don't Care 
N- Blocks 1-4 

TIMING DIAGRAMS 

March 1986 

BSN 

H 
L 
L 
L 

INPUTS 
OUTPUTS 

WE DIN 

x x L 
L L L 
L H L 
H x Dou1 

Write Mode 

-OJIV~ 20% 

-1.7V 80% 

NOTE: 
All timing measurements referenced to 50% of input levels. 

Input Levels 

[ ... ~ 
Read Mode 

353 
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Signetics 

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 1 OOK 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 
Address inpu~. 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 Vee supply 
voltage. The input pull-down resistor to 
Vee is so.ooon typical for the block 
selects. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

March 1986 

X= 
DECODER/ 

DRIVER 

100422C 
1 K-Bit ECL Bipolar RAM 
Preliminary Specification 

FEATURES 
• 256 words X 4 bits organization 
•Fully compatible with 100K series 

ECL famllles 
• Address access time: 

- 100422C: 7ns max 
•Low power dissipation ot 0.8mW/ 

bit 
• Operating temperature: o•c to 

+as•c 
• Block select allows variable 

organization 

APPLICATIONS 
• High speed scratch pad 
• Control and butter storage 

ABSOLUTE MAXIMUM RATINGS 

Vee 
V1N 
lo 
TA 
TJ 
TsTG 

BLDCK1 

PARAMETER 

Supply voltage 
Input voltage 
Output current 
Operating 
Operating junction 
Storage 

Y =DECODER/DRIVER 

258 x 4-Brr CELL ARRAY 

BLOCK 2 i BLOCK 3 

I 

354 

PIN CONFIGURATION 

F PACKAGE 

... 
ill, 
00,, ... 
ao, 
Vee 

Vcco 

00, 

II, 
DOz 

DI, 

111PW!W 

RATING 

+0.5 to -7 

o to Vee 
-30 

o to +85 

+125 

-55 to +150 

Bl.OCK4 

.,., .... 

... .. .. .. 
A, .. 
v. 
Ar .. .. 
WI! 

... 
""""""' 

UNIT 

vdc 
mA 

·c 



Slgnetlcs Bipolar Memory Products Preliminary Specification 

1K-Bit ECL Bipolar RAM (256 X 4) 

ORDERING CODE 

DESCRIPTION 

Ceramic Dual lnline 
400mil wide 24-pin 

ORDER CODE 

100422C F 

DC ELECTRICAL CHARACTERISTICS Vee= ov, VEE= -4.5V± 5%, RL = 50.11 to -2V, TA= o·c to 85°C 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Typ 

Input voltage 
V1L Low -1.810 
V1H High -1.165 

Output voltage 
Vol Low v,L =Min -1.810 -1.715 
VoH High v,H =Max -1.025 -0.955 
VaLT Threshold LOW V1L =Max 
VoHT Threshold HIGH V1H=Min -1.035 

Input current 
l1L Low V1L =Min -50 
l1L BS V1L =Min +0.5 
l1H High V1H= Max 

IEE Supply current 

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 Vee= ov, VEE= -4.5V± 5%, RL = 50.11 to -2V, TA= o·c to 85°C 

LIMITS 
PARAMETER 

Min Typ Max 

TM Address access time 7 

TABS Block select recovery time 4 

TABS Block select access time 6 

Two Write disable time 4 

Twpw Write pulse width 5 

TwR Write recovery time 6 

TwHA Address hold time 1 

TwHss Block select hold time 1 

TwHD Data hold time 1 

TwsA Address setup time 1 

Twsss Block select setup time 1 

Twso Data setup time 1 

It Output fall time 2 

t, Output rise time 2 

Capacitance 
C1N Input 8 
Gour 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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100422C 

UNIT 
Max 

-1.475 v 
-0.880 

-1.620 
-0.880 v 
-1.610 

µA 

220 

210 mA 

UNIT 

ns 

pF 



Signetlcs Bipolar Memory Products 

1K-Bit ECL Bipolar RAM (256 X 4) 

TRUTH TABLE 

MODE 

Disable 
Write O 
Write 1 
Read 

NOTES: 
H = HIGH voltage level 
L = LOW vottage level 
X = Don't care 
N =Blocks 1-4 

TIMING DIAGRAMS 

March 1986 

BSN 

H 
L 
L 
L 

INPUTS 
OUTPUTS 

WE DIN 

x x L 
L L L 
L H L 
H x DouT 

Write Mode 

-o.ev~ 20% 

-t7V 80% 

NOTE' 
All timing measurements referenced to 50% of input levels. 

Input Levels 

Read Mode 
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Signetics 

Bipolar Memory Products 

DESCRIPTION 
The 1004 70A 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 100470A is compatible with the 
1 OOK ECL families and includes on-chip 
voltage and temperature compensation. 

Ordering information can be found on 

100470A 
4K-Bit ECL Bipolar RAM 
Preliminary Specification 

FEATURES 
• Organization: 4096 words by 1 

bit 
• Fully compatible with 100K ECL 

families 
• Operating temperature: 0°C to 

+ss•c 
• Address access time: 

- 100470A: 15ns max 
• Low supply current of 150mA 

max 
• Read cycle time: 

- 100470A: 15ns max 

PIN CONFIGURATION 

F PACKAGE 

the following page. APPLICATIONS lOPVIEW 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

VEE Supply voltage 

V1N Input voltage 

lo Output current 

TA Operating 

TsTG Storage 

BLOCK DIAGRAM 

March 1986 

cs 
WE D,. 

XDECODERI 
DRIVER 

INPUT 
LOGIC 

• High speed scratch pad 

• Control and buffer storage 

RATING UNIT 

+0.5 to -7 

+0.5 to VEE Vdc 

-30 mA 

O to +85 

-55 to +150 
'C 

YDECODER 

64 x 64CEUARRAV 

SENSE AMP OUTPUT BUFFER 

Dour 
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Signetics Bipolar Memory Products Preliminary Specification 

4K-Bit ECL Bipolar RAM (4096 X 1) 

ORDERING CODE 

DESCRIPTION 

Ceramic Dual lnline 
300mil wide 18-pin 

ORDER CODE 

100470A F 

DC ELECTRICAL CHARACTERISTICS Vee= ov, VEE= -4.5V± 5%, RL = 500 to -2v, TA= o·c to 85°C 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Typ 

Input voltage 
V1L Low -1.810 
V1H High -1.165 

Output voltage 
VoL Low V1L =Min -1.810 -1.715 
VoH High V1H=Max -1.025 -0.955 
VoLT Threshold LOW V1L =Max 
VoHT Threshold HIGH V1H=Min -1.035 

Input current 
l1L Low V1L =Min -50 
i1L cs V1L=Min +0.5 
i1H High V1H =Max 

lee Supply current 

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 Vcc=OV, Vee=-4.5V±5%, RL=500 to -2V, TA=o•c to 85°C 

LIMITS 
PARAMETER 

Min Typ Max 

TM Address access time 15 

TRcs Chip select recovery time 5 

TAcs Chip select access time 5 

Two Write disable time 6 

TwPW Write pulse width 10 

TwR Write recovery time 10 

TwHA Address hold time 3 

TwHcs Chip select hold time 3 

TwHD Data hold time 3 

TwsA Address setup time 3 

Twscs Chip select setup time 3 

Twso Data setup time 3 

t, Output fall time 1.5 

t, Output rise time 1.5 

Capacitance 
C1N Input 8 
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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100470A 

UNIT 
Max 

-1.475 v 
-0.880 

-1.620 
-0.880 v 
-1.610 

µA 

220 

150 mA 

UNIT 

ns 

pF 



Slgnetlcs Bipolar Memory Products 

4K-Bit ECL Bipolar RAM (4096 X 1) 

TRUTH TABLE 

MODE 

Disable 
Write 0 
Write 1 
Reed 

NOTES: 
Ii - lilGH voltage level 
L • LOW voltage level 
X • Don't care 

TIMING DIAGRAMS 

March 1986 

cs 
H 
L 
L 
L 

INPUTS 
OUTPUTS 

WE D1N 

x x L 
L L L 
L ' H L 
H x DouT 

Write Mode 

-o.ev~ 211'11• 

-1.7V 80% 

NOTE: 
All timing measurements r¢erenced to 50% of input levels. 

Input Lavala 

Read Mode 
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Signetics 

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 tam-
perature compensation, is compatible 
with the 1 OOK ECL families. 

