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Overall Organization

How To Use This Book

This book has been organized by product type, begin-
ning with Product Information. The products are
next, starting with SRAMs, then PROMs, EPLDs,
FIFOs, Logic, RISC, Modules, ECL, and bus inter-
face products. A section containing military informa-
tion is next, followed by the Design and Programming
Tools section. Quality and Reliability aspects are
next, then Thermal Data and Packages. Within each
section, data sheets are arranged in order of part

number.

Recommended Search Paths

To search by:
Product line
Size

Numeric part number

Other manufacturer’s
part number

Military part number

Use:

Table of Contents or flip
through the book using the
tabs on the right-hand pages.

The Product Selector Guide
in section 1.

Numeric Device Index in
section 1. The book is also
arranged in order of part
number.

The Cross Reference Guide
in section 1.

The Military Selector Guide
in section 11.

Published August 1, 1993
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Abbreviations

Key to Waveform Diagrams

Rising edge of signal will
occur during this time.

Falling edge of signal will
occur during this time.

Signal may transition
during this time (don’t
care condition).

Signal changes from high-
impedance state to valid
logic level during this time.

Signal changes from valid
logic level to high-impedance

state during this time.

TBD = To Be Determined
N/A = Not Applicable

© Cypress Semiconductor Corporation, 1993. The information contained herein is subject to change without notice. Cypress i G i no

ity for

the use of any circuitry other than circuitry embodied in a Cypress Semiconductor Corporation product. Nor does it convey or imply any license under patent or other rights. Cypress Semicon-
ductor does not authorize its products for use as critical components in life-support systems where a malfunction or failure of the product may reasonably be expected to result in significant
injury to the user. The inclusion of Cypress Semiconductor products in life-support systems applications implies that the manutacturer assumes all risk of such use and in so doing indemnifies
Cypress Semiconductor against all damages.
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Static RAMs (Random Access Memory) (continued) Page Number

Device Number Description

CY7C172A 4K x4 Static R/'W RAM Separate I/O ..........ociviiiiiiiiiiiiiiiiiiiien s

CY7B173 32K x 9 Synchronous Cache R/W RAM

CY7B174 32K x 9 Synchronous Cache R/W RAM

CY7B173A 32K x 9 Synchronous Cache R/W RAM

CY7B174A 32K x 9 Synchronous Cache R‘'W RAM

CY7B175 32K x 9 Synchronous Pentium CPU Cache R'WRAM ............ e 2-224

CY7C178 32K x 18 Synchronous Cache RAM ...........cooiiiiiiiiiiiiiiiiiiiiinien., 2-236

CY7C179 32K x 18 Synchronous Cache RAM .. ...oitiinttii ittt 2-236

CY7B180 4K x 18 Cache Tag

CY7B181 4K x 18 Cache Tag

CY7C182 BKx9Static RAW RAM ...t e 2-268

CY7B185 BKX8Static RAM ...t i i e 2-273

CY7C185 BKxX8Static RAM ... it e e 2-278

CYT7CI185A 8Kx8StaticRAM ......................0 s 2-287

CY7C187 64K x1StaticRAM ..., C e e 2-295

CY7CI187A 64K x 1 Static R/'W RAM

CY7C188 32KX9Static RAM .ottt s

CY7B191 64K x 4 Static R/W RAM with Separate I/O

CY7B192 64K x 4 Static R/W RAM with Separate I/O

CY7C191 64K x 4 Static RAM with Separate /O .......... ...

CY7C192 64K x 4 Static RAM with Separate /O ............. e

CY7B194 GAK XA Static RIWRAM L. ... e s

CY7B195 64K x 4 Static R’/W RAM with Output Enable

CY7B196 64K x 4 Static R/W RAM with Output Enable

CY7C19%4 GAK x4 StaticRAM ... s

CY7C195 64K x 4 Static R/-W RAM with Output Enable

CY7C196 64K x 4 Static R’/W RAM with Output Enable

CY7C197 256K X 1Static RAW RAM .. ooiitiii it e eaas

CY7B199 32Kx8StaticRAM ................... e e

CY7C199 B2Kx8Static RAM ..ottt i i e e e e
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CY7B1061 128K x 18 Synchronous Pipelined Cache R'WRAM .......... ..., 2—-410

CY7B1055 32K x 36 Synchronous Pipelined Cache R/W RAM

CY7B1065 64K x 36 Synchronous Pipelined Cache R/W RAM

CY7B1094 64K x 4 Static R/W RAM

CY7B1095 . 64K x 4 Static R/W RAM

CY7B1096 64K x 4 Static R/W RAM

CY7B1099 32K x 8 Static R/W RAM

CY7C1331 64K x 18 Synchronous Cache 3.3VRAM ..ot

CY7C1332 64K x 18 Synchronous Cache 3.3VRAM ................. L

CY7C1378 32K x 18 Synchronous Cache 3.3VRAM ......coiiiiiiiiiiiiiii i,

CY7C1379 32K x 18 Synchronous Cache 33V RAM ... ....ooviiiiiiiiiii i

CY7C1388 33V32Kx9Static RAM . ..ot e

CY7C1399 33V32Kx8StaticRAM ................. e e
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CY7C258 2K x 16 Reprogrammable State Machine PROM ..............c.coviiiiiiiannnn.. 3-52
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CY7C266 8K x 8 Power-Switched and Reprogrammable PROM ...................oooiiiint. 3-82
CY7C269 8K x 8 Registered Diagnostic PROM ...t 3-89
CY7C270 16K x 16 Reprogrammable Processor-Intelligent PROM ..................cooiee 3-100
CY7C271 32K x 8 Power Switched and Reprogrammable PROM ......................ooo... 3-111
CY7C274 32K x 8 Reprogrammable PROM ......... ... 3-111
CY7C276 16K x 16 Reprogrammable PROM . .......... ..ot 3-120
CY7C277 32K x 8 Reprogrammable Registered PROM .. ....ovuiiinvinerinrineenennaeninas 3-126
CY7C279 32K x 8 Reprogrammable Registered PROM ............ccoiiiiiiiiiniiien... 3-133
CY7C281 TKX8PROM ..o e 3-140
CY7C282 IKX8PROM ..o e 3-140
CY7C281A IKX8PROM ..o 3-146
CY7C282A IKX8PROM ..o e e 3-146
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CY7C286 64K x 8 Reprogrammable, Asynchronous/Registered PROM ....................... 3-157
CY7C287 64K x 8 Reprogrammable, Asynchronous/Registered PROM ....................... 3-157
CY7C291 2K x 8 Reprogrammable PROM ......... .. ..ot 3-165
CY7C292 2K x8 Reprogrammable PROM ....... ... 3-165
CY7C291A 2Kx 8 Reprogrammable PROM ...ttt 3-166
CY7C292A 2K x 8 Reprogrammable PROM . ... .o ittt iiiiieanaans 3-166
CY7C293A 2K x 8 Reprogrammable PROM . ... ... ...ttt 3-166
PROM Programming Information ......... ... ... i i e 3-175
PLDs (Programmable Logic Devices)

Introduction to Cypress PLIDS ... ... .ottt i i e i e e 4-1
Device Number Description

CY7C258 2K x 16 Reprogrammable State Machine PROM .............ccoiiiiiiiiiinninn., 4—-6
CY7C259 2K x 16 Reprogrammable State Machine PROM ............. ..ot 4-6
PLDC18G8 CMOS Generic 20-Pin Programmable Logic Device .............ovviiiiiiiieneeann. 4-7
PALC20 Series Reprogrammable CMOS PALC 1618, 16R8, 16R6,16R4 .......................o0 4-14
PAL20 Series 4.5-ns, Industry-Standard, PLDS .. .......oiiiiiiiiiiii i 4-18
PLDC20G10 CMOS Generic 24-Pin Reprogrammable Logic Device ..............ooviiiien., 4-28
PLDC20G10B CMOS Generic 24-Pin Reprogrammable Logic Device ..................... ... ... 4-28
PLDC20G10C Generic 24-PIn PALDEVICE ... .. ov ottt 4-36
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PLDs (Programmable Logic Devices) (continued)

Device Number
PLDC20RA10
PALC22V10
PALC22V10B
PAL22V10C
PAL22VP10C
PAL22V10CF
PAL22VP10CF
PALC22V10D
PAL22V10G
PAL22VP10G
CY7C330
CY7C331
CY7C332
CY7C335
CY7C340 EPLD Family
CY7C341
CY7C341B
CYT7C342
CY7C342B
CY7C343
CY7C344
CY7C361
FLASH370 PLD Family
CY7C371
CY7C372
CY7C373
CY7C374
CY7C375
CY7C376
CY7C377
PASIC380 Family
CY7C381
CY7C382
CY7C383
CY7C384
CY7C385A
CY7C386A

PLD Programming Information

FIFOs

Device Number
CY7C401
CY7C402
CY7C403
CY7C404
CY7C408A
CY7C409A
CY7C420
CY7C421
CY7C424
CYT7C425

Table of Contents
Page Number

Description
Reprogrammable Asynchronous CMOS Logic Device ..............ccoviiviuennn... 4-46

Reprogrammable CMOS PAL Device
Reprogrammable CMOS PAL Device
Universal PAL Device .................

Universal PAL Device .................

Universal PAL DEVICE .. .vvui ittt iniiiiiii i iniii e eieanens
Universal PALDevice ........coovviuviniinnnennnnn. PP

Flash Erasable, Reprogrammable CMOS PAL DeVice . ... ...vvvvevnneenennnennnn.. 4-97
Universal PAL DEVICE .. .v.vvin ettt it ane e iaeiat i enneannns 4-105
Universal PAL DEVICE . ....iuiiitii ittt i 4-105
CMOS Programmable Synchronous State Machine ...t 4-114
Asynchronous Registered EPLD . .......oviiiiiiiiiiiiiiiiiiiiiiniiineiaaes 4-115
Registered Combinatorial EPLD ........vitiiiiiiniiiin it 4-129
Universal Synchronous EPLD . ... 4-130
Multiple Array Matrix High-Density EPLDS ... ...ovvviiiiiniiiiiiiiiinnnn.. 4-145
192-Macrocell MAX EPLD ... ...ttt
192-Macrocell MAX EPLD .. ..ottt it c i e
128-Macrocell MAX EPLD ... ..ottt iie e i
128-Macrocell MAX EPLD ... .iititttiiniiiitseeaieine et iaeiannan
64-Macrocell MAX EPLD . ... ottiitiiitiienneeinesnneeneneeeenarannenns
32-Macrocell MAX EPLD ... .ot ittt iii ittt

Ultra High Speed State Machine EPLD
High-Density Flash PLDs
32-Macrocell Flash PLD
64-Macrocell Flash PLD
64-Macrocell Flash PLD
128-Macrocell Flash PLD
128-Macrocell Flash PLD ... ...ttt eeieananns
256-Macrocell Flash PLD ... ...ttt ittt eans
256-Macrocell Flash PLD ... oottt ittt ne s
Very High Speed CMOS FPGAs
Very High Speed 1K (3K) Gate CMOSFPGA ....... ..., 4-274
Very High Speed 1K (3K) Gate CMOSFPGA .........c.coiiiiiiiiiiiiiiinna. 4-274
Very High Speed 2K (6K) Gate CMOSFPGA ..........ooiiiiiiiiiiiiiiininin, 4-281
Very High Speed 2K (6K) Gate CMOSFPGA .......coviviiiiiiiiiiiiiiinininn, 4-281
Very High Speed 4K (12K) Gate CMOSFPGA .........ovviiiiiiiiiniiiiniiinn, 4-288
Very High Speed 4K (12K) Gate CMOS FPGA ........civiiiiiiiiiiiiiinnennn, 4-288

Description

64 x 4 Cascadable FIFO
64 x 5 Cascadable FIFO
64 x 4 Cascadable FIFO with Output Enable ........... ... ...,
64 x 5 Cascadable FIFO with Output Enable ...............coooiiiiiiiiiiiiinn,
64x8 Cascadable FIFO .. ... ittt ittt enninintesannneeeanns
64x9 Cascadable FIFO . ... ...ttt ittt ettt ittt raennneanees
512x9 Cascadable FIFO
512x9 Cascadable FIFO
1K x 9 Cascadable FIFO
1K x 9 Cascadable FIFO

vi
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FIFOs (continued)

Device Number
CY7C428
CY7C429
CY7C421A
CY7C425A
CY7C429A
CY7C433A
CY7CA432
CY7C433
CY7C439
CY7C441
CY7C443
CY7C445
CY7C446
CY7C447
CY7C455
CY7C456
CY7C457
CY7C451
CY7C453
CY7C460
CY7C462
CY7C464
CY7C470
CY7C472
CY7C474

Logic

Device Number
CY7C611A
CY7C915
CY7B991
CY7B992
CY7C9101

Table of Contents
Page Number
Description
2K x 9 High-Speed Cascadable FIFO . ...... ... iiritiiiiiiiiiiiiiiiiiniean, 5-26
2K x 9 High-Speed Cascadable FIFO ............ ..., 5-26
512 x 9 High-Speed Cascadable FIFO ........... .. ..o, 5-44

1K x 9 High-Speed Cascadable FIFO
2K x 9 High-Speed Cascadable FIFO
4K x 9 High-Speed Cascadable FIFO
4Kx9 Cascadable FIFO ..........iuviuiiiiiniiiiininnennnnnn. e
4K x 9 Cascadable FIFO
2K x 9 Bidirectional FIFO
512x 9 Clocked FIFO .........

2ZKX9Clocked FIFO ...ttt ittt e it e e
Cascadable Clocked 512 x 18 FIFO w/ Programmiable Flags ........................ 5-105
Cascadable Clocked 1K x 18 FIFO w/ Programmable Flags ........................ 5-105
Cascadable Clocked 2K x 18 FIFO w/ Programmable Flags ........................ 5-105
Cascadable Clocked 512 x 18 FIFO w/ Programmable Flags ........................ 5-105
Cascadable Clocked 1K x 18 FIFO w/ Programmable Flags
Cascadable Clocked 2K x 18 FIFO w/ Programmable Flags
512 x 9 Cascadable Clocked FIFO w/ Programmable Flags
2K x 9 Cascadable Clocked FIFO w/ Programmable Flags
8Kx9 Cascadable FIFO ......................... e e
16K x9 Cascadable FIFO . .........oiuiiuiiiiiiiiiii it e aiineaeannenns
32Kx9 Cascadable FIFO .........iuitiiiiinitiii ettt eiaeneia et
8K x 9 FIFO w/ Programmable Flags ................ooiiiiiiiiiiiiiiiiinniin.,
16K x 9 FIFO w/ Programmable Flags ..............ccoiiiiiiiiiiiiii ..
32K x9 FIFO w/ Programmable Flags ............c.cooiiiiiiiiiiiiiiniannaan,.

Description

32-Bit RISC COBIONEr ... .tntuiiit ittt it ia e aeaaaneaeanans
IKx428martCAM ... e
Programmable Skew Clock Buffer (PSCB)
Programmable Skew Clock Buffer (PSCB)
CMOS 16-BitSlice ...........ccoouvvninn.ns e

Data Communications Products

Device Number
CY7B923
CY7B933
CY9266—C
CY9266—F

Modules

Custom Module Capabilities . .

Device Number
CYM1420
CYM1441
CYM1464
CYM1465
CYM1471

Description

HOTLink Transmitter/Receiver
HOTLink Transmitter/Receiver
HOTLink Evaluation Board ............cconiiuinmininiineinneeiiineaneneannns
HOTLink Evaluation Board ..............eiiiniiiininriiii i,

Description

128K x 8 Static RAM Module
256K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
1024K x 8 Static RAM Module
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Modules (continued)

Device Number
CYM1481
CYM1560
CYM1622
CYM1720
CYM1730
CYM1821
CYM1828
CYM1831
CYM1832
CYM1836
CYM1838
CYM1840
CYM1841
CYM1851
CYM4208
CYM4209
CYM7232
CYM7264
CYM7485
CYM7490
CYM7491
CYM7492

ECL

Device Number
CY10E383
CY101E383
CY10E384L
CY10E422
CY100E422
CY10E470
CY100E470
CY10E474
CY100E474
CY10E484
CY100E484
CY101E484

Bus Interface Products

Device Number
VIC64
VIC068A
VAC068A
CY7C964

Military Information

Military Overview ...........
Military Product Selector Guide

Military Ordering Information

Table of Contents
Page Number
Description
2048K x 8 Static RAM MOdUIE ...\ vvviiieit i ti i iieniiee i iiaannnns 8-28
1024K x 9 Buffered Static RAM Module with Separate I/O ......................... 8—34
64K x 16 Static RAM Module
32K x 24 Static RAM Module
64K x 24 Static RAM Module
16K x 32 Static RAM Module
32K x 32 Static RAM Module
64K x 32 Static RAMMOdUle .....vvitiiiiii et 8-—-68
64K x32Static RAM MOdUIE . ...ovttt ittt e 8-73
128K x32 Static RAM Module . ......inttiiiii ittt eeiii i e 8-78
128K x 32 Static RAM Module .. ...oiinitiiiiii it e i it 8—-83
256K x32 Static RAM Module . ......oieinitiiiii it iii et iaiiaieaenns 8-88
256K x32 Static RAM Module . .......oiuitiiiii e 8-94
1024K x32 Static RAM MOdUIE .. ..ottt it ceiernienneeannes 8§—-100
Cascadable 64K X I FIFO ... ... ittt iiiiietitraneernieerieeannenuns
. Cascadable 128K x 9 FIFO

DRAM Accelerator Module
DRAM Accelerator Module
128K Write-Through Secondary Cache Module ...................ooiiiiiiiia... 8-194
1486 Level IT Cache Module Family ..., 8-211
1486 Level I Cache Module Family ...........ccoiiiiiiiiiiiiiiiiiiiienen, 8-211
486 Level I Cache Module Family ...........ccoiniiiiiiiiiiiiiiiiiiiiinne,. 8-211
Description
ECL/TTL/ECL Translator and High-Speed Bus Driver ............. ...t 9-1
ECL/TTL/ECL Translator and High-Speed Bus Driver ...........coviiiiiiniinen. 9-1
ECL/TTL/ECL Translator
256 x 4 ECL Static RAM
256 x 4 ECL Static RAM
4K x 1 ECL Static RAM
4K x 1 ECL Static RAM
TKX4ECL Static RAM ..ot ttti ittt e e eee it esiaeaneeranaennenns
IKXAECLStatic RAM . ..ottt et et iee e i naeenaens
AKX4ECLStatic RAM . ...ttt i ce i eiae e .
AKX ABCL Static RAM . ...ttt ittt et et ettt
AK XA ECL Static RAM .. ..ottt ittt ittt et et ae i i anaeans
Description .
VMEDbus Interface Controller with D64 Functionality ...........ccovieevineinnenen. 10-1
VMEDbus Interface CONtroller ... .....oouutiiiiiitetriiiiiieeerrnireerennnnns 10-6
VMEbus Address Controller
Bus Interface Logic CIrCUit . ......vviuiiiniit it ini i

viii
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Device Number

10E383
10E384L
10E422
10E470
10EA74
10E484
100E422
100E470
100E474
100E484
101E383
101E484
3120
3130
3200
3210
3220
3300
TB134
7B135
7B138
7B139
7B144
7B145
7B161
7B162
TB164
7B166
7B173
TB173A
TB174
TB174A
TB175
7B180
7B181
7B185
7B191
7B192
7B194
7B195
7B196
7B199
7B923
7B933
7B991
7B992

Numeric Device Index

Description Page Number
ECL/TTL/ECL Translator and High-Speed Bus Driver ... .. J 9-1
ECL/TTL/ECL Translator .............cooeeeunnnn. P 9-8
256 X4 ECL Static RAM ... uuntt ittt et et et et e e eneeae e 9-13
AKX1ECLStatic RAM ..ottt et r e 9-20
1IKXx4ECLStaticRAM . .....oiiiiiiie i e 9-25
AKXAECLStatic RAM . ..o ittt i et it e it 9-32
256 X 4 ECL Static RAM ...ttt ettt e et 9-13
4Kx1TECLStatic RAM . ...t S 9-20
TKX4ECLStatic RAM .. ...t ettt iiiiaen s 9-25
AKXx4ECLStatic RAM . ...t e e 9-32
ECL/TTL/ECL Translator and High-Speed Bus Driver ..............coooviiiuinn.n. 9-1
AKX ABECL Static RAM .. ..ottt ittt it e e ranineaesaannn 9-32
Warp2 VHDL Compiler for PLDS ......... ..., 12-1
Warp3 VHDL Development System for PLDs and FPGASs .............coovviinean. 12-6
PLDS-MAX+PLUS Design SYStem . ... o.viutetiniitiniiiiiieieniniieiaennns 12-7
PLS—EDIF Bidirectional Netlist Interface ...........cc.cioiiiiiiiiiiiiii ... 12-12
MAX+PLUS I Design SYstem . . ..o vv ittt iiiie i iiiiiiii e iannanes 12-19
QUICKPIO IT Lo i e e e 12-24
4Kx 8 Dual-Port Static RAM .. ...t e 2-7
4Kx8Dual-Port Static RAM ... ... ..o e 2-7
4K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY . .......coovninennnnn 2-83
4K x 9 Dual-Port Static RAM with Semaphores, INT, and BUSY ...........covvninnn. 2—-83
8K x 8 Dual-Port Static RAM with Semaphores, INL, and BUSY ..........c.ovvnenne 2-99
8K x 9 Dual-Port Static RAM with Semaphores, INL, and BUSY . ...............oouen 2-99
16K x4 Static RAM Separate I/O ...t 2-130
16K x4 Static RAM Separate I/O ... ... e 2-130
16K X4 Static RIWRAM ..ot et 2—-154
1I6KXx4 Static RIW RAM ..o et 2—-154
32K x 9 Synchronous Cache RAIWRAM ...t 2-203
32K x 9 Synchronous Cache RIWRAM ... ..ottt 2-212
32K x9 Synchronous Cache RAIWRAM ..ottt 2-203
32K x9 Synchronous Cache RFW RAM ...... ... 2-212
32K x 9 Synchronous Pentium CPU Cache R'WRAM ...........ccoiviiiveinn.. 2-224
AKXI8Cache Tag . ..o oottt e e 2—-248
L 7o) 1 T T 2-248
BKx8Static RAM ... ... i e e 2-273
64K x 4 Static R/W RAM with Separate I/O ..., 2-317
64K x 4 Static R/W RAM with Separate I/O ............cooiviiiiiiiiiiiinne.. 2-317
64K x4 Static RIWRAM . ... o i e i 2-331
64K x 4 Static R/W RAM with Output Enable .........................ooiiiilt 2-331
64K x 4 Static R/'W RAM with Output Enable ......................cooiiiiiat, 2-331
32K x8Static RAM . ...ioiiiiii e 2-356
HOTLInk Transmitter/RECEIVET ... ..utvetinunt it iinieiiieineettnnnnannaeeenn 7-1
HOTLInk Transmitter/Receiver . ........oiutiiutiineiiiiiiiiiiiiiiiinenanenes 7-1
Programmable Skew Clock Buffer (PSCB) ..........ooviiiiiiiiiiiiiiiinnn.. 6-11
Programmable Skew Clock Buffer (PSCB) ...........coooiiiiiiiiiiiiiinn., 6—-11
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7B1051
7B1055
7B1061
7B1065
7B1094
7B1095
7B1096
7B1099
7B1342
7C101A
7C102A
7C106A
7C107A
7C109A
7C123
7C128A
7C130
7C131
7C132
7C136
7C140
7C141
7C142
7C146
7C148
7C149
7C150
7C161
7C161A
7C162
7C162A
7C164
7C164A
7C166
7C166A
7C167A
7C168A
7C169A
7C170A
7C171A
7CI7T2A
7C178
7C179
7C182
7C185
TCI185A

Numeric Device Index

Description Page Number
64K x 18 Synchronous Pipelined Cache R'W RAM .........coiiiiiiieininnn.en. 2-410
32K x 36 Synchronous Pipelined Cache R'WRAM ...............ooviiiiiinnnn, 2-411
128K x 18 Synchronous Pipelined Cache R'WRAM ...t 2-410
64K x 36 Synchronous Pipelined Cache R'WRAM ..., 2-411
64K x4 StaticRIWRAM ... 2-412
64K x4 Static RAWRAM .. ...ttt i i i 2-412
64K x4 Static R/WRAM ...ttt 2-412
32Kx8StaticRIWRAM . ... 2-419
4K x 8 Dual-Port Static RAM with Semaphores ................cooiiiiiiiiiiiinn, 2-71
256K x 4 Static RAM with Separate I/O . ..........oooiiiiiiii i 2-1
256K x 4 Static RAM with Separate J/O ......... ..ot 2-1
256K X4 Static RAM ...ttt ittt ittt e i s 2-9
IMxIStatic RAM ..o e e i 2-17
128K x 8 Static RAM ...t 2-24
256K x4 Static RAW RAM . ...t e eeas 2-32
2Kx8Static RIW RAM . ..ottt et et et 2-38
1K x 8 Dual-Port Static RAM ... ottt ittt n e 2—-45
1K x8Dual-Port Static RAM ... .ottt 2—-45
2Kx8Dual-Port Static RAM ... ... .. i 2-58
2K x8Dual-Port Static RAM ... ..t e 2-58
1K x 8 Dual-Port Static RAM ... ittt e nnee e 2-45
1K x8Dual-Port Static RAM ... ... it i 2-45
2Kx8Dual-Port Static RAM ...ttt it 2--58
2Kx8Dual-Port Static RAM ... ... ..o 2-58
IKx4Static RAM ... i i i e 2-115
TKX4Static RAM ...t et 2-115
IKx4Static RIWRAM .. ..o 2-122
16K x4 Static RAM Separate I/O ..ot 2-137
16K x 4 Static RAM Separate I/O . .......ooiiiiiiiiiiiiiiiii i 2-145
16K x 4 Static RAM Separate I/O . ...t 2-137
16K x4 Static RAM Separate I/O . .......ooviiiiiii i 2—-145
16KX4 Static RAM ..ottt ittt e 2-160
16K x4 Static RAM .. ...ieiii it i e 2-167
16K x 4 Static RAM with Qutput Enable ...........cooiiiiiiiiiiiiiiiiiiinenn. 2-160
16K x 4 Static RAM with Output Enable ..o, 2-167
16K X 1Static RAM ..oovitii ittt 2-175
AKXAR/W RAM ..o e e e 2~182
AKXA4R/WRAM ..o e e 2—-182
4Kx4StaticR/WRAM . ..o PR 2-190
4K x4 Static R/WRAM Separate I/O ...t en, 2-195
4K x4 Static R'W RAM Separate I/O ....... ..ot 2-195
32K x 18 Synchronous Cache RAM .........coiiiiiiiiiiiiiiiiiiiiiii i 2-236
32K x 18 Synchronous Cache RAM ... ... ..ooiiiiiiiiiiiiiiiii e 2-236
BKx9Static RIWRAM . ... e e 2268
BKx8Static RAM ... i 2~278
BKX8Static RAM ...t i 2-287
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7C187 64Kx1Static RAM ... ..ot e,
TC187A GAKx1Static RAIWRAM ... i
7C188 32K x9Static RAM ... e e
7C191 64K x 4 Static RAM with Separate I/O . ... ...
7C192 64K x 4 Static RAM with Separate I/O . ... ... viiiiii e e
7C194 64Kx4Static RAM ... i
7C195 64K x 4 Static R/W RAM with OQutput Enable ......................cooiiiae.
7C196 64K x 4 Static R/W RAM with OQutput Enable ............ ...,
7C197 256Kx1StaticRAWRAM ..ot i e
7C199 32K x8Static RAM ...t e
7C225 512x8Registered PROM . ... i i e
7C225A S12x8Registered PROM . ...otiiii ittt e et
7C235 1K x 8 Registered PROM . ...ttt ieni i i ennees
7C235A 1IKx8Registered PROM .......iieiiiiiiii i i
7C245 2K x 8 Reprogrammable Registered PROM .............cooiiiiiiiiiiii s,
7C245A 2K x 8 Reprogrammable Registered PROM ..........cooiiviiiiiiiiiiiiiiiiin,
7C251 16K x 8 Power-Switched and Reprogrammable PROM ..............c.coiveiiinnnnn,
7C254 16K x 8 Reprogrammable PROM ......... ...ttt
7C256 32K x 8 Power-Switched and Reprogrammable PROM ....................cooeinae.
7C258 2K x 16 Reprogrammable State Machine PROM ..................co0oinase
7C259 2K x 16 Reprogrammable State Machine PROM ..................coooiueane
7C261 8K x 8 Power-Switched and Reprogrammable PROM ................... ... ... ...
7C263 8K x 8 Reprogrammable PROM .......c.ooviiiiiiiiiiiiiiiii i
7C264 8K x 8 Reprogrammable PROM . ......oiuiiiiiiiiiiiiiiiiii i
7C265 8Kx 8 Registered PROM ... ..ottt
7C266 8K x 8 Power-Switched and Reprogrammable PROM .....................oooien.
7C269 8K x 8 Registered Diagnostic PROM ..........coiiii i
7C270 16K x 16 Reprogrammable Processor-Intelligent PROM ..............c.ooivinn..
7C271 32K x 8 Power Switched and Reprogrammable PROM ..................coooiaat,
7C274 32K x 8 Reprogrammable PROM . ... ....ooiviiiiiiiiiiiiiii e
7C276 16K x 16 Reprogrammable PROM .. .....ouuenirnrnneneneinennenenrenenaunennn.
7C271 32K x 8 Reprogrammable Registered PROM ...,
7C279 32K x 8 Reprogrammable Registered PROM .................. ... .o,
7C281 1K x 8 PROM

TC281A 1K x 8 PROM

7C282 1K x 8 PROM

TC282A 1K x 8 PROM

7C285 64K x 8 Reprogrammable Fast Column Access PROM ...............

7C286 64K x 8 Reprogrammable, Asynchronous/Registered PROM

7C287 64K x 8 Reprogrammable, Asynchronous/Registered PROM

7C291 2K x 8 Reprogrammable PROM . ... ... ciitiieiiinieiieennnrennennnnn e
TC291A 2K x 8 Reprogrammable PROM ....... ..ottt
7C292 2K x 8 Reprogrammable PROM ........ooiiiiiiiiii ittt
7C292A 2K x 8 Reprogrammable PROM . ... ... i ittt
TC293A 2K x 8 Reprogrammable PROM .. ... ..ottt

xii
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7C330
7C331
7C332
7C335
7C340 EPLD Family
7C341
7C341B
7C342
7C342B
7C343
7C344
7C361
7C371
7C372
7C373
7C374
7C375
7C376
7C377
7C381
7C382
7C383
7C384
7C385A
7C386A
7C401
7C402
7C403
7C404
7C408A
TC409A
7C420
7C421
TC421A
7C424
7C425
TCA25A
7C428
7C429
JTC429A
7C432
7C433
7C433A
7C439
7C441

Numeric Device Index

Description Page Number

CMOS Programmable Synchronous State Machine
Asynchronous Registered EPLD
Registered Combinatorial EPLD
Universal Synchronous EPLD .. ......oiniiitiiiiiiiii it
Multiple Array Matrix High-Density EPLDS . .. ....ovviniininiiiiiiiiieenenenn.
192-Macrocell MAX EPLD . ... e e
192-Macrocell MAX EPLD ... .ot e
128-Macrocell MAX EPLD . ... ...t e e iiaaaeaenann
128-MacrocellMAX EPLD .. ...oeiiiiiiiineeienanananennns J
64-Macrocell MAX EPLD . .....iuiiiiiiiii ittt ci e e e
32-Macrocell MAX EPLD . ...ttt ittt ae et
Ultra High Speed State Machine EPLD ..................ooiiiiiiiiiiinn.,
32-Macrocell Flash PLD

64-Macrocell Flash PLD

64-Macrocell Flash PLD

128-Macrocell Flash PLD
128-Macrocell Flash PLD
256-Macrocell Flash PLD
256-Macrocell Flash PLD
Very High Speed 1K (3K) Gate CMOSFPGA ...........cooviiiiiinennnn..
Very High Speed 1K (3K) Gate CMOS FPGA
Very High Speed 2K (6K) Gate CMOS FPGA
Very High Speed 2K (6K) Gate CMOS FPGA

Very High Speed 4K (12K) Gate CMOSFPGA ............ooiiiiiiiiiiiiaeeean.. 4-288
Very High Speed 4K (12K) Gate CMOSFPGA ...........cooiiiiiiinininnnenn.. 4-288
64x4 Cascadable FIFO . ... ..ottt et a et aiaiaaanen 5~1
64x5Cascadable FIFO .. ......uiuniiiit it aeaes 5-1
64 x 4 Cascadable FIFO with Output Enable ..................c.oiiiiiiiaiian.. 5-1
64 x 5 Cascadable FIFO with Output Enable ........ e 5-1
64x8Cascadable FIFO ........o.tnuintiiiiiiiiii it e i eieaeeanans 5-12
64x9 Cascadable FIFO . ..... ... .o ittt iiiaenaeranns 5-12
512x9 Cascadable FIFO .........ouiiiuiitii it eieieeaens 5-26
512x9 Cascadable FIFQ ...ttt ittt eeaiineeanann, 5-26
512 x 9 High-Speed Cascadable FIFO ....... ... ciiiiiiiiiiiiiiiiiiiaiiiannnn, 5-44
1Kx9 Cascadable FIFO ...... ... i 26
1Kx9 Cascadable FIFO ..............coivnininiiiinan.... e .. 26
1K x 9 High-Speed Cascadable FIFO 44
2K x 9 High-Speed Cascadable FIFO 26
2K x 9 High-Speed Cascadable FIFO 26

2K x 9 High-Speed Cascadable FIFO
4Kx9Cascadable FIFO .........oiuiliitiiiiiiieiiiiaieaae i eiiaanann,
4K x9Cascadable FIFO ... ...ttt ittt
4K x 9 High-Speed Cascadable FIFO )
2Kx9Bidirectional FIFO .. .......iuti it iaieeai i eeie e iiaieneannn
512X9 Clocked FIFO .. ..ottt a et et et aieae e
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7C443
7C445
7C446
7C447
7C451
7C453
7C455
7C456
7C457
7CA60
7C462
7C464
7C470
TCAT2
7CA74
7C611A
7C915
7C964
7C1001
7C1002
7C1006
7C1007
7C1009
7C1031
7C1032
7C1331
7C1332
7C1378
7C1379
7C1388
7C1399
7C9101
9266—C
9266—F
FLASH370 PLD Family
M1420
M1441
M1464
M1465
M1471
M1481
M1560
M1622
M1720
M1730
Mi821

Numeric Device Index

Description Page Number

2KX9CIocked FIFO . ... ..ottt ii st ia it eaiaenneas 5-89
Cascadable Clocked 512 x 18 FIFO w/ Programmable Flags ........................ 5-105
Cascadable Clocked 1K x 18 FIFO w/ Programmable Flags ......................0 5-105
Cascadable Clocked 2K x 18 FIFO w/ Programmable Flags ........................ 5-105
512 x 9 Cascadable Clocked FIFO w/ Programmable Flags ......................... 5-127
2K x 9 Cascadable Clocked FIFO w/ Programmable Flags ......................... 5-127
Cascadable Clocked 512 x 18 FIFO w/ Programmable Flags ........................ 5-105
Cascadable Clocked 1K x 18 FIFO w/ Programmable Flags ........................ 5-105
Cascadable Clocked 2K x 18 FIFO w/ Programmable Flags ........................ 5-105
8Kx9 Cascadable FIFO ..ottt it

16K x 9 Cascadable FIFO ... ...ttt ittt
32Kx9Cascadable FIFO ..ottt ittt

8K x 9 FIFO w/ Programmable Flags ............oiiiiiiniiiiiiiiiiiiinnn,

16K x 9 FIFO w/ Programmable Flags ......

32K x 9 FIFO w/ Programmable Flags ............c.cooiiiiiiii i

32-Bit RISC Controller ........covviiiiiiiiiiiiiiiiiiiiiin, [
IKx428martCAM ... i it i e i e

Bus Interface Logic CITCUIt . ...ovvvinvn it iiiiiiiin e

256K x 4 Static RAM with Separate /O .. ......... ... i

256K x 4 Static RAM with Separate /O . ...........oooiiiiiiiiii i

256K x4 StaticRAM ..ottt
1IMx1StaticRAM ....... e e e

128K X8 StAtiC RAM . ..iuititititi e

64K x 18 Synchronous Cache RAM ... ...ttt

64K x 18 Synchronous Cache RAM ....... ..ot

64K x 18 Synchronous Cache 3.3V RAM
64K x 18 Synchronous Cache 3.3V RAM
32K x 18 Synchronous Cache 3.3V RAM
32K x 18 Synchronous Cache 3.3V RAM
33V32KXIStatic RAM . ..ot e e
33V32KX8Static RAM . ..ottt s
CMOS 16-Bit SHCE .. ..ottt ittt e aen s
HOTLink Evaluation Board .........ouviiniiiiiiiiiiiiiiiiiinnn s
HOTLink Evaluation Board ..ot
High-Density Flash PLDS .........oiniiiiitiiiiii i ieenes
128K x 8 Static RAM Module
256K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
1024K x 8 Static RAM Module
2048K x 8 Static RAM Module
1024K x 9 Buffered Static RAM Module with Separate 1/O
64K x 16 Static RAMModule «........ccooiiiiiiiiiiiiiiiin,

32K x24 Static RAMModule ....oovniiniiiiii i i e
64Kx24 Static RAMModule .......oooiiii
16Kx 32 Static RAMModule ........oo.iniiiiiiiiiiiiiiii i

xiv
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PAL20 Series
PALC20 Series
PAL22V10C
PAL22VP10C
PAL22V10CF
PAL22VP10CF
PAL22V10G
PAL22VP10G
PALC22V10
PALC22V10B
PALC22V10D
PASIC380 Family
PLDC18G8
PLDC20G10
PLDC20G10B
PLDC20G10C
PLDC20RA10
VACO068A
VIC64
VIC068A

Numeric Device Index

Description Page Number
32K x32StaticRAMModule . ......ouiiniiiiii i i e 8-61
64K x32Static RAMModule .......o.inuiititii ittt 8-68
64K x32 Static RAM Module ..ot e 8-73
128K x 32 Static RAMModule ....... ..o e 878
128K x 32 Static RAM Module ...t e 8-83
256K x32 Static RAM Module ... ... e 8—88
256K x 32 Static RAMModule ........ ..o e 8-94
1024Kx 32 Static RAM Module ........ ..ot e 8-100
Cascadable 64K XOFIFO ... .. .ot 8-105
Cascadable 128K XOFIFO ... ....oiuiiiiitii ittt eniianeaans 8-105
DRAM Accelerator Module ...........oiiiiiiiiii i 8-114
DRAM Accelerator Module . ... ... it 8-114
128K Write-Through Secondary Cache Module .................cooiiiiiiiiin.... 8-194
1486 Level IT Cache Module Family ............cooiiiiiiiiiiiiiiiin i, 8-211
1486 Level II Cache Module Family ...........c.cooiiiiiiiiiiiiiiinneinnin.. 8-211
486 Level II Cache Module Family ............. ... .o, 8-211
4.5-ns, Industry-Standard, PLDS .. ....o0tiintii i e 4-18
Reprogrammable CMOS PALC 16L8, 16R8, 16R6, 16R4 ...........covvvnvnniinn.. 4-14
Universal PAL Device ...... e e e e 4-176
Universal PAL DEVICE .. ..outnntinin ettt ittt nt et i e aieaeiaanen 4-76
Universal PALDEVICE .. ..vutiitttt ittt ettt aeaeeaeeenans 4-87
Universal PAL DEVICE ... .onivntiniitin ettt ettt eieii e ieanenns 4-87
Universal PAL DEVICE ........ouiiuintiiii ittt 4-105
Universal PAL DEVICE .. ..uvintintitt ittt enennennanans 4~105
Reprogrammable CMOS PAL DEVICE . .....uvinitnine ittt eieiniennenans 4-57
Reprogrammable CMOS PALDEVICE .. .....oiviniiuiniiiiiniireiiiininnanennnen. 4-67
Flash Erasable, Reprogrammable CMOS PAL Device ... ......couviuvininnannennn. 4-97
Very High Speed CMOS FPGAS . ..ottt enaiennen 4-267
CMOS Generic 20-Pin Programmable Logic Device ............c.ooviiiiniiiinan 4-17
CMOS Generic 24-Pin Reprogrammable Logic Device .. ................ccooiiat. 4-28
CMOS Generic 24-Pin Reprogrammable Logic Device ....................cooo..t 4-28
Generic 24-PINPAL DEVICE . ... vnviiit it 4-36
Reprogrammable Asynchronous CMOS Logic Device ..................ccociin... 4-46
VMEDbus Address Controller .......... ..ottt 10-14
'VMEDbus Interface Controller with D64 Functionality .............................. 10-1
VMEDbus Interface Controller ..........ouiiiiiiiiiiiiii it 10-6
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Cypress Semiconductor Background

Cypress Semiconductor was founded in April 1983 with the
stated goal of serving the high-performance semiconductor mar-
ket. This market is served by producing the highest-performance
integrated circuits using state-of-the-art processes and circuit de-
sign. Cypress is a complete semiconductor manufacturer, per-
forming its own process development, circuit design, wafer fabri-
cation, assembly, and test. The company went public in May
1986 and was listed on the New York Stock Exchange in October
1988.

The initial semiconductor process, a CMOS process employing
1.2-micron geometries, was introduced in March 1984. This pro-
cess is used in the manufacturing of Static RAMs and Logic cir-
cuits. In the third quarter of 1984, a 1.2-micron CMOS EPROM
process was introduced for the production of programmable
products. At the time of introduction, these processes were the
most advanced production processes in the industry. Following
the 1.2-micron processes, a 0.8-micron CMOS SRAM process
was implemented in the first quarter of 1986, and a 0.8-micron
EPROM process in the third quarter of 1987.

In keeping with the strategy of serving the high-performance
markets with state-of-the-art integrated circuits, Cypress intro-
duced two new processes in 1989. These were a bipolar submi-
cron process, targeted for ECL circuits, and a BICMOS process
to be used for most types of TTL and ECL circuits.

The circuit design technology used by Cypress is also state of the
art. This design technology, along with advanced process tech-
nology, allows Cypress to introduce the fastest, highest-perfor-
mance circuits in the industry. Cypress’s products fall into six
families: high-speed Static RAMs, PROMS, Programmable
Logic Devices, Logic, ECL SRAMs and PLDs, and module
products. Members of the CMOS Static RAM family include
devices in densities of 64 bits to 256K, and performance from 7
ns to 35 ns. The various organizations—x1, x4, x8, and xX9—pro-
vide optimal solutions for applications such as large mainframes,
high-speed controllers, communications, and graphics display.
Cypress’s BICMOS family of 64K and 256K SRAMs in x4 and x8
configurations offers speeds as fast as 6 ns. Cypress’s cache
RAMs include a 4K x 18 cache tag RAM at 10-ns match, a 32K x
9 cache RAM with a 14-ns access time, and an 64K x 18 cache
RAM with a 10-ns access time.

Cypress’s programmable products consist of high-speed CMOS
PROMs employing an EPROM programming element and Pro-
grammable Logic Devices (PLDs) based on CMOS EPROM,
CMOS FLASH, and BiCMOS Fuse technology. Like the high-
speed Static RAM family, these products are the natural choice
to replace older devices because they provide superior perform-
ance at one half of the power consumption. PROM densities
range from 4 kilobits to 512K in byte-wide and x 16 organiza-
tions. PLD products range from 20 pins to 84 pins with perform-
ance as fast as 5-ns propagation delay and 156-MHz operational
frequency. To provide immediate support for new programmable
products, Cypress offers our QuickPro II® programmer
(CY3300). QuickPro II is capable of programming all of Cy-
press’s PLDs and PROMs. It uses an IBM PC’s® CPU to imple-
ment the silicon programming algorithms and interfaces to the
PC via the parallel port. The use of an IBM PC as a host allows
updating of the programming software using either floppy disk
,or modem, thereby providing instantaneous support of all new
devices. Cypress also offers Warp2® (CY3120), a powerful de-

sign entry synthesis and simulation tool for PLDs and state ma-
chine PROMs. Warp2 uses the IEEE-standard (1076) VHDL
design language, which is rapidly emerging as the standard lan-
guage of choice for behavioral design description. Use of the
VHDL language allows users the freedom to also use tools from
other vendors for design simulation and synthesis. Cypress is the
only programmable logic vendor offering VHDL -based design
tools.

Logic products include circuits such as 4-bit and 16-bit slices, 16
x 16 multipliers and 16-bit microprogrammable ALUs, a family
of 1K/2K x 8 and 4K/8K x 8 dual-port SRAMs, as well as a family
of FIFOs that range from 64 x 4 to 32K x 9. Cypress also offers
application-specific FIFOs such as the 2K x 9 bidirectional FIFO
and the 512/2K x 9 clocked FIFO. FIFOs provide the interface
between digital information paths of widely varying speeds. This
allows the information source to operate at its own intrinsic
speed, while the results may be processed or distributed at a
speed commensurate with need.

Cypress’s Datacom group has developed a family of 300-MHz
point-to-point transmitter/receivers. HOTLink® is compliant
with the IBM ESCON® and Fibre Channel computer network
standards, and will also have applications in military, graphics,
and instrumentation systems. The Datacom group is also respon-
sible for the Programmable Skew Clock Buffer, which allows de-
signers to compensate for trace delays and load capacitance in
high performance systems.

As a result of the acquisition of VTC’s manufacturing facility in
Minnesota, Cypress has created a VME Bus Interface Products
group. Cypress will continue to manufacture VIC’s VIC and
VAC VME devices on the 0.8-micron CMOS process.

Until 1988, all Cypress products were TTL I/O—compatible. In
1989, Cypress introduced ECL products having access times
(propagation delays) of less than 3.5 ns in either of the popular
I/O configurations, 100K or 10K/10KH. ECL RAMs include 256
x 4, 1K x 4, and 4K x 4 families with balanced read/write cycles.
The ECL PLDs are combinatorial 16P8 and 16P4 devices that
can be programmed on QuickPro and other commercially avail-
able programming tools. Both the RAMs and PLD:s are offered
in low-power versions, reducing operating power by 30 percent
while achieving 5-ns access times (RAM) and 4-ns tpp (PLD).

The module family consists of both standard and custom mod-
ules incorporating circuits from the other six product families.
This capability provides a fast, low-risk solution for designs re-
quiring the ultimate in system performance and density. SRAM
and FIFO module configurations are available depending on
height and board real estate constraints. Modules include Single-
In-Line, Dual-In-Line, Dual Single-In-line, Vertical Dual-In-
Line, Quad-In-Line, and (Staggered) Zig-Zag-In-Line packages.
Situated in California’s Silicon Valley (San Jose), Round Rock
(Austin), Texas, and Bloomington, Minnesota, Cypress houses
R&D, design, wafer fabrication, and administration. The facili-
ties are designed to the most demanding technical and environ-
mental specifications in the industry. At the Texas and Minneso-
ta facilities, the entire wafer fabrication area is specified to be a
Class 1 environment. This means that the ambient air has less
than 1 particle of greater than 0.2 microns in diameter per cubic
foot of air. Other environmental considerations are carefully in-
sured: temperature is controlled to a +0.1 degree Fahrenheit

INFO H
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tolerance; filtered air is completely exchanged more than 10
times each minute throughout the fab; and critical equipment is
situated on isolated slabs to minimize vibration.

Attention to assembly is equally critical. Cypress manufactures
100 percent of our wafers in the United States, at our front-end
fabrication sites in California (San Jose), Minnesota (Blooming-
ton), and Texas (Round Rock). Cypress Texas, our largest fab,
and Cypress Minnesota, our newest fab, are both Class 1 facili-
ties.

To improve our global competitiveness, we chose to move most
of our back-end assembly, test, and mark operations to a facility
in Thailand. Be assured that Cypress’s total quality commitment
extends to the new site—Cypress Bangkok.

The move to Bangkok consummated an intense search by Cy-
press for a world-class, environmentally sophisticated facility
that we could bring on line quickly. The Cypress search team
scrutinized fifteen manufacturing facilities in five countries and
chose a site managed by Alphatec Electronics Co., Ltd., a pri-
vately owned, entrepreneurial company promoted by the Thai-
land Board of Investment. Cypress Bangkok occupies almost
25,000 square feet—a significant portion of the manufacturing
floor space available within the facility. The full facility at Bang-
kok occupies more than 85,000 square feet on a site that encom-
passes 25 acres—sufficient room for expansion to a number of
buildings in a campus-like setting.

Manufacturing at the site since 1990 with a charter to specialize
in IC packaging, the Alphatec facility has almost a century of
person-years experience working for U.S. semiconductor suppli-
ers. Thoroughly modern, MIL 883-certified, and with fully devel-
oped administrative, logistic, and manufacturing systems in
place, the facility has earned an exceptional reputation for her-
metic assembly and out-going quality.

Cypress San Jose maintains complete management control of
Cypress Bangkok’s assembly, test, mark, and ship operations
within the facility, thus assuring complete continuity of San
Jose’s back-end operations and quality.

Cypress has added Tape Automated Bonding (TAB) to it pack-
age offering. TAB, a surface-mount packaging technology, pro-
vides the densest lead and package footprint available for fully
tested die.

As a result of the acquisition of VT'C’s manufacturing facility in
Minnesota, Cypress has created a VME Bus Interface Products
group. Cypress will continue to manufacture VTC’s VIC and
VAC VME devices on the 0.8 micron CMOS process.

The Cypress motto has always been “only the best—the best fa-
cilities, the best equipment, the best employees . . . all striving to
make the best CMOS, BiCMOS, and bipolar products.

Cypress Process Technology

In the last decade, there has been a tremendous need for high-
performance semiconductor products manufactured with a bal-
ance of SPEED, RELIABILITY, and POWER. Cypress Semi-
conductor overcame the classically held perceptions that CMOS
was a moderate-performance technology.

Cypress initially introduced a 1.2-micron “N” well technology
with double-layer poly and a single-layer metal. The process
employed lightly doped extensions of the heavily doped source
and drain regions for both “N” and “P” channel transistors for
significant improvement in gate delays. Further improvements in
performance, through the use of substrate bias techniques, have
added the benefit of eliminating the input and output latch-up
characteristics associated with older CMOS technologies.

Cypress pushed process development to new limits in the areas
of PROMs (Programmable Read Only Memory) and EPLDs
(Eraseable Programmable Logic Devices). Both PROMs and
EPLDs have existed since the early 1970s in a bipolar process
that employed various fuse technologies and was the only viable
high-speed nonvolatile process available. Cypress PROMs and
EPLDs use EPROM technology, which has been in use in MOS
(Metal Oxide Silicon) since the early 1970s. EPROM technology
has traditionally emphasized density while forsaking perform-
ance. Through improved technology, Cypress produced the first
high-performance CMOS PROMs and EPLDs, replacing their
bipolar counterparts.

To maintain our leadership position in CMOS technology, Cy-
press introduced a sub-micron technology in 1987. This 0.8 mi-
cron breakthrough made Cypress’s CMOS one of the most ad-
vanced production processes in the world. The drive to maintain
leadership in process technology has not stopped with the
0.8-micron devices. Cypress introduced a 0.65-micron process in
1991. A 0.5-micron process is currently in the works.

Although. not a requirement in the high-performance arena,
CMOS technology substantially reduces the power consumption
for any device. This improves reliability by allowing the device to
operate at a lower die temperature. Now higher levels of integra-
tion are possible without trading performance for power. For in-
stance, devices may now be delivered in plastic packages without
any impact on reliability.

While addressing the performance issues of CMOS technology,
Cypress has not ignored the quality and reliability aspects of
technology development. Rather, the traditional failure mecha-
nisms of electrostatic discharge (ESD) and latch-up have been
addressed and solved through process and design technology in-
novation.

- ESD-induced failure has been a generic problem for many high-

performance MOS and bipolar products. Although in its earliest
years, MOS technology experienced oxide reliability failures, this
problem has largely been eliminated through improved oxide
growth techniques and a better understanding of the ESD prob-
lem. The effort to adequately protect against ESD failures is per-
turbed by circuit delays associated with ESD protection circuits.
Focusing on these constraints, Cypress has developed ESD pro-
tection circuitry specific to 1.2-, 0.8-, 0.65-, and 0.5-micron
CMOS process technology. Cypress products are designed to
withstand voltage and energy levels in excess of 2001 volts and
0.4 milli-joules.

Latch-up, a traditional problem with CMOS technologies, has
been eliminated through the use of substrate bias generation
techniques, the elimination of the “P” MOS pull-ups in the out-
put drivers, the use of guardring structures and care in the physi-
cal layout of the products.

Cypress has also developed additional process innovations and
enhancements: multilayer metal interconnections, advanced
metal deposition techniques, silicides, exclusive use of plasma for
etching, and 100-percent stepper technology with the world’s
most advanced equipment.

A wholly owned subsidiary of Cypress, Aspen Semiconductor,
has developed a BiCMOS technology to augment the capabili-
ties of the Cypress CMOS processes. The new BiCMOS technol-
ogy is based on the Cypress 0.8-micron CMOS process for en-
hanced manufacturability. Like CMOS, the process is scalable,
to take advantage of finer line lithography. Where speed is criti-
cal, Cypress BICMOS allows increased transistor performance.
It also allows reduced power in the non-speed critical sections of
the design to optimize the speed/power balance. The BiCMOS
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process makes memories and logic operating up to 400 MHz Cypress technologies have been carefully designed, creating
possible. products that are “only the best” in high-speed, excellent reli-
ability, and low power.

INFO H

IBM PC and IBM ESCON are registered trademarks of International Business Corporation.
QuickPro II, HOTLink, and Warp2 are trademarks of Cypress Semiconductor Corporation.
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Ordering Information
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In general, the valid ordering codes for all products (except modules and VMEbus products) follow the format below; e.g.,
CY7C128-45DMB, PALC16R8L—35PC

CYPRESS
SEMICONDUCTOR

PAL & PLD
PREFIX DEVICE SUFFIX FAMILY
Tearc! Tierg ' T-2sp ¢! T paL20 1
PALC 16R8 L-35 P C LOW POWER PAL 20
PALC  22VI0 -25 WC PAL 24 VARTABLE PRODUCT TERMS
PLDC  20GI0 -25 WC GENERIC PLD 24
cY 7C330 -3 P C PLD SYNCHRONOUS STATE MACHINE

RAM, PROM, FIFO, uP, ECL
PREFIX DEVICE  SUFFIX FAMILY
Pey ' Trcies' ' -4spMB!' T cMOS SRaM !

CY 7B185 -15vV C BiCMOS SRAM
CY 7C245 L-35P C PROM
CY 7C404 -25DMB FIFO
CY 7C9101 ~-30P C {J,P
CY 10E422 -3 KC 0K ECL SRAM
CY 100E422 -3 KC 100K ECL SRAM
B = BiCMOS I_
C = CMOS PROCESSING

B = MIL-STD-883C FOR MILITARY PRODUCT

= LEVEL 2 PROCESSING FOR COMMERCIAL PRODUCT
T = SURFACE-MOUNTED DEVICES TO BE TAPE AND REELED
R = LEVEL 2 PROCESSING ON TAPE AND REELED DEVICES

TEMPERATURE RANGE
C = COMMERCIAL (0°C TO +70°C)

I = INDUSTRIAL (~40°C TO +85°C)
M = MILITARY (-55°C TO +125°C)

—— PACKAGE

B = PLASTIC PIN GRID ARRAY (PPGA)

D = CERAMIC DUAL IN-LINE PACKAGE (CERDIPY/BRAZED DIP
E = TAPE AUTOMATED BONDING (TAB)

F = FLATPACK (SOLDER-SEALED FLAT PACKAGE)

G = PIN GRID ARRAY (PGA

H = WINDOWED LEADED CHIP CARRIER

J = PLASTIC LEADED CHIP CARRIER (PLCC

K = CERPACK (GLASS-SEALED FLAT PACKAGE)

L = LEADLESS CHIP CARRIER (LCC)

N = PLASTIC QUAD FLATPACK (PQFP)

P = PLASTIC DUAL IN-LINE g’DIP)

Q = WINDOWED LEADLESS CHIP CARRIER (LCC)

R = WINDOWED PIN GRID ARRAY (PGA)

S = SOIC (GULL WING)

T = WINDOWED CERPACK

U = CERAMIC QUAD FLATPACK (CQFP)

V = SOIC (J LEAD)

W= WINDOWED CERAMIC DUAL IN-LINE PACKAGE (CERDIP)
X = DICE (WAFFLE PACK!

Y = CERAMIC LEADED CHIP CARRIER

SPEED (ns or MHz)

L = LOW-POWER OPTION
A, B, C = REVISION LEVEL

Cypress FSCM #65786
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Ordering Information

The codes for module and VMEbus products follow the the formats below.

Modules
PREFIX DEVICE SUFFIX
"eym! T14207 'L D -30 MB!
|_ PROCESSING
B = MIL-STD-883C
= STANDARD
TEMPERATURE RANGE
C = 0°CTO +70°C
I = —40°C TO +85°C
M= -55°CTO +125°C
SPEED
CONFIGURATION
D = DUAL-IN-LINE
F = FLAT SINGLE-IN-LINE
G = PIN GRID ARRAY
M= SINGLE-IN-LINE MEMORY MODULE (SIMM)
N = SIMM FOR ANGLED SOCKETS
S = SINGLE-IN-LINE
V = VERTICAL DIP
Z = ZIGZAG-IN-LINE
TYPE
H = HERMETIC
P = PLASTIC
DATA RETENTION
L = 2.0V DATA RETENTION GUARANTEED
= 2.0V DATA RETENTION NOT GUARANTEED
VMEDbus Products

PREFIX DEVICE SUFFIX
Mic? ! 068A ' TBCB !

L

Cypress FSCM #65786

PROCESSING

B = MIL-STD-883C
= STANDARD

TEMPERATURE RANGE
C = 0°CTO +70°C

I = —40°CTO +85°C

M= —55°CTO +125°C

PACKAGE

B = PLASTIC PIN GRID ARRAY (PPGA)
G = PIN GRID ARRAY (PGA)

N = PLASTIC QUAD FLATPACK (PQFP)
U = CERAMIC QUAD FLATPACK (CQFP)

A, B, C = REVISION LEVEL

INFO H



;F S Datasheets Available Upon Request

Datasheets listed here are not in this catalog but can be obtained from a Cypress representative.

Static RAMs (Random Access Memory)

Device Number Description

CY2147 4096 x 1 Static R’'W RAM
CY2148/CY21148/CY2149/CY21L49 1024 x 4 Static R/W RAM
CY6116 2048 x 8 Static R/W RAM
CY6116A/CY6117A 2048 x 8 Static R/'W RAM
CY7C122 256 x 4 Static R/W RAM Separate 1/0
CY7C128 2048 x 8 Static R/'W RAM
CY7C147 4096 x 1 Static RAM

CY7C167 16,384 x 1 Static R/'W RAM
CY7C168/CY7C169 4096 x 4 Static RAM

CY7C170 4096 x 4 Static R/W RAM
CY7C171/CY7C172 4096 x 4 Static R/W RAM Separate I/O
CY7C183/CY7C184 2x4096 x 16 Cache RAM
CY7C186 8K x 8 Static RAM
CY7C189/CY7C190 16 x 4 Static R/W RAM

CY7C198 32K x 8 Static R/W RAM
CY74S189/CY27LS03/CY27503/CY27S07 16 x 4 Static R/W RAM
CY93L422A/CY93422/CY931LA422 256 x 4 Static R/W RAM

FIFOs

Device Number Description

CY3341 64 x 4 Serial Memory FIFO
Logic

Device Number Description

CY2901C CMOS 4-Bit Slice

CY2909/11 CMOS Microprogram Sequencers
CY2910 CMOS Microprogram Controller
CY7C510 16 x 16 Multiplier Accumulator
CY7C516/7 16 x 16 Multiplier

CY7C901 CMOS 4-Bit Slice

CY7C909/11 CMOS Microprogram Sequencers
CY7C910 CMOS Microprogram Controller
Modules

Device Number Description

CYM1240 256K x 4 Static RAM Module
CYM1422 128K x 8 Static RAM Module
CYM1423 128K x 8 Static RAM Module
CYM1460 512K x 8 Static RAM Module
CYM1461 512K x 8 Static RAM Module
CYM1466 512K x 8 Static RAM Module
CYM1540 256K x 9 Buffered Static RAM Module with Separate I/O
CYM1610 16K x 16 Static RAM Module
CYM1611 16K x 16 Static RAM Module
CYM1620 64K x 16 Static RAM Module
CYM1621 64K x 16 Static RAM Module
CYM1624 64K x 16 Static RAM Module
CYM1641 256K x 16 Static RAM Module
CYM1822 16K x 32 Static RAM Module with Separate I/O
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Modules (continued)
Device Number
CYM1830

CYM1841

CYM1843

CYM1910

CYM1911
CYM4210/CYM4220

Datasheets Available Upon Request

Description

64K x 32 Static RAM Module
256K x 32 Static RAM Module
256K x 32 Static RAM Module
16K x 68 Static RAM Module
16K x 68 Static RAM Module
Cascadeable 8K x 9 FIFO

64K x 9 FIFO

64K x 4 Static RAM Module
32K x 8 Static RAM Module

INFO H
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Cypress Semiconductor Bulletin Board System (BBS)

Cypress Semiconductor supports a 24-hour electronic Bulletin Board System (BBS) that allows Cypress
Applications to better serve our customers by allowing them to transfer files to and from the BBS.

The BBS is set up to serve in multiple ways. One of its purposes is to allow customers to receive the most
recent versions of the QuickPro programming software. Another is to allow the customers to send PLD pro-
gramming files that they are having trouble with to the BBS. Cypress Applications can then find the errors
in the files, correct them, and place them back on the BBS for the customer to download. The customer may
also ask questions in our open forum message area. The sysop (system operator) will forward these questions
to the appropriate applications engineer for an answer. The answers then get posted back into the forum.
The BBS also allows the customer to communicate with their local FAE electronically, and to download both
application notes and the latest versions of selected datasheets.

Communications Set-Up

The BBS is attached to a USRobotics HST Dual Standard modem capable of 14.4-Kbaud rates without com-
pression and rates upwards of 19.2-Kbaud with compression. It is compatible with CCITT V.32 bis, V.32, V.22
(2400-baud), Bell 212A (1200-baud), CCITT V.42, and CCITT V.42 bis. It also handles MNP levels 2, 3, 4,
and 5.

To call the BBS, set your communication package parameters as follows:

Baud Rate: 1200 baud to 19.2 Kbaud. Max. is determined by your modem.
Data Bits: 8
Parity: None (N)
Stop Bits: 1

In the U.S. the phone number for the BBS is (408) 943-2954. In Japan the BBS number is
81-423—-69-8220. In Europe the BBS number is 49—810—62—2675. These numbers are for transmitting
data only.

If the line is busy, please retry at a later time. When you access the BBS, an initial screen with the following
statement will appear:

Rybbs Bulletin Board

After you choose the graphics format you want to use, the system will ask for your first and last name. If you
are a first-time user, you will be asked a few questions for the purposes of registration. Otherwise you will be
asked for your password, and then you will be logged onto the BBS, which is menu driven.

Downloading Application Notes and Datasheets

A complete listing of files that may be downloaded is included on the BBS. Application notes and selected
datasheets are available for downloading in two formats, PCL and Postscript. An “hp” in front of the file
name indicates it is a PCL file and can be downloaded to Hewlett-Packard LaserJets. Files without the hp
preceding them are in Postscript and can be downloaded to any Postscript printer.

If you have any problems or questions regarding the BBS, please contact Cypress Applications at (408)
9432821 (voice).
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Contact a Cypress representative or use the Cypress Bulletin Board System to get copies of the application notes listed here.

General Information

I/O Characteristics of Cypress Products

Power Characteristics of Cypress Products

Protection and Decoupling of Cypress CMOS Circuits

System Design Considerations when Using Cypress CMOS
Circuits

Tips for High-Speed Logic Design

Modules

Multichip Family of JEDEC ZIP/SIMM Modules
Packages in High-Density Module Designs

ECL and TTL BiCMOS

A New Generation of BICMOS High-Speed TTL SRAMs

Access Time vs. Load Capacitance for High-Speed TTL SRAMS

BiCMOS TTL & ECL SRAMs Improve High-Performance
Systems

BiCMOS TTL SRAMs Improve R3000 and R3000A Systems

Combining SRAMs Without an External Decoder

Memory and Support for Next-Generation ECL Systems

Noise Considerations in High-Speed Logic Systems

PLCC/CLCC Packaging for High-Speed Parts

Using ECL in Single +5V TTL Systems

SRAMs

Cypress RAM I/O Characteristics

Second-Level Cache and Main Memory Systems for the 80486
Understanding Dual-Port RAMS

Using Dual-Port RAMS Without Arbitration

Using Cypress SRAMs to Implement 386 Cache

Using the CY7C180/181 Cache Tag RAM

PROMs

Generating PROM Programming Files

Interfacing the CY7C289 to the AM29000

Interfacing the CY7C289 to the CY7C601

Introduction to Diagnostic PROMs

Introduction to the Processor-Intelligent PROM

Introduction to the State Machine PROM

Pinout Compatibility Considerations of SRAMs and PROMs
Using C to Design with the CY7C258/9 State Machine PROM

PLDs

A Programmable Event Generator using the CY7C361

A Rotational Priority Generator Example Using the CY7C332 as
a Mealy State Machine

ABEL 4.0/4.1 and the CY7C330, CY7C331, and CY7C332

Are Your PLDs Metastable?

Bus-Oriented Maskable Interrupt Controller

INFO H

CMOS PAL Basics

Creating AHDL Text Design Files for MAX EPLDs

CY7C330 as a Multi-Channe] Mbus Arbiter

CY7C331 Asynchronous Self-Timed VMEbus Requestor

CY7C344 as a Second-Level Cache Controller for the 80486

Design Tips for Advanced Max Users

Designing a Multiprocessor Interrupt Distribution Unit with
MAX

Designing Counters with the CY7C361 EPLD

DMA Control Using the CY7C342 MAX EPLD

Dual-Port Memory Design Using SRAMs and the CY7C361

FDDI Physical Connection Management Using the CY7C330

FIFO RAM Controller with Programmable Flags

IEEE-488 to RS-232 Converter in a CY7C361 Using Warp

Interfacing PROMs and RAMs to DSP Using Cypress
MAX Products

Introduction to Programmable Logic

PAL Design Example: A GCR Encoder/Decoder

PASIC380 Power vs. Operating Frequency

PLD-Based Data Path For SCSI-2

State Machine Design Considerations and Methodologies

T2 Framing Circuitry

TMS320C30/VME Signal Conditioner Using the CY7C361

Understanding the CY7C330 Synchronous EPLD

Understanding the CY7C361

Using ABEL to Program the Cypress 22V10

Using ABEL to Program the CY7C330

Using ABEL 3.2 to Program the CY7C331

Using CUPL with Cypress PLDs

Using Log/IC to Program the CY7C330

Using One-Hot-State Coding to Accelerate a MAX
State Machine

Using the CY7C330 in Closed-Loop Servo Control

Using the CY7C331 as a Waveform Generator

Using the CY7C344 with the PLD ToolKit

Using the CY7C361 as a High-Performance DRAM Controller

Using the CY7C361 as a VMEbus Arbiter

Using the CY7C361 as an Mbus Arbiter

Using the CY7C361 with the PLD ToolKit

VHDL Techniques for Optimal Design

Describing State Machines with Warp2



;} Cimess «, _Application Notes
7 SEMICONDUCTOR

-~

Logic

CY10E383/101383 Translator

Designing with the CY7C439 BIFO

Microcoded System Performance

Systems with CMOS 16-Bit uP ALUs

Understanding Large FIFOs

Understanding Small FIFOs

Understanding Clocked FIFOs

Interfacing HOTLink to Clocked FIFOs

. Interfacing HOTLink to Wide Data FIFOs

The CY7C42X/46X Interface to HOTLink

Everything You Always Wanted to Know About RoboClock

Using CY7C991 with the 80486 Cache Module and the
40-MHz R3000

Robo Clock Test Mode

CY7C611A Design for High-Performance Embedded Control

Discrete Cache System Design for the CY7C611A Embedded
RISC Processor :

Getting Started with Real-Time Embedded-System Development

Memory Protection and Address Exception Logic for the
CY7C611

Memory System Design for CY7C601 SPARC

Memory System Design for the CY7C611A

Bus Products

Interfacing the CY7C611A to the VIC64

Interfacing the VIC068 to the MC68020

Software Considerations for the VIC64

Using the CY7C361 and VIC068 to Interface a T801 Processor
to the VMEbus

Using VIC Without a Processor

VICO068 Special Features and Tips

Glossary - 91
Glossary - '93
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Product Selector Guide

tatic RAMs
?ize Organization Pins Part Number Speed (ns) (:l%d@ls‘ll’s) Packages | Availability
%) 16x4—Inverting 16 CY7C189 taa=15,25 55@25 D, P Now
7 16x4—Non-Inverting 16 CY7C190 taa =15,25 55@25 LP Now
¥ 16 x4—Inverting 16 CY748189 taa =35 @35 D,P Now
I3 16x4—Inverting 16 CY27S03A taa =25,35 0@25 D,P Now
4 16 x4—Non-Inverting 16 CY27S07A tan=25,35 V@25 D,P Now
4 16 x4—Inverting Low Power 16 CY27LS03M taa = 65 38@65 D, Now
K | 256x4 22 CY7C122 taa =15,25,35 60@25 D,L,R,S | Now
K | 256x4 248 | CY7C123 taa=7,9,10,12,15 120@7 D,L,BV | Now
K | 256x4 22 CY9122/911.22 taa =25,35,45 120@25 D,P Now
K | 256x4 22 CY93422A/931L422A | tap = 35,45,60 80 @45 D,L,P Now
K | 4Kx1—CS Power-Down 18 CY7C147 taa =25,35,45 80/10 @35 D,P Now
K | 4Kx1—CSPower-Down 18 CY2147/21147 taa =35,45,55 12525@35 | D,P Now
K | 1Kx4—CSPower-Down 18 CY7C148 taa =25,35,45 80/10@35 D,P Now
K | 1Kx4—CSPower-Down 18 CY2148/21148 taa =35,45,55 12020@35 | D,P Now
K | 1Kx4 18 CY7C149 taa =25,35,45 80@35 D,L,P Now
K | 1Kx4 18 CY2149/21149 taa =35,45,55 120@35 D,P Now
K 1K x4—Separate I/O, Reset 24S | CY7C150 taa =10,12,15,25,35 V@12 D,PS Now
K | 1Kx8—DualPort Master 48 CY7C130 taa =25,30,35,45,55 170@25 D,L,P Now
K | 1Kx8—DualPortSlave 48 CY7C140 taa =25,30,35,45,55 170@25 D,L,P Now
K 1K x 8—Dual Port Master 52 CY7C131 taa = 25,30,35,45,55 170@25 J,LLN Now
K | 1Kx8—DualPortSlave 52 CY7C141 taa =25,30,35,45,55 170@25 JLLN Now
6K | 2Kx8—CS Power-Down 24 CY7C128A taa =15,20,25,35,45,55 | 9020 @55 D,LLRV | Now
6K | 2Kx8—CS Power-Down 24 CY6116A taa =20,25,35,45,55 80120 @55 D,L Now
6K | 2Kx8—CS Power-Down 32 CY6117A taa =20,25,35,45,55 80/20 @55 L Now
6K | 16Kx1—CSPower-Down 20 CY7C167A taa =15,20,25,35,45 50/15 @45 D,V Now
6K | 4Kx4—CSPower-Down 20 CY7C168A taa =15,20,25,35,45 70/15 @45 D,RV Now
6K | 4Kx4 20 CY7C169A taa = 15,20,25,35,45 70 @45 BV Now
6K | 4Kx4—Output Enable 228 | CY7C170A taa =15,20,25,35,45 90 @45 D,RV Now
6K | 4Kx4—Separatel/O 248 | CY7CI7T1A taa = 15,20,25,35,45 0 @45 D,L,BV | Now
6K | 4Kx4—Separate /O 248 | CY7C172A taa = 15,20,25,35,45 90 @45 D,L,B,V | Now
6K | 2Kx8-—DualPort Master 48 CY7C132 taa =25,30,35,45,55 170 @25 D,L,P Now
6K | 2Kx8~—DualPortSlave 48 CY7C142 taa =25,30,35,45,55 170 @25 D,L,P Now
6K | 2Kx8—DualPort Master 52 CY7C136 taa =25,30,35,45,55 170 @25 JLLN Now
6K | 2Kx8—DualPortSlave 52 CY7C146 taa =25,30,35,45,55 170@25 J,LLN Now
2K | 4Kx8—DualPort,No Arbitration 48 CY7B134 taa =20,25,35 240 D,L,P Now
2K | 4Kx8—DualPort,w/Semaph 52 CY7B1342 taa =20,25,35 240 J,L Now
2K | 4Kx8—DualPort,No Arbitration 52 CY7BI135 taa =20,25,35 240 L Now
2K | 4Kx8—DualPort,w/Semaph, Busy,Int | 68 CY7B138 taa =15,25,35 260 G,J,.L Now
2K | 4Kx9—DualPort,w/Semaph, Busy,Int | 68 CY7B139 taa =15,25,35 260 G,J,L Now
4K | 8Kx8—DualPort,w/Semaph, Busy,Int | 68 CY7B144 taa =15,25,35 260 G,J,L Now
4K | 8Kx9—DualPort,w/Semaph, Busy,Int | 68 CY7B145 taa =15,25,35 260 G,J,.L Now
4K | 8Kx8—CSPower-Down 28S | CY7B185 tan=9,10,12,15 150/50 @9 D,PV Now
4K | 8Kx8—CSPower-Down 288 | CY7C185 taa = 15,20,25,35,45 12020@15 | BV Now
4K | 8Kx8—CSPower-Down 288 | CY7C185A taa = 15,20,25,35,45 125/40@25 | D,L Now
4K | 8Kx8—CSPower-Down 28 CY7C186A taa =15,20,25,35,45 125/40@25 | D,L Now
4K | 8Kx8—CSPower-Down 28 CY7C186 taa =20,25,35,45 12020@15 | P Now
4K | 64Kx1-—CSPower-Down 228 | CY7CI187A taa = 15,20,25,35,45 80/40 @25 D,L Now
4K | 64Kx1—CSPower-Down 228 | CY7C187 taa = 15,20,25,35,45 90/40 @15 PV Now
4K | 16Kx4—CSPower-Down 228 | CY7B164 taa=8,10,12 140/50 @8 D,PV Now
4K | 16Kx4—CSPower-Down 228 | CY7C164 taa = 15,20,25,35,45 115/40@15 | BV Now
4K | 16Kx4—Output Enable 245 | CY7B166 tan=28,10,12 140/50 @ 8 D,pV Now
4K | 16Kx4—Output Enable 248 | CY7C166 taa =15,20,25,35,45 115/40@15 | BV Now
4K %;?Kx 4—SeparateI/O, Transparent 288 | CY7B161 tan=8,10,12 140/50 @8 D,PV Now
rite
4K | 16Kx4—Separatel/O 288 | CY7B162 taa =8,10,12 140/50 @8 D,BV Now
4K ‘ngtx 4—Separate I/O, Transparent 288 | CY7C161 taa = 15,20,25,35,45 115/40@15 | BV Now
rite