Ordering information can be found on 
the following page. 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

lo Output current 

TA Operating 

Tpig Storage 

BLOCK DIAGRAM 

XDECODER/ 
DRIVER 

100474A 
4K-Bit ECL Bipolar RAM 
Preliminary Specification 

FEATURES 
•Organization: 1024 words by 4 

bits 
•Fully compatible with 100K ECL 
, families 
• Operating temperature: o•c to 

+a5°c 
• Address access time: 

- 100474A: 15ns max 
• Low supply current of 210mA 

max 
• Read Cycle time: 

- 100474A: 15ns 

APPLICATIONS 
• High speed scratch pad 
• Control and buffer storage 

RATING 

+0.5 to -7 

+0.5 to Vee 

-30 

o to +85 

-55 to +150 

UNIT 

vdc 

mA 

·c 

Y=DECODER/DRIVER 

I 
I 

1024 x +Brr CEU ARRAY 
I 
I 

PIN CONFIGURATION 

F PACKAGE 

O\i 
Dia ... 

Vee 

00, 

1DP,VIEW 

weo-~~~~r-.._ ....... ""T_._~ ....... T""'...___...., ...... ~ ....... , 
air-~~~~~ ........ 

..... "'I""~...,. ..... ....,,_..~..,... ........... ~....,,----.... ~ ......... 
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Signetics Bipolar Memory Products Preliminary Specification 

4K-Bit ECL Bipolar RAM (1024 X 4) 

ORDERING CODE 

DESCRIPTION 

Ceramic Dual lnline 
400mil wide 24-pin 

ORDER CODE 

100474A F 

DC ELECTRICAL CHARACTERISTICS Vee= ov, VEE= -4.5V± 5%, RL = 50.11 to -2V, TA - o•c to 85'C 

LIMITS 
PARAMETER TEST CONDITIONS 

Min Typ 

Input voltage 
V1L Low -1.810 
V1H High -1.165 

Output voltage 
VoL Low V1L=Min -1.810 -1.715 
VoH High V1H=Max -1.025 -0.955 
VoLT Threshold LOW V1L =Max 
VaHT Threshold HIGH V1H=Min -1.035 

Input current 
l1L Low V1L=Min -50 
l1L BS V1L =Min +0.5 
l1H High V1H=Max 

IEE Supply current 

NOTES: 
1. Vottages 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 Vee= ov, VEE= -4.5V± 5%, RL = 50.11 to -2V, TA= o·c to 85°C 

LIMITS 
PARAMETER 

Min Typ Max 

TAA Address access time 15 

TRes Chip select recovery time 5 

TAes Chip select access time 5 

Two Write disable time 6 

TwPW Write pulse width 10 

TwR Write recovery time 10 

TwHA Address hold time 3 

TwHeS Chip select hold time 3 

TwHD Data hold time 3 

TwSA Address setup time 3 

Twscs Chip select setup time 3 

Twso Data setup time 3 

It Output fall time 1.5 

t,. Output rise time 1.5 

Capacitance 
C1N Input 8 
Gour 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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100474A 

UNIT 
Max 

-1.475 v 
-0.880 

-1.620 
-0.880 v 
-1.610 

µA 

220 

210 mA 

UNIT 

ns 

pF 



Signetics Bipolar Memory Products Preliminary Specification 

4K-Bit ECL Bipolar RAM (1024 X 4) 100474A 

TRUTH TABLE 

MODE 

Disable 
Write 0 
Write 1 
Read 

NOTES: 
H - HIGH voltage level 
L - LOW voltage level 
X = Don't care 

TIMING DIAGRAMS 

March 1986 

es 
H 
L 
L 
L 

INPUTS 
OUTPUTS 

WE D1N 

x x L 
L L L 
L H L 
H x Do UT 

Write Mode 

-o.ev~ 3>% 

-1.7V 80% 

t,•t,=0.7ns 

NOTE: 
All timing measurements referenced to 50% of input levels. 

Input Levels 

~: ____ E--·. -T-u+ 
Read Mode 
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10149 

10149A 

100149 

100149A 

1024-bit ECL Bipolar PROM (256 x 4) ......... 365 

1024-bit ECL Bipolar PROM (256 x 4) ......... 368 

1024-bit ECL Bipolar PROM (256 x 4) ......... 371 
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Signetics 10149 
1 K-Bit ECL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 10149 is field programmable, mean
ing that custom patterns are immediately 
available by following the ECL fusing 
procedure. The device 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. 

The 10149 is suitable for use in high
performance ECL systems. The outputs 
are capable of driving son loads. 

A Chip Enable input is provided for ease 
of memory expansion. 

Ordering information can be found on 
the folowing page. 

BLOCK DIAGRAM 

AoO---o-t 
A, 0----o-t 1:32 
A2 0--->ioECODER 
A4o----o-t 
A5e>---.i 

Product Specification 

FEATURES 
• Address access time: 20ns max 

• Power dissipation: 
0.66mW/blt typ 

• High impedance Inputs (50kQ 
pulldown) 

• One Chip Enable input 
• Open Emitter outputs (50Q drive) 

• On-chip address decoding 
• No separate fusing pins 
• Fully compatible with ECL 10K 

series 

APPLICATIONS 
• Sequential controllers 

• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

32 x 32 MATRIX 

A3C>------~.f'"'"--"T° .... "°T ........ r-......, 
As o--------i ~~x ~~x 
A70--------L~_JL..~..L~...J. .... ,....J 

4 OUTPUT BUFFER 

o, 
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Signetics Bipolar Memory Products Product Specification 

1K-Bit ECL Bipolar PROM (256 X 4) 10149 

ORDERING INFORMATION 

DESCRIPTION ORDER CODE 

16-pin Ceramic DIP 
10149 F 

300mil-wide 
'--

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER1 RATING UNIT 

VEE Supply voltage (V cc = O) -8 Voe 

V1N Input voltage (Vee= 0) 0 to VEE Voe 

lo Output source current 40 mAoc 

Temperature range 
TA Operating -30 to +85 ·c 
TsTG Storage -55 to +165 

DC ELECTRICAL CHARACTERISTICS -30°C<TA<+8S°C, -4.94V<Vee<-5.46V 

-30°C +25°C +ss•c 
SYMBOL PARAMETER1 TEST CONDITIONS UNIT 

Min Max Min Typ3 Max Min Max 

Input voltage2•3 

V1L low -1.890 -1.850 -1.825 
V1H High -0.890 -0.810 ·-0.700 v 
V1LA Low threshold -1.500 -1.475 -1.440 
V1HA High threshold -1.205 -1.105 -1.035 

Output voltage 

Vol Low V1H =Max -1.89 -1.675 -1.85 -1.65 -1.825 -1.615 
VoH High V1L =Min -1.06 -0.89 -0.96 -0.81 -0.89 -0.70 v 
VoLA Low threshold 

V1HA = Min, V1LA = Max 
-1.655 -1.63 -1.595 

VoHA High threshold -1.08 -0.98 -0.91 

Input current 

l1L Low V1H =Max 0.5 
µA 

l1H High V1L =Min 250 250 250 

Supply drain current 
-

lee Vee =-5.2V 160 150 160 160 mA 

AC ELECTRICAL CHARACTERISTICS R1 =son, CL= 30pF, -30"C <TA< +85°C, -4.94V <Vee< - 5.46V 

r 
LIMITS 

SYMBOL PARAMETER TO FROM UNIT 
Min Typ3 Max 

Access time 

!AA Output Address 14 20 ns 
tee Output Chip enable 4 8 

Disable time 

tco Output Chip enable 4 8 ns -----
Rise and fall time 

I+ Rise time (20-80%) 4.0 ns 
L Fall time (80-20%) 4.0 

NOTES: 
1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. Each ECL 1 OK series device has been designed to meet the DC specification after thermal equilibrium has been established. The circuit is in a test socket or 

mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Voltage levels will shift approximately 4mV with an air flow of 
200 linear fpm. Outputs are terminated through a 50.Q resistor to -2V. 

3. Typical values are at Vee= -5.2V, TA= +25°C. 
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Signetics Bipolar Memory Products 

1K-Bit ECL Bipolar PROM (256 X 4) 

TEST LOAD CIRCUIT 

NOTES: 

PULSE GENERATOR 

INPUT PULSE 
1+ -t==2.0-0.2ns 

(20% T080%) 

Vcc1 = Vcc2 = + 2.0VDC 

0.1pf 

i0.1µF 

Vee= - 3.2VDC 

Vour j -isoo 
OAXl 

TP 

1. FOf AC tests, all input and output cables to the scope are equal lengths of son coaxial cable wire length 
should be < 1/4 inch from TP1N to input pin and TPour to output pin. A 50fl termination to ground is located in 
each scope "input. Unused outputs are connected to a son resistor to ground. 

2. Test procedures are shown for only one input or set of input conditions. Other inputs are tested in the same 
manner. 

3. Normal practice in test fixtures layout should be followed. Lead lengths, particularly to the power supply, 
should be as short as possible. A 10µF capacitor between Vcc1 and Vcc2 terminals, located as close to the 
device as possible, is recommended to reduce ringing. 

VOLTAGE WAVEFORM 

-q----------------
----==~~=:1, ..-..-..-..-..-~ 

o,-o. 

\-----------
Address Access Time 

Chip Enable/Disable Propagation Delays 
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Signetics 10149A 
1 K-Bit ECL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 10149A is field programmable, 
meaning that custom patterns are imme
diately available by following the EGL 
fusing procedure. The device 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. 

The 10149A is suitable tor use in high
performance EGL systems. The outputs 
are capable of driving son loads. 

A Chip Enable input is provided tor ease 
of memory expansion. 

Ordering information can be found on 
the folowing page. 

BLOCK DIAGRAM 

Ao<>---.., 
Ai <>---... 1:32 
A• o---.... oecooeR 
A4<>---+t 
A50---+j 

Preliminary Specification 

FEATURES 
• Address access time: 1 Ons max 
• Power dissipation: 

0.66mW/bit typ 
• High impedance inputs (50kU 

pulldown) 

• One Chip Enable input 
• Open Emitter outputs (SOU drive) 
• On-chip address decoding 
• No separate fusing pins 
• Fully compatible with ECL 10K 

series 

APPLICATIONS 
• Sequential controllers 

• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

32 x 32 MATRIX 

AaO-------...f-'--r--.---,-..., 
As 0--------+1 ~~x ~:x 
A10--------t.-.,.-L...-..L-.--1--,,.-l 

4 OUTPUT BUFFER 

o, 02 
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Signetics Bipolar Memory Products 

1K-Bit ECL Bipolar PROM (256 X 4) 

ORDERING INFORMATION 

DESCRIPTION 

16-pin Ceramic DIP 
300mil-wide 

ABSOLUTE MAXIMUM RATINGS 
-·· ------·- -------

SYMBOL PARAMETER1 

VEE Supply voltage (Vee= 0) 

V1N Input voltage (V cc = 0) 

lo Output source current 

Temperature range 
TA Operating 
Tsrn Storage 

ORDER CODE 

10149A F 

RATING 

-8 

0 to VEE 

40 

-30 to +85 
-55 to +165 

UNIT 

Voe 

Voe 

mAoc 

·c 

DC ELECTRICAL CHARACTERISTICS -30°C <TA< + 85°C, -4.94V <VEE <-5.46V 

-so·c +25°C 
SYMBOL PARAMETER1 TEST CONDITIONS 

Min Max Min Typ3 

Input voltage2•3 
f---

V1L Low -1.890 -1.850 
V1H High -0.890 
VILA Low threshold -1:500 
V1HA High threshold -1.205 -1.105 

Output voltage 

Vol Low ViH =Max -1.89 -1.675 -1.85 
VoH High V1L =Min -1.06 -0.89 -0.96 

VoLA Low threshold 
V1HA = Min, V1LA = Max 

-1.655 
VoHA High threshold -1.08 -0.98 

Input current 

l1L Low V1H=Max 0.5 
l1H High V1L =Min 250 

Supply drain current 

IEE VEE= -5.2V 160 150 

Preliminary Specification 

10149A 

+85°C 
iUNIT 

Max Min Max 

-1.825 
-0.810 -0.700 v 
-1.475 -1.440 

-1.035 

-1.65 -1.825 -1.615 
-0.81 -0.89 -0.70 v 
-1.63 -1.595 

-0.91 

250 250 
µA 

160 160 mA 

AC ELECTRICAL CHARACTERISTICS R, = 50Q, CL= 30pF, -30"C<TA <+85°C, -4.94V<VEE< -5.46V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ3 Max 

Access time 

!AA Output Address 10 ns 

lcE Output Chip enable 4 6 

Disable time 

lco Output Chip enable 4 6 ns 

Rise and fall time 

I+ Rise time (20-80%) 4.0 ns 
L Fall time (80-20%) 4.0 

NOTES: 
1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. Each EGL 1 OK series device has been designed to meet the DC specification after thermal equilibrium has been established. The circuit is in a test socket or 

mounted on a printed circuit board and transverse air flow greater than 500 linear fprri is maintained. Voltage levels will shift approximately 4mV with an air flow of 
200 linear fpm. Outputs are terminated through a 50!! resistor to -2V. 

3. Typical values are at VEE = -5.2V, TA= + 25°C. 
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Slgnetlcs Bipolar Memory Products 

1K-Bit ECL Bipolar PROM (256 x 4) 

TEST LOAD CIRCUIT 

NOTES: 

PULSE GENERATOR 

INPUT PULSE 
t• -1-2.0-0.201 

(20% TO 80%) 

*0.1pF 

Vee= - 3.2VDC 

Your f soo 
x 

TP 

TC00$71S 

1. For AC tests, all input and output cables to the scope are equal lengths of son coaxial oabie wire length 
should be < 114 inch from TP1N to input pin and TPOUT to output pin. A 500 termination to ground is located in 
each scope input Unused outi>uts are connected to a son resistor to ground. 

2. Teat procedures are shown for only one input or set of input conditions. Other inputs are tested in the same 
manner. 

3. Normal practice in test fixtures layout should be followed. Lead lengths, panicularly to the power supply, 
should be aa short as posaibte. A 10µF capacitor between Vcc1 and VCC2 terminals, located as close to the 
device as possible, is recommended to reduce ringing. 

VOLTAGE WAVEFORM 

--- ,------------
~-j~~~=i _________ __ 

01-04 \., _________ _ 

Address Access Time 

-
Chip Enable/Dl88ble Propagation Delays 
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Signetics 100149 
1 K-Bit ECL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 100149 is field programmable, 
meaning that custom patterns are imme
diately available by following the ECL 
fusing procedure. The device 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. 

The 100149 is suitable for use in high
performance ECL systems. The outputs 
are capable of driving 5on loads. 

A Chip Enable input is provided for ease 
of memory expansion. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

A(Jo----i 

A1 <>---.. 1:32 
A2 o---"'oecooER 
A40----1 
Aeo---~ 

Product Specification 

FEATURES 
• Address access time: 20ns max 
• Power dissipation: 

0.66mW/bit typ 
• High impedance inputs (50kn 

pulldown) 
• One Chip Enable input 
• Open Emitter outputs {Son drive) 
• On-chip address decoding 
• No separate fusing pins 
• Fully compatible with ECL 100K 

series 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

32 x 32 MATRIX 

A3o-------_.r"'--,-1-:6-y-1:-8"1"-,-~.., 
As 0----------t MUX MUX MUX 
A10--------L--.---1-..--.L_....-..L_,.....J 

4 OUTPUT BUFFER 

o, 02 
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Signetics Bipolar Memory Products Product Specification 

1K-Bit ECL Bipolar PROM (256 X 4) 

ORDERING INFORMATION 

DESCRIPTION 

16-pin Ceramic DIP 
300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER 

Vee Supply voltage (V cc = O) 

V1N Input voltage (Vee= O) 

lo Output s0urce current 

Temperature Range 
TA Operating 
Tsrn Storage 

ORDER CODE 

100149 F 

RATING UNIT 

-8 Voe 

o to Vee Voe 

40 mAoc 

-0 to +75 ·c 
-55 to + 165 

DC ELECTRICAL CHARACTERISTICS o•c<TA<+75°C, -4.275V<VEe< -4.725V 

SYMBOL PARAMETER TEST CONDITIONS1•2 

Input voltage 

V1L Low 
V1H . High 

V1LA Threshold Low 
V1HA Threshold High 

Output voltage 

Vol Low V1L =Min 
VoH High V1H =Max 
VoLA Threshold Low V1L =Max 
VoHA Threshold High V1H =Min 

Input current 

l1L Low V1L =Min 
l1H High V1H =Max 

Supply current 

lee Vee=-4.5V 

100149 

LIMITS 
UNIT 

Min Typ4 Max 

-1.810 
-0.880 v 
-1.475 

-1.165 

-1.810 -1.620 
-1.025 -0.660 v 

-1.610 
--1.035 

0.5 
µA 

220 

150 180 mA 

AC ELECTRICAL CHARACTERISTICS R1 =son. CL= 30pF, o•c<TA <+75°C, -4.275V <VEE <-4.725V 

LIMITS 
SYMBOL PARAMETER TO FROM UNIT 

Min Typ5 Max 

Access time 

tAA Output Address 15 20 ns 
ICE Output Chip enable 5 8 

Disable time 

tco Output Chip disable 5 8 ns 

Rise and fall time 

1+ Rise time (20-80%) 4.0 ns 
i- Fall time (80-20%) 4.0 

NOTES: 
1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. Each ECL 100K series device has been designed to meet the DC specification after thermal equilibrium has been established. The circuit is in a test socket or 

mounted on a printed circuit board and transverse air flow greater than 400 linear fpm is maintained. Voltage levels will shift approximately 4mV with an air flow of 
200 linear fpm. Outputs are terminated through a 50.Q resistor to -2V. 