INFO H
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Static RAMS (continued)
Size Organization Pins | PartNumber Speed (ns) (;%dl@sl{’s) Packages | Availability
64K | 16Kx4—Separate1/O 288 | CY7C162 taa =15,20,25,35,45 115/40@15 | BV Now
64K ‘1;31.()(4-—Separate I/O, Transparent 28S | CY7C161A taa = 15,20,25,35,45 100/40@20 | D,L . Now
rite
64K | 16Kx4—Separate I/O 288 | CY7C162A taa = 15,20,25,35,45 100/40@20 | D,L Now
64K | 16Kx4—CSPower-Down 228 | CYTC164A taa =15,20,25,35,45 100/40@20 | D,L Now
64K | 16Kx4—Output Enable 24S | CY7C166A taa = 15,20,25,35,45 100/40@20 | D,L . | Now
72K | 8Kx9 288 | CY7C182 taa = 25,35,45,55 140/35@25 | BV Now
72K | 4Kx18—Cache Tag, Multiprocessing 68 CY7B180 tMATCH = 10,12,15,20 340@10 JN Now
72K | 4Kx18—Cache Tag, Uniprocessing 68 CY7B181 tmarcH = 10,12,15,20 340@10 LN Now
128K | 8Kx16—Addresses LatchedexceptA12 | 52 CY7C183 taa =25,35,45 220@25 J Now
128K | 8Kx16—Addresses Latched 52 CY7C184 taa =25,35,45 220@25 J Now
256K | 16Kx16—SPARC Cache RAM 52 CY7C157 taa = 18,20,24,33 250 J Now
256K | 32Kx8—CS Power-Down 28 CY7C198 taa =25,35,45 16035@25 | D,L,P Now
256K | 32Kx8—CS Power-Down 288 | CY7C199 taa = 12,15,20,25,35,45,55 | 170/30@25 | D,L,BV | Now
256K | 32Kx8—CS Power-Down 288 | CY7B199 taa=10,12 185/30@10 | D,BV Now
256K | 32Kx8—CS Power-Down (3.3V) 288 | CY7C1399 taa =20,25,35 60/25 @20 BV Q393
256K | 64Kx4—CS Power-Down 248 | CY7C194 taa = 12,15,20,25,35,45 160/30@25 | D,L,BV | Now
256K | 64K x4—CS Power Downwith OE 288 | CY7C196 taa = 12,15,20,25,35,45 160/30@25 | D,L,BV | Now
256K %Kx 4—Separate I/O, Transparent 288 | CY7C191 taa = 12,15,20,25,35,45 120/30@25 | D,BV Now
rite
256K | 64Kx4—Separatel/O 288 | CY7C192 taa = 12,15,20,25,35,45 120/30@25 | D,L,RV | Now
256K %I'(x 4—Separate I/O, Transparent 285 | CY7B191 taa =10,12 170/30@10 | D,BV Now
Tite
256K | 64Kx4—Separate1/O 288 | CY7B192 taa =10,12 170/30@10 | D,RV Now
256K | 64K x4—CS Power-Down 248 | CY7B194 taa =10,12 17030@10 | D,BV Now
256K | 64K x4—CSPower-Downw/OE 288 | CY7B195 taa =10,12 17030@10 | D,BV Now
256K &KxHSPower-Doww/ OE,Second | 288 | CY7B196 taa =10,12 17030@10 | D,BV Now
256K | 64K x4—CSPower-Downw/OE 288 | CY7C195 taa =12,15,20,25,35 160/30@25 | D,L,BV | Now
256K | 256Kx1—CS Power-Down 248 | CY7B197 taa = 10,12 140/30@10 | D,BV Now
256K | 256Kx1—CSPower-Down 248 | CY7C197 taa = 12,15,20,25,35,45 105/30@25 | D,BV Now
288K | 32Kx9—CS Power-Down 328 | CY7C188 taa = 12,15,20,25,35 160/40@12 | BV Q1%
288K | 32Kx9—CSPower-Down (3.3V) 328 | CY7C1388 taa =20,25,35 60/40 @20 BV Q194
M 64K x18—Burst 52 CY7C1031 taa =10,12,14(@85pF) 265@10 J Q393
1M 64K x18—Burst 52 CY7C1032 taa =10,12,14 (@85 pF) 265@10 J Q393
1M 64K x 18—Burst (3.3V) 52 CY7C1331 taa = 14,18,21 (@85 pF) 180@14 J Q493
1M 64K x 18—Burst (3.3V) 52 CY7C1332 taa = 14,18,21(@85pF) 180@ 14 ¥ Q493
M 128K x8—CS Power-Down 32 CY7C1009 taa =12,15,20,25 185@12 D,L.BV | Q493
1M 128K x8—CS Power-Down 32 CY7C109A taa =12,15,20,25,35 185@12 D,L,BV | Q194
IM | 256Kx4—CSPower-Down 28 | cy7c1006 taa = 12,15,20,25 165@12 D,BV Q493
1M 256K x4—CS Power-Downw/OE 28 CY7C106A taa =12,15,20, 25,35 165@12 D,pV Q493
1M %5]@Kx4—8eparate 1/0, Transparent 32 CY7C1001 taa =12,15,20,25 165@12 D,RV Q493
Tite
M %SG.KX 4—Separate /O, Transparent 32 CY7C101A taa =12,15,20,25,35 165@12 D,LLEV | Q493
rite
M 256K x4—Separate /O 32 CY7C1002 taa =12,15,20,25 165@12 D,L,BV | Q493
M 256Kx4—Separate I/O 32 CY7C102A taa = 12,15,20,25,35 165@12 D,LLEV | Q493
M 1Mx1—CS Power-Down 28 CY7C1007 taa = 12,15,20,25 150@12 D,L,BV | Q493
1M | IMx1—CSPower-Down . 28 | cyrci07A taa =12,15,20, 25,35 150@12 D,L,PV | Q493
ECL SRAMs |
Size Organization Pins Part Number Speed (ns) IEE Packages Availability
1K | 256x4—10K/10KH 244 | CY10E422 tan=4,5 220 D,K,L Now
1K | 256x4—10K/10KH 24.4 | CY10E422L tAA=5,7 150 D,JLK,L Now
1K | 256x4—100K 244 | CY100E422 taa=3.5,5 220 D,K,L Now
1K 256x4—100K 24.4 CY100E422L taa=5,7 150 D,J,K,.L Now
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CL SRAMS (continued) ‘
lize Organization Pins Part Number Speed (ns) IEE Packages Availability
K [ 4xx1—10x 183 | CY10E470 tan=5,7 200 D Now
K | 4Kx1—100K 183 | CY100E470 tan=5.7 200 D Now
K | 1024x4—10K/10KH 244 | CY10E474 tan=45 275 DKL Now
K | 1024x4—10K/10KH 244 | cyi0E474L tar=5.7 190 D.J,KL Now
K | 1024x4—100K 244 | CY100E474 tan=35,5 275 DKL Now
K | 1024x4—100K 24 | CYIOOE4TAL | tan=5,7 190 D,J,KL Now
6K | 4Kx4—10K/10KH 284 | CY10E484 tan=4.5 320 DK, Y Now
6K | 4Kx4—10K/10KH 284 | CYI0E484L tan=7, 10 200 DK,V Now
6K | 4Kx4—100K 284 | CY100E484 tan=4.5 320 DK VY Now
6K | 4Kx4—100K 284 | CYI00E484L | tan=7, 10 200 D,JK,V Now
6K | 4Kx4—100K 284 | CY101E484 tan=45 320 DK Y Now
6K | 4Kx4—100K 284 | CYI01E484L | tan=7,10 200 D,LK,V Now
RAM Modules
Size Organization Pins | PartNumber Speed (ns) Te/ISB/ICCOR | Packages | Availability
12K | 16Kx32—JEDEC 64 | cymsat tan=12,15 960 @12 PM,PZ Now
tan =20,25,30,35,45 720@25 PMPZ Now
68K | 32Kx24 s6 | cymi720 taa=15,20,25,30,35 330@25 PZ Now
M | 32kx32 66 | cymiszs taa=25,30,35,45,55,70 200@45 HG Now
M | e4kxi6 4 | cymie2 tas =25,30,35,45 400@25 PV Now
M 486 Secondary Cache 128 | CYM7485 tireq =33MHz 1500 PM Now
SM | 64Kx24 56 | cymi73o taa=25,30,35 510@25 PZ Now
M | 256Kx8—JEDEC 60 | CYmi441 taa=25,35,45 960 @25 PZ Now
M | 6axx32 60 | CYMI830 taa=25,30,35,45,55 880@25 HD Now
M | 64Kx32—JEDEC 64 | cymss tan=20,25,30,35,45 720@20 PM,PN,PZ | Now
M | 64Kx32 60 | cymiss tas =25,35,45,55 980@25 PZ Now
M | 512Kx8—JEDEC 32 | cymuass taa=20,25,30,35,45,55,70 | 300@35 PD Now
M | 512Kx8—JEDEC 32 | cymusss taa = 70,85, 100, 120,150 110@85 PD Now
M | 128Kx32 64 | cyMmisss taa=20,25,30,35,45 480@20 PM,PZ Now
M | 128Kx32 66 | cymisss taa =25,30,35 720@25 HG Now
M | 256Kx32 60 | cymis4o tan =20,25,30,35,45,55 1120@25 | PD Now
M | 256Kx32—JEDEC 64 | cymisa tan=20,25,30,35,45,55 960 @25 PM,PN,PZ | Now
M | 1Mx8 36 | cymuan tan= 85,100,120 110@85 PS Now
M | 1Mx9 44 | cymisso tan=230,35,45 1200@30 | PS Now
6M | 2Mx8 36 | cymuidst taa = 85,100,120 110@85 PEPS Now
M | Mx32 7 | cymisst tan=25,30,35 1250@30 | PM,PN,PZ | Now
ROMs
fize Organization Pins | PartNumber Speed (ns) oS Packages Availability
K | 512x8—Registered 245 | cy7c2s tsajco = 25/12,30/15,35/20,40/25 | 90. D,J,LP Now
K | 512x8—Registered S | CYIC225A | tsajco =25/12,30/15,35/20,40725 | 90 D,I,L,P Q393
K | 1024x8—Registered | 248 | cY7C235 tsajco = 25/12, 30/15, 40/20 90 D,J,K,L P Now
K | 1024x8—Registered | 245 | CY7C235A | tsasco = 25/12,30/15,40/20 90 D,J,KLP Q393
K | 1Kx8 2us | cyrcost tas=30,45 0@45, D,JKP Now
100@30
K |1k 25 | cyrcosia | taa=30,45 90@45, D,LKP Q393
100@30
K | 1Kx8 24 | cyrces2 tan=30,45 90 @45, D,P Now
100@30
K | 1Kks8 24 | cY10282A | tan =30,45 90@45, D,P Q393
100@30
6K | 2Kx8—Registered u4s | CY7C245IL | tsajco =25/12,35/15,45/25 90,60 D,L,LEQSTW | Now
6K | 2Kx8—Registered 24S | CY7C5AIL | tsasco = 15/10,25/12,35/15 120@15, | D,JLRBQ,STW | Now
45725 90,60 @25
6K | 2Kx8 25 | cY71c20UL | tan=35,50 90,60 D,J,LEQ,S,TW | Now

INFO H
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PROMs (continued)
Size Organization Pins | PartNumber Speed (ns) (J)%(:{@Islfs) Packages Availabilit;
16K | 2Kx8 245 | CY7C291A/L | taa =20,25,35,50 120 @20, D,J,LLBEQ,S, TW Now '
90,60 @25 '
16K | 2Kx8 24 CY7C292/L taa = 35,50 90,60 D,P Now
16K | 2Kx8 24 CYT7C292A/L | taa =20,25,35,50 120 @20, D,P Now
90@ 25,
90,60 @ 35
16K | 2Kx8—CSPower-Down 245 | CY7C293A/L | taa=20,25,35,50 ;%%30@@2%0, D,L,Q,pW Now
60/15 @35
32K | 2Kx 16—R§Frogrammable 288 | CY7C258 taa =10,12,15 170 H,J,LLEQ,W Now
State Machine Prom
32K | 2Kx 16—R§,lprogrammable 44 CY7C259 taa=10,12,15 170 H,J,L,Q Now
State Machine Prom
64K | 8Kx8—CSPower-Down 24s | CY7C261 taa = 20,25, 35,45,55 1%@8 % gg, D,JLEQTW Now
1
64K | 8Kx8 248 | CY7C263 taa = 20,25, 35,45,55 120@20, D,J,LLBQ, TW Now
100@35
64K | 8Kx8 24 CY7C264 taa = 20,25, 35,45,55 120 @20, D,EW Now
100@35
64K | 8Kx8—Registered 285 | CY7C265 tsa/co = 15/12,25/15,40/20 120@15, D,J,L,LRQW Now
50/25 100 @40
80@50
64K | 8Kx8—EPROM Pinout 28 CY7C266 taa =20,25,35,45 120/15@20, | D,L,;,Q,W Now
100/15 @ 35
64K | 8Kx8—Registered, 285 | CY7C269 tsa/co = 15/12,25/15, 120@15, D,J,L,BQ,W Now
Diagnostic 40/20,50/25 100 @40,
80@50
128K | 16Kx8—CSPower-Down 285 | CY7C251 taa =45,55,65 100/30 D,LBQW Now
128K | 16Kx8 ' 28 CY7C254 tas =45,55,65 100/30 D,EQ,W Now
256K | 32Kx8—Asynchronous 28 CY7C256 tan = 45,55 95 D,J,BW Q493
256K lf;ﬁ)gebsgor-lntelligent 44 CY7C270 taa/ckB = 25/11,28/12,35/15 175 H,J,Q Now
256K | 32Kx8—CSPower-Down | 288 | CY7C271 taa = 30,35, 45,55 120/30 D,J,K,L,LQTW | Now
256K | 32Kx8—EPROM Pinout 28 CY7C274 taa = 30,35, 45,55 120/30 D,J,KL,P,Q,TW Now
256K | 32Kx8—Registered 288 | CY7C277 tsa/co = 30/15,40/20,50/25 120 D,J,KL,BQ,TW Now
256K | 16Kx16 44 CY7C276 taa =25,30,35 175 H,J,Q Now
256K | 32Kx8—Register/Latch 288 | CY7C279 taa = 35,45,55 120 JW Now
512K | 64Kx8 28 CY7C286 taa = 50,60, 70,80 120/40 @50, | D,L,h,Q,W Now
90/30 @70
512K | 64Kx8—Registered 288 | CY7C287 tas/co = 45/15,55/20,65/25 120 D,L,PQ,W Now
512K | 64Kx8with ALE 288 | CY7C285 taA = 65/20,75/25,85/35 180 D,L.EQW Now
PLDs
Size Organization Pins | PartNumber Speed (ns) ('}&d@ls:s) Packages Availabilit
PAL20 16L8 20 PAL16L8 tpp =4.5/5/7 180 D,J,P Now
PAL20 16R8 20 PAL16R8 ts/co = 2.5/4.5,2.5/5,3.5/6 180 D,J,p Now
PAL20 16R6 20 PAL16R6 tpD/s/co7; 451}2/2.5/4‘5, 5/2.5/5, 180 D,J,P Now
PAL20 | 16R4 20 PAL16R4 tpD/S/CO = g.gﬂ.5/4.5,5/2.5/5, 180 D,J,P Now
7/3.5/
PAL20 1618 20 PALCI16L8/L |tpp=20 70,45 D,L,BQ, VW Now
PAL20 |16R8 20 |PALCI6R8/L |tsico=15/12 70,45 D,L,PQ,V;W |Now
PAL20 16R6 20 PALCI6R6/L | tppssico = 20/20/15 70,45 D,L,RQ, VW Now
PAL20 16R4 20 PALC16R4/L | tppssico = 20/20/15 70,45 D,L,F,Q,VVW Now

PLD20 | 18G8—Generic 20 | PLDCI18G8 | tppsico=12/8/10 90/70 D,J,LLEQ,V,W |Now
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LDs (continued)

Size Organization Pins | PartNumber Speed (ns) (éCAd@ls:s) Packages Availability
'LD24 | 22V10—Macrocell 245 | PALC22VIO0/L | tppssico = 25/15/15,20/12/12 90,55 D,JK,L,LEQ,W |Now
'LD24 | 22V10—Macrocell 24S | PALC22V10B | tppssico = 15/10/10 90 D,H,J KL, Now
LD24 | 22V10—Macrocell 245 | PAL22V10C tpnﬁ,cq(;g/ﬁsl/g.ss, 7.5/3/6, 190 D,J,L,P Now
'1LD24 | 22VP10—Macrocell 248 | PAL22VP10C tm/s/c(%;/;é%s.ss, 7.5/3/6, 190 D,J,L,P Now
‘AL24 22V10—Macrocell 24 PALC22V10D |tpp=17.5,10,15 130/90/90 D,J,L,P Now
LD24 |20G10—Generic 248 | PLDC20G10 | tppssico = 25/15/15 55 D,J,LLBQW Now
LD24 | 20G10—Generic 24S | PLDC20G10B | tppssico = 15/12/10 70 D,H,J,L,LEQW |Now
LDB24 | 20G10—Generic 24S | PLD20G10C | tppssico = 7.5/3/6.5,10/3.6/7.5 190 D,J,L,P Now
LD24 |20RA10—Asynchronous |24S | PLD20RA10 | tppysico = 15/10/15 80 D,H,J,L,LBQ,W | Now
LD24 | 7B326—16 Macrocell 24S | PLD610 tpp= 10 130 D,JKLEBY Now
LD28 | 7C330—State Machine 288 | CY7C330 fmax. tis, tco = 66 MHz/3ns/12ns %vt?—lg @ 50]D,HJLEQW | Now
LD28 | 7C331—Asynchronous, 288 | CY7C331 tppysjco = 20/12/20 120@25ns D,H,J,L,B,QW |Now

Registered
LD28 | 7C332—InputRegistered, |28S | CY7C332 tpp=15 120@20ns D,H,J,LLEQW | Now
Combinatorial
LD28 | 7B333B—16 Macrocell 288 | CY7B333B tepysico = 10/8/8 130 D,JKLBY Now
LD28 7C335—Universal 288 | CY7C335 fmax/tis = 100 MHz/2ns, 140 D,HJ,LLEQW |Now
Synchronous 83MHz/2ns
LD28 7C361L732];Macrooe11$tate 2858 | CY7C361 fmax = 125MHz 140 D,H,J,L,EQW | Now
achine
1AX28 {7C344—32Macrocell 28§ | CY7C344 tppysico = 20/12/12 200/150 D,HJ,LEQW [|Now
1AX44 | 7C343—64 Macrocell 44 CY7C343 tppys/co = 20/12/12 1351125 HJ Now
1AX68 | 7C342—128 Macrocell 68 CY7C342/B tppssico = 25/15/14,15/10/10 250/225 G,H,JLLR Now
[AX84 | 7C341—192Macrocell 84 CY7C341/B tppys/co = 25/20/16,15/10/10 380/360 HI Now
7X-44 |7C371—32-Macrocell | 448 | CY7C371 fmax/ts/tco=100MHz/7.5ns/7.5ns | 150/TBD ¥ Q393
Flash CPLD
7X—44 | 7C372—64-Macrocell 445 | CY7C372 fmax/tsitco = 100MHz/ns/9ns | 180/TBD J Q493
Flash CPLD
7X-84 | 7C373—64-Macrocell 84S | CY7C373 fvax/tsitco= 100MHz/90s/9ns | 180/TBD J Q493
Flash CPLD
7X-84 | 7C374—128-Macrocell } 84S | CY7C374 fmax/tstco = 100MHz/9nsOns | 300/TBD J Q393
Flash CPLD
7X-164 |7C375—128-Macrocell | 1648 | CY7C375 fmax/ts/tco = 100MHz/9nsMQns | 300/TBD N Q393
Flash CPLD
ASIC-1 | CMOS 1K Gate FPGA 688 | CY7C382 -0,-1,-2 Isp=10 J Q293
ASIC-2 | CMOS 2K Gate FPGA 848 | CY7C384 ~0,-1,-2 Isp=10 J Q293
ASIC-4 | CMOS 4K Gate FPGA 84S | CY7C385 -0,-1,-2 Isp=10 J Q493
ASIC-4 | CMOS 4K Gate FPGA 1448 | CY7C386 -0,-1,-2 Isg=10 N Q293
CL PLDs
Organization Pins Part Number Speed (ns) (mz{E@Ens) Packages Availability
6P8—10KH 24 CY10E301 tpp =4 240 DY Now
6P8—10KH 24 CY10E301L tpp=6 170 J,P Now
6P8—100K 24 CY100E301 tpp =4 240 DY Now
6P8—100K 24 CY100E301L tpp =6 170 J,P Now
6P4—10KH 24 CY10E302 tpp =3,4 220 DY Now
6P4—10KH 24 CY10E302L tpp=4 170 P Now
6P4—100K 24 CY100E302 tpp=3,4 220 DY Now
6P4—100K 24 CY100E302L tpp =4 170 J,P Now
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FIFOs ,

Organization Pins Part Number Speed ' (nIICAd@lS:s) Packages Availability
64x4 16 CY3341 1.2,2MHz 45 D,P Now
64x4 16 CY7C401 5,10,15,25MHz 75 D,L,P Now
64x4—w/OE 16 CY7C403 10,15,25MHz 75 D,L,P Now
64x5 18 CY7C402 5,10,15,25MHz 75 D,L,P Now
64x5—w/OE 18 CY7C404 10,15,25MHz 75 D,L,P Now
64x8—w/OE and Almost Flags 288 CY7C408A 15,25,35 MHz 120 D,LBV Now
64x9—w/Almost Flags 288 CY7C409A 15,25,35 MHz 120 D,L,BV Now
512x9—w/Half Full Flag 28 CY7C420 20, 25,30,40,65 142/30 D,p Now
512x9—w/Half Full Flag 288 CY7C421 20, 25,30,40,65 142/30 D,LLBV Now
512x9—w/Half Full Flag 288 CY7C421A 10,15 180 J,P Now
512 x 9—Clocked 288 CY7C441 14,20, 30* 180 D,JL,BV Now
512 x 9—Clockedw/ Prog. Flags 32 CY7C451 14,20,30* 180 D,J,L Now
512x18—Clocked w/Prog. Flags 48 CY7C445 14,20, 30* 120 PD Q194
512x18—Clocked w/Prog. Flags 52 CY7C455 14,20,30* 120 J,L Now
1Kx9—w/Half Full Flag 28 CY7C424 20, 25,30,40,65 142/30 D,P Now
1K x9—w;/ Half Full Flag 288 CY7C425 20, 25,30, 40,65 142/30 D,J,L,P Now
1Kx9—w/Half Full Flag 288 CY7C425A 10,15 180 J,P Now
1K x18—Clockedw/Prog. Flags 48 CY7C446 14,20,30* 120 D,P Q194
1K x18—Clocked w/Prog. Flags 52 CY7C456 14,20,30* 120 J,L Now
2K x9—w/Half Full Flag 28 CY7C428 - 20, 25,30,40,65 142/30 D,p Now
2K x9—w/Half Full Flag 288 CY7C429 - 20, 25,30,40,65 142/30 D,J,LLBV Now
2K x9—w/Half Full Flag 288 CYTC429A 10,15 180 J,P Now
2K x9—Bidirectional 288 CY7C439 30,40,65 140/40 D,J,L,BV Now
2K x 9—Clocked 288 CY7C443 14,20, 30* 180 D,J,L,BV Now
2K x 9—Clockedw/Prog. Flags 32 CY7C453 14,20, 30* 180 D,J,L Now
2K x18—Clocked w/Prog. Flags 48 CY7C447 14,20, 30* 120 D,P Q194
2Kx18—Clocked w/Prog. Flags 52 CY7C457 14,20,30* 120 J,L Now
4K x 9—w/Half Full Flag 28 CY7C432 25,30,40,65 142/25 D,P Now
4Kx9—w/Half Full Flag 288 CY7C433 25,30,40,65 142/25 D,J,LLBV Now
4K x9—w/Half Full Flag 288 CY7C433A 10,15 180 J,P Now
8K x 9—Module 28 CYM4210 30, 40, 50, 65 540/120 HD Now
8K x 9—w/Half Full Flag 28 CY7C460 15,25,40 180 D,J,L,P Now
8K x 9—w/Prog. Flags 28 CY7C470 15,25,40 180 D,J,L,P Now
16K x 9—w/HalfFull Flag 28 CY7C462 15,25,40 180 D,J,L,P Now
16K x 9—w/Prog. Flags 28 CYT7C472 15,25,40 180 D,J,L,P Now
16K x 9—Module 28 CYM4220 30, 40, 50, 65 540/120 HD Now
32K x 9—w/HalfFull Flag 28 CY7C464 15,25,40 180 D,J,L,P Now
32K x 9—w/Prog. Flags 28 CY7C474 15,25,40 180 D,JL,P Now
64K x 9—Module 28 CYM4208 25,30,40 640/120 HD Now
128K x 9—Module 28 CYM4209 25,30,40 640/120 HD Now

* Clocked FIFO [CY7C44x/45x] times are cycle times.

Logic

Organization Pins Part Number Speed (];%%s:s) Packages Availability |

Programmable Skew Clock Buffer 32 CY7B991 15-80 MHz 65 JL Now
( Output)
Programmable Skew Clock Buffer 32 CY7B992 15-80 MHz 65 JLL Now
(CI\%IOS Output)
2901—4-Bit Slice 40 CY7C901 tcLk =23,31ns 70 D,J,L,P Now
2901—4-Bit Slice 40 CY2901 C 140 D,P Now
4x2901—16-Bit Slice 64 | CY7C9101 tcrk = 30,40ns 60 D,J,L,P Now
2909—Sequencer 28 CY7C909 tcLk =30,40ns 55 D,JLP Now
2911—Sequencer 20 CY7C911 toLk = 30,40ns 55 D,J,L,P Now
ECL/TTL Translator—10KH 84 CY10E383 tpp =2.5/3ns 270 N Now
ECL/TTL Translator—100K 84 CY101E383 tpp =2.5/3ns 270 N Now
ECL/TTL Translator—10KH 288 CY10E384L tpp=3ns 110 \' Now
2909—Sequencer 28 CY2909 A 70 D,P Now
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Logic (continued)

Organization Pins Part Number Speed (nllg(j@lsl?s) Packages Availability
2911—Sequencer 20 CY2911 A 70 D,P Now
2910—Controller (17-word Stack) 40 CY7C910 tcrLk = 40,50,93 ns 100 D,J,L,P Now
2910—Controller (9-word Stack) 40 CY2910 A 170 D,I,L,P Now
16x 16 Multiplier 64 CY7C516 tmc =38,45,55,75ns 100@ 10MHz D,G,J,L,P Now
16x 16 Multiplier 64 CY7C517 tmc =38,45,55,75ns 100 @ 10MHz D,G,J,L,P Now
16 x 16 Multiplier/Accumulator 64 CY7C510 tpme =45,55,65,75ns 100 @ 10MHz D,G,J,L,P Now

Design and Programming Tools
PartName Type Part Number
QuickProIl Programmer CY3300
MAX+PLUS* DesignTool CY3201
QP2—MAX" PLD Programmer Programmer CY3202
MAX+PLUSPLS-EDIF Design tool CY3210
Warp2 VHDL Compiler CY3120
RISC
Desc. Organization Pins | PartNumber | Freq.(MHz) | o 'OOISB | Packages | Availability
U SPARC 32-bit Integer Unit 207 CY7C601A | 40,33,25 675 G Now
FPU Floating-Point Unit 143 CY7C602A | 40,33,25 350 G Now
(Controller and Processor)
CMU Cache-Controlled Memory 243 CY7C604A | 40, 33,25 750 G Now
Management Unit
CMU-MP | Cache Controller and Multiprocessing 243 CY7C605A | 40,33,25 850 G Now
Memory Management Unit
U SPARC 32-bit Integer Unit for 160 CY7C611A | 25 600 18] Now
Embedded Control
CSuU SPARC Cache Storage Unit 52 CY7C157A | 40 250 J Now
CPU Complete Uniprocessor SPARC CPU MBus100 | CYM6001K | 40 2600 Now
CPU Complete Multiprocessor SPARCDual CPU | MBus100 | CYM6002K | 40 5200 Now
CPU Complete Multiprocessor SPARCSingle CPU | MBus100 | CYM6003K | 40 2800 Now
M2MC MBus Memory Controller 160 CY7C613 40 280 N Now
M2SX MBus Peripheral I/O Controller 208 CY7C614 40 280 N Now
INT/T Interrupt Controller/Timer 100 CY7C615 40 230 N Now
M28 MBus-to-SBus Interface Controller 208 CY7C616 40 280 N Now
M2V MBus Graphics Controller 208 CY7C617 40 280 N Now
SBus-DMA | Sbus DMA Controller 120 CY7C618 40 280 N Now
CPU Complete Multiprocessing SPARC Single- MBus100 | CYM6221K | 55,66 3200 Now
CPU 128K Cache
CPU Complete Multiprocessing SPARC Single- MBus100 | CYM6224K | 55,66 3300 Now
CPU256K Cache
CPU Complete Multiprocessing SPARC Dual- MBus100 | CYM6226K | 55,66 6400 Now
CPU 256K Cache
CPU Complete Uniprocessor SPARC CPU 256 CYM6111 40 2600 MCM Now
/YMEbus Interface Products
Organization Pins Part Number Speed (MHz) Icc (mA) Packages Availability
'VME Interface Controller 144/160 | VICO68A 64 250 B,G,N,U Now
'VME Address Controller 144/160 | VAC068A 50 150 B,G,N,U Now
64-Bit VIC 144/160 | VIC64 64 300 B,G,N,U Now
Bus Interface Logic Circuit 64 CY7C964 N/A 120 N,U Now
_ommunication Products
Organization Pins Part Number Speed (MHz) Icc (mA) Packages Availability
HOTLink Transmitter 28 CY7B923 160-330 70 D,J,L,P 1Q93
HOTLink Receiver 28 CY7B933 160—330 100 D,J,L,P 1Q93

INFO H
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Notes: i

The above specifications are for the commercial temperature range of 0°C to 70°C. Military temperature range (—55°C to +125°C) product processed

to MIL-STD-883 Revision C is also available for most products. Speed and power selections may vary from those above. Contact your local sales office
for more information.

Commercial grade product is available in plastic, cerDIP, or LCC. Military grade product is available in cerDIP, LCC, or PGA. E K, and T packages are
special order only.

All power supplies are Ve = 5V + 10% (Voe = 5V + 5% for RISC).

228, 248, 28S stands for 300 mil. 22-pin, 24-pin, 28-pin, respectively. 28.4 stands for 28-pin 400 mil, 24.4 stands for 24-pin 400 mil.
PLCC, SOJ, and SOIC packages are available on some products.

E K, and T packages are special order only.

MAX and MAX+PLUS are registered trademarks of Altera Corporation.

Package Code:

B = Plastic Pin Grid Array R = Windowed PGA

D = CerDIP S = SOIC

E = Tape Automated Bond T = Windowed Cerpack

(TAB) U = Ceramic Quad Flatpack

F = Flatpack V = §0J

G = Pin Grid Array (PGA) W = Windowed CerDIP

H = Windowed Hermetic LCC X = DICE

J = PLCC HD = Hermetic DIP

K = Cerpack HV = Hermetic Vertical DIP
L = Leadless Chip Carrier (LCC) PF = Plastic Flat SIP

N = Plastic Quad Flatpack PS = Plastic SIP

P = Plastic PZ = Plastic ZIP

Q = Windowed LCC Y = Ceramic LCC

Document #: 38—00237—-B
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Product Line Cross Reference

CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS
2147-35C 7C147-35C 748189C 27503C 7C197-45C 7C197-35C+
2147-45C 2147-35C 7C122~-25C 7C122—-15C+ 7C197-45M 7C197-35M
2147-45C 7C147~-45C 7C122-35C 7C122-25C 7C198-45C 7C198-35C
2147—-45M+ 7C147-45M+ 7C122-35M 7C122-25M 7C198—-55C 7C198-45C+
2147-55C 2147-45C 7Ci123-12C 7C123-17C 7C198~55M 7C198-45M
2147-55M 2147-45M 7C128A-35C 7C128A-25C 7C199-45C 7C199-35C
2148-35C 21148-35C 7C128A—-45C 7C128A-35C 7C199-55C 7C199-45C+
2148-35C 7C148-35C 7C128A-45M 7C128A-35M+ 7C199-55M 7C199—-45M
2148—-35M 7C148-35M 7C128A-55C 7C128A—45C+ 7C225-30C 7C225-25C
2148—-45C 2148-35C 7C128A~-55M 7C128A-45M+ 7C225-30M 7C225-25M
1148-45C 21148-45C 7C130—-45C 7C130-35C 7C225-40C 7C225~-30C
!148—-45M 2148-35M 7C130-55C 7C130-45C 7C225-40M 7C225-35M
'148—45M+ 7C148—-45M+ 7C130~55M 7C130—-45M 7C235-40C 7C235-30C
'148—55C 2148-45C 7C131-45C 7C131-35C 7C245-35C 7C245-25C
'148-55C 21148-55C 7C131-55C 7C131-45C 7C245-45C 7C245-35C
'148-55M 2148~-45M 7C131-55M 7C131-45M 7C245-45M 7C245-35M
'149-35C 21149-35C 7C132-45C 7C132-35C 7C245A-25C 7C245A—18C
:149-35C 7C149-35C 7C132-55C 7C132-45C 7C245A~35C 7C245AL~35C
'149-35M 7C149-35M 7C132—55M 7C132—-45M 7C245A-35M TC245A-25M
:149-45C 21149-45C 7C136—-45C 7C136-35C 7C245AL-35C 7C245A—25C+
149—-45M 2149-35M 7C136—-55C 7C136-45C 7C245L-35C 7C245~-35C+
149-45M 7C149-45M 7C136—55M 7C136—45M TC2451.—45C 7C245L~35C
149-55C 2149-45C 7C140-35C 7C140-25C 7C251-55C 7C251-45C
149-55C 21149-55C 7C140-45C 7C140-35C 7C251-65C 7C251-55C
149-55M 2149—-45M 7C140-55C 7C140-45C 7C251-65C 7C251-55C
1148-35C 7C148—-35C 7C141-35C 7C141-25C 7C251-65M 7C251-55M
11A48~45C 21148-35C 7C141-45C 7C141-35C 7C253-65M 7C253-55M
1148—-45C 7C148—-45C 7C141-55C 7C141-45C 7C254-55C 7C254~45C
1148-55C 211A48-45C 7C147-35C 7C147-25C+ 7C254—-65C 7C254~55C
1149-35C 7C149-25C 7C147-45C 7C147-35C 7C254-65M 7C254-55M
1149—-45C 21149-35C 7C148-35C 7C148-25C+ 7C261-45C 7C261-35C
1149-45C 7C149-45C 7C148-45C 7C148-35C 7C261-55C 7C261-45C
1149-55C 21149-45C 7C149-35C 7C149-25C+ 7C261-55M 7C261-45M
T7S03AC 7C189-25C 7C149-45C 7C149-35C 7C263—-45C 7C263-35C
TS03AM 7C189-25M 7C149-45M 7C149-35M 7C263-55C 7C263-45C
7803C 27S03AC 7C150-25C 7C150-15C 7C263-55M 7C263-45M
7803C 745189C 7C150-35C 7C150-25C 7C264-45C 7C264—-35C
7S03M 27S03AM 7C150-35M 7C150-25M 7C264-55C 7C264-45C
7S03M 545189M 7C167A-35C 7C167A-25C 7C264-55M 7C264-45M
7S07AC 7C190-25C 7C167A—-45M 7C167A-35M+ 7C269-50C 7C269-40C+
7S07AM 7C190-25M 7C168A-35C 7C168A-25C 7C269-60C 7C269-50C
7807C 27S07AC 7C168A—-45M 7C168A—-35M+ 7C269—-60M 7C269-50M+
7S07TM 27S07AM 7C169A~35C 7C169A-25C 7C281-45C 7C281-30C
7S07M 7C190—-25M 7C169A—-40M 7C169A-35M+ 7C282—-45C 7C282-30C+
901CC 7C901-31C 7C170A-35C 7C170A-25C 7C291-35C 7C291-25C+
901CM 7C901-32M 7C170A-45C 7C170A-35C 7C291-50C 7C291-35C
909AC 7C909-40C 7C170A~-45M 7C170A-35M 7C291-50M 7C291-35M
909AM 7C909-40M 7C171A-35C 7C171A-25C 7C291A-35C 7C291AL-35C
910AC 7C910-50C 7C171A-45M 7C171A-35M+ 7C291A-35M 7C291A-30M
910AM. 7C910-51M 7C172A-35C 7C172A-25C 7C291A-50C 7C291AL-50C
910C 2910AC 7C172A-45M 7C172A-35M+ 7C291A-50M 7C291A—-35M
910M 2910AM 7C186L~-45M 7C186—-45M 7C291AL-35C 7C291A—-25C+
I11AC 7C911-40C 7C189~25C 7C189~15C+ 7C291AL-50C TC291AL-35C
911AM 7C911-40M 7C190-25C 7C190-15C+ 7C291L-35C 7C291-35C+
341-2C 7C401-5C+ 7C191-45M 7C191-35M 7C291L—50C 7C291L—-35C
341-2M 7C401-10M 7C192—-45M 7C192-35M 7C292-35C 7C292-25C+
341C 3341-2C 7C194-35C 7C194-25C 7C292-50C 7C292-35C
341M 3341-2M 7C194-45C 7C194-35C+ 7C292L-35C 7C292-35C+
1S189M 27503M 7C194—-45M 7C194~35M 7C292L.-50C 7C292L-35C
116A-45C 6116A-35C 7C196-35C 7C196-25C 7C293A-35C 7C293AL~-35C
116A-55C 6116A—-45C 7C196~45C 7C196—-35C+ 7C293A-35M 7C293A-30M
116A—-55M 6116A—45M 7C197-35C 7C197-25C 7C293A—-50C 7C293AL—-50C

INFO H
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Product Line Cross Reference

CYPRESS CYPRESS CYPRESS CYPRESS ALTERA CYPRESS
7C293A-50M 7C293A~35M 7C901-31C 7C901-23C+ 5032DC-2 7C344-20WC
7C293AL-35C 7C293A~20C+ 7C901-32M 7C901-27M 5032DC-15 Call Factory
TC293AL-50C 7C293AL-35C 7C909~-40C 7C909—-30C 5032DC-17 Call Factory
7C401-10C 7C401-15C 7C909-40M 7C909—-30M 5032DC-20 7C344—-20WC
7C401-10M 7C401-15M 7C910-30C 7C910-40C 5032DC-25 7C344-25WC
7C401-5C 7C401-10C 7C910-51M 7C910—-46M 5032DM 7C344-25WMB
7C402-10C 7C402—-15C 7C910-93C 7C910-50C 5032DM-25 7C344-25WMB
7C402—-10M 7C402—-15M 7C910-99M 7C910-51M 5032]C 7C344-25HC
7C402~-5C 7C402—-10C 7C9101-40C 7C9101-30C 50321C-2 7C344-20HC
7C403-10C 7C403-15C 7C9101—-45M 7C9101-35M 5032IC-15 Call Factory
7C403-10M 7C403-15M 7C911-40C 7C911-30C 5032JC-17 Call Factory
7C403-15C 7C403-25C 7C911-40M 7C911-30M 5032JC-20 7C344-20HC
7C403~-15M 7C403-25M 9122-25C 7C122~15C 5032JC-25 7C344-25HC
7C404-10C 7C404-15C 9122-25C 91L.22—-25C 5032J1-20 7C344—-20HI
7C404-10M 7C404~15M 9122-35C 9122-25C 5032IM 7C344-25HMB
7C404-15C 7C404—25C 9122-35C 911.22-35C 5032JM-25 7C344-25HMB
7C404-15M 7C404-25M 9122-45C 931422C 5032LC 7C344-25]C
7C408—-15C 7C408—-25C 911.22-25C 7C122-25C 5032LC-2 7C344-20JC
7C408—-15M 7C408-25M 911.22-35C 7C122-35C 5032LC-15 Call Factory
7C408-25C 7C408—-35C 91L.22-45C 93LA22AC 5032L.C-17 Call Factory
7C409-15C 7C409-25C 93422AC 7C122-35C 5032LC-20 7C344-20JC
7C409-15M 7C409-25M 93422AC 9122-35C 5032LC-25 7C344-25]JC
7C409~25C 7C409-35C 93422AM 7C122-35M 5032pC 7C344-25PC
7C420-40C 7C420-30C 93422C 93LA422AC 5032PC-2 7C344-20PC
7C420—-40M 7C420-30M 93422M 93422AM 5032PC-15 Call Factory
7C420-65C 7C420-40C 93422M 93L422AM 5032PC-17 Call Factory
7C420—-65M 7C420—-40M 93L422AC 7C122-35C 5032PC-20 7C344~20PC
7C421-40C 7C421-30C 93L422AC 91L22-45C 5032PC-25 7C344-25PC
7C421-40M 7C421-30M 931422AM 7C122-35M 5064)C 7C343-35HC
7C421-65C 7C421-40C 931422C 93L422AC 5064JC-1 7C343-25HC
7C421-65M 7C421-40M 93L422M 93L422AM 5064JC-2 7C343~30HC
7C424-40C 7C424-30C PALC16L8-25C PALC161L8L—25C 5064J1 7C343—-35HI
7C424-40M 7C424-30M PALC16L8-30M PALC16L8-20M 5064JM 7C343-35HMB
7C424~-65C 7C424-40C PALC161L8~35C PALC16L8-25C 5064LC 7C343-35JC
7C424—-65M 7C424—-40M PALC16L8-40M PALC16L8—-30M 5064LC~1 7C343-251C
7C425-40C 7C425-30C PALC16L8L-35C PALC16L8L~-25C 5064LC-2 7C343-30JC
7C425-40M 7C425-30M PALC16R4~-25C PALCI6R4L~25C 5128GC 7C342-35RC
7C425-65C 7C425-40C PALC16R4~30M PALC16R4-20M 5128GC-1 7C342-25RC
7C425-65M 7C425—-40M PALC16R4-35C PALC16R4-25C 5128GC-2 7C342—-30RC
7C428-40C 7C428~30C PALC16R4—40M PALC16R4-30M 5128GM 7C342—35RMB
7C428-40M 7C428—-30M PALC16R4L~-35C PALC16R4L-25C 5128JC 7C342-35HC
7C428-65C 7C428-40C PALC16R6-25C PALC16R6L—-25C 5128JC-1 7C342-25HC
7C428—-65M 7C428-40M PALC16R6—-30M PALC16R6-20M 5128JC-2 7C342-30HC
7C429-40C 7C429-30C PALC16R6~35C PALC16R6—-25C 5128J1-2 7C342-30HI
7C429-40M 7C429-30M PALC16R6—-40M PALC16R6-30M 5128IM 7C342-35HMB i~
7C429-65C 7C429-~-40C PALCI16R6L—35C PALC16R6L—-25C 5128LC 7C342-35]C
7C429—-65M 7C429—-40M PALC16R8-25C PALC16R8L~-25C 5128LC-1 7C342-25JC
7C510-55C 7C510-45C PALC16R8-30M PALC16R8-20M 5128LC-2 7C342~-30JC
7C510-65C 7C510-55C PALC16R8-35C PALC16R8—-25C 5128L1~-2 7C342—-30HI
7C510~65M 7C510-55M PALC16R8—-40M PALC16R8—-30M 5192GC 7C341-35RC
7C510-75C 7C510—-65C PALC16R8L-35C PALC16R8L—-25C 5192GC-1 7C341-25RC
7C510-75M 7C510—-65M PALC22V10-35C PALC22V10-25C 5192GC~-2 7C341—-30RC
7C516—45C 7C516—38C PALC22V10-40M PALC22V10-30M 51921C 7C341-35HC
7C516-55C 7C516—45C PALC22V10L-25C PALC22V10-25C 5192JC-1 7C341-25HC !
7C516—-55M 7C516—42M PALC22V10L~-35C PALC22V10L-25C 5192JC-2 7C341-30HC .
7C516-75C 7C516-55C PLDC20G10-35C PLDC20G10-25C 5192)1 7C341-35HI .
7C516-75M 7C516—~55M PLDC20G10—-40M PLDC20G10-30M 610A—-15C 610—15C |
7C517-45C 7C517-38C ;
7C517-55C 7C517-45C ALTERA CYPRESS AMD CYPRESS
7C517-55M 7C517-42M PREFIX:EPM PREFIX:CY PREFIX:Am PREFIX:CY
7C517-175C 7C517-55C PREFIX:EP PREFIX:PLD PREFIX:SN PREFIX:CY
7C517=75M 7C517=55M 5032DC 7C344—25WC SUFFIX:B SUFFIX:B

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Igc and 5 mA on Isg

+ =

* =

— = functionally equivalent
¥ = SOIC only
¥ = 32-pin LCC crosses to the 7C198M

meets all performance specs but may not meet Icc or Isg
meets all performance specs except 2V data retention—may not meet Icc or Isg

1-20
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Product Line Cross Reference

AMD
SUFFIX:D
SUFFIX:F
SUFFIX.L
SUFFIX:P
2130-100C
2130-120C
2130-55C
2130-55C
2130-70C
2130-70/BC
2140-55C
2140-55C
2140-70C
2140-70/BC
2147-35C
2147-45C
2147-45M
2148-35C
2148-35M
2148-45C
2148-45M
2149-35C
2149-45C
2149—45M
2L47-55C
1149-45C
YIC256—55C
Y7C256-70C
Y7C64-55C
Y7C64-70C
YTH256—35C
Y7H256-45C
YTH256—-45M
Y7H256—55C
YTH256—55M
Y7H256—70C
¥IC512~75C
¥IC512L—75C
17LS291M
1TPS191AC
17PS191AM
1TPS191C
1TPS191M
1TPS291AC
17PS291AM
17PS291C
17PS291M
17S03AC
17S03AM
17803C
17503M
1TSOTAC
17S07AM
17807C
T7S0TM
17S181AC
17S181AM
17S181C
178181M
1TS191AC
17S191AM
1IS191C

CYPRESS
SUFFIX:D
SUFFIX:F
SUFFIX:L
SUFFIX:P
7C130-55C
7C130-55C
7C130~45C
7C130-55C
7C130-55C
7C130-55MB
7C140-45C
7C140-55C
7C140-55C
7C140-55MB
2147-35C
2147-45C
2147-45M
2148-35C
2148-35M
2148—45C
2148—45M
2149-35C
2149-45C
2149-45M
7C147-45C
21149-45C
7C274-55C
7C274-55C
7C266-55C
7C266—55C
7C274-35C
7C274-45C
7C274~45M
7C274—55C
7C274—55M
7C274-55M
7C286-70C
7C286-70C
7C291-35M
7C292-50C
7C292—-50M+
7C292-50C
7C292—-50M+
7C293-50C
7C293—-50M+
7C293-50C -
7C293—50M+
27S03AC
27S03AM
27503C
27503M
27S07AC
27S07AM
27507C
27S07M,
7C282-30C
7C282-45M
7C282-45C
7C282-45M
7C292A-35C
7C292A—50M
7C292A-50C

AMD CYPRESS AMD CYPRESS
278191M 7C292A~50M 29517AC 7C517—-38C
27S191SAC 7C292A-25C 29517C 7C517-55C
275191SAM 7C292A-30M 29517M 7C517—~55M
27825AC 7C225-30C 29701C 27807C
27S25AM 7C225-35M 29701M 27S07M
27525SAM 7C225-30M 29C01-1C 7C901-23C+
27825C 7C225-40C 29C01BA 7C901-32M
27825M 7C225—40M 29C01BC 7C901-31C
27825SAC 7C225-25C 29C01C 7C901-31C
278281AC 7C281-30C 29C01CC 7C901-31C
27S281AM 7C281-45M 29C10-1C 7C910—40C
278281C 7C281-45C 29C101C 7C9101-40C
278281M 7C281-45M 29C101M 7C9101-35M
27S291AC 7C291A~35C 29C10ABA 7C910—51M
278291AM 7C291A~50M 29C10AC 7C910—-50C
278291C TC291A-50C 29C10AC 7C910—93C
278291M 7C291A—-50M 29L510C 7C510-75C
278291SAC 7C291A-25C 29L510M 7C510—-75M
27S291SAM 7C291A-30M 29L516C 7C516—75C
27S35AC 7C235-30C 29L516M 7C516~75M
27S35AM 7C235—-40M 29L517C 7C517-75C
27835C 7C235~40C 29L517M 7C517-75M
27S35M 7C235—-40M 3341C 3341C
27S45AC 7C245-35C 3341M 3341IM
27S45AM 7C245~45M 67C401~-10 7C401—-10
27545C 7C245-45C 67C401-15 7C401-15
27845M 7C245—45M 67C401-25 7C401~25
27S458AC 7C245-25C 67C402~10 7C402—-10
27S458AM TC245A-25M— 67C402-15 7CA402—-15
27549A 7C263/4—40C 67C402-25 7C402-25
27S49AM 7C263/4—55M 67C4023-10 7C404~10
27849C 7C263/4—-55C 67C4023-15 7C404—15
27849M 7C263/4—-55M 67C403-10 7C403—10
27S49SAC 7C263/4~-25C 67C403-15 7C403-15
27S49SAM 7C263/4—25M 67C403~-25 7C403-25
2841AC 3341C 7201-25 7C420—-25
2841AM 3341M 7201-35 7C420-30
2841C 3341C 7201-50 7C420—-40
2841M 3341M 720165 7C420—65
2901BC 2901CC 720180 7C420—-65
2901BM 2901CM 7201-25R 7C421-25
2901CC 2901CC 7201-35R 7C421-30
2901CM 2901CM 7201-50R 7C421-40
2909AC 2909AC 7201-65R 7C421-65
2909AM 2909AM 7201-80R 7C421-65
2909C 2909AC 7202A-15 TC425A~15
2909M 2909M 7202A-25 TCA24—-25
2910-1C 2910C 7202A-35 7C424-30
2910-1M 2910M T202A—-50 7C424—-40
2910AC 2910AC 7202A-65 7C424-65
2910AM 2910AM 7202A-80 7C424—-65
2910C 2910C 7202A-25R 7C425-25
2910M 2910M 7202A-35R 7C425-30
2011AC 2911AC 7202A~50R 7C425—-40
2911AM 2911AM 7202A—-65R 7C425—65
2911C 2911AC 7202A—80R 7C425—-65
2911M 2911M 7203A-15 TCA29A~15
29510C 7C510-75C 7203A~25 7C428-25
29510M 7C510-75M 7203A-35 7C428-30
29516AM 7C516—55M 7203A-50 7C428—-40
29516C 7C516—-55C 7203A-65 7C428—-65
29516M 7C516—55M 7203A-80 7C428—65

INFO H



Product Line Cross Reference

%
— g ;
%ﬁ CYPRESS
& SEMICONDUCTOR
AMD

CYPRESS
7203A-25R 7C429-25
7203A~35R 7C429-30
7203A—-50R 7C429-40
7203A—-65R 7C429-65
7203A—-80R 7C429-65
7204A~15 TC433A~15
T204A-25 7C432-25
7204A-35 7C432-30
7204A—-50 7C432-40
T7204A—65 7C432-65
7204A-80 7C432~65
7205A-15 7C460—15
7205A-25 7C460-25
748189C 745189C
9122-25C 9122-25C
9122-35C 9122-35C
9122-35M 7C122-35M
9128~-100C 6116A-55C
9128-120M 6116A—55M
9128-150C 6116A—55C
9128—-150M 6116A~55M
9128-200C 6116A—55C
9128—-200M 6116A—55M
9128-70C 6116A—55C
9128—-90M 6116A—55M
9150-20C 7C150-15C
9150-25C 7C150-25C
9150~-25M 7C150-25M
9150-35C 7C150-35C
9150—-35M 7C150—-35M
9150-45C 7C150-35C
9150-45M 7C150-35M
911L.22-35C 91L22-35C
911.22-35M 7C122—-35M
91L50~-25C 7C150-25C
91L50-35C 7C150-35C
93422AC 93422AC
93422AM 93422AM
93422C 93422C
93422M 93422M
93LA22AC 931L422AC
93L422AM 931L422AM
93L422C 931422C
93LA22M 93L422M
PAL16L8A-4C PALC16L8L—-35C
PAL16L8A—-4M PALC16L8—-40M
PAL16L8AC PALC16L8-25C
PAL161L.8ALC PALC16L8~25C
PAL16LSALM PALC16L8—-30M
PAL16L8AM PALC16L8~-30M
PAL161L.8BM PALC161.8-20M
PAL16L8C PALC161.8-35C
PAL16LSLC PALC16L8-35C
PAL16L8LM PALC16L8-40M
PAL16L8M PALC16L8—-40M
PAL16L8QC. PALCI16L8L~35C
PAL16L8QM PALC16L8-40M
PAL16R4A—-4C PALC16R4L-35C
PAL16R4A~-4M PALC16R4-40M
PAL16R4ALC PALC16R4-25C
PAL16R4ALM PALC16R4~-30M
PAL16R4AM PALC16R4~30M

AMD
PAL16R4BM
PAL16R4C
PAL16R4LC
PAL16R4LM
PAL16R4M
PAL16R4QC
PAL16R4QM
PAL16R6A~4C
PAL16R6A—-4M
PAL16R6AC
PAL16R6ALC
PAL16R6ALM
PAL16R6AM
PAL16R6BM
PAL16R6C
PAL16R6LC
PAL16R6LM
PAL16R6M
PAL16R6QC
PAL16R6QM
PAL16R8A-4C
PAL16R8A-4M
PAL16R8AC
PAL16RSALC
PAL16RSALM
PAL16R8AM
PAL16R8BM
PAL16R8C
PAL16RSLC
PAL16R8LM
PAL16RSM
PAL16R8QC
PAL16R8QM
PAL22V10-7IC
PAL22V10-7PC
PAL22V10-10DC
PAL22V10~10JC
PAL22V10-10PC
PAL22V10—-12/B3A

PAL22V10-12/BLA

PAL22V10-15DC
PAL22V10-15JC
PAL22V10-15PC
PAL22V10-20/B3A

PAL22V10-20/BLA

PAL22V10/B3A
PAL22V10/BLA
PAL22V10A/B3A
PAL22V10A/BLA
PAL22V10ADC
PAL22V10AJC
PAL22V10APC
PAL22V10DC
PAL22V10JC
PAL22V10PC
PALCE16V8H~-15C
PALCE16V8H-15C
PALCE16V8H—20/B
PALCE16V8H-20/B

CYPRESS
PALC16R4-20M
PALC16R4-35C
PALC16R4~-35C
PALC16R4-40M
PALC16R4-40M
PALCI16R4L~-35C
PALC16R4~40M
PALC16R6L~-35C
PALC16R6—-40M
PALC16R6-25C
PALC16R6~25C
PALC16R6-30M
PALC16R6~-30M
PALC16R6—20M
PALC16R6-35C
PALC16R6~-35C
PALC16R6—-40M
PALC16R6—40M
PALC16R6L-35C
PALC16R6—40M
PALC16R8L-35
PALC16R8-40M
PALCI6R8-25C
PALC16R8-25C
PALC16R8-30M
PALC16R8-30M
PALC16R8-20M
PALC16R8-35C
PALC16R8-35C
PALC16R8—-40M
PALC16R8-40M
PALC16R8L~35
PALCI6R8-40M
PALC22V10D-7JC
PALC22V10D~-7PC
PALC22V10D-10DC
PALC22V10D-10JC
PALC22V10D-10PC
PALC22V10B
—-10LMB
PALC22V10B
—10DMB
PALC22V10B-15DC
PALC22V10B-15JC
PALC22V10B-15PC
PALC22V10B
—-20LMB
PALC22V10B
—20DMB
PALC22V10-35LMB
PALC22V10-35DMB
PALC22V10-25LMB
PALC22V10-25DMB
PALC22V10-25DC
PALC22V10-25JC
PALC22V10-25PC
PALC22V10-35DC
PALC22V10-35JC
PALC22V10-35PC
PLDC18G8~12C
PLDC18G8-15C
PLDC18G8-15MB
PLDC18G8—-20MB

AMD
PALCE16V8H—25/B
PALCE16V8H-25C
PALCE22V10H-10JC
PALCE22V10H-10PC
PALCE22V10H
-15/B3A
PALCE22V10H
-15/BLA
PALCE22V10H-15JC
PALCE22V10H-15PC

CYPRESS
PLDC18G8—20MB
PLDC18G8-20C
PALC22V10D-10JC
PALC22V10D-10PC
PALC22V10D
-15LMB
PALC22V10D
-15DMB
PALC22V10D-15JC '
PALC22V10D-15PC

PALCE22V10H PALC22V10D
-20/B3A -20LMB
PALCE22V10H PALC22V10D
-20/BLA -20DMB
PALCE22V10H PALC22V10D
-25/B3A -25LMB
PALCE22V10H PALC22V10D
-25/BLA -25DMB
PALCE22V10H-25JC  PALC22V10D-25JC
PALCE22V10H-25PC  PALC22V10D-25PC
PALCE22V10H PALC22V10D
-30/B3A -25LMB
PALCE22V10H PALC22V10D
-30/BLA -25DMB
ANALOGDEV CYPRESS
PREFIX:ADSP PREFIX:CY
SUFFIX:883B SUFFIX:B
SUFFIX:D SUFFIX:D
SUFFIX:E SUFFIX:L
SUFFIX:F SUFFIX:F
SUFFIX:G SUFFIX:G
1010A. 7C510-65C+
1010J 7C510-75C+
1010K 7C510-75C+
10108 7C510~75M+
1010T 7C510-75M+
7C901-27M 7C910-32M
7C901-32M 2901CM
AT&T CYPRESS
7C116-20 6116A—-20C
7C116-25 6116A-25C
7C166—-10 7B166—-10C
7C166—-12 7B166—12C
7C166—-15 7C166—-15C
7C166—-20 7C166-20C
7C166—-25 7C166—25C
7C185-10 7B185-10C
7C185-12 7C185-12C
7C185-15 7C185-15C
7C185-20 7C185-20C
7C185-25 7C185-25C
7C194-15 7C194-12C
7C194-15 7C194-15C
7C194-20 7C194-20C
7C194-25 7C194-25C
7C199-12 7C199-12C
7C199-15 7C199-15C
7C199-20 7C199-20C
7C199-25 7C199-25C

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and S mA on Isp

+ =
* =

— = functionally equivalent

¥ = SOIC only

£ = 32-pin LCC crosses to the 7C198M

meets all performance specs but may not meet Icc or Isg
meets all performance specs except 2V data retention—may not meet Icc or Isg
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Product Line Cross Reference

& CYPRESS
== SEMICONDUCTCR

ATMEL CYPRESS EDI CYPRESS FUJTISU CYPRESS
PREFIX:AT PREFIX:CY 8M3264CXXC6B M1830HD—XXMB 7132H-SK 7C281-45C
27HC256R—55C 7C274-55C 8M3264CXXC6C MI1830HD - XXC 7132L~70 7C281/2—45C
27THC256R—70C 7C274-55C 8M8128C~100 1421HD—85C 7132Y 7C282—-30C
27HC256R ~70M 7C274—-55M 8M8128C—100CB 1420HD ~55MB 7132Y~-SK 7C281-30C
27HC642—-35C 7C261~35C 8M8128C—60CB 1420HD-55MB 7138Y-35 7C29112A-35C
2THC642—-45C 7C261-45C 8M8128C—60CC 1420HD-55C 7138H-45 7C2912A-35C
2THC642~45M 7C261-45M 8M8128C—70 1421HD~70C 7138E-55 7C2912A-50C
27THC642—-55C 7C261-55C 8M8512CXXC6B 1466HD - XXMB 7138E—W 7C2912A-50M
Ezgggg— ggl(\:a JeoL- oM 8MB8S12CXXC6C 1466HD~XXC T144E 7C264-55C
2V10 PALC22VSl(l:) SMES12CXXMEC  1464PD-XXC Tan 353233?3‘
2V10-15 PALC22V10B SMBS12LPXXC6B  1466LHD-XXMB 71A38-25 7C2912A-25C
- 8M8512PXXC6B 1466LHD~XXMB '
71A38-35 7C291/2A~35C
CATALYST CYPRESS H8I6H16C~-25CC~  1611HV-25C 71C44-35 7C264—35C
CAT27THC256L/LI-55  CY7C274-55C/1 HBI6HI6C-35CC~  1611HV-35C 71C44—45 7C264—45C
CAT27HC256L/LI-10  CY7C274—55C/ HBI6HI6C-45CC—  1611HV-45C 71C46-45 7C254—45C
HBI6H16C—55CC—  1611HV—45C T226RA/S-25 225250
DALLAS CYPRESS T232RA~25 7C235-25C
>REFIX:DS PREFIX:CY FUIITSU CYPRESS 7238RA—20 7C245A—18C
2009 7C421-25C PREFIX:MB PREFIX:CY 7238RA—-20—-W 7C245A—18M
2010 7C425-2C PREFIX:MBM PREFIX:CY 7238RA-25 7C245A-25C
1011 7C429-25C SUFFIX:F SUFFIX:F 7238RA-25-W 7C245A-25M
SUFFIXZM SUFFIXIP 8128—10 7C128A-55C
YENSEPAK CYPRESS SUFFIX:Z SUFFIX:D 8128—15 7C128A-55C
YREFIX:DPS PREFIX:CYM 100422A~5C 100E422-5C 8167—70W 7C167A—45M
6X17-25C 1611HV-25C 100422A-7C 100E422L~7C 8167A—55 7C167A—45C
6X17-25C 1611HV—-25C 100422AC 100E422L.—7C 8167A—70 7C167A—-45C
6X17-35C 1611HV-35C 100470A~7 100E470—-7C 816855 7C168A—45C
6X17-35C 1611HV-35C 100470A~-10 100E470-7C 8171-55 7C187—45C
6X17-45C 1611HV—-45C 100470A~15 100E470—~7C 8171-70 7C187-45C
6X17-45C 1611HV—45C 100474A-3C 100E474-3.5C 81C67-35 7C167A-35C
6X17-55C 1611HV~55C 100474A~5C 100E474~-5C 81C67—45 7C167A—45C
432-45C 1830HD—-45C 100474A—7C 100E474L~T7C 81C67—55W 7C167TA—45M
432-55C 1830HD-55C 100474AC 100E474L~7C 81C68—45 7C168A—45C
1432-55C 1830HD—-55C 100484A~10 100E484L~7C 81C68—55W 7C168A—45M+
iM624-100C 1623HD-85C 100484A -8 100E484L~7C 81C71-45 7C187-45C
IM624—85C 1623HD—100C 100484~15 100E484L—7C 81C71-55 7C187-45C
101A484-5 101E484—5C 81074—25 TC164—250
iDI CYPRESS 10422A~5C 10E422-5C 81C74~35 7C164—35C+
'REFIX:ED PREFIX:CYM 10422A—7C 10E422L~7C 81C74—45 7C164—45C
116H16C~25 1611HV -25C 10422AC 10B422L.—7C 81C75-25 7C166-25C
16H16C—35 1611HV-35C 10470A~7 10B470-7C 81C75-35 7C166—35C
16H16C—45 1611HV—45C 10470A~10C 10E470~7C 81C78—45 7C186—-45C
464C—45 7C194-45 10470A-15C 10E470-7C 81C78-55 7C186-55C
F32256CXXMZC  MIS41PZ—XXC 10470A-20C 10E470-7C 81C81A-35 7C197-35
F3264CXXMZC MI831PZ~XXC 10474A-3C 10E474~-4C 81C81A—45 7C197-45
F8512CXXBC 1465PC—XXC 10474A-5C 10E474-5C 81C84A—35 7C194—35
FSS12LPXXB6C ~ 146SLPD—XXC 10474A~7C 10E474L—7C 81C84A~45 TC194-45
F8512PXXB6C 1465LPD—XXC 10474AC 10E474L~7C 81C86—70 7C192-45C+
M16256C—25C9C  1641HD—25C 1048415 10E484L~7C 8287-35 7C199-35
M16256C—30C9C  1641HD—30C 10484A-8 10E484L—7C 8299 7C188
M16256C—35C9C  1641HD—35C 10484A~-10 10E484L—7C 8287—45 7C199—45
M16256C—45C9C  1641HD—45C 10484A-5 10E484~5C 8464L.—100 7C185-55C+
M16256C—55C9C  1641HD-55C 2147H-35 2147-35C 8464L~70 7C185-45C+
M16256C~70C9C  1641HD—55C 2147H~45 2147-45C
M16256C—30C9MB  1641HD—-30MB 2147TH~-55 2147-55C HARRIS CYPRESS
M16256C—35C9MB ~ 1641HD~35MB 2148-35L 21LA8-55C PREFIX:HM PREFIX:CY
M16256C—45C9MB ~ 1641HD—45MB 2149-45 2149-45C PREFIX:HPL PREFIX:CY
M16256C—S5COMB  1641HD~55MB 2149-55L 21L49~55C SUFFIX:8 SUFFIX:B
M16256C—70COMB  1641HD~55MB 7132E 7C282-45C PREFIX:1 SUFFIX:D
M32256CXXC6B  MI1840HD~XXMB ;gig‘égf ;gg;‘jggl PREFIX:9 SUFFIX:F
[M32256CXXC6B  MI840HD-XXC 71301 2682430 PREFIX:4 SUFFIX:L

INFO H



;’ CYPRES : Product Line Cross Reference n
SEMICONDUCTOR

HARRIS CYPRESS HITACHI CYPRESS HITACHI CYPRESS
PREFIX:3 SUFFIX:P 6147H-45 7C147-45C+ 6709A~25 7C195-25C
16LC8-5 PALC1618L-35C 6147TH~55 7C147-45C+ 6716—25 7C128A-25C
16LC8~8 : PALC16L8-40M 6147HL-35 7C147-35C* 671630 7C128A~-25C
16L.C8-9 PALC16L8~-40M 6147THL—45 7C147-45C* 6787-30 7C187-25C
16RC4-5 PALC16R4L-35C 6147HL-55 7C147-55C* 6788—25 7C164—-25C
16RC4-8 PALC16R4—-40M 6148 7C148-45C 6788—30 7C164—-25C
16RC4~9 PALC16R4—-40M 6148H-35 21148-35C 6788HA-12 7B164—-12C
16RC6-5 PALC16R6L~35C 6148H—-45 7C148—-45C+ 6789HA-12 7B166—12C
16RC6-8 PALC16R6—40M 6148H-55 7C14845C+
16RC6—9 PALC16R6—-40M 6148HL-35 21148-35C* ICT CYPRESS !
16RC8-5 PALC16R8L~35C 6148HL-45 7C148—-45C* 27CX256-35C CY7C274-35C ¢
16RC8—-8 PALC16R8-40M 6148HL 55 © 7C148-45C* 27CX256~45C CY7C274-45C
16RC8-9 PALC16R8-40M 6148L 7C148—-45C* 27CX256~55C CY7C274-55C
6-76161-2 7C291-50M 6167—6 7C167TA-45C+ .
6-76161-5 7C291-50C 6167-8 7C167A—-45C+ IDT CYPRESS
6—76161A-2 7C291-50M 6167TH~55 7C167A-45C PREFIX:IDT PREFIX:CY
6—-76161A-5 7C291-50C 6167TH-70 7C167A—-45C PREFIX:IDT PREFIX:CYM
6-76161B—5 7C291-35C 6167HL—55 7C167A—-45C* SUFFIX:B SUFFIX:B
6—7681-5 7C281-45C 6167THL-70 TC167TA-45C* SUFFIX:D SUFFIX:D
6—7681A—-5 7C281—-45C 6167L-6 7C167A—-45C* SUFFIX:F SUFFIX:F
761612 7C292—-50M 6167L—8 T7C167A~-45C* SUFFIX:L SUFFIX:L
76161A—-2 7C292-50M 6168H—45 7C168A—-45C+ SUFFIX:P SUFFIX:P
76161A-5 7C292-50C 6168H~55 ’ 7C168A—-45C+ 10048487 100E484L—-7C
76161B—5 7C292-35C 6168H—70 7C168A—-45C+ 10148487 ' 100E484L-7C
76641—2 7C264—55M 6168HL—45 7C168A—-45C* 1048457 10E484L—7C
76641-5 7C264—-55C 6168HL—55 TC168A—-45C* 39C01CB 7C901-32M+
76641A-5 7C264—-45C 6168HL—70 7C168A—-45C* 39C01CC 2901CC+ )
76812 7C282—45M 6207P-35 7C197-35 39C01CM 2901CM+
76815 7C282-45C 6207P—45 7C197-45 39C01DB 7C901-27M+
7681A-5 7C282—45C 6208P—-35 7C194-35 39C01DC 7C901-23C+
6208P—45 7C194—-45 39C09A 7C909-40C+
HITACHI CYPRESS 62256 7C198* 39C09AB 7C909-40M+
PREFIX:HM PREFIX:CY 6264—10 7C186—-55C+ 39C10B 7C910-50C—
PREFIX:HN PREFIX:CY 6264—12 7C186—55C+ 39C10BB 7C910-51M
SUFFIX:CG SUFFIX:L 6264—15 7C186-55C+ 39C11A 7C911-40C+
SUFFIX:G SUFFIX:D 6267-35 7C167A-35C+ 39C11AB 7C911-40M+
SUFFIX:P SUFFIX:P 6267—-45 7C167A-45C 6116SA120B 7C128A—-55MB
100422C 100E422L~7C 6268—25 7C168A-25C 6116SA25 7C128A-25C
100474-10C 100E474L-7C 626835 7C168A-35C 6116SA35 7C128A~-35C
100474-8C 100E474L-7C 62832H 7C199+ 6116SA35 6116A—-35C
100474C 100E474L—-7C 62832 7C199 6116SA35B 7C128A~35MB
10422C 10E422L-7C 628745 7C187-45C 6116SA35B 6116A—35MB
10474~-10C 100E474L—-7C 628755 7C187-45C 6116SA45 7C128A—-45C
10474—-8C 10E474L~17C 6287-70 7C187-45C 6116SA45 6116A—-45C -
10474C 10E474L~7C 6288-35 7C164-35C 6116SA45B : 7C128A—-45MB
25089 7C282—-45C 628845 7C164—-45C 6116SA45B 6116A—45MB
250898 7C282-45C 628855 7C164—-45C 6116SA55B 7C128A-55MB
251698 7C292-50C 62932 7C188 6116SA55B 6116A—55MB
27C256GHG-70C 7€274-55C 6707-20 7C197-20C 6116SA70B 7C128A—-55MB
27C256GHG—85C 7C274-55C 6707-25 7C197-25C 61298SA25 7C196-25C
4847 2147-55C , 6707A-15 7C197-15C 61298SA25B 7C196~-25MB
4847-2 2147-45C 6707A-20 7C197-20C 61298SA35 7C196-35C
4847-3 2147-55C 6707A—-25 7C197-25C 61298SA35B 7C196—-35MB
6116ALS—12 6116A—-55C* : 670820 7C194-20C 61298SA45 7C196-45C
6116ALS—15 6116A—55C* 6708—25 7C194~25C 61298SA45B 7C196—45MB
6116ALS—20 6116A—-55C* 6708A—-15 . 7C194-15C 61298SAS55 7C196—45
6116AS—12 6116A~55C+ 6708A-20 7C194-20C 61298SA55B 7C196-45MB
6116AS~15 6116A—55C+ 6708A—25 7C194-25C 61298SA70B 7C196—-45MB
6116AS—20 6116A—55C+ 670920 7C195-20C 6167SA100B 7C167A-45MB
6147 7C147-45C* 6709-25 7C195-25C 6167SA25 TC167A-25C
6147-3 7C147-45C* 6709A—15 7C195-15C 6167SA35 7C167A-35C
6147H-35 7C147—-35C+ 6709A-20 7C195-20C 6167SA35B 7C167A-35MB

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Isg
+ meets all performance specs but may not meet Icc or Isg
* meets all performance specs except 2V data retention—may not meet Icc or Isp

- functionally equivalent
T SOIC only
% 32-pin LCC crosses to the 7C198M
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Product Line Cross Reference

DT
5167SA45B
5167SAS5B
5167SA70B
5167SA85B
51685A100B
51688A15
1168SA20
1168SA25
i168SA25B
1168SA35
1168SA35B
1168SA45B
168SA55B
168SA70B
168SA90B
197SA25
197SA35
197SA35B
197SA45B
197SAS5
197SA55B
198SA15
198SA19
198SA20
198SA20B
198SA25
198SA25B
198SA30
198SA30B
198SA45
198SA45B
198SA55B
198SA70B
198SA85B
1B298S12
1B298S15
1B298S20
1B298S15B
1B298S20B
05835
05835
05845B
1256SA100B
12565A15
1256SA20
1256SA20B
1256SA25
1256SA30
1256SA30B
1256SA35
1256SA35B
12565A45
1256SA45B
12565A55
1256SA55B
1256SA70
1256SA70B
1256SA85B
1257SA25
1257SA25B
1257SA35
1257SA35B

CYPRESS
7C167A~45MB
7C167A—-45MB
7C167A—45MB
7C167A—-45MB
7C168A—45MB
7C168A—15C
7C168A-20C
7C168A-25C
7C168A—-25MB
7C168A—35C
7C168A-35MB
7C168A~45MB
7C168A—45MB
7C168A—-45MB
7C168A~45MB
7C170A-25C
7C170A-35C
7C170A-35MB
7C170A—-45MB
7C170A—-45C
7C170A-45MB
7C166—15C
7C166—15C
7C166—20C
7C166—A20MB
7C166—25C
7C166—A25MB
7C166—25C
7C166—A25MB
7C166—45C
7C166—A45MB
7C166—A45MB
7C166—A45MB
7C166—A45MB
7C195-12C
7C195-15C
7C195-20C
7C195-15MB
7C195-20MB
7B144-25C
7B144-35C
7B144—35MB
7C198-55MB
7C199-15C
7C199—-20C
7C199-20MB
7C198-25C
7C198-25C
7C198—25MB
7C198-35C
7C198-35MB
7C198—-45C
7C198-45MB
7C198~-55C
7C198—-55MB
7C198-55C
7C198—-55MB
7C198-55MB
7C197-25C
7C197-25MB
7C197-35C
7C197-35MB

IDT
71257SA45
71257SA45B
T1257SAS5
71257SA55B
71257SA70B
71258SA25
71258SA25B
71258SA35
71258SA35B
71258SA45
712585A45B
71258SA55
71258SA55B
71258SA70B
71259
71281SA25
71281SA25B
71281SA35
71281SA35B
71281SA45
71281SA45B
T1281SA55
71281SA55B
71281SA70B
7T1282SA
T1282SA
T12828A
T1282SA
71282SA
712828A
7T1282SA
71282SA
71282SA
7130LA25
7130LA25Y
7130LA30
7130LA30J
7130LA35
7130LA35B
7130LA35]
7130LA35LB
7130LA45
7130LA45B
7130LA45)
7130LA45LB
T130LAS5
7130LASSB
7T130LA5S]
7130LAS5L52B
T130LA70
7130LA70B
7130LA70Y
7130LA70LB
7130LA90LB
7130SA100
7130SA100B
7130SA100LB
7130SA25
7130SA30
7130SA25)
7130SA30]
7130SA35

CYPRESS
7C197-45C
7C197-45MB
7C197-45C
7C197-45MB
7C197-45MB
7C194-25C
7C194—-25MB
7C194-35C
7C194-35MB
7C194-45C
7C194—45MB
7C194—45C
7C194—-45MB
7C194—45MB
7C188
7C191-25C
7C191-25MB
7C191-35C
7C191-35MB
7C191-45C
7C191-45MB
7C191-45C
7C191-45MB
7C191-45MB
7C192-25C
7C192—-25MB
7C192~-35C
7C192—-35MB
7C192—-45C
7C192-45MB
7C192—-45C
7C192—-45MB
7C192—-45MB
7C130-25C
7C131-25JC
7C130-30C
7C131-30]JC
7C130-35C
7C130—-35MB
7C131-35]JC
7C130—-35LMB
7C130-45C
7C131-45MB
7C131-45JC
7C130-45LMB
7C130-55C
7C131-55MB
7C131-551C
7C130—-55L.MB
7C130-55C
7C131-55MB
7C131-55]C
7C130-55LMB
7C131-55LMB
7C130-55C
7C130~-55MB
7C131-55LMB
7C130-25C
7C130-25C
7C131-251C
7C131-30JC
7C130-35C

IDT
7130SA35B
7130SA35J
7130SA35LB
7130SA45
7130SA45B
71308A45]
7130SA45LB
7130SAS5
7130SAS5B
7130SA55)
7130SAS5LB
7130SA70
7130SA70B
7130SA70J
7130SA70LB
7130SA90
7130SA90B
7130SA90
7130SA%0LB
71321LA25
71321LA30
71321LA35
71321LA35B
71321LA45
71321LA45B
71321LA55
71321LA55B
71321LA70
71321LA70B
71321LA90
71321LA90B
71321SA25
71321SA30
71321SA35
71321SA35B
713215A45
71321SA45B
71321SA55
71321SA55B
71321SA70
71321SA70B
71321SA90
71321SA90B
71321L.A25
7132LA30
7132LA35
7132LA35B
7132LA45
7132LA45B
7132LAS5
7132L.AS55B
7132LA70
7132LA70B
7132LA%0
7132LA%0B
7132LA100
7132LA100B
7132LA120B
71325A100
71328A100B
7132SA120B
7132SA25

CYPRESS
7C130-35MB
7C131-351C
7C131-35LMB
7C130~-45C
7C130-45MB
7C131-45]JC
7C131-45LMB
7C130-55C
7C130-55M
7C131-55]C
7C131-55LMB
7C130-55C
7C130-55MB
7C131-55JC
7C131-55LMB
7C130-55C
7C130-55MB
7C131-551C
7C131-55LMB
7C136-25C
7C136-30C
7C136-35C
7C136-35MB
7C136-45C

- 7C136-45MB

7C136-55C
7C136-55MB
7C136-55C
7C136-55MB
7C136-55C
7C136-55MB
7C136-25C
7C136-30C
7C136-35C
7C136-35MB
7C136-45C
7C136-45MB
7C136-55C
7C136-55MB
7C136-55C
7C136-55MB
7C136-55C
7C136-55MB
7C132-25C
7C132-30C
7C132-35C
7C132-35MB
7C132:45C
7C132-45MB
7C132-55C*
7C132-55MB
7C132-55C*
7C132-55M*
7C132-55C*
7C132-55M*
7C132-55C*
7C132-55M*
7C132~-55M*
7C132-55C+
7C132-55M+
7C132-55M+
7C132-25C

INFO H



=
%%Yﬁ% i Product Line Cross Reference
DUCTO!