3. For current measurements, maximum is defined as the maximum absolute value. 
4. Typical values are at VeE = -4.5V, TA= + 25°C. 
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Signetics Bipolar Memory Prooucts 

1K-Bit ECL Bipolar PROM (256 X 4) 

TEST LOAD CIRCUIT 

NOTES: 

PULSE GENERATOR 

INPUT PULSE 
1+ -t=2.0-0.2ns 

(20~o TO 80%) 

Vcc1 =Ycc2 = +2.0VDC 

*0.1µF 

Vee= - 3.2VDC 

Your fl son 
x 

TP 

1. For AC tests, all input and output cables to the scope are equal lengths of son coaxial cable. Wire length 
should be< 1'4 inch from TP1N to input pin and TPour to output pin. A son termination to ground is located in 
each scope input. Unused outputs are connected to a son resistor to ground. 

2. Test procEfdures are shown for only one input or set of input conditions. Other inputs are tested in the same 
manner. 

3. Normal practice in test fixtures layout should be followed. Lead lengths, particularly to the power supply, 
should be as short as possible. A 10µF capacitor between Vcc1 and Vcc2 terminals, located as close to the 
device as possible, is recommended to reduce ringing. 

VOLTAGE WAVEFORM 

ADDRESS 

'AA-
Address Access Time 

..,.__ 1CE_. 'co-+-

Chip Enable/Disable Propagation Delays 
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Signetics 100149A 
1K-Bit ECL Bipolar PROM 

Bipolar Memory Products 

DESCRIPTION 
The 100149A is field programmable, 
meaning that custom patterns are imme
diately available by following the ECL 
fusing procedure. The device 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. 

The 100149A is suitable for use in high
performance ECL systems. The outputs 
are capable of driving son loads. 

A Chip Enable input is provided for ease 
of memory expansion. 

Ordering information can be found on 
the following page. 

BLOCK DIAGRAM 

Ao<>---... 
Ai 0----...i 1:32 
A2 o----..ioecooeR 
A4o---.., 
"6<>---H 

Preliminary Specification 

FEATURES 
•Address access time: 10ns max 
• Power dissipation: 

0.66mW/bit typ 
• High impedance inputs (50kn 

pulldown) 
• One Chip Enable input 
• Open Emitter outputs (Son drive) 
• On-chip address decoding 
• No separate fusing pins 
• Fully compatible with ECL 100K 

series 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

32 x 32 MATRIX 

A30--------+f".._-i-,-~-r-,~-r-_., 
As<>-------- MUX MUX 
A10---------i.. _ _..1_~J....~....L..-_J 

4 OUTPUT BUFFER 

o, 
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Signetlcs Bipolar Memory Products Preliminary Specification 

1K-Bit ECL Bipolar PROM (256 X 4) 

ORDERING INFORMATION 

DESCRIPTION 

16-pin Ceramic DIP 
300mil-wide 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER 

Vee Supply voltage (V cc = O) 

V1N Input voltage (Vee • 0) 

lo Output source current 

Temperature Range 
TA Operating 
TsrG Storage 

ORDER CODE 

100149A F 

RATING 

-8 

o to Vee 

40 

-0 to +75 
-55 to +165 

UNIT 

Voe 

Voe 

mAoe 

·c 

DC ELECTRICAL CHARACTERISTICS o•c<;TA<;+75•c, -4.275V<;Vee.;; -4.725V 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS1,2 

Min Typ4 

Input voltage 

V1L Low -1.810 
V1H High 
V1LA Threshold Low 
V1HA Threshold High -1.165 

Output VOitage 

Vol Low V1L=Min -1.810 
VoH High V1H=Max -1.025 
VoLA Threshold Low V1L•Max 
VoHA threshold High V1H=Min -1.035 

Input current 

i1L Low V1L=Min 0.5 
l1H High V1H•Max 

Supply current 

IEE Vee•-4.5V 150 

LIMITS 
SYMBOL PARAMETER TO FROM 

Min Typ5 

Access time 

IAA Output Address 
tee Output Chip enable 5 

Dluble time 

tco Output Chip disable 5 

Rise and fall time 

t+ Rise time (20-80%) 4.0 
r Fall time (80-20%) 4.0 

NOTES: 
1. All voltage meesurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

100149A 

UNIT 
Max 

-0.880 v 
-1.475 

-1.620 
-0.880 v 
-1.610 

220 
µA 

160 mA 

UNIT 
Max 

10 ns 
6 

6 ns 

ns 

2. Each ECL 100K series device has been designed to meet the DC specification altet thermal equlllbrium has been established. The circuit Is in a test socket or 
mounted on a printed circuit board and transverse air flow greater than 400 lin- !pm is maintained. Voltage levels will shift approximately 4mV with an air flow of 
200 Ii~ !pm. Outputs are terminated through a 50Sl resistor to -2V. 

3. For current measurements. maximum is defined as the maximum absolute value. 
4. Typical values are at Vee•-4.5V, TA•+25"C. 

November 1986 375 



Signetics Bipolar Memory Products 

1K-Bit ECL Bipolar PROM (256 x 4) 

TEST LOAD CIRCUIT 

NOTES' 

PULSE GENERATOR 

INPUT PULSE 
t+ -t=2.0-0.2ns 

(20% TO 80%) 

Vcc1 =Vcc2= +2.0VDC 

i0.1i<F 

Ao 
A, 

A2 

A3 o, 
A4 

OUT 
02 

As 03 

As 04 

*0.1µF 

Vee= - 3.2VOC 

Vour 

r~ x 

TP 

1. For AC tests, all input and output cables to the scope are equal lengths of 50.Q coaxial cable. Wire length 
should be< 1/4 inch from TP1N to input pin and TPouT to output pin. A SQQ termination to ground is located in 
each scope input. Unused outputs are connected to a son resistor to ground. 

2. Test procedures are shown for only one input or set of inpul conditions. Other inputs are tested in the same 
manner. 

3. Normal practice in test fixtures layout should be followed. Lead lengths, particularly to the power supply, 
should be as short as possible. A 10µF capacitor between Vcc1 and Vcc2 terminals, located as close to the 
device as possible, is recommended to reduce ringing, 

VOLTAGE WAVEFORM 

ADDRESS 

Address Access Time 

V1HA 
VILA 

Chip Enable/Disable Propagation Delays 
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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, 
the SO-L 16- and 20-pin and the 28-
pin Leaded Chip Carrier. 

November 1986 

Package Outlines 

2. Information for each set of drawings 
such as notes and reference stan
dards are included on each drawing 
for easy reference. 

3. 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 Vee 
and ground. Since thermal resistance 
values are dependent on die size and 

381 

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. 



Slgnetics Bipolar Memory Products 

Package Outlines 

PLASTIC PLCC 
1. Lead material: Olin 194 (Copper Alloy) or 

equivalent, solder dipped. 

2. Body material: Plastic (Epoxy). 

3. Thermal test Fixture: Device soldered to a 
glass epoxy test board with the dimensions 
1.58" x 0.75" x 0.059" with 0.009" stand 
off. 

PLASTIC LEADED CHIP CARRIER 

NO. OF LEADS PACKAGE CODE 

20 A 
28 A 

November 1986 

OJAIOJc DESCRIPTION 

60/24 
350mil-square 
450mil-square 
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Signetlcs Bipolar Memory Products 

Package Outlines 

20-PIN PLASTIC LEADED CHIP CARRIER 

~ .007(0.18) ®1 

+-~~-f,,.,..iji..cu;i.c.li>;.;.-t-"~~~-+ 

A 
J.A 

..J5 (10.03) 

.385 (9.78) 

·~.-~-i""'iinl,..,,,,.~--'=:::_~~--_J_ 

.002 IN/IN 

.050 (1.27) SSC 
4 SIDES 

~ 
.350 (8.89) 

.03.2 (.81) 

.026 (.88) :: ::::: x 45° 11 
,,_ __ 44-~--r'<----!------L 

~A 
.025 (0.84) 

.180 (4.57) 

.165 (4.19) 

:: ~:~ -lilo-E@F-G(tl .007 (0.18) i81 

>----!---~lei F-G 1~15(.3811 
.290 (7.37) 

853-0400 84 711 

28-PIN PLASTIC LEADED CHIP CARRIER 

853-0413 84711 

November 1986 

,_ __ ....__._ __ .300 {7.62) BSC 

.-495 (12.57) 

~ 

---. 
.060 (1.52) 

~-

===f 

~ 
.090 (2.29) 

.025 (0.64) 
MIN. 

.180 (4.57) 

.165 (4.19) 

.007 (0.181 Ii 
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NOTES: 
1. Package dimensions conform to JEOEC specification 

M0-047-AA for plastic leaded chip carrier 20 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerandng per ANSI Y14.5M-1982. 
4. "A" and "8" are reference datums on the molded 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side. 

5, Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #20 
(top view). 

L__LL~ --t+\AleCs) mo co.2sl ID 
,-- - ! 1 .194 (4.93) - -

r----+ ·330 (a.as) -le! D·E ®I ms (.38) 
.290 (7.37) 

NOTES: 
1. Package dimenSions conform to JEDEC specification 

M0-047-AB for plastic leaded chip carrier 28 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimenSions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSt Y14.5M-1982. 
4. "A" and "B" are reference datums on the rnokted 

body at plane "H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006" (.15mm) 
on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #28 
(top view). 

.015 {0.38) 

.005 {0.13) 
SEATNG 

"P"~'if-EMfoi;<f"'========='~....,<l'l.AO:~ 

,__ __ ..__.!--=!~: 
....... -·----<>-'" ."430 (10.92) 

.390 (9.91) 

..ff!AIBIJ .610 (0.25) ¢1 

-ii!D-Eil>I b16 1'30) I 



Signetics Bipolar Memory Products 

Package Outlines 

PLASTIC SO·L 
1. Lead material: Olin 194 (Copper Alloy) or 

equivalent, solder dipped. 

2. Body material: Plastic (Epoxy). 

3. Thermal test fixture: Device soldered to a 
glass epoxy test board with the dimensions 
of 1.58" X 0.75" X 0.059" with 0.009" 
stand off. 

PLASTIC SMALL OUTLINE PACKAGES 

NO. OF LEADS PACKAGE CODE 

16 D 
20 D 

November 1986 

8JAllJJc DESCRIPTION 

95/30 300mil-wide 
86/24 300mil-wide 
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Signetics Bipolar Memory Products 

Package Outlines 

16-PIN SMALL OUTLINE 

' l 

fl 
10.65 (.419) 

10.26 (.404) 

2.65 (.104) r· ~_, 
[!] imnnnru-L ~ 
~_JL 

853-0171 81216 

·491·0 ' 9> -l+ITlelo@l .2s 1.010) <@I 
.35 (.014) 

20-PIN SMALL OUTLINE 

l+io®I .10 (.o04> ~l 

I 
i 
I 

II 
7.60 (.299) 

7.40 (.291) 

I 
m 

13.00 (.512) 

12.60 (.496) 

10.65 (.419) 

10.26 (.404) 

!+[E®i .25 (.010) ® I 

m fL21fJillliliJI 
ICj .10 (.004) l_J L 

2.65 (.104) 

2.35 (.093) 
t 

853-0172 81219 
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·49 (.019> -+•l T I E : D @I .25 (.010) IQ) 
.35 (.014) 
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NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-013-AC for standard small outline (SO) package, 16 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions 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 .15mm (.006") on 
any side. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from top. 

r .75 (.030) X45 • 

. 50 (.020) 

I 
.32 (.013) 

23 (.009) .10 (.004) 

NOTES: 
1. Package dimensions conform to JEOEC specification 

MS-013-AC for standard small outline (SO) package, 20 
leads, 7.50mm (.300") body width (issue A, June 1985). 

2. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "T", "O" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from top. 

.32 (.013) 

.23 (.009) 

1 .75 (.030) X45° 
.50 (.020) 

~ 

.30 (.012) 

.10 (.004) 

1.07 (.042) 

.88 (.034) 



Signetics Bipolar Memory Products 

Package Outlines 

CERAMIC DIP 
1. Lead material: ASTM alloy F-30 (Alloy 42) 

or equivalent - tin plated or solder dipped. 

2. Body Material: Ceramic with glass seal at 
leads. 

3. Thermal test fixture: Device secured in 
Textool ZIF socket with 0.04" stand off. 

CERAMIC DUAL-IN-LINE PACKAGES 

NO. OF LEADS PACKAGE CODE 

16 F 
18 F 
20 F 
22 F 
24 F/F31 

24 F 
28 F 

NOTES: 

(JJAf(JJC 

77/30 
73/27 
72125 
66/27 
63/26 
62/26 
57/27 

1. Order coded as F3 when both 600 and 300mil-wide packages are available. 
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DESCRIPTION 

300mil-wide 
300mil-wide 
300mil-wide 
400mil-wide 
300mil-wide 
600mil-wide 
600mil-wide 



Signetics Bipolar Memory Products 

Package Outlines 

16-PIN CERAMIC DIP 

.165 (4.19) 

.165 (4.19) 
~ 

JL.023 <·5•>-i$1rle lo@l.010 (.254) 
.015 (.38) - . . 

@I 

853-0582 81594 

18-PIN CERAMIC DIP 

853-0583 81594 

November 1986 

. 175 {4.45) 

.145 (3.68) 

.020 (.51) 

.015 (.38) 

.010 (.25) 

. 015 (.38) 

,010 (.25) 
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NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "D", and "E" are reference datums on the body 

and include allowance tor glass overrun and meniscus on 
the seat line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #16 when viewed from the top . 

~ 

j ~ 
C.300(7.62) asc:J 

(NOTE 4) f-
.395 (10.03) 
.300 (7.62) 

NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "D", and "E" are reference datums on the body 

and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin # 18 when viewed from the top . 



Signetics Bipolar Memory Products 

Package Outlines 

20-PIN CERAMIC DIP 

1--.078 (1.98) I .012 (.30, 

.285 (7.24) 

~~::Ji?-.:;;T'V''V"<;;~:;?-.,;:~~__J_ 

,070 (1.78) 

.050 (1.27) 
r++-~~~~~~~-++-~~ 

.200 (5.08) 

.165 (4.19) 

.185 4.19) 
~.18) 

J L~:~~~:H:~;:~:-11$~1 T!]JI e[]l:Qo~@l[.02]1:§:0 I<·2~54!!j>~J®~I 
853-0584 81594 

22-PIN CERAMIC DIP 

I .028 (.71) J r- .060 (1.52) 

--r l::l--t:.-.::r-l:l""'t:l ...... :i-"t:?"""t:,...CJ""-i::!-i:"""::X .200(5.09) 

JL ·023 (.58)-l$lTlelo@l.010 c.254) 
.015 (.38) 

853-0585 81594 
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.165 (4.19) 
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.175 (4.45) 

:145(3.68i 

.035 (.89) 

.020 (.51) 

.015 (.38) 

.010 (.25) 

.175 (4.45) 

.145 (3.69) 

.035 (.99) 

.020 (.51) 

.Q15 (.38} 

.010 (.25) 

NOTES: 
1. Controtling dimension: inches. Millimeters are shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T'', "D", and "E" are reference datums on the body 

and include allowance tor glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from the top. 

.320 (8.13) 

.290 (7.37) ~ 
(NOTE 4) 

tt 

~ 
~ .3J~f.a21 :J -j (NOTE 4) 

.395 (10.03) 
~ 

NOTES: 
1. Controlling dimension: inches. MUlimeters are shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "D", and "E" are reference datums on the body 

and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #22 when viewed from the top . 

. 420 (10.67) 

.390 (7.36) 
(NOTE 4) 

: l 

~ 
f !l 
I .4008~~.16> ~ j- (NOTE 4) 

~ 
:400lf(f.f6) 



Signetlcs Bipolar Memory Products 

Package Outlines 

24-PIN CERAMIC DIP (300mil-wide) 

JL:~: ::::-.J!Jrlelo@.010 (.2S4) 

853-0586 84000 

24-PIN CERAMIC DIP (600mil·wlde) 

853-0588 84221 
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81 

.098 (2.49) 

. 030 (.76) 

.175 (4.45) 

.145 (3.68) 

.015 (.38) 

.010 (.25) 
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NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses . 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "D", and "E" are reference datums on the body 

and include allowance tor glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 

6. Denotes window location for EPROM products. 

NOTES: 
1. Controlling dimension: inches. Millimeters are. shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "D", and "E" are reference datums on the body 

and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 

6. Denotes window location for EPROM products . 

. 620 (15.75) 

.590 (14.99) 
(NOTE 4) 

i 

i . .J~5.24)__j 
(NOTE 4) 

.695 (17.65) 

~ 



Signetics Bipolar Memory Products 

Package Outlines 

28-PIN CERAMIC DIP 

SEE NOTE~ r- .098 (2.4&) 

I I .040 (1.02) 

r..~-:t:=~....,.,.-.,?"i?"i;?"'if''i'?"<;;>''V'V"'i'?""'?"'i'?"iC:_J'~I 
1-- .100 (2.54) SSC • ¥ l.( l.( I 

-~o,-t ----ir-------""85 co1.121 __j 
~--

j 

_175 (4 45} 

145 (368) 1~
005070((117287)) --r 

@:}-- 22S (S 72) mox 

~ ~419) 

Jl::::::_,,,*''""""' ~ ..... ;:::: 
853-0589 84000 
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NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "D", and "E" are reference datums on the body 

and include allowance for glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #28 when viewed from the top. 