T CYPRESS IDT CYPRESS IDT CYPRESS
71328A30 7C132-30C 7140SA55B 7C140-55MB 7164SA30B 7C185A-25MB
7132SA35 7C132-35C 71408A55) 7C141-55IC T164SA30P 7C186—25C
7132SA35B 7C132-35MB 7140SA55LB 7C141-55LMB 7164SA30PB 7C186A—25MB
7132S8A45 7C132-45C 7140SA70 7C140-55C 7164SA35 7C185-35C
7132SA45B 7C132-45MB 7140SA70B 7C140-55MB 7164SA35B 7C185A-35MB
7132SA55B 7C132-55MB 7140SA705 7C141-55]C 7164SA35P 7C186—-35C
T132SA55 7C132-55C+ 7140SA70LB 7C141-55LMB- - 7164SA35PB 7C186A~35MB
7132SA70 7C132-55C+ T140SA90 7C140-55C 7164SA45 7C185-45C
7132SA70B 7C132-55M+ 7140SA90B 7C140—-55MB 7164SA45B 7C185A—-45MB
7132SA90 7C132-55C+ T140SA90) 7C141-551C 7164SA45P 7C186—45C
7132SA90B 7C132—-55M+ 7140SA90LB 7C141-55LMB 7164SA45PB 7C186A—45MB
71342835 7C1342-25C 71421LA25 7C146—-25C 7164SAS55B 7C185A—-55MB
71342835 7C1342-35C 71421LA30 7C146~-30C 7164SA55BP 7C185A—-55MB
713425458 7C1342—-35MB T1421LA35 7C146-35C 7164SA70B 7C186A—55MB
7134835 7B134-25C 71421LA35B 7C146~35MB 7164SA70BP 7C186A~55MB
7134835 7B134-35C T14211L.A45 7C146—-45C 7164SA85B 7C185A—-55MB
7134835)52 7B135-25JC 71421LA45B 7C146—45MB 7164SA85BP 7C185A—-55MB
7134835152 7B135-35JC T1421LASS 7C146—55C 71681SA100B 7C171A—-45MB
7134835152 7B135-25LC 71421L.AS5B 7C146~55MB 71681SA25 7C171A-25C
7134835152 7B135-35LC 71421LA70 7C146-55C 71681SA25B 7C171A-25MB
7134545B 7B134—-35MB 71421LA70B 7C146—55MB 716818A35 7C171A-35C
7134S45L52B 7B135-35LMB 71421LA%0 7C146—55C 71681SA35B 7C171A-35MB
7140LA25 7C140-25C 71421L.A90B 7C146—55MB 71681SA45 7C171A-45C
7140LA25J 7C141-25]JC 71421SA25 7C146—-25C 71681SA45B 7C171A-45MB
7140LA30 7C140-30C 71421SA30 7C146—-30C 71681SAS5B 7C171A—-45MB
7140LA30J] 7C141-30JC 71421SA35 7C146~35C 71681SA70B 7C171A~45MB
7140LA30L52 7C141-30LC 71421SA35B 7C146—-35MB 71681SA85B 7C171A-45MB
7140LA35 7C140-35C 71421SA45 7C146-45C 71682SA100B 7C172A-45MB
7140LA35B 7C140~35MB 71421SA45B 7C146~45MB 716828A25 7C172A~-25C
7140LA35J 7C141-35]1C - 71421SA55 7C146-55C 71682SA25B 7C172A-25MB
7140LA35LB 7C141-35LMB 71421SA55B 7C146—55MB 71682SA35 7C172A-35C
7140LA45 7C140—-45C 71421SA70 7C146—55C 71682SA35B 7C172A-35MB
7140LA45B 7C140—-45MB 71421SA70B 7C146-55MB 716825A45 7C172A—-45C
7140LA45] 7C141-45)C 71421SA%0 7C146-55C 716825A45B 7C172A—-45MB
7140LA45LB 7C141-45LMB 71421SA%0B 7C146—55MB 71682SA55B 7C172A—-45MB
7140LAS5 7C140-55C 7142LA25 7C142-25C 71682SA70B 7C172A—-45MB
7140LAS5B 7C140-55MB 7142LA30 7C142-30C 71682SA85B 7C172A-45MB
7140LAS55J52 7C141-55JC 7142LA35 7C142-35C T187SA15 7C187-15C
7140LASSLB 7C141-55LMB 7142LA35B 7C142-35MB 7187SA20 7C187-20C
7140LA70 7C140-55C 71421L.A45 7C142—-45C 7187SA25 7C187-25C
7140LA70B 7C140~55MB 7142LA45B 7C142—-45MB 7187SA25B 7C187A~25MB
7140LAT0J 7C141-55JC 7142LA55 7C142-55C 7187SA30 7C187-25C
7140LAT0LB 7C141-55LMB 7142LA55B 7C142—55MB 7187SA30B 7C187A-25MB
7140LA90J 7C141-55JC 7142LA70 7C142-55C T187SA35 7C187-35C
7140LA90LB 7C141-55LMB 7142L.A70B 7C142—-55MB 7187SA35B 7C187A-35MB
7140SA100 7C140-55C T1428A25 7C142-25C 7187SA45 7C187—-45C
7140SA100B 7C140-55MB 7142SA30 7C142-30C 7187SA45B 7C187A—45MB
7140SA100L 7C141-55C 7142SA35 7C142-35C 7187SAS5B 7C187A-45MB
7140SA100LB 7C141-55MB 7142SA35B 7C142—-35MB 7187SA70B 7C187A—-45MB
7140SA25 7C140-25C 7142SA45 7C142—-45C 7187SA85B 7C187A—-45MB
71408A253 7C141-25JC 7142SA45B 7C142~45MB 7188SA15 7C164-15C
7140SA30 7C140-30C 7142SA55 7C142-55C 7188SA20 7C164—-20C
7140SA30] 7C141-30JC 7142SA55B 7C142-55MB 7188SA20B 7C164A—-20MB
7140SA35 7C140-35C 7142SA70 7C142-55C 7188SA25 7C164—25C
7140SA35B 7C140-35MB 7142SA70B 7C142-55MB 7188SA25B 7C164A-25MB
7140SA35) 7C141-35JC 7164SA20 7C185-20C 7188SA30 7C164-25C
7140SA35LB 7C141-35LMB 7164SA20P 7C186—20C 7188SA35 7C164—-35C
7140SA45 7C140—-45C 7164SA25 7C185-25C 7188SA35B 7C164A~35MB
7140SA45B 7C140-45MB 7164SA25B 7C185A—-25MB 7188SA45 7C164—-45C
7140SA45) 7C141-45JC 7164SA25P 7C186—-25C 7188SA45B 7C164A—-45MB
7140SA45LB 7C141-45LMB 7164SA25PB 7C186A—-25MB 7188SA55B 7C164A—45MB
T7140SA55 7C140-55C 7164SA30 7C185—-25C 7188SA70B 7C164A-45MB

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Isp
+ meets all performance specs but may not meet Icc or Isg
* meets all performance specs except 2V data retention—may not meet Icc or Isg

functionally equivalent

SOIC only

32-pin LCC crosses to the 7C198M

+
¥
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Product Line Cross Reference

DT
7188SA85B
71981835
71981835B
71981845
71981S45B
71981855
71981S55B
71981870
71981S70B
'1981S85B
11982835
'1982835B
11982845
'1982845B
'1982855
'1982S55B
'1982870
'1982870B
'1982885B
'198835
'198835B
‘198545
'198545B
198855
198S55B
198870
198S70B
198S85B
1B256A12
1B256512
1B256S15
1B256520
1B256520B
1B258S12
1B258515
1B258520
1B258S15B
1B258520B
201LA120
201LA120B
201LA15
201LA20
201LA20T
201LA25
201LA25T
201LA30B
201LA30TB
201LA35
201LA35T
201LA40B
201LA40TB
201LAS0
201LAS0B
201LAS0T
201LA50TB
201LA65
201LA65B
201LA65T
201LA65TB
201LA80
2011.A80B
201SA120

CYPRESS
7C164A~45MB
7C161-35C
7C161A-35M
7C161-45C
7C161A—45M
7C161-45C
7C161A—45M
7C161-45C
7C161A-45M
7C161A—-45M
7C162—-35C
7C162A-35M
7C162—-45C
7C162A—~45M
7C162-45C
7C162A-45M
7C162-45C
7C162A—-45M
7C162A—45M
7C166-35C
7C166A—-35M
7C166—45C
7C166A—45M
7C166—-45C
7C166A—45M
7C166—-45C
7C166A—45M
7C166A—-45M
7C199~12C
7B199-12C
7B199-15C
7C199--20C
7B199-20MB
7B194-12C
7B194~-15C
7C194-20C
7B194-15MB
7B194—-20MB
7CA420-65C+
7C420~65MB+
TC421A~-15
7C420-20C
7C421-20C
7C420-25C
7C421-25C
7C420-30MB
7C421-30MB
7C420-30C+
7C421-30C
7C420—-40MB+
7C421-40MB
7C420-40C+
7C420—40MB+
7C421-40C
7C421-40MB
7C420-65C+
7C420—65MB+
7C421-65C
7C421-65MB
7C420—65C+
7C420—65MB+
7C420-65C

DT
7201SA120B
7201SA15
7201SA20
7201SA20T
7201SA25
7201SA25T
7201SA30B
7201SA30TB
7201SA35
7201SA35T
7201SA40B
7201SA40TB
7201SAS0
7201SA50B
7201SAS50T
7201SAS0TB
7201SA65
7201SA65B
7201SA65T
7201SA65TB
7201SA80
7201SA80B
7202LA120
7202LA120B
7202LA15
7202LA20
7202LA20T
7202LA25
7202LA25T
7202LA30B
7202LA30TB
7202LA35
7202LA35T
7202LA40B
7202LA40TB
7202LAS50
7202LA50B
7202LAS50T
7202LAS0TB
7202LA65
7202LA65B
T202LA65T
7202LA65TB
7202LA80
7202LA80B
72025A120
7202SA120B
7202S8A15
7202SA20
7202SA20T
T202SA25
7202SA25T
7202SA30B
7202SA30TB
72028A35
T202SA35T
7202SA40B
7202SA40TB
T202SA50
7202SA50B
7202SA50T
7202SAS0TB

CYPRESS
7C420—-65MB
7C421A-15
7C420-20C
7C421-20C
7C420-25C
7C421-25C
7C420-30MB
7C421-30MB
7C420-30C
7C421-30C
7C420-40MB
7C421-40MB
7C420—-40C
7C420—-40MB.
7C421-40C
7C421-40MB
7C420—-65C
7C420—-65MB
7C421-65C
7C421—-65MB
7C420-65C
7C420-65MB
7C424—65C+
7C424—-65MB+
7C425A—15
7C424-20C
7C425-20C
7C424-25C
7C425-25C
7C424-30MB
7C425-30MB
7C424-30C+
7C425-30C
7C424~-40MB+
7C425-40MB
7C424-40C+
7C424—-40MB+
7C425-40C
7C425-40MB
7C424-65C+
7C424—65MB+
7C425-65C
7C425~-65MB
7C424—-65C+
7C424—65MB+
7C424-65C
7C424—-65MB
TCA25A~15
7C424-20C
7C425-20C
7C424-25C
7C425-25C
7C424-30MB
7C425-30MB
7C424-30C
7C425-30C
7C424—40MB
7C425—-40MB
7C424-40C
7C424—40MB
7C425-40C
7C425-40MB

IDT
T2028A65
7202SA65B
7202SA65T
7202SA65TB
7202SA80
7202SA80B
7203L20
7203L20T
7203125
7203L25B
7203L25T
7203L25TB
7203L30
7203L30T
7203L35B
7203L35TB
7203LA40
7203L40T
7203L55B

7203L55TB ~

7203L65
7203L65B
7203L65T
7203L65TB
7203L80
7203L80B
7203L80T
7203L80TB
7203520
7203S20T
7203825
7203S25B
7203S825T
7203S25TB
7203830
7203S30T
7203835B
7203835TB
7203540
7203S40T
72038558
7203S55TB
7203865
7203865B
7203865T
7203565TB
7203580
7203580B
7203S80T
7203S80TB
7204825
7204825T
7204830
7204S30T
72045358
7204S35TB
7204540
7204840T
72045558
7204S55TB
7204565
7204565B

CYPRESS
7C424—65C
7C424—65MB
7C425-65C
7C425—65MB
7C424-65C
7C424—-65MB
7C428—20C
7C429-20C
7C428—-25C
7C428—-25MB
7C429-25C
7C429—-25MB
7C428—-30C
7C429-30C
7C428—30MB
7C429—30MB
7C428—40C
7C429—-40C
7CA28—40MB
7C429—-40MB
7C428—65C
7C428—65MB
7C429—65C
7C429—-65MB
7C428—65C
7C428—65MB
7C429—-65C
7C429—-65MB
7C428—20C
7C429—-20C
7C428-25C
7C428—25MB
7C429~25C
7C429—-25MB
7C428—30C
7C429—-30C
7C428—30MB
7C429—30MB
7C428—40C
7C429—-40C
7C428—40MB
7C429-40MB
7C428—-65C
7C428—65MB
7C429—-65C
7C429—-65MB
7C428—65C
7C428—65MB
7C429-65C
7C429—-65MB
7C432-25C
7C433-25C
7C432~-30C
7C433~30C
7C432—30MB
7C433-30MB
7C432—40C
7C433—40C
7C432—40MB
7C433—-40MB
7C432-65C
7C432—65MB

INFO ﬂ



= .

g;zp Product Line Cross Reference
=== #& SEMICONDUCTOR
DT CYPRESS IDT CYPRESS IDT CYPRESS
7204S65T 7C433-65C 72402125 7C402-25C TMP4008S35S 1460PS-35C
7204S65TB 7C433—-65MB 724021.25B 7C402-25MB TMP4008S45S 1460PS—45C
7204S80B 7C432—65MB 72402135 7C402-25C TMP4008S55S 1460PS—55C
7204S80TB 7C433—-65MB 724021L.35B 7C402—-25MB TMP4008S70S 1460PS—-70C
7205120 7C460—15C 72402145 7C402-25C TMP4031SXX M1821PZ—-XXC
7205L25 7C460—-25C 72403110 7C403-10C TMP4036SXX M1831PZ-XXC
72051.30B 7C460-15MB 72403L10B 7C403—-10MB TMP4045SXX M1841PZ-XXC
7205L.30B 7C460-25MB 72403L15 7C403-15C TN4017S45C 1830HD-45C
7205L35 7C460—25C 72403L15B 7C403-15MB 8M624S100CB 1620HD-55MB
7205L50 7C460—40C 72403125 7C403-25C 8M624S35C 1620HD—-35C
7205L50B 7C460—-40MB 72403L25B 7C403-25MB 8M624S540C 1620HD-35C
7206—20 T7C462—-20 72403135 7C403-25C 8M624S45C 1620HD—-45C
7206—25 7C462-25 72403L35B 7C403-25MB 8M624S50C 1620HD—-45C
7210-120B 7C510-75M 72403145 7C403-25C 8M624S50CB 1620HD-45MB
7210-200B 7C510—-75M+ 72404110 7C404—10C 8M624S60C 1620HD-55C
7210-55B 7C510-55M 72404L10B 7C404-10MB 8M624S60CB 1620HD—-55MB
7210—65B 7C510—65M 72404115 7C404-15C 8M624S70C 1620HD-55C
7210-75B 7C510-75M T2404L15B 7C404—15MB 8M824L.100C 1421HD-85C
7210-85B 7C510-75M 72404125 7C404-25C 8M824L.100N 1421HD-85C
7210L—-45 7C510—45C+ 724041L.25B 7C404-25MB 8M824S100CB 1420HD-55MB
7210L.100 7C510-75C+ 72404135 7C404-25C 8M824S35C 1420HD-35C
7210L.165 7C510-75C+ 72404L35B 7C404—-25MB 8M824S40C 1420HD—-35C
7210155 7C510—-55C+ 72404145 7C404-25C 8M824845C 1420HD -45C
7210L65 7C510—65C+ 7M4016525C 1641HD-25C 8M824545CB 1420HD-45MB
7210L75 7C510-75C+ 7M4016S35C 1641HD—-35C 8M824S45N 1423PD—45C
7216L120B 7C516—75M+ 7M4016S35CB 1641HD—35MB 8M824S50C 1420HD —-45C
72161140 7C516—-75C+ TM4016S45C 1641HD—-45C 8M824S50CB 1420HD-45MB
7216L185B T7C516—75M+ TM4016S45CB 1641HD—45MB 8M824S50N 1423PD-45C
7216L55 7C516—-55C+ TM4016S55C 1641HD—55C 8M824S60C 1420HD-55C
7216L55B 7C516—-55M+ TM4016S55CB 1641HD—-55MB 8M824S60CB 1420HD-55MB
7216L65 7C516—65C+ TM4016S70CB 1641HD—-55MB 8M824S60N 1423PD-55C
7216L65B 7C516—65M TM4017S40C 1830HD-35C 8M824S70CB 1420HD-55MB
7216L75 7C516—75C+ TM4017S50C 1830HD~45C 8M824S70N 1423PD-70C
7216L75B 7C516—75M TM4017S50CB 1830HD—-45MB 8M824S85CB 1420HD~-55MB
7216190 7C516—-75C+ TM4017S55C 1830HD-55C 8M824S85N 1421HD—-85C
7216L90B 7C516—75M+ TM4017S60C 1830HD-55C 8MP824S40S 1422PS—-35C
7217L120B 7C517-75M+ 7M4017S60CB 1830HD—-55MB 8MP824S458 1422PS-45C
72171140 7C517-75C+ 7M4017S70C 1830HD—-55C 8MP824S50S 1422PS—45C
7217L185B 7C517-75M+ TM4017S70CB 1830HD—-55MB 8MP824S60S 1422PS—55C
7217145 7C517-45C+ TM4048SXXC M1466HD—-XXC 8MP824S70S 1422PS-55C
7217L55 7C517-55C+ TM4048SXXCB M1466HD -XXMB 8N624S70CB 1620HD—-55MB
7217L55 7C517-55C+ TM4048SXXP M1464PD—-XXC 8N624S85CB 1620HD ~-55MB
7217L55B 7C517-55M TMB4048SXXP M1464PD-XXC
7217065 7C517-65C+ TMC4005S20CV 1611HV-20C INTEL CYPRESS
7217L65B 7C517-65M TMC4005525CV 1611HV-25C PREFIX:85C PREFIX:CY
7217175 7C517-75C+ TMC4005S25CVB 1611HV-25MB PREFIX:85C PREFIX:PLD
7217L75B 7C517-75M TMC4005S30CV 1611HV-30C PREFIX:D SUFFIX:D
7217190 7C517-75C+ TMC4005S30CVB 1611HV-30MB PREFIX:L SUFFIX:L
7217L90B T7C517-75M+ TMC4005S35CV 1611HV-35C PREFIX:P SUFFIX:P
72401L10 7C401-10C TMC4005S35CVB 1611HV-35MB SUFFIX:/B SUFFIX:B
724011.10B 7C401~10MB TMC4005545CV 1611HV—-45C 060—10 610-10C
72401115 7C401-15C TMCA4005S45CVB 1611HV-45MB 1223-35 7C148-35C
72401L15B 7C401-15MB TMC4005S55CV 1611HV—45C 1223-45 7C148-45C
72401125 7C401-25C TMC4005S55CVB 1611HV -45MB 1223M-35 7C148~-25M+
72401L25B 7C401-25MB TMC4032S20CV 1822HV —-20C 1223M—45 7C148—45M+
72401L35 7C401-25C TMC4032S25CV 1822HV -25C 1400-35 7C167A-35C
72401L35B 7C401-25MB TMC4032S30CV 1822HV-30C 1400-45 TC167A—-45C
72401145 7C401-25C TMC4032540CV 1822HV-35C 1400-55 7C167A-45C
72402110 7C402-10C TMC4032S50CV 1822HV -45C 1400M —45 TC167A-45M
724021.10B 7C402—-10MB TMP4008L100S 1461PS—100C 1400M—-55 7C167A~45M
72402115 7C402—-15C TMP4008L70S 1461PS-70C 1400M—70 7C167A—45M
724021.15B 7C402—15MB TMP4008L85S 1461PS—85C 1403-25 7C167A-25C

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Isg

+ =
* =
— = functionally equivalent
T = SOIC only
¥ = 32-pin LCC crosses to the 7C198M

meets all performance specs but may not meet Icc or Isg
meets all performance specs except 2V data retention—may not meet Icc or Isg
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Product Line Cross Reference

LATTICE
GAL22V10B-25LJ
GAL22V10B-25LJ1
GAL22V10B-25LP
GAL22V10B-25LPI

CYPRESS
PALC22V10D-25JC
PALC22V10D-25]1
PALC22V10D-25PC
PALC22V10D-25P1

GAL22V10B-25LR  PALC22V10D-
/883 25LMB
GAL22V10B—30LD  PALC22V10D-
/883 25DMB
GAL22V10B-30LR  PALC22V10D-
/883 25LMB
MICROCHIP CYPRESS
27THC64—40C CY7C266-35C
27THC64—-45C CY7C266—-45C
27THC64~55C CY7C266—-55C
27THC64—-70C CY7C266-55C
27HC191-35C CY7C292A~35C
27HC191-40C CY7C292A-35C

27HC191-45C
27HC191-55C
27HC291-35C

CY7C292A-35C
CY7C292A-50C
CY7C291A-35C

INTEL CYPRESS
140335 7C167A-35C+
1403-45 7C167A—45C+
140355 7C167TA-45C+
1403LM~-35 7C167A-35M*
1403M—35 7C167A—35M +
1403M—45 TC167A~45M+
1403M—55 7C167A—45M +
1403M—70 TC167A~45M +
142045 7C168A—35C
1420-55 7C168A~45C
1420M-55 7C168A—45M +
1420M—70 7C168A—45M
1421C—40 7C169A—40C
1423-25 7C168A—25C+
1423-35 7C168A-35C+
1423-40 7C168A—45C+
1423M—-35 TC168A~35M*
1423M—45 7C168A—45M*
1423M—55 7C168A—45M*
1433-30 7C128A-25C+
1433-35 7C128A-35C+
143345 7C128A—45C+
1433-55 7C128A-55C+
1433M—35 7C128A-35M+
1433M—45 7C128A—45M +
1433M =55 7C128A—55M +
12V10-10C PALC22V10D~7C
2V10-10C PALC22V10D-10C
12V10-10C PAL22V10C—7C+
2V10-10C PAL22V10C~10C+
12V10-15C PALC22V10B-15C
2V10-15C PALC22V10D-15C
ATTICE CYPRESS
REFIX:EE PREFIX:CY
'REFIX:GAL PREFIX:CY
REFIX:ST PREFIX:CY
SUFFIX:B SUFFIX:B
SUFFIX:D SUFFIX:D
SUFFIXL SUFFIX:L
JUFFIX:P SUFFIX:P

3AL22V10-25L]
3AL22V10-25LP
3AL22V10B-7LJ
3AL22V10B—-7LP
5AL22V10B—-10LJ
3AL22V10B—10LP
3AL22V10B-15LD
883

3AL22V10B-15LJ
3AL22V10B~15LJI
3AL22V10B-15LP
3AL22V10B—15LPI
3AL22V10B—15LR
883

5AL22V10B-20LJ1
SQ;LZZVIOB -20LD

3AL22V10B—-20LPI
3JAL22V10B-20LR
883

3AL22V10B—-25LD
883

PALC22V10D-25JC
PALC22V10D-25PC
PALC22V10D-7IC
PALC22V10D-7PC
PALC22V10D-10JC
PALC22V10D-10PC

PALC22V10D—
15DMB

PALC22V10D-15JC
PALC22V10D-1531
PALC22V10D-15PC
PALC22V10D-15PI
PALC22V10D—
15LMB
PALC22V10D-15]1

PALC22V10D—
15DMB

PALC22V10D-15P1

PALC22Vi0D~
15LMB

PALC22V10D—
25DMB

27HC291-40C CY7C291A-35C
27THC291-45C CY7C291A-35C
27HC291-55C CY7C291A-50C
27THC256—55C CY7C274-55
27HC256—-70C CY7C274-55C
27HC641-40C CY7C261-40C
27THC641—-45C CY7C261-45C
27HC641-55C CY7C261-55C
27HC641-70C CY7C261-55C
MICRON CYPRESS
PREFIX:MT PREFIX:CY
52C4K9A1-15 TC433A~-15
52C4K9A1-25 7C433-25
52C4K9A1-35 7C433-35
52C9005~15 TC421A~15
52C9005-20 7C421-20
52C9005-25 7C421-25
52€9010-15 TCA25A-15
52C9010-20 7C425~-20
52C9010—-25 7C425~25
52C9020-15 TC429A-15
52C9020-20 7C429-20
52C9020-25 7C429~25
56C0816~25C 7C183-25C
56C0816~35C 7C183-35C
56C3816—25C 7C184-25C
56C3816—-35C 7C184-35C
5C1001-25C 7C107A-25C
5C1601~15 7C167A-15C
5C1601-20C 7C167A-20C
5C1601-25C 7C167A-25C
5C1601-30 7C167A-25C
5C1601-35C 7C167A-35C
5C1604—15 7C168A-15C
5C1604—20C 7C168A-20C
5C1604~25C 7C168A-25C
5C1604—-30 7C168A-25C
5C1604-35C 7C168A~35C
5C1605-15 7C170A~-15C
5C1605-20C 7C170A-20C
5C1605-25C 7C170A-25C

MICRON
5C1605—-30
5C1605-35C
5C1606—15
5C1606—20C
5C1606—25C
5C1606—30
5C1606—-35C
5C1607-15
5C1607-20C
5C1607-25C
5C1607~30
5C1607-35C
5C1608—-15
5C1608-20C
5C1608-30
5C1608—30M
5C1608—-25C
5C1608—25M
5C1608—35C
5C1608—35M
5C2561-12
5C2561-15
5C2561-20
5C2561-25
5C2561-25M
5C2561-30
5C2561-35
5C2561-35M
5C2561—-45
5C2561-45M
5C2564~12
5C2564~-15
5C2564—-20
5C2564—25
5C2564-25M
5C2564—30
5C2564—35
5C2564—35M
5C2564—45
5C2564-45M
5C2565—12
5C2565-15
5C2565-20
5C2565—25
5C2565—30
5C2565~35
5C2565—-45
5C2568—-12
5C2568—15
5C2568-20
5C2568-25
5C2568—25M
5C2568—30
5C2568—35
5C2568—-35M
5C2568—45
5C2568—45B
5C2568CW-25
5C2568CW—-25M
5C2568CW~30
5C2568CW—35
5C2568CW~-35M

CYPRESS
TC170A~25C
7C170A-35C
7C171A-15C
7C171A-20C
7C171A~-25C
7C17T1A-25C
7C171A-35C
7C172A-15C
7C172A-20C
7C172A-25C
TC172A~-25C
7C172A-35C
7C128A—15C
7C128A-20C
7C128A-25C
7C128A—-25M
TC128A-25C
7C128A-25M
7C128A~35C
7C128A-35M
7C197-12
7C197-15
7C197-20
7C197-25C
7C197—-25MB
7C197-25C
7C197-35C
7C197—-35MB
7C197-45C
7C197-45MB
7C194-12
7C194—15
7C194—20
7C194-25C
7C194—25MB
7C194—25C
7C194—-35C
7C194—35MB
7C194—45C
7C194—45MB
7C195—12
7C195—15
7C195—-20
7C195—-25C
7C195-25C
7C195-35C
7C195—45C
7C199—-12
7C199-15
7C199~20
7C199—-25C
7C199—25MB
7C199~25C
7C199—-35C
7C199—-35MB
7C199—-45C
7C199-45MB
7C198—25C
7C198—25MB
7C198—-25C
7C198—35C
7C198—35MB

INFO H



=
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Product Line Cross Reference *

MICRON
5C2568CW—45
5C2568CW—45B
5C2568W—25
5C2568W—25M
5C2568W-30
5C2568W-35
5C2568W—35M
5C2568W—45
5C2568W—45B
5C2889
5C6401-15
5C6401-20
5C6401-20C
5C6401—-20M
5C6401-25
5C6401-25C
5C6401-25M
5C6401-30
5C6401-30M
5C6401-35
5C6401-35C
5C6401-35M
5C6401-45C
5C6404-12C
5C6404—15
5C6404-20
5C6404-20M
5C6404-25
5C6404-25M
5C6404-30
5C6404—30M
5C6404-35
5C6404~35M
5C6405-12C
5C6405—15
5C6405-20C
5C6405-25C
5C6405-30
5C6405-35C
5C6406—12C
5C6406—15
5C6406-20
5C6406-25
5C6406—30
5C6406—35
5C6407-12C
5C6407-15
5C6407-20
5C6407-25
5C6407-30
5C6407-35
5C6408-12
5C6408—-15
5C6408-20C
5C6408—-20M
5C6408~-25C
5C6408-25M
5C6408—30
5C6408—30M
5C6408-35C
5C6408—35M
85C1664—-30C

CYPRESS
7C198~45C
7C198-45MB
7C198-25C
7C198—-25MB
7C198-25C
7C198~-35C
7C198—-35MB
7C198—45C
7C198—-45MB
7C188
7C187-15C
7C187-20C
7C187-20C
7C187A—20MB
7C187-25C
7C187-25C
7C187A-25MB
7C187-25C
7C187A-25MB
7C187-35C
7C187-35C
7C187A-35MB
7C187-45C
7B164—12C
7C164—15C
7C164-20C
7C164A—20MB
7C164-25C
7C164A-25MB
7C164~25C
7C164A—-25MB
7C164-35C
7C164A—~35MB
7B166—12C
7C166—15C
7C166—-20C
7C166—25C
7C166—25C
7C166—-35C
7B161-12C
7C161-15C
7C161-20C
7C161-25C
7C161-25C
7C161-35C
7B162-12C
7C162—-15C
7C162-20C
7C162~-25C
7C162-25C
7C162-35C
7B185-12C
7C185-15C
7C185-20C
7C185A-20MB
7C185-25C
7C185A-25M
7C185-25C
7C185A~25MB
7C185-35C
7C185A—35MB
1620HD-30C

MICRON
85C1664-35C
85C1664—45C

CYPRESS
1620HD-35C
1620HD-45C

85C3216-20 M1821PZ-20C
85C3216-25 M1821PZ-25C
85C3216-35 M1821PZ-35C
85C3264-20 M1831PZ-20C
85C3264-25 M1831PZ-25C
85C3264-35 M1831PZ-35C
85C8128-25 M1420PD-25C
85C8128-35 M1420PD-35C
85C8128-30C 1420HD-30C
85C8128-35C 1420HD-35C
85C8128—-45C 1420HD-45C
85C8128—45C 1423PD-45C
851632220 M1821PZ~-20C
851632Z.-25 M1821PZ-25C
851632235 M1821PZ-35C
85643272.-20 M1831PZ~-20C
85864327Z.-25 M1831PZ-25C
886432235 M1831PZ-35C
MITSUBISHI CYPRESS
PREFIX:M5L PREFIX:CY
PREFIX:M5M PREFIX:CY
SUFFIX:AP SUFFIX:L
SUFFIX:FP SUFFIX:F
SUFFIX:K SUFFIX:D
SUFFIX:P SUFFIX:P
21C67P~35 7C167A-35C
21C67P—45 7C167A-45C
21C67P—55 7C167A—-45C
21C68P~35 7C168A—-35C
21C68P—45 7C168A—45C
21C68P—55 7C168A~45C
5165L~100 7C186—55C+
5165L—-120 7C186—55C+
5165L—70 7C186-55C+
5165P—-100 7C186~55C+
5165P—-120 7C186—55C+
5165P-70 7C186—55C+
5178P—45 7C186—-45C+
5178P-55 7C186—55C+
5187P-25 7C187-25C
5187P-35 7C187-35C
5187P-45 7C187-45C
5187P-55 7C187—-45C
5188P—25 7C164—25C
5188P-35 7C164-35C
5188P—45 7C164—-45C
5188P—55 7C164—45C
5257135 7C197-35C
5257J—45 7C197-45C
5257P-35 7C197-35C
5257P—45 7C197-45C
5258J—45 7C194-45C
5258P-35 7C194-35C
5258P—-45 7C194—-45C
52B79P/ 7C188
MMI/AMD CYPRESS
SUFFIX:883B SUFFIX:B
SUFFIX:F SUFFIX:F

MMI/AMD
SUFFIX:J
SUFFIX:L
SUFFIX:N
SUFFIX:SHRP
PAL12L10C
PAL12L10M
PAL14L8C
PAL14L8M
PAL16L6C
PAL16L6M
PAL16L8A-2C
PAL16L8A-2M
PAL16L8A—4C
PAL16L8A—4M
PAL16LSAC
PAL16L8AM
PAL16L8B-2C
PAL16L8B~2M
PAL16L8B-4C
PAL16L8B—~4M
PAL16L8BM
PAL161L8C
PAL16L8D—-4C
PAL16L8D—4M
PAL16L8M
PAL16R4A-2C
PAL16R4A—-2M
PAL16R4A—-4C
PAL16R4A—4M
PAL16R4AC
PAL16R4AM
PAL16R4B—-2C
PAL16R4B—-2M
PAL16R4B—-4C
PAL16R4B—-4M
PAL16R4BM
PAL16R4C
PAL16R4D—4C
PAL16R4M
PAL16R6A—~2C
PAL16R6A—-2M
PAL16R6A—4C
PAL16R6A—4M
PAL16R6AC
PAL16R6AM
PAL16R6B—-2C
PAL16R6B—2M
PAL16R6B—4C
PAL16R6B—4M
PAL16R6BM
PAL16R6C
PAL16R6D~4C
PALI6R6M
PAL16R8A—-2C
PAL16R8A-2M
PAL16R8A—-4C
PAL16R8A—-4M
PAL16R8AC
PAL16R8AM
PAL16R8B—-2C

PALI6R8B-2M
| PAL16R8B~4C

CYPRESS
SUFFIX:D
SUFFIX:L
SUFFIX:P
SUFFIX:B :
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLD20G10-40M
PLD20G10-35C .
PLDC20G10-40M
PALC161.8-35C
PALC16L8—40M
PALC16L8L-35C
PALC16L8-40M
PALC16L8-25C
PALC16L8—-30M
PALC161L8-35C
PALC16L8-30M
PALC16L8L—-35C
PALC16L8—-40M
PALC161L8~-20M
PALC16L8-35C
PALC16L8L-25C
PALC161L8~30M
PALC161L8—40M
PALC16R4-35C
PALC16R4-40M
PALC16R4L-35C .
PALC16R4-40M
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4~-30M
PALC16R4L-35C
PALCI16R4—40M
PALC16R4-20M
PALC16R4-35C
PALC16R4L~25C
PALC16R4—40M
PALC16R6—35C
PALCI16R6~40M
PALC16R6L—-35C
PALCI16R6—40M
PALCI6R6—-25C
PALC16R6-30M
PALCI16R6—-25C
PALC16R6—-30M
PALC16R6L—-35C
PALC16R6—40M
PALC16R6—-20M
PALC16R6-35C
PALCI16R6L-25C
PALC16R6—-40M
PALC16R8-35C
PALC16R8—40M
PALC16R8L~35C
PALC16R8—40M
PALC16R8-25C
PALC16R8-30M
PALC16R8-25C
PALC16R8-30M
PALC16R8L—35C

Note: Unless otherwise noted, product meets ail performance specs and is within 10 mA on Icc and 5 mA on Isg

+ =
* =
— = functionally equivalent
T = SOIC only
¥ = 32-pin LCC crosses to the 7C198M

meets all performance specs but may not meet I¢cc or Isg
meets all performance specs except 2V data retention—may not meet Ioc or Isg
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= CYPRESS
== 5 SEMICONDUCTOR

Product Line Cross Reference

MMI/AMD

| CYPRESS MOTOROLA CYPRESS MOTOROLA CYPRESS
PAL16R8B~-4M PALC16R8-40M 2167TH—45 7C167A-45C 6706C—12 7C199—-12C
PAL16R8BM PALC16R8—-20M 2167TH-55 7C167A-45C 6708C—12 7C194—12C
PAL16R8C PALC16R8—-35C 6164—45 7C186~-45C 6709C—12 7C195-12C
PAL16R8D—4C PALC1648L~-25C 6168-35 7C168A—-35C+
PAL16R8M PALC16R8—-40M 616845 7C168A—~45C+ NATIONAL CYPRESS
PAL18L4C PLDC20G10-35C 61L64—45 7C186—45C PREFIX:DM PREFIX:CY
PAL18LAM PLDC20G10-40M 6205C 7C188 PREFIX:GAL PREFIX:None
’AL20L10AC PLDC20G10~35C 6206C—15 7C199-15 PREIFX:IDM PREFIX:CY
’AL20L.10AM PLDC20G10—-30M 6206C—20 7C199-20 PREFIX:NM PREFIX:CY
’AL20L10C PLDC20G10-35C 6206C—25 7C199-25 PREFIX:NMC PREFIX:CY
’AL20L10M PLDC20G10—-40M 6206C—35 7C199-35C SUFFIX:J SUFFIX:D
’AL20L2C PLDC20G10-35C 6207C—-15 7C197-15 SUFFIX:N SUFFIX:P
’AL20L2M PLDC20G10-40M 6207C—-20 7C197-20 100422—-10C 100E422L-7C
AL20L8A-2C PLDC20G10-35C 6207C-25 7C197-25 100422-5C 100E422—-5C
’AL20L8A~-2M PLDC20G10-40M 6207C—35 7C197-35 100422A-7C 100E422L-7C
AL20L8AC PLDC20G10-25C 6208C—20 7C194-20 100422AC 100E422L-7C
’AL20L8AM PLDC20G10-30M 6208C—25 7C194-25 100474A-10C 100E474L~7C
'AL20L8C PLDC20G10~-35C 6208C-25 7C194-25C 100474A—-8C 100E474L~7C
'AL20L8M PLDC20G10-40M 6208C~35 7C194-35 10422-10C 10E422L—-7C
’AL20R4A—-2C PLDC20G10-35C 62486FN14 7B173-14C 10422-5C 10E422—5C
’AL20R4A -2M PLDC20G10-40M 62486FN19 7B173-18C 10422A-7C 10E422L-7C
’AL20R4AC PLDC20G10-25C 62486FN24 7B173-21C 10422AC 10E422L~7C
'AL20R4AM PLDC20G10-30M 6264—15C 7B185-15C 10474A—-8C 10E474L-7C
'AL20R4C PLDC20G10-35C 626425 7C185-25C 1047A-10C 10E474L-7C
'AL20R4M PLDC20G10-40M 6264—25 7C186—25C 12L10C PLDC20G10-35C
'AL20R6A-2C PLDC20G10-35C 6264~30 7C185-25C 14L8C PLDC20G10~-35C
'AL20R6A—~2M PLDC20G10-40M 6264-30 7C186-25C 14L8M PLDC20G10-40M
'AL20R6AC PLDC20G10-25C 626435 7C185-35C 16L6C PLDC20G10-35C
'AL20R6AM PLDC20G10-30M 626435 7C186—-35C 16L6M PLDC20G10~40M
'AL20R6C PLDC20G10-35C 626445 7C185-45C 16V8A-12LC PLDC18G8-12C
AL20R6M PLDC20G10—40M 6264—45 7C186~45C 16V8A—-12C PLDC18G8-12C
‘AL20R8A-2C PLDC20G10-35C 6268P20 7C168A—-20C 16V8A—-15LC PLDC18G8-15C
AL20R8A-2M PLDC20G10—-40M 6268P25 7C168A-25C 16V8A—-15C PLDC18G8-15C
AL20R8AC PLDC20G10-25C 6268P35 7C168A—35C 16V8A—-15LM PLDC18G8—-15MB
AL20R8AM PLDC20G10-30M 6268P40 7C168A-40C 16V8A—-15M PLDC18G8—-15MB
AL20R8C PLDC20G10-35C 6268P45 7C168A—45 16V8A—20LM PLDC18G8-20MB
AT20R8M PLDC20G10—-40M 6268P45 TC168A—45C 16V8A-20M PLDC18G8—-20MB
ALC22V10/A PALC22V10-35C 6269P20 7C169A—-20C 18L4C PLDC20G10-35C
6269P25 7C169A-25C 18L4M PLDC20G10-40M
TOSAIC CYPRESS 6269P35 TC169A~-35C 20L2M PLDC20G10-40M
REFIX:MS PREFIX:SYM 627020 7C170A-20C 2147H 2147-55C
1288C-100 1420HD—-85C 6270-25 7C170A-25C 2147TH 2147-55M
1288C—-100 1421HD~85C 6270-35 7C170A-35C 2147TH-1 2147-35C
128SC—-45 1420HD—-45C 6270-45 7C170A—-45C 2147TH-2 2147-45C
1288C-55 1420HD-55C 6287~15 7C187-15C 2147H-3 2147-55C
1288C-70 1420HD-70C 6287-20 7C187-20C 2147H-3 2147-55M
1285C-70 1421HD-70C 6287-25 7C187-25C 2147TH-3L 7C147-45C
628735 7C187-35C 2148H 2148-55C
fOTOROLA CYPRESS 6288—-12 7B164—12C 2148H 7C148-C
REFIX:MCM PREFIX:CY 6288—15 7C164—-15C 2148H 2148-C
UFFIX:BXAJC SUFFIX:MB 6288-25 7C164—-25C 2148H 21148—-C
UFFIX:P SUFFIX:P 6288-30 7C164—25C 2148H-2 2148-45C
UFFIX:S SUFFIX:D 6288-35 7C164-35C 2148H~3 2148-55C
UFFIX:Z SUFFIX:L 629012 7B166—12C 2148H-3L 21148-55C
0422~10C 10E422-7C 6290—15 7C166—15C 2148HL 21148-55C
42345 7C168A—-45C+ 6290~-20 7C166—20C 2901A-1C 7C901-31C
)16H-45 6116A~45C 629025 7C166-25C 2901A-1M 7C901-32M
016H-55 6116A—55C 6290-35 7C166—35C 2901A-2C 7C901-31C
016H~70 6116A—55C 62940FN14 7B174—14C 2901A-2M 7C901-32M
018-35 7C128A-35C 62940FN19 7B174-18C 2901AC 7C901-31C
118-45 7C128A-45C 62940FN24 7B174—21C 2901AM 7C901-32M
167H~35 7C167A-35C 62V06D—20 7C1399-20C 2909AC 2909AC

INFO H
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Product Line Cross Reference |

NATIONAL
2909AM
2911AC
2911AM

545189

545189

545189

545189

54S189A
54S189A
54S189A

745189

748189A
T4S5289A

75507

7718181

778181

77S181A

7758281

775281A

775401

77S401A

775402

T7S402A
77SR181
77SR476B
7T7SR476
85S07A
8715181

875181

878281

87S281A

875401

87S401A

875402

87S402A
87SR181
87SR476
87SR476B
93LA22A
NMF512X9-15
NMF512X9-25
NMF2048X9-20
NMF4096X9A-25
PAL10016P4—-4C
PAL10016P4—-6C
PAL10016P8—4C
PAL10016P8—6C
PAL1016P4—4C
PAL1016P4—6C
PAL1016P8—4C
PAL1016P8—-6C
PAL164A2M
PAL16L8A2C
PAL16L8A2M
PALI6L8AC
PAL16LSAM
PAL16L8B2C
PAL16L8B2M
PAL16L8B4C
PAL16L8B4AM
PAL16L8BM
PAL16L8C

CYPRESS
2909M

2911AC

2911M

745189M
7C189-M
27S03A-M
27LS03A-M
74S189M
7C189-25M
7C189-M
7C189-C
7C189-C
7C189-C
7C190-25M
7C282—-45M
7C282-45M
7C282-45M
7C281-45M
7C281-45M
7C401-10M
7C401-10M
7C402-10M
7C402-10M
7C235-40M
7C225-40M—
7C225—-40M—
7C128-45C+
7C282-45C
7C282-45C
7C281-45C
7C281-45C
7C401-10C
7C401-15C
7C402-10C
7C402-15C
7C235-40C
7C225-40C
7C225-30C
7C122-C
TC421A~15
7C421-25
7C429-20
7C433-25
100E302L—-4C
100E302L—-4C
100E301-4C
100E301L-6C
10E302L—4C
10E302L—-4C
10E301-4C
10E301L-6C
PALC16R4—-40M
PALCI16L8-35C
PALC16L.8—-40M
PALC161.8-25C
PALC16L8-30M
PALC16L8-25C
PALC16L8—-30M
PALC16L8L~35C
PALC16L8—-40M
PALC161.8-20M
PALCI16L8-35C

NATIONAL
PAL16L8M
PAL16R4A2C
PAL16R4AC
PAL16R4AM
PAL16R4B2C
PAL16R4B2M
PAL16R4B4C
PAL16R4B4M
PAL16R4BM
PALI6R4C
PAL16R4M
PALI6R6A2C
PAL16R6A2M
PALI6R6AC
PAL16R6AM
PAL16R6B2C
PAL16R6B2M
PAL16R6B4C
PAL16R6B4M
PAL16R6BM
PAL16R6C
PAL16R6M
PAL16R8A2C
PAL16R8A2M
PAL16R8AC
PALI6R8AM
PAL16R8B2C
PAL16R8B2M
PAL16R8B4C
PAL16R8B4M
PAL16R8BM
PAL16R8C
PAL16R8M
PAL20L10B2C
PAI20L10B2M
PAL20L10C
PAL20L10M
PAL20L2C
PAL20L8AC
PAL20L8AM
PAL20L8BC
PAL20LSBM
PAL20L8C
PAL20L8M
PAL20R4AC
PAL20R4AM
PAL20R4BC
PAL20R4BM
PAL20R4C
PAL20R4M
PAL20R6AC
PAL20R6AM
PAL20R6BC
PAL20R6BM
PAL20R6C
PAL20R6M
PAL20R8AC
PAL20RSAM
PAL20RSBC
PAL20RS8BM
PAL20RSC
PAL20R8M

CYPRESS
PALC16L8~40M
PALCI6R4-35C
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4—-30M
PALC16R4L-35C
PALC16R4-40M
PALC16R4-20M
PALC16R4~-35C
PALC16R4—-40M
PALC16R6-35C
PALC16R6—-40M
PALC16R6-25C
PALC16R6—30M
PALCI16R6-25C
PALC16R6-30M
PALC16R6L~35C
PALC16R6—40M
PALC16R6—-20M
PALC16R6-35C
PALC16R6—40M
PALC16R8-35C
PALC16R8-40M
PALC16R8-25C
PALC16R8-30M
PALC16R8-25C
PALC16R8-30M
PALC16R8L-35C
PALC16R8-40M
PALC16R8-20M
PALC16R8-35C
PALC16R8—-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10—-40M
PLDC20G10-35C
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M

NEC
PREFIX:uPD
SUFFIX:C
SUFFIX:D
SUFFIX:K
SUFFIX:L
100422-10C
100422-7C
100470-10C
100470-15C
100474—10C
100474-4.5
1004746
100474—-8C
100474A-5
100474A-6
100474E-4
100484-10
10048415
100A484-5
100A484-7
10422—-10C
10422-7C
10470—-10C
10470-15C
10474—-10C
10474-8C
10474A-5
10474A~6
10474E—-4
10484—10
10484-15
10A484~5
10A484-7
2147-2
2147-3
2147A-25
2147A-35
2147A-45
2149
2149-1
2149-2
2167-2
2167-3
27HC65-25
27THC65—-35
27THC65—45
4311-45
4311-55
43254C-35
43254C-45
4361—-40
4361—-45
4361-55
4361-70
4362-45 -
4362~55
4362-70
4363-45
4363-55
4363-70

CYPRESS
PREFIX:CY
SUFFIX:P
SUFFIX:D
SUFFIX:L
SUFFIX:F
100E422L-7C
100E422L-7C
100E470-=7C
100E470-7C
100E474L-7C
100E474~3.5C
100E474-5C
100E474L.—-7C
100E474L-5C
100E474L—-5C
100E474~-3.5C
100E484L—-7C
100E484L-7C
100E484~5C
100E484L-7C
10E422L—-7C
10E422L-7C
10E470-7C
10E470-7C
10E474L-7C
10E474L—7C
10E474L-5C
10E474L—-5C
10E474—-4C
10E484L~7C
10E484L—-7C
10E484-5C
10E484L—-7C
2147-55C
2147-55C
7C147-25C
2147-35C
2147-45C
2149-55C
2149-45C
2149-35C
TC167A—-45C
7C167A-45C
7C263/4-25C
7C263/4-35C
7C263/4—45C
7C167A—45C
7C167A—-45C
7C194-35
7C194-45
7C187-35C
7C187—-45C
7C187-45C
7C187-45C
7C164—45C
7C164—-45C
7C164-45C
7C166—45C
7C166—45C
7C166—45C

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Isg

+

meets all performance specs but may not meet Icc or Isg

* meets all performance specs except 2V data retention—may not meet Icc or Isg

LI T

- functionally equivalent
T SOIC only
¥ 32-pin LCC crosses to the 7C198M
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— .
‘ggzapm Product Line Cross Reference
=5 SEMICONDUCTCR
PARADIGM CYPRESS PERFORMANCE CYPRESS QUICKLOGIC CYPRESS
PREFIX:PDM PREFIX:CY 4C1681-45C 7C171A-45C 8X12-0XX68C 7C382—-0C
41251L 7C191-C 4C1681—-45M TC171A—-45M 8X12-0XX68I 7C382—01
11251LB 7C191-MB* 4C1682—-25C TC172A-25C 8X12-1XX44C 7C381-1C
112518 7C191-C 4C1682—-35C TC172A-35C 8X12—-1XX441 7C381—11
11251SB 7C191-MB 4C1682—35M TC172A-35M 8X12-1XX68C 7C382—-1C
112521 7C192-C 4C1682—45C TC172A—-45C 8X12-1XX681 7C382—-11
+12521LB 7C192-MB* 4C1682—45M 7C172A-45M 8X12-2XX44C 7C381-2C
112528 7C192—-C 4C169-25C 7C169A—-25C 8X12-2XX68C 7C382-2C
11252SB 7C192—-MB 4C169-30C TC169A-25C
112561 7C199/8—-C* 4C169-35C TC169A-35C SAMSUNG CYPRESS
11256LB 7C199/8-MB* 4C169—-35M 7C169A—-35M PREFIX:KM PREFIX:.CY
112568 7C199/8—-C 4C169-45M TC169A—-45M 61257A~25 7C197-25C
11256SB 7C199/8—MB 4C187-20C 7C187-20C 61257A-=35 7C197-35C
12581 7C194—-C* 4C187-25C 7C187-25C 61257A—-45 7C197-45C
-1258LB 7C194—-B* 4C187-25M TC187A-25M 64257A-25 7C194-25C
12588 7C194-C 4C187~35M TC187A-35M 64257A-35 7C194-35C
-1258SB 7C194—-B 4C188—-20C 7C164—20C 64257TA—45 7C194—-45C
4C188-25C 7C164-25C 75C01A-15 TC421A-15
'ERFORMANCE CYPRESS 4C188—-25M 7C164A—-25M 75C01A~-20 7C421-20C
'REFIX:P PREFIX:CY 4C188—35C 7C164-35C 75C01A-25 7C421-25C
JWUFFIX:L SUFFIX:L 4C188—-35M TC164A~35M 75C01A-35 7C421-30C
UFFIX:S SUFFIX:S 4C188—45M TC164A—45M 75C01A-50 7C421—-40C
1256-35 7C199-35 4C198-20C 7C166—20C 75C01A-80 7C421-65C
1256—45 7C199-45 4C198-25C 7C166—25C 75C01AP-20 7C420-20C
C1256-25 7C199-25 4C198—-25M TC166A—25M 75C01AP-25 TC420—-25C
C1256~-35 7C199-35 4C198-35C 7C166—-35C 75C01AP-35 7C420—-35C
C1256—-45 7C198—-45 4C198~35M 7C166A—-35M 75C01AP-50 7C420—-50C
C1257-25 7C197-25 4C198—45M TC166A—45M 75C01AP-80 7C420—80C
C1257-35 7C197-35 4C1981-20C 7C161-20C 75C02A-15 7C425A-15
C1257-45 7C197-45 4C1981-25C 7C161-25C 75C02A-20 TC425-20C
C1258-25 7C194-25 4C1981—25M 7C161A-25M 75C02A-25 7C425-25C
C1258-35 7C194-35 4C1981-35C 7C161-35C 75C02A-35 7C425-30C
C1258-45 7C194—45 4C1981-35M TC161A—-35M 75C02A-50 7C425—-40C
C150-12C 7C150—-12C 4C1981-45M TC161A—-45M 75C02A—-80 7C425—-65C
C150-15C 7C150-15C 4C1981-55M T7C161A-55M 75C02AP-20 7C424—-20C
C150-15M 7C150—-15M 4C1982-20C 7C162—-20C 75C02AP-25 7C424—-25C
C150-20C 7C150-15C 4C1982—-25C 7C162-25C 75C02AP-35 7C424-30C
C150-20M 7C150-15M 4C1982-25M 7C162A-25M 75C02AP-50 7C424~40C
C150-25C 7C150-25C 4C1982—-35C 7C162-35C 75C02AP-80 TC424—65C
C150-25M 7C150-25M 4C1982-35M 7C162A-35M 75C03A-15 TC429A—-15
C150-35M 7C150-35M 4C1982—-45M 7C162A—45M 75C03A-20 7C429-20C
C164DW -20C 7C186—20C 4C1982-55M TC162A—55M 75C03A-25 7C429-25C
C164DW-25C 7C186—-25C 93U422-35C 7C122-15C 75C03A-35 7C429-30C
C164DW-25M 7C186A—25M 93U422-35C 7C122-25C 75C03A-50 7C429—-40C
C164DW-35C 7C186—35C 93U422—35C 7C122-35C 75C03A—-80 7C429-65C
C164DW-35M 7C186A—35M 93U422-35M 7C122-25M 75C03AP-20 7C428—-20C
C164DW—45C 7C186—45C 93U422—-35M 7C122-35M 75C03AP-25 7C428—-25C
C164DW—-45M 7C186A—45M 75C03AP~-35 7C428-30C
C164DW—-55C 7C186-55C QUICKLOGIC CYPRESS 75C03AP-50 7C428—40C
C164DW-55M 7C186A~55M PREFIX:QL PREFIX:CY 75C03AP—-80 7C428—65C
C164P—-20C 7C185-20C 12X16-0XX68C 7C383—-0C 75C102A-20 7C425—-20C
C164P-25C 7C185-25C 12X16-0XX681 7C383-01 75C102A-25 7C425~25C
C164P-25M TC185A—-25M 12X16—0XX84C 7C384—-0C 75C102A-35 7C425-25C
C164P—-35C 7C185-35C 12X16—0XX841 7C384—01 75C102A—80 7C425—-65C
C164P-35M 7C185A-35M 12X16—1XX68C 7C383-1C
C164P-45C 7C185-45C 12X16—1XX681 7C383-11 SHARP CYPRESS
C164P—45M TC185A—-45M 12X16—1XX84C 7C384—-1C PREFIX:LH PREFIX:CY
164P—-55C 7C185-55C 12X16—-1XX841 7C384—11 52251-35 7C197-35C
b164P—55M 7C185A~55M 12X16—2XX68C 7C383-2C 52251-45 7C197-45C
C1681-25C TC171A-25C 12X16—-2XX84C 7C384-2C 52252-35 7C194-35C
C1681-35C 7C171A-35C 8X12-0XX44C 7C381-0C 52252-45 7C194—45C
I‘ 'C1681—-35M 7C171A—-35M 8X12-0XX441 7C381-01 52254D-25 7C199-25C

INFO ._L



& CirrESS
% SEMICONDUCTOR

Product Line Cross Reference

SHARP CYPRESS SIGNETICS CYPRESS TI CYPRESS
52254D-35 7C199-35C N82S191A-3 7C291A-50C T4LS219A 27S07C+
52254D-45 7C199-45C N82S191A-6 7C292A-50C 74S189A 745189C
52259 7C188 N82S191C-3 7C291A-35C 745189B 7C189-25C
548115 7C408A-15C N82S191C-6 7C292A-35C HCT9510E 7C510-75C+
5481-25 7C408A-25C S82HS641 7C263/4—55M HCT9510E—-10 7C510-75C+
5481-35 TC408A-35C S82L.5181 7C282—-45M HCT9510M 7C510-75M+
5491-15 TC409A~15C $825181 7C282~45M PAL161.8—-20M PALC16L8-20M
5491-25 TC409A~-25C S82S181A 7C282-45M PAL161.8-25C PALC16L8-25C
5491-35 TC409A-35C $828191-3 7C291A-50M PAL16L8—-30M PALC161L8-30M
549620 7C420-20C S$82S8191-6 7C292A-50M PAL16L8A-2C PALC161L8-35C = '
5496—-35 7C420-30C S82S191A-3 T7C291A-50M PAL16L8A—-2M PALC16L8—-40M
5496-50 7C420-40C S825191A-6 TC292A-50M PAL16L8AC PALC161L8-25C
5496D-15 7C421A-15 $825191B-3 TC291A-50M PAL16L8AM PALC16L8-30M '
5496D—20 7C421-20C $828191B—6 7C292A-50M PAL16R4—-20M PALC16R4-20M -
5496D-35 7C421-30C PALL16R4-25C PALC16R4-25C
5496D—-50 7C421-40C SONY CYPRESS PAL16R4~30M PALC16R4-30M
5497-20 7C424-20C PREFIX:CXK PREFIX:CY PAL16R4A-2C PALC16R4~25C
5497-35 7C424-30C 51256P-35 7C197-35 PAL16R4A—-2M PALC16R4-40M
549750 7C424-40C 51256P—45 7C197-45 PAL16R4AC PALC16R4-25C
5497D-15 TC425A-15 54256P—-35 7C194-35 PAL16R4AM PALC16R4-30M
5497D-20 7C425-20C 54256P—45 7C194—45 PAL16R6—-20M PALC16R6—-20M
5497D-35 7C425-30C 58255A3-25 7C199-25 PAL16R6-25C PALC16R6-25C
5497D-50 TC425-40C 58255AP-25 7C199-25 PAL16R6—30M PALC16R6~30M
5498-20 7C428-20C 58258P-35 7C198-35 PAL16R6A~-2C PALC16R6—-25C
5498-35 7C428-30C 58258P—45 7C198-45 PAL16R6A—-2M PALC16R6—40M
5498-50 7C428-40C 58258SP—-35 7C199-35 PAL16R6AC PALC16R6-25C
5498D—15 7C429A-15 582585P—45 7C199-45 PAL16R6AM PALC16R6—-30M
5498D-20 7C429-20C PAL16R8—-20M PALC16R8-20M
5498D-35 7C429-30C TI CYPRESS PAL16R8-25C PALC16R8-25C
5498D~-50 7C429-40C PREFIX:JBP PREFIX:CY PAL16R8-30M PALC16R8-30M
5499-35 7C432-30C PREFIX:PAL SUFFIX:P PAL16R8A—-2C PALC16R8-25C
5499-50 7C432-40C PREFIX:SM PREFIX:CY PAL16R8A—-2M PALC16R8-40M
5499D-15 7C433A-15 PREFIX:SMJ PREFIX:CY PAL16R8AC PALC16R8-25C
5499D 35 7C433-30C PREFIX:SN PREFIX:CY PAL16RS8AM PALC16R8-30M
5499D~-50 7C433-40C PREFIX:TBP PREFIX:CY PAL20L10A-2C PLDC20G10-25C
5749/3-55 7C263/4-55C PREFIX:TIB PREFIX:CY PAL20L10A~-2M PLDC20G10-30M
5749/J-70 7C263/4-55C PREFIX:TMS PREFIX:CY PAL20L10AC PLDC20G10-35C"
SUFFIX:F SUFFIX:F PAL20L10AM PLDC20G10—-30M
SIGNETICS CYPRESS SUFFIX:J SUFFIX:L PAL20L8A-2C PLDC20G10-25C'
SUFFIX:G SUFFIX:L SUFFIX:N SUFFIX:D PAL20L8A-2M PLDC20G10—-30M
SUFFIX:N SUFFIX:P 10016P8—6C 100E301L—6C PAL20L8AC PLDC20G10-25C!
SUFFIX:R SUFFIX:F 10H16P8—6C 10E301L—-6C PAL20LS8AM PLDC20G10-30M
100422BC 100E422-7C 22V10AC PALC22V10-25C PAL20R4A-2C PLDC20G10—-25C'
100422CC 100E422-7C 22V10AM PALC22V10-30M PAL20R4A-2M PLDC20G10-30M _
100474AC 100E474~7C 54HC189 7C189-25M PAL20R4AC PLDC20G10-25C!
10422BC 10E422-7C 54HCT189 7C189-25M PAL20R4AM PLDC20G10-30M
10422CC 10E422-7C 54LS189A 27LS03M PAL20R6A—2C PLDC20G10~25C!
10474AC 10E474-7C 541.S219A 7C190-25M + PAL20R6A—-2M PLDC20G10-30M
2THC641-45C 7C263/4—45C 54S189A 74S189M PAL20R6AC PLDC20G10-25C!
27THC641-55C 7C263/4—55C 61CD256-35 7C197-35M PAL20R6AM PLDC20G10-30M
N745189 748189C 61CD256—45 7C197-45M PAL20R8A-2C PLDC20G10-25C"
N82HS641 7C263/4—55C 64C256-35 7C194-35M PAL20RS8A-2M PLDC20G10-30M
N82HS641A 7C263/4—45C 64C256—45 7C194—-45M PAL20RBAC PLDC20G10-25C'
N82HS641B 7C263/4-35C 68CE256-35 7C198-35M PAL20R8AM PLDC20G10-30M
N82HS641C . 7C263/4~25C 68CE256—45 7C198—45M PAL22V10-7C PALC22V10D-7C'
N82LHS191-3 7C291A~35C 7489 7C189-25C PAL22V10-7C PAL22V10C-7C ',
N82LHS191-6 7C292A-35C 74ACT29116 7C9116AC PAL22V10-15C PALC22V10B-15( |
N825181 7C281/2—-45C T4ACT29116-1 7C9116AC PAL22V10-20M PALC22V10B—-20N .
N82S181A 7C281/2-45C 74HC189 7C189-25C PAL22V10AC PALC22V10-25C'
N82S181C 7C281/2-30C 74HC219 7C190-25C PAL22V10AC PALC22V10L-25C |
N82S191-3 7C291A-50C 74HCT189 7C189-25C PAL22V10AM PALC22V10-25M] -
N828191-6 7C292A ~-50C T4LS189A - 27LS03C PAL22V10AM PALC22V10-30M]

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Igg

+

*

+
]

meets all performance specs but may not meet Icc or Isp

meets all performance specs except 2V data retention—may not meet Icc or Isg

functionally equivalent
SOIC only

32-pin LCC crosses to the 7C198M
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Product Line Cross Reference

PRESS
'S=# SEMICONDUCTOR

TI CYPRESS TOSHIBA CYPRESS VTI (VLSI) CYPRESS
PAL22V10C PALC22V10-35C 55417P/3-35 7C166—35C 7142-55C 7C142—-55C
PAL22V10C PALC22V10L-35C 55464-17 7B194-15C 7142-70 7C142~-55C
SN74ACT7201LA15  7C421A-15 55464—-20 7C194-20C 7142-70C 7C142—-55C
SN74ACT7201LA25  7C421-25 5546425 7C194-25C 7142—-90C 7C142—55C
SN74ACT7202LA15  7C425A-15 55464~35 7C194-35C 7142A-25C 7C142—-25C
SN74ACT7202LA25  7C425-25 55464P/J-25 7C194-25C 7142A-30C 7C142~-25C
SN74ACT7203L15 TC429A~15 55464P/J-35 7C194-35C 7142A-35 7C142-35C
SN74ACT7203L25 7C429-25 55465-17 7B196-15C 7142A-35C 7C142-35C
SN74ACT7204L15 7C433A-15 55465-20 7C196-20C 7142A~45 7C142—-45C
SN74ACT7204L25 7C433-25 55465-25 7C196-25C 7142A-45C 7C142—-45C
55465-35 7C196—-35C
TOSHIBA CYPRESS 55465P/J—-25 7C195-25C WSI CYPRESS
PREFIX:P SUFFIX:P 55465P/J~35 7C195-35C PREFIX:WS PREFIX:CY
PREFIX:TC PREFIX:CY 5561—45 7C187—45C+ SUFFIX:C PREFIX:CY
PREFIX:TMM PREFIX:CY 5561-55 7C187—-45C+ SUFFIX:D PREFIX:CY
SUFFIX:D SUFFIX:D 5561-70 7C187-45C+ SUFFIX:M SUFFIX:P
2015A-10 7C128A—-55C+ 5561P/J—-45 7C187-45C SUFFIX:P PREFIX:CY
015A-12 7C128A—-55C+ 5561P/J—55 7C187-35C 29Co01C 7C901-31C
015A-15 7C128A—-55C+ 5561P/J-70 7C187—45C 57C45-25C 7C245A—-25C
2015A-90 7C128A-55C+ 5562-35 7C187-35C 57C45-25M 7C245A~-25M
2018-25 7C128A—-25C 5562—45 7C187-45C 57C45-35C 7C245A—-35C
2018-35 7C128A-35C 5562—55 7C187—-45C 57C45-35M 7C245A—-35M
201845 7C128A—45C 5562P/J-35 7C187-45C 57C45-45C 7C245A—45C
2018-55 7C128A~55C+ 5562P/J—45 7C187—-45C 57C45-45M 7C245A—45M
2018AP-35 7C128A-35C 5562P/J—55 7C187-45C 57C49B-35C 7C263/4—35C
1018AP-45 7C128A—45C 5563—10 7C185-55C 57C49B~-45C 7C263/4—45C
206825 TC168A-25C 556312 7C185-55C 57C49B—-45M 7C263/4—45C
206835 7C168A—35C 5563—-15 7C185-55C 57C49B-55C 7C263/4—55C
2068—45 7C168A—45C 5565—10 7C186—55C 57C49B-55M 7C263/4—55C
106855 7C168A~-45C 5565-12 7C186-55C 57C49B-70C 7C263/4—55C
'069—-35 7C169A-35C 5565—~15 7C186-55C 57C49B-70M 7C263/4—55C
'078—35 7C170A-35C 5588P/J-20 7C185-20C 57C49C~-25C 7C263/4-25C
07845 7C170A—45C 5588P/J-25 7C185-25C 57C49C-35C 7C263/4-35C
07855 7C170A—-45C 5589P/J—25 7C182-25C 57C49C-45C 7C263/4—45C
08835 7C186-35C 55B328-12 7B199-12C 57C49C—-45M 7C263/4—45C
088—-45 7C186-45C 55B328—15 7B199-15C 57C49C-55C 7C263/4—55C
088-55 7C186—-55C 55B464—-12 7B194-12C 57C49C-55M 7C263/4—55C
i15 2147-55C 55B464-15 7B194-15C 57C49C-70C 7C263/4—55C
i15-1 2147-55C 55B465—12 7B196—-12C 57C49C-70M 7C263/4—55C
i5187T-25 7C183-25C 55B465—15 7B196-15C 57C51C—-45C 7C251/4~45C
i5187T-30 7C183-25C 57C51C-45M 7C251/4—45M
i5188T-25 7C184—25C VTI (VLSI) CYPRESS 57C51C-55C 7C251/4-55C
i5188T—30 7C184—-25C PREFIX:VL PREFIX:CY 57C51C-55M 7C251/4-55M
1525710 7C199-55C PREFIX:VT PREFIX:CY 57C51C-70C 7C251/4—55M
i5257-12 7C199-55C 2010—-65 7C510—65C 57C51C—-70M 7C251/4—55M
i5257-70 7C199-55C 2010-70 7C510-65C 57C71C-35C 7C271-35C
i5257-85 7C199—-55C 2010—90 7C510-75C 57C71C-45C 7C2711-45C
15328-17 7C199-15C 2130-10C 7C130—-55C 57C71C-55C 7C271-55C
i5328—20 7C199-20C 2130-12C 7C130-55C 57C71C-55M 7C271-55M
i5328-25 7C199-25C 2130-15C 7C130-55C 57C71C-70C 7C271-55M
15328-35 7C199-35C 7132-55 7C132-55C 57C71C-70M 7C271-55M
15328P/1-25 7C199-25C 7132-55C 7C132-55C 57C191B-35C 7C292—-35C
i5328P/J-35 7C199-35C 7132-70 7C132-55C 57C191B-35M 7C292—-35M
i5329P/J 7C188 7132-70C 7C132-55C 57C191B-45C 7C292—-35C
5416—-35 7C164-35C 7132-90C 7C132-55C 57C191B—-45M 7C292—-35M
i5416—45 7C164—-45C 7132A-25C 7C132-25C 57C191B-50M 7C292A~50M
5417-25 7C166—25C 7132A-30C 7C132-25C 57C191B-55C 7C292A-50C
5417-35 7C166—35C 7132A-35 7C132-35C 57C191B-55M 7C292A—50M
5417-45 7C166—45C 7132A-35C 7C132-35C 57C191C-25C TC292A-25C
i5417P/J-15 7C166—15C 7132A-45 7C132-45C 57C191C-35C 7C292A-35C
5417P/1-20 7C166—20C 7132A—-45C 7C132—-45C 57C191C-45C 7C292-35C
i5417P/J-25 7C166—25C 7142—-55 7C142—55C 57C191C—45M 7C292—35M

INFO H
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Product Line Cross Reference

WSI
57C191C-55C
57C191C-55M
57C256F—35C
57C256F—45C
57C256F-55C
57C256F-55M
57C291B~-35C
57C291B-35M
57C291B-45C
57C291B-45M
57C291B—-50M
57C291B-55C
57C291B-55M
57C291C-25C
57C291C-35C
57C291C—-45C
57C291C—-45M
57C291C-55C
57C291C~-55M
57C64F-55C
5901C

5901M

5910AC
5910AM

59510

59516

59517

CYPRESS
7C292-50C
7C292-50M
7C274-35C
7C274-45C
7C274-55C
7C274-55M
7C291-35C
7C291-35M
7C291-35C
7C291-35M
7C291-50M
7C291-50C
7C291-50M
7C291A-25C
7C291A-35C
7C291~-35C
7C291-35M
7C291-50C
7C291-50M
7C266—55C
2901CC+
2901CM +
7C910-40C
7C910—-46M
7C510
7C516—45C
7C517-45C

Document # 38—00238

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Isg

+ =
* =
— = functionally equivalent

¥ = SOIConly

¥ = 32-pin LCC crosses to the 7C198M

meets all performance specs but may not meet Icc or Isg
meets all performance specs except 2V data retention—may not meet Icc or Isg
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% Section Contents
& SEMICONDUCTOR

Static RAMs (Random Access Memory) Page Number
Device Number Description
. CYT7C101A 256K x 4 Static RAM with Separate /O . .. ..o 2-1
CY7C102A 256K x 4 Static RAM with Separate I/O . ... ..o i i 2-1
CY7C106A 256K x4 Static RAM ... . i e e 2-9
CY7C107A IMXIStatic RAM ... o e 2-17
CY7C109A 128K X 8 StALIC RAM ..ottt ettt e 2-24
CY7C123 256K x4 Static RAWRAM . ..ottt it i 2-32
CY7C128A 2KX8Static R/W RAM ...ttt et et 2-38
CY7C130 1K x8 Dual-Port Static RAM ... ...ttt 2-45
CY7C131 1K x 8 Dual-Port Static RAM ..... e e s 2-45
CY7C140 1IKx8Dual-Port Static RAM ...t e i s 2-45
CY7C141 1Kx 8 Dual-Port Static RAM ...t 2-45
CY7C132 2K x8Dual-Port Static RAM ...ttt 2-58
CY7C136 2Kx 8 Dual-Port Static RAM ... ...ttt it it 2-58
CY7C142 2Kx8Dual-Port Static RAM ...ttt 2-58
CY7C146 2Kx8Dual-Port Static RAM ... ..ottt s 2-58
CY7B134 4Kx8Dual-Port Static RAM ... ...t i i s 2-71
CY7B135 4K x 8 Dual-Port Static RAM ... .. . e e 2-71
CY7B1342 4K x 8 Dual-Port Static RAM with Semaphores ................ ... ... ..l 2-71
CY7B138 4K x 8 Dual-Port Static RAM with Semaphores, INL,and BUSY ..................... 2-83
CY7B139 4K x 9 Dual-Port Static RAM with Semaphores, INL, and BUSY .................o... 2-83
CY7B144 8K x 8 Dual-Port Static RAM with Semaphores, INL, and BUSY ..................... 2-99
CY7B145 8K x 9 Dual-Port Static RAM with Semaphores, INT, and BUSY ..................... 2-99
CY7C148 IKx4Static RAM ..o i e 2-115
CY7C149 IKx4Static RAM ... i e e e e 2-115
CY7C150 IKx4Static R/IW RAM ... i e e i 2—-122
CY7B161 16K x 4 Static RAM Separate I/O .. ........ ... i 2-130
CY7B162 16K x4 Static RAM Separate I/O ...t 2-130
CY7C161 16K x 4 Static RAM Separate I/O ... ...t 2-137
CY7C162 16K x4 Static RAM Separate I/O ... e 2-137
CY7C161A 16K x 4 Static RAM Separate I/O ...t 2—145
CY7C162A 16K x 4 Static RAM Separate I/O ... 2-145
CY7B164 . 16Kx4 Static R/AW RAM . . ovti i i i i e 2—-154
CY7B166 16K x4 Static RAW RAM ..o e e it 2—-154
CY7C164 16K x4 Static RAM .ot e e e 2-160
CY7C166 16K x 4 Static RAM with Output Enable .....oooviiiiiiii 2-160
- CY7C164A , 16K x4 Static RAM ..ot i e e 2-167
CYT7C166A 16K x 4 Static RAM with Output Enable . ... 2-167
CY7C167A 16K x1Static RAM ..o i e s 2-175
CY7C168A AKXAR/W RAM .. e e 2—-182
CY7C169A AKXAR/W RAM ..ot e e e e 2-182
CY7C170A AKX 4Static RAWRAM . ..ot 2-190
CY7C171A 4K x 4 Static R’'WRAM Separate I/O ..ottt 2-195
. CYTC172A 4K x 4 Static R/'WRAM Separate [/O .......ooviviiiiiiii i 2-195
CY7B173 32K x 9 Synchronous Cache R'IW RAM . ......oiiiiiiiiiiiiiii it 2-203
CY7B174 32K x 9 Synchronous Cache RIWRAM ... ...ttt 2-203
CY7B173A 32K x9 Synchronous Cache R'W RAM ........ ..ot 2-212
CY7B174A 32K x 9 Synchronous Cache RF'W RAM ... ..ot 2-212
CY7B175 32K x 9 Synchronous Pentium CPU Cache R'WRAM .............. ..., 2-224
CY7C178 32K x 18 Synchronous Cache RAM . ... ... ..ottt 2-236
CY7C179 32K x 18 Synchronous Cache RAM ... ...t 2-236

CY7B180 AKx18Cache Tag. ... ovvit i i s 2-248
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Static RAMs (Random Access Memory) (continued) Page Number
Device Number Description

CY7B181 K18 Cache Tag .. ...ttt i e 2-248
CY7C182 BKx9Static RAIWRAM .. ... e 2-268
CY7B185 BKx8Static RAM ..ot e 2-273
CY7C185 BKX8StAtIC RAM ...ttt e e 2-278
CYT7CI85A BKX8Static RAM .. .ov it i e 2-287
CY7C187 64K X1 Static RAM ...t e 2-295
CY7C187A 64K x 1Static RAIW RAM . ... i i e i 2-302
CY7C188 3ZKxI9Static RAM ..o e 2-310
CY7B191 64K x 4 Static R/'W RAM with Separate /O .................... ... ..ol 2-317
CY7B192 64K x 4 Static R/'W RAM with Separate /O ............cioiiiiiiiiiiniinn, 2-317
CY7C191 64K x 4 Static RAMwith Separate I/O .. ........oi it 2-323
CY7C192 64K x 4 Static RAM with Separate I/O .. ... 2-323
CY7B1% 64K x4 Static RIW RAM ... i it e i nes 2-331
CY7B195 64K x 4 Static R/W RAM with Output Enable ..............ccocoiiiiiiiiiiin., 2-331
CY7B196 64K x 4 Static R/W RAM with Output Enable ..............c.ccvviieiiiiiinin... 2-331
CY7C194 64K x4 Static RAM ... . 2-339
CY7C195 64K x 4 Static R/W RAM with Output Enable .................... ..ot 2-339
CY7C196 64K x 4 Static R/W RAM with Output Enable ................ ...t 2-339
CY7C197 256Kx1Static RIWRAM L. ..ot 2-348
CY7B199 32Kx8Static RAM ... e e 2-356
CY7C199 B2Kx8Static RAM ... 2-362
CY7C1001 256K x 4 Static RAM with Separate I/O . .. .....cvi i 2-371
CY7C1002 256K x 4 Static RAM with Separate I/O . ............ooiiiiiiiiiii e, 2-37
CY7C1006 256K x4 Static RAM ..ot e e 2-378
CY7C1007 IMxIStatic RAM ..o e 2-385
CY7C1009 128K x 8 Static RAM ...t 2-391
CY7C1031 64K x 18 Synchronous Cache RAM . ... . ..ottt 2-398
CY7C1032 64K x 18 Synchronous Cache RAM ....... ..ot 2-398
CY7B1051 64K x 18 Synchronous Pipelined Cache R'WRAM ..., 2—-410
CY7B1061 128K x 18 Synchronous Pipelined Cache R'W RAM ...t 2-410
CY7B1055 32K x 36 Synchronous Pipelined Cache R’'WRAM ..................coiiiiinan. 2—-411
CY7B1065 64K x 36 Synchronous Pipelined Cache R'WRAM ............ ... ... .. ... 2—-411
CY7B1094 64K x4 Static RAWRAM ... 2-412
CY7B1095 64K x4 Static RAWRAM ... ..o 2—-412
CY7B1096 64Kx4Static RAIWRAM ... oo 2—-412
CY7B1099 32Kx8Static RAIWRAM ... e 2-419
CY7C1331 64K x 18 Synchronous Cache 3.3V RAM ......c.oiiiiiiiiii i 2-425
CY7C1332 64K x 18 Synchronous Cache 3.3VRAM ... ... ..ottt 2-425
CY7C1378 32K x 18 Synchronous Cache 33VRAM ........coiiiiiiiiiiiiiiiiiniananannn 2-437
CY7C1379 32K x 18 Synchronous Cache 33VRAM .......coiiiiiiiiiiiiiiiiii i 2-437
CY7C1388 33V32Kx9Static RAM ...t e 2-438

CY7C1399 33V32Kx8Static RAM ... e 2—444

SRAMs H
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Features
¢ High speed
— taa=12ns
o Transparent write (7C101A)
o CMOS for optimum speed/power
e Low active power
— 910 mW
e Low standby power
— 275 mW
e 2.0V data retention
— 100 pW

e Automatic power-down when
deselected

e TTL-compatible inputs and outputs

CYPRESS
SEMICONDUCTOR

PRELIMINARY

CY7C101A
CY7C102A

Functional Description

The CY7C101A and CY7C102A are high-
performance CMOS static RAMs orga-
nized as 262,144 x 4 bits with separate 1/O.
Easy memory expansion is provided by ac-
tive LOW chip enable (CE) and three-
state drivers. Both devices have an auto-
matic power-down feature, reducing the
power consumption by more than 65%
when deselected.

Writing to the device is accomplished by
taking both chip enable (CE) and write en-
able (WE) inputs LOW. Data on the four
input pins (Ip through I3) iswritten into the
memory location specified on the address
pins (Ag through Ay7).

Readingthe device is accomplished by tak-
ing chip enable (CE) LOW while write en-

256K x 4 Static RAM
with Separate I/O

able (WE) remains HIGH. Under these
conditions, the contents of the memory lo-
cation specified on the address pinswill ap-
pear on the four data output pins (Op
through O3).

The data output pins on the CY7C101A
and the CY7C102A are placed in a high-
impedance state when the device is dese-
lected (CE HIGH). The CY7C102A’s out-
puts are also placed in a high-impedance
state during a write operation (CEand WE
LOW). In a write operation on the
CY7C101A, the output pins will carry the
same data as the inputs after a specified
delay.

The CY7C101A and CY7C102A are avail-

able in standard 400-mil-wide DIPs and
SOJs.

Logic Block Diagram Pin Configuration
-1
N lo
DIP/SOJ
_ﬂ* l4 Top View
- NC Vee
I N l2 A16 L2 As
A A7 Az
l — N '3 Ag Aq
A1 A5
INPUT BUFFER A2 s Ag
A0 D7 oo A7
A1t O 8 761024 Ag
Ag i N A2 Oo 2 NC
ﬁ1 & ® — 0o A1z O10 I
A2 Q = N Ay O 11 |
A5 o 512x512x4 | 4] < % 04 Ag S
A5 O ARRAY H ) . I3 1
Ag—> z g 02 I Op
A7 2 % _:l?—— fo) GSE %%
As 3
1? ] C101A-2
COLUMN | [wer
DECODER
R334 | I
LEET << < P o] l
17cto2a0ny| 1
':—CE - WE
T7GioTAONLY | ~ |
- -- - - -t cl01A-1
Selection Guide
7C101A-12 | 7C101A—-15 | 7C101A-20 | 7C101A-25 | 7C101A-35
7C102A-12 | 7C102A~15 | 7C102A—-20 | 7C102A-25 | 7C102A-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Commercial 165 155 140 130 125
| Current (mA) Military 165 150 140 135
Maximum Standby Commercial 50 40 30 30 25
Current (mA) Military 40 30 30 25

SRAMs H



CY7C101A

§ F CYPRESS PRELIMINARY  CY7C102A
& SEMICONDUCTOR -
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°Cc  Latch-UpCurrent ..................ciial >200 mA
Ambient Temperature with Operating Range
Power Applied ....................L - 55°Cto +125°C Ambient
Supply Voltage on Ve Relative to GNDI - 0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs : o o + 10%
in High Z Statall] oo . —05VitoVge+0sy | Commercial 0°Cto +70°C SV 10%
DC Input Voltagelll ............... - 0.5V to Vee + 0.5V Military(] - 55°Cto +125°C 5V +10%
Current into Outputs (LOW) ..................... 20 mA
Electrical Characteristics Over the Operating Rangel®]
. 7C101A-12 7C101A-15 7C101A-20
7C102A~12 7C102A-15 7C102A-20
Parameter Description Test Conditions Min. Max. Min. Max. Min. Max. Unit
Vou Output HIGH Vce = Min,, 24 2.4 2.4 \'%
Voltage Ion = — 40mA
VoL Output LOW Voltage | Voc = Min, Igr, = 8.0 mA 04 04 0.4 \4
Vi Input HIGH Voltage 22 |Vec+03[ 22 |Vec+03| 22 [Vec+03| V
ViL Input LOW Voltagell] -03] 08 |-03] 08 -03]| 08 \J
Ix Input Load Current |GND < Vi < Ve -1 +1 -1 +1 -1 +1 HA
Ioz Output Leakage GND < Vi< Vce, -5 +5 -5 +5 -5 +5 A
Current Output Disabled
Ios Output Short Ve = Max., Voyt = GND -300 —-300 -300 | mA
Circuit Currentl4]
Icc VccOperatingSupply | Ve = Max., Com’l 165 155 140 mA
Current Iour = 0mA, -
f=fmax = Utge | Mil 165 150
Isp1 Automatic CE Power- | Max. Vcc, Com’l 50 40 30 mA
Down Current CE > Vi,
— TTL Inputs ViN = Vigor .
VIN < VIL £ = fuax Mil 40 30
Ism2 Automatic CE Power- | Max. Vg, Com’l 2 2 2 mA
Down Current CE > Vce - 03V,
— CMOS Inputs VIN> Ve = 03V Fonr ) 2
or VIN < 03\7, =0
2-2
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Electrical Characteristics Over the Operating Rangel®l (continued)

7C101A-25 7C101A-35
7C102A-25 7C102A-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Vce = Min,, 24 2.4 \%
Voltage Iog = —4.0mA
VoL Output LOW Voltage Vce = Min,, Igp, = 8.0 mA 0.4 04 \"
ViH Input HIGH Voltage 22 | Vec+03 22 | Vec+03 \%
A% 8 Input LOW Voltagelll -03 0.8 -03 08 \'
Ipx - Input Load Current GND < Vi < V¢ -1 +1 -1 +1 nA
Ioz Output Leakage GND < Vi < Ve, -5 +5 -5 +5 A
Current Output Disabled )
Ios Output Short Vce = Max.,, Voyr = GND -300 —-300 mA
Circuit Current?4
Icc V¢ Operating Supply Vee = Max. Com’l 130 125 mA
Current Iour = 0mA, n
f = fmax = ltrc Mil 140 135
IsB1 Automatic CE Power- | Max. Vcc, Com’l 30 mA
Down Current CE > Vg,
— TTL Inputs ViN > Vg or :
VN < Vi, £ = fmax Mil %
Isga Automatic CE Power- Max. Vg, Com’l 2 2 mA
Down Current CE > Ve - 03V,
— CMOS Inputs VIN > Ve — 03V Mil 2 2
or Vin < 0.3V, f=0
Capacitancelsl
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta = 25°C, f = 1 MHz, 7 pF
. Vee = 5.0V
Cin: Controls ) 10 pF
Cour Output Capacitance 10 pF
Notes:
1. Vi (min.) = —2.0V for pulse durations of less than 20 ns. 4. Notmore than 1 output should be shorted at one time. Duration of the

2. Ta is the “instant on” case temperature.

3. Seethe last page of this specification for Group A subgroup testing in-

short circuit should not exceed 30 seconds.
5. Tested initially and after any design or process changes that may affect

formation. these parameters.