6. Denotes window location for EPROM products. 

.620.(15.75) 

.590 (14.99) 
(NOTE 4) 

: ' 

.600 (15.24) BSC 
(NOTE 4) 

.695 (17.65) 

.600 (15.24) 



Slgnetics Bipolar Memory Products 

Package Outlines 

PLASTIC DIP 
1. Lead material: Olin 194 (Copper Alloy) or 

equivalent, solder dipped. 

2. Body material: Plastic (Epoxy). 

3. Thermal test fixture: Device secured in a 
Textool ZIF socket with 0.04" stand off. 

PLASTIC DUAL-IN-LINE PACKAGES 

NO. OF LEADS PACKAGE CODE 

16 N 
18 N 
20 N 
22 N 
24 N/N31 

24 N 
28 N 

NOTES: 

fJJAIOJc DESCRIPTION 

76/26 300mil-wide 
63/24 300mil-wide 
60/24 300mil-wide 
54/20 400mil-wide 
46/18 300mil-wide 
44/18 600mil-wide 
42/16 600mil-wide 

1. Order coded as N3 when both 600mil and 300mil-wide packages are available. 

16-PIN PLASTIC DIP 

.004 .1 

.255 (6.48) 

. 245 (6.22) 

;;;::;.~]__J 
• 748 (18.95) CORNER 

.O&<(U3) ~?ON 

.... (I. 14) 14 Pl.ACES) 

853-0406 81232 
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.160 (4.06) 

.135 (3.43) 

.138 (3.51) 

.12C (3.05) 

-i+ITIEDCl)j 010 (.25) I I 

.125 (3.18) 

~ 

.035 (.88) b 

.020(.~1) 
.015 (.38) 

.010 (.25) 
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NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEOEC specification 

MS-001-AA for standard dual in-line (DIP) package .300 
Inch raw spacing (PLASTIC) 16 leads (issue B. 7/85) 

3, Dimensions and tolerancing per ANSI Y14. SM-1982. 
4. "T'', "D" and "E" are reference datums on the molded 

body and do not include mold Hash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side . 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #16 when viewed from the top . 

.322 (B.18) 

.300 (7.62) 
(NOTE 5) 

BSC ~\\ 
.300 (7.62) 
(NOTE 5) 

.305 (10.03) 
:300T7.i2) 



Signetics Bipolar Memory Products 

Package Outlines 

18-PIN PLASTIC DIP 

0 .004 .10 

.255 (6.48) 

. 245 (6.22) 

Ell:3----+----·:::= J_J 
~ PLANE 

853-0407 81233 

.084 (1.63) 

.G45 (1.14) 

.ll22 <.581 ·fflTIED@l .010 1.251 ®I 

.017 (.43) 

20-PIN PLASTIC DIP 

D .004 .10 

.138(3.61) 

.120 (3.05) 

.255 (6.48) 

. 100 (2.54) BSC 

1.057 (28.85) 
r--oo+---1------~ 

:J__j~ 

J 
853-0408 81234 

November 1986 

.084 (1.83) 

.045 (1.14) 

.022 (.5&) #!TIED®! .. 010 (.25) @I 

.017 (.43) 

.180 (4.05) 

.135 (3.43) 

.138 (3.51) 

.120 (3.08) 

392 

.125 (3.18) 
:n5(2.i2) 

NOTES: 
1. ControHing dimension: inches. Metric are shown in 

paren1heses. 
2. Package dimensions conform to JEOEC specification 

MS-001·AD for standard dual ln<ine (DIP) package .300 
Inch raw epacing (PLASTIC) 18 loads (Issue B. 7185) 

3. Dimensions and toleranclng per ANSI Y14. SM-1982. 
4. 'T', "D" and "E'' are reference datums on the molded 

body and do not include moAd flash or protrusions. Mold 
flaah 01 protrusions shall not exceed .D10 inch (.25mm) 
on any side . 

5. These <imensions measured with the leads constrained 
to be perpendicular to plane T. 

e. Pin numbers start with pin #1 and continue 
oou- 1o pin #18 when viewed from the 1op . 

.3.22 (8.18) 

.300 (7.82) 
(NOTE 5) 

.035 (.88) q 

.020 (.5'"-1) 

.015 (.38) 

.010 (.25) 

BSC 
.300 (7.82) 
(NOTE 6) 

.385 (10.03) 

.300 ( 7.82) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

paren1hoses. 
2. Package c:lmensions conform to JEDEC specification 

MS-001 ·AE for -dard dual in·lino (DIP) pacl<age .300 
inch row spacing (PLASTIC) 20 loads (ISSue B. 7 /85) 

3. Dimonslons end toleranclng per ANSI Y14. SM-1982. 
4. "T'', "O'' and "E" are reference datums on the mokted 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions meaeured with the leads constrained 
1o be perpendicular 1o plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from the top . 

.322 (8.18) 

.300 (7.62) 
(NOTE 5) 

BSC 
.300 (7.62) 
(NOTE 5) 

.385 (10.03) 

.300 ( 7.62) 



Signetics Bipolar Memory Products 

Package Outlines 

22-PIN PLASTIC DIP 

-D-

853-0409 81235 

0 s .004 (0.10) 

LL .100 (2.54) BSC 

1.110 (28.19) 

1.095 (27.81) 
.064 (1.63) 

.045 (1.14) 

-if! TIE lo® .01 o (.25) @I 

24-PIN PLASTIC DIP (300mil-wide) 

o-

.004 .10 

. 100 2.54 (SSC) 

1.256 (31.90) 

1.240 (31.50) 

I 
.355 (9.02) 

.190 (4.83) 

.165 (4.19) 

.138 (3.51) 

120 (3.05) 

~ ~------. 
160 (406) 

~ 1~343) 
PLANE --t 

JL 022 <-88> --l+Jrle!o@ 010 ~25) @1 ::~ :: ~:: 
.017 (.43) 

853-0410 81236 

November 1986 393 

~~ (3.94) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-010-AA for standard dual in-line (DIP) package .400 
inch row spacing (PLASTIC) 22 leads (issue A. 7 /85) 

3 Dimensions and tolerancing per ANSI Y14. SM-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 .01 o inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constra,ined 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #22 when viewed from the top. 

422 (10.72) 

400 (10.H}) 
(NOTE 5) 

.145 (3.68) 
+-~~--j-,~~~~~ 

.035 (.89) !! 
BSC ltl 

.020(:£1) 

015 (.38) 

.010 (.25) 

.400 (10.16) --1 
(NOTE 5) 

.495 (12.57) __J 
400 (10.16) 

NOTES: 
1. Controlling dimension: inches. Metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-AR for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 24 leads (issue B. 7185) 

3. Dimensions and tolerancing per ANSI Y14. SM-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 .Q1 o inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #24 when viewed from the top . 

322 (8.18) 

.300 (7.62) 
(NOTE 5) 



Slgnetlcs Bipolar Memory Products 

Package Outlines 

24-PIN PLASTIC DIP (600mil·wlde) 

853-0412 81238 

.084(1.83) 

.G45 (1.14) 

:: ~= -filT!EIXQ .010 1.25) i+ I 

28·PIN PLASTIC DIP 

llMJ lXS4 l.iOJ I 

.100 (2.64) SSC 

i;ii:;r--+-----:: ::---------! 
.DIM (1.18) 

~ 

::: -@if!EIXIJnO(M) 11 

653-0413 84099 

November 1986 

.138 .51) 

~ 

. 580 (14.12) 

:i4i11ii4i 

.156 (3.94) 

.145(3.0S) 

.166 (3JM) 

~ 

NOTES: 
1. ControlHng dlmanalon: inches. Metric are shown in 

parenUleses . 
.2. PtlOk8ge dimeneions conform to JEOEC apedftcallon 

MS-011-M for standard dual la-Uno (DIP) pacl!age .eoo 
Inch r<>N apaclng (PLAl!TIC) 24 lea<js (losue B. ~/851 

3. Dlmenalona and tolerancing por ANSI Y14. SM-1• 
4. 'T', "D" and "E'' are ref9rence d8'Ums on lhe mofdod 

body and do not Include mold flash or prol!Ulliona. Mold 
flash or protrusions Bhal not exoeed .010 Inch (.25nlin) 
on any· side. 