AC Test Loads and Waveforms
R1480Q R1480Q ALL INPUT PULSES
5V 5V 3.0v
OUTPUT b OUTPUT b 90%
$ R2 S R2 GND 10%
30 pF S F p:
T 1 2se0 sp T 1 2ss0 .

INCLUDING = = INCLUDING = = <3ns

JIG AND JIG AND

SCOPE SCOPE

(a) b) C101A-3 C101A-4
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT O——wWA—0 1.73V

SRAMs E
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Switching Characteristics Over the Operating Rangel3 6]
7C101A-12 | 7C101A-15 | 7C101A-20 | 7C101A-25 | 7C101A-35
7C102A-12 | 7C102A-15 | 7C102A-20 | 7C102A-25 | 7C102A-35
Parameter Description Min. [ Max. [ Min. | Max. | Min. | Max. [ Min. [ Max. [ Min, | Max. | Unit
READ CYCLE
trC Read Cycle Time 12 15 20 25 35 ns
tAA Address to Data Valid 12 15 20 25 35 ns
Data Hold from Address
toHA Change . 3 3 3 3 3 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tLZCE CE LOW to Low Z!"] 3 3 3 3 3 ns
tHZCE CE HIGH to High Z[7-8] 6 7 8 10 10 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpp CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLED!
twe Write Cycle Time 12 15 20 25 35 ns
tSCE CE LOW to Write End 10 12 15 20 25 ns
taw éddress Set-Up to Write 10 12 15 20 25 s
nd
Address Hold from Write
tHA End 0 0 0 0 0 ns
Address Set-Up to Write
tsA Start 0 0 0 0 0 ns
tPWE WE Pulse Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 7 8 10 15 20 ns
tHD Data Hold from Write End [ 0 0 0 ns
tLzZwE WE HIGH to Low ZI7] 3 3 3 3 ns
tHZWE WE LOW to High Z[7-8 6 7 8 10 10 ns
WE LOW to Data Valid
tDWE (7C101A) 12 15 20 25 35 ns
CE LOW to Data Valid
tDCE (C101A) 12 15 20 25 35 ns
Data Valid to Output Valid
tADV (TC101A) 12 15 20 25 35 ns
Notes:
6. Test conditions assume signal transition time of 3 ns or less, timing ref- The internal write time of the memory is defined by the overlap of CE

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified I /Ioy and 30-pF load capacitance.

At any given temperature and voltage condition, tyzcg is less than
trzcg and tyzwe is less than ty zwr for any given device.

tHZCE, and tyzwe are specified with a load capacitance of 5 pF as in
part (b) of AC Test Loads. Transition is measured £500 mV from
steady-state voltage.

and WE LOW. CE and WE must be LOW to initiate a write, and the
transition of any of these signals can terminate the write. The input
data set-up and hold timing should be referenced to the leading edge
of the signal that terminates the write.
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Data Retention Characteristics Over the Operating Range

SRAMs H

Commercial Military
Parameter Description Conditions!(10] Min. | Max, | Min. | Max. | Unit
VDR Vc for Retention Data 2.0 2.0 \'%
Icepr Data Retention Current Ve = Vpr = 2.0V, 50 70 A
CE > Ve — 0.3V,
teprl] Chip Deselect to Data Retention Time VNS> \%i: —030r 0 0 ns
gl Operation Recovery Time ViN< 03V trc trc | ns
Note:
10. No input may exceed Ve + 0.5V.
Data Retention Waveform
DATA RETENTION MODE
V,
cc 4.5V A\ VpR = 2V 7 asv
tcor —| [e— tg
= L SRANNN
C101A-5
Switching Waveforms
Read Cycle No. 1[11,12]
fe— tac
ADDRESS )Q , )K
j———————— a7
———— toya ——|
DATA OUT PREVIOUS DATA VALID DATA VALID
C101A-6
Read Cycle No, 2[12,13]
ADDRESS >< 1‘(
tre
T 4
N /|
tace
1
[e— thzce —» HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT <K& DATA VALID
tizce
teD
le—— 1
Vce FU \| ICC
SUPPLY 50% 50%
CURRENT " N— 18
C101A-7
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Switching Waveforms (continued)

Write Cycle No. 1 (CE Controlled)[® 14]

|-

twe —
- tsa tsce
\ P
cE N
taw tHA
tpwe
e N L0
MARNNE Yt
f tsb tHp
DATA IN . ’ DATA VALID
DATAOUT  HIGH IMPEDANCE e— tHzcE —>
(7C102A) -
ADY ——————
DGE S&T) ><><>< DATA VALID Y
tzce C101A-8
toce
Write Cycle No. 2 (WE Controlled)[]
twe
ADDRESS >< X
1 tsce
N 5
SN Y A
taw tHa
tsa tpwe
WE 4
WE RN J
I tsp tHD
DATAIN DATA VALID
tHzwe —-| re— Y zZWE
DATA OUT y N\ HIGH IMPEDANCE
reraen) L X DX X XX XX X XXX X D> K
towe > thzce |
DATA OUT \
reioin X X X X XX XX X KX DATA VALID
i tapv
' C101A-9
Notes:
11. Device is continuously selected, CE = V.. 14. 1f CE goes HIGH simultaneously with WE going HIGH, the output
12. WE is HIGH for read cycle. remains in a high-impedance state (7C102A only).

13. Address valid prior to or coincident with CE transition LOW.
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Truth Table
CE | WE 09— 03 Mode Power
H X High Z Power-Down Standby (Isg)
L H Data Out Read Active (Icc)
L L High Z 7C102A: Standard Write Active (Icc)
L L | Input Tracking 7C101A: Transparent Writel15] Active (Icc)
Note:
15. Outputs track inputs after specified delay.
Ordering Information
Speed Package Operating
(ns) Ordering Code Name ... PackageType Range
12 CY7C101A—-12PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-12VC V33 32-Lead (400-Mil) Molded SOJ
15 CY7C101A-15PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-15VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A-15DMB D44 32-Lead (400-Mil) CerDIP Military
20 CY7C101A-20PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-20VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A-20DMB D44 32-Lead (400-Mil) CerDIP Military
25 CY7C101A-25PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-25VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A-25DMB D44 32-Lead (400-Mil) CerDIP Military
35 CY7C101A-35PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-35VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A-35DMB D44 32-Lead (400-Mil) CerDIP Military
Speed Package . Operating
(ns) Ordering Code Name Package Type Range
12 CY7C102A-12PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-12VC V33 32-Lead (400-Mi1) Molded SOJ
15 CY7C102A—-15PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-15VC V33 32-Lead (400-Mil) Molded SOJ )
CY7C102A—-15DMB D44 32-Lead (400-Mil) CerDIP ' Military
20 CY7C102A—-20PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-20VC V33 32-Lead (400-Mil) Molded SOJ
CY7C102A—-20DMB D44 32-Lead (400-Mil) CerDIP Military
25 CY7C102A-25PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A—-25VC V33 32-Lead (400-Mil) Molded SOJ
CY7C102A—-25DMB D44 32-Lead (400-Mil) CerDIP Military
35 CY7C102A-35PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A~-35VC V33 32-Lead (400-Mil) Molded SOJ
CY7C102A-35DMB D44 32-Lead (400-Mil) CerDIP Military

SRAMs H
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameter Subgroups

Von 1,2,3

VoL 1,2,3

Vg 1,2,3

VIL Max. 1, 2, 3

Ix 1,2,3

Toz, 1,2,3

Icc 1,2,3

Isp1 1,2,3

Tse2 1,2,3

Switching Characteristics

Parameter I Subgroups
READ CYCLE
trC 7,8,9,10,11
taA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10, 11
tSCE 7,8,9,10,11
tAw 7,8,9,10, 11
tHA " 17,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
tpwel16] 7,8,9,10,11
tapvilol 7,8,9,10,11
Note:

16. 7C101A only.
Document #: 38—00231



Features
e High speed
— taa=12ns
o CMOS for optimum speed/power
e Low active power
— 910 mW
o Low standby power
— 275 mW
e 2.0V data retention
— 100 pyW

e Automatic power-down when
deselected

e TTL-compatible inputs and outputs

CYPRESS
SEMICONDUCTOR

PRELIMINARY CY7C106A

Functional Description

The CY7C106A is a high-performance
CMOS static RAM organized as 262,144
words by 4 bits. Easy memory expansion is
provided by an active LOW chip enable
(CE), an active LOW output enable (OE),
and three-state drivers. The device has an
automatic power-down feature that re-
duces power consumption by more than
65% when deselected.

Writing to the device is accomplished by
taking chip enable (CE) and write enable
(WE) inputs LOW. Data on the four /O
pins (I/Op through 1/O3) is then written
into the location specified on the address
pins (Ag through Aj7).

256K x 4 Static RAM

Reading from the device is accomplished
by taking chip enable (CE) and output en-
able (OE) LOW while forcingwrite enable
(WE) HIGH. Under these conditions, the
contents of the memory location specified
by the address pins will appear on the four
I/O pins.

Thefourinput/output pins (I/Og through I/
O3) are placed in a high-impedance state
when the device is deselected (CE HIGH),
the outputs are disabled (OE HIGH), or
during a write operation (CE and WE
LOW).

The CY7C106A is available in standard
400-mil-wide DIPs and SOJs.

Logic Block Diagram Pin Configuration
-
— N DIP/SOJ
] Top View
INPUT BUFFER

At <

A= & > /03

Az =) @ ' .

A8 = > 0,

As o 512x512x4 : Y

As ARRAY ) P 1o

Al g g *

Ag & 17 N

Ag |1/ 1/0g

COLUMN Do . CE
DECODER < B
AR EE R =1
e < b~ O
C106A-1
Selection Guide
7C106A-12 7C106A—15 7C106A—-20 7C106A—25 7C106A—-35

Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating | Commercial 165 155 140 130 125
Current (mA| Military 165 150 140 135
Maximum Standby Commercial 50 40 30 30 25
Current (mA) Military 40 30 30 25

SRAMs H
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PRELIMINARY  CY7C106A
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................ - 65°Cto +150°C  Latch-Up Current .....................ooo., >200 mA
Ambient Temperature with :
POWer APPHed ... vvvevrnernernns. _ss°Cto+125c  Operating Range
. . 17 _ Ambient -
Supply Voltage or} Vcc Relative to GNDI! 0.5V to +7.0V Range Temperaturel2] Veo
DC Voltage Applied to Outputs -
in High Z Stateﬁ] ................. - 0.5V to Veg + 0.5V Commercial 0°Cto +70°C 5V £10%
DC Input Voltagel!] ............... - 05Vto Vge + 0.5V Military —55°Cto +125°C 5V *10%
Current into Outputs (LOW) ..................... 20 mA
Electrical Characteristics Over the Operating Rangel3]
‘ 7C106A—-12 | 7C106A—15 | 7C106A~—20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vce = Min, Iog = — 40mA 2.4 2.4 2.4 A%
VoL Output LOW Voltage Ve = Min, Igp, = 8.0 mA 0.4 0.4 0.4 v
Vg Input HIGH Voltage 22 | Vee 22 | Veeo 22 | Vee \'
+0.3 + 03 +03
v Input LOW Voltagelll -03]| 08 |[—-03] 08 |-03[ 08 |V
Ix Input Load Current GND < Vi < Ve -1 +1 -1 +1 -1 +1 nA
Ioz Output Leakage Current | GND < Vi< Vg, -5 +5 -5 +5 -5 +5 | nA
Output Disabled
Ios Output Short Vec = Max,, Vout = GND —300 —300" —300 | mA
Circuit Currentl4]
Icc Ve Operating Ve = Max., Com’] 165 155 140 | mA
SupplyCurrent I =0mA,
PPy P N ity Mil 165 150
Isp1 Automatic CE Max. Ve, CE > Vig, Com’l 50 40 30 |mA
Power-Down Current VIN > VHOr ViN < V1,
— TTL Inputs f = frax : Mil 40 30
Isga Automatic CE Max. Ve, Com’l 2 2 2 mA
Power-Down Current CE > Ve — 03V,
— CMOS Inputs VIN > VCC - 03V Mil 2 2
or Viy < 0.3V, £=0 'n
Notes:
1. VpL (min.) = — 2.0V for pulse durations of less than 20 ns. 4. Notmore than 1 outputshould be shorted at one time. Duration of the

2. Tais the “instant on” case temperature.
3. Seethelast page of this specification for Group A subgroup testing in-
formation. ’

short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Range(?]
7C106A—25 7C106A—-35
Parameter Description Test Conditions Min. Max. Min, Max. Unit
Vou Output HIGH Voltage Vce = Min, Iog = — 40mA 24 2.4 \'%
VoL Output LOW Voltage Vce = Min, Igr, = 8.0 mA 0.4 04 v g
Viu Input HIGH Voltage 22 Vee + 0.3 2.2 Vec+03 | V L
Vi Input LOW Voltagell ~03 08 —03 08 v | %
Irx Input Load Current GND < Vi < Ve -1 +1 -1 +1 pA
Ioz Output Leakage Current |GND < Vi< Ve, -5 +5 -5 +5 nA
Output Disabled
Ios Qutput Short Ve = Max., Voyt = GND -300 —300 mA
Circuit Currentl4]
Icc Ve Operating Vcc = Max., Com’l 130 125 mA
SupplyCurrent I =0mA,
i 2 faax = Ltne Mil 140 135
Isp1 Automatic CE Max. Ve, CE > Vi, Com’l 30 25 mA
Power-Down Current VIN > Vig or Vin < Vi,
— TTL Inputs f = fmax Mil 30 25
Isp2 Automatic CE Max. Vg, Com’l 2 2 mA
Power-Down Current CE > Ve - 03V,
— CMOS Inputs Vin > Ve - 03V Mil 2 2
or Viy < 0.3V, f=0
Capacitancel’]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta = 25°C,f = 1 MHz, 7 pF
Vee = 5.0V
Cin: Controls 10 pF
Cout Output Capacitance 10 pF
Note:
5. Tested initially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1 480Q R1 4809 ALL INPUT PULSES
5V 5V 3.0V
OUTPUT 4 OUTPUT b 90% 0%
$ Ro S Ro GND 10% 10%
< <
% pFI | 2550 ° pFI { 2@
INCLUDING = = INCLUDING = = <3ns <3ns
JIG AND JIG AND
SCOPE SCOPE
(a) (b) C106A~3 C106A—4
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT 0—'\9\/\/—0 1.73V
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Switching Characteristics Over the Operating Range[36]

PRELIMINARY  CY7C106A

7C106A—12 | 7C106A—15 | 7C106A—20 | 7C106A—-25 | 7C106A-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE ‘
trRC Read Cycle Time 12 15 20 25 35 ns
tAA Address to Data Valid 12 15 20 25 35 ns
tOHA Data Hold from Address Change 3 3 3 3 3 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tDOE OE LOW to Data Valid 6 7 8 10 10 ns
tLZOE OELOWtoLowZ 0 0 0 0 0 ns
tHZOE OE HIGH to High Z[7-8] 6 7 8 10 10 | ns
tLZCE CE LOW to Low Z[8} 3 3 3 3 3 ns
tHZCE CE HIGH to High Z[73] 6 7 8 10 10 | ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLEP10]
twe Write Cycle Time 12 15 20 25 35 ns
tScE CE LOW to Write End 10 12 15 20 25 ns
tAW Address Set-Up to Write End 10 12 15 20 25 ns
tHA Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 10 15 20 ns
tup Data Hold from Write End 0 0 0 ns
tLzwE WE HIGH to Low ZI8] 3 3 3 ns
tHZWE WE LOW to High Z[78] 6 7 8 10 10 | ns
Notes: _
6. Testconditions assume signal transition time of 3 ns or less, timing ref- 9. The internal write time of the memory is defined by the overlap of CE
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading and WE LOW. CE and WE must be LOW to initiate a write, and the
of the specified Iop/Ioy and 30-pF load capacitance. transition of either of these signals can terminate the write. The input
7. tuzoE,tHzCE,and tyzwg are specified with aload capacitance of 5 pF data set-up and hold timing should be referenced to the leading edge
asin part (b) of AC Test Loads. Transition is measured +500 mV from of the signal that terminates the write. s
steady-state voltage. 10. The minimum write cycle time for Write Cycle No. 3 (WE controlled,
8. At any given temperature and voltage condition, tgzcg is less than OE LOW) is the sum of tyzwg and tsp.

tLZCE, tHZOE is less than t zoE, and tyzwe is less than t; zwg for any
given device.



N
4 Il

;g

= CYPRESS
—== & SEMICONDUCTCR

PRELIMINARY  CY7C106A

Data Retention Characteristics Over the Operating Range

Commercial Military
Parameter Description Conditions(!1] Min. | Max. | Min. | Max. | Unit
Vpr Vcc for Data Retention . 2.0 2.0 A%
IccDr Data Retention Current Vce = Vpr = 2.0V, 50 70 nA
3 - — CE > Vgc - 0.3V,
teprl) Chip Deselect to Data Retention Time Vin > Vee - 03V or 0 0 ns
trl] Operation Recovery Time Vi< 03V tre trC ns
Note:

11. No input may exceed Vcc +0.5V.
Data Retention Waveform

DATA RETENTION MODE ————|

Vee 4.5V VpR > 2V 7 a5V
icpr —»| [— iy
ce Lt RN
C106A~5
Switching Waveforms
Read Cycle No. 1[12,13]
tac >
ADDRESS X )‘(
taa |
toHA
DATA OUT PREVIOUS DATA VALID b DATA VALID
C106A-6
Read Cycle No. 2 (OE Controlled)[13; 141
ADDRESS :>< 9{
tre
CE 5‘ 7[
tace
oF 7}&
: tHzoE
DOE
t
t20F ——»! [*THZCET™ higH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
v tzce I,
CC J
SUPPLY ] . PNE Icc
CURRENT 50% 5N SB
C106A-7

SRAMs H
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Switching Waveforms (continued)
Write Cycle No. 1 (CE Controlled)[15, 16]

twe
ADDRESS X gk

tsce
TE \\ ](
tsa
taw tHaA
tewe
EERMMIMINITINNRSES A
tsp tHp —:l
DATA|/O DATA VALID
/| C106A-8
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)(15 16]
f twe »
ADDRESS % %
. tsce
£ NNRINR A,
taw tHa —>
tsa trwe
wE N il
OE /// 7[
tsp thp
DaTA 10 XX X X ><><\| ! DATA VALID
[~ thzoE -:l
C106A-9

]Etelgzevice is continuously selected, OE and CE = V.. 15. IfCE goes HIGH simultaneously with WE going HIGH, the output re-
13. WE is HIGH for read cycle. mains in a high-impedance state.
14. Address valid prior to or coincident with CE transition LOW. 16. Data I/O is high impedance if OF = V.
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Switching Waveforms
Write Cycle No. 3 (WE Controlled, OE LOW)[10: 16]

>l

e twe
ADDRESS 9—( k
tsce
NN Lz
taw tHa —™
fe— tsn —>| tewe
e =t #
B tsp tHp
DaTA 1O X X X X XXX DATA VALID ).
tHzwe — t 7wE
C106A-10
Truth Table
[CE | OE | WE Input/Output Mode Power
H X X | HighZ Power-Down Standby (Isp)
L L H | DataOut Read Active (Icc)
L X L Data In Write Active (Icc)
L H H | HighZ Selected, Outputs Disabled Active (Icc)
Ordering Information :
Speed Package Operating
(ns) Ordering Code Name Package Type Range
12 CY7C106A~12PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A—12VC V28 28-Lead (400-Mil) Molded SOJ
15 CY7C106A—-15PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A-15VC ’ V28 28-Lead (400-Mil) Molded SOJ
CY7C106A-15DMB D42 28-Lead (400-Mil) CerDIP Military
20 CY7C106A—-20PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A—-20VC V28 28-Lead (400-Mil) Molded SOJ |
CY7C106A—-20DMB D42 28-Lead (400-Mil) CerDIP Military
25 CY7C106A~25PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A—-25VC V28 28-Lead (400-Mil) Molded SOJ
CY7C106A—-25DMB D42 28-Lead (400-Mil) CerDIP Military
35 CY7C106A~35PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A-35VC V28 28-Lead (400-Mi1) Molded SOJ
CY7C106A-35DMB D42 28-Lead (400-Mil) CerDIP Military

SRAMs H
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SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi ' 1,2,3
Vi Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB1 1,2,3
Isg2 1,2,3

Switching Characteristics

Parameter | Subgroups
READ CYCLE
trc 7,8,9,10,11
taa 7,8,9,10, 11
toHA 7,8,9,10, 11
tacE 7,8,9, 10,11
tDOE 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
tsce 7,8,9,10, 11
taw 7,8,9,10, 11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38—00230



e High speed
— taa=12ns
o CMOS for optimum speed/power
o Low active power
— 825 mW
o Low standby power
— 275 mW
o 2.0V data retention
— 100 pW
e Automatic power-down when
deselected
e TTL-compatible inputs and outputs

PRELIMINARY

CY7C107A

Functional Description

The CY7C107A is a high-performance
CMOS staticRAM organized as 1,048,576
words by 1 bit. Easy memory expansion is
provided by an active LOW chip enable
(CE) and three-state drivers. The device
has an automatic power-down feature that
reduces power consumption by more than
65% when deselected.

Writing to the device is accomplished by
taking chip enable (CE) and write enable
(WE) inputs LOW. Data on the input pin
(Dyn) is written into the memory location
specified onthe address pins (Ag through
Agg)-

1M x 1 Static RAM

Reading from the device is accomplished
by taking chip enable (CE) LOW while
write enable (WE) remains HIGH. Under
these conditions, the contents of the
memory location specified by the address
pins will appear on the data output

(Dour) pin.

The output pin (Doyr) is placed in a high-
impedance state when the device is dese-
lected (CEHIGH) or duringawrite opera-
tion (CE and WE LOW).

The CY7C107A is available in standard
400-mil-wide DIPs and SOJs.

Logic Block Diagram Pin Configuration
DIP/SOJ
Top View
Din
INPUT BUFFER
Ao
el "
~= 8 £
:45 4 512 x 2048 I
Ay 2 ARRAY 2 Dout
] [}
Az o w
Ag
| COLUMN | o
DECODER — CE
ARERRRRERE
DO =N O wn N O —
<EIETEIIIEZ WE
107A—-1
Selection Guide
7C107A-12 7C107A~15 7C107A-20 7C107A-25 T7C107A-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum O};crating Commercial 150 135 125 120 110
Current (mA Military 145 135 130 120
Maximum Standby Commercial 50 40 30 30 25
Current (mA) Military 20 30 30 5

SRAMs ﬂ
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Maxihlum Ratings
(Above which the useful life maybe impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature o o — 65°C to +150°C Latch-Up Current ............covviiiievinnn. >200 mA
Ambient Temperature with :
Power APpHEd .. ...ovverenerneennns _s55°Cto +125°c  Operating Range
i 1] —05 Ambient
IS)lg)};iylVoltaie O:-l ZCC gelatlve to GNDI1 - 0.5V to +7.0V Range Temperaturel? Vee
oltage ied to Outputs -
in High Z Statel] o — 0.5V to Ve + 0.5V Commercial 0°Cto +70°C 5V£10%
DC Input Voltagel!l ............... — 0.5V to Vce + 0.5V Military —55°Cto +125°C 5V + 10%
Current into Outputs (LOW) ..................... 20 mA
Electrical Characteristicst3! Over the Operating Range
7C107A-12 7C107A~15 7C107A-20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vce = Min, Iog = — 4.0 mA 2.4 24 24 \%
Voltage
VoL Output LOW Vce = Min, Igp, = 8.0 mA 0.4 0.4 0.4 \%
Voltage
Viu Input HIGH 22 |Vee+ | 22 [ Vee+ | 22 [Veet [ V
Voltage 0.3 0.3 0.3
viL Input LOW -03 ]| 08 -03 ]| 08 -03 | 08 v
Voltagel!l
Irx Input Load Current | GND < Vi < V¢ -1 +1 -1 +1 -1 +1 A
Ioz Output Leakage GND < Vi< V¢, -5 +5 -5 +5 -5 +5 nA
Current Output Disabled
Tos Output Short Ve = Max,, Voyt = GND — 300 - 300 —300 | mA
Circuit Currentl4]
Icc Vcc Operating Vee = Max, Com’l 150 135 125 mA
Supply Current I =0
el P e Mil 145 135
Isp1 Automatic CE Max.. Ve, Com’l 50 40 30 mA
Power-Down CE > Vi,
Current VIN 2Viy or -
— TTL Inputs ViNZ VL, Mil 40 30
= f MAx
Isp2 Automatic CE Max. Vg, Com’l 2 2 2 mA
Power-Down CE > Ve — 03V,
Current . VIN = Vee — 03Vor Mil ) 2
—~ CMOS Inputs Vin < 0.3V, f=0
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PRELIMINARY  CY7C107A

Electrical Characteristics®] Over the Operating Range (continued)

7C107A-25 7C107A-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Vce = Min, Iog = — 4.0mA 2.4 24 \%
Voltage ")
VoL Output LOW Voltage | Voc = Min, Ior, = 8.0 mA 0.4 04 v E
Viu Input HIGH Voltage 22 Vece+ 03 22 Veet+ 0.3 \' 0@
Vi Tnput LOW Voltagell ~03 08 ~03 08 v |
Ix Input Load Current GND < Vi < V¢ -1 +1 -1 +1 RA
TIoz Output Leakage GND < Vi< Ve, -5 +5 -5 +5 HA
Current Output Disabled
Ios Output Short Ve = Max,, Voyt = GND — 300 — 300 mA
Circuit Current[4l
Icc Vcc Operating Vcc = Max,, Com’l 120 110 mA
Supply Current I =0
pey Py Wit Mil 130 0
Isg1 Automatic CE Max.. Ve, Com’l 30 25 mA
Power-Down CE >V,
Current VIN >Viy or -
— TTL Inputs ViN < Vig, Mil 30 25
f=fmax
Isg2 Automatic CE Max. Ve, Com’l 2 2 mA
Power-Down CE > Ve — 03V,
Current VN> Vcee - 03Vor Mil ) )
— CMOS Inputs Vin < 0.3V, f=0
Capacitancel’]
Parameter Description Test Conditions Max., Unit
Cin: Addresses Input Capacitance Ta = 25°C, f = 1 MHz, 7 pF
Vee = 5.0V
Cin: Controls 10 pF
Cout Output Capacitance 10 pF
Notes:

1. VL (min.) = -2.0V for pulse durations of less than 20 ns.

2. Ta is the “instant on” case temperature.

3. See the last page of this specification for Group A subgroup testingin- 5

formation.

4. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms

R1480Q R1480Q
8 O\ & ALLINPUT PULSES
OUTPUT 0UTPUT°——I_' 30v — " 50%
30 pF R2 5pF R2 GND 0% 10%
I 2550 I 2550 3o I P
INCLUDING = — INCLUDING = —
JGAND ~ = JGAND ~ = 107A—a
SCOPE (@) SCOPE (i) oz
Equivalent to: THEVENIN EQUIVALENT
ouTPUT o___Eiﬁ_ﬁ 173V
Switching Characteristics(3¢l Over the Operating Range
7C107A-12 | 7C107A-15 | 7C107A-20 | 7C107A-25 | 7C107A-35
Parameter Description Min. | Max. | Min. | Max. | Min. { Max. | Min. | Max. | Min. | Max, { Unit
READ CYCLE
trC Read Cycle Time 12 15 20 25 35 ns
tAA Address to Data Valid 12 15 20 25 35 ns
tOHA g}aln;z; gI:old from Address 3 ' 3 3 3 3 s
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tLzCE CE LOW to Low ZI7] 3 3 3 3 3 ns
tHZCE CE HIGH to High ZI7 8] 6 7 8 10 10 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
teD CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLELD!
twe Write Cycle Time 12 15 20 25 35 ns
tsce CE LOW to Write End 10 12 15 20 25 ns
tAW lgggress Set-Up to Write 10 12 15 20 25 s
tHA gggress Hold from Write 0 0 0 0 0 ns
tsa éti?tress Set-Up to Write 0 0 0 0 0 s
tpWE WE Pulse Width 10 12 15 20 25 ns
tsD Data Set-Up to Write End 7 8 10 15 20 ns
tup Data Hold from Write End 0 0 0 0 ns
tLzwE WE HIGH to Low ZI"] 3 3 3 3 3 ns
tHZWE WE LOW to High Z!7:8 6 7 8 10 10 ns
Notes: o
6. Testconditions assume signal transition time of 3ns or less, timingref- ~ 9. The internal write time of the memory is defined by the overlap of CE

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and outputloading
of the specified Io1/Ion and 30-pF load capacitance.

7. At any given temperature and voltage condition, tyzcg is less than
tLzce and tyzwe is less than tp zwg for any given device.

8. tuzcg and tyzwg are specified with a load capacitance of 5 pF as in
part (b) of AC Test Loads. Transition is measured £500 mV from
steady-state voltage.

LOW and WE LOW. CE and WE mustbe LOW to initiate a write, and
the transition of any of these signals can terminate the write. The input
data set-up and hold timing should be referenced to the leading edge
of the signal that terminates the write.
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Data Retention Characteristics Over the Operating Range

Commercial Military
Parameter Description Conditions[10] Min. | Max. | Min. | Max. | Unit
VDR V¢ for Data Retention 2.0 2.0 A%
Iccpr Data Retention Current Ve = Vpr = 2.0V, 50 70 uA
tcprll Chip Deselect to Data Retention Time S’ﬁ;zz\\llcccc—— 06?/(’)1, 0 0 ns
trl] Operation Recovery Time Vin < 03V tre tre ns

SRAMs H

Note:
10. No input may exceed Ve + 0.5V.

Data Retention Waveform
DATA RETENTION MODE ———>

Vee 45V - Vpr = 2V /" 45V
|<— tcpr —| f—— iy ——>>]
N \
- 7‘1 NN
107A-5
Switching Waveforms
Read Cycle No. 1[11,12]
1 the |
ADDRESS *
taa »|
tona > ]
DATA OUT PREVIOUS DATA VALID KX XX DATA VALID
107A-6
Read Cycle No. 212 13]
ADDRESS >< %
| tre /
CE X /|
tace
tizce » [e— thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT < DATA VALID >———
v le— tpy tpp -
cc 1
SUPPLY 50% 50% N
CURRENT N ISB
107A-7
Notes:
11. Device is continuously selected, CE = Vyp. 13. Address valid prior to or coincident with CE transition LOW,

12. WE is HIGH for read cycle.
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Switching Waveforms (continued)

Write Cycle No. 1 (CE Controlled)!14]

twe
ADDRESS i

X

tsa tsce
CE N Y/
N /]
tAW tHA —
t .
\| PWE
NN Lz
tsp tHD
DATA IN DATA VALID
107A~8
Write Cycle No. 2 (WE Controlled)[14]
twe
ADDRESS )( X
tsce
% NN i
. taw tHa —»
tsa tpwe
WE RR A
tsp tHp
DATA IN DATA VALID
[e— tHzwe —" fe— tizwe —-’
HIGH IMPEDANCE ) S
DATA OUT DATA UNDEFINED > <
107A-9
Note: o
14. 1f CE goes HIGH simultaneously with WE going HIGH, the output re-
mains in a high-impedance state.

Truth Table

CE |(WE Doutr Mode Power

H | X | HighZ Power-Down Standby (Isp)

L | H | DataOut Read Active (Icc)

L | L | HighZ Write Active (Icc)
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
12 CY7C107A~12PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-12VC V28 28-Lead (400-Mil) Molded SOJ
15 CY7C107A-15PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-15VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-15DMB D42 28-Lead (400-Mil).CerDIP Military
20 CY7C107A-20PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-20VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-20DMB D42 28-Lead (400-Mil) CerDIP Military
25 CY7C107A-25PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-25VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-25DMB D42 28-Lead (400-Mil) CerDIP Military
35 CY7C107A—-35PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A~-35VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-35DMB D42 28-Lead (400-Mil) CerDIP Military
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
Vou 1,2,3 READ CYCLE
VoL 1,2,3 trC 7,8,9,10, 11
Vin 1,2,3 tAA 7,8,9,10,11
Vi1, Max. 1,2,3 tOHA 7,8,9,10,11
Iix 1,2,3 tACE 7,8,9,10,11
Ioz 1,23 WRITE CYCLE
Icc 1,2,3 twe 7,8,9,10, 11
Isg1 1,2,3 tSCE 7,8,9,10, 11
Isg2 1,2,3 taw 7,8,9,10, 11
tHA 7,8,9,10,11
Document #: 38—00232 ™ 7,8,9,10, 11
tpwWE 7,8,9,10, 11
tsD 7,8,9,10, 11
tuD 7,8,9,10,11

SRAMs H
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128K x 8 Static RAM

Features Functional Description Reading from the device is accompgshed
. . . . by taking chip enable one (CE;) and out-

* High speed The CYTCI09A is a high-performance /518 TBEEOEOT (G 1) b bt
— taa=12ns CMOS static RAM organized as 131,072 ¢5p1e (WE) and chip enable two (CEp)

o CMOS for optimum speed/power

e Low active power

— 1020 mW

o Low standby power

— 250 mW

e 2.0V data retention

— 100 uW

o Automatic power-down when

deselected

o TTL-compatible inputs and outputs

e Easy memory expansion with CEy,

words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable
(CEy), an active HIGH chip enable (CEy),
an active LOW output enable (ﬁ), and
three-state drivers. This device has an au-
tomatic power-down feature that reduces
power consumption by more than 75%
when deselected.

Writing to the device is accomplished by
taking chip enable one (CE1) andwrite en-
able (WE) inputs LOW and chip enable
two (CEy) input HIGH. Data on the eight
1/0 pins (I/Og through I/O7) is then written
into the location specified on the address

HIGH. Under these ‘conditions, the ‘con-
tents of the memory location specified by
the address pins will appear on the I/O
pins.

The eight input/output pins (I/Og through
1/07) are placed in a high-impedance state
when the device is deselected (CE; HIGH
or CE; LOW), the outputs are disabled
(OE HIGH), or during a write operation
(CE; LOW, CE; HIGH, and WE LOW).

The CY7C109 is avallable in standard
400-mil-wide DIPsand SOJsand aleadless

CE;, and OE options pins (Ag through Ajg). chip carrier.
Logic Block Diagram Pin Configurations
DIP/SOJ LCC
Top View Top View
1
2
3
VAN 4{[‘ Kz 4
5
I 6
7
'— 8
| > 1100
INPUT BUFFER
— > /0
Ao —> ]! '
Ay = J/
A & u —j} 102
ﬁi - § ) o —
- 3 S ? 105
2(55 : g ::'|> 51%36,( ’ 9 4—.' 109A-2 109A-3
Az = = é ? /04
Ag - [
- ~ _? 1105
‘! r POWER| > 106
% s |5l 4
we —H -| >4 1107
R v
22 rCyazue v
OF L LLLIC 109A-1
Selection Guide
7C109A-12 7C109A—-15 7C109A—20 7C109A—25 7C109A-35
Maximum Access Time (ns) 12 15 20 25 35
Max[mumOperatlng Commercial 185 170 155 145 140
Current (mA) Military 180 170 160 150
Maximum Standby | Commercial 45 40 30 30 25
Current (mA) Military 40 30 30 25

2-24
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature «................. — 65°C to +150°C Latch-Up Current ............ccoiiiiiniinnine. >200 mA
Ambient Temperature with :
POWEE ADPHEA « v v v eeeeeeeneernn, _55eCto+125°c  Operating Range
Supply Voltage on Ve to Relative GNDU . — 0.5V to +7.0V Ra Te Ambi:nt 2 v
DC Voltage Apf)lied to Outputs ng('e mperatere €
inHighZStatell .................. —05VtoVee + 05V Commercial 0°Cto +70°C 5V +£10%
DC Input Voltagel!l ................ - 05Vto Ve + 0.5V Military —355°C to +125°C 5V + 10%
Current into Outputs (LOW) ...................... 20 mA
Electrical Characteristics Over the Operating Rangel®]
7C109A—-12 7C109A-15 7C109A—-20
Parameter Description Test Conditions Min. { Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vce = Min, Iog = — 40mA 2.4 2.4 24 v
Voltage
VoL Output LOW Ve = Min,, Igp, = 8.0 mA 0.4 0.4 0.4 \'%
Voltage
Viu Input HIGH 22 |Vee+ | 22 ({Vee+ | 22 |Vec+ | V
Voltage 0.3 0.3 0.3
ViL Input LOW -03 | 08 -0.3 0.8 -031{ 08 v
Voltagel!l
Ix Input Load GND < Vi < V¢ -1 +1 -1 +1 -1 +1 A
Current
Ioz Output Leakage GND < Vi < Ve, -5 +5 -5 +5 -5 +5 pA
Current Output Disabled
Tos Output Short Ve = Max, Voyut = GND -300 —-300 —300 { mA
Circuit Current(4]
Icc Vcc Operating Ve = Max. Com’l 185 170 155 mA
Supply Current I = 0mA,
PPy 2 k= Ttec Mil 180 170
Ispi Automatic CE Max. Vg, CE; > Vig | Com’l 45 40 30 mA
Power-Down or CEp < Vyi,
Current ViN = Vg or :
— TTL Inputs Vin < Vi, £ = fmax Mil 40 30
Isg Automatic CE Max. Vce, Com’l 2 2 2 mA
Power-Down CE; > Ve - 03V,
Current or CE; < 0.3V, -
— CMOS Inputs | Vin > Ve — 0.3V, Mil 2 2
or VIN < 0.3V, f=0
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Electrical Characteristics Over the Operating Rangel3] (continued)

7C109A-25 7C109A-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage | Vcc = Min, Iog = — 40 mA 24 24 \4
VoL Output LOW Voltage | Ve = Min,, g, = 8.0 mA 0.4 0.4 v
Vg Input HIGH Voltage 22 Vee + 2.2 Vee + v
0.3 . 03 )
Vi Input LOW Voltagelll —-0.3 0.8 —-0.3 0.8 v
Irx Input Load Current GND < Vi< Ve -1 +1 -1 +1 nA
Ioz Output Leakage GND < Vi< Vg, -5 +5 -5 +5 A
Current Output Disabled
Ios Output Short Vce = Max,, Voyr = GND -300 -300 mA
Circuit Current4]
Icc Vcc Operating Vee = Max,, Coimn’l 145 140 mA
Supply Current 1, =0mA,
et 2 fuax = Titre Mil 160 150
IsB1 Automatic CE Max. Vcc, CE; > Vi Com’l 30 25 mA
Power-Down or CEp < VL,
Current Vin = Vg or r
ZTTL Tnputs VN < Vi, £ = fuax Mil 30 %
Isp2 Automatic CE Max. Vee, Com’l 2 2 mA
Power-Down CE; > Ve — 03V,
Current or CE; < 0.3V, -
— CMOS Inputs VIN = Vee — 0.3V, Mil 2 2
or Viy < 0.3V, f=0
Capacitancel]
Parameter Description Test Conditions Max. Unit
CiN: Addresses Input Capacitance Tp = 25°C, f = 1 MHz, 7 pF
Vee =50V
Cin: Controls 10 pF
Cout Output Capacitance 10 pF
Notes:
1. Vi (min.) = —~2.0V for pulse durations of less than 20 ns. 4. Not more than one output should be shorted at one time. Duration of
2. T is the “instant on” case temperature. the short circuit should not exceed 30 seconds.
3. See the last page of this specification for Group A subgroup testing 5. Tested initially and after any design or process changes that may affect
information. these parameters.
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AC Test Loads and Waveforms

R1480Q R1480Q ALL INPUT PULSES
5v 5v 3.0V
90%
OUTPUT 4 OUTPUT b
30 oF $ R 5 oF $ R2 GND 1%
P T  2sse P 2550

jegge = T pogge = < sn

SCOPE (a) SCOPE (b) 100A-4
Equivalent to: THEVENIN EQUIVALENT 109A-5

167Q
OUTPUT O0——wA—0 1.73V

Switching Characteristics!>6] Over the Operating Range

SRAMs H

7C109A-12 | 7C109A-15 | 7C109A—20 | 7C109A—-25 | 7C109A-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Min. | Unit
READ CYCLE
tRC Read Cycle Time 12 15 20 25 35 ns
tAA Address to Data Valid 12 15 20 25 35 ns
toHA Data Hold from Address Change 3 3 3 3 3 ns
tACE CE; LOWtoData Valid, CE; HIGH 12 15 20 25 35 ns
to Data Valid
tDOE OE LOW to Data Valid 6 7 8 10 10 | ns
tLZOE OELOW to Low Z 0 0 0 0 0 ns
tHZOE OE HIGH to High Z!7:8] 6 7 8 10 10 | ns
tLZCE CE; LOWtoLow Z, CE, HIGHto | 3 3 3 3 3 ns
Low Z[8]
tHZCE CE; HIGH to High Z, CE; LOW to 6 7 8 10 10 ns
High ZI[7:8]
tpu CE; LOW to Power-Up,CE; HIGH | 0 0 0 0 0 ns
to Power-Up
tpp CE; HIGH to Power-Down, ' 12 15 20 25 35 ns
CE; LOW to PowerDown
WRITE CYCLEDP:10]
twe Write Cycle Time 12 15 20 25 35 ns
tsCE CE; LOW to Write End, CE HIGH | 10 12 } 15 20 25 ns
to Write End
tAwW Address Set-Up to Write End 10 12 15 20 25 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 0 ns
tpPWE WE Pulse Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 7 8 10 15 20 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
trzwe - | WE HIGH to Low ZI8l 3 3 3 3 3 ns
tyzwe | WE LOW to High Z[78] 6 7 8 10 10 | ns
Notes: _
6. Testconditions assume signal transition time of 3ns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE;
erence levels of 1.5V, input puise levels of 0 to 3.0V, and output loading LOW, CE; HIGH, and WE LOW. CE; and WE must be LOW and
of the specified Io1/Iop and 30-pF load capacitance. CE, HIGH to initiate a write, and the transition of any of these signals
7. tuzoE, tHZCE, and tyzwg are specified with a load capacitance of 5 can terminate the write. T}}e input data set-up and hold timi‘ng should
PF as in part (b) of AC Test Loads. Transition is measured +500 mV be referenced to the leading edge of the signal that terminates the
from steady-state voltage. write. -
8. At any given temperature and voltage condition, tgzcg is less than  10. The minimum write cycle time for Write Cycle No. 3 (WE controlled,
tLZCE» tHZOE is less than t; zoE, and tyzwE is less than t; zwg for any OE LOW) is the sum of tyzwg and tsp.
given device.
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Data Retention Characteristics Over the Operating Range

Commercial Military
Parameter Description Conditions(11] Min. | Max. | Min. | Max. | Unit
Vbr Vcc for Retention Data 2.0 2.0 \"
Iccpr Data Retention Current Ve = Vpr = 2.0V, 50 70 pA
CE; > Vec — 03Vor
tcprl! Chip Deselect to Data Retention Time CE; < 0.3V, 0 0 ns
- - VIN> Ve - 03Vor
trl! Operation Recovery Time Vin < 03V tre trc ns
Note:

11. No input may exceed Vcc +0.5V.

Data Retention Waveform

Vee

DATA RETENTION MODE ———»

45V Vor > 2V /" 4.5V
— tcpr —| f— {p i
0E, S ONNNNNNNSK Z £
109A-6
Switching Waveforms
Read Cycle No. 1112 13]
| tre |
ADDRESS 9(
taa |
toHA
DATA OUT PREVIOUS DATA VALID ><>< DATA VALID
109A—-7
Read Cycle No. 2 (OE Controlled)[!3; 14]
ADDRESS >< j(
tre
CE, 5\ 7(
CE, A \‘
tace
oe £
: | tHzoe
DOE
tizog —» < thzce —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT <</ DATA VALID >—
Y zce -
Vee tpy { IcC
50% Nc
SUPPLY 50% b
CURRENT N— ISB
109A-8

Notes:

12. Device is continuously selected. OE, CE; = Vi1, CE; = V.
13. WE is HIGH for read cycle.

14. Address valid prior to or coincident with CEj transition LOW and CE;
transition HIGH. :



%}EM PRELIMINARY  CY7C109A
= SEMICONDUCTOR

Switching Waveforms (continued)
Write Cycle No. 1 (CE; or CE; Controlled)[15: 16]

ADDRESS X *
o, \‘ tsce ; /
CE; fo 7( e \\
= IR - T

tsp tHp —j

DATA I/O DATA VALID /l

109A-9

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)['5, 16]

=

e OO 707
= 0000 TEEhR

tsce
taw tHa —>
tsa tPwe
e RN A
o K
tsp tHp
DATA IO ><><>< ><>< < DATA VALID
F_ tzoE 109A~-10
lquo,te]g:ata 1/0 is high impedance if OF = Vyy. 16. If CE; goes HIGH or CE; goes LOW simultaneously with WE going

HIGH, the output remains in a high-impedance state.

SRAMs H
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SEMICONDUCTOR

Write Cycle No. 3 (WE Controlled, OE LOW)![10. 16]

[ tWC |
ADDRESS )k ;(
- tsce
e N Lz
o, 770008 L AFNNNN
taw tHaA
e Isa —'I tPwe o
wE RN A
: fsp o
DATA 1D )X X X X XXX DATA VALID ).
 tizwe [e— tizwe
109A-11
Truth Table
CE; | CE; | OE | WE | Input/Output ) Mode Power
H| X |X | X | Highz Power-Down Standby (Isg)
X L | X | X | HighZ Power-Down Standby (Isg)
L |H|L|H | DataOut Read Active (Icc)
L |H|X|L | Dataln Write Active (Icc)
L H |H | H | HighZ Selected, Outputs Disabled | Active (Icc)
Ordering Information
Speed Package Package Type Opera'ting
(ns) Ordering Code Name Range
12 CY7C109A—-12PC P43 32-Lead (400-Mil) Molded DIP Corﬁmercial
CY7C109A—-12VC V33 32-Lead (400-Mil) Molded SOJ
15 CY7C109A—-15PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109A-15VC V33 32-Lead (400-MilyMolded SOJ
CY7C109A-15DMB D44 32-Lead (400-Mil) CerDIP Military
CY7C109A—-15LMB L75 32-Pin Leadless Chip Carrier
20 CY7C109A—-20PC P43 32-Lead (400-Mil) Molded DIP { Commercial
CY7C109A-20VC V33 32-Lead (400-Mil) Molded SOJ
CY7C109A-20DMB D44 32-Lead-(400-Mil) CerDIP Military
CY7C109A—-20LMB L75 32—Pinkbeadless Chip Carrier




PRELIMINARY  CY7C109A

Ordering Information (continued)

Speed Package Operating
(ns) Ordering Code Name Package Type Range

25 CY7C109A—-25PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109A-25VC V33 32-Lead (400-Mil) Molded SOJ »
CY7C109A~-25DMB D44 32-Lead (400-Mil) CerDIP Military 5
CY7C109A-25LMB L7s 32-Pin Leadless Chip Carrier %

35 CY7C109A—35PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109A-35VC V33 32-Lead (400-Mil) Molded SOJ
CY7C109A~35DMB D44 32-Lead (400-Mil) CerDIP Military
CY7C109A-35LMB L75 v 32-Pin Leadless Chip Carrier

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
ViL Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isg: 1,23
Ispa 1,2,3

Switching Characteristics

Parameter Subgroups
READ CYCLE
trc 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tpoE 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
tsCE 7,8,9,10, 11
taw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tpWE 7,8,9,10, 11
tsp 7,8,9,10,11
typ 7,8,9,10,11

Document #: 38—-00233



Features

® 256 x 4 static RAM for control store in
high-speed computers

CMOS for optimum speed/power
High speed

-—7 ns (commercial)

— 10 ns (military)

Low power

— 660 mW (commercial)

— 825 mW (military)

Separate inputs and outputs

5-volt power supply =10% tolerance
both commercial and military

TTL-compatible inputs and outputs
® 24 pins
300-mil package

CY7C123

Functional Description

The CY7Ci123 is a high-performance
CMOS static RAM organized as 256 words
by 4 bits. Easy memory expansion is pro-
vided by an active LOW chip select one
(CS;) input, an active HIGH chip select
two (CSy) input, and three-state outputs.

Writing to the device is accomplished when
the chip select one (CS;) and write enable
(WE) inputs are both LOW and the chip
select two input is HIGH. Data on the four
data inputs (D through D3) is written into
the memory location specified on the ad-
dress pins (Ag through A7). The outputs
are preconditioned so that the write data is
present at the outputs when the write cycle
is complete. This precondition operation
ensures minimum write recovery times by
eliminating the “write recovery glitch.”

256 x 4 Static R’'W RAM

Reading the device is accomplished by tak-
ing the chip select one (53!1,) and output
enable (OE) inputs LOW, while the write
enable (WE) and chip select two (CS;) in-
puts remain HIGH. Under these condi-
tions, the contents of the memory location
specified on the address pins will appear
on the four output pins (Og through O3).
The output pins remain in high-impe-
dance statewhen chipselectone (CS;) or
output enable (OE) is HIGH, or write
enable (WE) or chip select two (CS;) is
LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configuration
Do D¢ D2 D3 CSp
| | | Cs; DIP/SOJ
Top View
DATA INPUT
CONTROL WE 1
2
{} OE 3
4
Ag & » Og 5
a % 6
Al 3 16 x 64 < O 7
A P ARRAY u .
2 2 i Oz
Q 7]
A3 4
O3
ﬂ C123-2
Ay ————»]
> COLUMN
Ag——>  DECODER C123-1
Ay ——————
Selection Guide
7C123-7 7C123~9 7C123-10 | 7C123-12 | 7C123-15
Maximum Access Time (ns) Commercial 7 9 12
Military 10 12 15
Maximum Operating Current(mA) | Commercial 120 120 120
Military 150 150 150
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=== CYPRESS
=% SEMICONDUCTCR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~Output Current into Outputs (LOW) .............. 20 mA
not tested.) Latch-Up Current ................ccoouvnnnn >200 mA
Storage Temperature ................. - 65°Cto +150°C .
Ambient Temperature with Operating Range
Power Applied ...................... —55°Cto +125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vec
(Pins 24 and 18 to Pins 7and 12)(1] .. ..... - 0.5Vto +7.0V Commercial 0°Cto + 70°C 5V + 10%
DC Voltage Applied to Outputs ilitaryl2] _ 550 °
in High 2 Statelll . oo — 05V to +7.0V Military 35°Cto + 125°C V£ 10%
DC Input Voltagel!] .................... - 05V to +7.0V
Electrical Characteristics Over the Operating Rangel’]
7C123-7 7C123-10
7C123-9 7C123-15 | 7C123—-12
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage | Vcc = Min., Iog = — 52 mA 2.4 2.4 2.4 \%
VoL Output LOW Voltage | Ve = Min, Igp, = 8.0 mA 0.4 0.4 0.4 \'%
Vin Input HIGH Voltage 22 | Vec | 22 | Vee | 22 | Ve v
Vi Input LOW Voltagelll -08|+08[-08]+08|-08]|+08]| V
Iix Input Load Current Vss < Vi< Ve -10| +10 | =10 | +10 | — 10 | +10 | pA
Ioz Output Current Vss < Vour < Vcos —10 | +10 [ =10 | +10 | =10 | +10 | wA
(High Z) Output Disabled
Icc Power Supply Vce = Max,, Commercial 120 120 mA
Current Iour = 0mA,
f=1fvax = /tre | Military 150 150 | mA
Capacitancel*!
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance Ta = 25°C, f = 1 MHz, 8 pF
Court Output Capacitance Vee =350V, 8 pF
Logic Tablel>]
Input
OE CS; CSy WE Do —Ds Outputs Mode
X H X X X High Z Not Selected
X X L X HighZ Not Selected
L L H H X Op — 03 Read Stored Data
X L H L L High Z Write “0”
X L H L H High Z Write “1”
H L H H X HighZ Output Disabled
Notes:

1. 'V (min.) = ~3.0V for pulse durations of less than 20 ns.
2. Ty is the “instant on” case temperature.

3. See the last page of this specification for Group A subgroup testing ~ 5-

information.

4. Tested initially and after any design or process changes that may affect

these parameters.

High Z = High Impedance.

H = High Voltage, L = Low Voltage, X = Don’t Care, and

SRAMs H
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SEMICONDUCTOR
AC Test Loads and Waveforms
v R1470Q sv R1 470!
O AAA— e AMA—
OUTPUT | OUTPUT [ ALL INPUT PULSES
| R2 | R2 3.0v S0 L 90%
20 pF I 224Q SpF I $ 2240 Ny 2% 10%
INcLubNG L. L iNncuong L L
JGAND = = JGAND = = <3ns - <3ns
SCOPE (a) SCOPE (b) C123-3 C123-4

Equivalentto:  THEVENIN EQUIVALENT
152Q

OUTPUT O A A a0 1,62V

Switching Characteristics Over the Operating Rangel®]

7C123-7 7C123-9 7C123-10 | 7C123-12 | 7C123-15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. } Min. | Max. | Min. | Max. | Unit
READ CYCLE
trRC Read Cycle Time 7 9 10 12 15 ns
tAA Address to Data Valid 7 9 10 12 15 ns
tacs Chip Select to Data Valid 7 8 8 8 10 ns
tDOE OE LOW to Data Valid 7 8 8 8 10 | ns
tHzCs Chip Select to High Z[6 7] 5 6 6 6.5 8 ns
tHZOE OE HIGH to High ZI6] 5 6 6 6.5 8 ns
tLzcs Chip Select to Low Z[7] 2 2 2 2 2 ns
tLZOE OELOWtoLow Z 2 2 2 2 2 ns
WRITE CYCLE
twe Write Cycle Time 7 9 10 12 15 ns
tHZWE WE LOW to High ZI[6] 5.5 6 6 7 8 | ns
tLZWE WE HIGH to Low Z 2 2 2 2 2 ns
tPWE WE Pulse Width 5 6.5 7 8 1 ns
tsp Data Set-Up to Write End 5 6 7 8 11 ns
tHD Data Hold from Write End 1 1 1 1 1 ns
tsA | Address Set-Up to Write Start 0.5 1 1 2 2 ns
tHA Address Hold from Write End 1.5 1.5 2 2 2 ns
tscs CS LOW to Write End 5 6.5 7 8 11 ns
tAW Address Set-Up to Write End 55 75 8 10 13 ns
Notes:
6. Transition is measured at steady-state HIGH level — 500 mV or 7. At any given temperature and voltage condition, tgzcs is less than
steady-state LOW level +500 mV on the output from 1.5V level on tpzcs for any given device.

the input with load shown in part (b) of AC Test Loads.
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Switching Waveforms
Read Cycle (8.9]
| trRe | .
ADDRESS £
- <
r tan o
TS,-Cs, »
tacs tHzes —
|:— tLzcs —»
tooe tHzog ———— >
tizoe —'I e
DATA OUT ~
DATA VALID >————
C123-5
Write Cycle [7: 8]
L ‘WC |
ADDRESS )E
| taw tHA
tscs
TSy - CSs }I& X
WE tsa towe
E
N 4
N /
1
l; tsp tHD
DATA IN
thzwe [ tzwe
DATA OUT >
C123-6
Notes: :
8. Measurements are referenced to 1.5V unless otherwise stated. 9. Timing diagram represents one solution that results in an optimum
cycle time. Timing may be changed in varous applications as long as
the worst case limits are not violated.
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Typical DC and AC Characteristics

CY7C123

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
1.4

NORMALIZED SUPPLY CURRENT
vs, AMBIENT TEMPERATURE

1.2
812 810
3 ; |
S0 lcc 8 o8 cc
8 os a8
N / N
o 0.6
< Z
S 0.6 g
S 04 S 04 Voo = 5.0V
z Y 2 CC -
Vi = 5.0V
0.2 ISB 02— ISB
0.0 0.0
40 45 50 55 6.0 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
3 1.3 3 1.4
o0 1.2 2
N § 12 7
2 11 3 /
2 —~ Ta = 25°C 2 10
<]
% 10 \\ = / VCC =50V
0.8
09 -
0.8 0.6
40 45 50 55 60 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER-ON CURRENT TOTAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
3.0 30 T T
Vee = 4.5V
o 25 Ta = 25°C ]
o
El 2.0 Z 2
|
215 Z
2 5 /
=z 10 / o 10 7
0.5
0o 4// .
00 10 20 30 40 50 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) CAPACITANCE (pF)

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK GURRENT (mA)

NORMALIZED Ipg

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
90 |
N\ Voo = 5.0V
75 \ Ta=25°C
60
45 \
30 \
15 AN
0
0o 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
360
300 /
240 /’
180 7
120 //
Ve =50V |
60 Ta = 25°C
0 I i
00 10 20 30 40 50
OUTPUT VOLTAGE (V)

NORMALIZED Icc vs. CYCLE TIME

T
Vce = 5.0V
Ta = 25°C
Viy = 0.5V

-
o

4
©

—1

_—

—1

0.8
10

20

30 40

CYCLE FREQUENCY (MHz)
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%ﬁ SEVREONDUCTOR
Ordering Information
S(l:lese)d Ordering Code ngklzge Package Type Oll’le;:;leng
7 CY7C123-7PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C123-7VC V13 24-Lead Molded SOJ
9 CY7C123-9PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C123-9VC Vi3 24-Lead Molded SOJ
10 CY7C123-10DMB D14 24-Lead (300-Mil) CerDIP Military
12 CY7C123-12PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C123-12DMB D14 24-Lead (300-Mil) CerDIP Military
15 CY7C123-15DMB D14 24-Lead (300-Mil) CerDIP Military
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
VoH 1,2,3 READ CYCLE
VoL 1,2,3 trC 7,8,9,10,11
Via 1,2,3 taA 7,8,9,10,11
Vi, Max. 1,2,3 tACS 7,8,9,10,11
Ix 1,2,3 tDOE 7,8,9,10, 11
Ioz 1,2,3 WRITE CYCLE
Icc 1,2,3 twe 7,8,9,10, 11
tpWE 7,8,9,10,11
tsp 7,8,9, 10,11
tHp 7,8,9,10,11
tsa 7,8,9, 10,11
tHA 7,8,9,10,11
tscs 7,8,9,10, 11
tAwW 7,8,9,10,11

Document #: 38-00060—F
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Features

¢ Automatic power-down when
deselected

CMOS for optimum speed/power
High speed
—15ns
o Low active power
— 440 mW (commercial)
— 550 mW (military)
¢ Low standby power
—110 mW
o TTL-compatible inputs and outputs

Capable of withstanding greater
than 2001V electrostatic discharge

e Vig of 2.2V

CY7C128A

Functional Description

The CY7CI28A is a high-performance
CMOS static RAM organized as 2048
words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable
(CE), and active LOW output enable (OE)
and three-state drivers. The CY7C128A
has an automatic power-down feature, re-
ducing the power consumption by 83%
when deselected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW.

2K x 8 Static R/W RAM

Data on the eight I/O pins (I/Og through I/O7)
is written into the memory location specified on
the address pins (Ag through Ajg).

Reading the device isaccomplished by taking
chip enable (CE) and output enable (OE)
LOW while write enable (WE) remains
HIGH. Under these conditions, the contents
of the memory location specified on the ad-
dress pins will appear on the eight I/O pins.

The I/O pinsremain in high-impedance state
when chip enable (CE) or output enable
(OE) is HIGH or write enable (WE) is LOW.

The 7C128A utilizes a die coat to insure al-
pha immunity.

Logic Block Diagram

Pin Configurations
DIP/SOJ
Top View
Veo
Ag
% Ag
Z.I N ZI WE
OE
I . 0 At
CE
107
L 109
— :
— )
Ao -ﬂ ‘ f vor |/o;
Ag - « || 1o,
Ag = E @ I ? : Lo Ci28A-2
A7 & _:> 128x16x8 E I ? 0q Top View
As ] § ey Z 4 o, g
ng—> 8 I g . re282
> e ? 05
T 7 . l i3
TE oF
WE ——m— COLUMN Ty -[__j\’ V0o At
DECODER I~ " f/fg?
& —0O- Ty i ” 10
Az A2 A Ay
C128A-1 Ci28A-3
Selection Guide
7C128A-15 7C128A-20 7C128A-25 7C128A-35 7C128A-45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 120 100 100 100
Current (mA, Military 125 125 100 100
Maximum Standby Commercial 40740 40/20 20 20
Current (mA) Military 20720 20 20 20
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== rus CY7C128A
=& SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. Foruser guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. - 65°Cto+150°C  Latch-UpCurrent .............cccoeeeeuan... >200 mA
Ambient Temperature with .
Power Applied ...................... —55°Cto + 125°C Operating Range
Supply Voltage to Ground Potential Ambient
(PIN28tOPIN14) o...oeveessnenn, - 05V to + 7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto + 70°C 5V £ 10%
inHighZState ........................ - 05Vt + 7.0V .
Militaryl] - 55°Cto + 125°C 5V + 10%
DC Input VOUtage .........ovvevereennss ~30Vto + 7.0V 4 57Cto ’
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Rangel?!
7C128A-15 | 7C128A-20 | 7C128A-25 | 7C128A-35,45
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vce = Min,, 2.4 24 24 24 v
Voltage Iog = —4.0mA
VoL Output LOW Vee =Min, Ior, = 8.0mA 04 0.4 04 04 v
Voltage
Vig Input HIGH 22 [ Vee [ 22 Tvee [ 22 [vee | 22 Tvee T v
Voltage
\%9 Input LOW -05) 08 |-05} 08 |-05{ 08 [ —-05 ] 0.8 v
Voltagel3]
Iix Input Load GND < VI < Ve -10 | +10 | =10 | +10 | —10 { 410 | —10 | +10 | pA
Current
Ioz Output Leakage | GND < V1 < V¢ -10 | +10 | =10 | +10 } =10 | +10 | -10 | +10 | pA
Current Output Disabled
Ios Output Short Vee = Max, —-300 -300 -300 =300 | mA
Circuit Currentll | Vour = GND
Icc Ve Operating | Voe = Max. Com’l 120 100 100 100 mA
Supply Current | Ioytr = 0 mA v T35 35 100
Isp1 AutomaticCE | Max. Vg, Com’l 40 40 20 20 mA
Power-Down CE >V,
Current Min. Duty Cycle : B
= 100% Mil 40 40 0
Ispy Automatic CE Max. Ve, Com’l 40 20 20 20 mA
Power-Down CE{ >V - 03V,
Current VN > Ve ~03V "
or Viy < 0.3V Mil 20 20 20
Capacitancels]
Parameter Description Test Conditions Max. Unit
Civ Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes:

1. Ta is the “instant on” case temperature.

2. See the last page of this specification for Group A subgroup testing
information.

3. Vi (min.) = —3.0V for pulse durations less than 30 ns.

4. Not more than 1 output should be shorted at one time. Duration of
the short circuit should not exceed 30 seconds.
Tested initially and after any design or process changes that may affect
these parameters.

SRAMs H
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AC Test Loads and Waveforms

CY7C128A

CYPRESS
SEMICONDUCTOR

R1481Q R1481Q
sv sV ALL INPUT PULSES
OUTPUTD—T- OUTPUT aov L oo
90%
10%
30 pF R2 5pF e R2 GND 0%
I 255Q : I 255 <5ns == - <5ns
INCLUDING == — INCLUDING == b -
JIGAND ~ N JIGAND ~
SCOPE (a) SCOPE (b)
Equivalent to: THEVENIN EQUIVALENT C128A-4 C128A-5
OUTPUT — o 1.73v
Switching Characteristics Over the Operating Range[2]
7C128A-15 | 7C128A-20 | 7C128A-25 | 7C128A-35 | 7C128A-45
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time 15 20 25 35 45 ns
taA Address to Data Valid 15 20 25 35 45 ns
tOHA Data Hold from Address Change | 5 5 5 5 5 ns
tACE CE LOW to Data Valid 15 20 25 35 45 ns
tDOE OE LOW to Data Valid _ 10 10 12 15 20 ns
tLZOE OE LOW toLow Z 3 3 3 3 3 ns
tHZOE OE HIGH to High ZI"] 8 8 10 12 15 ns
tLzCE CE LOW to Low ZI8] 5 5 5 5 5 ns
tHZCE CE HIGH to High Z[78] 8 8 10 15 15 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 15 20 20 20 25 ns
WRITE CYCLED)
twe Write Cycle Time 15 20 20 | 25 40 ns
tsCE CE LOW to Write End 12 15 20 25 30 ns
tAwW Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 12 15 15 20 20 ns
tsp Data Set-Up to Write End 10 10 10 15 15 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High Z[7] 7 7 7 10 15 | ns
t1ZWE WE HIGH to Low Z 5 5 5 5 5 ns
Note: o
6. Testconditions assume signal transition time of 5ns orless, timingref- 9. The internal write time of the memory is defined by the overlap of CE
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- LOW and WE LOW. Both signals must be LOW to initiate a write and
ing of the specified Ig1 /Ion and 30-pF load capacitance. either signal can terminate a write by going HIGH. The data input set-
7. tHZOE, tHZCE, and tyzwE are specified with Cp = 5 pF as in part (b) up and hold timing should be referenced to the rising edge of the sig-
of AC Test Loads. Transition is measured =500 mV from steady state nal that terminates the write.
voltage.
8. At any given temperature and voltage condition, tyzcg is less than

trzcE for any given device.
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CYPRESS CY7C128A
== 75 SEMICONDUCTOR

Switching Waveforms

4

Read Cycle No, 1[10:11]

te |

ADDRESS ) 4

taa

|
toHa
DATA OUT PREVIOUS DATA VALID K XX DATA VALID

C128A-6
Read Cycle No. 2[1012]
tRe
CE TN /
N /
tace
GE
| t
1 HZOE
ti70E 2 | thzce HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT DATA VALID
tzce
fe——— tpy tpp
sup\lg?_e 50% Y o
50%
CURRENT ° N— 158
C128A-7
Write Cycle No. 1 (WE Controlled)[: 13]
twe
ADDRESS X : X
tsce
N Vs
E NI Y 0
taw > tHA
tsa tPwe
W RN A
I tsp tHp
DATA IN * DATA-IN VALID
[ tHzwE -——I [ tLzwe —’l
\|  HIGHIMPEDANCE | e
DATA I/O DATA UNDEFINED / \
C128A-8

Notes:

10. WE is HIGH for read cycle. 13. Data I/O pins enter high-impedance state, as shown, when OE is held
11. Device is continuously selected. OE, CE = V.. LOW during write.

12. Address valid prior to or coincident with CE transition LOW. 14. IfCE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.

SRAMs “
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#  SEMICONDUCTOR
Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)9 12, 14]
twe >
ADDRESS J—( ﬁ(
tsa tsce
CE ﬂ\ P
taw . tHa ——>
PWE
A .. Y AP e
f tsp tHp
DATA IN 3’% DATA-IN VALID
[e—— thzwe —’I ’ ’
DATA I/0 DATA UNDEFINED \f HIGH IMPEDANCE
C128A-9
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT

vs. SUPPLY VOLTAGE

vs. AMBIENT TEMPERATURE

vs. OUTPUT VOLTAGE

14 12 <120
[a1] o
L2 210 5 100
<} lec 3 Icc u
810 o T
o o 08 5 80
N 08 N - Voo = 5.0V
[ = w cC = O
2 o6 e g°° g® ~ =0
e Z o4 3 0 N
S 04 o Vee = 5.0V 7] \
02 Vin = 5.0V '5 2 N
0.2 Isg - IsB % 0
0.0 0.0 o 0
40 45 50 55 60 ~55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14— 1.6 2 140
£ 120 ]
13 1.4 = L~
2 2" & 100 /
g 12 a / g /| Vec=50v
W L [ cc = .
5 512 / 3 8 7 Ta=25°C -
< 11 < ¥
= T~ Tph=25°C ] Z 60
T ’ g 1.0 - » /
g 1.0 ~— -2 Voo = 5.0V 5 40 .
— 08> £ /
3 2 /
0.8 0.6 0
40 45 50 55 60 55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
3.0 30.0 1.4
= L
25 25.0 13
_g . / _8 Vee = 50.0V
o 2 o |  Ta=25°C
H 2.0 ~ 20.0 4 m 12 Viy = 0.5V
2 2 / 5
<15 < 150 4 T 11
z 5 / z
o & —1 2 10
210 / a 100 7 T Voo = 4sv e
05 > 5.0 / Ta=25°C B — 0.9
— / | |
0.0l " | 0.0 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 0 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C128A-15PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A~-15VC V13 24-Lead Molded SOJ
20 CY7C128A-20PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A-20VC V13 24-Lead Molded SOJ
CY7C128A—-20DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C128A—-20LMB L53 24-Pin Rectangular Leadless Chip Carrier
25 CY7C128A-25PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A-25VC V13 24-Lead Molded SOJ
CY7C128A-25DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C128A-25L.MB L53 24-Pin Rectangular Leadless Chip Carrier
35 CY7C128A—-35PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A-35VC Vi3 24-Lead Molded SOJ
CY7C128A~35DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C128A-35LMB Ls3 24-Pin Rectangular Leadless Chip Carrier
45 CY7C128A-45DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C128A—-45LMB L53 24-Pin Rectangular Leadless Chip Carrier

SRAMs H
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vg 1,2,3
ViL Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Is 1,2,3

Switching Characteristics

Parameter Subgroups
READ CYCLE
trRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE
twc 7,8,9,10,11
tSCE 7,8,9,10,11
taw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9, 10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10, 11
tHD 7,8,9,10,11

Document #: 38—00094—B



Features

¢ 0.8-micron CMOS for optimum
speed/power

e Automatic power-down

TTL compatible

o Capable of withstanding greater than
2001V electrostatic discharge

o Fully asynchronous operation

Master CY7C130/CY7C131 easily ex-
pands data bus width to 16 or more

CYPRESS
SEMICONDUCTOR

CY7C130/CY7C131
CY7C140/CY7C141

Functional Description

The CY7C130/CY7C131/CY7C140/
CY7C141 are high-speed CMOS 1K by 8
dual-port static RAMs. Two ports are pro-
vided permitting independent access to any
location 'in memory. The CY7C130/
CY7C131 can be utilized as either a
standalone 8-bit dual-port staticRAM or as
a master dual-port RAM in conjunction
with the CY7C140/CY7C141 slave dual-
port device in systems requiring 16-bit or

1K x 8 Dual-Port
Static RAM

Each port has independent control pins;
chip enable (CE), write enable (R/W), and
output enable (OE). Two flags are provided
on each port, BUSY and INT. BUSY signals
that the port is trying to access the same lo-
cation currently being accessed by the other
port. INT isan interrupt flag indicating that
data has been placed in a unique location
(3FF for the left port and 3FE for the right
port). An automatic power-down feature is
controlled independently on each port by
the chip enable (CE) pins.

bits using SLAVE CY7C140/ greater word widths. It is the solution to . X
CY7C141 applications requiring shared or buffered The CY7C130and CY7Cl140are available in
o BUSY output flag on CY7C130/ data, such as cache memory for DSP, bit- both 48-pin DIP and 48-pin LCC. The
CY7C131; BUSY input on slice, or multiprocessor designs. CY7C131 and CY7C141 are available in
CY7C140/CY7C141 both 52-pin LCC and PLCC.
e INT flag for port-to-port
communication
Logic Block Diagram Pin Configurations
RWg
DIP
Cea Top View
O & g
1
Ao R/Wt 5 P
A BUSYL [ 3
i T, 04
110gn 05 Os
Ao e
/Orm AL E 7
Azl
BUSVel Ay [ :
A O
e A RoW |t—N  MEMORY  |[A—N  mow o AsR Pols
e SELECT ARRAY N—v| SELECT b Ae O
AL Aor A
7 O
AgL [
Aq
Agl—™ < Aon oo O
. . 0oL O
. ARBITRATION . 102 O
AgL — I [ Ao !
(7C130/7C131 ONLY) R o
CEL ——»! AND - le—— CER 1104, E
INTERRUPT LOGI /0
OF [ OFa voe.
RW ——» |[*«—— RWg o7
BUSY, BUSYR GND [J
INTS - ] L INTR(2
€130~1
Notes:
1. CY7C130/CY7C131 (Master): BUSY is open drain output and requires pull-up resistor.
CY7C140/CY7C141 (Slave): BUSY is input.
2. Open drain outputs: pull-up resistor required.

2-45
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CY7C130/CY7C131

;1 CVPRESS . CY7C140/CY7C141
SEMICONDUCTOR -
Pin Configurations (continued)
52-Pin LCC/PLCC 48-Pin LCC/QFP
Top View Top View

o«
o«
]

_.lﬁ-‘ _.Qlﬂ: (’/3
o3 B SFE 2
5

= 6-1 e ) % 1
ALEBEWS FLBIEE

6543 2:11484746454443

C130-3 C130-4
Selection Guide
7C130-2503] 7C130-30 7C130-35 7C130-45 7C130-55
7C131-25 7C131-30 7C131-35 7C131-45 7C131-55
7C140-25 7C140-30 7C140-35 7C140—-45 7C140—-55
7C141-25 7C141-30 7C141-35 7C141-45 7C141-55
Maximum Access Time (ns) 25 30 35 45 55
Maximum Operating Com’)/Ind 170 170 120 90 90
Current (mA, Military 170 120 120
Maximum Standby Com’)/Ind 65 65 45 35 35
Current (mA) Military 65 45 45
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................ = 65°Cto +150°C  Latch-Up Current ............ccevvuneennnn. >200 mA
Ambient Temperature with .
Power Applied ..................... —55°Cto +125°C Operating Range
; : Ambient
Supply Voltage to Ground Potential
(Pin 48 to Pin 24) ..... e — 05V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V = 10%
inHighZState ........................ - 0.5V to +7.0V Industrial — 40°C to +85°C 5V + 10%
DClInput Voltage ...........cc.oovnuen. - 3.5V to +7.0V Nt ~ = V% 10%
Output Current into Outputs (LOW) .............. 20 mA THary —35°Co +125°C e
Notes:

3. 25-ns version available only in PLCC/LCC packages.

4. T is the “instant on” case temperature




CY7C130/CY7C131
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=== F SEMICONDUCTOR
Electrical Characteristics Over the Operating Rangels]
7C130-25, 303! | 7C130-35 | 7C130-45,55
7C131-25,30 7C131-35 | 7C131-45,55
7C140-25,30 7C140-35 | 7C140-45,55
7C141-25,30 7C141-35 7C141-45,55
Parameter Description Test Conditions Min. Max. |Min. (| Max. | Min. | Max. | Unit
VoH Output HIGH Voltage | Vce = Min., Iog = — 4.0 mA 24 24 24 A%
VoL Output LOW Voltage |Ior, = 4.0 mA 04 0.4 0.4 v
IoL = 16.0 mAl®! 0.5 05 05
Vi Input HIGH Voltage 2.2 22 22 v
ViL Input LOW Voltage 0.8 0.8 0.8 v
Iix InputLeakageCurrent | GND < V1 < V¢ -5 +5 -5 +5 -5 +5 A
Ioz Output Leakage GND < Vo < Vo, -5 +5 -5 +5 -5 +5 UA
Current Output Disabled
Ios Output Short Ve = Max, - 350 — 350 - 350 | mA
Circuit Currentl’.8] | Voyr = GND
Icc Vce Operating CE = vy, Com’l 170 120 90 mA
Supply Current Outputs Open,
£ = fyaxl Mil 170 120
IsB1 Standby Current CEp and C TR > Vi, Com’l 65 45 35 mA
Both Ports, f = fpax®!
TTL Inputs Mil 65 45
Ism2 Standby Current CEp or CEg > Vi, Com’l 115 90 75 mA
One Port, Active Port Outputs Open, -
TTL Inputs f = fyaxl’] Mil 115 90
Isp3 Standby Current Both Ports CEp, and Com’l 15 15 15 mA
Both Ports, CER > Ve = 0.2V,
CMOS Inputs ViN> Ve — 02Vor -
ViN< 02V, f=0 Mil 15 15
Ispa Standby Current One Port CEj, or Com’l 105 85 70 mA
One Port, CER > Vcc — 0.2V,
CMOS Inputs ViN> Ve — 02Vor
Vin < 0.2V, -
Active Port 0utputs Open, Mil 105 85
£ = fvaxl’]
Capacitancel8]
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance Ta = 25°C, f = 1 MHz, 15 pF
Cour Output Capacitance Vee =350V 10 pF
Notes:

5. See the last page of this specification for Group A subgroup testing

information.
6. BUSY and INT pins only.
7. Duration of the short circuit should not exceed 30 seconds.

8. Tested initjally and after any design or process changes that may affect

these parameters.

9. Atf=fijax, address and data inputs are cycling at the maximum fre-
quency of read cycle of 1/trc and using AC Test Waveforms input lev-

els of GND to 3V.
10. AC Test conditions use Voy = 1.6V and Vor, = 1.4V.

11. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output

loading of the specified Io; /Ioy, and 30-pF load capacitance.

12. AC Test Conditions use Voy = 1.6V and Vor, = 1.4V.

13. At any given temperature and voltage condition for any given device,
tgzce is less than ty zcg and tyzoE is less than tp z0E.

14. t1 zCE, tLZWE> tHZOE: tLZOE, tHzcg and tyzwe are tested with Cp, =
5pF asin part (b) of AC Test Loads. Transition is measured +500 mV
from steady state voltage.

15. The internal write time of the memory is defined by the overlap of CS
LOW and R/W LOW. Both signals must be low to initiate a write and
either signal can terminate a write by going high. The data input set-up
and hold timing should be referencd to the rising edge of the signal
that terminates the write.

SRAMs H
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AC Test Loads and Waveforms
5V
v R1893Q v R1.893Q
OUTPUT ] OUTPUT ] 2810,
ey
30 pF R2 5 oF R2
3470 P I 3470 T
INCLUDING L. __L INCLUDING — __L Iao pF
JIGAND = = JGAND ~ = ' =
SCOPE  (a) SCOPE  (b) crso-s BUSY Output Load
(CY7C130/CY7C131 ONLY)
ALL INPUT PULSES C130-6
Equivalent to: THEVENIN EQUIVALENT \

25000

3.0v L
90% 90%
1 1
OUTPUT O A O 1,40V GND 0% g%
<5ns <5ns

Switching Characteristics Over the Operating Rangel5:11]

7C130-2501 [ 7C130-30 | 7C130-35 | 7C130-45 | 7C130-55
7C131-25 7C131-30 | 7C131-35 7C131-45 7C131-55
7C140-25 7C140-30 | 7C140-35 7C140-45 7C140-55
7C141-25 7C141-30 | 7C141-35 7C141-45 | 7C141-55
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min, | Max. | Min, I Max. | Unit
READ CYCLE
trRC Read Cycle Time 25 30 35 45 55 ns
taa Address to Data Valid(12] 25 30 35 45 55 ns
tOHA Data Hold from 0 0 0 0 0 ns
Address Change
tACE CE LOW to Data Valid{!2] 25 30 35 | 45 S5 ns
tDOE OE LOW to Data Valid('?] 15 20 20 25 25 ns
tL.Z0E OE LOW to Low Z[13] 3 3 3 3 3 ns
tHZOE OE HIGH to High Z[13 14] 15 15 20 20 25 ns
tLZCE CE LOW to Low Z[13,14] 5 5 5 5 5 ns
tHZCE CE HIGH to High Z[13, 4] 15 15 20 20 25 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpp CE HIGH to Power-Down 25 25 35 35 35 ns
WRITE CYCLEL!]
twc Write Cycle Time 25 30 35 45 55 ns
tSCE CE LOW to Write End 20 25 30 35 40 ns
tAW Address Set-Up to Write End | 20 25 30 35 40 ns
tHA Address Hold from Write End ' 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tpwE R/W Pulse Width 15 25 25 30 30 ns
tsp Data Set-Up to Write End 15 15 15 20 20 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
tHZWE R/W LOW to High Z 15 15 20 20 25 ns
tLZWE R/W HIGH to Low Z 0 0 0 0 0 ns
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Switching Characteristics Over the Operating Rangel5:11] (continued)

7C130-258T| 7C130-30 7C130-35 7C130—-45 7C130-55
7C131-25 7C131-30 | 7C131-35 7C131—45 7C131-55
7C140-25 7C140~-30 7C140-35 7C140—-45 7C140-55
7C141-25 7C141-30 7C141-35 7C141-45 7C141-55
Parameter Description Min. l Max. | Min. | Max. [ Min. | Max. | Min. l Max. | Min. | Max. | Unit
BUSY/INTERRUPT TIMING
tBLA BUSY LOW from Address Match 20 20 20 25 30 ns
tBHA BUSY HIGH from 20 20 20 25 30 ns
Address Mismatch{!6]
tpLC BUSY LOW from CE LOW 20 20 20 25 30 ns
tBHC BUSY HIGH from CE HIGHI16] 20 20 20 25 30 ns
tps Port Set Up for Priority 5 5 5 5 5 ns
twpll] R/W LOW after BUSY LOW 0 0 0 0 0 ns
twh R/W HIGH after BUSY HIGH 20 30 30 35 35 ns
tBDD BUSY HIGH to Valid Data 25 30 35 45 45 ns
tpDD ‘Write Data Valid to Note Note Note Note Note | ns
Read Data Valid 18 18 18 18 18
twDD Write Pulse to Data Delay Note Note Note Note Note | ns
18 18 18 18 - 18
INTERRUPT TIMING
twINS R/W to INTERRUPT Set Time 25 25 25 35 45 | ns
tEINS CE to INTERRUPT Set Time 25 25 25 35 45 ns
tINS Address to INTERRUPT 25 25 25 35 45 ns
Set Time
toINR OE to INTERRUPT 25 25 25 35 45 ns
Reset Timel16]
tEINR CE to INTERRUPT 25 25 25 35 45 ns
Reset Timel!6]
tINR Address to INTERRUPT 25 25 25 35 45 ns
Reset Timel16]

Notes: —

16. These parameters are measured from the input signal changing, until ~ 19. R/W is HIGH for read cycle.
the output pin goes to a high-impedance state. 20. Device is continuously selected, CE = Vi and OE = Vp1.

17. CY7C140/CY7C141 only. 21. Address valid prior to or coincident with CE transition LOW.

18. Awrite operation on Port A, where Port A has priority, leaves thedata 22, If OE is LOW during a R/W controlled write cycle, the write pulse
on Port B’s outputs undisturbed until one access time after one of the width must be the larger of tpwg or tyzwe + tsp to allow the data I/O
following: pins to enter high impedance and for data tobe placed on the bus for
A. BUSY on Port B_ goes HIGH. the required tgp.

2‘ %‘g}g}i‘fﬁ: :i;‘élgféed‘ 23. If the CE LOW transition occurs simultaneously with or after the R/
D" R/W for Port B is toggled during valid read. ‘W LOW transition, the outputs remain in the high-impedance state.
Switching Waveforms

Read Cycle No. 1[19, 201

ADDRESS

DATA OUT

Either Port Address Access

>

tRe

X

Id—— toHA

taa

PREVIOUS DATA VALID

XX XXX

DATA VALID

C130-7
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Switching Waveforms (continued)

Read Cycle No. 2[19,21] I
Either Port CE/OE Access

N —

re— tzcE —

%
OE — ‘ACE

s E tHzoE

tboe
I-—— tLzop ——»|
Yzce J
DATA OUT T DATA VALID 3>
—» tpy |<— _ <«—tpp

lcc
I —

C130-8

. 3(20] _
Read Cycle No. 3 Read with BUSY, Master: CY7C130 and CY7C131

[ >

trc
" ADDRESSp . & ADDRESS MATCH )l(
/|

R/W, : tewe
R \\

tHp

Ding y( VALID

ADDRESS; x ADDRESS MATCH

BUSY,_ \ l [ taHa
1)
BLA | K tgpp —*

DOUT,

X VALID

toop

twop

C130-9

Write Cycle No.1 (OE Tri-States Data [/Os — Either Port)[15:22]
Either Port
[

- twe

= TRk X777

.

taw tHA
tsa tPwe

A RN . 4

) - tsp - tHp
Y
DATAN { DATA VALID

RO

e A, o 3

tHzoe
HIGH IMPEDANCE

.

N1
N
N1
Nz
N
ANl

NN
Dour 77/

C130-10
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Switching Waveforms (continued)
Write Cycle No. 2 (R/W Tri-States Data I/Os — Either Port)[15:23]
Either Port
[ twe -l
ADDRESS }l;
tsce tHa =
S NNNNNINNWE YA,
taw .
[e—— tsa trwe
RW
RN A
[e— tsp —e tp
DATAN g: DATA VALID
[ tHzwg —| l‘— tizwe
SSSSSSSSSSSSXSN HIGH IMPEDANCE ‘ﬂ77777
DAhour /77 77 7 7 7 77 7 7 7 7 NS SNNNN

C130-11

Busy Timing Diagram No. 1 (CE Arbitration)

CE_, Valid First:
ADDRESS| p >< ADDRESS MATCH X
< ipg >
taLc I-— tBHC
BUSYq

CER Valid First:

ADDRESS|_ g

CEgr

CE

BUSY,

C130-12

ADDRESS MATCH

- tpg -

C130-13
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Switching Waveforms (continued)

Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:

trc of twe
ADDRESS MATCH ADDRESS MISMATCH X
ADDRESS,

ADDRESSR X

tBLA F— tBHA
BUSYs

Right Address Valid First:

tre OF twe
ADDRESS MATCH ADDRESS MISMATCH X
ADDRESSg

ADDRESS, X

taLa [¢— tBHA
BUSY,
C130-15

C130-14

Busy Timing Diagram No. 3

Write with BUSY (Slave: CY7C140/CY7C141)

AN

twe

twa twy —|

C130-16
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Switching Waveforms (continued)

Interrupt Timing Diagrams

Left Side Sets INTR L

SRAMs ﬂ

twe
ADDR_ WRITE 3FF ><>O< X
- tns [ —
CE_ r_
tENs ™

- — Jﬁ

s - twins
INTR \5\

Right Side Clears INTg

C130-17

tac

CEr ’\

ft—— 1A UNT —

tEINR

v 77777777777 R

%8 NONNNNNONONNNNNNNNNRK /

I»‘- toing — -
/ F . C130-18

INTR
Right Side Sets INTL,
fe twe
ADDRg g{ WRITE 3FE ><><>< X

CEg

tins

1 tens —

R/Wg
- L——- tsa t
INT, Y WINS
N
C130-19
Left Side Clears INTY, | |

tre
HA

R l .
w. 77777777777 F

—— {; tinNg —

tEINR

o2 NONNNNONNNNNNNNNNNNRE S

INT,

|<- tong —| /

7 C130-20




NORMALIZED ty, NORMALIZED Icc , | 55

NORMALIZED tpg

CY7C130/CY7C131

CY7C140/CY7C141
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE . vs.OUTPUT VOLTAGE
1.4 1.2 £ 120
o lcc =
1.2 I _w 1.0 E 100
1.0 3 g
£ o8 S 80
08 2 3
N
06 2 ¢ Vee =50V g Ny
. s Vin = 5.0V =} L TaA=25
r 04 8 40
0.4 o .
Z 02 5 2 B
0.2 |353 - ISB3 %
0.0 0.6 3 o©
40 45 50 55 60 ~55 25 125 0 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 z 140
E
= 12
13 <14 E ° -~
= @ 100 v
[m] o
12 a A /
N 12 3 8o /
- < ’
141 \ E 0 g 60
10 \‘ Ta = 25°C % Vee = 5.0V § 20
0.8 = / Vce = 5.0V
0.9 7 3 T3 %5
0.8 0.6 0 ! 1
40 45 50 55 60 ~55 25 125 00 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 30.0 1.25 I
Vce = 4.5V
25 25.0 8 Ta = 25°C
B a VIN = 0.5V
2.0 E200 % m 10
P / N /
b =
1.5 £ 15.0 v s /
10 8100 // So.75 -
/ Voo = 45V /
0.5 5.0 / ToZ 25°C
0.0 0 | i 0.50
0 10 20 30 40 50 0" 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (PF) CYCLE FREQUENCY (MHZ)
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
30 CY7C130-30PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C130-30PI P25 48-Lead (600-Mil) Molded DIP Industrial
35 CY7C130-35PC P25 48-Lead (600-Mil) Molded DIP
CY7C130-35P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C130-35DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C130—-35FMB F78 48-Lead Quad Flatpack
CY7C130-35LMB L68 48-Square Leadless Chip Carrier
45 CY7C130—-45PC P25 48-Lead (600-Mil) Molded DIP
CY7C130-45P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C130—-45DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C130—45FMB F78 48-Lead Quad Flatpack
CY7C130-45LMB L68 48-Square Leadless Chip Carrier
55 CY7C130-55PC P25 48-Lead (600-Mil) Molded DIP
CY7C130—-55P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C130-55DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C130—-55FMB F78 48-Lead Quad Flatpack
CY7C130-55LMB L68 48-Square Leadless Chip Carrier
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY17C131-25JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
30 CY7C131-30JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C131-30J1 J69 52-Lead Plastic Leaded Chip Carrier [ Industrial
35 CY7C131-35JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C131-35J1 J69 52-Lead Piastic Leaded Chip Carrier | Industrial
CY7C131-35FMB F78 48-Lead Quad Flatpack Military
CY7C131-35LMB L69 52-Square Leadless Chip Carrier
45 CY7C131-45JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C131-45J)1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C131-45FMB F78 48-Lead Quad Flatpack Military
CY7C131-45LMB L69 52-Square Leadless Chip Carrier
55 CY7C131-55JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C131-55]1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C131-55FMB F78 48-Lead Quad Flatpack Military
CY7C131-55MB L69 52-Square Leadless Chip Carrier

SRAMs H
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CY7C140/CY7C141
Ordering Information (continued)
Speed Package Operating

(ns) Ordering Code Name Package Type ‘Range

30 CY7C140-30PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C140-30PI P25 48-Lead (600-Mil) Molded DIP Industrial

35 CY7C140-35PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C140—-35P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C140—-35DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C140—35FMB F78 48-Lead Quad Flatpack
CY7C140-35SLMB L68 48-Square Leadless Chip Carrier

45 CY7C140—-45PC P25 |48 Lead (600-Mil) Molded DIP Commercial
CY7C140—-45P1 P25 48-Lead (600-Mi1) Molded DIP Industrial
CY7C140—-45DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C140—-45FMB F78 48-Lead Quad Flatpack
CY7C140—45LMB L68 48-Square Leadless Chip Carrier

55 CY7C140-55PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C140-55P1 P25 48-Lead‘(600-Mil) Molded DIP Industrial
CY7C140-55DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C140—55FMB F78 48-Lead Quad Flatpack:
CY7C140—55LMB L68 48-Square Leadless Chip Carrier

Speed Package Operating

(ns) Ordering Code Name Package Type Range

25 CY7C141-25]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial

30 CY7C141-30JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C141-30J1 - J69 52-Lead Plastic Leaded Chip Can‘iér Industrial

35 CY7C141-35JC J69 52-Lead Plastic Leaded Chip Carriér | Commercial
CY7C141-35])1 169 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C141-35FMB F78 48-Lead Quad Flatpack Military
CY7C141-35LMB L69 52-Square Leadless Chip Carrier

45 CY7C141 —453 C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C141-45]1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY' 7C141—45FMB7 F78 48-Lead Quad Flatpack - Military
CY7C141-451L.MB L69 52-Square Leadless Chip Carrier

55 CY7C141-55JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C141-5511 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C141-55FMB F78 48-Lead Quad Flatpack Military
CY7C141-55LMB L69 52-Square Leadless Chip Carrier ‘
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SEVIGONDUCTOR
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameter Subgroups
Vou 1,2,3 g
VoL 123 -
Viu 1,2,3 7]
ViL Max. 1,2,3
Ix 1,2,3
Toz 1,2,3
Icc 1,23
Ise1 1,2,3
Isp2 1,2,3
Isp3 1,2,3
IsB4 1,2,3

Switching Characteristics

Parameter J Subgroups Parameter L Subgroups
READ CYCLE BUSY/INTERRUPT TIMING
trRC 7,8,9,10,11 tBLA 7,8,9,10,11
tAA 7,8,9,10,11 tBHA 7,8,9,10,11
tACE 7,8,9,10,11 tBLC 7,8,9,10,11
tDOE 7,8,9,10, 11 tBHC 7,8,9,10,11
WRITE CYCLE tps 7,8,9,10,11
twe 7,8,9,10, 11 twINS 7,8,9,10,11
tscE 7,8,9,10,11 tEINS 7,8,9,10,11
tAwW 7,8,9,10, 11 tINS 7,8,9,10,11
tHA 17,8,9,10,11 tOINR 7,8,9,10, 11
tsA 7,8,9,10, 11 tEINR 7,8,9,10, 11
tPwE 7,8,9,10, 11 tINR 7,8,9,10,11
tsp 7,8,9,10,11 BUSY TIMING
tHD 7,8,9,10, 11 twgl2 7,8,9,10,11
twH 7,8,9,10,11
tBDD 7,8,9,10,11
Note:

24. CY7C140/CY7C141 only.

Document #: 38-00027-1



Features

0.8-micron CMOS for optimum
speed/power

CY7C132/CY7C136
CY7C142/CY7C146

Functional Description

The CY7C132/CY7C136/CY7C142/
CY7C146 are high-speed CMOS 2K by 8

2K x 8 Dual-Port
Static RAM

output enable (OE). BUSY flags are pro-
vided on each port. In addition, an interrupt
flag (INT) is provided on each port of the
52-pin LCC and PLCC versions. BUSY sig-

e Automatic power-down d%al(-iport static B%MS. ”(Ii‘wotports are Pro- 1S that the port is trying to access the same
e TTL compatible ;’éc:tit:g P?;mlggm‘z’g;n %I;,eaccg\S{S;S 1?25; location currently being accessed by the oth-
* Capable of withstanding greater than  y7C136 can be utilized as cither astand-  CFOL O the LEC/PLCC versions, INTis
2001V electrostatic discharge . - an interrupt flag indicating that data has
alone 8-bit dual-port static RAM or 88 @  p.en niaced in a unique location (7FF for th
* Fully asynchronous operation  MASTER duak-port RAM in conjunction Lo wplaced inauniquelocation (7FF forhe
e Master CY7C132/CYTC136 easily ex- withthe CY7C142/CY7C146SLAVEdual- P i gat port).
pands data bus width to 16 or more  port device in systems requiring 16-bit or An automatic power-down feature is con-
bits using slave CY7C142/CY7C146  greater word widths. It is the solution to trolled mdependeqtly on each port by the
o BUSY output flag on CY7C132/ applications requiring shared or buffered chip enable (CE) pins.
CY7C136; BUSY input on d{lta such as cache memory for DSP, bit- The CY7C132/CY7C142 are available in
CY7C142/CY7C146 slice, or multiprocessor designs. both 48-pin DIP and 48-pin LCC. The
o INT flag for port-to-port communica- FEach port has independent control pins; CY7C136/CY7C146 are available in both
tion (52-pin LCC/PLCC versions) chip enable (CE), write enable (R/W), and 52-pin LCC and 52-pin PLCC.
Logic Block Diagram Pin Configuration
RWL RWg
OF, OEr
AtoL 03 3 A1or
H [ XX LX) H .
AL AR
Woa. (2] [ coumn comn | [coig o
e s ) 110 5 O
BUSY, (1 BUSYRIN
AsL q ROW MEMORY AN mow d Asr
S | sELECT NV SELECT | &
AgL L AoR
Ajor—>] le—— A1oR
AHB&RATION ®
GIC .
AgL—» (7C132/7C136 ONLY) F-— Aor
AND
CEL—= NTERAUPTLOGIC [®— CEr
OF, —»| (CIS6/TCI460NY) |g o
RW —— j«—— R/Wy BUSY
L R
INT, 2] — | [ INTRi2
C132-1
Notes:
1. CY7C132/CY7C136 (Master): BUSY is open drain output and requires pull-up resistor.
CYC142/CY7C146 (Slave): BUSY is input.
2. Open drain outputs; pull-up resistor required.




CY7C132/CY7C136

E CypRESS CY7C142/CY7C146
=7 Si&nucior
Pin Configurations (continued)
52-Pin LCC/PLCC 48-Pin LCC
”lbp View Top View

S FER &5
o @0 S
;’IBE'E L6

JE
218 JB Y

T
6543 211484746454443

C132-3 C132-4
Selection Guide
7C132-2501 7C132-30 7C132-35 7C132—-45 7C132-55
7C136—-25 7C136—-30 7C136-35 7C136—45 7C136-55
7C142-25 7C142-30 7C142-35 7C142—-45 7C142—-55
7C146-25 7C146-30 7C146-35 7C146-45 7C146—55
Maximum Access Time (ns) 25 30 35 45 55
Maximum Operating Com’)/Ind 170 170 120 90 90
Current (mA Military 170 120 120
Maximum Standby Com’)/Ind 65 65 45 35 35
Current (mA) Military 65 45 45
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-Up CUITEDt .......ceuueevneernneennn. >200 mA
Ambient Temperature with :
Power Applied ...............eevn... —s5°Cto+1250c  Operating Range
: Ambient
Supply Voltage to Ground Potential
(P48 O PIN 24) ~...oovvverennis - 0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V £10%
inHighZState ........................ - 0.5Vto +7.0V Industrial —40°C to +85°C 5V + 10%
DCInput Voltage ...................... —35Vto +7.0V VAT = = V% 10%
Output Current into Outputs (LOW) .............. 20 mA Hitary ~557Clo +125°C i

Notes:
3. 25-ns version available in LCC and PLCC packages only.

4. Tp is the “instant on” case temperature

SRAMs “



CY7C132/CY7C136

s CY7C142/CY7C146
SEMICONDUCTOR
Electrical Characteristics Over the Operating Rangel5]
7C132-25,300%1 | 7C132-35 | 7C132-45,55
7C136-~25,30 7C136-35 | 7C136—45,55
7C142-25,30 7C142-35 | 7C142—-45,55
7C146—25,30 7C146—-35 | 7C146—45,55
Parameter Description Test Conditions Min. Max. | Min. | Max. | Min. | Max. | Unit
VoH Output HIGH Voltage | Vcc = Min., Ioyg = — 4.0 mA 24 2.4 24 \'%
VoL Output LOW Voltage |Iop = 4.0 mA 0.4 0.4 0.4 A%
Ior = 16.0 mAl6] 0.5 0.5 0.5
Vi Input HIGH Voltage 22 22 22 v
viL Input LOW Voltage 0.8 0.8 0.8 v
Ix Input Load Current | GND < V1< Ve -5 +5 -5 +5 -5 +5 A
Toz Output Leakage GND < Vo < Vce, -5 +5 -5 +5 -5 +5 HA
Current Output Disabled
Ios Output Short Vee = Max,, - 350 — 350 —350 | mA
Circuit Currentl”] Vour = GND
Icc Ve Operating CE = Vy, Com’l 170 120 90 | mA
Supply Current Outputs Open, -
f = fmax Mil 170 120
IsB1 Standby Current CE; and CER > Vi, Com’l 65 45 35 mA
Both Ports, = fyvax(8] i
TTL Inputs Mil 65 45
Ispo Standby Current CE_ or CER > Viy, Com’l 115 90 75 mA
One Port, Active PortOutputsOpen, |—
TTL Inputs f = fiaxl® Mil 115 90
IsB3 Standby Current Both Ports CEj, and Com’l 15 15 15 mA
Both Ports, CER > Vcc - 0.2V,
CMOS Inputs VIN > Ve = 02Vor :
VIN<02V,f= 0 Mil 15 15
Isps Standby Current One Port CE or Com’l 105 85 70 | mA
One Port, CER > Vcc — 0.2V,
CMOS Inputs VIN > Ve — 0.2V or
Vin < 0.2V, ;
ive Port Outputs Oper, Mil 105 85
f = fyaxl®]
Capacitancel°]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C,f = 1 MHz, 15 pF
Cout Output Capacitance Vee = 5.0V 10 pF
Notes:
5. Seethelast page of this specification for Group A subgroup testingin-  11. AC test conditions use Voy = 1.6V and Vg, = 1.4V,
formation. 12. At any given temperature and voltage condition for any given device,
6. BUSY and INT pins only. tyzcE is less than ty zcg and tyzog is less than tp zog.
7. Duration of the short circuit should not exceed 30 seconds. 13. tLzCE tLZWE» tHZOE 1. ZOE, tHZCE, and tgzwg are tested with Cp, =
8. At f=fpax, address and data inputs are cycling at the maximum fre- 5pF as in part (b) of AC Test Loads. Transition is measured +500 mV
quency of read cycle of 1/t and using AC Test Waveforms input levels from steady-state voltage.
of GND to 3V. 14. The internal write time of the memory is defined by the overlap of CE

9. Tested initially and after any design or process changes that may affect LOW and R/W LOW. Both signals must be LOW to initiate a write
these parameters. and either signal can terminate a write by going HIGI:I..The datainput
10. Test conditions assume signal transition times of 5 ns or less, timing set-up and hold timing should be referencd to the rising edge of the

reference levels of 1.5V, input pulse levels of 0 to 3.0V and output
loading of the specified Ior /oy, and 30-pF load capacitance.

signal that terminates the write.



CY7C132/CY7C136

% é_,z%ﬂmc%smumm CY7C142/CY7C146

AC Test Loads and Waveforms

R1893Q R1893Q sv
5V O AA A 5V O AA A
OuTPUT p OUTPUT b 2810
OR

R2 R2

30pF I $ aara SpF I 3470 INT

INCLUDING INCLUDING
JIG AND == —.:.L JIG AND = J:L 30pF
SCOPE @ SCOPE ® 125 =  Giaz-6
BUSY Output Load
(CY7C132/CY7C136 ONLY)
Equivalent to: THEVENIN EQUIVALENT ALL INPUT PULSES
3.0v = L 50%

2500

OUTPUT O———eAM—————0 1.4V GND 0% 0%

<5ns =] - <5ns

Switching Characteristics Over the Operating Rangel5:10]

7C132-250] [ 7C132-30 | 7C132-35 | 7C132-45 | 7C132-55

7C136—-25 7C136—-30 | 7C136-35 7C136—45 7C136-55

7C142-25 7C142-30 | 7C142-35 7C142—-45 7C142-55

7C146-25 7C146—30 7C146—35 7C146—45 7C146—55
Parameter Description Min. | Max. | Min. J Max. | Min. I Max. | Min. | Max, | Min. | Max. | Unit
READ CYCLE
trc Read Cycle Time 25 30 35 45 55 ns
taA Address to Data Valid[!1] 25 30 35 45 55 | ns
toHA Data Hold from 0 0 0 0 0 ns

Address Change

tACE CE LOW to Data Validl!] 25 30 35 45 S5 ns
tDOE OE LOW to Data Valid(!1] 15 20 20 25 25 | ns
tLZOE OE LOW to Low ZI[12] 3 3 3 3 3 ns
tHZOE OE HIGH to High ZI12. 13] 15 15 20 20 25 ns
tLzCE CE LOW to Low Z[12] 5 5 5 5 5 ns
tHZCE CE HIGH to High Z[12. 13] 15 15 20 20 25 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 25 25 35 35 35 ns
WRITE CYCLE[“]
twe Write Cycle Time 25 30 35 45 55 ns
tSCE CE LOW to Write End 20 25 30 35 40 ns
tAwW Address Set-Up to Write End 20 25 30 35 40 ns
tHA Address Hold from Write End 2 2 2 ns
tsA Address Set-Up to Write Start | 0 0 0 ns
tpwWE R/W Pulse Width 15 25 25 30 30 ns
tsp Data Set-Up to Write End 15 15 15 20 20 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
tHZWE R/W LOW to High Z 15 15 20 20 25 ns
tLZWE R/W HIGH to Low Z 0 0 0 0 0 ns

SRAMSs H



= CY7C132/CYTC136
— CY7C142/CY7C146

——4 3

== 7% SEMICONDUCTOR

Switching Characteristics Over the Operating Rangel5:19 (continued)

7C132-25811 7C132-30 | 7C132-35 | 7C132-45 | 7C132-55
7C136—25 | 7C136-30 | 7C136-35 | 7C136-45 | 7C136~55
7C142-25 7C142~30 7C142-35 7C142—-45 7C142-55
7C146-25 | 7C146-30 | 7C146—35 | 7C146-—45 | 7C146-55
Parameter Description Min. | Max. Min.TMax. Min. | Max. | Min. | Max. | Min, J Max. | Unit
BUSY/INTERRUPT TIMING
tBLA BUSY LOW from Address Match 20 20 20 25 30 ns
tBHA BUSY HIGH from 20 20 20 25 30 ns
Address Mismatch[15]
tgLC BUSY LOW from CE LOW 20 20 20 25 30 ns
tBHC BUSY HIGH from CE HIGH!” 20 20 20 25 30 | ns
tps Port Set Up for Priority 5 5 5 5 5 ns
twpl10] R/W LOW after BUSY LOW 0 0 0 0 0 ns
twH R/W HIGH after BUSY HIGH 20 30 30 35 35 ns
t8DD BUSY HIGH to Valid Data 25 30 35 45 45 ns
tppD Write Data Valid to Note Note Note Note Note | ns
Read Data Valid 17 17 17 17 17
twDD Write Pulse to Data Delay Note Note Note Note Note | ns
17 17 17 17 17
INTERRUPT TIMING!18]
tWINS R/W to INTERRUPT Set Time 25 25 25 35 45 ns
tEINS CE to INTERRUPT Set Time 25 25 25 35 45 ns
tINS Address to INTERRUPT 25 25 25 35 45 ns
Set Time
tOINR OE to INTERRUPT 25 25 25 35 45 ns
Reset Time(!5]
tEINR CE to INTERRUPT 25 25 25 35 45 ns
Reset Timell5]
tINR Address to INTERRUPT 25 25 25 35 45 ns
Reset Timell5
Notes:
15. These parameters are measured from the input signal changing, until ~ 18. 52-pin LCC/PLCC versions only.
the output pin goes to a high-impedance state. 19. R/W is HIGH for read cycle.
16. CY7C142/CY7C146 only. 20. Device is continuously selected, CE = Vy and OE = Vp;.

17. Awrite operation on Port A, where Port A has priority, leavesthe data 21, Address valid prior to or coincident with CE transition LOW.
on Port B’s outputs undisturbed until one access time afterone ofthe 23 1 OF is LOW during a R/W controlled write cycle, the write pulse

following: :
B_g_ width must be the larger of tpwE or tyzwg + tsp to allow the data I/O
A. BUSY on Port B goes HIGH. pins to enter high impedance and for data to be placed on the bus for
B. Port B’s address toggled. the required tsp.
% %‘}Zf(ﬁgf ési;(?(%)ggl;l‘:d during valid read 23. Ifthe CE LOW transition occurs simultaneously with or after the R/'W
: 2 : ’ LOW transition, the outputs remain in a high-impedance state.
Switching Waveforms

Read Cycle No. 1 (Either Port—Address Access)[1%20]

tac |
ADDRESS j{

toHa —]

DATA OUT PREVIOUS DATA VALID > X DATA VALID

C132-7
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Switching Waveforms (continued)
Read Cycle No. 2 (Either Port—CE/OE Access)[!% 21] )
—\ —
= K J‘— tH —
oF — tace ZCE
rp / ﬁ tHzoE
;— tizop —»{
e IV ITIIIY )
2
DATA OUT S SANANNNNN DATA VALID S
—= try «— tpp
lec r_ : i
Is ___/I
C132-8
Read Cycle No. 3 (Read with BUSY Master: CY7C132 and 7C136)[20]
le tae |
ADDRESSR ADDRESS MATCH )k
R/W, tpwe L/
? N /|

Ding X VALID X

—» tps
ADDRESS,

ADDRESS MATCH

BUSY,_
le— tpL A

DOUT,

twop Claz-9

Write Cycle No.1 (OE Three-States Data I/Os—Either Port) [14.22]

f twe »|
ADDRESS j{
tsce
= N | 2770777
tsa taw trwE A
“”V =t ¥
tsp tHp
DATAN ': DATA VALID ;{
o M{_tHZOE \&\\\\\\
SS S S SN HIGH IMPEDANCE

Do 7777 TH

C132-10
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SEMICONDUCTOR
Switching Waveforms (continued)
Write Cycle No. 2 (R/W Three-States Data I/Os—Either Port)[1423]
[ tWC _.|>
ADDRESS % . *
tsce - tHa |
N 4
cE NN AP
t
- igp —> i tewe
RW N
NOK 7
tsp —»re typ
DATAN £ DATA VALID $<

e— tHzwg —»

ANEANEAN

tzwe —*

HIGH IMPEDANCE

NN N NN N N NN
L L yAav4 Z

L\ 4l

ANEANERAN
Dour =7~

N

N NNN

C132-11

Busy Timing Diagram No. 1 (CE Arbitration)

CE}, Valid First:

ADDRESS_ p X ADDRESS MATCH X
CEL _—‘—'\_|
E o tpg -

. tBLe |<— taHC
BUSYR )

C132-12
CER, Valid First:
ADDRESS_ p X ADDRESS MATCH X
CEr —
tpg -
CE_ \|
N
: le—— tgic I-— tBHC
BUSY, ;
C132-13



CY7C132/CY7C136
CY7C142/CY7C146

=
S
=% SEMICONDUCTCR

Switching Waveforms (continued)

Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:
trc OR twe
ADDRESS_ ADDRESS MATCH ADDRESS MISMATCH X
tes
ADDRESSR ><

tBLA [<— tBHA
BUSYq
C132-14

Right Address Valid First:

. trc OR twe
ADDRESSR DDRESS MATCH ADDRESS MISMATCH X

A
<— tpg

ADDRESS|

X

taLA [ tBHA
BUSYL
‘ ciaz—15

Busy Timing Diagram No. 3 (Write with BUSY, Slave: CY7C142/CY7C146)

CE

J

tpwe

tws
BUSY

twH —»

C132-16
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SEMICONDUCTOR :

Interrupt Timing Diagramsllé]
Left Side Sets INTg

twe
ADDRESS, WRITE 7FF

KX X

tns

=T h T

tens ——
R N EINS
fe— iga ——-DL' .
WINS
NTr \k
Ci32-17
Right Side Clears INTg

tRe

[&— tHa UNR
CEn ’\

tenr

wn 77777777777 R
ot SONONNNANNANANNNNNANNNK /

toing —

INTR /) Ci32-18

Right Side Sets INT,
[ twe -
ADDRESSR k WRITE 7FE XX X
o tiNs I“ tha ———™
A 1 /

teNg —
R/WR *—_}

tsa %
NTL | 'WINS

Cc132-19

Left Side Clears INT}, |

——* fe—— tya tiNR /
tEINR

w. 77777777777 F
oE A ONNNNNNNNNANNNNNNNE /

toINR —»

IN—TL 7 C132-20
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT - NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —_ vs. OUTPUT VOLTAGE
14 1.2 < 120
lcc E
o o
812 - 810 g 100
o 1.0 Q
8 B os 5 80
g o8 o o
N N [ J
3 5 06 Voo = 5.0V g 60 Ve = 5.0V
< 06 < - = Ta = 25°C
= = VlN = 5.0V °
c r 04 @ 40
S 04 o] bt
= Z 02 Z2 20
0.2 Isgs Isg E
0.0 06 3’ 3 o
4,0 45 5.0 55 6.0 —-55 25 125 0 1.0 20 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 z 140
£
=~ 120
1.3 514 E v
: z & 100 A
2 12 g /
N N 12 ~ 5 80
2 11 2 ';’ /
s I 2 Z 60
5 N~ | Ta=sc | &1 2 /
2 10 ~= A z Vee = 5.0V lé 40
. 7 )
ool £ o teeg20
0.8 0.6 0 ! |
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢cvs. CYCLE TIME
3.0 30.0 1.25
V, I v
L~ 'cc =5.0
25 25.0 A o Ta=25°C
& = £ Vin = 0.5V
o 2 o
8 20 E200 & 10
5 3 3 /
< <
% ' £ 190 /’ £ /
g 10 8100 4 Sos -
/] Voo =45V _| /
05 5.0 / Ta=25°C
0.0 0 l l 0.50
0 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (PF) CYCLE FREQUENCY (MH2)
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
30 CY7C132-30PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C132-30P1 P25 48-Lead (600-Mil) Molded DIP Industrial
35 CY7C132-35PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C132-35P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C132-35DMB D26 48-Lead (600-Mil) Sidebraze DIP ‘| Military
CY7C132-35FMB F78 48-Lead Quad Flatpack
CY7C132-35LMB L68 48-Square Leadless Chip Carrier
45 CY7C132-45PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C132-45P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C132—-45DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C132—-45FMB F78 48-Lead Quad Flatpack
CY7C132—-45LMB L68 48-Square Leadless Chip Carrier
55 CY7C132-55PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C132—-55P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C132—-55DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C132—-55FMB F78 48-Lead Quad Flatpack
'CY7C132-55LMB L68 48-Square Leadless Chip Carrier
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C136--25]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
30 CY7C136-30JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C136-30J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
35 CY7C136-35JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C136-3511 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C136—35LMB L69 52-Square Leadless Chip Carrier Military
45 CY7C136—-45]C J69 52-Lead Plastic Leaded Chip Carrier Commercial
CY7C136—45J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C136—45LMB L69 52-Square Leadless Chip Carrier Military
55 CY7C136-55IC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C136—-55]1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C136—55LMB L69 52-Square Leadless Chip Carrier Military
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
30 CY7C142-30PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C142-30P1 P25 48-Lead (600-Mil) Molded DIP Industrial
35 CY7C142-35PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C142-35P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C142-35DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C142—-35FMB F78 48-Lead Quad Flatpack
CY7C142-35LMB L68 48-Square Leadless Chip Carrier
45 CY7C142—-45PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C142—-45P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C142-45DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C142—-45FMB F78 48-Lead Quad Flatpack
CY7C142—45LMB L68 48-Square Leadless Chip Carrier
55 CY7C142—-55PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7C142—55P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7C142—-55DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7C142-55FMB F78 48-Lead Quad Flatpack
CY7C142—-55LMB L68 48-Square Leadless Chip Carrier
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C146-25]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
30 CY7C146-30JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C146—30J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
35 CY7C146-35JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C146-35J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C146—35LMB L69 52-Square Leadless Chip Carrier Military
45 CY7C146—-45JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C146—-45]1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C146—45LMB L69 52-Square Leadless Chip Carrier Military
55 CY7C146—-55JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C146—-55J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7C146—55LMB L69 52-Square Leadless Chip Carrier Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,2,3
Vi Max. 1,2,3
Itx 1,2,3
Ioz 1,2,3 -
Icc 1,2,3
IsB1 1,23
Isgz 1,2,3
Isp3 1,23
Isga 1,2,3
Switching Characteristics
Parameter Subgroups Parameter Subgroups
READ CYCLE BUSY/INTERRUPT TIMING
trC 7,8,9,10, 11 tBLA 7,8,9,10, 11
tAA 7,8,9,10, 11 tBHA 7,8,9,10,11
tACE 7,8,9,10, 11 tBLC 7,8,9,10, 11
tpoE 7,8,9,10, 11 tBHC 7,8,9,10, 11
WRITE CYCLE tps 7,8, 9,|10, 11
twe 7,8,9, 10, 11 tWINS 7,8,9,10, 11
tSCE 7,8,9,10, 11 tRINS 7,8,9,10,11
taw 7,8,9,10, 11 tINs 7,8,9,10, 11
tHA 7,8,9,10,11 tOINR 7,8,9,10,11
tsa 7,8,9,10, 11 tEINR 7,8,9,10, 11
tpwWE 7,8,9,10, 11 tINR 7,8,9,10,11
tsp 7,8,9,10, 11 BUSY TIMING
tHD 7,8,9,10,11 twgl24 7,8,9,10,11
twH 7,8,9,10,11
tBDD 7,8,9,10,11

Note:
24. CY7C142/CY7C146 only.

Document #: 38-00061-H




Features

SEMICONDUCTOR

CY7B134
CY7B135
CY7B1342

4K x 8 Dual-Port Static RAMs

and 4K x 8 Dual-Port Static RAM with Semaphores

e (.8-micron BiCMOS for high

performance

High-speed access

— 20 ns (commercial)
—25 ns (military)

LCC

LCC/PLCC

Automatic power-down

Fully asynchronous operation
7B1342 includes semaphores
7B134 available in 48-pin DIP, 48-pin

7B135/7B1342 available in 52-pin

Functional Description

The . CY7B134, CY7B135, and
CY7B1342 are high-speed BiCMOS 4K x
8 dual-port static RAMs. The CY7B1342
includes semaphores that provide a
means to allocate portions of the dual-
port RAM or any shared resource. Two
ports are provided permitting indepen-
dent, asynchronous access for reads and
writes to any location in memory. Appli-
cation areas include interprocessor/multi-
processor designs, communications status
buffering, and dual-port video/graphics
memory.

Each port has independent control pins:
chip enable (CE), read or write enable (R/
W), and output enable (OE). The
CY7B134/135 are suited for those systems

that do not require on-chip arbitration or
areintolerant of wait states. Therefore, the
user must be aware that simultaneous ac-
cess to a location is possible. Semaphores
are offered on the CY7B1342 to assist in
arbitrating between ports. The semaphore
logic is comprised of eight shared latches.
Only one side can control the latch (sema-
phore) at any time. Control of a sema-
phore indicates that a shared resource is in
use. An automatic power-down feature is
controlled independently oneach portbya
chip enable (CE) pin or SEM pin
(CY7B1342 only).

The CY7B134 is available in 48-pin DIP
and 48-pin LCC. The CY7B135 and
CY7B1342 are available in 52-pin LCC/
PLCC.

Logic Block Diagram
RW_

RWg
TEL CEn
OF, OEg
[ A— A1
Ao —_j Ator
/07 1/07r
i@ cw == =~ =[G \
1100, T 2 /Oon
Agl —————ee ] . Agr
: e o e :
Ao Aor
AL —— F—T AR
L]
oo ——s RBTRATON D
e (7B1342 only) 1 o
OF ————n |e—— OF,
RAW, ——— |e—— RAWR
(781342 only) I | (7B1342 only)
SEM, SEWR 13421
Selection Guide
I 7B134-20 7B134-25 7B134-35
7B135-20 7B135-25 7B135-35
7B1342-20 7B1342~25 7B1342-35
Maximum Access Time (ns) 20 25 35
Maximum Operating Commercial 240 220 210
Current (mA) Military 260 250
Maximum Standby Commercial 80 75 70
Current (mA) Military 30 75

SRAMs H
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Pin Configurations

DIP LCC/PLCC
Top View . Top View

ol [
PEEIESFE £ 8

76543 215251504948 47

Pa
©CRONDO BN =

20
2122 23 24 25 26 27 28 29 30 31 32 33

1342-3

1342-2

LCC/PLCC
LCC To Vi
Top View p View |{
a3 Jufa' 2E S FEE €8
§|g<‘3<'-' |o§1{(|c LI £l E-'o ugw P
65 4 765432111525150494847

46
45
44
43
22
781342 4
40

39
38

13424 1342-5
Pin Definitions
Left Port Right Port Description

AgL-11L AgrR-11R Address Lines

CEL CERr Chip Enable

OF;, OERr Output Enable

R/Wy, R/WR Read/Write Enable

SEML SEMR Semaphore Enable. When asserted LOW, allows access to eight semaphores. The threeleast

(CY7B1342 (CY7B1342 significant bits of the address lines will determine which semaphore to write or read. The

only) only) - I/Og pinis used when writing to a semaphore. Semaphores are requested by writing a 0 into

the respective location.




CY7B134

= CY7B135
% F . CY7B1342
& SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... > 2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent ...........c.cvovinevinnnn. > 200 mA
Ambient Temperature with Operating Range
Power Applied ................o.l —55°Cto +125°C -
Supply Voltage to Ground Potential Ran Teﬁ,mf leltl.tlre V.
(PINABOPIN24) ~.oeeeeesnnennnss - 0.5V to +7.0V ge ma il cc
i Commercial 0°Cto +70°C 5V + 10%
DC Voltage Applied to Outputs -
iNHighZState .......coveennennennnn. ~ 0.5V to +7.0V Industrial —-40°Cto +85°C SV £10%
DC Input Voltagell .................... ~3.0Vto +7.0V MilitarylZ —55°C to +125°C 5V x 10%
Electrical Characteristics Over the Operating Rangel3]
7B134-20 | 7B134-25 7B134-35
7B135-20 | 7B135-25 7B135-35
7B1342-20 | 7B1342-25 | 7B1342-35
Parameter Description Test Conditions Min. | Max. { Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vce = Min, Iog = —4.0mA 2.4 2.4 2.4 \'%
VoL Output LOW Voltage Vee = Min, Igp, = 4.0 mA 0.4 0.4 0.4 \"
Vi Input HIGH Voltage 22 2.2 2.2 v
ViL Input LOW Voltage 0.8 0.8 0.8 \"
Iix Input Load Current GND < Vi < Vce —10 [ +10] 10 +10]-10]+10] pa
Ioz Output Leakage Current | Outputs Disabled, —10 | +10 [ =10 [ +10 | —10 | +10 | pA
GND < Vo < Vcc
Icc Operating Current Vce = Max, Com’l 240 220 210 | mA
Tour = 0mA Mil 260 250
Isp1 Standby Current CEL and [?]ER >V, Com’l 80 75 70 | mA
(Both Ports TTL Levels) | f = fiqax il 30 75
Isgy Standby Current CEp and gl{ >V, Com’l 150 140 130 | mA
(One Port TTL Level) f = fiyax! Ml 170 160
Isp3 Standby Current Both Ports Com’l 25 25 25 | mA
(BothPorts CMOSLevels) | CE and CER > V¢ — 0.2V,
ViN=> Ve - 02V -
or Viy < 0.2V, f = 01 Mil 30 30
IsBs Standby Current One Port_ Com’l 130 120 110 | mA
(One Port CMOS Level) | CEj or CEg > Voo — 0.2V,
Vin=> Vee - 02Vor -
Vin < 0.2V, Active Mil 150 130
Port Outputs, f = fyax!4!
Capacitancel’]
Parameter Description Test Conditions Max. 1] Unit
| Cin Input Capacitance Tp = 25°C,f = 1 MHz, 10 pF
Cour Output Capacitance Vee =50V 10 pF
Notes:

1. Pulse width < 20 ns.

2. Ta is the “instant on” case temperature.

3. See the last page of this specification for Group A subgroup testing in-
formation.

4. fmax = trc = Allinputs cycling at f = 1/trc (except output enable).
f = 0 meas no address or control lines change. This applies only to in-
puts at CMOS level standby Igg3.

5. Tested initially and after any design or process changes that may affect
these parameters.

6. Forall packages except DIP and cerDIP (D26, P25), which have maxi-
mums of Ciy = 15 pE, Cour = 15pF

SRAMs H
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AC Test Loads and Vg\’laveforms
At = a5 Ry = 2500 Ry = 2500
ouTPUT OUTPUT - OUTPUT
C = 30pF A1 = 34701 C = 30pF C=5pF
-1: = ]:: Vi =14V ]:: Vx
(a) Normal Load (Load 1) (b) Th’evenin Equivalent (Load 1) (c) Three-State Deltiy (Load 3)
1342-6 1342~7 1342-8
ALL INPUT PULSES
3.0v — " o0%
aND 10% 10%
<3ns = | <3ns
1342-9
Switching Characteristics Over the Operating Rangel”:8]
7B134-20 7B134-25 7B134-35
7B135~20 7B135-25 7B135-35
7B1342-20 7B1342-25 7B1342-35
Parameter Description Min. | Max. | Min. | Max. | Min. LMax. Unit
READ CYCLE
trc Read Cycle Time 20 25 35 ns
tAA Address to Data Valid 20 25 35 ns
toHA Output Hold From Address Change 3 3 3 ns
tACE CE LOW to Data Valid 20 25 35 ns
tDOE OE LOW to Data Valid 13 15 20 ns
trzogl” 1] OFE Low to Low Z 3 3 3 ns
tazoe 101 OE HIGH to High Z 13 15 20 ns
tr zcgl 101 CELOW to Low Z 3 3 3 ns
tuzcel 101 CE HIGH to High Z 13 15 20 ns
tpy CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 35 ns
WRITE CYCLE
twe Write Cycle Time 20 25 35 ns
tsCE CE LOW to Write End 15 20 30 ns
taw Address Set-Up to Write End 15 20 30 ns
tHA Address Hold from Write End 2 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tPWE Write Pulse Width 15 20 25 ns
tsp Data Set-Up to Write End 13 15 15 ns
tHD Data Hold from Write End 0 0 0 ns
tazwell R/W LOW to High Z 13 15 20 ns
trzwe ! R/W HIGH to Low Z 3 3 3 ns
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Switching Characteristics Over the Operating Rangel”:8] (continued)
7B134-20 7B134-25 7B134-35
7B135—-20 7B135-25 7B135-35
7B1342-20 7B1342-25 7B1342~-35
Parameter Description Min. l Max. | Min. | Max. | Min. | Max. Unit
WRITE CYCLE (continued) ‘E"
twopll 1 Write Pulse to Data Delay 40 50 60 ns é
tppptil Write Data Valid to Read Data Valid 30 30 35 ns 7]
SEMAPHORE TIMING!!]
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tSWRD SEM Flag Write to Read Time 5 5 ns
tsps SEM Flag Contention Window S 5 ns
Switching Waveforms
Read Cycle No. 1[13.14]
Either Port Address Access
trc »|
ADDRESS
tan |
toHA
DATAOUT  PREVIOUS DATA VALID ><><><><><>< DATA VALID
1342--10

Read Cycle No. 2[13,15]

SEMI20] or CE 5\

Either Port CE/OE Access

R X

tace

JKtHZOE

—

a— tzcE —>

DATA OUT

—» tpy r—

tpoe
I-— t zog —»
tizce
JAIIIIIY b
2
CE AN DATA VALID )

|—— tpp

1342-11

Nofes:

7. See the last page of this specification for Group A subgroup testingin-  11. For information on port-to-port delay through RAM cells from writ-
ing port to reading port, refer to Read Timing with Port-toPort Delay
8. Test conditions assume signal transition time of 3 ns or less, timing ref- waveform.

erence levels of 1.5V, input pulse levels of 0to 3.0V, and outputloading ~ 12. Semaphore timing applies only to CY7B1342.

formation.

of the specified Io1/Ion and 30-pF load capacitance 13. R/W is HIGH for read cycle.

9. Atany given temperature and voltagq condition for any given device,  14. Device is continuously selected, CE = Vy and OE = Vy.
tazcE Is less than ty zcg and tyzoE is less than t; 70E. 15. Address valid prior to or coincident with CE transition LOW.

10. Test conditions used are Load 3.
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Switching Waveforms
Read Timing with Port-to-Port Delay(16]
‘ twe
ADDRESSR AT : :
RWR tpwe
—
\‘ Y
'sp \ o
DATANR * VALID *
ADDRESS| X MATCH
toop |
DATAQUTL VALID
twop
rl 1342-12
Write Cycle No. 1: OE Three-States Data1/Os (Either Port)[17:18:19]
[ twe ol
ADDRESS }% >k
tsce
SEMI?0] \ A\ /
SN Yy DY
taw tHa
W trwe
R \ %
\ N J
e tsa tsp thp
DATAN =) DATA VALID
E 7, 74 <
OE DA
thzoe t 208
DATAGUr S-S S SN R HIGH IMPEDANCE
L L L L L LS

134213

Notes: —

16. CEL = CER =LOW, R/WL, = HIGH

17. The internal write time of the memory is defined by the overlap of CE
or SEM LOW and R/W LOW. Both signals must be LOW to initiate
a write and either signal can terminate a write by going HIGH. The
data input set-up and hold timing should be referenced to the rising
edge of the signal that terminates the write.

18. R/W must be HIGH during all address transactions.

19. If OE is LOW during a R/W controlled write cycle, the write pulse
width must be the larger of tpwg or (tyzwg + tsp) to allow the I/O
drivers to turn off and data to be placed on the bus for the required
tsp. If OE is HIGH during a R/W controlled write cycle (as in this ex-
ample), this requirement does not apply and the write pulse can be as
short as the specified tpwg.

20. SEM only applies to CY7B1342.
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Switching Waveforms (continued)
Write Cycle No. 2: R/W Three-States Datal/Os (Either Port)[18:21]
L twe |
ADDRESS y( *
tsce tHa >
N 4 /
o TR 277777
taw
tsa trwe
RW
N V4
DN 7
} tsp tHp
DATAN i DATA VALl[’) :E——————
e— tzwe — tzwe —™
DATAGYT S S-S S S SO U N HIGH IMPEDANCE 77777,
Z y v L L /L YA A A4 4 AR NN\
1342-14

Semaphore Read After Write Timing, Either Side (CY7B1342 only)[22]

| |-—tAA—-| toHa ——
Ao—Ag m VALD ADDRESS)|O<><><>K VALID ADDRESS M
taw ‘__l | tace

SEM tha |
D\ ===

tsp

1100 I |
DATAVALID {{  pATAGur VALID —

[ tHp ::I
tsa tPwe —»f

N
N— tswrD tpoE —»

* SLL YL S N

READ CYCLE ————»

RW

[€«————— WRITE CYCLE ~———»

1342-15

Notes:
21. Data I/O pins enter high-impedance when OE is held LOW during  22. CE = HIGH for the duration of the above timing (both write and read
write. cycle).
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Switching Waveforms (continued)

Timing Diagram of Semaphore Contention (CY7B1342 only)[23,24.25]

AgL—AaL MATCH X
R/W_
SEM.
tsps ——>
Aor—Azr MATCH X
RW, 4
R /
SEMR 7 l
1342-16
Notes: _
23. 1/Ogr = I/Ogr, = LOW (request semaphore); CEg = CEL, = HIGH  25. Iftgpgisviolated, it is gauranteed that only one side will gain access to
24. Semaphores are reset (available to both ports) at cycle start. the semaphore.
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Architecture

The CY7B134 and CY7B135 consist of an array of 4K words of 8
bitseachof dual-port RAM cells, I/O and address lines, and control
signals (CE, OE, R/W). Two semaphore control pins exist for the
CY7B1342 (SEMLR).

Functional Description

Write Operation

Data must be set up for a duration of tgp before the rising edge of
R/W in order to guarantee a valid write. Since there is no on-chip
arbitration, the user must be sure that a specificlocation will not be
accessed simultaneously by both ports or erroneous data could re-
sult. Awrite operation is controlled by either the OE pin (see Write
Cycle No. 1 timing diagram) or the R/W pin (see Write Cycle No.
2 timing diagram). Data can be written tyzo after the OE is deas-
serted or tyzwg after the falling edge of R/W. Required mputs for
write operations are summarized in Table 1.

If a location is being written to by one port and the opposite port
attempts to read the same location, a port-to-port flowthrough
delayis met before the data isvalid on the output. Datawill be valid
on the port wishing to read the location tppp after the data is pres-
ented on the writing port.

Read Operation

When reading the device, the user must assert both the OE and CE
pins. Data will be available tacg after CE or tpog after OE are as-
serted. If the user of the CY7B1342 wishes to access a semaphore,
the SEM pin must be asserted instead of the CE pin. Required in-
puts for read operations are summarized in 7able 1.

Semaphore Operation

The CY7B1342 provides eight semaphore latches which are sepa-
rate from the dual port memory locations. Semaphores are used to
reserve resources which are shared between the two ports. The
state of the semaphore indicates that aresource isin use. For exam-
ple, if the left port wants to request a given resource, it sets a latch
by writing a zero to a semaphore location. The left port then veri-
fies its success in setting the latch by reading it. After writing to the
semaphore SEM or OE must be deasserted for tgop before at-
tempting to read the semaphore. The semaphore value will be
available tswrp + tpog after the rising edge of the semaphore
write. If the left port was successful (reads a zero), it assumes con-
trol over the shared resource, otherwise (reads a one) it assumes
the right port has control and continues to poll the semaphore.
‘When the right side has relinquished control of the semaphore (by
writing a one), the left side will succeed in gaining control of the
semaphore. If the leftside no longer requires the semaphore, a one
is written to cancel its request.

Semaphores are accessed by asserting SEM LOW. The SEM pin
functions as a chip enable for the semaphore latches. CE must re-
main HIGH during SEM LOW. Ag_» represents the semaphore
address. OE and R/W are used in the same manner as a normal
memory access. When writing or reading a semaphore, the other
address pins have no effect.

‘When writing to the semaphore, only I/Oy is used. If a 0 is written
to the left port of an unused semaphore, a one will appear at the
same semaphore address on the right port. That semaphore can
now only be modified by the side showing a zero (the left port in
this case). If the left port now relinquishes control by writing a one
to the semaphore, the semaphore will be set to one for both sides.
However, if the right port had requested the semaphore (writtena
zero) while the left port had control, the right port would immedi-
ately own the semaphore. Table 2 shows sample semaphore oper-
ations.

‘When reading a semaphore, all eight data lines output the sema-
phore value. The read value is latched in an output register to pre-
vent the semaphore from changing state during a write from the
other port. If both ports request a semaphore control by writing a
0 to a semaphore within tgpg of each other, it is guaranteed that
only one side will gain access to the semaphore.

Table 1. Non-contending Read/Write

Inputs Outputs
CE |R/W | OE | SEM | I/0¢ - 1/O4 Operation
H| X X H |HighZ Power-Down
Read Datayy
H|H |L L |DataOut |g emaphore
X! X |H X |HighZ I/O Lines Disabled
H| X L |Dataln Write to Semaphore
L H L H |DataOut |Read
L L | X H |Dataln Write
L X | X L Illegal Condition
Table 2. Semaphore Operation Example
) 1/0g | 1/0g
Function Left | Right Status
No Action 1 1 Semaphore free
Left port writes 0 1 Left port obtains
semaphore semaphore
Right port writes 0 0 1 Right side is denied
to semaphore access
Left port writes 1 to 1 0 Right port is granted
semaphore access to Semaphore
Left port writes 0 to 1 0 No char:ige Left port
semaphore is denied access
Right port writes 1 0 1 Left port obtains
to semaphore semaphore
Left port writes 1 to 1 1 No port accessing
semaphore semaphore address
Right port writes 0 1 0 Right port obtains
to semaphore semaphore
Right port writes 1 1 1 No port accessing
to semaphore semaphore
Left port writes 0 to 0 1 Left port obtains
semaphore semaphore
Left port writes 1 to 1 1 No port accessing
semaphore semaphore

SRAMs H
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.4 1.2 T
Isg lcc
812 Bl /=
5 ] " N
R p— —80.8— IsB3
8 08> ﬁ
5 ER Vec = 8.0V
E 08 E 04 VN = 5.0V
g 04 g
0.2 0.2
0.0 loc, 0.6
4.0 45 5.0 55 6.0 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.2
1.10
Ta=25°C /
3 \ F14
] a
g1.05 L/ S
: /] 210
x T :
S1.00 N g o / Ve = 5.0V
0.95 0.8
40 45 50 55 60 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER—ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
1.0 20.0
—
(o]
& 0.75 % 15.0 //
a3 & |~
5 2 ./
Zo0:50 7 =100
: g |/
a
2 / v
cc =45V —
0.25 / 5.0 To s 25°C
0 10 20 30 40 50 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) CAPACITANCE (pF)

OUTPUT SINK CURRENT (mA)

OUTPUT SOURCE CURRENT (mA)

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

-
S
o

N

AN
\

120

-
[=]
o

80
Vge = 5.0V
Ta = 25°C

20

20

N

10 20 3.0 40 50
OUTPUT VOLTAGE (V)

o

[=}

OUTPUT SINK CURRENT
vs, OUTPUT VOLTAGE

yd
4

100

P

90

80

70

/ Vge = 5.0V

/ Ta =25°C
50 ! |
0.0 1.0 20 3.0 40 50

OUTPUT VOLTAGE (V)

60

NORMALIZED Icc vs. CYCLE TIME
1.25 T
Vge = 5.0V
Ta = 25°C
Vin = 0.5V

-
[=]

P

L~

NORMALIZED lgg

=
SN
o

//

20 30 40
CYCLE FREQUENCY (MHz)

0.50

10 50



.

=—""
=== & ~ypResS

=7 SEMICONDUCTCR

CY7B134
CY7B135
CY7B1342

Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
20 CY7B134—20PC P25 48-Lead (600-Mil) Molded DIP Commercial
25 CY7B134-25PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7B134—-25P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7B134-25DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7B134—-25LMB L68 48-Square Leadless Chip Carrier
35 CY7B134-35PC P25 48-Lead (600-Mil) Molded DIP Commercial
CY7B134~35P1 P25 48-Lead (600-Mil) Molded DIP Industrial
CY7B134-35DMB D26 48-Lead (600-Mil) Sidebraze DIP Military
CY7B134—-35LMB L68 48-Square Leadless Chip Carrier
Speed Package Operating
(ns) Ordering Code Name Package Type Range
20 CY7B135-201C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
25 CY7B135-251C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7B135-25]1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7B135-25LMB L69 52-Square Leadless Chip Carrier Military
35 CY7B135-35JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7B135-35J1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7B135-35LMB L69 52-Square Leadless Chip Carrier Military
Speed Package Operating
(ns) Ordering Code Type Package Type Range
20 CY7B1342-20]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
25 CY7B1342-25]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7B1342-25]1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7B1342-25LMB L69 52-Square Leadless Chip Carrier Military
35 CY7B1342-35]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7B1342-35]1 J69 52-Lead Plastic Leaded Chip Carrier | Industrial
CY7B1342-35LMB L69 52-Square Leadless Chip Carrier Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics -
Parameter Subgroups

Vou 1,2,3

VoL 1,2,3

Via 1,2,3

ViL Max. 1,2,3

Iix 1,2,3

Ioz 1,2,3

Ios 1,23

Icc 1,2,3

ISBl 1, 2, 3

Ispy 1,23

Isps 1,2,3

Isps 1,2,3
Switching Characteristics

Parameter Subgroups

READ CYCLE

tRC 7,8,9,10, 11

taa 7,8,9,10,11

toHa 7,8,9,10, 11

tACE 7,8,9,10,11

tDoOE 7,8,9,10,11

WRITE CYCLE

twe 7,8,9,10, 11

tsce 7,8,9,10,11

tAw 7,8,9,10, 11

tHA 7,8,9,10, 11

tSA 7,8,9,10,11

tpwE 7,8,9,10,11

tsp 7,8,9,10, 11

typ’ 7,8,9,10, 11

SEMAPHORE CYCLE

ts0D 7,8,9,10, 11

tSWRD 7,8,9,10,11
| tsps 7,8,9,10,11

Document #: 38—00161—-B



Features

o (.8-micron BiCMOS for high per-
formance

High-speed access

— 15 ns (com’l)

— 25 ns (mil)

Automatic power-down

o Fully asynchronous operation

o Master/Slave select pin allows bus
width expansion to 16/18 bits or more

Busy arbitration scheme provided

o Semaphores included to permit soft-
ware handshaking between ports

INT flag for port-to-port communica-
tion

Available in 68-pin LCC/PLCC/PGA
TTL compatible

CY7B138
CY7B139

Functional Description

The CY7B138 and CY7B139 are high-
speed BICMOS 4K x 8 and 4K x 9 dual-
port static RAMs. Various arbitration
schemes are included on the CY7B138/9
to handle situations when multiple proces-
sors access the same piece of data. Two
ports are provided permitting indepen-
dent, asynchronous access for reads and
writes to any location in memory. The
CY7B138/9 can be utilized as a stand-
alone 64-Kbit dual-port static RAM or
multiple devices canbe combined inorder
to function as a 16/18-bit or wider master/
slave dual-port static RAM. An M/S pin is
provided for implementing 16/18-bit or
wider memory applications without the
need for separate master and slave devices
or additional discrete logic. Application
areas include interprocessor/multiproces-
sor designs, communications status buffer-
ing, and dual-port video/graphics memory.

with Sem, Int, Busy

Each port has independent control pins:
chip enable (CE), read or write enable
(R/W), and output enable (OE). Two flags
are provided on each port (BUSY and
INT). BUSY signals that the port is trying
to access the same location currently being
accessed by the other port. The interrupt
flag (INT) permits communication be-
tween ports or systems by means of a mail
box. The semaphores are used to pass a
flag, or token, from one port to the other to
indicate that a shared resource is in use.
The semaphore logic is comprised of eight
shared latches. Only one side can control
thelatch (semaphore) at any time. Control
of a semaphore indicates that a shared re-
source isin use. An automatic power-down
feature is controlled independently on
each port by a chip enable (CE) pin or
SEM pin. “Fe

The CY7B138 and CY7B139 are available
in 68-pin LCCs, PLCCs, and PGAs.

Logic Block Diagram
RWL RWq
CEL TEn
OF, OEg
A1 AR
AtoL Ator
(7B139) /Og, Oun (78136)
1107, e
H coL COLUMN COLUMN coL
H SEL M—N o SEL
. o
11001, - 1/00R
BOSY, 1.2 | | BUSY(1. 2
AgL.
. ROW MEMORY RoW 5 R
H SELECT ARRAY SELECT H
AoL Aor
AqgL, lt——— A1tR
L] L]
L] L]
L4 .
Aol INTERRUPT [e—— Ao
SEMAPHORE
CEL — 5 ARBITRATION le—— TEn
OF| ———» le—— OFR
RW, ——» l€———— RWg
| I I L
SEM_ SEMR
T INTRI] B138—1
M5

Notes:

1. BUSY is an output in master mode and an input in slave mode.

2. Master: push-pull output and requires no pull-up resistor.

SRAMs H
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& CypRESS CY7B139
SEMICONDUCTOR
Pin Configurations
68-Pin PGA 68-Pin LCC/PLCC
Top View Top View
51 50| 48] 45| 4] 42| 40| s8] 36 go‘_"%m‘gﬁ_’ﬂ'ouSoﬁé ARAER
pol Al Anl| Aofeusvd wis| WTa| Aw| A L 2BRUE 2802, PREL
s3] s2| 49| 47| 5] 43| 41| 39| 37| 35| 34 66 65 64 63 62
Al Ae| As| Aw| IWNT.| GND|BUSVH Aon| Aer| Aw| Asm
== = = =
AoL| AsL Am| Aer 57
s7| s6 s0| a1 56
AtiL| AgoL Asn| Aer 55
so| 58 28| 20 54
vee| NC Al Aor 7B138/9 22
61 60 7B138/9 26 27 51
ne| ne aND| Ne 50
63| 62 24| 25 49
seM| TEL NG| Ne 48
65 64 22 23 47
OE. | RWIL SEMg| CEr ::
67| 68 20| 21 44
1/0qL | NClal ots | R 2728 20 30 3132 33 34 35 36 37 38 39 40 41 42 43
68 1 3 5 7 9 11 13 15 18 19 CH Cormro0o00cE s oo
O | WOa | V04| GND| 107 GND| 101R| Voo | WO4r| 107 | NCE) g QE%E lg=2g=r@leLld
: 2[4l e[ s w0l 12| qa| e] 17 Notes: B138-3
10a | WOsL | V0| Vee | Oor| WO2r| 10sr | 1Osa | 1O _ 2
3L sL | Vee oR 2R 3R 5R 6R B138-2 3. 1/Ogg on the CY7B139.
4. T/Ogp onthe CY7B139.
Pin Definitions
Left Port Right Port Description
I/OOL—7L(8L) I/OOR—7R(8R) Data Bus Input/Output
AgL—-11L AgR-11R Address Lines
CEL CEr Chip Enable
OEL OEgr Output Enable
R/WL R/Wr Read/Write Enable
SEM, SEMg Semaphore Enable. When asserted LOW, allows access to eight semaphores.
The three least significant bits of the address lines will determine which sema-
phore to write or read. The I/Oy pin is used when writing to a semaphore.
Semaphores are requested by writing a 0 into the respective location.
INTL, INTR Interrupt Flag. INT} is set when right port writes location FFE and is cleared
when left port reads location FFE. INTR is set when left port writes location
FFF and is cleared when right port reads location FFE
BUSYL BUSYRr Busy Flag
M/S Master or Slave Select
Vce Power
GND Ground
Selection Guide
7B138—-15 7B138—25 7B138-35
7B139-15 7B139—-25 7B139-35
Maximum Access Time (ns) 15 25 35
Maximum Ogerating Commercial 260 220 210
Current (mA, Military 280 250
Maximum Standby Commercial 90 75 70
Current for Igg;(mA) Military 80 75
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=5 EM]CONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................ —65°Cto + 150°°Cc  Latch-UpCurrent .....................i. >200 mA
Ambient Temperature with Operating Range
Power Applied ...................... - 55°Cto + 125°C Ambiont
Supply Voltage to Ground Potential .. ..... - 0.5Vto + 7.0V Range Temperature Vee
DC Voltage Applied to Outputs ; o o 5V + 10
I HIGh ZStALE - veveensnresananennnn —05Vio+70y | Commercial 0°Cto +70°C *10%
DC Input VoltagelSt .................... —05Vto + 7.0V Industrial —40°Cto +85°C S5V £10%
Output Current into Outputs (LOW) .............. 20 mA Militaryl6] - 55°Cto + 125°C 5V £ 10%
Electrical Characteristics Over the Operating Rangel’]
- 7B138—-15 | 7B138-25 | 7B138-35
7B139-15 | 7B139-25 | 7B139-35
Parameter Description Test Conditions Min. | Max. [ Min. | Max. [ Min. | Max. | Unit
Vou Output HIGH Voltage Ve = Min, Igy = —4.0 mA 24 2.4 2.4 \'%
VoL Output LOW Voltage Vce = Min,, Igr, = 4.0 mA 0.4 0.4 0.4 v
Viu Input HIGH Voltage 22 2.2 22 \%
ViL Input LOW Voltage 0.8 0.8 0.8 v
Ix Input Leakage Current GND < Vi< Ve —-10 | +10 { =10 | +10 | —10 | +10 | pA
Ioz Output Leakage Current | Output Disabled, GND < Vo <Vcc | =10 | +10 | =10 | 410 | =10 | +10 | pA
Icc Operating Current Vee = Max,, Com’l 260 220 210 [ mA
Iour =0 mA -
Outputs Disabled Mil/Ind 280 250
Iss: Standby Current CEp and [C]ER >V, Com’l 90 75 70 mA
(Both Ports TTL Levels) | f = fyax!® MilInd ) 75
Isg2 Standby Current CEj, and [C]ER >V, Com’l 160 140 130 | mA
(One Port TTL Level) f= fMAX Mil/Ind 180 160
Ises Standby Current Both Ports Com’l 25 25 25 | mA
(BothPorts CMOSLevels) | CEand CER > Vo — 0.2V,
VIN = Ve = 0.2V i 30 30
o Vig <02V, f= o8 |MiVInd
Isa Standby Current One Port Com’l 140 120 110 | mA
(One Port CMOS Level) | CELor CER > Ve — 0.2V,
ViN = Ve — 0.2V or -
Vin < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fyax[8!
Capacitancel]
Parameter Description Test Conditions Max. Unit
Civ Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee =350V 15 pF
Notes:

5. Pulse width < 20 ns.
6. Ty is the “instant on” case temperature.

7. Seethelast page of this specification for Group A subgroup testing in-
formation.

8. fmax = l/trc = Allinputs cycling at f = 1/tgc (except output enable).
f = 0 means no address or control lines change. This applies only to
inputs at CMOS level standby Igp3.

Tested initially and after any design or process changes that may affect
these parameters.

SRAMs H
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SEMICONDUCTOR
AC Test Loads and Vglaveforms o
R1 = 8930 R1 = 8930
Ry = 2500
ouTPUT ouTPUT OUTPUT
C=30pF I R2 = 34700 C = 30pF I C=5pF I R2 = 34700
= = = Vry = 1.4V = =
(a) Normal Load (Load 1) (b) 'l'h'evenin Equivalent (Load 1) (¢) Three-State Delay (Load 3)
B138-4 B138-5 B136-6
ALL INPUT PULSES
ouTPUT aov —  so%
I €= 30 pF anD 10%. 10%
= <3ns = - <3ns
Load (Load 2) B138-7 B138-8
Switching Characteristics Over the Operating Range[10:11]
7B138-15 7B138-25 7B138-35
7B139-15 7B139-25 7B139-35
Parameter Description Min. | Max. | Min. | Max. | Min. I Max. Unit
READ CYCLE
trRC Read Cycle Time 15 25 35 ns
taA Address to Data Valid 15 25 35 ns
tOHA Output Hold From Address Change 3 3 3 ns
tACE CE LOW to Data Valid 15 25 35 ns
tpog OE LOW to Data Valid 10 15 20 ns
tLZOE[lz' 13] OE Lowto Low Z 3 3 3 ns
tazogl!? 1Bl OE HIGH to High Z 10 15 20 ns
trzcell? 131 CELOW to Low Z 3 3 3 ns
tazcell? B3l CE HIGH to High Z 10 15 20 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 15 25 35 ns
WRITE CYCLE
twc Write Cycle Time 15 25 35 ns
tscE CE LOW to Write End 12 20 30 ns
tAw Address Set-Up to Write End 12 20 30 ns
tHA Address Hold From Write End 2 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 ) ns
tpWE Write Pulse Width 12 20 25 ns
tsp Data Set-Up to Write End 10 15 15 ns
tHD Data Hold From Write End 0 0 0 ns
tazwel P! R/W LOW to High Z 10 15 20 ns
trzwel) R/W HIGH to Low Z 3 3 3 ns
twppl4 ‘Write Pulse to Data Delay 30 50 60 ns
tpppli4 Write Data Valid to Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Rangel10: 111 (continued)
7B138~15 7B138-25 7B138-35
7B139-15 7B139-25 7B139-35
Parameter Description Min. I Max. | Min. | Max. | Min. I Max. Unit
BUSY TIMINGI15]
tBLA BUSY LOW from Address Match 15 20 20 ns
tBHA BUSY HIGH from Address Mismatch 15 20 20 ns
tBLC BUSY LOW from CE LOW 15 20 20 ns
tBHC BUSY HIGH from CE HIGH 15 20 20 ns
tps Port Set-Up for Priority 5 5 5 ns
tws WE LOW after BUSY LOW ns
twWH ‘WE HIGH after BUSY HIGH 13 20 30 ns
tBDD BUSY HIGH to Data Valid 15 25 35 ns
INTERRUPT TIMING(Y]
tINS INT Set Time 15 25 25 ns
tINR INT Reset Time 15 25 25 ns
SEMAPHORE TIMING
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tSWRD SEM Flag Write to Read Time 5 5 5 ns
tsps SEM Flag Contention Window 5 5 5 ns
Notes:
10. See the last page of this specification for Group A subgroup testingin-  13. Test conditions used are Load 3.
formation. 14. For information on part-to-part delay through RAM cells from writ-

11. Test conditions assume signal transition time of 3 ns or less, timing ref- ing port to reading port, refer to Read Timing with Port-to-Port Delay
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading waveform.
of the specified Ioy/Ion and 30-pF load capacitance. 15. Test conditions used are Load 2.

12. At any given temperature and voltage condition for any given device,
tyzcE 18 less than ) zcg and tyzog is less than ty zog.
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Switching Waveforms
Read Cycle No. 1 (Either Port—Address Access)[16: 17]

tre

ADDRESS X

taa |
[e——r toHA —>] *
XXX
DATAOUT  PREVIOUS DATA VALID /<>< XX DATA VALID

B138-9

Read Cycle No. 2 (Either Port—CE/OE Access)[16: 18, 19]

SEM or CE ﬂ\ _ /

1, —
T [+ tHzce
OF __\|\ ACE

/ EtHzoE

tooe
I-— tizog —>
tizce :
LLLLLLLL ATA VALID >
DATA OUT REESSSEK b A
—» tpy r— tpp
Icc N
Isg _—/| ¥
B138—10
Read Timing with Port-to-Port Delay (M/S = L)[20:21]
fe twe
ADDRESSR MATCH X
; t
PWE
R/WR \ V/
N /|
- 'sp » HD
DATA g ' X )l( VALID
ADDRESS, X MATCH
- toop —>
DATAGUTL )‘( VALID
twop
-l B138-11

Notes: _
16. R/W is HIGH for read cycle. 19. CEL = L, SEM = H when accessing RAM. CE = H, SEM = L when
17. Device is continuously selected CE = LOW and OE = LOW. This wa- accessing semaphores.

veform cannot be used for semaphore reads. 20. BUSY = HIGH for the writing port.
18. Address valid prior to or coincident with CE transition LOW. 21. CEL = CER = LOW.
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Switching Waveforms (continued)

Write Cycle No. 1: OE Three-States Data I/Os (Either Port)[22 23, 24]

k twe ol
ADDRESS i *
-« tsce
N \ l
SEM OR CE {\\\\\\\\\ K ;//// ////
taw tha
W tpwe
R N\ /
\ N 7
1sA tsp twp
DATAIN =] DATA VALID
4
77/, ATty
thzoe Y 20E
DATA OUT NS S N S N \Z HIGH IMPEDANCE YgT77777
LLL L L LA = SANRARN
B138-12
Write Cycle No. 2: R/W Three-States Data I/Os (Either Port)[22 24, 25]
l twe >
ADDRESS % %
tsce tha
SEM OR CE & 7( / /
ton taw -
PWE
RW
N /
K 7
tsp ——»te tp
DATA IN DATA VAITID e
(e tHzwe —> l‘— tLzwe —™
DATAOUT S S S S S S SO OUOUUN S SSON HIGH IMPEDANCE AT TTTT
L Z 7777 TR €<
B138-13
Notes: -
22. The internal write time of the memory is defined by the overlap of CE drivers to turn off and data to be placed on the bus for the required

23.

or SEM LOW and R/W LOW. Both signals must be LOW to initiate
a write, and either signal can terminate a write by going HIGH. The
data input set-up and hold timing should be referenced to the rising
edge of the signal that terminates the write.

If OF is LOW during a R/W controlled write cycle, the write pulse
width must be the larger of tpwg or (tyzwg + tsp) to allow the I/O

tsp. If OE is HIGH during a R/W controlled write cycle (as in this ex-
ample), this requirement does not apply and the write pulse can be as
short as the specified tpwg.

24. R/W must be HIGH during all address transitions.
25. Data I/O pins enter high impedance when OE is held LOW during

write.

SRAMs “
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Sidel26]

Aoty m VALID ADDRESS

I-——— taa ——-| toHA =l
KX X ¥ vaup Appress g

fe—— taw

1,
[ [ — "
tsce

tsp

1/0g DATANVALID ‘I

N

je— tn

tsa tewe —
RW

tacE

tsop . _/

DATAoyT VALID —

X ¥

ol

% 777777777777 R - /

e WRITECYCLE——sle— READCYCLE—

B138-14
Timing Diagram of Semaphore Contention(27- 28, 29]
AoL—Aa MATCH X
RW,
SEM.
tsps ="
Acr—Azn MATCH X
RWr ;(
SEM £
R - ; B138-15

Notes:
26. CE = HIGH for the duration of the above timing (bothwriteandread ~ 29. If tgps is violated, the semaphore will definitely be obtained by one

cycle).

27. 1/Ogg = 1/Og = LOW (request semaphore); CEg = CE = HIGH

28. Semaphores are reset (available to both ports) at cycle start.

side or the other, but there is no guarantee which side will control the
semaphore.
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Switching Waveforms (continued)
Timing Diagram of Read with BUSY (M/S=HIGH)[2!]

fe— twe -
ADDRESSR * MATCH ]
=
R/Wg | tpwe %
| tsp » tHD
DATAINR ¥ VALID *
tps
ADDRESS_ MATCH

— tBLA L___EA
USYL tepD -—-—l
toop
DATAGUTL . )J( %VALID
1

twop

B8138-16

Write Timing with Busy Input (M/S=LOW)

trwe

tws twh

B138~-17
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Switching Waveforms (continued)
Busy Timing Diagram No. 1 (CE Arbitration)[30]
CEL Valid First:

ADDRESS MATCH ><

ADDRESS| g

CE,
- tpg —>
CEr
tsLc |<— taHe

BUSYq

B138-18

CER Valid First:

ADDRESS, g >( ADDRESS MATCH X

CEg
|-~ tpg ==
CE,
tBLC |-_ tBHC

BUSY,

B138-19

Busy Timing Diagram No. 2 (Address Arbitration)[30]
Left Address Valid First:

trc or twe
ADDRESS| DDRESS MATCH ADDRESS MISMATCH X

Al
-— tpg

ADDRESSR X

taLa e tBHA
BUSYR
B138-20

Right Address Valid First:

tRc Or twe
ADDRESSg ADDRESS MATCH )I( ADDRESS MISMATCH X

tps

ADDRESS_ X

tBLA [e— tBHA
BUSY_
B138-21
Note:

30. Iftpgisviolated, the busy signal will be asserted on one side or the oth-
er, but there is no guarantee on which side BUSY will be asserted.

2-92
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Switching Waveforms (continued)

Interrupt Timing Diagrams
Left Side Sets INTR:

e twe
ADDRESS, )’i WRITE FFF X

[31]
CEL —— A

N ]

N

AW, ——|
INTR

N

tins2! .

- B138-22
Right Side Clears INTR: .

READ FFF

/
e

ADDRESSg

CEr \

ww 7777
SENNNN

INTR 4[

— B138-23
Right Side Sets INTy:
l——

twe
ADDRESSR }l@ WRITE FFE ) X
tal31]
‘CER HA

R/Wg —\
N

TNT, -
tins®?] >

J— B138-24
Left Side Clears INT], |

tre
ADDRESSR READ FFE *

CE_ \ /

R, ///:_/ =

OF,

tinal®2!

N

|

/__

B138-25

INT,

4

/

Notes:

31. tya depends on which enable pin (CEyg, or R/Wp) is deasserted first.  32. tyns or tyNR depends on which enable pin (CEr or R/WL) is asserted
last.

SRAMs H
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Architecture

The CY7B138/9 consists of an array of 4K words of 8/9 bits each of
dual-port RAM cells, I/O and address lines, and control signals
(CE, OE, R/W). These control pins permit independent access for
reads or writes to any location in memory. To handle simultaneous
writes/reads to the same location, a BUSY pin is provided on each
port. Two interrupt (INT) pins can be utilized for port-to-port com-
munication. Two semaphore (SEM) control pins are used for allo-
cating shared resources. With the M/S pin, the CY7B138/9 can
function as a master (BUSY pins are outputs) or as a slave (BUSY
pins are inputs). The CY7B138/9 has an automatic power-down
feature controlled by CE. Each port is provided with its own output
enable control (OE), which allows data to be read from the device.

Functional Description
Write Operation

Data must be set up for a duration of tgp before the rising edge of
R/W in order to guarantee a valid write. A write operation is con-
trolled by either the OE pin (see Write Cycle No. 1 waveform) or
the R/W pin (see Write Cycle No. 2waveform). Data canbe written
to the device tyzog after the OE is deasserted or tyzwg after the
falling edge of R/W. Required inputs for non-contention opera-
tions are summarized in Table 1.

If a location is being written to by one port and the opposite port
attempts to read that location, a port-to-port flowthrough delay
must be met before the data is read on the output; otherwise the
dataread is not deterministic. Data will be valid on the port wishing
to read the location tppp after the data is presented on the other
port.

Read Operation

When reading the device, the user must assert both the OE and CE
pins. Data will be available tacg after CE or tpog after OE is as-
serted. If the user of the CY7B138/9 wishes to access a semaphore
flag, then the SEM pin must be asserted instead of the CE pin.

Interrupts

The interrupt flag (INT) permits communications between
ports.When the left port writes to location FFE, the right port’s in-
terrupt flag (INTR) is set. This flag is cleared when the rj| ort
reads that same location. Setting the left port’s interrupt flag L)is
accomphshed when the right port writes to location FFE. This flag
is cleared when the left port reads location FFE. The message at
FFEF or FFE is user-defined. See Table 2 for input requlrements for
INT.INTRrandINT} are Eush-?ull outputs and do not require pull-
up resistors to operate. BUSYy, and BUSYR in master mode are
push-pull outputs and do not require pull-up resistors to operate.