5. Theee -nslons measured with the leads conatralned 
to be perpendlcular to plane T. 

6. Pin numbers a1art with pin #1 and continua cau- to pin #24 when vlawed from tho top . 

. 825 (15.88) 

.isoo(15.24)~ 
(NOT£ 51 

~--: 

NOTES: 

'"''''"' 

1. COntrolllng dlmenalon: lnchoo. - are shown in 
parenlhesas . 

.2. Package dimensions conform to JEDEC apoclflcetion 
MS-011-AB for standard dual in-lino (DIP) pac:kago .600 
Inch r<>N apacing (PLASTIC) 28 - fl80U9 S. 7185) 

3. Dlmen&iono and tolonmclng per ANSI Y14. SM-11182. 
4. "1", "D'' ll1d "E" are reforonoo datums on tho molded 

body and do not Include mold flash or prollUlliona. Mold 
floah or protrualona shall not oxcood .010 inch (.251nm) 
on any side • 

5. Theao dlmenelona meu111ed with tho leads ..-od 
to be __., to piano T. 

8. Pin numbers a1art with pin #1 and continue cau- to pin #28 when viewed from tho 10p. 

.uo (15.75) 

.eoo c1s.24> 
(NOTE &I 

.045 ,,,, .. , n i 
.138 t>.111 .oao (.l=-t=:) .eoo 1111.2•> aac--l I 
.120 - (1'0T£ &I .otlS(.11) .816 (17.85) 

ii1ii :iifiii4i 

394 



Slgnetics Bipolar Memory Products 

Package Outlines 

HERMETIC CERDIP WITH QUARTZ WINDOW 
1. Package dimensions conform to JEDEC 

specifications for standard Ceramic Dual 
lnline (Cerdip) package. 

5. These dimensions measured with the 
leads constrained to be perpendicular to 
plane T. 

forward voltage drop of a calibrated di
ode to measure the change in junction 
temperature due to a known power appli
cation. Test condition for these values 
follow: 

2. Controlling dimensions are given in 
inches with dimensions in millimeters, 
mm, contained in parentheses. 

6. Lead material: ASTM alloy F-30 (Alloy 42) 
or equivalent - tin plated or solder 
dipped. Test Ambient-Still Air 

Test. Fixture - OJA - Textool ZIF socket 
with 0.04" stand
off 

3. Dimensions and tolerancing per ANSI 
Y14.5M - 1982. 

7. Body Material: Ceramic with glass seal at 
leads. 

4. Pin numbers start with pin # 1 and con
tinue counterclockwise when viewed 
from the top. 

8. Thermal resistance values are deter
mined by temperature sensitive parame
ter (TSP) method. This method uses the 

8Jc - Water cooled heat 
sink 

HERMETIC DUAL-IN-LINE PACKAGES WITH QUARTZ WINDOW 

NO. OF LEADS PACKAGE CODE DESCRIPTION 

24 F 300mil-wide 
28 F 600mil-wide 

Die 
Size 

25K 
30K 

28-PIN CERAMIC DIP WITH QUARTZ WINDOW (FA PACKAGE) 

SEE NOTE~ r- .098 (2.49) 

I I .040 (1.02) 

nml":'-:t:=<si....,,r;T"i7"1/'"';;>""''7"'\7"'7""7....,,"Cr;7'_]" ~I 
j ~.10012 ... 1 asc ·vvvvvl 

·D·f----1-------::: :::~:__j 
....... 175 (4 45) 

1~
~~((1127)78) ----, 

145 (:168) 

E!}-- 225 (5 72) mox 

~ k 

JL::::::-111mlo®lo101.2541 ®I 

853-0589 84000 

November 1986 

~v.101 

.015 (.38) 

.oto (.25) 

395 

TYPICAL 8JAl8Jc VALUES ('C/W) 

Power Average Average 
Dissipation (W) OJA 8Jc 

.5 67 7.8 

.5 52 7.0 

NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "O", and "E" are reference datums on the body 

and include allowance tor glass overrun and meniscus on 
the seal line, and lid to base mismatch. 

4. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

5. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 

6. Denotes window location for EPROM products. 

.620 (15.75) 

.590 (14.99) 
(NOTE 4) 

: ' 

.600 (15.24) BSC 
(NOTE 4) 

.695 (17.65) 

.600 (15.24) 





Package Outlines 

Introduction 
for Prefixes: HEF, PCD, PCF, SAA, S88 .......................................... 397 

The package information for each type number is given below: 

type number 

HEF45058P 
HEF45058D 
HEF47208P 
HEF4720VP 
HEF47208D 
HEF4720VD 
HEF47208T 
HEF4720VT 
PCD5101P 
PCD5101T 
PCD5114D 
PCD5114P 
PCD5114T 
PCFS570P 
PCFS570T 
PCFS571D 
PCFS571P 
PCFS571T 
PCFS5S2P 
PCFS5S3P 
PCFS5S3T 
SAA9001PB 
SAA9001E8 
S886116P 

description and package code 

14-lead dual in-line; plastic (SOT-27) 
14-lead dual in-line; ceramic (cerdip) (SOT-73) 
16-lead dual in-line; plastic (SOT-3SZ) 
16-lead dual in-line; plastic (SOT-3SZ) 
16-lead dual in-line; ceramic (cerdip) (SOT-74)· 
16-lead dual in-line; ceramic (cerdip) (SOT-74) 
16-lead mini-pack; plastic (S0-16L; SOT-162A) 
16-lead mini-pack; plastic (S0-16L; SOT-162A) 
22-lead dual in-line; plastic (SOT-116) 
24-lead mini-pack; plastic (S0-24; SOT-137 A) 
1 S-lead dual in-line; ceramic (cerdip) (SOT-1338) 
1S-lead dual in-line; plastic (SOT-102G, N, PE) 
20-lead mini-pack; plastic (S0-20; SOT-163A) 
S-lead dual in-line; plastic (SOT-97) 
S-lead mini-pack; plastic (SO-SL; SOT-176) 
S-lead dual in-line; ceramic (cerdip) (SOT-151 A) 
S-lead dual in-line; plastic (SOT-97) 
S-lead mini-pack; plastic (SO-SL; SOT-176) 
S-lead dual in-line; plastic (SOT-97) 
S-lead dual in-line; plastic (SOT-97) 
S-lead mini-pack; plastic (SO-SL; SOT-176) 
2S-lead dual in-line; plastic (SOT-117) 
2S-lead dual in-line; metal ceramic (cerdil) (SOT-S78) 
24-lead dual in-line; plastic (SOT-101A, B, F, G, L) 

page 

399 
401 
400 
400 
402 
402 
412 
412 
407 
410 
409 
406 
413 
404 
414 
411 
404 
414 
404 
404 
414 
40S 
403 
405 

397 





PACKAGE 
OUTLINES 

14-LEAD DUAL IN-LINE; PLASTIC (SOT-27) 

'14 1--------- 19,S max ---------

--------

2 

top view 

Dimensions in mm 

- 8,25max-

I I 
I I 

..... ~0,32 : 
II max II 
1,1 1,1 

.l-~---J, 
10 ---8,3 

7Z86804 

Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spcicing between any two leads 
may deviate from nominal by 
±0,254 mm. 

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

February 1987 399 



PACKAGE 
OUTLINES 

16-LEAD DUAL IN-LINE; PLASTIC (SOT -38Z) 

11 
1~·-19,5 max 

g> I 
:;:; I 
g I 
"' 

t -
3,43 
3,05 

+ 14x 

0,53 
max --, ' 

' ' ·~· ' ' ' ' .... 1 __ 1 __ 1.._.:__.1_-.1 __ 1 __ 1 __ 1 
0,76 
max 

1,4max 

--1 1-
15 14 13 1Z 11 10 9 

·----- - - ----

2 3 4 5 6 7 8 

lead 1 indication (either index or sign) 

4,7 
max 

f 0,51 I 
~mm 'f I 

I -~ 075121 + , ._ I 0,32 II 
I max I 

I jlj 11 

.i-~-J. 
-i.-10,254@1111 

·--- 103 ---· 8, 7Z73586.2 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

top view (2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. Dimensions in mm 

400 February 1987 



PACKAGE 
OUTLINES 

14-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-73) 

-------19,94max ---------
QI 
c 
0 
a. 
O> 
c 

:.:::; 
0 
QI 
l/) 

14 13 

2 

12 

3 

.,.___.__ 8,25 max-----+-

Dimensions in mm 

11 10 

4 5 

side view 

9 

6 

8 

7 

5,08 
max 

top view 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

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

February 1987 401 



PACKAGE l· 
OUTLINES 

--~~~~~~~~~~~~~~~~~~~~~~~~~~-

16-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-7 4) 

-------- 19,94 max-------

3,4 
2,9 

t 
5,08 
max 

t 0,~8 I :::r min t 
- _ _::i 076 121 

0,51 t . 
1/x ' 0·~' ~~-$-~l-o,2_5_4~@,,,.,\'1 1 

1,27_. 
max 

o o I o o 12 541 • ' ' ,_,_,_1_1_:_1_1 __ 1 

16 15 14 13 

2 3 4 

-+--- 8,25 max----+-

LI. --
I I! ! 
I Li. I 

11 I I 
-r1 032 11 

'ro' 3 ,1 
til •2 111 I 

,j_~_,, 

•---- 10,0 ---•I 
7,6 

7Z55544.8 

Dimensions in mm 

402 February 1987 

12 11 10 

5 6 7 

side view 

9 top view 

8 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

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



PACKAGE 
OUTLINES 

28-LEAD DUAL IN-LINE; METAL CERAMIC (CERDIL) (SOT-878) 

.. 
c 

iJ 
~ 
~::: I 
+ .... 1,s5i.._ 

max 

4,25 
+ max 

-1---0,Smin + 
--- -l-21-.--

0,51 +0,76 

,0~·~111 

26x , 
, , I 

-1~--

top view 

---- - ---+----- ---- - --t--- ---- - --

• 
1 2 4 10 11 12 13 14 

$ Positional accuracy. 

side view @ Maximum Material Condition. 