Busy

The CY7B138/9 provides on-chip arbitration to alleviate simulta-
neous memory location access (contention). If both ports’ CEs are
asserted and an address match occurs within tpg of €ach other the
Busy logic will determine which port has access. If tpg is violated,
one port will definitely gain permission to the location, but it is not
guaranteed which one. BUSY will be asserted tpp A after an ad-
dress match or tgy ¢ after CE is taken LOW.

Master/Slave

A M/S pin is provided in order to expand the word width by confi-
guring the device as either a master or a stave. The BUSY output of
the master is connected to the BUSY input of the slave. This will
allow the device to interface to a master device with no external
components. Writing of slave devices must be delayed until after
the BUSY input has settled. Otherwise, the slave chip may begin a
write cycle during a contention situation.When presented as a

HIGH input, the M/S pin allows the device to be used as a master
and therefore the BUg 'Y line is an output. BUSY can then be used
to send the arbitration outcome to a slave.

Semaphore Operation

The CY7B138/9 provides eight semaphore latches, which are sepa-
rate from the dual-port memorylocations. Semaphoresare usedto
reserveresources that are shared between the two ports. The state
of the semaphore indicates that a resource is in use. For example, if
the left port wants to request a given resource, it sets a latch by writ-
ing a zero to a semaphore location. The left port then verifies its
success in setting the latch by reading it. After writing to the sema-
phore, SEM or OE must be deasserted for tsop before attempting
to read the semaphore. The semaphore value will be available
tSWRD + tpOE after the rising edge of the semaphore write. If the
left port was successful (reads a zero), it assumes control over the
shared resource, otherwise (reads a one) it assumes the right port
has control and continues to poll the semaphore.When the right
side has relinquished control of the semaphore (by writing a one),
the left side will succeed in gaining control of the a semaphore.If
the left side no longer requires the semaphore, a one is written to
cancel its request.

Semaphores are accessed by asserting SEM LOW. The SEM pin
functions as a chip enable for the semaphore latches (CE must re-
main HIGH during SEM LOW). Ag_ represents the semaphore
address. OE and R/W are used in the same manner as a normal
memory access.When writing or reading a semaphore, the other
address pins have no effect.

‘When writing to the semaphore, only I/Oy is used. If a zero is writ-
ten to the left port of an unused semaphore, a one willappear at the
same semaphore address on the right port. That semaphore can
now only be modified by the side showing zero (the left port in this
case). If the left port now relinquishes control by writing a one to
the semaphore, the semaphore will be set to one for both sides.
However, if the right port had requested the semaphore (written a
zero) while the left port had control, the right port would immedi-
ately own the semaphore as soon as the left port released it. Table
3 shows sample semaphore operations.

‘When reading a semaphore, all eight data lines output the sema-
phore value. The read value is latched in an output register to pre-
vent the semaphore from changing state during a write from the
other port. If both ports attempt to access the semaphore within
tsps of each other, the semaphore will definitely be obtained by one
side or the other, but there is no guarantee which side will control
the semaphore.

Table 1. Non-Contending Read/Write

Inputs Outputs
[CE |[R/W | OE |SEM | 107 Operation
H X | X.| H |HighzZ Power-Down
H | H L L |Data Out Read Data in
Semaphore
X|X|H X |HighZ I/O Lines Disabled
H| | X L |Dataln Write to Semaphore
L H L H |Data Out Read
L L | X H |Dataln Write
L X1 X L Illegal Condition
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Table 2. Interrupt Operation Example (assumes BUSYp, =BUSYr=HIGH)
Left Port Right Port
Function R'W CE OE |Ag_11 | INT | RW CE OE (Ag-11 | INT
Set Left INT X X X X L L L X | FFE X
Reset Left INT X L L FFE | H X X X X X
Set Right INT L L X FFF X X X X X L
Reset Right INT X X X X X X L L FFF H
Table 3. Semaphore Operation Example
/00 (/OO
Function Left | Right Status
No action 1 1 Semaphore free
Left port writes 1 Left port obtains
semaphore semaphore
Right port writes 0 0 1 Right side is denied
to semaphore access
Left port writes 1 to 1 0 Right port is granted
semaphore access to semaphore
Left port writes 0 to 1 0 No change. Left port
semaphore is denied access
Right port writes 1 0 1 Left port obtains
to semaphore semaphore
Left port writes 1 to 1 1 No port accessing
semaphore semaphore address
Right port writes 0 1 0 Right port obtains
to semaphore semaphore
Right port writes 1 1 1 No port accessing
to semaphore semaphore
Left port writes 0 to 0 1 Left port obtains
semaphore semaphore
Left port writes 1 to 1 1 No port accessing
semaphore semaphore
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Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —_ vs. OUTPUT VOLTAGE
1.4 , 1.2 T < 200
@12 I ) \ Ic(/ £
. t @
= lcc LN — & 160 P\
o 1.0 Q
2 IsBa L 081 Isga %
2 0.8 =] o O 120
NP N W
2 05 3 06 Vec = 5.0V 2 Vee = 5.0V
z kS Vi = 5.0V > 80 N Ta=25°C 1
< 04 [0}
O 04 te] i N
2 z 5 a0
0.2 0.2 a \
5
0.0 0.6 3 ©
40 45 50 55 6.0 ~55 25 125 0 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 Z 140
€ 1
1.3
2 3 % 100 L
g 1.2 2 & yd
N N 1.2 8 80
2 11PN S > /
2 | N £ 10 ] 2 oA
o — 950 g [
S 10 ] T=2c | © Vee = 5.0V E 40 /
o
. ~—— 08 5 2 / Vec = 5.0V _|
X 3 Ta = 25°C
.8 0.6 0 I
40 45 50 55 60 ~55 25 125 00 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
1.00 30.0 1.25 T
/ Vee = 5.0V
25.0 o Ta = 25°C
,g / — L Vin = 0.5V
~0.75 2 a
& E200 1.0
5 : 5
2050 Z15.0 L 2
2 Q100 / Qo.75 v
0.25 5.0 / Voo = 4.5V /
/ ' Ta=25°C
0.0 ka1 | | 50
0 10 20 30 40 50 0 200 400 600 800 1000 10 28 40 66

SUPPLY VOLTAGE (V)

CAPACITANCE (pF)

CYCLE FREQUENCY (MHz)
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Ordering Information

Speed Package Operating

(ns) Ordering Code Name Package Type Range

15 CY7B138-15GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B138-15JC J81 68-Lead Plastic Leaded Chip Carrier

25 CY7B138-25GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B138-25JC 181 68-Lead Plastic Leaded Chip Carrier
CY7B138-25]1 181 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B138-25LMB 181 68-Square Leadless Chip Carrier Military

35 CY7B138-35GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B138-35JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B138-35]J1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B138~-35LMB L81 68-Square Leadless Chip Carrier Military

Speed Package Operating

(ns) Ordering Code Type Package Type Range

15 CY7B139-15GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B139-15JC J81 68-Lead Plastic Leaded Chip Carrier

25 CY7B139-25GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B139-25JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B139-25]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B139~-25LMB L81 68-Square Leadless Chip Carrier Military

35 CY7B139-35GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B139-35JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B139-35J1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B139-35LMB L81 68-Square Leadless Chip Carrier Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups

Vou 1,2,3 READ CYCLE
VoL 1,2,3 trC 7,8,9,10,11
Vi 1,2,3 taa 7,8,9,10,11
Vi Max. 1,23 :  toma 7,8,9,10,11
Iix 1,2,3 tACE 7,8,9,10,11
Ioz 1,2,3 thoE 1 7,89,10,11

Ios 1,2,3 WRITE CYCLE
Icc 1,2,3 twe 7,8,9,10,11
Ispg 1,2,3 tSCE 7,8,9,10,11
Isp2 1,2,3 taw 7,8,9,10,11
Isp3 1,23 tHA 7,8,9,10,11
Isps 1,2,3 tsa 7,8,9,10,11
tPWE 7,8,9,10, 11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
BUSY/INTERRUPT TIMING
tBLA 7,8,9,10,11
tBHA 7,8,9,10, 11
tgLC 7,8,9,10, 11
tBHC 7,8,9,10,11
tps 7,8,9,10,11
tiNs 7,8,9,10, 11
tINR 7,8,9,10,11
BUSY TIMING

tws 7,8,9,10,11
twl 7,8,9,10,11
tBDD 7,8,9,10, 11
tpbD 7,8,9,10, 11
twbDD 7,8,9,10, 11

Document #: 38—-00162—E
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Features

o 0.8-micron BiCMOS for high per-
formance

o High-speed access
— 15 ns (commercial)
— 25 ns (military)
o Automatic power-down
o Fully asynchronous operation

o Master/Slave select pin allows bus
width expansion to 16/18 bits or more

o Busy arbitration scheme provided

o Semaphores included to permit soft-
ware handshaking between ports

¢ INT flag for port-to-port communica-
tion

Available in 68-pin LCC/PLCC/PGA
e TTL compatible

ICONDUCTOR

CY7B144
CY7B145

Functional Description

The CY7B144 and CY7B145 are high-
speed BiCMOS 8K x 8 and 8K x 9 dual-
port static RAMs. Various arbitration
schemes are included on the CY7B144/5
tohandlesituationswhenmultipleproces-
sors access the same piece of data. Two
ports are provided permitting indepen-
dent, asynchronous access for reads and
writes to any location in memory. The
CY7B144/5 can be utilized as a standalone
64-Kbit dual-port static RAM or multiple
devices can be combined in order to func-
tion as a 16/18-bit or wider master/slave
dual-port static RAM. An M/S pin is pro-
vided for implementing 16/18-bit or wider
memory applications without the need for
separate master and slave devices or addi-
tional discrete logic. Application areas in-
clude interprocessor/multiprocessor de-
signs, communications status buffering,
and dual-port video/graphics memory.

8K x 8/9 Dual-Port Static RAM

with Sem, Int, Busy

Each port has independent control pins:
chip enable (CE), read or write enable
(R/W), and output enable (OE). Two flags,
BUSY and INT, are provided on each port.
BUSY signals that the portis trying to ac-
cess the same location currently being ac-
cessed by the other port. The interrupt flag
(INT) permits communication between
ports or systems by means of a mail box.
The semaphores are used to pass a flag, or
token, from one port to the other to indi-
cate that a shared resource is in use. The
semaphore logic is comprised of eight
shared latches. Only one side can control
the latch (semaphore) at any time. Control
of a semaphore indicates that a shared re-
source isinuse. An automatic power-down
feature is controlled independently on
each port by a chip enable (CE) pin or
SEM pin.

The CY7B144 and CY7B145 are available
in 68-pin LCCs, PLCCs, and PGAs.

Logic Block Diagram
RW. RWr
CEL CEg
OFE_ OEr
Ara AR
At 2 L Ator
(7B145) 1/0g,. 1/Ogg (7B145)
1107, 1/O7g
s coL COLUMN COLUMN coL -
H SEL I 110 SEL H
/OoL — > }—-————— 1/Oon
BUSY, (12 r l BUSYR1.2
AgL Agr
. ROW MEMORY ROW .
H SELECT ARRAY SELECT H
Ao Aor
AraL —g— e—g A1zr
L ] L]
Ag —.—b le—2 Aor
t INTERRUPT
SEMAPHORE
CE| — 3 ARBITRATION le—— TEn
OE| ——ml [«—— OEx
R/W, l——— R/Wgr
] | | [
SEML SEMp
TNT 12 > INTRl B144—1
M3

Notes:

1. BUSY is an output in master mode and an input in slave mode.

2. Master: push-pull output and requires no pull-up resistor.
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Pin Configurations
68-Pin PGA 68-Pin LCC/PLCC
Top View Top View
st| sof 48| 46| 44| 42| ao] s8] 36 5 d[gﬁ—'m—‘o 0832 g aa
e | Aw | Aa | Ao J50std wa | NTa | A | Aam 28 28 8 82Psres PREPL
53| 52| 40| 47] 45| 43| a1| 3o} 37| 5| o4 9876 5432 168 676665 6463 62 61
Az | AeL | AgL | Aw | INTL | GND |BUSYH Ao | Asm | Asr | Asr
55| 54 a2| a8
AL | AsL AR | Aer
s7| s6 s0| a1
AqiL | Aol Agr | Asr
59| s8 28| 29
Vee | AL AR | Avor 7B144/5
et] 60 2] 27
NG | NC 7B144/5 GND [ Aqzn
63| 62 24| 25
SEM, | TE, NG | NC
65| 64 22| 28
OFE_ | RWL SEMr | CEm
67| 66 20 21 4
1/0gL | NCH4 OFg | RWR 2728 29 303132 33 34 35 36 37 38 39 40 41 42 43
K al s| 7| o 11| 13| 15| 18] 19 CH CETFOOQECECCEER
101 | Voo [ v0a | oD | o | GND | 104s | Vee | 1O | Oz | NCEI ) «él"o’ EIE 5223fr2LlLLe
2 4l 6 s| 1o 12| 14| 18] 17 Notes: Bia4-3
11031 | 405, | 406 | Voo | VO0R | 02r | VOsR | VOsR | ¥OsR|  B1as—2 3. 1/Ogg on the CY7BI14S.
4. 1/Ogr. on the CY7B145.
Pin Definitions
Left Port Right Port Description
1/OgL-71(8L) I/Ogr-7R(8R) Data bus Input/Output
AgL—-12L AQR-12R Address Lines
CEL CER Chip Enable
OEL OERr Output Enable
R/WL, R/Wg Read/Write Enable
SEMp SEMgr Semaphore Enable. WhenassertedLOW, allowsaccesstoeightsemaphores.
The three least significant bits of the address lines will determine which
semaphore to write or read. The I/Oy pin is used when writing to a sema-
phore. Semaphores are requested bywritingaOinto the respective location.
INTL INTR Interrupt Flag. INTY, is set when right port writes location 1FFE and is
cleared when left port reads location 1FFE. INTR is set when left port writes
location 1FFF and is cleared when right port reads location 1FFE
BUSYL BUSYR Busy Flag
M/S Master or Slave Select
Vce Power
GND Ground
Selection Guide
7B144~15 7B144-25 7B144-35
7B145—-15 7B145-25 7B145-35
Maximum Access Time (ns) 15 25 35
Maximum Ogerating Commercial 260 220 210
Current (mA Military 280 250
Ma)umutp SEandl;y R Commercial 5 90 75 70
Current for Igg; (mA) Military 80 75
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. ~65°Cto +150°Cc Latch-UpCurrent .............cocoeiiiiiiiae, >200 mA
Ambient Temperature with +
Power Applied ..................... —55°Cto +125°C Operating Range
. Ambient
SlgplylVoltaie ttl) (;rounod Potential ........ —0.5V to +7.0V Range Temp ell':lt] ure Vee
DC Voltage ied to Outputs -
in High ZgStatgp. ......... p .............. -0.5Vto +7.0v | Commercial 0°Cto +70°C 5V = 10%
DC Input Voltagell ..................... —0.5Vto +7.0V | Industriai —40°Cto +85°C 5V = 10%
Output Current into Outputs (LOW) ............... 20 mA Military(®] —55°C to +125°C 5V + 10%
Electrical Characteristics Over the Operating Rangel”]
7B144—15 | 7B144-25 | 7B144-35
7B145-15 | 7B145-25 | 7B145-35
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vee = Min, Iog = —4.0 mA 2.4 2.4 2.4 v
VoL Output LOW Voltage Vce = Min, Igp, = 4.0 mA 0.4 0.4 04 | V
Viu Input HIGH Voltage 22 2.2 22 A%
Vi, Input LOW Voltage 0.8 0.8 0.8 \'%
Iix Input Leakage Current GND < Vi< Ve -10 | +10 { =10 | +10 { —10 | +10 | nA
Ioz Output Leakage Current | Outputs Disabled, GND < Vo <Vcc| —10 | +10 | =10 [ +10 | =10} +10 | pA
Icc Operating Current Ve = Max, Com’l 260 220 210 | mA
Iour = 0mA -
Outputs Disabled Mil/Ind 280 250
Isp1 Standby Current CE; and C_R >V, Com’l 90 75 70 | mA
(Both Ports TTL Levels) | f = fyax[®! Mil/Ind 30 75
Ise> Standby Current CEL or C[E]R >V, Com’l 160 140 130 | mA
(One Port TTL Level) f = fpax® Mil/Ind 150 160
Isps Standby Current Both Ports Com’l 25 25 25 | mA
(BothPorts CMOSLevels) | CE and CEg > Ve — 0.2V,
VIN > Ve — 0.2V f
of Vi < 0.2V, f = 018] Mil/Ind 30 30
Isp4 Standby Current One Port_ Com’l 140 120 110 | mA
(One Port CMOS Level) | CEporCERr>Vce—0.2V,
VIN > Ve — 0.2V or -
Vin < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fyax!
Capacitancel®]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee =50V 15 pF
Notes:

5. Pulse width < 20 ns.
6. T is the “instant on” case temperature.
7. See the last page of this specification for Group A subgroup testing in-

formation.

8. fmax = Virc = All inputs cycling at f = 1/trc (except output enable).
f = 0 means no address or control lines change. This applies only to
inputs at CMOS level standby Isp3.
Tested initially and after any design or process changes that may affect
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AC Test Loads and Waveforms
5V 5V
Rl = §93Q Rry = 250Q R1 = 893Q
OUTPUT OUTPUT OUTPUT
C =30pF R2 = 347Q C=30pFI C=5pF—-|: R2 = 347Q
l = = Vry = 1.4V = =
(a) Normal Load (Load 1) (b) Thévenin Equivalent (Load 1) (c) Three-State Delay (Load 3)
Blad—4 Bl44-5 Bl44—6
ALL INPUT PULSES
OUTPUT 3.0v = L 90%
JCm%oeF anp —2% .{\L‘&
= <3ns - - <3ns
Load (Load 2) B144—7 B144-8
Switching Characteristics Over the Operating Rangel[10.11]
' 7B144—15 7B144-25 7B144—35
7B145-15 7B145~25 7B145-35
Parameter Description Min. | Max. | Min, I Max, | Min. I Max. Unit
READ CYCLE
tre Read Cycle Time 15 25 35 ns
taa Address to Data Valid 15 25 35 ns
toHA Output Hold From Address Change 3 3 3 ns
tACE CE LOW to Data Valid 15 25 35 ns
tDOE OE LOW to Data Valid 10 15 20 ns
tLZOE[u’ 13] OE Low to Low Z 3 3 3 ns
tgzog!!2 Bl OE HIGH to High Z 10 15 20 ns
trzcelt? 13 CELOWtoLowZ 3 3 3 ns
tazcell® 131 CE HIGH to High Z 10 15 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 15 25 35 ns
WRITE CYCLE
twe Write Cycle Time 15 25 35 ns
tscE CE LOW to Write End 12 20 30 ns
taw Address Set-Up to Write End 12 20 30 ns
tHA Address Hold From Write End 2 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tPWE Write Pulse Width 12 20 25 ns
tsp Data Set-Up to Write End 10 15 15 ns
tup Data Hold From Write End 0 0 0 ns
tazwel?] R/WLOW to High Z 10 15 20 ns
trzwel] R/W HIGH to Low Z 3 3 3 ns
twpp!!¥ Write Pulse to Data Delay 30 50 60 ns
tpppl 14 Write Data Valid to Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Range1%11] (continued)
7B144-15 7B144-25 | 7B144-35
7B145-15 7B145-25 7B145-35
Parameter Description Min. [ Max. | Min. [ Max. | Min. | Max. Unit
BUSY TIMING!PI
taLa BUSY LOW from Address Match 15 20 20 ns 2
tBHA BUSY HIGH from Address Mismatch 15 20 20 ns é
tBLC BUSY LOW from CE LOW 15 20 20 ns n
tBHC BUSY HIGH from CE HIGH 15 20 20 ns
tps Port Set-Up for Priority 5 5 5 ns
twB WE LOW after BUSY LOW 0 0 ns
twH WE HIGH after BUSY HIGH 13 20 30 ns
tBpD BUSY HIGH to Data Valid 15 25 35 ns
INTERRUPT TIMING!I]
tINs INT Set Time 15 25 25 ns
tINR INT Reset Time 15 25 25 ns
SEMAPHORE TIMING
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tSWRD SEM Flag Write to Read Time 5 5 5 ns
tsps SEM Flag Contention Window 5 5 5 ns
Notes:
10. See the last page of this specification for Group A subgroup testingin-  13. Test conditions used are Load 3.
formation. 14. For information on part-to-part delay through RAM cells from writ-
11. Testconditions assume signal transition time of 3 ns or less, timing ref- ing port to reading port, refer to Read Timing with Port-to-Port Delay
erence levels of 1.5V, input pulse levels of 0to 3.0V, and output loading waveform.
of the specified Ioy/Ioy and 30-pF load capacitance. 15. Test conditions used are Load 2.

12. At any given temperature and voltage condition for any given device,
tyzCE 18 less than t; zcg and tyzog is less than tp zog.
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Switching Waveforms
Read Cycle No. 1 (Either Port—Address Access)[16: 17]

[

tac
ADDRESS k

taa

ja—— toHA

DATAOUT  PREVIOUS DATA VALID >Q<>O<XX DATA VALID

B144-9
Read Cycle No. 2 (Either Port—CE/OE Access)[16: 18,19
SEMor CE N N 7 /
TACE j— 70—
TR A
thzoe
tpoE
l'— L zog ——
. tzce \
. TIVI I/ I/4
DATA OUT L DATA VALID ) D
—l tpy tep
lcc
Ise -
. B144-10
Read Timing with Port-to-Port Delay (M/S = L){20, 21]
le twe |
ADDRESSR MATCH
RAW, ' tewe
AR —— \]‘ y
/|
1SD et tHp
DATAINg X i VALID
ADDRESS, x MATCH
toop -l
DATAGUTL VALID
twop *1
B144-11
Notes: L
16. R/W is HIGH for read cycle. 19. CEL = L, SEM = Hwhen accessing RAM. CE = H, SEM = L when
17. Device is continuously selected CE = LOW and OE = LOW. This accessing semaphores.
waveform cannot be used for semaphore reads. 20. BUSY = HIGH for the writing port.
18. Address valid prior to or coincident with CE transition LOW. 21. CEp = CER = LOW.
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Switching Waveforms (continued)

Write Cycle No. 1: OE Three-State Data 1/Os (Either Port)[22,23,24]

fe— twe |
ADDRESS % %
N - tsce
SEM OR CENNNNINNNNR, Y AU
t 1
RW \ = tpwe Y i
AN g
e tsp ————> tsp thp
DATA IN 3: DATA VALID
o gzt I riErs
DATA OUT m_tHZOE HIGH IMPEDANCE z0e 7T
L L L L L LA E SAMAAANR
B144-12

Write Cycle No. 2: R/W Three-State Data 1/Os (Either Port)[22 24,25)]

[

twe
ADDRESS j( ;(
tsce tHa
&N
SEMORTE \\\ N YA
i taw
RW - lsa tPwe
N N (
NOR 7
tgp ~=——wre~ tp
DATAIN DATA VALID I
[ tHzwe —— ‘[:_tLZWE_.
DATAOUT SSS S S S U SUSUUUSOUSN NN HIGH IMPEDANCE 277727
L L L L L L Z a4 A\ N
B144-13
Notes:

22. The internal write time of the memory is defined by the overlap of CE
or SEM LOW and R/W LOW. Both signals must be LOW to initiate
a write, and either signal can terminate a write by going HIGH. The
data input set-up and hold timing should be referenced to the rising
edge of the signal that terminates the write.

. If OE is LOW during a R/W controlled write cycle, the write pulse
width must be the larger of tpwg or (tyzwE + tsp) to allow the I/O

24.
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25.

drivers to turn off and data to be placed on the bus for the required
tsp. If OE is HIGH during a R/W controlled write cycle (as in this ex-
ample), this requirement does not apply and the write pulse can be as
short as the specified tpwg.

R/W must be HIGH during all address transitions.

Data 1/O pins enter high impedance when OE is held LOW during
write.
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Switching Waveforms (continued)
Semaphore Read After Write Timing, Either Sidel26]

| I-— taa —-I je—— toHa ——>

taw

tace
tHa

SEM ] ]
tsce —J// ///// ;/F—tsop {_/
tsp
/0o DATA-IN VALID \I DATA-OUT VALID )L

tsa towe —» o
. ]
N\ Y
N—ro tswrD tboE
O /N A e K /
l«————— WRITE CYCLE ——7 READ CYCLE —————»
B144-14
Semaphore Contention[27; 28, 29]
AgL—AzL MATCH X
RWL
SEM_
tgpg >
Aor—Azr MATCH X
R/WR 71
SWR 7M B144-15

Notes:
26. CE = HIGH for the duration of the above timing (both write andread ~ 29. If tgpg is violated, the semaphore will definitely be obtained by one
cycle). side or the other, but there is no guarantee which side will control the

27. T/Ogr = I/OqL = LOW (request semaphore); CEgr = CE;, = HIGH . semaphore.
28. Semaphores are reset (available to both ports) at cycle start.
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Switching Waveforms (continued)
Read with BUSY (M/S=HIGH)[21]

le

twe

ADDRESSR MATCH

RWg \ twe

tsp

SRAMs ﬂ

DATAINg >‘<

VALID

ADDRESS| MATCH

teLa
BUSY, 1\

tBHA

.

tapp

DATAQuTL

toop
%}( VALID
—>

twop

B144-16

Write Timing with Busy Input (M/S=LOW)

tpwe

RW

<— twp
BUSY
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Switching Waveforms (continued)

Busy Timing Diagram No. 1 (CE Arbitration)[30]
CE, Valid First:

ADDRESS, g

CEL —_\ ‘
- tpg —p=
CEp
tBLe |-— taHe

BUSYR

ADDRESS MATCH X

B144-18
CER, Valid First:

ADDRESS|_ g

X
CEg —
|- 1ps

-
CE,
tBLe ,-— tBHC
BUSY,
B144-19

Busy Timing Diagram No. 2 (Address Arbitration)[30]
Left Address Valid First:

trc or twe
ADDRESS, DDRESS MATCH ADDRESS MISMATCH K

Al
-— lpg

ADDRESSR X

tBLA tBHA
BUSYq
B144-20
Right Address Valid First:
trc Of twe
ADDRESSg DDRESS MATCH ADDRESS MISMATCH X

ADDRESS MATCH X

Al
tes
ADDRESS, ' X
tBLA [— tBHA
BUSY_
B144-21
Note: o
30. Iftpgisviclated, the busy signal will be asserted onone side orthecth-  32. tyg or tiNr depends on which enable pin (CE or R/W) is asserted
er, but there is no guarantee on which side BUSY will be asserted last.

31. tya depends on which enable pin (CEy, or R/Wp) is deasserted first.
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Switching Waveforms (continued)

Interrupt Timing Diagrams

Left Side Sets INTg:

twe
ADDRESS| WRITE 1FFF

N

XX X

thal3l]

N

N

N
fja———— tnsl®2] N
Right Side Clears INTg: e

tac {
ADDRESSR READ 1FFF X

Er 3\ /

tinple2]

ot NNNN\K e

INTR 7/l B144-23
Right Side Sets INTy:

[ twe
ADDRESSR * WRITE 1FFE ><><>< X
—\ -

B144-22

 tyal31]
CEr HA

N
RWr ﬂK

INT, KJ\
tins!®2]

B144-24
Left Side Clears INT, |

trc
e K

e

ADDRESSR

CEL

/!

tple2l

N /

B144-25

RW,

OFE_

N
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Architecture

The CY7B144/5 consists of a an array of 8K words of 8/9 bits each
of dual-port RAM cells, I/O and address lines, and control signals
(CE, OE, R/W). These control pins permit independent access for
reads or writes to any location in memory. To handle simultaneous
writes/reads to the same location, a BUSY pin is provided on each
port. Twointerrupt (INT) pins canbe utilized for port-to-port com-
munication. Two semaphore (SEM) control pins are used for allo-
cating shared resources. With the M/S pin, the CY7B144/5 can
function asa Master (BUSY pins are outputs) or as aslave (BUSY
pins are inputs). The CY7B144/5 has an automatic power-down
feature controlled by CE. Each port is provided with its own output
enable control (OE), which allows data to be read from the device.

Functional Description
Write Operation

Data must be set up for a duration of tsp before the rising edge of
R/W in order to guarantee a valid write. A write operation is con-
trolled by either the OE pin (see Write Cycle No.1 waveform) or
the R/W pin (see Write Cycle No. 2waveform). Data can be written
to the device tgzog after the OE is deasserted or tyzwg after the
falling edge of R/W. Required inputs for non-contention opera-
tions are summarized in Table 1.

If a location is being written to by one port and the opposite port
attempts to read that location, a port-to-port flowthrough delay
must be met before the data is read on the output; otherwise the
dataread is not deterministic. Data will be valid on the port wishing
to read the location tppp after the data is presented on the other
port.

Read Operation

‘When reading the device, the user must assert both the OE and CE
pins. Data will be available tacg after CE or tpog after OE are as-
serted. If the user of the CY7B144/5 wishes to access a semaphore
flag, then the SEM pin must be asserted instead of the CE pin.

Interrupts

The interrupt flag (INT) permits communications between
ports.When the left port writes to location 1FFE, the right port’sin-
terrupt flag (INTR) is set. This flag is cleared when the right port
reads that same location. Setting the left port’s interrupt flag (IN'Ty ) is
accomplished when the right port writes to location 1FFE. This
flagis cleared when the left port reads location 1FFE. The message
at 1FFF or 1FFE is user-defined. See Table 2 for input require-
ments for INT. INTR and INT| are push-pull outputs and do not
require pull-up resistors to operate.

Busy

The CY7B144/5 provides on-chip arbitration to alleviate simulta-
neous memory location access (contention). If both ports’ CEs are
asserted and an address match occurs within tpg of each other the
Busy logic will determine which port has access. If tpg is violated,
one port will definitely gain permission to the location, but it is not
guaranteed which one. BUSY will be asserted tgy 4 after an ad-
dress match or tgy  after CE is taken LOW. BUSY and BUSYR
in master mode are push-pull outputs and do not require pull-up
resistors to operate.

Master/Slave

AnM/Spinis provided in order to expand the word width by confi-
guring the device aseither amaster or aslave. The BUSY output of
the master is connected to the BUSY input of the slave. This will
allow the device to interface to a master device with no external
components.Writing of slave devices must be delayed until after
the BUSY input has settled. Otherwise, the slave chip may begin a

write cycle during a contention situation. When presented a HIGH
input, the M/S pin allows the device to be used as a master and
therefore the BUSY line is an output. BUSY can then be used to
send the arbitration outcome to a slave.

Semaphore Operation

The CY7B144/5 provides eight semaphore latches which are sepa-
rate from the dual-port memorylocations. Semaphoresare used to
reserveresourcesthatare sharedbetweenthe twoports. The state
ofthe semaphoreindicatesthataresourceisinuse. Forexample, if
the left port wants torequest a given resource, it sets a latch by writ-
ing a 0 to a semaphore location. The left port then verifies its suc-
cess in setting the latch by reading it. After writing to the sema-
phore, SEM or OE must be deasserted for tgop before attempting
to read the semaphore. The semaphore value will be available
tswRD + tDOE after the rising edge of the semaphore write. If the
left port was successful (reads a 0), it assumes control over the
shared resource, otherwise (reads a 1) it assumes the right port has
control and continues to poll the semaphore.When the right side
has relinquished control of the semaphore (by writing a 1), the left
side will succeedin gaining control of the semaphore. If the left side
no longer requires the semaphore, a 1 is written to cancel its
request.

Semaphores are accessed by asserting SEM LOW. The SEM pin
functions as a chip enable for the semaphore latches (CE must re-
main HIGH during SEM LOW). A, represents the semaphore
address. OE and R/W are used in the same manner as a normal
memory access.When writing or reading a semaphore, the other
address pins have no effect.

‘When writing to the semaphore, only I/Og is used. If a 0 is written
to the left port of an unused semaphore, a 1 will appear at the same
semaphore address on the right port. That semaphore can now only
be modified by the side showing 0 (the left port in this case). If the
left port now relinquishes control by writing a 1 to the semaphore,
the semaphore will be set to 1 for both sides. However, if the right
port had requested the semaphore (written a 0) while the left port
had control, the right port would immediately own the semaphore
assoon as the left port releasedit. Table 3 shows sample semaphore
operations.

‘When reading a semaphore, all eight data lines output the sema-
phore value. The read value is latched in an output register to pre-
vent the semaphore from changing state during a write from the
other port. If both ports attempt to access the semaphore within
tsps of each other, the semaphore will definitelybe obtained by one
side or the other, but there is no guarantee which side will control
the semaphore.

Table 1. Non-Contending Read/Write

Inputs Outputs

| CE |[R'W | OE | SEM 1/Og-7 Operation
H X X H |HighZ Power-Down
H|H|L|L |Dawou |5ead glffei“
X|X | H X {HighZ 1/0 Lines Disabled
H| X L |Dataln Write toSemaphore
L H L H |Data Out Read
L L X H |Dataln Write
L X X L Illegal Condition
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Table 2. Interrupt Operation Example (assumes BUSY =BUSYr=HIGH)
Left Port Right Port
Function RW | CE | OE |A¢g-12| INT | RW [ CE | OE [Ag-p2 | INT

Set Left INT X X X X L L L X 1FFE X

Reset Left INT X L L IFFE | H X L L X X

Set Right INT L L X 1FFF | X X X X X L

Reset Right INT X X X X X X L L 1FFF | H

' Table3. Semaphore Operation Example
1/Og | Y/Og
Function Left | Right Status

No action 1 1 Semaphore free

Left port writes 1 Left port obtains

semaphore semaphore

Right port writes 0 0 1 Right side is denied

to semaphore access

Left port writes 1 to 1 0 Right port is granted

semaphore access to semaphore

Left port writes 0 to 1 0 No change. Left port

semaphore is denied access

Right port writes 1 0 1 Left port obtains

to semaphore semaphore

Left port writes 1 to 1 1 No port accessing

semaphore semaphore address

Right port writes 0 1 0 Right port obtains

to semaphore semaphore

Right port writes 1 1 1 No port accessing

to semaphore semaphore

Left port writes 0 to 0 1 Left port obtains

semaphore semaphore

Left port writes 1 to 1 1 No port accessing

semaphore semaphore
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —_ vs. OUTPUT VOLTAGE
1.2 T < 200
A cc g
g 1.2 ¢ @
2 I ~ AN — 160
1.0 P &
8 lsga S 08} lsB3 3
2 0.8f—=" o O 120
w = w w
N N o6 o =
2 06 3 Vee = 5.0V Q Vog = 5.0V
s s Vin = 5.0V 2 80 N Ta=25°C 1
< T 04 8
o 04 [¢] \
b4 z 5 40
0.2 z
0.2 E
0.0 0.6 B 0 N
40 45 50 55 60 ~55 25 125 0 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 g 140
£ 120
1.3 14 = —
3 2" i
b~ Z W 100 -
212 o 5 yd
N N 1.2 3 80
% 1.1 2 g 4
Y,
E ~ CEE 10 P Z 60
o N Ta=25°C o - _ @ /
210 > Vge = 5.0V =
N E 40
09 — 0.8 5 2 / Vec =54V _ |
. el Ta = 25°C
0.8 0.6 0 !
40 45 50 55 60 =55 25 125 00 1.0 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
1.00 30.0 1.25 T
/ Vge = 5.0V
250 Ta=25°C
2 / = 8 Vin = 0.5V
~075 2 a IN
o £20.0 o 1.0
g 3 _| 8
2050 <150 L g
- =
% z, et Sors ]
g 0 10.0 / =0. >
0.25 50 / Voo = 45V _| /
/ - Ta = 25°C
0.0 L= 0 0.50
0 10 20 30 40 50 0 200 400 600 800 1000 10 28 40 66
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz2)
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7B144~-15GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B144-15]C J81 68-Lead Plastic Leaded Chip Carrier
25 CY7B144-25GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B144-25]C J81 68-Lead Plastic Leaded Chip Carrier
CY7B144-25]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B144—-25LMB 181 68-Square Leadless Chip Carrier Military
35 CY7B144-35GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B144-35JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B144-35]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B144-35L.MB L81 68-Square Leadless Chip Carrier Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7B145-15GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B145-15]C J81 68-Lead Plastic Leaded Chip Carrier
25 CY7B145-25GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B145-25]JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B145-25]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B145—-25LMB 181 68-Square Leadless Chip Carrier Military
35 CY7B145-35GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B145-35]JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B145-35]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B145-35LMB L81 68-Square Leadless Chip Carrier Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 READ CYCLE

VoL 1,2,3 trC 7,8,9,10,11
Vin 1,2,3 tan 7,8,9, 10, 11
ViL Max. 1,2,3 tOHA 7,8,9,10, 11
Ix 1,2,3 ) tACE 7,8,9,10,11
Toz 1,2,3 tDOE 7,8,9,10, 11

Ios 1,2,3 WRITE CYCLE
Iec 1,2,3 twe 7,8,9,10, 11
IsB1 1,23 tsCE 7,8,9,10, 11
Isp2 1,2,3 taw 7,8,9,10, 11
Ism3 1,23 tHa 7,8,9,10,11
Ispa 1,2,3 tsA 7,8,9,10, 11
tpwE 7,8,9,10,11
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11

BUSY/INTERRUPT TIMING

tBLA 7,8,9,10,11
tBHA 7,8,9,10,11
tBLC 7,8,9,10, 11
tBHC 7,8,9,10,11
tps 7,8,9,10,11
tINS 7,8,9,10,11
tINR 7,8,9,10,11

BUSY TIMING
tws 7,8,9,10,11
twH 7,8,9,10,11
tBDD 7,8,9,10,11
tDDD 7,8,9,10,11
twDD 7,8,9,10,11

Document #: 38-00163-E
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Features Functional Description memory locations specified on the address

Automatic power-down when dese-
lected (7C148)

o CMOS for optimum speed/power

The CY7C148 and CY7C149 are high-per-
formance CMOS static RAMs organized
as 1024 by 4 bits. Easy memory expansion
is provided by an active LOW chip select

pins (Ag through Ay).

Reading the device is accomplished by
taking chip select (CS) LOW while write
enable (WE) remains HIGH. Under these

® 25-ns access time (CS) input and three-state outputs. The conditions, the contents of the location
e Low active power CY7C148 remainsinalow-powermode as ~ specified on the address pins will appear
— 440 mW (commercial) long as the device remains unselected; i.e.,, ~on the four data I/O pins.
— 605 mW (military) (CS)is HIG_H, thus reducing thcl average  The J/O pins remain in a , high-impedance
o Low standby power (7C148) power requirements of the device. The  gtate when chip select (CS) is HIGH or
X chip select (CS) of the CY7C149 does not  yrite enable (WE) is LOW.
—82.5 mW (25-ns version) affect the power dissipation of the device.
— S5 mW (all others) Writing to the device is accomplished when
¢ S-volt power supply + 10% tolerance,  the chip select (CS) and write enable (WE)
both commercial and military inputs are both LOW. Data on the I/O pins
e TTL-compatible inputs and outputs (I/0g through 1/03) is written into the
Logic Block Diagram Pin Configurations
DIP
P Top View
—
_J/] As [ 1 18 [ Vec
N 4 2 7 [0 A
[ LJ__‘ A s 16 [ A
! A [a 15 [ A
INPUT BUFFER j— an Os 14 [ oo
1T 1 A s 13 [ Vo
A s 12 [J Vo2
N
: - Y Go ts s 11 [ voq
a 5 N ano [fo 10 [J WE
Az 9 64x64 < 1/04
m ARRAY u
As = & N /0 clag2
s 2 ° i ’ Top Vi
As > 103 x e
1t oS
POWER
COLUMN DOWN
DECODER I (7C148) _(:ﬁ—l_ WE
Az Az Ay Ag C148-1
Selection Guide
7C148-25 | 7C148-35 | 7C148-45 | 7C149-25 | 7C149-35 | 7C149-45
Maximum Access Time (ns) 25 35 45 25 35 45
Maximum Operating Commercial 90 80 80 90 80 80
Current (mA) Military 110 110 110 110
Maximum Standby Commercial 15 10 10
Current (mA) Military 10 10
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~Output Current into Qutputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature ................. —65°Cto +150°c  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ............cooviiieiennn. >200 mA
Power Applied ............... SIRIEE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential -
(Pn18toPin9) .....ooovvinivninnn... - 05Vito +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ........................ - 0.5Vto +7.0V Commercial 0°Cto + 70°C 5V = 10%
DC Input Voltage ...................... - 3.0Vto + 7.0V Mllltary[ll —55°Cto + 125°C 5V = 10%
Electrical Characteristics Over the Operating Rangel?]
7C148/9—25 | 7C148/9~35,45
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vcc = Min,, Iog = —4.0mA 24 24 \
VoL Output LOW Voltage Vce = Min,, Iop, = 8.0mA 0.4 0.4 \'%
Viu Input HIGH Voltage 2.0 6.0 2.0 6.0 \4
ViL Input LOW Voltage -3.0 0.8 -30 0.8 \'%
Iix Input Load Current GND < Vi < Ve -10 10 -10 10 A
Ioz Output Leakage Current { GND < Vg < V¢ Output Disabled -50 50 -50 50 uA
Icc Ve Operating Max. Ve, CS < Vi, Com’l 90 80 mA
Supply Current Output Open Mil 110
Isg Automatic CS Max. Voo, CS > Vig | 7C148 | Com’l 15 10 mA
Power-Down Current Only Mil 10
Ipo Peak Power-On Max. Ve, CS> Vi [7C148 | Com’l 15 10 mA
Current Only Mil 10
Ios Output Short GND < Vg < Ve Com’l +275 +275 | mA
Circuit Currentl4! Nl =350
Capacitancels]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ts = 25°C,f = 1 MHz, 8 pF
Cout Output Capacitance Vee =50V 8 pF
Notes:

1. T is the “instant on” case temperature.

4. For test purposes, not more than 1 output should be shorted at one

time. Duration of the short circuit should not exceed 30 seconds.

2. See the last page of this specification for Group A subgroup testing
information.

3. A pull-up resistor to Ve on the CS input is required to keep the de-
vice deselected during Ve power-up. Otherwise current will exceed
values given (CY7C148 only).

5. Tested initially and after any design or process changes that may af-
fect these parameters.
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AC Test Loads and Waveforms

R14810 R14810,
o e ° A
s & ALL INPUT PULSES
4 O "
OUTPUT QUTPUT' 3.0V o 90%
10%
30 pF 2R§5 a 5pF S 2525 a GND 10%
INCLUDING INCLUDING L <10ns =] l-— <10ns
JGAND = = JGAND = =
SCOPE — = SCOPE — T Gtas4 c1485
() (b)
Equivalent to: THEVENIN EQUIVALENT
16760
OUTPUT O AMA————0 1.73V
Switching Characteristics Over the Operating Rangel?!
7C148-25 7C148-35 7C148-45
7C149-25 7C149-35 7C149-45
Parameter Description Min. I Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trC Address Valid to Address Do Not Care Time 25 35 45 ns
(Read Cycle Time)
179N Address Valid to Data Out Valid Delay 25 35 45 ns
(Address Access Time)
tacs1 Chip Select LOW to Data Out Valid (7C148 only) 256l 35 45 ns
t
ACS2 30l7] 35 45 ns
tACs Chip Select LOW to Data Out Valid (7C149 only) 15 15 20 ns
ty 718l Chip Select LOW to Data Out On 7C148 8 10 10 ns
7C149 5 5
tyyzl8l Chip Select HIGH to Data Out Off 0 15 0 20 0 20 ns
toH Address Unknown to Data Out Unknown Time 0 0 ns
tpp Chip Select HIGH to Power-Down Delay | 7C148 20 30 30 ns
tpU Chip Select LOW to Power-Up Delay 7C148 0 0 0 ns
WRITE CYCLE
twe Address Valid to Address Do Not Care 25 35 45 ns
(Write Cycle Time)
twpl?) Write Enable LOW to Write Enable HIGH 20 30 35 ns
twR Address Hold from Write End ' 5 5 5 ns
twzL®! Write Enable to Output in High Z 0o | 8 0 8 0 8 ns
tDw Data in Valid to Write Enable HIGH 12 20 20 ns
tpH Data Hold Time ns
tas Address Valid to Write Enable LOW ns
tewll Chip Select LOW to Write Enable HIGH 20 30 40 ns
tow!®! Write Enable HIGH to Output in Low Z 0 0 0 ns
tAW Address Valid to End of Write 20 30 35 ns
Notes: o
6. Chip deselected greater than 25 ns prior to selection. 9. The internal write time of the memory is defined by the overlap of CS
7. Chip deselected less than 25 ns prior to selection. LOW and WE LOW. Bothsignals mustbe LOW to intiate a write and
8. Atany given temperature and voltage condition, tyz is less than t 7 either signal can terminate a write by going high. The data input set-

for all devices. Transition is measured +500 mV from steady-state
voltage with specified loading in part (b) of AC Test Loads.
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up and hold timing should be referenced to the rising edge of the sig-
nal that terminates the write.
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CY7C148
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% ; e PRESS CY7C149
& SEMICONDUCTOR
Switching Waveforms
Read Cycle No. 100, 11]
L trc |
ADDRESS &
taa |
ton
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C148-6
Read Cycle No. 2{1012]
tre
N i
tacs
tz | t
Hz _'| HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT G c L& DATA VALID )—
NN
tpy je—— 1tpp
Vce IcC
SUPPLY 50% 50%
CURRENT ISB
C148-7
Write Cycle No. 1 (WE Controlled)
twe
ADDRESS X X
few
4 V,
% NN Y. TR
taw twa —m
tas twp
N 4
W RN 7
e tow toH
DATA IN DATA-IN VALID
[ twz —’1 [e— tow —-I
\!  HIGH IMPEDANCE | e
DATA OUT DATA UNDEFINED D <
C148-8

Notes:
10. WE is HIGH for read cycle.

11. Device is continuously selected, CS = V.

12. Address valid prior to or coincident with CS transition LOW.
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CY7C149

Switching Waveforms (continued)

Write Cycle No. 2 (CS Controlled)[3]

twe
ADDRESS )E ;<
tow
cs ) V.
taw ) twp —»
. WP
AR . qJn0000
tow e toy
DATA IN DATA-IN VALID
[e— twz —-|

DATA OUT DATA UNDEFINED > HIGH IMPEDANGE

Notes:

13. If CS goes HIGH simultaneously with WE HIGH, the output re-
mains in a high-impedance state.

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

C148-9

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

14 12 Z 120
812 / 3 \ lec [ N
= = - 1.0 ~ g 100
810 log| "] 8 \ g \
é o8 ) é 0.8 8 80 \
N Vin = 5.0V N w \ Vgg = 5.0V
§| 06 / To=25°C | gl 0.6 8 60 \ Tp = 25°C
T Z o4 3 20 N
Q 04 g™ Voc = 5.0V @ \
ViN = 5.0V '5 L
0.2 0.2 T 20
lsg Isg 5
0.0 0.0 o 0
40 45 50 55 6.0 ~55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OQUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 — 140
£
= 120
513 514 A E L]
= N\ a w100
g2 m S //
5 TN N1z 3 @
2 11 N z > /
z \ Ta=25°C Z 10 £ 6 /r Vo = 5.0V ]
g - Ta= 25°C
2 10 —~— b4 o Vee = 5.0V 'é 20 / A
0.9 M g 20 /
.8 0.6 0
40 45 50 55 60 —55 25 125 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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CY7C148
%‘» e CY7C149
SEMICONDUCTOR

Typical DC and AC Characteristics

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE (7C148) vs. OUTPUT LOADING NORMALIZED I¢c vs. ACCESS TIME
3.0 30.0 1.4
P
P 25 T, =25 &> 50 // 3 1.3
o 1KQCSPULLUP | = o \
a 20 20.0 7 2 12
N RESISTOR TO Voo $ / N
-l - -
<15 < 15.0 7/ < 141
z sB z s z _—
] 1 o ——
=z 10 / B 100 / Voo = 4.5V 2 10 :
05 5.0 / Ta = 25°C 1 09
0.0 0.0 l | 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40 50 60
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package : Operating
(ns) Ordering Code Name Package Type Range
25 CY7C148-25PC P3 18-Lead (300-Mil) Molded DIP Commercial
35 CY7C148-35PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C148-35DMB D4 18-Lead (300-Mil) CerDIP Military
45 CY7C148—-45PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C148—-45DMB D4 18-Lead (300-Mil) CerDIP Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C149-25PC P3 18-Lead (300-Mil) Molded DIP Commercial
35 CY7C149-35PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C149-35DMB D4 18-Lead (300-Mil) CerDIP Military
CY7C149~-35LMB Ls0 18-PinRectangularLeadless ChipCarrier
45 CY7C149-45PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C149-45DMB - D4 18-Lead (300-Mil) CerDIP Military
CY7C149-45LMB L50 18-PinRectangularLeadless Chip Carrier
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MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameters Subgroups

Ton 1,2,3
ToL 1,2,3
Vig 1,23
VIL Max. 1, 2, 3
Iix 1,2,3
loz 1,2,3
Icc 1,2,3
Isp!t4] 1,2,3

Switching Characteristics

Parameters Subgroups

READ CYCLE

trC 7,8,9,10, 11
taA 7,8,9,10, 11
tacs114 7,8,9,10,11
tacsol14] 7,8,9,10,11
tACSus] 7,8,9,10, 11
tou 7,8,9,10,11
WRITE CYCLE

twc 7,8,9,10, 11
twp 7,8,9,10, 11
twr 7,8,9,10, 11
{bw 7,8,9,10, 11
{bH 7,8,9,10, 11
tAS 7,8,9, 10,11
tAW 7,8,9, 10,11

Notes:

14. 7C148 only.
15. 7C149 only.

Document #: 38—00031-C
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Features

Memory reset function

1024 x 4 static RAM for control store
in high-speed computers

CY7C150

Functional Description

The CY7C150 is a high-performance
CMOS static RAM designed for use in
cache memory, high-speed graphics, and
data-acquisition ~ applications.  The

1K x 4 Static R/W RAM

ployed, with only selected devices being
cleared at any given time.

Writing to the device isaccomplishedwhen
the chipselect (CS) and write enable (WE)
inputs are both LOW. Data on the four

e CMOS for optimum speed/power CY7C150 has a memory reset feature that  data inputs (Dg—D3) is written into the
e High speed allows the entire memory to be resetintwo ~ D€mOry location specified on the address
— 10 ns (commercial) memory cycles. pins (Ag through Ag).
— 12 ns (military) Separate 1/O paths eliminates the need to  Reading the device isaccomplished by tak-
e Low power multiplex data in and data out, providing g chip select (CS) and output enable
— 495 mW (commercial) for simpler board layout and faster system  (OE) LOW while write enable (WE) re-
. performance. Outputsaretri-statedduring  mains HIGH. Under these conditions, the
— 550 mW (military) write, reset, deselect, or when output en-  contents of the memory location specified
e Separate inputs and outputs able (OE) is held HIGH, allowing for easy ~ On the address pins will appear on the four
® 5-volt power supply £10% tolerance memory expansion. output pins (O through O3).
in both commercial and military Reset is initiated by selecting the device Theoutputpinsremaininhigh-impedance
e Capable of withstanding greater than (TS = LOW) and taking the reset (RS)in-  sState when chip enable (CE) or output en-
2001V static discharge put LOW. Within two memory cycles all ~ able (DFli_sHIGH, or write enable (WE)
o TTL-compatible inputs and outputs bits are internally cleared to zero. Since ~ OF reset (RS) is LOW.
chip select must be LOW for the device to A die coat is used to insure alpha immunity.
be reset, a globalreset signal can be em-
Logic Block Diagram Pin Configuration
RS
Do D1 D2 D3 3 DIP/SOIC
EREN ) Y & Top View
DATA INPUT Vee
CONTROL WE Az
< x
=
Ao & » Oo o
A1 8 % WE
Ao o 64 x 64 < 04 [
A o ARRAY u Dy
3 = 2 0, Dy
Aq 3 ® 33
&
As Os
{? C150—-2
COLUMN
DECODER 5o
As A7 Ag A
Selection Guide
7C150-10 | 7C150-12 | 7C150-15 | 7C150~-25 | 7C150-35
Maximum Access Time (ns) Commercial 10 12 15 25
Military 12 15 25 35
Maximum Operating Current (mA) | Commercial 90 90 90 90 90
Military 100 100 100 100
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CY7C150

& CYPRESS
=== & SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. — 65°Cto +150°Cc  Latch-UpCurrent ......................oiL.. >200 mA
Ambient Temperature with .
Power Applied ...................... —s55°Cto +125°c  Operating Range
Supply Voltage to Ground Potential Ambient
(Pin24t0Pin12) .......oooiiiiiiiin. - 05V to +7.0V Range Temperature Vec
DC V(;}t%g; Applied to Outputs Commercial 0°Cto + 70°C 5V £ 10%
in Hig| TALE . i - 0.5Vto +7.0V e
Militaryl!] —55°Cto + 125°C 5V = 10%
DC Input Voltage . ..............ovv... ~3.0Vto +7.0V i > -
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Rangel?]
7C150
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, Iog = — 04 mA 24 v
VoL Output LOW Current Ve = Min, Igp, = 12mA 04 v
Vi Input HIGH Level 2.0 Vee v
viL Input LOW Level - 3.0 0.8 \'
Iix Input Load Current GND < Vi < Ve -10 +10 pA
Ioz Output Current (High Z) VoL < Vour < Von, -
Output Disabled 30 +50 uA
Ios Output Short Circuit Currentl3] | Voo = Max,, Voyr = GND —-300 mA
Icc Ve Operating Supply Current | Voc = Max,, Commercial 90 mA
Iour = 0mA Military 100 mA
Capacitancel*]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp = 25°C,f = 1 MHz, 10 pF
Cour Output Capacitance Vee =350V 10 pF
AC Test Loads and Waveforms
R1329Q R1320Q
5V BV Qe AAA—
ouTPUT ! oUTRUT { ALL INPUT PULSES
| | 3oV ) S 90%
R2 R2 90%
30pF 2020 5pF 202Q 10% 10%
INCLUDING INCLUDING L GND
Jls%gr;g = = J!s%g\;g = = <3ns = - <3ns
(a) b) C150-3 C150-4
Equivalent to: THEVENIN EQUIVALENT
125Q

OUTPUT O AN o0 1.9V

Notes:
1. Tp is the “instant

2. Seethelast page of this specification for Group A subgroup testing in-

formation.

on” case temperature.

3. Not more than 1 output should be shorted at a time. Duration of the

short circuit should not exceed 30 seconds.

these parameters.
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CY7C150

Switching Characteristics Over the Operating Range(2 3]

7C150-10 | 7C150-12 | 7C150-15 | 7C150-25 | 7C150-35

Parameter Description Min. | Max. | Min. { Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time 10 12 15 25 35 ns
tAA Address to Data Valid 10 12 15 25 35 ns
tOHA OutputHoldfromAddressChange | 2 2 2 2 2 ns
taCs CS LOW to Data Valid 8 10 12 15 20 ns
tLzcs CS LOW to Low ZI°] 0 0 0 0 0 ns
tHzCcs CS HIGH to High ZI[6, 7] 6 8 11 20 25 | ns
tDOE OE LOW to Data Valid 6 10 15 20 ns
tLZOE OE LOW to Low Z!°! 0 0 0 0 0 ns
tHZOE OE HIGH to High Z!0:7] 6 8 9 20 25 ns
WRITE CYCLEU!
twe Write Cycle Time 10 12 15 25 35 ns
tscs CS LOW to Write End 6 8 11 15 20 ns
tAaw Address Set-Up to Write End 8 10 13 20 30 ns
tHA Address Hold from Write End 2 2 2 5 ns
tsA Address Set-Up to Write Start 2 2 2 5 ns
tpwE WE Pulse Width 6 8 1 | 15 20 ns
tsp Data Set-Up to Write End 6 8 11 15 20 ns
tHD Data Hold from Write End 2 2 2 5 5 ns
tLZWE WE HIGH to Low Z[t] 0 0 0 0 0 ns
tHZWE WE LOW to High Z[6: 7] 6 8 12 20 25 | ns
RESET CYCLE
tRRC Reset Cycle Time 20 24 30 50 70 ns
tsar ﬁg;i;tess Valid to Beginning of 0 0 0 0 0 s
tSWER grli{tzslgtnable HIGH to Beginning 0 0 0 0 0 ns
tscsR gl;;gtSelect LOW to Beginning of 0 0 0 0 0 s
tprs Reset Pulse Width 10 12 15 20 30 ns
tHOSR gl;;gtSelect Hold After End of 0 0 0 0 0 ns
tHWER g:r;g Enable Hold After End of 8 12 15 30 40 s
tHAR Address Hold After End of Reset | 10 12 15 30 40 ns
tLZRS Reset HIGH to OutputinLowZ{®l | 0 0 0 0 0 ns
tHZRS Il_lh“gltzlé)’ %’ to Output in 6 8 12 20 25 ns

Notes:

5. Testconditionsassume signal transition times of Snsor less, timingref- 8. The internal write time of the memory is defined by the overlap of CS

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified Ior/Ion and 30-pF load capacitance.

Atanygiven temperature and voltage condition, tyz isless than t z for
any given device.

tHZzCS, tHZOE, tHZR, and tyzwg are tested with Cp, = S pF as in part
(b) of AC Test Loads. Transition is measured +500 mV from steady-
state voltage.
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LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be reference to the rising edge of the signal
that terminates the write.



===
—
= CY7C150
=2 SEMICONDUCTOR
Switching Waveforms
Read Cycle No. 19 10]
»
ADDRESS )4 2
taa <
toHA %
DATA OUT PREVIOUS DATA VALID X ><>< DATA VALID
C150-5
Read Cycle No. 2[10, 11]
tre
CE \ r4
N /|
tacs
GE
I — thzog -
1)
tiz0E 2, thaos HIGH
HIGH IMPEDANCE ~ IMPEDANCE
DATA OUT DATA VALID >
tizes
C150-6
Write Cycle No. 1 (WE Controlled)[8]
twe
aooress K X
tscs
4 V
F NN Y
taw tHA
tsa tpwe
N 4
WE RN /)
tsp tHD
DATA IN DATA-IN VALID
le— tHzwe —-I [ tizwe —-‘
\!  HIGH IMPEDANCE | e
DATA I/0 DATA UNDEFINED D <
C150-7

Notes:

9. WE is HIGH for read cycle.
10. Device is continuously selected, CS and OE = Vpg.

11. Address prior to or coincident with CS transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled)[8: 12]

- twe
ADDRESS g% ﬁ(

CE \\ » . ;l
W

tsp tHp
DATA IN * DATA-IN VALID

re—— tH7wE

HIGH IMPEDANCE

Vi

DATA I/O DATA UNDEFINED
c150-8
Reset Cyclel13]
tRRC - |
ADDRESS X k
tsar tHAR

WE / / / / //{g’ tswer - tHWER \x\ \\\
o5 we W [~ 7777,

teRs
AN /
RESET NN
thzrs tizrs
DATAI/O
10 X XX XXX XXX e\
IMPEDANCE OUTPUT VALID ZERO
C150-9
Notes: .
12. If CS goes HIGH with WE HIGH, the output remains in a high-  13. Resetcycleisdefined by the overlap of RS and CS for the minimum re-
impedance state. set pulse width.
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Typical DC and AC Characteristics

NORMALIZED Igg, | s3

NORMALIZED tpp

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

14 1.2
]
1.2 | 210 |
CcC 6} CC
1.0 o
= 08
o
0.8 / / &
a1 06
k4
0.6 g
0.4 % 04 Vge = 5.0V
0z Vin = 5.0V
0.2 Is . [
0.0 0.0
4.0 4.5 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C})
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
1.3 <14
1.2 o
N 12 -~
11 I /
~— Tp = 25°C = 10
1.0 ~] 2 Voo = 5.0V
\ 08
0.9
0.8 0.6
4.0 4.5 5.0 5.5 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
3.0 30
25 |
i /
2.0 £ 20 <
1 3 /
5 <
5 /]
1.0 Y 10 JE—
: o / Veg = 4.5V
0.5 Ta = 25°C
0.0| " 0
00 10 20 30 40 5.0 0 200 400 600 800 1000

SUPPLY VOLTAGE (V)

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED lge

CY7C150
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
60
50 \\
40 \
Vee = 5.0V
% \\TA =25°C
20 \
10 - AN
0
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
150
125
100 Voo = 5.0V
/ Ta=25°C
75 /
50
25
0
00 10 20 30 40 50
OUTPUT VOLTAGE (V)

NORMALIZED Icc vs. CYCLE TIME

1.1 T
Vee = 5.0V
Ta = 25°C
Vcg = 0.5V
1.0 /
0.9
0.8
10 20 30 40

CYCLE FREQUENCY (MHz)

SRAMs H
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CY7C150

Truth Table
Inputs
CS |WE |OE | RS Outputs Mode
H | X | X | X | HighZ Not Selected
L | H|X L | HighZ Reset
L L | X |H |HighZ Write
L|H|L |[H | Op-03 Read
L |X |H|H | Hig?Z Output Disable
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C150~10PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C150—-10SC S13 24-Lead Molded SOIC
12 CY7C150-12PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C150—12SC S13 24-Lead Molded SOIC
CY7C150-12DMB D14 24-Lead (300-Mil) CerDIP Military
15 CY7C150—-15PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C150-15SC S13 24-Lead Molded SOIC
CY7C150-15DMB ‘D14 24-Lead (300-Mil) CerDIP Military
25 CY7C150-25PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C150~-25S8C S13 24-Lead Molded SOIC
CY7C150—-25DMB D14 24-Lead (300-Mil) CerDIP Military
35 CY7C150-35DMB D14 24-Lead (300-Mil) CerDIP Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
VIL Max. 1, 2, 3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Switching Characteristics
Parameter Subgroups

READ CYCLE
trRC 7,8,9,10,11
taa 7,8,9, 10,11
toHA 7,8,9,10, 11
tacs 7,8,9,10,11

‘WRITE CYCLE
twe 7,8,9,10,11
tscs 7,8,9,10, 11
taw 7,8,9,10,11
tHA 7,8,9,10, 11
tsa 7,8,9,10, 11
tPWE 7,8,9,10, 11
tsp 7,8,9,10,11
tHD 7,8,9,10, 11

RESET CYCLE
IRRC 7,8,9,10,11
tSAR 7,8,9,10,11
tSWER 7,8,9,10,11
tSCSR 7,8,9,10,11
tPRS 7,8,9,10,11
tHCSR 7,8,9,10,11
tHWER 7,8,9,10, 11
tHAR 7,8,9,10,11

Document #: 38—00028—F
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CY7B161
CY7B162

Features Functional Description
o Ultra high speed The CY7B161and CY7B162 are high-per-
— 8nstay formance BIiCMOS static RAMs orga-
. nized as 16,384 by 4 bits with separate I/0.
* Low active power Easy memory expansion is provided by ac-
— 700 mW tive LOW chip enables (CE;, CE,) and
e Low standby power three-state drivers. They have a CE power-
— 250 mW down feature, reducing the power con-

o Transparent write (7B161)
o BiCMOS for optimum speed/power
o TTL-compatible inputs and outputs

e Capable of withstanding greater than
2001V electrostatic discharge.

sumption by 67% when deselected.

Writing to the device is accomplished when
the chip enable (CE;, CE3) and write en-
able (WE) inputs are all LOW. Data on the
four input pins (I through I3) is written

16K x 4 Static RAM
Separate 1/O

into the memory location specified on the
address pins (Ag through Aj3).

Reading the device is accomplished by tak-
ing the chip enables (CE;, CE,) and OF
LOW, while write enable (WE) remains
HIGH. Under these conditions, the con-
tents of the memory location specified on
the address pins will appear on the four
data output pins (O through O3).

The output pinsremainin high-impedance
state when write enable (WE) is LOW
(7B162 only), or one of the chip enables
(CEy, CEy) is HIGH, or OE is HIGH.

Shaded area contains preliminary information.
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Logic Block Diagram Pin Configurations
———
d!
I N h
M DIP/SOJ
— 2 Top View
!
| N '3
| INPUT BUFFER
Ag [> 0
A= § el | —C
" s 04
Ao S H =g
A z 4 Oz
s =
A1z s
- >
%%V\‘/IVE»T -GCB__ B161-3
COLUMN DECODER oE,
P =Pt o
T W O~ 0O O 178162 ONLY 1
<< << << ) adil
L WE
F ey o OE
:7B|61 ONLY :
‘r‘(:E ' B161-1
Selection Guide
7B161-8 7B161-10 7B161-12 7B161-15
7B162—-8 7B162—10 7B162—-12 7B162-15
Maximum Access Time (ns) 8 10 12 15
Maximum Operating Commercial 140 130 120
Current (mA) Military 140 135
Maximum Standby Commercial 50 40
Current (mA) Military 55 50




CY7B161

=
See CY7B162
==7F SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. Exposure toabso- ~ Output Current into Outputs (Low) ............... 20 mA
lute maximum rated conditions for extended periods may affect Latch-Up Current > 200 mA
device reliability. For user guidelines, not tested.) Lt
Static Discharge Voltage ................... ..., > 2001V
Storage Temperature ................. —65°Cto +150°C  (per MIL-STD-883, Method 3015)
Ambient Temperature with Operating Range
Power Applied ...................... —55°Cto +125°C Ambiont v
Supply Voltage to Ground Potential . . .. ... —0.5Vto +7.0V Range Temperature «c
DC Voltage Applied to Output L R
in Hig(in ZStater . S —05Vto+70v | Commercial | 0°Cto+70°C  [5V +5% | 5V = 10%
DC Input Voltagel .................... —30Vto+70vV | Military!? |- 55°Cto +125°C 5V + 10%
Electrical Characteristics Over the Operating Range/[’]
7B161-8 7B161—-10
7B162—-8 7B162—-10
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vee =Min.  |Ipg = — 40mA | Com’l 2.4 2.4 v
Iog = — 2.0 mA | Mil 2.4 2.4
VoL Output LOW Voltage Ve = Min, Igp, = 8.0 mA 0.4 0.4 A\
Vig Input HIGH Level 22 VCC 22 VCC v
VIL Input LOW Voltagelll -05] 08 [-05] 08 v
Iix Input Load Current GND < V1 < V¢ -10 | +10 } =10 | +10 nA
Ioz Output Leakage Current | GND < Vi < V¢, Output Disabled -10 | +10 } —10 | +10 nA
Icc Ve Operating Vcc = Max, Com’l 140 130 mA
Supply Current Tour = 0mA, f = fpax. Mil g
Isp Automatic CE CE > 3V Igur = 0 mA, Com’l 50 mA
Power-Down Current Other Inputs = <0.8 or >3V, .
Vee=Max. Mil
Shaded area contains preliminary information.
7B161-12 7B161-15
7B162-12 78B162-15
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Von Output HIGH Voltage Ve = Min. Iog = — 40mA | Com’l 2.4 24 v
Iog = —20mA [Mil 2.4 24
VoL Output LOW Voltage Ve = Min, Igp, = 8.0 mA 0.4 0.4 v
Vi Input HIGH Level 2.2 Vce 22 Vee \'%
Vi Input LOW Voltagell] -05] 08 [-05] 08 v
Ix Input Load Current GND < V] < Ve -10 | +10 | —=10 | +10 nA
Ioz Output Leakage Current | GND < Vi < V¢, Output Disabled -10 | +10 | =10 | +10 A
Icc Vcc Operating Vee = Max,, Com’l 120 mA
Supply Current Iour = 0 mA, f = finax, Mi 140 135
Isp Automatic CE CE > 3V, Ipyr=0mA, Com’l 40 mA
Power-Down Current Other Inputs = <0.8 or >3V, -
Voe=Max. Mil 55 50
Capacitancel‘]
Parameter Description Test Conditions Max.5] Unit
Cin Input Capacitance Ta = 25°C,f =1 MHz, 6 pF
Cour Output Capacitance Vee =50V 6 pF
Notes:
1. Vi (min.) = — 3.0V for pulse width < 20 ns. 4. Testedinitially and after any design or process changes that may affect
2. Tp is the “instant on” case temperature. these parameters.
5. For all packages except CerDIP (DD22), which has maximums of

3. Seethelast page of this specification for Group A subgroup testing in-
formation.

Cin = 9.5 pF and Coyrt = 9 pF.
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CY7B162

AC Test Loads and Waveforms

R14810) R14810
5V 5V O
ouTRUT ! oUTRUT ! ALL INPUT PULSES
| 3.0V L o0%
90%
cL R2 5pF 3 R2 10% 10%
INCLUDING Za INCLUDING ] ¢ GND
Jls%g';g = = J'SGCg';lé = <3ns = <3ns
B161-4 B161-5
(@) (b)
Equivalent to: THEVENIN EQUIVALENT
16700
OUTPUT O A Aeeemsean 1,73V
Switching Characteristics Over the Operating Rangel3 6 7]
7B161-8 7B161-10 7B161—~12 7B161-15
7B162—-8 7B162—-10 7B162—-12 7B162-15
Parameter Description Min. | Max. | Min. | Max., | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time 8 10 12 15 ns
taA Address to Data Valid 8 10 12 15 ns
tOHA Output Hold from Address Change 2.5 3 3 3 ns
tACE CE LOW to Data Valid 8 10 12 15 ns
tpoE OE LOW to Data Valid 4.2 5 6 8 ns
tLZOE OE LOW to Low ZI®! L5 2 2 3 ns
tHZORE OE HIGH to High Z!8,%] 4 5 6 7 ns
trzce CE LOW to Low Z[8! 2 2 2 3 ns
tHzCE CE HIGH to High ZI5 7] 4 5 6 7 ns
WRITE CYCLEY]
twe Write Cycle Time 8 10 12 15 ns
tSCE CE LOW to Write End 7 8 8 10 ns
taw Address Set-Up to Write End 7 8 8 10 ns
tHA Address Hold from Write End 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 6.5 8 8 10 ns
tsp Data Set-Up to Write End 4 5 6 7 ns
tuD Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low ZI8] (7B162) 2 2 2 3 ns
tHZWE WE LOW to High ZI5 9 (7B162) 4 5 6 7 ns
tAWE ‘WE LOW to Data Valid (7B161) 8 10 12 15 ns
tADV Data Valid to Output Valid (7B161) 8 10 12 15 ns

Notes:

6. Testconditions assume signal transition time of 3nsorless, timingref- 9. tyzcE, tHzoE, and tyzwe are specified with Cy, = 5 pF as in part (b)
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of AC Test Loads. Transition is measured + 200 mV from steady state
of the specified Ior/Ion and Cp, = 20 pF. voltage. This parameter is guaranteed and not 100% tested.

7. BothCE;and CEjare represented by CE CEinthe Switching Character-  10. The internal write time of the memory is defined by the overlap of CE1
istics and Waveforms section. LOW,CE, LOW, and WELOW. Both signals must be LOW to initiate

8. Atanygiven temperature andvoltage condition, tyz islessthant; 7 for awriteand cither signal can terminate awrite bygoingHIGH. The data

any given device. This parameter is guaranteed and not 100% tested.
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St CY7B162
=== # SEMICONDUCTOR
Switching Waveforms![”]
11,12
Read Cycle No. 1(11,12] L e |
2
ADDRESS )k .
tan - > g
toHa { <
DATA OUT PREVIOUS DATA VALID >|< DATA VALID %
’ B161-6
Read Cycle No. 211, 13] .
CE RC (
N /|
oF tace
thoe " thzoe
tizog —> [+ tHzcE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT < DATA VALID
tizce
B161-7

Write Cycle No. 1 (WE Controlled)! 10}
Les

twe

X

ADDRESS
tsce
% NNK Y AN
taw tHa
- tsa trwe
e Rk ¥
e tsp tHp

DATA IN * DATA-IN VALID

[— tHzwE [ tizwe )
HIGH IMPEDANCE

DATA OUT DATA UNDEFINED

(7B162) /| N

[*— tapv

DATA OUT DATA UNDEFINED DATA VALID

(7B161) -

B161-8
Notes: — —
13. Addressvalid prior to or coincident with CE; and CE; transition LOW.

11. WE is HIGH for read cycle.
12. Device is continuously selected, CE;, CE; < Vyr. OE < Vi also.
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Switching Waveforms!” (continued)

Write Cycle No. 2 (@Controlled)[mvl“] r

twe
ADDRESS ﬁ( ;<

tsa tsce
cE ‘|\ 7

taw tHA

<SS mmmmmm

tsp tHp
DATA IN * DATA-IN VALID

N

zwe : I HIGH IMPEDANCE
DATA OUT
(7B162) DATA UNDEFINED A
tawe |
DATA OUT
(7B161) DATA UNDEFINED * DATA VALID

B161-9

Note:
14. IfCE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state (7B162 only).

7B161 Truth Table

"(’:‘i‘l_"(:‘iz’;""’w'iz’"b“E Output Input Mode
H | X | X | X |HighZ X Deselect/Power-Down
X |H | X | X |Highz X Deselect/Power-Down
L L | H | L [DataOut X Read
L L L L |Dataln |Dataln | Write
L L L H | HighZ Data In | Write
L L | H|H |HighZ X Deselect

7B162 Truth Table

'Ei:’,"EE'T"vVE‘“"(‘)‘E Output Input Mode
H X | X | X |HighZ X Deselect/Power-Down
X H | X | X |HighZ X Deselect/Power-Down
L L H L | Data Out X Read
L L L | X |HighZ |DataIn | Write
L L | H| H |HighZ X Deselect
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Ordering Information
Speed Package : Operating
(ns) Ordering Code Name Package Type Range
8 CY7B161-8VC V21 28-Lead Molded SOJ
10 CY7B161-10DC D22 28-Lead (300-Mil) CerDIP Commercial
CY7B161-10PC P21 28-Lead (300-Mil) Molded DIP
CY7B161-10VC V21

28-Lead Molded SOJ

12 | CY7B161-12DC D22

28-Lead (300-Mil) CerDIP

Commercial
CY7B161-12PC P21 28-Lead (300-Mil) Molded DIP
CY7B161-12VC V21 28-Lead Molded SOJ
CY7B161-12DMB D22 28-Lead (300-Mil) CerDIP Military
CY7B161-12LMB L54 28-Pin Rectangular Leadless Chip Carrier
15 CY7B161-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7B161—-15LMB L54 28-Pin Rectangular Leadless Chip Carrier
Shaded area contains preliminary information.
Speed Package Operating
(ns) Ordering Code Name Package Type Range
8 CY7B162—-8VC V21 28-Lead Molded SOJ
10 CY7B162—-10DC D22 28-Lead (300-Mil) CerDIP Commercial
CY7B162—-10PC P21 28-Lead (300-Mil) Molded DIP
CY7B162—-10VC V21 28-Lead Molded SOJ

I 8-Pin Rectangular

12| CY7B162-12DC D22 | 28-Lead (300-Mil) CerDIP Commercial
CY7B162—-12PC P21 28-Lead (300-Mil) Molded DIP
CY7B162-12VC Vi1 28-Lead Molded SOJ
CY7B162—-12DMB D22 28-Lead (300-Mil) CerDIP Military
CY7B162—-12LMB L54 28-Pin Rectangular Leadless Chip Carrier

15 CY7B162-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7B162—-15LMB L54 28-Pin Rectangular Leadless Chip Carrier

Shaded area contains preliminary information.
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MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameter Subgroups

Vou 1,2,3
VoL 1,23
Vi 1,2,3
Vi, Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameter Subgroups

READ CYCLE

tAA 7,8,9,10,11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
tDoE 7,8,9,10,11
WRITE CYCLE

tSCE 7,8,9,10, 11
taw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10, 11
tPwE 7,8,9,10, 11
tsp 7,8,9,10, 11
tHD 7,8,9,10,11
tawglld] 7,8,9,10,11
tapvltl 7,8,9,10, 11

Note: :

15. 7B161 only.

Document #: 38-A-00014-E
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Features
o High speed
— 15-ns
o Transparent write (7C161)
o CMOS for optimum speed/power
e Low active power
— 633 mW
e Low standby power
— 220 mW
e TTL compatible inputs and outputs

e Automatic power-down when
deselected

Functional Description

The CY7C161 and CY7C162 are high-per-
formance CMOS static RAMs organized
as 16,384 by 4 bits with separate I/O. Easy
memory expansion is provided by active
LOW chip enables (CE1, CE) and three-
state drivers. They have an automatic pow-
er-down feature, reducing the power con-
sumption by 65% when deselected.

Writing to the device is accomplished when
the chip enable (CE;, CE,) and write en-
able (WE) inputs are both LOW. Data on
the four input pins (I through I3) is written

16K x 4 Static RAM
Separate 1/O

into the memory location specified on the
address pins (Ag through Aj3).

Reading the device is accomplished by tak-
ing the chip enables (CE;, CE;) LOW
while write enable (WE) remains HIGH.
Under these conditions the contents of the
memory location specified on the address
pins will appear on the four data output
pins.

The output pins stay in a high-impedance
state when write enable (WE) is LOW
(7C162 only), or one of the chip enables
(CE4, CE) are HIGH.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
.
a=
— N h
P DIP
N 2 Top View
1
[ As 1 Vee
— N 3 a2 A
Az [O3 Ag
INPUT BUFFER Ag 4 Az
As 5 A
I~ A6 Ag
Ao 0o :n g ;8161 22001
? 128 7C162 211 1p
212 g g o A1Ia E 9 20 ga
g 10
//.5\3 g = ey é ] lg [u gl 12 0?
As z z _?——_ 02 CE-Q12 179 %o
As 2 @ 1 T~ OE [ 13 WE
A7 e 03 GND TE,
ﬂ POWER cl162:2
COLUMN DECODER | | DOWN o=
1
T =l
o O O v— o 1 7C162 ONY '
<L LL < - anr
+ WE
Fe e o OE
7C161 ONU '
. ' c162-1
Selection Guidel!l
7C161-15 7C161-20 7C161-25 7C161-35
7C162-15 7C162-20 7C162-25 7C162-35
Maximum Access Time (ns) 15 20 25 35
Maximum Operating Current (mA) 115 80 70 70
Maximum Standby Current (mA) 40/20 40/20 20/20 20/20

Shaded areas indicate advanced information.
Note:

1. Formilitary specifications, see the CY7C161A/CY7C162A datasheet.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature ................. —65°Cto +150°c  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ..............ooiiininn, >200 mA
Power Applied ............... SREREE - 55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin24toPinl2) .................oue - 05Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHigh ZStatel2l ..., . ............ - 0.5V to +7.0V Commercial 0°Cto + 70°C 5V = 10%
DC Input Voltagell .................... - 0.5Vto + 7.0V
Electrical Characteristics Over the Operating Range
7C161-15
7C162-15
Parameter Description Test Conditions Min, Max. Unit
Vou Output HIGH Voltage Ve = Min,, 24 v
IOH = —-40mA
VoL Output LOW Voltage Vce = Min,, 0.4 v
IoL = 8.0 mA
Vi Input HIGH Voltage 22 Vee v
ViL Input LOW Voltagel2] -0.5 0.8 v
Ix Input Load Current GND < Vi < Ve -10 +10 pA
Ioz Output Leakage GND < Vi< Vg, -10 +10 HA
Current Output Disabled
Ios Output Short Ve = Max, — 350 mA
Circuit Current(3] Vout = GND
Icc Vcc Operating Vce = Max,, 115 mA
Supply Current Ioutr = 0mA
Isp1 Automatic CE; Max. Vcg, 40 mA
Power-Down Current CE; > Vi
Min. Duty Cycle = 100%
Isp2 Automatic CE; Max. Ve, 20 mA
Power-Down Current CE; > Ve — 0.3V,
ViN > Ve — 03Vor
Vin <03V

Shaded areas indicate advanced information.
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Electrical Characteristics Over the Operating Range (continued)

7C161-20 7C161-25,35
7C162-20 7C162-25,35
Parameter Description Test Conditions Min, Max. Min. Max, Unit
Vou Output HIGH Voltage Vcce = Min,, 2.4 24 n
Iog = — 40mA =
VoL Output LOW Voltage Vce = Min,, 0.4 0.4 v é
IOL = 8.0 mA (7]
Vig Input HIGH Voltage 22 Vce 22 Vee v
ViL Input LOW Voltagel? -0.5 0.8 -0.5 0.8 \Y%
Ix Input Load Current GND < Vi < Ve -10 +10 -10 +10 HA
Ioz Output Leakage GND < Vi< V¢, -10 +10 -10 +10 RA
Current Output Disabled
Ios Output Short Vce = Max,, - 350 — 350 mA
Circuit Current3] Vout = GND
Icc Vcc Operating Vcc = Max,, 80 70 mA
Supply Current Ioyur = 0mA
Isp1 Automatic CEq Max. Vec, 40 20 mA
Power-Down Current CE; > Vg
Min. Duty Cycle = 100%
Ise2 Automatic CEy Max. Ve, 20 20 mA
Power-Down Current CE; > Ve - 0.3V,
’ VIN > Ve = 03Vor
Vin < 0.3V
Capacitancel*!
Parameter Description Test Conditions Max. Unit
Cix Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Vee =350V 10 pF
Notes:

2. Minimum voltage is equal to —3.0V for pulse durationslessthan30ns. 4.

3. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

R14810, Rt14810),
R —— e 5V O———————A—
OUTPUTT' OUTPUTT'
30 pF R2 5pF R2
255 255
INCLUDING @ INCLUDING @
JIG AND = = JIG AND == =
SCOPE SCOPE
(a) (b) Cc162-3
Equivalent to: THEVENIN EQUIVALENT

16740
OUTPUT 00— A0 1,73V

Tested initially and after any design or process changes that may affect
these parameters.

ALL INPUT PULSES
3.0v ) L

90%

10% 10%
<5ns = = <5ns

C162-4
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Switching Characteristics Over the Operating RangelS ]
61-12 ] 7C161—-15 | 7C161-20 | 7C161-25 | 7C161-35
7C162-15 7C162-20 | 7C162-25 | 7C162-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time 20 25 35 ns
tAA Address to Data Valid 15 20 25 35 ns
toHA Output Hold from Address Change |- 5 5 5 ns
tACE CE LOW to Data Valid 15 20 25 35 ns
tpoE OE LOW to Data Valid 10 10 12 15 ns
tLZOE OELOW toLow Z , 3 3 3 ns
tHZOE OE HIGH to High Z 7 8 8 10 12 ns
tLzce CE LOW to Low ZI] 3 [ 3 5 5 5 ns
tHZCE CE HIGH to High Z[7] 3 8 8 10 15 | ns
tpu CE LOW to Power-Up 0 0 0 ns
tpp CE HIGH to Power-Down 15 20 20 20 ns
WRITE CYCLED] )
twe Write Cycle Time 20 20 25 ns
tSCE CE LOW to Write End 15 20 25 ns
taw Address Set-Up to Write End 15 20 25 ns
tHA Address Hold from Write End 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 ns
tPwE WE Pulse Width 15 15 20 ns
tsp Data Set-Up to Write End 10 10 15 ns
tup Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI71 (7C162) 5 5 5 ns
tHZWE WE LOW to High ZI"8] (7C162) 7 7 7 10 | ns
tAWE WE LOW to Data Valid (7C161) 15 20 25 30 ns
tADV Data Valid to Output Valid (7C161) ; 15 20 20 30 | ns
tbcE CE LOW to Data Valid ‘ 15 20 25 35 | .ms

Shaded areas indicate advanced information.
Notes:

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and outputloading
of the specified Ior/Ioy and 30-pF load capacitance.
Both CE; and CE; are represented by CE in the Switching Character-
istics and Waveforms sections.

. Atany given temperature and voltage condition, tyyz is less than ty z for
any given device.
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Test conditions assume signal transition time of Snsor less, timingref- 8. tyzcgandtyzwe arespecified with Cp, = 5pFasin part (b) of AC Test

Loads. Transition is measured £500 mV from steady-state voltage.
The internal write time of the memory is defined by the overlap of CEq
LOW, CE; LOW, and WE LOW. Both signals must be LOW to initiate
awrite and eithersignal can terminate a write by going HIGH. The data
input set-up and hold timing should be referenced to the rising edge of
the signal that terminates the write.
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Switching Waveforms!®!
Read Cycle No. 1[10, 11]
tac !
ADDRESS X
taa |
toHA
DATA OUT PREVIOUS DATA VALID )LXXX DATA VALID
c1625
Read Cycle No. 210, 12]
tre
CE N /
N /
tace
OE —W
toe - ™ thzoE
L_ tLzoE [e— thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—-—
tizce
je—— tpp -—’|
Voo oy IcC
SUPPLY 50% 50%
CURRENT ISB
C162-6
Write Cycle No. 1 (WE Controlled)[°]
twe
ADDRESS X X
tsce
W AP
NN it %
taw tHa
tsa tpwe
WE N L 4
we RO 7
tsp tHD
DATA IN DATA-IN VALID
e— thzwe e— t 7wE
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED e towe "I
(7C162) - /| N
[*— tapv
DATA OUT DATA UNDEFINED DATA VALID
(7C161)
C162-7
Notes:

10. WE is HIGH for read cycle.
11. Device is continuously selected, CE;, CE, = Vir.

12. Address valid prior to or coincident with CEj, CE; transition LOW.
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Switching Waveforms!®l (continued)
Write Cycle No. 2 (i:? Controlled) [9 13]

twe
ADDRESS * *

tsa tsce
o N Vi
taw ta
tewe
\‘_ tHzLe —» l/ / /
NN i
} tsp tHo
DATA IN DATA-IN VALID
DATA OUT HIGH IMPEDANCE re— tuzie —>
(7C162) toce
DATA OUT O(XX)K DATA VALID ——
C162-8
Note: o
13. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state (7C162 only).
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE — vs. OUTPUT VOLTAGE
1.4 1.2 E 120
B2 B0 I % 100
_8 10 lec _8 CC %
o a 0.8 o 80
N 08 N o Vg = 5.0V
e el 3 os 8 oo 12 a8
£ Z o4 3 N
9 04 g Voo = 5.0V » 40
Vin = 5.0V '5
02 Iss 02— lss % 20 \
0.0 0.0 o 0
4.0 4.5 5.0 5.5 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 = 140
£
~ 120 —
=
<13 514 : = D4
a 12 2 : g 10 / Vo = 5.0V
w wi 7 o cc = 5(;0
N N2 3 80 Tp=25°C A
2 s 2 g /
= N Ta = 25°C 2 Z 60
g g 1.0 - I /
=z 10 ~] b4 / Vee = 5.0V 5 40 /
09 08~ 3 2
0.8 0.6 0
4.0 4.5 5.0 55 6.0 =55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
3.0 __ 300
2 P
o 25 . 250
Ly 3 /
& 20 8 200
N N /
215 2 150 4
z z /
g 10 / 2 100 7 T Vec=a5v |
05 / 5.0 / Ta=25°C
0.0 — ] 0.0 /
00 1.0 20 30 40 50 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) CAPACITANCE (pF)
Address Designators
Address Address Pin
Name Function Number
A5 X3 1
A6 X4 2
A7 X5 3
A8 X6 4
A9 X7 5
A10 YO0 6
All Y1 7
Al2 Y5 8
Al13 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
A3 X1 26
Ad X2 27
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NORMALIZED lcg

NORMALIZED Icc vs. CYCLE TIME

1.25 T

Vce = 5.0V

Ta = 25°C

Vee = 0.5V
1.00 /
075 //

50
10 20 30 40
CYCLE FREQUENCY (MHz)
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Ordering Information
Speed Package Operating
(ns)

Ordering Code
Y7C PC

P21

Package Type Range

28-Lead (300-Mil) Molded DIP | Commercial

15 CY7C161-15PC
CY7C161-15VC V21 28-Lead Molded SOJ

20 CY7C161-20PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C161-20VC V21 28-Lead Molded SOJ

25 CY7C161-25PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C161-25VC V21 28-Lead Molded SOJ

35 CY7C161-35PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C161-35VC V21 28-Lead Molded SOJ

Speed Package Operating
Name

Package Type Range

15 | CYICl62—15PC

P21

28-Lead (300-Mil) Molded DIP | Commercial

CY7C162~15VC V21 28-Lead Molded SOJ

20 CY7C162-20PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C162-20VC V21 28-Lead Molded SOJ

25 CY7C162—-25PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C162-25VC V21 28-Lead Molded SOJ

35 CY7C162-35PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C162—-35VC V21 28-Lead Molded SOJ

Shaded areas indicate advanced information.

Document #: 38—00029-H
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Features

e High speed

— 20 ns tpp

CMOS for optimum speed/power
Transparent write (7C161A)

Low active power

— 550 mW

Low standby power

— 220 mW

TTL-compatible inputs and outputs

Automatic power-down when dese-
lected

®

CY7C161A
CY7C162A

Functional Description

The CY7C161A and CY7C162A are high-
performance CMOS static RAMs orga-
nizes as 16,384 by 4 bits with separate I/O.
Easy memory expansion is provided by ac-
tive LOW chip enables (CE;, CE;) and
three-state drivers. They have an automat-
icpower-down feature, reducing the power
consumption by 60% when deselected.

Writing to the device isaccomplishedwhen
the chip enable (CE;, CE,) and write en-
able (WE) inputs are both LOW. Data on
the four input pins (Ip through I3) is written

16K x 4 Static RAM
Separate 1/O

into the memory location specified on the
address pins (Ag through Aj3).

Reading the device is accomplished by tak-
ing the chip enables (CE;, CE;) LOW
while write enable (WE) remains HIGH.
Under these conditions the contents of the
memory location specified on the address
pins will appear on the four data output
pins.

The output pins stay in high-impedance
state when write enable (WE) is LOW
(7C162A only), or one of the chip enables
(CE4, CE,) are HIGH.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
1 |
— N o
<
P DIP
N k2 Top View
<1 LCC
N L Top View
Q
25208
INPUT BUFFER
4
IS :
Ag o 6
Aq & P —K ’ 5 TolBIA o
Az -] ] o. g 7C162A
A3 <] 256 X 256 < ] i ! 10
A, [ = ARRAY W N o 11
A 2 i 2
Ag e & '—'J“I]: 2 s ster
o,
A [ . e
POWER ~(_ BT ! C161A3
COLUMN DECODER | | DOWN —o o, cle1a2
T LE——— CE;
it emnog| ]
S<ELE & - 1
Lo -] ™ OE
:70151;\ onprl |
_'_CE_—_ L ctera
Selection Guidel!l
7C161A—-20 7C161A—25 7C161A-35
7C162A—20 7C162A—25 7C162A-35
Maximum Access Time (ns) 20 25 35
Maximum Operating Military 100 100 100
Current (mA)
Maximum Standby Military 40/20 40/20 30/20
Current (mA)

Shaded area contains advanced information.
Note:

1. Forcommercial specifications, see the CY7C161/CY7C162 datasheet.
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== F SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge VOltage ........................ >2001V
Storage Temperature ................. - 65°Cto +150°c  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ..........cooiviiiiiinn.. >200 mA
Power Applied ...................... —55°Cto +125°C o .
: : erating Range
Supply Voltage to Ground Potential P g g
(Pin24toPinl12) ........c.oooiiniin, - 05V to +7.0V Ambient
DC Voltage ApFIied to Outputs Range Temperature Vee
inHigh ZStatel2l ...................... —0.5Vto +7.0V Militaryl3] —55°Cto +125°C 5V +10%
DCInput Voltagel?] .................... - 0.5V to +7.0V
Electrical Characteristics Over the Operating Rangel4!
7C161A-20
7C162A-20
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Ve = Min, Iog = — 40 mA 2.4 v
VoL Output LOW Voltage Vee = Min, Ior, = 8.0 mA 0.4 A%
Vig Input HIGH Voltage 2.2 Vee v
VIL Input LOW Voltagel?] -05 | 08 A%
Iix Input Load Current GND < Vi < Ve -10 +10 pA
Ioz Output Leakage GND < Vi< Ve, -10 +10 nA
Current Output Disabled
Tos Output Short Vcc = Max, Vour = GND —-350 | mA
Circuit Currentl5]
Icc Vcc Operating Vce = Max. Military 100 mA
Supply Current Iour = 0mA
IsB1 Automatic CE Max. V¢c, CE > Vig, Military 40 mA
Power-Down Current Min. Duty Cycle =100%
Ism Automatic CE Max. Ve, Military 20 mA
Power-Down Current CE;1 > Ve — 03V,
V]N > VCC - 03V
or Viy < 0.3V

Shaded area contains advanced information.

Notes:

2. Minimum voltage is equal to —3.0V for pulse durations less than 30 ns.
3. T is the “instant on” case temperature.

4. See the last page of this specification for Group A subgroup testing in-
formation.

5. Notmore than 1 output should be shorted at one time. Duration of the

short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Rangel4] (continued)

7C161A-25 7C161A-35
7C162A-25 7C162A-35
Parameter Description Test Conditions Min. | Max. | Min. Max. Unit
Von Output HIGH Voltage Vee = Min, Iog = =40 mA 2.4 2.4 A% »
VoL Output LOW Voltage Vce = Min, Iop, = 8.0 mA 0.4 0.4 v E
Vi Input HIGH Voltage 22 | Vee | 22 Vce v %
ViL Input LOW Voltagel?] -05 | 08 -0.5 0.8 A
Ix Input Load Current GND < Vi < V¢ -10 | +10 -10 +10 A
Ioz Output Leakage Current GND < V< V¢, Output Disabled =10 | +10 -10 +10 pA
Ios Output Short Veoe = Max, Voyr = GND -350 -350 mA
Circuit Current(5 B
Icc Ve Operating Vce = Max,, Ioyt = 0 mA | Military 100 100 mA
Supply Current
Isp1 Automatic CE Max. Vcg, CE > Vi, Military 40 30 mA
Power-Down Current Min. Duty Cycle = 100%
155:%) Automatic CE Max. Ve, Military 20 20 mA
Power-Down Current CE; > Ve — 0.3V,
V]N > VCC - 03V
or Viy < 03V
CapacitancelS!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp = 25°C,f = 1 MHz, 10 pF
Cour Output Capacitance Vee =50V 10 pF
Note:

6. ‘Tested initially and after any design or process changes that may affect
these parameters.

AC Test Loads and Waveforms

R1481Q R1481Q
L ———

V O A—
5 v ALL INPUT PULSES

QUTPUT! ] OUTPUT b
3.0V e C 90%
30 pF R2 5pF R2 10% 10%
255Q 255Q GND
INCLUDING L INCLUDING —_

= 5ns —» - <5ns

JGAND = = JGAND = = <
SCOPE (a) SCOPE (b) Cl61A4 C161A5

Equivalent to: THEVENIN EQUIVALENT

167Q
OUTPUT 6———wA—01.73V
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Switching Characteristics Over the Operating Range(2 7 81
7C161A-20 7C161A-25 7C161A-35
7C162A-20 7C162A-25 7C162A-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. Unit
READ CYCLE
trC Read Cycle Time 20 25 35 ns .
tAA Address to Data Valid 20 25 35 ns
toHA Output Hold from 5 5 5 ns
Address Change
tACE CE LOW to Data Valid 20 25 35 ns
tDoOE OE LOW to Data Valid 10 12 15 ns
t1LZOE OE LOW to LOW Z 3 3 3 ns
tHZOE OE HIGH to HIGH Z 8 10 12 ns
tLZCE CE LOW to Low Z] 5 5 5 ns
tHZCE CE HIGH to High Z[% 10] 8 10 15 ns
tpy CE LOW to Power-Up 0 0 0 ns
tpp CE HIGH to 20 20 20 ns
Power-Down
WRITE CYCLE!!1]
twe Write Cycle Time 20 20 25 ns
tsCE CE LOW to Write End 15 20 25 ns
taw Address Set-Up to 15 20 25 ns
‘Write End
tHA Address Hold from 0 0 0 ns
Write End
tsa Address Set-Up to 0 0 0 ns
Write Start
tPwWE 'WE Pulse Width 15 15 20 ns
tsp Data Set-Up to 10 10 15 ns
Write End
tHD Data Hold from 0 0 0 ns
Write End
tLZWE WE HIGH to 5 5 5 ns
Low Z[91 (7C162A)
tHZWE WE LOW to 7 7 10 ns
High Z[% 10 (7C162A)
tDWE WE LOW to 20 25 30 ns
Data Valid (7C161A) )
tADV Data Valid to Output Valid 20 20 30 ns
(7C161A)
tDCE CE LOW to Data Valid 20 25 35 ns
(7C161A)
Shaded area contains advanced information.

Notes:
. Test conditions assume signal transition time of 5 ns or less, timingref-  10. tyzcpand tyzwg are specified with Cp = 5 pF as in part (b) of AC Test

erence levels of 1.5V, input pulse levels of 0to 3.0V, and outputloading
of the specified Iop/Ion and 30-pF load capacitance.

Both CE; and CE; are represented by CE in the Switching Character-
istics and Waveforms sections.

Atany given temperature and voltage condition, gz isless than ty 7 for
any given device.

Loads and Waveforms. Transition is measured +500 mV from steady-
state voltage.

11. Theinternal write time of the memory is defined by the overlap of CE;

LOW, CE; LOW, and WE LOW. Both signals must be LOW to initiate
awrite and eithersignal can terminate awrite by going HIGH. The data
input set-up and hold timing should be referenced to the rising edge of
the signal that terminates the write.
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Switching Waveformsis!
Read Cycle No. 1[12, 13]
tre !
ADDRESS X
tan »|
toHa
DATA OUT PREVIOUS DATA VALID >£><XX DATA VALID
C161A6
Read Cycle No. 2[12, 14]
tre
\ - 4
%R 7
tace
OE
tpoe — tHzoe
tizoe —> r*— thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT <LK DATA VALID
tizce )
f«— tep
Voo o IcC
SUPPLY 50% 50%
CURRENT ISB
C161A-7
Write Cycle No. 1 (WE Controlled)[1!]
twe

ADDRESS X X
SN L

taw tHa
isA tPwe
N N 4
WE RNNK /]
: | tsp thp
DATA IN % DATA-IN VALID
re— tHzwe — tzwe
DATA OUT DATA UNDEFINED HIGH IMPEDANCE
[ 1)
(7C162A) owe ] /| N
[*— tapv
DATA OUT DATA UNDEFINED DATA VALID
(7C161A)
C161A-8
Notes: _ I
12. WE is HIGH for read cycle. 14. Address valid prior to or coincident with CE;, CE; transition LOW.

13. Device is continuously selected, CE;, CE, = Vji.

2—-149



= CY7C161A
s CY7C162A

Switching Waveforms (continued)
Write Cycle No. 2 (C_F Controlled)[11, 15] ‘ |
WC

ADDRESS % *

tsa tsce
CE \\ /-l
taw tHa
tpwe
7E NN ya%s i
je tsp tHD
DATA IN )E DATA-IN VALID
AT ouT HIGH IMPEDANGE
(7C162A) toce [— tHzce
DATA OUT <><><><>< DATA VALID
tapv Ci61A9
Note:

15. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state (7C162A only).

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —_ vs. OUTPUT YOLTAGE
14 1.2 2 120
812 810 £ 100
810 leg 8 lec £
= —~ 0.8 g 80
ﬁ 0.8 / ﬁ (&) v 50V
= = w CC = 9. 4
2'06/ g 08 Q 60 ~ "=%7C
g z 3 N
g 0.4 g 04 Vge = 5.0V (2] 40 \
I Vin = 5.0V 5 N
0.2 Iss 021 lsB g 20 \
0.0 0.0 3 o
4.0 45 5.0 55 6.0 ~55 25 125 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 < 140
£
= 120 —_
13 < 14 Z d
2 = W 100 /
o012 2 A & / Vgg = 5.0V
N N 12 3 80 Ta=25°C
2 11 kS / ™
= ~ Ta=25°C £ 10 Z 60
o o w
2 10 ~] Q / Veg = 5.0V 5 40
— 0.8 7 £ /
0.9 5 20
e}
0.8 06 0
40 45 50 55 60 =55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 30.0 1.25 y T
cc = 5.0V
25 250 ~ Ta=25°C
_E . / _8 Vge = 0.5V
2 20 & 200 2 1.00 4
N N
2 2 / 2 /
15 Z 150 V4 g
5 7 / g
=10 / & 100 4 V=45V | 2 078 >
05 - 50—A Ta=25°C | /
— / |
0.0 0.0 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MH2)
Address Designators
Address Address Pin
Name Function Number
A5 X3 1
A6 X4 2
A7 X5 3
A8 X6 4
A9 X7 5
A10 YO0 6
All Y1 7
Al2 Y5 8
Al3 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
A3 X1 26
A4 X2 27
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Ordering Information

Speed
(ns)

Ordering Code

20 | CYICI61A—20DMB

Package Type

28-Lead (300-Mil) CerDIP

Operating
Range

(ns)

Ordering Code

20 | CY7C162A—20DMB

D22

Military
CY7C161A~20LMB L54 28-Pin Rectangular Leadless Chip Carrier

25 CY7C161A-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C161A—-25LMB L54 28-PinRectangular Leadless Chip Carrier

35 CY7C161A—-35DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C161A-35LMB Ls4 28-PinRectangular Leadless Chip Carrier

Speed Package Operating
Name Range

Package Type

28-Lead (300-Mil) CerDIP

Military

CY7C162A—-20LMB L54 28-Pin Rectangular Leadless Chip Carrier

25 CY7C162A-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C162A—-25L.MB Ls54 28-Pin Rectangular Leadless Chip Carrier

35 CY7C162A-35DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C162A-35LMB L54 28-Pin Rectangulér Leadless Chip Carrier

Shaded areas contain advanced information.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameter Subgroups

Vou 1,2,3

VoL 1,2,3

Vg 1,2,3

Vi, Max. 1,2,3

Iix 1,2,3

Ioz 1,2,3

Ios 1,2,3

Icc 1,2,3

Isg1 1,2,3

Isp2 1,2,3

Switching Characteristics

Parameter Subgroups

READ CYCLE
tRC 7,8,9,10,11
tAA 7,8,9,10,11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7,8,9,10,11

WRITE CYCLE
twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAw 7,8,9,10,11
tHA 7,8,9,10,11
tsA 7,8,9,10, 11
tPWE 7,8,9,10,11
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11
tpwgl10] 7,8,9,10,11
tADV 7,8,9,10,11

Notes:

16. 7C161A only.
Document #: 38—00116—B
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Features
o Ultra high speed
— taa =8 ns
o Low active power
— 700 mW
o Low standby power
— 250 mW
e BiCMOS for optimum speed/power
o Output enable (OE) feature (7B166)
e TTL-compatible inputs and outputs

o Capable of withstanding greater than
2001V electrostatic discharge

CY7B164
CY7B166

Functional Description

The CY7B164 and CY7B166 are high-
performance BiCMOS static RAMs orga-
nized as 16,384 x 4 bits. Easy memory ex-
pansion is provided by an active LOW
chip enable (CE) and three-state drivers.
The CY7B166 has an active LOW output
enable (OE) feature. Both devices have an
automatic power-down feature, reducing
the power consumption by 67% when de-
selected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW. Data on the
four input/output pins (I/Og through I/O3)

16K x 4 Static R/W RAM

is written into the memory location specified
on the address pins (Ag through Aj3).

Reading the device is accomplished by taking
chip enable (CE) LOW (and OE LOW for
7B166) while write enable (WE) remains
HIGH. Under these conditions the contents
of the memory location specified on the ad-
dress pins will appear on the four data I/O
pins.

The /O pins stay in high-impedance state
when chip enable (CE) is HIGH, or write en-
able (WE) is LOW (or output enable (OE) is
HIGH for 7B166).

Logic Block Diagram

Pin Configurations

[

I INPUT BUFFERI

00

DIP/SOJ
Top View

Shaded area contains preliminary information.
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Ay = 1105 B164-5
Aj-»| Y gl | —(C LCC LCC
Ao o = 1[0 Top View Top View
el 128x128x4 |\ X[ [1—C 000 So
Arj O ARRAY 4] > 1101 22852
As2 % u —~ 3
Aqg-sl & 1100 ;
- — :
COLUMN e - 7
DECODER —ﬁ 5
e
ILLEELE (OF)
(7B166 ONLY)
B164-4 B164-2
Selection Guide
7B164—8 7B164-10 7B164—-12 7B164—-15
7B166—8 7B166-10 7B166—12 7B166—15
Maximum Access Time (ns) 8 10 12 15
Maximum O]gerating Commercial 140 130 120
Current (mA Military : 120 135
Maximum Operating Commercial 50 40 40
Current (mA Military 55 50
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Maximum Ratings
(Above which the useful life may be impaired. Exposure toabso-  Static Discharge Voltage ....................... >2001V
lute maximum rated conditions for extended periods may affect  (per MIL—STD—883, Method 3015)
device reliability. For user guidelines, not tested.) Latch-Up Current ...........ccovvviieeen.... >200 mA
Storage Temperature ................. - 65°Cto + 150°C Operating Range
Ambient Temperature with Ambient
- _ zgo ° ien!
Power Applied ............... SRREEEE 55°Cto + 125°C Range Temperature Vee
Supply Voitage to Ground Potential . . ..... - 0.5V to + 7.0V c = - . 5 v 25%
DC Voltage Applied to Outputs ommercia 0°Cto +70°C _ =
inHighZ State .................c.0ol - 05Vto + 7.0V -10, —12 | 5V £10%
DC Input Voltagel!l .................... -3.0Vto + 7.0V Military?l | — 55°C to + 125°C 5V +10%
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Rangel3]
7B164—8 7B164—10
7B166—-8 7B166—10
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vec=Min. | Iopp=—-40mA | Com’l 24 24 v
Ion = -20mA | Mil
VoL Output LOW Voltage Vee = Min, Ior = 8.0 mA 0.4 0.4 \%
Vin Input HIGH Voltage 22 Vce 22 Vce \'%
ViL Input LOW Voltagelll -05] 08 [-05| 08 v
Ix Input Load Current GND < Vi < Ve -10 | +10 | —-10 | +10 nA
Ioz Output Leakage GND < Vo < Vco, -10 | +10 | =10 | +10 A
Current Output Disabled
Icc V¢ Operating Supply Vee =Max, Ioyr =0 mA, Com’l 140 mA
Current f = f max. :
Mil
Isp CEPower-Down Current | CE > 3V, Igyr = 0 mA Com’l 50 mA
Other Inputs < 0.8V or >3V, -
Vee = Max. Mil
7B164—12 7B164—15
7B166—12 7B166—15
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Von Output HIGH Voltage Vec=Min. | Iopg=-40mA | Coml | 24 24 \%
IOH = —20mA Mil
VoL Output LOW Voltage Vce = Min, Igp, = 8.0 mA 0.4 0.4 A%
Vg Input HIGH Voltage 2.2 Vce 22 Vce \'
Vi Input LOW Voltagelll -05| 08 | -05] 08 v
Irx Input Load Current GND < Vi < Ve ~-10 | +10 | -10 | +10 pA
Ioz Output Leakage GND < Vp < Veo, -10 | +10 | —10 | +10 HA
Current Output Disabled
Icc Vee Operating Supply | Voo =Max, Iour =0 mA, Com’l 120 mA
Current f = f max. Mil 140 135
Isg CEPower-Down Current | CE > 3V, Igyt = 0 mA Com’l 40 mA
Other Inputs < 0.8V or >3V, -
Vee = Max, Mil 55 50

Shaded area contains preliminary information.

Notes:
1. Vi (min.) = —3.0V for pulse width <20 ns.

2. Tp is the “instant on” case temperature.

3. Seethe last page of this specification for Group A subgroup testing in-

formation.
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Capacitancel*]
Parameters Description Test Conditions Max.] Units
CiN Input Capacitance Ta = 25°C,f = 1 MHz, 6 pF
Cour Output Capacitance Vee = 5.0V 3 oF
AC Test Loads and Waveforms '
R14810, R14810,
&Y O] B ALL INPUT PULSES
OUTPUT°_I———" OUTPUT 3.0V L 90%
90%
G I S a SeF I : 25250. GND — =
INCLUDING INCLUDING <3ns —| - <3ns
ae= = s =
(a) (b) B164-7 B164-8
Equivalent to: THEVENIN EQUIVALENT
16700
OUTPUT O M A—e e 0 1,73V
Switching Characteristics Over the Operating Rangel 6]
7B164—-8 7B164—-10 7B164—-12 7B164~15
7B166—-8 7B166—10 7B166—12 7B166—15
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
trC Read Cycle Time 8 10 12 15 ns
tAA Address to Data Valid 8 10 12 15 ns
toHA Output Hold from Address Change 2.5 3 3 3 ns
tACE CE LOW to Data Valid 8 10 12 15 ns
tDOE OE LOW to Data Valid 7B166 4.2 5 5 6 ns
tLZOE OELOW to Low Z 7B166 1.5 2 2 2 ns
tHZOE OE HIGH to High Z["! 7B166 4 5 6 7 ns
tLZCE CE LOW to Low Z[8] 2 2 2 3 ns
tHZCE CE HIGH to High Z!7-8] 4 5 6 7 ns
WRITE CYCLED!
twe Write Cycle Time 8 10 12 15 ns
tscE CE LOW to Write End 7 8 8 10 ns
tAwW Address Set-Up to Write End 7 8 8 10 ns
tHA Address Hold from Write End 0 0 1} 0 ns
tsA Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 6.5 8 8 10 ns
tsp Data Set-Up to Write End 4 5 6 7 ns
tup Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low Z 2 2 2 3 ns
tHZWE WE LOW to High ZI7] 4 0 5 0 6 0 7 ns
Notes:

4. Testedinitially and after any design or process changes that may affect

these parameters.

5. For all packages except cerDIP (D10, D14), which has maximums of

Cin = 9.5 pE Cour = 8 pF.

6. Test conditions assume signal transition time of 3 ns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading

of the specified Ioy/Ion, and C, = 20 pE

7. tHZCE tHZWE, and tyzog are specified with Cp, = 5 pF as in part (b)
in AC Test Loads. Transition is measured £200 mV from steady state
voltage. This parameter is guaranteed and not 100% tested.

At any given temperature and voltage condition, tyzcg is less than
tyzcg for any given device. These parameters are guaranteed and not
100% tested.

The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the signal
that terminates the write.
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Switching Waveforms
Read Cycle No. 1[10, 11]
tre |
ADDRESS X
taa |
toHa
DATA OUT PREVIOUS DATA VALID >< DATA VALID
B164-9
Read Cycle No. 210, 12]
R
CE —\ © /
N /|
tace
ﬁ —
7B166
— thzoe
tooe >
t
tizog — I~ THzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—_
tizce
B164-10
Write Cycle No. 1 (WE Controlled)[®: 13, 14]
twe
ADDRESS X X
tsce
NARY vy
NN\ Y Y
taw tHa
tsa tpwe
WE \E\ \R 7(
tsp tHD
HIGH IMPEDANCE HIGH IMPEDANCE
DATA IN DATA-IN VALID
— tHzwe —-l [ tzwe —>|
HIGH IMPEDANCE
DATA OUT —_< NOTE 15 > < NOTE 15 >_
B164-11
Notes: I J—
10. WE is HIGH for read cycle. 14. If CE goes HIGH simultaneously with WE HIGH, the output remains

11. Device is continuously selected, CE = Vyi.. (7B166: OE = V[ also).

12. Address valid prior to or coincident with CE transition LOW.
13. 7B166 only: Data I/O will be high impedance if OE = Vy.

15.
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in a high-impedance state.
During this period the I/O pins are in the output state, and input signals
should not be applied.
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)®: 13, 14, 16]
twe
ADDRESS % *
tsa ' tsce
. Ny 1
taw tHa
tpwe
S N o
LN AN
fe tsp & thp
DATA IN DATA-IN VALID
HIGH IMPEDANCE
DATA OUT
B164-12
Note: _
16. If the CE LOW transition occurs after the WE transition, the output
remains in a high-impedance state.
7B164 Truth Table 7B166 Truth Table
CE |WE Inputs/Outputs Mode CE | WE | OE | Inputs/Outputs Mode
H | X | HighZ Deselect/Power-Down H{ X | X | HighZ Deselect/Power-Down
L | H | DataOut Read L | H | L | DataOut Read
L | L | Dataln Write L |L | X | Dataln Write
) L |H|H| HghZ Deselect
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
8 CY7B164—8VC Vi3 32-Lead (400-Mil) Molded SOJ Commercial
10 CY7B164-10DC D10 22-Lead (300-Mil) CerDIP Commercial
CY7B164—10PC P9 22-Lead (300-Mil) Molded DIP
CY7B164—10V V13 32-Lead (400-Mil) Molded SOJ

=

12 CY’ B164— 12C D10 22-Lead (300-11) CerDIP Commercial
CY7B164—12PC P9 22-Lead (300-Mil) Molded DIP
CY7B164-12VC Vi3 32-Lead (400-Mil) Molded SOJ
CY7B164—-12DMB D10 22-Lead (300-Mil) CerDIP Military
CY7B164~12LMB L52 22-Pin Rectangular Leadless Chip Carrier

15 CY7B164—-15DMB D10 22-Lead (300-Mil) CerDIP Military
CY7B164—-15LMB L52 22-Pin Rectangular Leadless Chip Carrier

Shaded area contains preliminary information.
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Speed Package Package Operating
(ns) Ordering Code Name Type Range
8 CY7B166—-8VC V13 24-Lead Molded SOJ Commercial
10 CY7B166—10DC D14 24-Lead (300-Mil) CerDIP Commercial
CY7B166—10PC P13 24-Lead (300-Mil) Molded DIP

CY7B166—-10VC Vi3

24-Lead Molded SOJ

ctangul;
12 CY7B166—-12DC D14 24-Lead (300-Mil) CerDIP Commercial
CY7B166—12PC P13 24-Lead (300-Mil) Molded DIP
CY7B166—-12VC %K) 24-Lead Molded SOJ
CY7B166-12DMB D14 24-Lead (300-Mil) CerDIP Military
CY7B166—12LMB L54 28-Pin Rectangular Leadless Chip Carrier
15 CY7B166—15DMB D14 24-Lead (300-Mil) CerDIP Military
CY7B166—15LMB 154 28-Pin Rectangular Leadless Chip Carrier

Shaded area contains preliminary information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vig 1,2,3

Vi Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Document # 38—A—-00015-G

Switching Characteristics

Parameters Subgroups
READ CYCLE

taA 7,8,9,10, 11

tOHA 7,8,9,10,11

tACE 7,8,9,10,11

tpogl!7] 7,8,9,10,11
WRITE CYCLE

tsce 7,8,9,10,11

tAwW 7,8,9,10,11

tHA 7,8,9,10,11

tsA 7,8,9, 10, 11

tPWE 7,8,9,10, 11

tsp 7,8,9,10,11

tHD 7,8,9,10,11

Note: )

17. 7B166 only.
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Features

High speed

— 15ns

Output enable (OE) feature (7C166)
CMOS for optimum speed/power
Low active power

— 633 mW

Low standby power

— 220 mW

TTL-compatible inputs and outputs

Automatic power-down when
deselected

Z CYPRESS
SEMICONDUCTOR

CY7C164
CY7C166

Functional Description

The CY7C164 and CY7C166 are high-per-
formance CMOS static RAMSs organized
as 16,384 by 4 bits. Easy memory expan-
sion is provided by an active LOW chip en-
able and three-state drivers. The
CY7C166 has an active low output enable
(OE) feature. Both devices have an auto-
matic power-down feature, reducing the
power consumption by 65% when dese-
lected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW (and the out-
put enable (OE) is LOW for the 7C166).

16K x 4 Static RAM

Data on the four input/output pins (I/Op
through 1/O3) is written into the memory
location specified on the address pins (Ag
through A;p3).

Reading the device is accomplished by tak-
ing chip enable (CE) LOW (and DOELOW
for 7C166), while write enable (WE) re-
mains HIGH. Under these conditions the
contents of the memory location specified
on the address pins will appear on the four
data I/O pins.

The I/Opinsstayina high-impedance state
when chip enable (CE) is HIGH(or output
enable (g_E) is HIGH for 7C166). A die
coat is used to insure alpha immunity.

Logic Block Diagram

Pin Configurations

j

—

—<H
—

INPUT BUFFER|
4%
b I o > /05
el s o
A= & 256 x 64 x 4 < 2
As o ARRAY 7] S
AG = b4 |/01
A7 38 &
Ag—= 2 < e 1100
COLUMN e )
DECODER CE
Ty T/ WE

(7C166 ONLY)

C164-4

DIP/SOJ
Top View

Selection Guidelll

7C164-15 7C164-20 7C164-25 7C164—-35
7C166-15 7C166-20 7C166-25 7C166-35
Maximum Access Time (ns) 15 20 25 35
Maximum Operating Current (mA) 115 80 70 70
Maximum Standby Current (mA) 40/20 40/20 20/20 20/20
Shaded area contains advanced information.
Note:

1. Formilitary specifications, see the CY7C164A/CY7C166A datashect.
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= CY7C164
== 5 SEMICONDUCTOR
Maximum Ratings Output Current into Outputs (LOW) .............. 20 mA
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-Up Current ..............ccooonniiien. >200 mA
Ambient Temperature with Operating Range
Power Applied ...................... —55°Cto +125°C Ambient
ien!
Supply Voltage to Ground Potential . ... ... - 0.5Vto +7.0V Range Temperature Vee
DC Voltage Applied to Outputs - > >
in High Z Statel . oo —05Vio+70y | Commercial 0°Cto +70°C V£ 10%
DC Input Voltagell .................... - 05V to +7.0V
Electrical Characteristics Over the Operating Range
7C164—15 7C164—20 | 7C164-25, 35
7C166—-15 | 7C166—20 |7C166-25, 35
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vcc = Min,, 24 2.4 2.4 \%
Voltage Iong = — 4.0mA
VoL Output LOW Vce = Min, 0.4 0.4 0.4 v
Voltage Ior = 8.0 mA
Vin Input HIGH Voltage 22 | Voo | 22 | Vee| 22 | Ve | V
ViL Input LOW 05] 08 [-05]| 08 | —-05} 0.8 v
Voltagel2]
Iix Input Load Current | GND < Vi < Ve -10 | +10 | =10 | +10 | =10 | +10 | pA
Ioz Output Leakage GND < Vg < Vce, -10 | +10 | =10 | +10 | =10 | +10 | pA
Current Output Disabled
Ios Output Short Vcc = Max,, =350 —350 -350 | mA
Circuit Current3] Vout = GND
Icc V¢ Operating Ve = Max,, 115 80 70 | mA
Supply Current IouT = 0mA
Isg1 Automatic CE Max. Veg, CE > Vi, 40 40 20 | mA
Power-Down Min. Duty Cycle = 100%
Currentl*]
Ispo Automatic CE Max. Vce, 20 20 20 [ mA
Power-Down CE > V¢ - 0.3V,
Current(4] Vin > Vee - 0.3V
or ViN < 0.3V
Shaded area contains advanced information.
Capacitancels}
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Voe =350V 10 pF
Notes:
2. Minimumvoltageis equal to —3.0V for pulse durationslessthan30ns. 5. Testedinitially and after any design or process changes that may affect

3. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

4. Apull-up resistor to Ve on the CE input is required to keep the de-
vice deselected during Vcc power-up, otherwise Isp will exceed values
given.

these parameters.
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CY7C164
CY7C166

;" CYPRESS
% SEMICONDUCTOR

AC Test Loads and Waveforms

R14810, R14810,
B O & ALL INPUT PULSES
OUTPUT OUTPUT 3.0V — ¢ oo%
30 pF I ggsa 5pF I ggs a GND L %
INngD}mg 1 1 wewome | - ] <5ns —p] > <6ns
SCOPE — = SCOPE — C1645 C164-6
(a) ) (b)
Equivalent to: THEVENIN EQUIVALENT
OUTPUT ———» 1.73v
Switching Characteristics Over the Operating Rangel®!
7C164—-15 | 7C164-20 | 7C164-25 | 7C164-35
| 7C166—-15 | 7C166—20 | 7C166—25 | 7C166—35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trRC Read Cycle Time 15 20 25 35 ns
taa Address to Data Valid 15 20 25 35 ns
tOHA Output Hold from Address 3 5 5 5 ns
Change

tACE CE LOW to Data Valid 15 20 25 35 ns
tDoE OE LOW to Data Valid | 7C166 10 10 12 15 | ns
tLZOE OELOWtoLow Z 7C166 3 3 3 3 ns
tHZOE OEHIGH toHighZ | 7C166 8 8 10 12 ns
tL7CE CE LOW to Low Z[7] 3 5 5 5 ns
tHZCE CE HIGH to High Z[7. 8 8 8 10 15 ns
tpu CE LOW to Power-Up 0 0 0 0 ns
tpD CE HIGH to Power-Down 15 20 20 20 ns
WRITE CYCLED]
twe Write Cycle Time 20 20 25 ns
tscE CE LOW to Write End 15 20 25 ns
taw Address Set-Up to Write End 15 20 25 ns
tHA Address Hold from Write End 0 0 ns
tsA Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 15 15 20 ns
tsp Data Set-Up to Write End 10 10 15 ns
tHD Data Hold from Write End 0 ns
tLZWE WE HIGH to Low ZI[7] 5 5 ns
tHZWE WE LOW to High Z[7 8] 7 7 7 10 | mbs

Shaded area contains advanced information.

Notes: .

6. Testconditions assume signal transition time of S ns or less, timing ref- 8.
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified Ior/Ion and 30-pF load capacitance. 9,

7. At any given temperature and voltage condition, tyzcg is less than
tLzcE for any given device. These parameters are guaranteed and not
100% tested.
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tuzce and tHzwE are specified with Cp, = 5 pF as in part (b) in AC Test
Loads. Transition is measured +500 mV from steady-state voltage.
The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the signal
that terminates the write.



= CY7C164

St CY7C166
==& SEMICONDUCTOR

Switching Waveforms
Read Cycle No. 1[10,11]

ADDRESS X
taa |
toHa
DATA OUT PREVIOUS DATA VALID >W DATA VALID

tre

y
SRAMs ﬂ

c164-7
Read Cycle No. 219, 12]
e tre
N 4
N /]
tace
ﬁ ————
7C166
I tHzoe
tooe > Hz
le— 1,
[ HZCE HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT DATA VALID
tizce
le—— tpy tpp —>|
Veg IcC
SUPPLY 50% 50%
CURRENT 1SB
C164-8
Write Cycle No. 1 (WE Controlled)[®: 131
‘ twe
ADDRESS 9{ X
tsce b
= IR
taw > tHA
tsa tpwe
W RN A
b tsp ———>&
DATA IN DATA-IN VALID
[e— tHzwE —-1 [*— tizwe -—”
\ HIGH IMPEDANCE J——
DATA I/O DATA UNDEFINED /) \
C1649
Notes: _ . I
10. WE is HIGH for read cycle. 14. If CE goes HIGH simultaneously with WE HIGH, the output remains

11. Device is continuously selected, CE = Vy.. (7C166: OE = Vyy, also). in a high-impedance state.

12. Address valid prior to or coincident with CE transition LOW,
13. 7C166 only: Data I/O will be high impedance if OE = Vg.
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[®13:14]

twe
ADDRESS * %
tsa tsce
CE N <
/
F taw ; tha
PWE
NN WA
e tsp tHD
DATA IN DATA-IN VALID
DATA /O HIGH IMPEDANCE

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

vs. SUPPLY VOLTAGE
1.4

12
B2 | B0 |
B0 cc 38 o cc
O os g
N & N
5L 306
< 0.6 <
= s
& Z 04
2 04 o Vee = 5.0V
ViN = 5.0V
0.2 IsB 02—
0.0 0.0
40 45 50 55 60 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
14 16
s 13 3 1.4
a a
o 12 8 A
N N 1.2
)
FERRE < /
Z T Ta=25°C £ 10
g 10 ~—] e Vog = 5.0V
\. 0.8
0.9 87
0.8 06
40 45 50 55 60 ~55 25 125

SUPPLY VOLTAGE (V)

AMBIENT TEMPERATURE (°C)

2-164

C164-10
OUTPUT SOURCE CURRENT
. vs.OUTPUT VOLTAGE
< 120
5
Z 100
g
=}
3 80
w Vge = 5.0V
Q 60 Ta = 25°C
A
NS
40
7]
= \\
£ 20
5
o 0
00 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
< 140
g
= 120
E )
i 100
[+ / Ve = 5.0V
3 8o Ta=25°C A
2 w0
2 /
5 a0
[ /
2
3 2 /
0
00 10 20 30 40

OUTPUT VOLTAGE (V)
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= _ =
=5 SEMICONDUCTOR
Typical DC and AC Characteristics (continued)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.25 T
Ve = 5.0V
Tp =25°C
—nc_, 25 _ 25.0 / _8 Vin = 0.5V
Q 20 € 200 v 2 1.00
& E / N
=5 =
215 & 150 4 z
[ o / i /
2 10 Q 100 —1 Qo
z - V4 Ve = 4.5V z ~
05 s 50A Ta=25C | /
| / | |
0.0 0.0 50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENGY (MHz)
CY7C164 Truth Table CY7C166 Truth Table
CE |WE | Input/Output Mode CE |WE | OE | Input/Output Mode
H | X | HighZ Deselect/Power-Down H ] X | X | HighZ Deselect/Power-Down
L H | DataOut Read L H L | Data Out Read
L L | Dataln Write L L | H | Dataln Write
L H | H | HighZ Write
Address Designators
Address Address CY 7C164 Pin | CY7C166 Pin
Name Function Number Number
A5 X3 1 1
A6 X4 2 2
A7 X5 3 3
A8 X6 4 4
A9 X7 5 5
Al10 Y5 6 6
All Y4 7 7
Al12 YO0 8 8
Al3 Y1 9 9
A0 Y2 17 19
Al Y3 18 20
A2 X0 19 21
A3 X1 20 22
A4 X2 21 23
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Ordering Information

CY7C164
CY7C166

Speed
(ns) Ordering Code

Package
Name

P9

Package Type

Operating
Range

Commercial

(ns) Ordering Code

CY7C166—-15PC

Name

P13

15 CY7C164—15PC 22-Lead (300-Mil) Molded DIP
CY7C164—-15VC V13 24-Lead Molded SOJ

20 CY7C164—20PC P9 22-Lead (300-Mil) Molded DIP | Commercial
CY7C164-20VC V13 24-Lead Molded SOJ

25 CY7C164—-25PC P9 22-Lead (300-Mil) Molded DIP | Commercial
CY7C164—-25VC V13 24-Lead Molded SOJ

35 CY7C164-35PC P9 22-Lead (300-Mil) Molded DIP { Commercial
CY7C164-35VC V13 24-Lead Molded SOJ

Speed Package Operating
Range

24-Lead (300-Mil) Molded DIP

Commercial

CY7C166—15VC Vi3 24-Lead Molded SOJ

20 CY7C166—20PC P13 24-Lead (300-Mil) Molded DIP | Commercial
CY7C166—20VC Vi3 24-Lead Molded SOJ

25 CY7C166—25PC P13 24-Lead (300-Mil) Molded DIP | Commercial
CY7C166—-25VC V13 24-Lead Molded SOJ

35 CY7C166—35PC P13 24-Lead (300-Mil) Molded DIP | Commercial
CY7C166—35VC Vi3 24-Lead Molded SOJ

Shaded areas contain advanced information.

Document #: 38—00032—H
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Features

e High speed
—20ns

CMOS for optimum speed/power
Low active power
— 550 mW
e Low standby power
—220 mW
o TTL-compatible inputs and outputs

© Automatic power-down when
deselected

Output enable (OE) feature (7C166A)

CY7C164A
CY7C166A

Functional Description

The CY7C164A and CY7C166A are high-
performance CMOS static RAMs orga-
nized as 16,384 by 4 bits. Easy memory ex-
pansion is provided by an active LOW chip
enable (CE) and three-state drivers. The
CY7C166A has an active low output enable
(OE) feature. Both devices have an auto-
matic power-down feature, reducing the
power consumption by 60% when dese-
lected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW (and the output
enable (OE) is LOW for the 7C166A).
Data on the four input/output pins (I/Og

16K x 4 Static RAM

through I/O3) is written into the memory
location specified on the address pins (Ag
through Ap3).

Reading the device is accomplished by tak-
ing chip enable (CE) LOW (and OE LOW
for 7C166A), while write enable (WE) re-
mains HIGH. Under these conditions the
contents of the memory location specified
on the address pins will appear on the four
data J/O pins.

The I/O pins stay in high-impedance state
when chip enable (CE) is HIGH, or output
enable (OE) is HIGH for 7C166A).

Adiecoatis used toinsure alpha immunity.

Logic Block Diagram Pin Configurations
DIP
DIP Top View
j Top View
3 Vec
— B A
1 0 A3
ﬁ_ 0 A,
4 0 A
7C164A 17 (] Ay
li.j 161 135
1517 1/0,
1 o
INPUT BUFFER o,
D we
N
21 & 17 05 C164A-2
A8 s 1o, LCC LCC
3 2
Aq Q 256 x 64 x4 : J g Top View Top View
As a ARRAY 7] N 0y © o
pnaE gl [ 228 29989
» /0
A3 o ) h‘ 0 3
4
5
COLUMN | [ :
DECODER —ﬁ CE 7
| 8
— 9
L T & o (OE)
<<< < 5701)66AONLY)
C164A~1

Selection Guidel!l

Shaded area contains advanced information.
Note:

7C164A~20 7C164A-25 7C164A—-35
7C164A-20 7C166A—25 7C166A—35
Maximum Access Time (ns) 20 25 35
Maximum Operating s
Current (mA) Military 100 100 100
Maximum Standby .
Current (mA) Military 40/20 40/20 30/20

1. For commercial specifications, see the CY7C164/CY7C166 datasheet.
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CY7C164A

?? e PRESS CY7C166A
== » SEMICONDUCTOR :
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Output Current into Outputs (Low) ................ 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature ................. - 65°Cto +150°°C  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-upCurrent ............ooiiiiiiiiinnn, >200 mA
Power Applied .............coii.L. —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential . .. ..... - 0.5V to +7.0V Ambient
DC Voltage Aprlied to Outputs Range Temperature Vce
inHigh Z Statel? ....................... = 05Vt0 +7.0V - ey S CnTIsC T 10%
DC Input Voltagel?) ..................... ~ 05V to +7.0V 4 —» Cto+ =%
Electrical Characteristics Over the Operating Rangel4]
7C164A-20
7C166A-20
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Vce = Min,, Ioy = — 4.0 mA 24 \'%
VoL Output LOW Voltage Vee = Min, Igp, = 8.0 mA 0.4 \"
Vi Input HIGH Voltage 22 | Ve v
VIL Input LOW Voltagel2] -30 | 08 \Y
Ix Input Load Current GND < Vi < Ve -10 | +10 A
loz Output Leakage GND < Vg < V¢e, -10 | +10 MA
Current Output Disabled
Ios Output Short Vce = Max,, Voyt = GND —350 | mA
Circuit Current(5]
Icc Vcc Operating Supply Ve = Max,, Military 100 mA
Current Iour = 0 mA
Isp1 Automatic CE6] Mazx. Veg, CE > Vig Military 40 | mA
Power Down Current Min. Duty Cycle = 100%
Isp2 Automatic CE 6] Max. Ve, Military 20 | mA
Power Down Current CE > Vig - 0.3V
VIN=>Vce - 03Vor
Vin < 0.3V

Shaded area contains advanced information.

Notes:

2. Minimum voltage is equal to — 3.0V for pulse durations less than
30 ns.

3. Tais the “instant on” case temperature.

4. See the last page of this specification for Group A subgroup testing
information.;

5. Not more than 1 output should be shorted at one time. Duration of
the short circuit should not exceed 30 seconds.

6. A pull-up resistor to Ve on the CE input is required to keep the de-
vice deselected during Ve power-up, otherwise Isp will exceed values
given.

2-168



e
= CY7C164A
== CY7C166A
==& SEMICONDUCTOR
Electrical Characteristics Over the Operating Range [4l(continued)
7C164A-25 7C164A—-35
, 7C166A-25 7C166A-35
Parameter Description Test Conditions Min. | Max. | Min, Max. Unit
Vou Output HIGH Voltage | Vcc = Min,, Iog = — 4.0mA 24 2.4 v
VoL Output LOW Voltage Vce = Min, IoL = 8.0 mA 0.4 04 A\
Vg Input HIGH Voltage 2.2 Vee 2.2 Vee v
ViL Input LOW Voltage!?! -30 | 08 -3.0 0.8 \%
Irx Input Load Current GND < Vi< V¢ -10 +10 ~10 +10 HA
Ioz OutputLeakageCurrent | GND < Vg < V¢, Output Disabled ~10 +10 -10 +10 RA
Ios Output Short Vce = Max., Voyr = GND -350 -350 mA
Circuit Currentl]
Icc Ve Operating Supply | Ve = Max,, Ioyr = 0mA | Military 100 100 mA
Current
Isp1 Automatic CE 6] Max. Vgg, CE > Vig Military 40 30 mA
Power Down Current Min. Duty Cycle = 100%
Iss2 Automatic CE 6} Max. Vg, Military 20 20 mA
Power Down Current CE > Vg - 0.3V
ViN> Ve —03Vor
ViN< 0.3V
Capacitancel”]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C,f = 1 MHz, pF
Cout Output Capacitance Vee =50V pF
N

these parameters.

AC Test Loads and Waveforms

5V
OUTPUT;‘WL
30 pF

INCLUDING
JIG AND
SCOPE

Equivalent to:

R1481Q

5V O M

0UTPUTo—l—-
5 pF 2 R2

ote:
7. Testedinitially and after any design or process changes that may affect

R1481Q

R2 :
I 255Q I | 255Q
1 INCLUDING |
= = JGAND = =
@) SCOPE ) C164A—6

THEVENIN EQUIVALENT

167Q

OUTPUT 0———AM—e0 1.73V

2~-169

ALL INPUT PULSES

3.0v v 90%
GND 10% 10%
<5ns - l‘— - <5ns

C164A-7
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CY7C164A

Shaded area contains advanced information.

Notes:
8. Testconditions assume signal transition time of 5 ns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load-
ing of the specified Io1/Ipy and 30-pF load capacitance.

At any given temperature and voltage condition, tyzcg is less than
tLzcg for any given device. These parameters are guaranteed and not
100% tested.

;;E S CY7C166A
& SEMICONDUCTOR
Switching Characteristics Over the Operating Rangel4 8]
7C164A 7C164A-20 7C164A-25 7C164A~35
7C166A—20 7C166A—25 7C166A~35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. Unit
READ CYCLE
trRC Read Cycle Time 20 25 35 ns
tAA Address to Data Valid 20 25 35 ns
toHA Output Hold from 3 3 3 ns
Address Change
tACE CE LOW to Data Valid 20 25 35 ns
tDOE OE LOW to Data Valid| 10 12 15 ns
(7C166A)
tLZOE OELOWtoLowZ 3 3 3 ns
(7C166A)
tHZOE OE HIGH to High Z 8 10 12 ns
(7C166A)
tLZCE CE LOW to Low Zl] 5 5 5 ns
tHZCE CE HIGH to 8 10 15 ns
High Z5 101
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to 20 20 20 ns
Power-Down
WRITE CYCLE!
twe Write Cycle Time 20 20 25 ns
tscE CE LOW to Write End 15 20 25 ns
taw Address Set-Up to 15 20 25 ns
Write End
tHA Address Hold from 0 0 0 ns
Write End
tsA Address Set-Up to 0 0 0 ns
Write Start
tpWE WE Pulse Width 15 15 20 ns
tsp Data Set-Up to 10 10 15 ns
Write End
tHD Data Hold from 0 0 0 ns
Write End
tLZWE WE HIGH to Low ZI9 5 5 5 ns
tHZWE WE LOW to High Z[5 10] 7 7 10 ns

10.

11.
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tizcE and tyzwe are specified with Cp, = 5 pF as in part (b) in AC Test
Loads. Transition is measured £500 mV from steady-state voltage.
The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the sig-
nal that terminates the write.
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Switching Waveforms
Read Cycle No. 1[12,13]
trc |
ADDRESS X
taa
te——— toHa _-I
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C164A-8
Read Cycle No. 2[12, 14]
tre
CE T\ /
N /
tace
UE' ——
7C166
tpoe — ttHZOE
tLzog —» - HZCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >-—
le———— 1 72cE ————>}
t _.I
le——— j«— pD
Voo Pu 1cC
SUPPLY 50% 50%
CURRENT ISB
C164A-9
Write Cycle No. 1 (WE Controlled)[!, 15]
twe
ADDRESS X X
tsce
N Vs
= NOIRK Y AW 7
taw tHA
tsa tpwe
_ N AL V4
WE i\\ N V4
‘ tsp tHD
DATA IN DATA-IN VALID
e— tHzwE —-l e tzwe —-|
\!  HIGHIMPEDANCE | /e
DATA I/O DATA UNDEFINED ) <
C164A-10

Notes:
12. WE is HIGH for read cycle.

13. Device is continuously selected, CE = V. (7C166A OE = V[ also).

14. Address valid prior to or coincident with CE transition LOW,
15. 7C166A only: Data I/O will be high impedance if OE = Viy.
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CY7C164A
CY7C166A

7;" CYPRESS
% SEMICONDUCTOR

£

Switching Waveforms (continued)

Write Cycle No. 2 (CE Controlled)[11; 15, 16]
1

twe ol
ADDRESS * &
tsa tsce
CE 5\ P L/
taw ) tHa ——»
PWE
AN Qs
< tsp tHp
DATA IN DATA-IN VALID
DATA I/O HIGH IMPEDANCE

Note:

16. If CE goes HIGH simultaneously with WE HIGH, the output remains

in a high-impedance state.
Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
; vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

4 12
B2 240
810 leg 8 lcc
= -~ 08
ﬁ 0.8 / n
Z 06 L~ 3 06
s O =
g S 04
Q 04 g Voc = 5.0V
VN = 5.0V
0.2 ] 0.2 Isg
0.0 0.0
4.0 4.5 5.0 5.5 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
1.3
3 < 1.4
o 1.2 a
N B 12 -~
N N
< 1.1 o
= T~ Ta = 25°C) <.,
= 1
2 10 \\ % Vog = 5.0V
0.8 7
0.8 0.6
40 45 5.0 5.5 8.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
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OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

z
g0
£
Z 100
&
5 80
[&]
w Ve = 5.0V
o 60 Ta = 25°C
%: \\ :
40
(7))
- \\
2 20
5 \
o 0
00 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
2140
£
< 120
£ //
@ 100
& / Voo = 5.0V
3 8o Ta=25°C -
X
Z 60
w
5 40
L/
p
3 20 /
0
00 10 20 30 40
OUTPUT VOLTAGE (V)



= CY7C164A
= CY7C166A

=5 SEMICONDUCTOR

Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢cc vs. CYCLE TIME
3.0 30.0 125 T 2
Vge = 5.0V
Ta = 25°C
25 25.0 A (]
_8 'é‘ / _8 ViN = 0.5V =
8 20 = 200 r 2 1.00 <
3 =
<15 £ 150 4 <
=
E ] / c /
S 10 S 100 7 T Voo =asv ] g 075 >
cc = 4.5V z
y Ta = 25°C M
0.5 / 5.0 —
00 ol | | 050
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
CY7C164A Truth Table ‘ CY7C166A Truth Table
CE | WE | Inputs/Outputs Mode CE |WE | OE | Inputs/Outputs Mode
H | X | HighZ Deselect/Power-Down H | X | X | HghZ Deselect/Power-Down
L H | Data Out Read L | H | L | DataOut Read
L L | Dataln Write L L | X | Dataln Write
L |H|H | HighZ Deselect

Address Designators

Address Address CY7C164A CY7C166A
Name Function Pin Number | Pin Number
AS X3 1 1
Ab X4 2 2
A7 X5 3 3
A8 X6 4 4
A9 X7 5 5
Al0 Y5 6 6
All Y4 7 7
Al2 YO0 8 8
Al3 Y1 9 9

A0 Y2 17 19
Al Y3 18 20
A2 X0 19 21
A3 X1 20 22
A4 X2 21 23
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CY7C164A
CY7C166A

Speed
(ns)

Ordering Information

Ordering Code

Operating
Range

CY7C166A—-20DMB

64A-15L.MB C 15

CY7C164A“: 20DMB D10 22-Lead (300-Mil) CerDIP Military
CY7C164A—-20LMB L52 22-Pin Rectangular Leadless Chip Carrier

25 CY7C164A—-25DMB D10 22-Lead (300-Mil) CerDIP Military
CY7C164A—-25LMB L52 22-Pin Rectangular Leadless Chip Carrier

35 CY7C164A-35DMB D10 22-Lead (300-Mil) CerDIP Military
CY7C164A-35LMB 152 22-Pin Rectangular Leadless Chip Carrier

Speed Package Package Operating
(ns) Type Range

24-Lead (300-Mil) CerDIP

D14 Military
CY7C166A—20LMB L54 28-Pin Rectangular Leadless Chip Carrier

25 CY7C166A—-25DMB Di4 24-Lead (300-Mil) CerDIP Military
CY7C166A—-25LMB L54 28-Pin Rectangular Leadless Chip Carrier

35 CY7C166A-35DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C166A—-35LMB L54 28-Pin Rectangular Leadless Chip Carrier

Shaded area contains advanced information.

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameter Subgroups

Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
V1L Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
Isp1 1,2,3
IsB1 1,2,3

Document #: 38—00113—-C

Switching Characteristics

Parameter Subgroups

READ CYCLE
tRC 7,8,9,10,11
tAA 7,8,9,10, 11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tpoelt7! 7,8,9,10, 11

WRITE CYCLE
twe 7,8,9,10,11
tsCE 7,8,9,10, 11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10, 11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

Note:

17. 7C166A only.

2-174



Features

e Automatic power-down when dese-
lected

e CMOS for optimum speed/power
High speed

—15ns

Low active power

—275 mW

Low standby powei

—83 mW

TTL-compatible inputs and outputs

Capable of withstanding greater than
2001V electrostatic discharge

Vg of 2.2V

CY7C167A

Functional Description

The CY7C167A is a high-performance
CMOS static RAM organized as 16,384
words by 1 bit. Easy memory expansion is
provided by an active LOW chip enable
(CE) and three-state drivers. The
CY7C167A has an automatic power-down
feature, reducing the power consumption

by 67% when deselected.

Writing to the device is accomplished when
the chip select (CE) and write enable (WE)
inputs are both LOW. Data on the input
pin (DI) is written into the memory loca-
tion specified on the address pins (Ag
through Aq3).

16K x 1 Static RAM

Reading the device is accomplished by tak-
ing the chip enable (CE) LOW, while
(WE) remains HIGH. Under these con-
dintions, the contents of thelocation speci-
fied on the address pins will appear on the
data output (DO) pin.

The output pin remains in a high-impe-
dance state when chip enable is HIGH, or
write enable (WE) is LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configuration
DIP
Top View
v DI
[ N A 1 Vee
INPUT BUFFER MO Atg
A2 s Az
4} As [ A1y
Ao A [Os Ao
Aq = o As e Ag
Az § 128x128 E DO A 7 Ag
As i [ ARRAY g DO g A
24 g?:’ @ WE o DI
AZ ano [ 10 CE  ciera-2
I
( B_I_I_ CE
1L
COLUMN PR
CODER | | Cﬁ:]
ERERRE i
N O O O = N M
<< T I
C167A-1
Selection Guide
7C167A—15 | 7C167A—-20 | 7C167A-25 | 7C167A-35 | 7C167A—45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 90 80 60 60
Current (mA) Military 80 70 60 50
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% ‘ECYPRESS CY7C167A
4 SEMICONDUCTOR
Maximum Ratings _
(Above which the useful life may be impaired. For user guidelines,  Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage . ....................... >2001V
Storage Temperature ................. - 65°Cto+150°c  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ................. ... ... >200 mA
. __ &g0 °
Power Applied ............... SERERES 55°Cto +125°C Operating Range
Supply Voltage to Ground Potential - -
(Pin20toPinl0) ........ovviinnnn, - 05Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState .............ccovviuun.. - 0.5Vto +7.0V Commercial 0°Cto +70°C 5V = 10%
DC Input Voltage ................oounn —3.0Vto +7.0V Military(l] —55°Cto +125°C 5V + 10%
Electrical Characteristics Over the Operating Rangel?]
7C167A—-15 | 7C167A-20 | 7C167A-25
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output High Voltage Vce = Min, Ipy = —4.0 mA 2.4 2.4 2.4 \%
VoL Output Low Voltage Vee = Min,, 0.4 04 04 \"%
IoL = 12.0 mA, 8.0 mA Mil
Viu Input High Voltage 22 | Vec | 22 | Vee | 22 | Vee v
\ Input Low Voltagel’] -05] 08 [-05] 08 [~05] 08 v
Irx Input Load Current GND < Vi< Ve -10 |} +10 } =10 | +10 | =10 | +10 | wA
Ioz Output Leakage GND < Vp < Ve —-10 | +10 | =10 | +10 | =10 | +10 | wA
Current Output Disabled
Ios Output Short Vee = Max,, Voyt = GND -350 -350 —350 | mA
Circuit Currentl4]
Icc Ve Operating Ve = Max,, Com’l 90 80 60 mA
Supply Current Ioyr = 0 mA Ml 20 20
Isp Automatic CE 5] Max. Ve, Com’l 40 40 20 mA
Power-Down Current! CE > Vi Mil 70 20
7C167A-35 7C167A-45
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Von Output High Voltage Vce = Min,, Iog = =40 mA 2.4 2.4 \%
VoL Output Low Voltage Ve = Min, 04 0.4 v
IoL = 12.0 mA, 8.0 mA Mil
Vg Input High Voltage 2.2 Vee 22 Vee A%
VIL Input Low Voltagel’] -05 0.8 -05 0.8 \Y
Ix Input Load Current GND < Vi< Ve -10 +10 -10 +10 A
Toz Output Leakage GND < Vg < Ve ~-10 +10 -10 +10 A
Current Output Disabled
Ios Output-Short Ve = Max,, Vout = GND —-350 -350 mA
Circuit Currentl4]
Icc Ve Operating Ve = Max., Com’l 60 50 mA
Supply Current Ioyut = 0mA Mil 0 50
Isg Automatic CE 5 Max. Vee, Com’l 20 mA
Power-Down Currentl®! | CE > Viyg Mil 2 20
Notes:
1. Tais the “instant on” case temperature. 4. Duration of the short circuit should not exceed 30 seconds.
2. See thelast page of this specification for Group Asubgroup testingin- 5. A pull-up resistor to Ve oni the CE input is required to keep the de-

formation.
3. VL min. = =3.0V for pulse durations less than 30 ns.

vice deselected during Vo power-up, otherwise Igg will exceed values
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Capacitance!©]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Vee =350V 10 pF
Ccr Chip Enable Capacitance 6 pF
AC Test Loads and Waveforms
R13290Q R13200Q
“s1Q ML) us1Q MLy ALL INPUT PULSES
5V O AM— 5V O AMA— sov :
OUTPUT OT OUYPUT°—J_—- ’ 90% 90%
10% 10%
GND
30 pF R2 5pF s R2
202Q < 202Q <5ns =P - <5ns
INCLUDING I (255Q MIL) INCLUDING I L(2559 ML)
JIG AND == e JIG AND == =
SCOPE — = SCOPE — = C167A-4
(a) (b) C167A-3
Equivalent to: THEVENIN EQUIVALENT
125Q 167Q
OUTPUT O M0 1.9V OUTPUT O AM———eee0 1,73V
Commercial Military
Switching Characteristics Over the Operating Range(2. 7]
7C167A~15 | 7C167A—-20 | 7C167A-25 | 7C167A-35 | 7TC167A—-45
Parameter Description Min. I Max. | Min. I Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trRC Read Cycle Time Com’l| 15 20 25 30 ns
Mil 20 25 35 40 ns
taA Address to Data Valid | Com’l 15 20 25 30 ns
Mil 20 25 35 40 ns
toHA DataHold from Address Change | S 5 5 5 5 ns
tACE CE LOW to Data Valid 15 20 25 35 45 | ns
tLZCE CE LOW to Low Z[8] 5 5 5 5 5 ns
tHZCE CE HIGH to High ZI[8:9] 8 8 10 15 15 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tpp CE HIGH to Power-Down 15 20 20 20 25 ns
WRITE CYCLE[!0]
twc Write Cycle Time 15 20 20 25 40 ns
tSCE CE LOW to Write End 12 15 20 25 30 ns
tAw Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tSA Address Set-Up to Write Start 0 1} 0 0 0 ns
tPWE WE Pulse Width 12 15 15 20 20 ns
tsp Data Set-Up to Write End 10 10 10 15 15 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High Z[8. 9 7 7 7 10 15 | ns
tLZWE WE HIGH to Low ZI8] 5 5 5 5 5 ns
Notes:

6. Tested initially and after any design or process changes that may affect
these parameters.

7. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loading of the specified I /Ioy and 30-pF load capacitance.

8. Atany given temperature and voltage condition, tyz is less than ty 7
for any given device.

2—

10.

177

tazce and tyzwe are tested with Cp, = 5 pF as in part (b) of AC Test
Loads. Transition is measured £500 mV from steady state voltage.
The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signal must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the signal
that terminates the write.
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Switching Waveforms
Read Cycle No. 1[11:12] e |
ADDRESS b4
™ »|
toHa
DATA OUT PREVIOUS DATA VALID XX DATA VALID
C167A-5
Read Cycle No. 211, 13]
tre
CE 5\ Jl
tace
tizce le— thzcE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT NN DATA VALID
. le— 1]
Voo e 1Py ° j IcC
SUPPLY j
CURRENT 50% 50% N S8
C167A-6
Write Cycle No. 1 (WE Controlled)1%]
\ twe -
ADDRESS * k
tsce
e O I
taw tha
tsa twe
N L 4
WE RNK /)
I tsp )
DATA IN DATA-IN VALID
l€— thzwE — le— tzwe ——|
\ HIGH IMPEDANCE )
DATAI/O DATA UNDEFINED / \
C167A-7
Notes:
11. WE is high for read cycle. 14. IfCE goes HIGH simultaneously with WE HIGH, the output remains
12. Device is continuously selected, CE = V.. in a high-impedance state.

13. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[10, 14]

twe >
ADDRESS >Q >—k
tsa tsce
CE \R 7!
taw tHA
tewe
NN R A
I tsp tHD
DATA IN DATA-IN VALID
thzwe
\ HIGH IMPEDANCE
DATAI/O DATA UNDEFINED 7

Typical DC and AC Characteristics

NORMALIZED lgc, | sg

NORMALIZED ty,

NORMALIZED SUPPLY CURRENT

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 12
1.2 B0 lcc
| -
1.0 o 8
5 08
0.8 // o
306
0.6 Z
o
04 g 04 Voo = 5.0V
0z Vin = 5.0V
0.2 s . o
0.0 0.0
40 45 50 55 6.0 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
13 5 1.4
1.2 ]
§ 1.2 7
1.1 \\ —— z /
A=25° £ 1
N (e} 0 _
1.0 ~_ b4 Voo = 5.0V
\\
0.9 08>
08 0.6
40 45 50 55 60 —55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

60

50

40

30

20

C167A-8

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

N

AN

Vo = 5.0V

\TA = 25°C

N

0 1.0 2.0

3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
150
125
100 /’
75
/ Vo = 5.0V
50 / Ta=25°C
25
0
00 10 20 30 40 50
OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 30,0 11 .
Vee = 5.0V
25 _ L~ Th=25°C
£ 2 3 Viy = 0.5V
@ 20 5200 g 10
N = N
215 S 2
N po )
£ & /| £ pd
S 10 100 S 09
. g / Voo = 4.5V z /
/ ‘ Ty = 25°C
05 » /
0.0 R 0.0 | | 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 20

SUPPLY VOLTAGE (V) GAPACITANCE (pF) CYCLE FREQUENCY (MHz)

Ordering Information

Speed | Icc Package Operating
(ns) | (mA) Ordering Code Name Package Type Range
15 80 | CY7C167A—-15PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A-15VC \'A) 20-Lead Molded SOJ
20 80 | CY7C167A-20PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A-20VC \'A) 20-Lead Molded SOJ
CY7C167A-20DMB D6 20-Lead (300-Mil) CerDIP Military
25 60 | CY7C167A-25PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A-25VC V5 20-Lead Molded SOJ
CY7C167A~25DMB D6 20-Lead (300-Mil) CerDIP Military
35 60 | CY7C167A-35PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A-35VC V5 20-Lead Molded SOJ
CY7C167A~-35DMB D6 20-Lead (300-Mil) CerDIP Military
45 50 | CY7C167A-45DMB D6 20-Lead (300-Mil) CerDIP Military
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MILITARY SPECIFICATIONS

CY7C167A

Group A Subgroup Testing
DC Characteristics
Parameter Subgroups

Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
V1L Max. 1,23
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isg 123

Document #: 38—00093—-C

Switching Characteristics

Parameter | Subgroups
READ CYCLE
trRC 7,8,9,10,11
7.V 7,8,9,10,11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
WRITE CYCLE
twc 7,8,9,10,11
tsce 7,8,9,10,11
tAw 7,8,9,10,11
tHA 7.8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
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Features

® Automatic power-down when dese-
lected (7C168A)

CMOS for optimum speed/power
High speed

—1taa = 15ns

—tacg = 10 ns (7C169A)

Low active power

— 385 mW

Low standby power (7C168)
—83 mW

CYPRESS
SEMICONDUCTOR

TTL-compatible inputs and outputs

CY7C168A
CY7C169A

o Capable of withstanding greater than
2001V electrostatic discharge

Functional Description

The CY7C168A and CY7C169A are high-
performance CMOS static RAMs orga-
nized as 4096 by 4 bits. Easy memory ex-
pansion is provided by an active LOW chip
enable (CE) and three-state drivers. The
CY7C168A has an automatic power-down
feature, reducing the power consumption
by 77% when deselected.

Writing to the device is accomplishcd when
the chipselect (CE) and write enable (WE)
inputs are both LOW. Data on the four

4K x4 R/W RAM

is written into the memory location speci-
fied on the address pins (Ag through Aj7).

Readingthe device is accomplished by tak-
ing the chip enable (CE) LOW, while
(WE) remains HIGH. Under these condi-
tions, the contents of the location specified
on the address pins will appear on the four
data input/output pins (I/Op through J/O3).
The input/output pins remain in a high-im-
pedance state when chip enable is HIGH
or write enable (WE) is LOW.

A die coat is used to insure alpha immunity.

® Vigof2.2V data input/output pins (I/Og through I/O3)
Logic Block Diagram Pin Configurations
DIP/SOJ
Top View
] —\
— W As O+ 20 [] Vee
__ 1 As []2 190 As
JE ) As 3 18] A
| |'—| ] g Az 4 170 A
INPUT BUFFER As 5 7ctesa 16 [] Ay
j_ A e 7C169A g M 10,
{; Ao [ 7 14 [ vo,
20 I 110 A1 s 13 [] o,
1 i o — CE o 12 [ yo,
A2 8 128x 128 S 1/04 GND [ 10 110 we
Ag D ARRAY u L b ClesA-2
Azl 3 z > /0,
As Q @ .._h/
As /03
7S &
— POWER (:t
COLUMN DOWN
DECODER (7C1684), _CE we
A7 Ag AgA1gAqq
C168A-1
Selection Guide
7C168A—-15 | 7C168A-20 | 7C168A-25 | 7C168A-35
7C169A—-15 | 7C169A-20 | 7C169A-25 | 7C169A-35 7C168A—-45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 115 90 70 70
Current (mA Military 90 80 70 70
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CY7C168A

e
s
= CY7C169A
=
=2 SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Output Current into Outputs (Low) ............... 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature ................. —65°Cto +150°C (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current .............cooiiiiiinn. >200 mA
Power Applied ............... SRREEE - 55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin20toPin10) .........coviiiitn - 0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ........................ - 05Vto +7.0V Commercial 0°Cto +70°C S5V £ 10%
DCInput Voltage ...................... - 3.0Vto + 7.0V Military[1} —55°Cto +125°C 5V + 10%
Electrical Characteristics Over the Operating Range[2]
7C168A—-15 7C168A—-20
7C169A-15 7C169A-20
Parameter Description Test Conditions Min. | Max. | Min. | Max. Unit
Vou Output HIGH Voltage Vce = Min,, [og = =40 mA 24 2.4 v
VoL Output LOW Voltage Ve = Min, Iop, = 8.0 mA 04 0.4 \'%
Vig Input HIGH Voltage 22 Vce 22 Ve v
Vi Input LOW Voltagel3] -0.5 0.8 -0.5 0.8 \Y
Iix Input Load Current GND < Vi< Ve -10 +10 —-10 +10 nA
Ioz Output Leakage GND < Vg < V¢, -10 +10 -10 +10 pA
Current Output Disabled
Tos Output Short Vee = Max., Voyr = GND -350 -350 mA
Circuit Current4]
Icc Vcc Operating Ve = Max, Com’l 115 90 mA
Supply Current Iour = 0mA Mil 90
Isp1 Automatic CS Max. Ve, Com’l 40 40 mA
Power-Down Current CE> Vg v m
Isp2 Automatic CE Max. Vg, Com’l 20 20 mA
Power-Down Current CE>VCC-03V -
Mil 20
Notes:
1. Ty is the "instant on” case temperature. 3. VL min. = —3.0V for pulse durations less than 30 ns.

2. See the last page of this specification for Group A subgroup testing in-

formation.
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short circuit should not exceed 30 seconds.

4. Notmore than 1 output should be shorted at one time, Duration of the
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CY7C168A

; CY7C169A
SEMICONDUCTOR
Electrical Characteristics Over the Operating Rangel?! (continued)
7C168A—-25 | 7C168A—-35
7C169A—-25 | 7C169A—-35 | 7C168A—45
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
VoH Output HIGH Voltage | Ve = Min, Ioyg = —4.0 mA 24 2.4 24 \%
VoL Output LOW Voltage | Ve = Min, Iop, = 8.0 mA . 0.4 0.4 0.4 \%
Viu Input HIGH Voltage 22 Vee 22 Vce 22 Vee \'%
Vi Input LOW Voltagel] -05] 08 | -05] 08 | -05][ 08 \
Ix Input Load Current GND < Vi< V¢ -10 | +10 | ~10 10 -10 10 uA
Ioz Output Leakage ° GND < Vg < V¢ -10 | +10 | -50 50 -50 50 nA
Current Output Disabled
Ios Output Short Vce = Max,, Voyt = GND -350 -350 -350 | mA
Circuit Currentl4]
Icc V¢ Operating Vee = Max., Com’l 70 70 mA
Supply Current Iour = 0mA M 30 70 70
Isp1 Automatic CS Max. Ve, Com’] 20 20 mA
Power-Down Current | CE > Viy Mil 20 20 20
Isp2 Automatic CE Max. Ve Com’l 20 20 mA
Power-Down Current | CE > VCC -03V Mil 20 20 20
Capacitancel]
Parameter Description _Test Conditions Max. Unit
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Ve =5.0V 10 pF

AC Test Loads and Waveforms.