( 1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 

.._0,30 
position shown; in the worst case, .... 

0,20 the spacing between any two leads 
may deviate from nominal by 

115,241 
±0,254 mm. 

(2) Lead spacing tolerances apply 

Dimensions in mm from seating plane to the line 
indicated. 

February 1987 403 



PACKAGE 
OUTLINES 

8-LEAD DUAL IN-LINE; PLASTIC (SOT-97) 

QI 
c 
Cl 

ij 

·-_-_-__ ~J-10 max ---h
2 

' max -. -
3,43 
3,05 

' 

t 0,?1 I 
:-=::I min y 
_=i 0:76 121 + , 

I 0,53 I 

Gx 0 38 1 1 , '-+ --l+lo,2s4@j 1 

-- i __ iJ::!i __ i 
1,15 
max 

Dimensions in mm 

404 February 1987 

top view 

-8,25max-

I I 
I I 

-- !..L 0,32 i1 
11 max II 

' ~ l'I 
' ~ 

I 1-11,s21-i I 

9,5 
8,3 7Z73585.5, 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

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

(3) Only for devices with 
asymmetrical end-leads. 



PACKAGE 
OUTLINES 

24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A,8,F,G,L) 

131 

___ ..J 

2,2 i ... 
max 

24 23 

Dimensions in mm 

22 21 

l15,24l 

17,15 
15,90 

32max-----h 

19 18 

7 

I 
I 
11 
11 

:1 
1.I 

J 

22x 
I 

·~1' 1--

17 16 15 

B 9 

$ 
® 

side view 
(1) 

(2) 
7273670.5 

(3) 

14 13 

!i,1 
max 

+ o,~1 I 
min -+ 

top view 

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. 

( F•bn"rf 1987 A06 



PACKAGE 
OUTLINES 

18-LEAD DUAi,.. IN-LINE; PLASTIC (SOT-102G,N,PE) 

,,._ _____ ___. __ 25,4 max --------• .. 
c 
0 a.. -- __J 

Cl c 

~ .. 
Ill 

3,43 
3,05 

0,51 
min 

4,7 
max 

0 76 121 
0;53 + ' 

1~/ ~ -J+lo,2s4 ®I 111 

I I I I • 12541• I I I 

-- 2f>4 l-1-i--1--l__:.___1 __ 1 __ 1 __ 1 
max 

18 17 16 15 14 

2 3 5 

-8,25max-

side view 

I I 

._ J._0,32 11 
II max II 
II II 
LI U 

• • · i-11.s21-i 
,___ 9,5 7ZB3323.3 

8,3 

Dimensions in mm 

... '''""'"' 19871 

13 

6 

12 11 10 top view 

7 8 9 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

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



PACKAGE 
OUTLINES 

22-LEAD DUAL IN-LINE; PLASTIC (SOT-116) 

.. 
c 
" Q. 

"' c 

~ .. .,, 

+ 
3,43 
3,05 
+ 

22 21 

2 

20 

3 

I 
I 
1, 

0,36 1, 
11 max 11 
N I 
~ ~ 

19 

4 

' 1'----110,161---... ,i I 

, ____ 12,45 ____ , 

11, 17 7273588.2 

Dimensions in mm 

18 17 

5 6 

side view 

16 

7 

-
0,53 
max 

15 14 13 

8 9 10 

12 

11 

t 
5,1 

max 
+ o,?1 I 

min + 

-1+1 o,2s4 <01 11 > 

top view 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

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

February 1987 407 



PACKAGE 
OUTLINES 

28-LEAD DUAL IN-LINE; PLASTIC (SOT-117) 

3,9 
3,4 

131 

, ______________ 36max 

1,7 i ..... 
max 

28 27 

5,1 
max 

_ +o,5i 1 

;Jmm t 
- - 0 75121 + ' 
~111 

top view 

- --- - --- - --- - --- - -- - --- - ---tt-

15,8 max 

14,1 max 

side view $ Positional accuracy. 

@ Maximum Material Condition. 

( 1) Centre-lines of all leads are 

0,32 within ±0,127 mm of the nominal 
max position shown; in the worst case, 

the spacing between any two leads 

115,241 may deviate from nominal by 

17,15 7273669.2 
±0,254 mm. 

15,90 
(2) Lead spacing tolerances apply 

from seating plane to the line 
indicated. 

(3) Index may be horizontal as shown, 
Dimensions in mm or vertical. 

408 February 1987 



PACKAGE 
OUTLINES 

18-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-1338) 

QI 
c 
E 
a. 
Cl 
c 
.... 
Cl 
QI 
Ill 

+ 
3,4 
2,9 
+ 

1,27_ 
max 

18 17 16 

23,6 max 

15 14 13 12 11 10 

5,08 
max 

top view 

---if---- - --- - -- - --- - -- - --- -

2 3 4 

i-8,25~max-

[=' ~ ~ 
lf I! I 

Ii ~ I 
r*-032 11 
I 0'23 11 

I iii ' 111 ~ 

,l_~_I, 
1---- 10,0 ---•1 

7,6 
7Z78692.3 

Dimensions in mm 

5 6 

side view 

7 8 9 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

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

February 1987 409 



PACKAGE 
OUTLINES 

24-LEAD MINI-PACK; PLASTIC (S0-24; SOT-137 A) 

410 February 1987 

top vi.ew 

2,0 
max 

____ 9,25 _____ 1 

8,75 
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PACKAGE 
OUTLINES 

8-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT -151A) 
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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 
±0,254mm. 

(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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PACKAGE 
OUTLINES 

16-LEAD MINI-PACK; PLASTIC (S0-16L; SOT-162A) 
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PACKAGE 
OUTLINES 

20-LEAD MINI-PACK; PLASTIC (S0-20; SOT-163A) 
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OUTLINES -------------------

8-LEAD MINI-PACK; PLASTIC (SO-BL; SOT-176) 
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l SOLDERING 

SOLDERING PLASTIC DUAL IN-LINE (OIL) PACKAGES 

1. By hand 

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

2. By dip or wave 

The maximum permissible temperature of the solder is 260 oc; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 
The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis
sible limit. 

3. Repairing soldered joints 

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

SOLDERING PLASTIC MINI-PACK (SO) PACKAGES 

1. By hand-held soldering iron or pulse-heated solder tool 

Apply the heating tool to the flat part of the lead only. Contact time must be limited to 10 seconds 
at up to 300 oc. When using proper tools, all leads can be soldered in one operation within 2 to 5 
seconds at between 270 and 320 oc .. (Pulse-heated soldering is not recommended for SO packages). 

For pulse-heated solder tool (resistance) soldering of VSO packages, solder is applied to substrate 
by dipping or by an extra thick tin/lead plating before package placement. 

2. By wave 

Maximum permissible solder temperature is 260 oc, and maximum duration of package immersion 
in solder bath is 10 seconds, if allowed to cool to less than 150 oc within 6 seconds. Typical dwell 
time is 4 seconds at 250 oc. 

A modified wave soldering technique is recommended, using two solder waves (dual-wave); a first 
turbulent wave with high upward pressure is followed by a smooth, laminar wave. A mildly activated 
flux will eliminate the need for removal of corrosive residues in most applications. 

3. By solder paste reflow 

Reflow soldering requires the solder paste (a suspension of fine solder particles, flux and binding 
agent) to be applied to the substrate by screen printing or pressure-syringe dispensing before device 
placement. 

Several techniques exist for reflowing, for example, thermal conduction by heated belt, infrared, 
and vapour-phase reflow. Dwell times vary between 8 and 60 seconds according to method. Typical 
reflow temperatures range from 215 to 250 oc. 

Pre-heating is necessary to dry paste and evaporate binding agent, and to reduce thermal shock on 
entry to reflow zone. 

4. Repairing soldered joints 

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