R1481Q R1481Q
O NAN—

[ e — AL s
v v ALL INPUT PULSES

OUTPUT q OUTPUTO— $ 3.0V ) L
| J_ 50% 90%
10%
30 pF R2 F 3 R2 GND 10%
P 255Q s 3 255Q l<—
INCLUDING INCLUDING L <5ns = - <5ns

JIG AND = — JIG AND == =
SCOPE ~ = SCOPE ~ =
(a) (b) C168A-3 C168A—4

Equivalent to: THEVENIN EQUIVALENT

167Q
OUTPUT O—————AMWeoeo0 1.73V

Notes:
5. Tested initially and after any design or process changes that may affect 6. Test conditions assume signal transition times of 5 ns or less, timing
these parameters. reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output

loading of the specified Ior/Ion and 30-pF load capacitance.
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CY7C168A

St CY7C169A
=== F SEMICONDUCTOR
Switching Characteristics Over the Operating Rangel3 6}
7C168A—-15 7C168A—20 7C168A-25
7C169A—15 7C169A-20 7C169A -25
Parameter Description Min. Max. Min. Max. Min. Max. Unit
READ CYCLE
trRC Read Cycle Time 15 20 25 ns
taa Address to Data Valid 15 20 25 ns
tOHA Output Hold from Address Change 5 5 5 ns
tACE Power Supply Current 7C168A 15 20 25 ns
7C169A 10 12 15 ns
tLzcE CE LOW to Low Z[-8] 5 5 5 ns
tHZCE CE HIGH to High ZI7.9 8 8 10 ns
tpy CE LOW to Power Up (7C168) 0 0 0 ns
tpD CE HIGH to Power-Down (7C168) 15 20 20 ns
trRCs Read Command Set-Up 0 0 ns
tRCH Read Command Hold 0 ns
WRITE CYCLEU]
twe Write Cycle Time 15 20 20 ns
tSCE CE LOW to Write End 12 15 20 ns
taw Address Set-Up to Write End 12 15 20 ns
tHA Address Hold from Write End 0 ns
tsA Address Set-Up to Write Start 0 ns
tPWE WE Pulse Width 12 15 15 ns
tSD Data Set-Up to Write End 10 10 10 ns
tHD Data Hold from Write End 0 ns
tLZWE WE HIGH to Low ZI7] 7 ns
tHZWE WE LOW to High z[7-9] 5 5 5 ns
Notes: [
7. Atany given temperature and voltage condition, Tz is less thantyz ~ 10. The internal write time of the memory is defined by the overlap of CE

o

for all devices. Transition is measured =500 mV from steady state
voltage with specified loading in part (b) of AC Test Loads and Wave-
forms.

3-ns minimum for the CY7C169A.

tHzce and tyzwg are tested with C, = 5 pF as in part. (a) of Test
Loads and Waveforms. Transition is measured +500 mV from steady
state voltage.

2—-185

LOW and WE LOW. Both signal must be LOW to initiate a write and
either signal can terminate a write by going high. The data input setup
and hold timing should be referenced to the rising edge of the signal
that terminates the write.

. WE is HIGH for read cycle.

. Device is continuously selected, CE = Vp.

. Address valid prior to or coincident with CE transition low.

. IfCE goes HIGH simultaneously with WE HIGH, the output remains

in a high-impedance state.
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Switching Characteristics Over the Operating Rangel> 6] (continued)

L e 7C168A—45

Parameter Description Min. ] Max. Min. Max. Unit
READ CYCLE
trRC Read Cycle Time 35 45 ns
taA Address to Data Valid 35 45 ns
toHA Output Hold from Address Change 5 5 ns
tACE Power Supply Current 7C168A 35 45 ns

7C169A 25 ns

ty 7CE CE LOW to Low Z[7: 8] 5 5 ns
tHZCE CE HIGH to High ZI7.% 15 15 ns
tpu CE LOW to Power Up (7C168) 0 0 ns
tpD CE HIGH to Power-Down (7C168) 20 25 ns
trCs Read Command Set-Up 0 0 ns
tRCH Read Command Hold 0 0 ns
WRITE CYCLE!!0]
twe Write Cycle Time 25 40 ns
tscE CE LOW to Write End 25 30 ns
taw Address Set-Up to Write End 25 30 ns
tHA Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 20 20 ns
tsp Data Set-Up to Write End 15 15 ns
tHD Data Hold from Write End 0 0 ns
tLZWE WE HIGH to Low ZI7] 5 5 DS
tHZWE WE LOW to High Z[7-9] 10 15 ns
Switching Waveforms

Read Cycle No. 1111 12] |

tre
ADDRESS X *

toHa |
< ><>< DATA VALID

DATA OUT PREVIOUS DATA VALID

N/

C168A-5

2-186



o

CY7C168A

S o CY7C169A
= CY
=F SEMICONDUCTOR
Switching Waveforms (continued)
Read Cyclelll, 13] .
i tre
N V4
N V4
tace
Yzce le tyzcE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID
le— tPU je—— tpp —>
Ve . icC
SUPPLY 50% sO%H—
CURRENT 3 ; 1SB
V4
e/ le— tRCH
tRcs C168A—6
Write Cycle No. 1 (WE Controlled)[10]
twe
ADDRESS X X
tsce
— N vy
NN YA Y
taw tHA
tsa tpwe
we RINK A
e tsp = tp
DATA IN DATA-IN VALID
[e— tHzwe —’l [ tizwe —-|
\\ HIGH IMPEDANCE
DATA I/O DATA UNDEFINED V4 \
C168A-7
Write Cycle No. 2 (CS Controlled) [10- 14]
twe
ADDRESS &
tsa tsce
CE \R 7/
taw tHaA
tPwe
DL <+,
NN N A a
= tsp tHD
DATA IN * DATA-IN VALID
[e—— tizwe —"
A\l HIGH IMPEDANCE
DATA I/O DATA UNDEFINED

/
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Typical DC and AC Characteristics

sB

NORMALIZED g, |

NORMALIZED tpn

NORMALIZED tpg

CY7C168A

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
1.4

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

12
1.2 B9 lcc
lec 3
1.0 o
] / a 08
08 = ViN = 5.0V N 6
06 Ta = 25°C 2”
i
0.4 e 04 Vee = 5.0V
ViN = 5.0V
0.2 02 Isg
Iss
0.0 0.0
40 45 50 55 6.0 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
14 1.6
1.3 3 14
12 e
N 1.2 P
1.1 <
\\ Ta=25°C £ 10
1.0 ) Vee = 5.0V
—
0.8
0.9 -
8 0.6
40 45 50 55 60 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
3.0 30.0
25 25.0 7
@ /
2.0 % 20.0 //
15 < 150 7
5
w /
1.0 / a 100 / Vcc=4;5cV —
0.5 / 5.0 / Ta=25 ]
0.0 ;—-/ 0.0
00 1.0 20 30 40 50 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

- =

-

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

CY7C169A
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
20
00
80
Voo = 5.0V
60 Ta=25°C
N
40 \
20 B,
0
00 1.0 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
40
20  —
A
00 /
80 7
60 / Voo = 5.0V
Ta = 25°
0 / A =25°C
20
0
00 1.0 20 30 40
OUTPUT VOLTAGE (V)

0.9

0.8
10

NORMALIZED I¢c vs. CYCLE TIME

e

e

7

20

30 4

CYCLE FREQUENCY (MHz)
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Ordering Information
S(I:n?)d (Ixfﬁ) Ordering Code Fokage Package Type 0‘15.'3;2"3
15 | 115 | CY7CI68A—15PC 5 | 20-Lead (300-Mil) Molded DIP Commercial
CYTC168A—15VC V5 | 20-Lead Molded SOJ
20 | 90 | CY7C168A—20PC P5 | 20-Lead (300-Mil) Molded DIP Commercial
CYTC168A—20VC V5 | 20-Lead Molded SOJ
CY7C168A—20DMB| D6 | 20-Lead (300-Mil) CerDIP Military
25 | 70 | CYIC168A-25PC P5 | 20-Lead (300-Mil) Molded DIP Commercial
CYTC168A—25VC V5 | 20-Lead Molded SOJ
80 | CYIC168A—25DMB | D6 | 20-Lead (300-Mil) CerDIP Military
35 | 70 | CYICI68A—35PC P5 | 20-Lead (300-Mil) Molded DIP Commercial
CYTCI68A—35VC V5 | 20-Lead Molded SOJ
CYTC168A—35DMB | D6 | 20-Lead (300-Mil) CerDIP Military
45 | 70 | CYICI68A—45DMB | D6 | 20-Lead (300-Mil) CerDIP Military
S(l:fs(;d (ﬁfﬁ) Ordering Code g Package Type 0'1?322“
15 | 115 | CYICI69A—15PC P5 | 20-Lead (300-Mil) Molded DIP Commercial
CYTCI69A—15VC V5 | 20-Lead Molded SOJ
20 | 90 | CY7C169A—20PC P5 | 20-Lead (300-Mil) Molded DIP Commercial
CY7CI69A—20VC V5 | 20-Lead Molded SOJ
25 | 70 | CYICI69A—25PC P5 | 20-Lead (300-Mil) Molded DIP Commercial
CYTCI69A—25VC V5 | 20-Lead Molded SOJ
35 | 70 | CYIC169A—35PC P5 | 20-Lead (300-Mil) Molded DIP Commercial
CYTC169A—35VC V5 | 20Lead Molded SOJ

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,2,3
ViL Max. 1,2,3
Ix 1,2,3
lIoz 1,2,3
Icc 1,2,3
Tspy[*] 1,2,3
Tsp,[ 1] 1,2,3

Note:

15. 7C168 only.

Document #: 38—00095—E

Switching Characteristics

Parameter Subgroups

READ CYCLE

trC 7,8,9,10, 11
tAA 7,8,9,10, 11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
trcs 7,8,9,10, 11
trRCH 7,8,9,10, 11
WRITE CYCLE

twe 7,8,9,10, 11
tsce 7,8,9,10, 11
tAw 7,8,9,10, 11
tHA 7,8,9,10, 11
tsa 7,8,9,10, 11
tpWE 7,8,9,10, 11
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11

2-189

SRAMs H



Features

CMOS for optimum speed/power
High speed

—taa = 15 ns

—tacs = 10 ns

Low active power

— 495 mW (commercial)

— 660 mW (military)

e TTL-compatible inputs and outputs

e Capable of withstanding greater than
2001V electrostatic discharge

e Output enable
® Viyof2.2V

CY7C170A

Functional Description

The CY7C170A is a high-performance
CMOS static RAM organized as 4096
words by 4 bits. Easy memory expansion is
provided by an active LOW chip select
(CS), an active LOW output enable (OE)
and three-state drivers.

Writing to the device is accomplished when
the chip select (CS) and write enable (WE)
inputs are both LOW. Data on the four in-
put/output pins (I/Og through I/03) is writ-
ten into the memory location specified on
the address pins (Ag through Aqq).

4K x 4 Static R/W RAM

Reading the device isaccomplished by taking
chip select (CS) and output enable (OE)
LOW, while write enable (WE) remains
HIGH. Under these conditions, the contents
of the memory location specified on the ad-
dress pins will appear on the four data I/O
pins.

The I/0O pins stay in high-impedance state
when chip select (CS) or output enable (OE)
is HIGH, or write enable (WE) is LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram

Pin Configurations

1 DIP
— N Top View
< ;
2
< s
1 4
jk 5
I 6
INPUT BUFFER ;
Ao 9
1
At > 1100 1
Ao 2 el |—L 0
1104
Azl B 128 x 128 2 5/ SOJ
Ay -] g :D ARRAY % ] N 10s Top View
Al 3T
N 1105 Voo
As _ g 23
2
A
COLUMN
;
NC
NC
o - = cs 110
< LLEF _Ct]> o;
1102
_CE_ WE
—— 1/0:
oE W
C170A-1 C170A-3
Selection Guide
7C170A-15 7C170A-20 7C170A-25 7C170A-35
Maximum Access Time (ns) 15 20 25 35
Maximum Operating Commercial 115 90 90 90
Current (mA}; Military 120
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. — 65°Cto +150°C Latch-up Current ...........cooviiiiieiaian. >200 mA
Ambient Temperature with Operating Range
B _ o ©
Power Applied ...................... 55°Cto +125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vce
(Pin22toPin2l) ..................o.ee. - 05Vto +7.0V C ~ = = Sz 10%
DC Voltage Applied to Outputs ommercia 0"Cto +70°C -
inHighZState ........................ - 0.5Vto +7.0V Militaryl!] —55°Cto +125°C 5V = 10%
DClInput Voltage ...................... —3.0Vto +7.0V
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Rangel2]
7C170A—-15 | 7C170A-20, 25, 35, 45
Parameter Description Test Conditions Min. | Max. Min. Max, Unit
Von Output HIGH Voltage Vce = Min, [og = — 4.0 mA 24 2.4 \%
VoL Output LOW Voltage Vce = Min, Ig, = 8.0 mA 0.4 0.4 \'%
Viu Input HIGH Voltage 22 | Vec 22 Vce \'
ViL Input LOW Voltage -3.0] 08 -3.0 0.8 \'%
Irx Input Load Current GND < Vi < V¢ -10 | +10 -10 +10 A
Ioz Output Leakage GND < Vg < V¢, -10 | +10 -10 +10 uA
Current Output Disabled
Ios Output Short Ve = Max,, Vour = GND —350 —350 mA
Circuit Currentl3]
Icc Vcc Operating Supply Vce = Max. Com’l 115 90 mA
Current IouT = 0mA Mil 120 mA
Capacitancel!
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cour Output Capacitance Voo =50V 10 pF
Notes:

1. Ta is the “instant on” case temperature.
2. See the last page of this specification for Group A subgroup testing
information.

AC Test Loads and Waveforms

R1481Q R1481Q
5V O A Y
OUTPUT ouTPUT
30 pF R2 5 R2
P 2550 PF 2550
INCLUDING L INCLUDING
JIG AND == = JIG AND == —
SCOPE ~ = SCOPE — =
() (b)
Equivalent to: THEVENIN EQUIVALENT
167Q

OUTPUT O AMA 0 1.73V

C170A-4

3. Not more than 1 output should be shorted at one time. Duration of
the short circuit should not exceed 30 seconds.
Tested initially and after any design or process changes that may affect
these parameters.

ALL INPUT PULSES
y 90% \

3.0v

C170A-5
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CY7C170A
Switching Characteristics Over the Operating Rangel®: 5]
7C170A-15 | 7C170A-20 7C170A-25 | 7C170A-35
Parameter Description Min. { Max. | Min. | Max. | Min. | Max. | Min. I Max. | Unit
READ CYCLE
trC Read Cycle Time 15 20 25 35 ns
taa Address to Data Valid 15 20 25 35 ns
tOHA Data Hold from Address Change 5 5 5 5 ns
tacs CS LOW to Data Valid 10 15 15 25 ns
tDOE OE LOW to Data Valid 10 10 12 15 ns
t1.7OE OELOW toLowZ 3 3 3 3 ns
tHZOE OE HIGH to High Z[6] 8 8 10 12 ns
tLzes CS LOW to Low Z[7] . 5 5 5 5 ns
tazes CS HIGH to High Z[6:7] 8 8 10 15 ns
WRITE CYCLEIS!
twc Write Cycle Time 15 20 20 25 ns
tscs CS LOW to Write End 12 15 20 25 ns
taw Address Set-Up to Write End 12 15 20 25 ns
tHA Address Hold from Write End 0 ns
tsa Address Set-Up to Write Start 0 ns
tPWE WE Pulse Width 12 15 15 20 ns
tsp Data Set-Up to Write End 10 10 10 15 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE WE HIGH to High Z 7 7 7 10 ns
L ZWE WE HIGH to Low Z 5 5 5 5 ns
Notes: _
5. Test conditions assume signal transition times of 5 ns or less, timing 9. WE is HIGH for read cycle.
refer.ence levels of 1.5V, input pulse levels of 0 to 3.0y and output 10, Device is continuously selected, CS = Vi and OE = Vp.
loading of the specified Io;/Io;‘;’ and 30-pF lanl capacitance. 11. Data I/O wilt be high-impedance if OF = V.
6. E‘IZ%E %l{‘d tiZWE are tested C‘;“E‘SSOL = V?lfJF asin pgrt (b) of “}C Test 12, Address valid prior to or coincident with CS transition LOW
0ads. fansmon 1s measured £00 my irom steady Stat? voltage. 13. If CS goes HIGH simultaneously with WE HIGH, the output remains
7. At any given temperature and voltage condition, tyzcs is less than in a high-impedance state.
tpzcs for any given device. These parameters are sampled and not :
100% tested.
8. The internal write time of the memory is defined by the overlap of CS
LOW and WE LOW, Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the sig-
nal that terminates the write.
Switching Waveforms
Read Cycle No. 1[% 10]
L the |
ADDRESS
taa |
l"_ toHA —»]
DATAOUT  PREVIOUS DATA VALID <><><><><>< DATA VALID
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Switching Waveforms (continued)

Read Cycle No. 25 11]

tac
TS 5\ /| ¢
— tacs
OE
/ E— 1
- HZOE
tzog —
DATA OUT HIGH IMPEDANCE £ < < < DATA VALID
tizes
C170A-7
Write Cycle No. 1(8. 12}
f twe >
ADDRESS g% ;{
tscs
= 4
o5 K L 7
taw 1
tsa tpwe HA
wE R i
|- tsp tHo
DATA IN )l% DATA-IN VALID
le—— tzwe le— tzwe
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED / \
C170A-8
Write Cycle No. 28, 12,13]
[ twe |
ADDRESS g% g{
tsa 0 tscs
taw tHa
o \| tewe Y
WE \ N Zl / / / /
[ tsp tHp
DATA IN * DATA-IN VALID
le— tHzwE
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED

/
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Ordering Information

Sg]ese)d Ordering Code P;«;k;ge Package Type Oll){e;::;ng
15 CY7C170A-15PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-15VC Vi3 24-Lead Molded SOJ
20 CY7C170A-20PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-20VC V13 24-Lead Molded SOJ
25 CY7C170A—-25PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-25VC V13 24-Lead Molded SOJ
CY7C170A-25DMB D10 22-Lead (300-Mil) CerDIP Military
35 CY7C170A-35PC Po 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-35VC V13 24-Lead Molded SOJ
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Paramefer l Subgroups
Von 1,2,3 READ CYCLE
VoL 1,2,3 tre 7,8,9,10, 11
Via 1,2,3 taa 7,8,9,10, 11
V1L Max. 1,2,3 toHA 7,8,9,10, 11
Iix 1,2,3 tacs 7,8,9,10,11
Toz 1,2,3 tDOE 7,8,9,10, 11
Icc 1,2,3 WRITE CYCLE
twe 7,8,9,10, 11
Document #: 38—00096-C tscs 7,8,9,10,11
tAwW 7,8,9,10,11
tHA 7,8,9,10, 11
tsa 7,8,9,10, 11
tPWE 7,8,9,10,11 )
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11
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Features

Automatic power-down when
deselected

o CMOS for optimum speed/power
o High speed
— taa =15ns
o Transparent write (7C171A)
Low active power
— 375 mW
Low standby power
— 93 mW
e TTL-compatible inputs and outputs

Capable of withstanding greater than
2001V electrostatic discharge

CY7C171A
CY7C172A

Functional Description

The CY7C171A and CY7C172A are high-
performance CMOS static RAMs orga-
nized as 4096 by 4 bits with separate I/O.
Easy memory expansion is provided by an
active LOW chip enable (CE) and three-
state drivers. They have an automatic pow-
er-down feature, reducing the power con-
sumption by 77% when deselected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW. Data on the
four input/output pins (Iy through I3) is
written into the memory location specified
on the address pins (Ag through Aqz).

4K x 4 Static R/'W RAM

Separate I/O

Reading the device is accomplished by taking
chip enable (CE) LOW, while write enable
(WE) remains HIGH. Under these condi-
tions the contents of the memory location
specified on the address pins will appear on
the four data output pins.

The output pins remain in ahigh-impedance
state when write enable (WE) is LOW
(7C172A only), or chip enable is HIGH.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
< I DIP/SOJ
'—7\]/1 0 Top View
!
—N ! A O 1 Vec
-1 | As 02 ] As
— N 2 As s [ A2
< 1 Az ga 21 A
| —N 8 Ag s 20% :‘0
A Os 7CIT1A o
INPUT BUFFER At 3 7017%:23 h
A s 178 o
:0 ~ Is Qo 16| ©1
1= 0o 2 154 Oz
Az E 4 — 1 cE 0 o,
A 8 s > o} GND [ We
3™ B N R KAt o I C171A2
As -l 2 [/ 2 >
As > & gl =
N
As i~ O3
POWER
OEGODER | {DOWN
* f f ? A' 7C171A
o - - = CE
f 2 L2 —CB_I_ 761724
-
' 701728 |
L 1
:—04— ' C171A3
LY IemAy C171A-
Selection Guide
7C171A-15 | 7C171A-20 | 7C171A-25 | 7C171A-35 | 7C171A—45
7C172A-15 | 7C172A-20 | 7C172A-25 | 7C172A-35 | 7C172A—-45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 115 80 70 70
Current (mA Military 90 80 70 70
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=" T CY7C172A
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. Foruser guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-Up Current ...........c.o.oiiiinnes >200 mA
Ambient Temperature with .
Power Appled . ......ovvneerneenn.. _ssoCto+125°c  Operating Range
. Ambient
Sug}:;y lVoltage u]:l (_jjroul();i Potential .......... - 0.5Vto +7.0V Range Temp erature Vec
D t Applied t ts .
in ng?] TSt utpu ............ ~0.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
DCInput VOItage ......cvvvrueeennnns —3.0Vto +7.0V Militaryt1] —55°Cto +125°C 5V +10%
Output Current into Qutputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Range(?]
7C171A-15 | 7C171A-20 | 7C171A-25
7C172A~15 | 7C172A-20 | 7C172A-25
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min, | Max. | Unit
VoH Output HIGH Voltage | Vee = Min., Iog = — 40 mA 2.4 2.4 2.4 v
VoL Output LOW Voltage | Ve = Min,, Iop, = 8.0 mA 0.4 0.4 0.4 \4
Vin Input HIGH Voltage 22 | Vec ] 22 | Vee f 22 | Vee | V
VIL Input LOW Voltage -30] 08 |-3.0] 08 j-30] 08 \4
Ix Input Load Current GND < Vi< Ve -10 { +10 | —-10 | +10 | =10 | +10 | pA
Ioz Output Leakage GND < Vo < Ve, -10 | +10 | -10 | +10 | —10 | +10 | pA
Current Output Disabled
Ios Qutput Short Vec = Max., —-350 —-350 —-350 | mA
Circuit Current/3] Vour = GND
Icc Vcc Operating Vee = Max. Com’l 115 80 70 | mA
Supply Current Iour=0mA Mil 90 30 | mA
Isp1 Automatic CE Max. Vg, CE > Vig Com’l 40 40 20 | mA
Power-Down Current | Min. Duty Cycle =100% [ pa 20 20
Tsoz Automatic CE Max. Ve, Com'l 20 20 20 | mA
Power-Down Current | CE > Vig — 0.3V,
ViN2Vee - 03Vor | Mil 20 20
ViN< 03V
Notes:

1. Tais the “instant on” case temperature.
2. See the last page of this specification for Group A subgroup testing in-
formation.

3. Notmore than 1 outputshould be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Rangel?] (continued)
7C171A-35 7C171A-45
7C172A-35 7C172A—-45
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage | Ve = Min,, Iog = — 4.0 mA 2.4 24 v
VoL Output LOW Voltage Vce = Min, Igr, = 8.0 mA 04 04 A\
Via Input HIGH Voltage 22 Vee 22 Vce \%
ViL Input LOW Voltage -3.0 0.8 -3.0 0.8 v
Ix Input Load Current GND < V1< Ve -10 +10 -10 +10 nA
Ioz Output Leakage GND < Vg < V¢, -10 +10 -10 +10 A
Current Output Disabled
Ios Output Short Ve = Max, -350 -350 mA
Circuit Current?] Vourt = GND
Icc Ve Operating Vee = Max, Com’l 70 mA
Supply Current Iout = 0 mA Mil 70 70 mA
Isp1 Automatic CE Max. Ve, CE > Vi Com’l 20 mA
Power-Down Current Min. Duty Cycle = 100% | Mil 20 20
Iss2 Automatic CE Max. Ve, Com’l 20 mA
Power-Down Current CE > Vg — 0.3V,
Vin > VCC —03Vor Mil 2 2
VN < 03V ! 0 0
Capacitancel*]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cout Output Capacitance Vee =350V 10 pF
Note:
4. Testedinitially and after any design or process changes that may affect
these parameters
AC Test Loads and Waveforms
R1481Q R1481Q
¥ ¥ ALL INPUT PULSES
OUTPUToT' OUTPUT°——-—-1——' 3.0v . o0%
90%
30 pF 255 " 5pF 2?50 GND 10% 10%
INCLUDING | INCLUDING B PPy <5ns
JIGAND == — JIGAND — =
SCOPE — = SCOPE — =
(a) (b) Ci71A4 C171AS
Equivalent to: THEVENIN EQUIVALENT

167Q

OUTPUT O———— "0 1.73V
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Switching Characteristics Over the Operating Range[25]

7C171A-15 | 7C171A-20 | 7C171A-25 | 7C171A-35 | 7C171A—-45
7C172A-15 | 7C172A-20 | 7C172A-25 | 7C172A-35 | 7C172A—45
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE '
trRC Read Cycle Time 15 20 25 35 45 ns
taA Address to Data Valid 15 20 25 35 45 ns
tOHA Output Hold from 5 5 5 5 5 ns
Address Change
tACE CE LOW to Data Valid 15 20 25 35 45 ns
tL7CE CE LOW to LOW ZI0] 5 5 5 5 5 ns
tHZCE CE HIGH to HIGH ZI6:7] 8 8 10 15 15 | ns
tpy CE LOW to Power Up 0 0 0 0 0 ns
tpp CE HIGH to Power Down 15 20 20 20 25 ns
trRCS Read Command Set-Up 0 0 0 0 0 ns
tRCH Read Command Hold 0 0 0 0 0 ns
WRITE CYCLEL]
twe Write Cycle Time 15 20 20 25 40 ns
tSCE CE LOW to Write End 12 15 20 25 30 ns
tAw Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 0 0 ns
tPWE 'WE Pulse Width 12 15 15 20 20 ns
tsp Data Set-Up to Write End 10 10 10 15 15 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
tLZWE WE HIGH to Low Z[6] (7C172A) [ 5 5 5 5 5 ns
tHZWE WELOW to High Z[6. 71(7C172A) 7 7 7 10 15 | ns
tAWE WELOW to Data Valid (7C171A) 15 20 25 30 35 ns
tADV Data Valid to Output Valid 15 20 25 30 35 ns
(7C171A)
Notes:

5.

Test conditions assume signal transition times of Sns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V and output loading
of the specified Ioy/Iox and 30-pF load capacitance.

either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referencd to the rising edge of the signal
that terminates the write.

Atany given temperature and voltage condition, tyzislessthant; zfor 9. WE is HIGH for read cycle.
any given device. 10. Device is continuously selected, CE = Vyp..
tazc and tyzwg are tested with Cy, = 5pF as in part (b) of ACTest 11, Address valid prior to or coincident with CE transition LOW.
Loads. Transition is measured £500 mV from steady state voltage. 17 [TE goes HIGH simultaneously with WE HIGH, the output remains
The internal write time of the memory is defined by the overlap of CE in a high-impedance state (7C172A).
LOW and WE LOW. Both signals must be LOW to initiate a write and
Switching Waveforms
Read Cycle No. 1(% 10]
tre
ADDRESS )" 4 X
taA |
lfe—— topp ———>
DATA OUT PREVIOUS DATA VALID K X X DATA VALID
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Switching Waveforms
Read Cycle No, 2% 111

SRAMs H

t
cE \\ ACE 7 /
t |
ty — e HIGH
HIGH IMPEDANCE I/ IMPEDANCE
DATA OUT AR\ DATA VALID
Vee e— tpy «— trD
SUPPLY
CURRENT 50% 50% ico
WE
1SB
<~ taes = tacH CI71A7
Write Cycle No. 1 (WE Controlled)(8]
fe twe >
ADDRESS )h &
— tsce
_ A 4
EENNNNNLY Y
taw t
tsa tpwe HA
N N 7
fe tsp tHD
DATA IN DATA-IN VALID
l— tHzwE —:I fe— t 7w
DATA OUT HIGH IMPEDANCE
(7C172A) DATA UNDEFINED , /| X
le~— taDV
Dgg %T) DATA UNDEFINED ;'Q DATA VALID
C171A-8
Write Cycle No. 2 (CE Controlled)[8: 12]
} twe |
ADDRESS 9( 9{
tsa } tsce
CE ¥ 7/
taw : tHa ——»
_ AN \| PWE Ve
LA Y A
) tsp - tHD
DATA IN DATA-IN VALID
le— tHzwe —»
DATA OUT HIGH IMPEDANCE
(7C172A) DATA UNDEFINED
tawe {
-
Dé,é %L,{\T) DATA UNDEFINED ;{ DATA VALID

C171A-8
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Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —_ vs. OUTPUT VOLTAGE
1.4 1.2 < 120
m Jie]
_g‘: 1.2 I 210 I % 100
810 e 8 L T
o o 08 S 80
N 08 / N W Vog = 5.0V
N 306 6 o AL 250
< < Ta = 25°C
< 06 g g ~L"
g S 0.4 Q 40 IS
S o4 e Vee = 5.0V » \
Vin = 5.0V 5 N
0.2 Isg 0.2 z 20 \
0.0 0.0 3 o
40 45 50 55 6.0 —55 25 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 T 140 -
£ 120 e
13 5 14 = -
32 s @ 100 A
o 12 e z / Vg = 5.0V
N N 12 ~ 3 80 Ta=25°C 4
T 1M g / x /
I N Ta = 25°C g 1o Z 6 7
o o d w /
Q10 ~<] > Vee = 5.0V 5 40
I — 08 g /
09 = 5 2
0
0.8 0.6 0
40 45 50 55 60 ~55 25 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.1 y e
— cc = 5.0
25 25.0 Ta=25°C
_E e / __8 VN = 0.5V
2 20 £ 200 p 2 10
N s /] N
2 15 = 150 ra e
. = 15
E 5 / uE: ' /
S 10 @ 100 — 2 o9
z 1 o 10 Vee = 4.5V z /
/ / Ta = 25°C
0.5 5.0
0.0 ] 0.0 0.8
00 1.0 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
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CY7C172A

Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C171A-15PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C171A-15VC V13 24-Lead Molded SOJ
20 CY7C171A-20PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C171A-20VC V13 24-Lead Molded SOJ
CY7C171A-DMB D14 24-Lead (300-Mil) CerDIP Military
25 CY7C171A-25PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C171A-25VC V13 24-Lead Molded SOJ
CY7C171A-25DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C171A-25LMB L64 28-Square Leadless Chip Carrier
35 CY7C171A-35PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C171A-35VC V13 24-Lead Molded SOJ
CY7C171A-35DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C171A-35LMB Lé4 28-Square Leadless Chip Carrier
45 CY7C171A-45DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C171A-45L.MB Lo4 28-Square Leadless Chip Carrier
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C172A-5PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A~15VC V13 24-Lead Molded SOJ
20 CY7C172A-20PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A-20VC Vi3 24-Lead Molded SOJ
CY7C172A—-20DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C172A-20LMB L64 28-Square Leadless Chip Carrier
25 CY7C172A—-25PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A-25VC V13 24-Lead Molded SOJ
CY7C172A-25DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C172A-25LMB Lo64 28-Square Leadless Chip Carrier
35 CY7C172A—-35PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A-35DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C172A-35LMB Lo64 28-Square Leadless Chip Carrier
45 CY7C172A-45DMB D14 24-Lead (300-Mil) CerDIP Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Via 1,2,3
Vi Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Ise1 1,2,3

Switching Characteristics

Parameter r Subgroups

READ CYCLE
trC 7,8,9,10, 11
tAA 7,8,9,10, 11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
trcs 7,8,9,10, 11
tRcH 7,8,9,10,11

WRITE CYCLE
twe 7,8,9,10, 11
tscE 7,8,9,10, 11
tAw 7,8,9,10, 11
tHA 7,8,9,10,11
tsA 7,8,9,10,11
tpwWE 7,8,9,10, 11
tsp 7,8,9,10, 11
tHp 7,8,9,10,11
tawg!!3] 7,8,9,10, 11
tapyl?3l 7,8,9,10, 11

Note:

13. 7C171A only.

Document #: 38—00104—C
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Features

Supports 50-MHz cache systems
32K by 9 common I/O

BiCMOS for optimum speed/power
14-ns access delay (clock to output)

Two-bit wraparound counter support-
ing the 486 burst sequence (7B173)

o Two-bit wraparound counter support-
ing the linear burst sequence (7B174)

o Separate address strobes from proces-
sor and from cache controller

Synchronous self-timed write

Direct interface with the processor
and external cache controller

CY7B173
CY7B174

e Two complementary synchronous chip
selects

o Asynchronous output enable
Functional Description

The CY7B173 and CY7B174 are 32K by 9
synchronous cache RAMs designed to in-
terface with high-speed microprocessors
withminimum glue logic. Maximum access
delay from clock rise is 14 ns. A 2-bit on-
chip counter captures the first addressin a
burst and increments the address automat-
ically for the rest of the burst access.

The CY7B173 is designed for Intel
i486-based systems; its counter follows the
burst sequence of the i486. The CY7B174

32K x 9 Synchronous
Cache R/W RAM

isarchitected for other processors with lin-
ear burst sequences. Burst accesses can be
initiated with the processor address strobe
(ADSP) or the cache controller address
strobe (ADSC) inputs. Address advance-
ment is controlled by the address advance-
ment (ADV) input.

A synchronous self-timed write mecha-
nism is provided to simplify the write inter-
face. Two complementary synchronous
chip select inputs are provided to support
two banks of memory (256 Kbytes) with no
external logic. These signals, in conjunc-
tion with the asynchronous output enable
(OE) signal, greatly simplify memory bank
selection.

Logic Block Diagram Pin Configurations
LCC/PLCC
Top View
Ao — Ayg L
ADDRESS
REGISTER
>
—>
32Kx9
RAM
Ao—Ar L1 CORE
CLK P> DV
ADV LOGIC
%‘—1 g B173-2
CW? TIMING [>—e Po~De
o CONTROL | |
ADSP a )
ADSC
OE
B173-1
Selector Guide
7B173-14 7B173—18 7B173-21
7B174—14 7B174-18 7B174-21
Maximum Access Time (ns) 14 18 21
Maximum Operating Current (mA) Commercial 210 210 210
Military 230 230
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Functional Description (continued)
Single Write Accesses Initiated by ADSP

This access is initiated when the following conditions are satisfied at
clock rise: (1) CSp = 1 and CS; = 0 and (2) ADSP is LOW. ADSP-
triggered write cycles are completed in two clock periods. The address
at Ag through A4 is loaded into the address advancement logic and
delivered to the RAM core. The write signal is ignored in this cycle
because the cache tag or other external logic use this clock period to
perform address comparisons or protection checks. If the write is al-
lowed to proceed, the write input to the CY7B173 and CY7B174 will
be pulled LOW before the next clock rise.

If WE is LOW at the next clock rise, information presented at Dy
through Dgwill be stored into the location specified by the address
advancement logic. Because the CY7B173 and CY7B174 are com-
mon I/Odevices, the output enable signal (OE) must be deasserted
before data from the CPU is delivered to Do through Dg. As asafe-
ty precaution, the data lines (Do through Dg) are three-stated in
the cycle where WE is sampled LOW, regardless of the state of the
OE input.

Single Write Accesses Initiated by ADSC

This write access is initiated when the following conditions are sa-
tisfied at rising edge of the clock: (1) CSp = 1 and CS; = 0, (2)
ADSC is LOW, and (3) WE is LOW. ADSC trigger accesses are
completed in a single clock cycle.

The address at Ag through A4 is loaded into the address advance-
ment logic and delivered to the RAM core. Information presented
at Dy through Dg will be stored into the location specified by the
address advancement logic. Since the CY7B173 and CY7B174 are
common I/O devices, the output enable signal (OE) must be deas-
serted before data from the cache controller is delivered to Dy
through Dg. As asafety precaution, the datalines (Do through
Dg)arethree-statedinthecyclewhere WEissampled LOWre-
gardless of the state of the OE input.

Single Read Accesses

A single read access is initiated when the following conditions are
satisfied at clock rise: (1) CS¢=1andCS; =0, (2) ADSPor ADSC
is LOW, and (3) WE is HIGH. The address at Ag through Ayy is

stored into the address advancement logic and delivered to the
RAM core. If the output enable (OE) signal is asserted (LOW),
data will be available at Dy through Dg a maximum of 14 ns after
clock rise.

Burst Sequences

The CY7B173 provides a 2-bit wraparound counter implementing
the Intel 80486 sequence (see Table 1). Note that the burst se-
quence depends on the location of the first burst address.

Table 1. Counter Implementation for the Intel 80486 Sequence

First Second Third Fourth
Address Address Address Address
Ax+1] Ax JAx+1f Ax JAx+1)] Ac JAx+1]| A
0 0 0 1 1 0 1 1
0 1 0 0 1 1 1 0
1 0 1 1 0 0 0 1
1 1 1 0 0 1 0 0

The CY7B174 provides a two-bit wraparound counter implement-
ing a linear sequence (see Table 2).

Table 2. Counter Implementation for a Linear Sequence

First Second Third Fourth
Address Address Address Address
Ax+1] Ax JAx+1| Ax [Ax+1| Ac JAx+1]| A«
0 0 0 1 1 0 1 1
0 1 1 0 1 1 0 0
1 0 1 1 0 0 0 1
1 1 0 0 0 1 1 0
Application Example

Figure I shows a 128-Kbyte secondary cache for the 1486 using four
CY7B173 cache RAMs and a CY7B181 cache tag. Address from
the i486 is checked by the cache tag at the beginning of each access.
Match reset is delivered to the cache controller after 12 ns.

128 KB

o%¢ A —
CLK CLK
ADR ADR
DATA DATA
ADSI ADSP
7B173
486 0!
ADV WE
OF WE WE
WE
oK ok ADSC ADV OF WE, WE; WE, WE;
ADR - ADR
‘cp ‘J DATA
ADSP
CACHE h-—. INTERFACE TO
78181 DATA CONTROLLER MAIN MEMORY
MATCH MATCH
DIRTY DIRTY
VALID VALID

B173-3

Figure 1. Cache Using Four CY7B173s
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Pin Definitions
Signal Name /o Description

Ag— Ay I Address Inputs

CLK I Clock

WE 1 Write Enable

OE I Output Enable

CSy, CSy 1 Chip Select

ADV 1 Address Advance

ADSP I Processor Address Strobe

ADSC I Cache Controller Address Strobe

Dy - Dg I/O |Datal/O

Vce - +5V Power Supply

Vss - Ground

Veeo - Output Buffer (Driver) Power Supply

Vsso - Output Buffer (Driver) Ground

RESV - Reserved

Pin Descriptions

Input Signals

CLK

Clock signal used as the reference for most on-chip operations.

:

Address strobe signal from the processor: ADSP is asserted when the processor address is valid. If ADSP is LOW at
clock rise, the address at A through A4 will be loaded into the address register and the address advancement logic.
The write signal, WE, is ignored in the clock cycle where ADSP is asserted. If both ADSP or ADSC are active at clock
rise, only ADSP will be recognized.

:

Address strobe signal from the cache controller: ADSC is asserted when a new address generated by the cache con-
troller is ready to be strobed into the CY7B173/4. The write signal, WE, is recognized in the clock cycle where ADSC
is asserted. If both ADSP and ADSC are active at clock rise, only ADSP will be recognized.

Ag— Ay

Address lines: These address inputs are loaded into the address register and the address advancement logic at clock
rise if ADSP or ADSC is LOW. They are used to select one of the 32K locations.

3

Write Enable: This signal is sampled at the rising edge of the clock signal. If WE = 0, a self-timed write operation will
be initiated and data on Dy — Dg will be stored into the selected memory location. The only exception occurs if both
ADSP and WE are LOW at clock rise. In this case, the write signal is ignored.

=

Address Advance input: ADV is sampled at the rising edge of the clock. In the case of the CY7B173, LOW at this
input will advance the address in the advancement logic according to the Intel 80486 burst sequence. In the case of
the CY7B174, the addresses will be advanced linearly. This input is ignored if ADSP or ADSC is active (LOW).

Chip Select inputs: CS is active HIGH and CS; is active LOW. Both inputs are sampled at clock rise if ADSP or
ADSC is LOW. The RAM is selected if CSy = 1 and CSy = 0.

Output Enable: OE is an asynchronous signal that disables all output drivers (Do — Dg) when it is deasserted. OE
should be deasserted during write cycles because the CY7B173/4 is a common I/O device and three-state conflict may
occur at the data pins.

NC

No Connect: This input can be left floating or tied to Vsg or Vcc.

Bidirectional Signals

Dy — Dg

Data I/O lines: During a read cycle, if OE is asserted, data in the selected location will appear at these pins. During a
write cycle, data presented at these pins is captured at clock rise and stored into the selected RAM location if WE is
LOW. All nine outputs will be placed in a three-state condition when OE is deasserted, when the RAM is deselected
via the chip select inputs, or during a write cycle.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°C Latch-UpCurrent ..............ccoviinian.., >200 mA
Ambient Temperature with Operating Range
Power Applied .......... ...l —55°Cto +125°C Ambient
Supply Voltage on V¢ Relative to GND ... — 0.5V to +7.0V Range Temperature(?] Vee
DC Voltage Applied to Outputs ial ) ) 5V = 10
in High Z State . vovonenernennnn ~05Vto Voo + 05y | Commercia 0°Cto +70°C %
DC Input Voltagelll .. .............. ~05VtoVge +05v | Military —55°Cto +125°C 5V = 10%
Current into Outputs (LOW) ...................... 20 mA
Electrical Characteristics Over the Operating Range
7B173-14 7B173-18, 21
7B174-14 7B174-18, 21
Parameter Description Test Conditions Min. | Max. | Min. Max. | Unit
Von Output HIGH Voltage | Vce = Min., Ioy = — 4.0 mA 24 24 v
VoL Output LOW Voltage | Vcc = Min, Igp = 8.0 mA 0.4 0.4 \%
Vig Input HIGH Voltage 2.2 Vee 22 Vce v
ViL Input LOW Voltagel!] -05] 08 -05 0.8 v
Ix Input Load Current GND < Vi< V¢ -10 | +10 -10 +10 HA
Ioz Output Leakage GND < Vi< Vg, —100 | +100 | =100 | +100 A
Current Output Disabled
Ios Output Short Vee = Max,, Vout = GND -300 -300 | mA
Circuit Current(3]
Icc V¢ Operating Vee = Max., IoyuT = 0 mA, Com’l 210 210 mA
Supply Current f = fmax = Utre Mil 230
Capacitancel*]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta = 25°C, f = 1 MHz, 4.5 pF
Cin: Other Inputs Vee =50V 6 pF
Cour Output Capacitance 13 pF
Notes:

1. Vy (min.) = — 1.5V for pulse durations of less than 20 ns.

2. Ty is the “instant on” case temperature.

3. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

4. Tested initially and after any design or process changes that may affect
these parameters (PLCC package).

R1481Q R1481Q
v oV ALL INPUT PULSES
OUTPUT°——1—- OUTPUT 3.0V . 90%
90%
10% 10%
85 pF s R2 5pF R2 GND
]_— j 2058 I 2650 - - <3ns
INCLUDING == — INCLUDING = £ <3ns <
JIGAND ~ - JIGAND ~ B173-4
SCOPE SCOPE
(a) (b} B173-5
Eaquivalent to: THEVENIN EQUIVALENT

167Q
OUTPUT o0—————AM————0 1,73V
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Switching Characteristics Over the Operating Rangel!

7B173-14 7B173-18 7B173-21
7B174—-14 7B174—-18 7B173-21
Parameter Description Min. | Max. Min. Max. Min. | Max. Unit
tcyc Clock Cycle Time 20 25 30 ns
fmax Maximum Frequency 50 40 33 MHz
tcH Clock HIGH 8 10 12 ns
tcL Clock LOW 8 10 12 ns
tAs Address Set-Up Before CLK Rise 2 4 5 ns
tAH Address Hold After CLK Rise 2 3 4 ns
tcov Data Output Valid After CLK Rise 14 18 21 ns
tDOH Data Output Hold After CLK Rise 3 3 3 ns
tADS ADSP, ADSC Set-Up Before CLK Rise 3 4 5 ns
tADH ADSP, ADSC Hold After CLK Rise 2 3 4 ns
twES WE Set-Up Before CLK Rise 3 4 5 ns
tWEH WE Hold After CLK Rise 2 3 4 ns
tADVS ADV Set-Up Before CLK Rise 3 4 5 ns
tADVH ADV Hold After CLK Rise 2 3 4 ns
tps Data Input Set-Up Before CLK Rise 3 4 5 ns
tpH Data Input Hold After CLK Rise 2 3 4 ns
tcss Chip Select Set-Up 3 4 5 ns
tcsH Chip Select Hold After CLK Rise 2 3 4 ns
tcsoz Chip Select Sampled to Output High Z[67] 10 12 14 ns
tcsov Chip Select Sampled to Output Valid 3 14 3 18 3 21 ns
troZ OE HIGH to Output High ZI6] 7 9 11 ns
tEov OFE LOW to Output Valid 7 9 11 ns
twEOZ WE Sampled LOW to Output High ZI[6] 10 12 14 ns
tWEOV WE Sampled HIGH to Output Valid 3 14 3 18 3 21 ns
Notes:
. Test conditions assume signal transition time of 3ns or less, timingref- 7. Atanygivenvoltage and temperature, tcsoz (tweoz) min. is less than
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading tcsov (twgov) min.

of the specified Io1 /Ioy and 85-pF load capacitance.

6. tcsoz tEoz, and twgoyz are specified with a load capacitance of 5 pF
asinpart (b) of AC Test Loads. Transition is measured + 500 mV from
steady state voltage.
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Switching Waveforms
Single Read
toH >le toL tove
oK Fﬂ_?/—_
tcss —»r* tos
seeots LXK X X XXX R XXX XXX XX
tas == tan

ress TN

;l<><><><><><><

XXX

|'<— twes —»

- tADH —PI

re— tweH —"

taps -
ADSP or
ADSC
WE 7'(

N

le«——— tcpv

DATA OUT >< ><>

X XXX

< tDoH g

SN\

B173-7

Single 486 Write

tcH teL
R hk.—]

w8 TR T =S

e SR T TR

taps -'k tADH >
ADSP
WE

\l;— twes —»re— twen —J{

tps =« tpy

- ek

%Xxxxx

DATA OUT \l
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Switching Waveforms (continued)

Single Cache Controller Write
!

teH tcL
L “ %

w28 TN T IR
e T T UK

taps w1 tapH -
ADSC
twes —e— twen
WE

o TN TSt
—

_F

DATA OUT

E
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Burst Read Seq with Four Ac

2 R T U SIRIRIIIN
s KT RIS RIIIRN

taDvs tapvH

twes twen

SN

e tcov tpon
DATA OUT X X DATAO DATAT ><X><DATA2 DATA3
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Switching Waveforms (continued)

Cache Controller Burst Write Sequence with Four Accesses Followed by a Single Read Cycle

NS A

N A

CHIP
SELECTS

i

XXX

XXX

XX

@

tas
ADDRESS J%

e

KX KX XX

XX

taps

tADH
e S

A

/

X
XX
N

X2
KX X

tapvs taovH
ADV N Z\ /-\ /
twes twen
WE K 7 / /
tps t

DATA IN DATAO DATA1 >®< DATA2><X><DATA3 XX
OE

teoz )

EOV

DATA OUT

[«<— tcov
B173-10

Output (Controlled by OE)
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Switching Waveforms (continued)

Output Timing (Controlled by CS)

CLK ﬂftx;/—;
SELECTS ><><>E DXL AKX K XXX,

le—— tcsoy — e—— tcsoz —™

DATA OUT

CHIP SELECTS
ASSERTED B173-12
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Output Timing (Controlled by WE)

e S N S N

tcss e tosH
WE

e tweoz e tweov —>
DATA OUT
/|
B173-13
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
14 CY7B173-14]JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
18 CY7B173-18JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B173—18LC L67 44-Square Leadless Chip Carrier
CY7B173—18LMB L67 44-Square Leadless Chip Carrier Military
21 CY7B173-21JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B173-21LC L67 44-Square Leadless Chip Carrier
CY7B173-21LMB L67 44-Square Leadless Chip Carrier Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
14 CY7B174-14JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
18 CY7B174-18IC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B174-18LC L67 44-Square Leadless Chip Carrier
CY7B174—18LMB L67 44-Square Leadless Chip Carrier Military
21 CY7B174-21]C J67 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B174-21LC L67 44-Square Leadless Chip Carrier
CY7B174-21LMB L67 44-Square Leadless Chip Carrier Military

Document #: 38—00154-B

2-211



= CYPRESS

..='s

3]

Features

e Supports 66-MHz Pentium ™ CPU
cache systems

® Available in standard PLCC/LCC

BiCMOS for optimum speed/power

® 7.5-ns access delay (clock to output)

with 0 pF

9-ns access delay (clock to output)

with 85 pF

Two-bit wraparound counter support-

ing the i486/Pentium microprocessor

burst sequence (7B173A)

Two-bit wraparound counter support-

ing the linear burst sequence

(7B174A)

Separate address strobes from proces-
sor and from cache controller

e Synchronous self-timed write
e Internal clamp diodes

PRELIMINARY

CY7B173A
CY7B174A

MICONDUCTOR

o Direct interface with the processor
and external cache controller

o Two complementary synchronous chip
enables

e Asynchronous output enable
e JEDEC-standard 44-pin PLCC pinout

Functional Description

The CY7B173A and CY7B174A are 32K
by 9 synchronous cache RAMs designed to
interface with high-speed microprocessors
with minimum glue logic. A two-bit on-
chip counter captures the first addressin a
burst and increments the address automat-
ically for the rest of the burst access.

The CY7B173A is designed for Intel i486
and Pentium microprocessor—based sys-
tems; its counter follows the burst se-
quence of the i486 and Pentium micropro-

32K x 9 Synchronous
Cache R/W RAM

cessors. The CY7B174A is architected for
other processors with linear burst se-
quences. Burst accesses can be initiated
with the processor address strobe (ADSP)
or the cache controller address strobe
(ADSC) inputs. Address advancement is
controlled by the address advancement
(ADV) input.

A synchronous self-timed write mecha-
nism is provided to simplify the write inter-
face. Two complementary synchronous
chip select inputs are provided to support
two banks of memory (256 Kbytes) withno
external logic. These signals, in conjunc-
tion with the asynchronous output enable
(OE)signal, greatly simplify memory bank
selection. The I/O and ADDR pins have
internal clamp diodes to preventovershoot
and undershoot. The part is available in
PLCC/LCC packages.

Logic Block Diagram r——— Pin Configuration
LCC/PLCC
> I?\l‘;[‘;r Top View
REGISTER
(]
Ao = Aa .
ADDRESS
REGISTER
-
——
32Kx9
RAM
won L T
CLK ov.
AoV Loaic
—»
a o
S
— -4 B173A-2
g;f TIMING Do~ Dg &
<E, CONTROL
ADSP
ADSC |
[
B173A-1
Selector Guide
7B173A-9 7B173A-10 7B173A-14
7B174A-9 7B174A-10 TB174A-14
Maximum Access Time (ns) 7.5 8.5 11.5
Maximum Operating Current (mA) Commercial 210 210 180
Military 250

Pentium is a trademark of Intel Corporation.
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Functional Description (continued)
Single-Write Accesses Initiated by ADSP

This access is initiated when the following conditions are satisfied at
clock rise: (1) CEg = 1 and CE; = 0 and (2) ADSP is LOW. ADSP-
triggered write cycles are completed in two clock periods. The address
at Ay through A4 is loaded into the address advancemerit logic and
delivered to the RAM core. The write signal is ignored in this cycle
because the cache tag or other external logic use this clock period to
perform address comparisons or protection checks. If the write is al-
lowed to proceed, the write input to the CY7B173A and CY7B174A
will be pulled LOW before the next clock rise.

If WE is LOW at the next clock rise, information presented at Dy
through Dgwill be stored into the location specified by the address
advancement logic. Because the CY7B173A and CY7B174A are
common I/O devices, the output enable signal (OE) must be deas-
serted before data from the CPU is delivered to D through Dg. As
asafety precaution, the data lines (D¢ through Dg) are three-stated
in the cycle where WE is sampled LOW, regardless of the state of
the OE input.

Single-Write Accesses Initiated by ADSC

This write access is initiated when the following conditions are sa-
tisfied at the rising edge of the clock: (1) CEg = 1and CE; = 0, (2)
ADSCis LOW, and (3) WE is LOW. ADSC-triggered accesses are
completed in a single clock cycle.

The address at Ag through A14isloaded into the address advance-
mentlogicand delivered to the RAM core. Information presented
at Dy through Dg will be stored into the location specified by the
address advancement logic. Since the CY7B173A and CY7B174A
are common I/O devices, the output enable signal (OE) must be
deasserted before data from the cache controller is delivered to Dy
through Dg. As a safety precaution, the data lines (D through
Dg)arethree-statedinthe cyclewhere WEissampled LOWre-
gardless of the state of the OE input.

Single-Read Accesses

A single read access is initiated when the following conditions are
satisfied at clock rise: (1) CEy = 1 and CE; =0, (2) ADSP or
ADSC is LOW, and (3) WE is HIGH. The address at Ag through
Aj4is stored into the address advancement logic and delivered to

the RAM core. If the output enable (OE) signal is asserted
(LOW), data will be available at Dy through Dg a maximum of 14
ns after clock rise.
Burst Sequences
The CY7B173A provides a two-bit wraparound counter imple-
menting the Inte] 80486/Pentium sequence (see Table 1). Note that
the burst sequence depends on the location of the first burst ad-
dress.

Table 1. Counter Impl tation for the

Intel 80486/Pentium Sequence

First Second Third Fourth
Address Address Address Address
Ax+1] Ax [Ax+1)] Ax [Ax+1| Ac [Ax+a| Ay
0 0 0 1 1 0 1 1
0 1 0 0 1 1 1 0
1 0 1 1 0 0 0 1
1 1 1 0 0 1 0 0

The CY7B174A provides a two-bit wraparound counter imple-

menting a linear sequence (see Table 2).

Table 2. Counter Implementation for a Linear Sequence

First Second Third Fourth
Address Address Address Address
Ax+1]| Ax |IAX+1| Ax [Ax+a| Ax |Ax+a1| A
0 0 0 1 1 0 1 1
0 1 1 0 1 1 0 0
1 [i} 1 1 0 0 0 1
1 1 0 0 0 1 1 0
Application Example

Figure 1 shows a 128-Kbyte secondary cache for the i486 using four
CY7B173A cache RAMsand a CY7B181 cache tag. Address from
the 486 is checked by the cache tag at the beginning of each access.
Match reset is delivered to the cache controller after 10 ns. This
same arrangement can be used with the Pentium processor.

128 KB
o%° e ——
cK < CLK
ADR ADR
DATA DATA
ADSI ADSP
mose BT
i486/Pentium A
DV WE
We
OF WE
WE
CLK b cLk ADSC ADV OE WE, WE, WE, WE3
_ADR <> ADR
b bl DATA
ADSP
CACHE le——» INTERFACE TO
Joig  DATA CONTROLLER MAIN MEMORY
MATCH MATCH
DIRTY DIRTY
VALID VALID B173A-3

Figure 1. Cache Using Four CY7B173As
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Pin Definitions

Signal Name 1/0 Description
Ay~ A 1 Address Inputs
CLK I Clock
WE I Write Enable
OE I Output Enable
CEy, CE; I Chip Enables
ADV I Address Advance
ADSP 1 Processor Address Strobe
ADSC I Cache Controller Address Strobe
Do -~ Dg I/O |Datal/O
Vee - +5V Power Supply
Vss - Ground
Vceo - Output Buffer (Driver) Power Supply
Vsso - Output Buffer (Driver) Ground
NC - Not Connected Internally

Pin Descriptions

Input Signals

CLK

Clock signal used as the reference for most on-chip operations.

SP

Address strobe signal from the processor: ADSP is asserted when the processor address is valid. If ADSP is LOW at
clock rise, the address at Ag through A4 will be loaded into the address register and the address advancement logic.
The write signal, WE, is ignored in the clock cycle where ADSP is asserted. If both ADSP or ADSC are active at clock
rise, only ADSP will be recognized.

Address strobe signal from the cache controller: ADSC is asserted when a new address generated by the cache con-
troller is ready to be strobed into the CY7B173A/4A. The write signal, WE, is recognized in the clock cycle where
ADSC is asserted. If both ADSP and ADSC are active at clock rise, only ADSP will be recognized.

Ag — A

Address lines: These address inputs are loaded into the address register and the address advancement logic at clock
rise if ADSP or ADSC is LOW. They are used to select one of the 32K locations.

3

Write Enable: This signal is sampled at the rising edge of the clock signal. If WE = 0, a self-timed write operation will
be initiated and data on Dy — Dg will be stored into the selected memory location. The only exception occurs if both
ADSP and WE are LOW at clock rise. In this case, the write signal is ignored.

3

Address Advance input: ADV is sampled at the rising edge of the clock. In the case of the CY7B173A, LOW at this
input will advance the address in the advancement logic according to the Intel 80486 burst sequence. In the case of
the CY7B174A, the addresses will be advanced linearly. This input is ignored if ADSP or ADSC is active (LOW).

CEy — CE;

Chip Enable inputs: CEj is active HIGH and CE; is active LOW. Both inputs are sampled at clock rise if ADSP or
ADSC is LOW. The RAM is selected if CEg = 1 and CE; = 0.

OE Output Enable: OE is an asynchronous signal that disables all output drivers (Dg — Dg) when it is deasserted. OE
should be deasserted during write cycles because the CY7B173A/4A is a common I/O device and three-state conflict
may occur at the data pins.

NC Not connected internally: Can be left open or tied to Vgg or Vec.

Bidirectional Signals

Dy - Dg

Data I/O lines: During a read cycle, if OE is asserted, data in the selected location will appear at these pins. During a
write cycle, data presented at these pins is captured at clock rise and stored into the selected RAM location if WE is
LOW. All nine outputs will be placed in a three-state condition when OE is deasserted, when the RAM is deselected
via the chip select inputs, or during a write cycle.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. - 65°Cto +150°C  Latch-Up Current ..o, >200 mA
Ambient Temperature with Operating Range
Power Applied ................ .. ... —55°Cto +125°C Ambient
Supply Voltage on Ve Relative to GND ... — 0.5V to +7.0V Range Temperaturel2] Vee
DC Voltage Applied to Outputs Commercial 0°C to +70°C 5V + 5%
inHighZState .................... - 0.5VtoVce + 0.5V — -
DC Input Voltagel!) ................ —05VtoVee+05v | Military — 55°Cto +125°C SV £ 10%
Current into Outputs (LOW) ...........covvnn... 20 mA
Electrical Characteristics Over the Operating Range
7B173A-9,10 | 7B173A-14
7B174A-9,10 | 7B174A-14
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vcc = Min, Iog = ~ 4.0 mA 2.4 24 v
Voltage '
VoL Output LOW Vce = Min, Igp = 8.0 mA 04 0.4 \'%
Voltage ]
Vg Input HIGH Voltage 22 Vee 22 Vce v
ViL Input LOW -0.5 0.8 -05 0.8 A\
Voltagel!]
Iix Input Load Current GND < Vi < V¢ —-1 +1 -1 +1 uA
Ioz Output Leakage GND < Vi< Ve, -10 +10 -10 +10 nA
Current Output Disabled
Ios Output Short Vce = Max., Voyut = GND —300 —-300 | mA
Circuit Current[3]
Icc V¢ Operating Ve = Max., Ioyt = 0 mA, Com’l 210 180 mA
Supply Current f = fmax = l/tre Mil 250
Isp1 AC Standby Current CEy, CE; = Vi, Iour = 0 mA, All Inputs= 50 40 mA
Vipor Vip, ViL=0.0V and Vi > 3.0V, Cycle
Time > tcyc Min.
15:%) CMOS Standby CEy, CE1 > Ve —0.2V, 40 30 mA
Current All Inputs=Vce —0.2V or < 0.2V, Cycle
Time > tcyc Min.
Capacitancel*]
Parameter Description Test Conditions Max. Unit
Cn: Addresses Input Capacitance Ta =25°C,f=1MHz, 35 pF
Cin: Other Inputs Vee =50V 4 pF
Cout Output Capacitance 55 pF
Notes:

1. ViL(min) = — 1.5V for pulse durations of less than 20 ns.
2. Ty is the “instant on” case temperature.

3. Notmore than 1 outputshould be shorted at one time. Duration of the

short circuit should not exceed 30 seconds.

4. Testedinitially and after any design or process changes that may affect
these parameters (PLCC package).
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AC Test Loads and Waveforms

R1481Q R1481Q
sV v ALL INPUT PULSES
OUTPUT"T' OUTPUTO—T—- 3.0v %0 - 90%
1O, % O
85 pF $Re - | po anp —2% 1 N 10%
I ‘L2559 I i 2550
INCLUDING - — INCLUDING _L <3ns —» - <3ns
JIGAND ~ - JIG AND = -
SCOPE  (a) score @ Bi7sA=s
Equivalentto:  THEVENIN EQUIVALENT B178A-5
167Q
OUTPUT o~ Am——0 1,73V
Switching Characteristics Over the Operating Range[5)
7B173A-9 7B173A-10 7B173A—-14
7B174A-9 7B174A~10 7B173A-14

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. Unit
tcyc Clock Cycle Time 15 16.6 20 ns
fmax Maximum Frequency 66 60 50 MH:z
tcH Clock HIGH 4 5 7 ns
tcL Clock LOW 4 5 7 ns
tas Address Set-Up Before CLK Rise 2.5 2.5 3 ns
tag Address Hold After CLK Rise 0.5 0.5 1 ns
tcovi Data Output Valid After CLK Rise (0-pF Load) 75 8.5 11.5 ns
tcpva Data Output Valid After CLK Rise (85-pF Load) 9 6 135 ns
tpoH Data Output Hold After CLK Rise 3 3 3 ns
taDS ADSP, ADSC Set-Up Before CLK Rise 25 2.5 3 ns
tADH ADSP, ADSC Hold After CLK Rise 0.5 0.5 1 ns
twEs WE Set-Up Before CLK Rise 25 2.5 3 ns
tWEH WE Hold After CLK Rise 0.5 0.5 1 ns
tADVS ADV Set-Up Before CLK Rise 2.5 25 3 ns
tADVH ADV Hold After CLK Rise ‘ 0.5 0.5 1 ns
tps Data Input Set-Up Before CLK Rise 25 2.5 3 ns
tpH Data Input Hold After CLK Rise 0.5 0.5 1 ns
tcES Chip Enable Set-Up 2.5 2.5 3 ns
tCcEH - Chip Enable Hold After CLK Rise 0.5 0.5 1 ns
tcEOZ Chip Enable Sampled to Output High Z[6:7] 2 6 6 2 7 ns
tgoz OE HIGH to Output High ZI[6] 2 6 6 2 7 ns
tgov OE LOW to Output Valid 6 6 7 ns
tWEOZ WE Sampled LOW to Output High ZI0] 6 6 7 ns
twEOV WE Sampled HIGH to Output Valid 9 9 13.5 ns

Notes:

5. Unless otherwise noted, test conditions assume signal transitiontime 6. tcsoz, teoz, and twgoz are specified with aload capacitance of 5 pF
of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to asin part (b) of AC Test Loads. Transition is measured £ 500mV from
3.0V, and output loading of the specified Io; /Iox and 85-pF load ca- steady state voltage.
pacitance. 7. Atanygivenvoltage and temperature, tcgoz {twroz) min. is less than

tcsov (tweov) min.

2-216



CY7B173A

=N
—
= PRELIMINARY CY7B174A
== # SEMICONDUCTOR
Input/Qutput ESD and Clamp Diode Protection
Voo
Vee
D1
DATA
ADDR/CONTROL TO DEVICE TO DEVICE INPUT/OUTPUT
INPUT PIN
D2

(a) Input ESD and Clamp Diode

Switching Waveforms

Single Read

(b) Input/Output ESD and Clamp Diode

teye

tcH > teL

CLK

tces —»

/——\—7

B173A-6

enasies XXX XXXXJX

e

X XXX

tas —»re— tay

aooress X XX ><><><><>l2

;<><><><><><><

XXX

taps —»
ADSP or
ADSC

'1— twes —™

e tADH -—"

re— twen —-l

" 7

K

tcov

DATA OUT >< ><>

X XXX

[ tpoH ~>|
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Switching Waveforms (continued)
ADSP Write

toH L toL
o [—\‘L———j

tcEs —»e- tcEH
CHIP
ENABLES >< ><

tag —mre tay

s KK

;'<><><><><><>< X

)

tADs —i=- tADH —>
ADSP

WE

\t twes —mre— twen ‘;‘(

tpg ~»te- tpy

o xxxk£

'%Xxxxx

DATA OUT \l

teoz —:I
OE

B173A-8
Single Cache Controller Write
ton i tcL
CLK \ 7m(
tces —»1e tcEH
i KKK ZOIOTOIOTe
tas —te— tay %<
ADDRESS ><><><>OE XXX XX KX
taDs —»j= tapH —>|
ADSC F
o ﬁrtwes —— twen j(
WE
l ips — e tpy .
oo TR T UXIIIR
DATA OUT 'I
Ponz iI
ﬁ B173A-9
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Switching Waveforms (continued)
Burst Read Sequence with Four Accesses

CLK 7

¢ N\

C NS A

CHIP
ENABLES

K

¢ N\
%wix

XXX X

XXX

tas —=
ADDRESS

- tan ;l<><

KX XX

ADSP or

E taps —

e tApH —»|

KX XX
ADSC
taDvs taDvH
AV X I AN N/
twes twen
L A I NIV D NIVZE NI N

OF NN

le— tcpy

DATA OUT ><><><

ATAT ><Z><DATA|2

- toom
><><>‘< DATAO D
[
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Switching Waveforms (continued)

IS S NI S NI S NI S
o K T KRR KKK

twes twEH

e z /KRN /XN /X

mi

%

taps | tapsH

s F RY | X | R S

taps | tapsH

e TR XX T XX N N

tas taH

oon KT KKK KKKI AR KK KKK

tapvs | tapvH

707 { XX KX XN 2R\ LN /X

ps tpH

DATA DATAO DATAT pataz - X X X DaTAs ><§
| | B173A-11

N
DATA OUT ><><><><X
D,

teoz
OE

Output (Controlled by OE)
\E teov A'I\

B173A~12
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Switching Waveforms (continued)

Write Burst Timing: Write Initiated by ADSP

s

CLK 7

tces

CHIP
ENABLES

i =

¢ N\

XXX

XXX

XA

CNA

/XXX

" X

XX\

Y22ON

N

*® 5

o S

tADS|

ADSP ;

N

XX

p

pog

ADDR

tas

taH

2

XX

tapvs | tapve

v X XX

XX

4

tbs

pata X XX
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Switching Waveforms (continued)

Output Timing (Controlled by CE)

oLK 7/—l7x

taps | tapsH

o o YT
o K. # XXX
N 7 XX
tces | tcen
X% fcEs —»1etcey
CHIP )
ENABLES ><

X%H AR XX XXX

[e—— tcsoz —»

DATA OUT CHIP ENABLES
ASSERTED B173A-14
Output Timing (Controlled by WE)
CLK 7 /_—L__
tADS tapsH taps | TADSH

o KOF XA | RIS

twes —re— twen
wE AKX XXX

fe—— tweoz ——>1 tweov
DATA OUT
B178A-15
Synchronous Truth Tablels 9, 10, 11]
Inputs
E |ADSP |[ADSC| ADV | W K Address Mode
F L X X X L-H | NA Deselected
F X L X X L-H | NA Deselected
T L X X X L-H | External Address Read Cycle, Begin Burst
T H L X L L-H | External Address Write Cycle, Begin Burst
T H L X H L-H | External Address Read Cycle, Begin Burst
X H H L L L-H | Next Address Write Cycle, Continue Burst
X H H L H L-H | Next Address Read Cycle, Continue Burst
X H H H L L-H | Current Address Write Cycle, Suspend Burst
X H H H H L:H | Current Address Read Cycle, Suspend Burst
Asynchronous Truth Tablel3 121
E Input Input/OQutput Mode
L Data Out (DQg — DQg) Read
H High Z Read
X High Z, Data In (DQO — DQg) | Write
X High Z Deselected
Notes:
8. X means Don’t Care. 11. Wait states are inserted by suspending burst.

9. Alli inputsexcept E must meetset-upand hold times for the low-to-high
transition of ciock (K).

10. Erepresents CEyand CE;. TinpliesCE; =L and CEy = H; Fimplies
ﬁl =Hor CE() =

12. For a write operation following a read operation, OE must be HIGH
before the input data required set-up time and heid HIGH through the
input data hold time.
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Ordering Information

Speed Package Operating
(ns) Ordering Code Name Package Type Range
9 CY7B173A-9]JC Jo7 44-Lead Plastic Leaded Chip Carrier | Commercial
10 CY7B173A-10JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
14 CY7B173A-14JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B173A~-14LC L67 44-Square Leadless Chip Carrier
CY7B173A~14LMB L67 44-Square Leadless Chip Carrier Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
9 CY7B174A-9]JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
10 CY7B174A-10JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
14 CY7B174A~14JC Jo7 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B174A-14LC L67 44-Square Leadless Chip Carrier
CY7B174A~14LMB L67 44-Square Leadless Chip Carrier Military

Document #: 38—00042—-B
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Features
¢ Supports 66-MHz Pentium CPU cache
systems
Supports zero-wait-state performance

7.5-ns access delay (clock to output)
with 0 pF

9-ns access delay (clock to output)
with 85 pF

Allows Pentium CPU address pipelin-
ing

Available in PQFP with 25-Mil lead
pitch and standard PLCC/LCC
BiCMOS for optimum speed/power
Two-bit wraparound counter support-

ing the Pentium microprocessor burst
sequence

o Separate address strobes from proces-’

sor and from cache controller

PRELIMINARY

CY7B175

32K x 9 Synchronous

Pentium® CPU Cache R/W RAM

o Synchronous self-timed write

o Internal clamp diodes

o Direct interface with the processor
and external cache controller

o Two complementary synchronous chip
enables

o Asynchronous output enable

¢ JEDEC-standard 44-pin PLCC pinout

Functional Description

The CY7B175 is a 32K by 9 synchronous

cache RAM designed to interface with

high-speed microprocessors with mini-

mum glue logic. A two-bit on-chip counter

captures the first address in a burst and in-

crements the address automatically for the

rest of the burst access.

The CY7B175 is designed for Intel Pen-

tium microprocessor—based systems; its

counter follows the burst sequence of the
Pentium microprocessor. Burst accesses
can be initiated with the processor address
strobe (ADSP) or the cache controller ad-
dress strobe (ADSC) inputs. Address ad-
vancement is controlled by the address ad-
vancement (ADV) input.

A synchronous self-timed write mecha-
nism is provided to simplify the write inter-
face. Two complementary synchronous
chip select inputs are provided to support
two banks of memory (256 Kbytes) with no
external logic. These signals, in conjunc-
tion with the asynchronous output enable
(OE) signal, greatly simplify memory bank
selection. The I/O and ADDR pins have
internal clampdiodesto prevent overshoot
and undershoot. The part is available in
the very small outline plastic quad flat pack
(PQFP) and PLCC/LCC packages.

Logic Block Diagram Pin Configuration
pyE LCC/PLCC/PQFP
3 48 5 ;
< < RS TLL T
Ap — Ats 9
ADDRESS
REGISTER
P
—
32Kx9
RAM
Ag-Ar L] CORE
CLK
AoV Loeic
. —
a ®»
£
— N 3 B175-2
We TIMING ’ Do = Ds &
CEo I | CONTROL
CE;
ADSF — = |
OE
B175-1
Selector Guide
TB175-7 7B175—8 7B175-11
Maximum Access Time (ns) 7.5 85 11.5
Maximum Operating Current (mA) Commercial 210 210 210
Military 250

Pentium is a trademark of Intel Corporation.
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Functional Description (continued)
Single-Write Accesses Initiated by ADSP

This access is initiated when the following conditions are satisfied at
clock rise: (1) CEg = 1 and CE; = 0 and (2) ADSP is LOW. ADSP-
triggered write cycles are completed in two clock periods. The address
at Ay through Ay4 is loaded into the address advancement logic and
delivered to the RAM core. The write signal is ignored in this cycle
because the cache tag or other external logic use this clock period to
perform address comparisons or protection checks. If the write is al-
lowed to proceed, the write input to the CY7B175 will be pulled
L.OW before the next clock rise. ADSP is ignored if CEy = 0 or CEy
=1

If WE is LOW at the next clock rise, information presented at Dy
through Dgwill be stored into the location specified by the address
advancementlogic. Because the CY7B175isacommon I/O device,
the output enable signal (OE) mustbe deasserted before datafrom
the CPU is delivered to Dg through Dg. As a safety precaution, the
datalines (Dg through Dg) are three-stated in the cycle where WE
is sampled LOW), regardless of the state of the OF input.
Single-Write Accesses Initiated by ADSC

This write access is initiated when the following conditions are sa-
tisfied at the rising edge of the clock: (1) CEg = 1 and CE; = 0, (2)
ADSCis LOW, and (3) WE is LOW. ADSC-triggered accesses are
completed in a single clock cycle.

The address at Ag through A;4is loaded into the address advance-
ment logic and delivered to the RAM core. Information presented
at Dy through Dg will be stored into the location specified by the
address advancement logic. Since the CY7B175 is a common I/O
devices, the output enable signal (OE) must be deasserted before
data from the cache controller is delivered to Dy through Dg. Asa
safety precaution, the data lines (D¢ through Dg) are three-
statedinthecyclewhere WEissampled LOWregardlessofthe
state of the OFE input.

Single-Read Accesses

A single read access is initiated when the following conditions are
satisfied at clock rise: (1) CEy = 1 and CE; = 0, (2) ADSP or
ADSC is LOW, and (3) WE is HIGH. The address at Ag through
Aj4is stored into the address advancement logic and delivered to
the RAM core. If the output enable (OE) signal is asserted
(LOW), data will be available at Dy through Dg a maximum of 14
ns after clock rise. ADSP is ignored if CEg =0 or CEq = 1.

Burst Sequences

The CY7B175 provides a two-bit wraparound counter implement-
ing the Intel Pentium sequence (see Table 1). Note that the burst
sequence depends on the location of the first burst address.
Table 1. Counter Implementation for the
Intel Pentium Sequence

First Second Third Fourth

Address Address Address Address
Ax+1| Ax fAx+1] Ax [Ax+1]| Ax [Ax+1]| Ax

0 0 0 1 1 0 1 1

0 1 0 0 1 1 1 0

1 0 1 1 0 0 0 1

1 1 1 0 0 1 0 0

Application Example

Figure 1 shows a 256-Kbyte secondary cache for the Pentium mi-
croprocessor using eight CY7B175 cache RAMs and a CY7B181
cache tag. Address from the Pentium CPU is checked by the cache
tag at the beginning of each access. Match reset is delivered to the
cache controller after 10 ns.

256 KB
osc

CLK CLK

ADR ADR

DATA DATA

ADSI ADSP

7B175 WE
Pentium ADSC wE WE
ADV WE WE
[43
WwE WE
WE

CLK cLk ADSC ADV OE WE, WE; WE, WE; WE, WEs WE; WE;

ADR ADR

b M| DATA

CACHE INTERFACE TO
> jt—>
78181 DATA CONTROLLER MAIN MEMORY

MATCH MATCH

DIRTY DIRTY

VALID VALID B175-3

Figure 1. Cache Using Eight CY7B175s
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Pin Definitions

Signal Name /0 Description
Ag — A4 1 Address Inputs
CLK I Clock
WE I Write Enable
OE I |Output Enable
CEy, CE; 1 Chip Enables
ADV I Address Advance
ADSP I Processor Address Strobe
ADSC I Cache Controller Address Strobe
Do~ Dg I/O |Datal/O
Vee - +5V Power Supply
Vss - Ground
Vcea - Output Buffer (Driver) Power Supply
Vssa - Output Buffer (Driver) Ground
NC - Not Connected Internally

Pin Descriptions

Input Signals

CLK

Clock signal used as the reference for most on-chip operations.

ADSP

Address strobe signal from the processor: ADSP is asserted when the processor address is valid. If ADSP is LOW at
clock rise, the address at Ag through A4 will be loaded into the address register and the address advancement logic.
The write signal, WE, is ignored in the clock cycle where ADSP is asserted. If both ADSP or ADSC are active at clock
rise, only ADSP will be recognized. ADSP is ignored when CEg = 0 or CE; = 1.

Address strobe signal from the cache controller: ADSC is asserted when a new address generated by the cache con-
troller is ready to be strobed into the CY7B175/4A. The write signal, WE, is recognized in the clock cycle where
ADSC is asserted. If both ADSP and ADSC are active at clock rise, only ADSP will be recognized.

Address lines: These address inputs are loaded into the address register and the address advancement logic at clock
rise if ADSP or ADSC is LOW. They are used to select one of the 32K locations.

Write Enable: This signal is sampled at the rising edge of the clock signal. If WE = 0, a self-timed write operation will
be initiated and data on Dy — Dg will be stored into the selected memory location. The only exception occurs if both
ADSP and WE are LOW at clock rise. In this case, the write signal is ignored.

Address Advance input: ADV is sampled at the rising edge of the clock. In the case of the CY7B175, LOW at this
input will advance the address in the advancement logic according to the Intel 80486 burst sequence. In the case of
the CY7B174A, the addresses will be advanced linearly. This input is ignored if ADSP or ADSC is active (LOW).

CEy - CE,;

Chip Enable inputs: CEj is active HIGH and CEj is active LOW. If CEj = 0, CE; = 1 and ADSC is LOW, the
SRAM is deselected. If CEg = 1, CE; = 0 and ADSC or ADSP is LOW, a new address is captured by the address
register. If CEg = 0 or CEg = 1, ADSP is ignored.

Output Enable: OE is an asynchronous signal that disables all output drivers (Dyp — Dg) when it is deasserted. OE
should be deasserted during write cycles because the CY7B175/4A is a common I/O device and three-state conflict
may occur at the data pins.

NC

Not connected internally: Can be left open or tied to Vg or Vec.

Bidirectional

Signals

Do - Dg

Data I/O lines: During a read cycle, if OE is asserted, data in the selected location will appear at these pins. During a
write cycle, data presented at these pins is captured at clock rise and stored into the selected RAM location if WE is
LOW. All nine outputs will be placed in a three-state condition when OE is deasserted, when the RAM is deselected
via the chip select inputs, or during a write cycle.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°Cc Latch-UpCurrent .................c..ii., >200 mA
Ambient Temperature with Operating Range
Power Applied ................. ... - 55°Cto +125°C Ambient
Supply Voltage on V¢ Relative to GND ... — 0.5V to +7.0V Range Temperaturef2] Vee
DC Voltage Applied to Outputs Commercial 0°C to +70°C 5V 5%
inHighZState .................... ~0.5Vto Ve + 05V — - -
DC Input Voltagell . ............... ~05VitoVee +05v | Military —55°Cto +125°C SV £ 10%
Current into Outputs (LOW) ...................... 20 mA
Electrical Characteristics Over the Operating Range
7B175-7, 8 7B175-11
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vee = Min, Iog = — 4.0 mA 24 2.4 \%
Voltage
VoL Output LOW Vce = Min, Iop = 8.0 mA 0.4 0.4 v
Voltage
Vg Input HIGH Voltage 22 Vce 22 Vee \'
Vi Input LOW —05 | 08 | -05 | 08 | V
Voltagelll
Iix Input Load Current GND < V| < Vce —1.0 | 10 | =10 | +1.0 | pA
Ioz Output Leakage GND < Vi< Vg, -10 +10 -10 +10 HA
Current Output Disabled
Ios Output Short Vce = Max., Vout = GND -300 -300 | mA
Circuit Current(3]
Ice Ve Operating Vee = Max. , Ioputr = 0 mA, Com’l 210 210 mA
Supply Current f = fpmax = U/tre Mil 250
Isp1 AC Standby Current CEy, CE; = Vy, lour = 0 mA, All Inputs= 50 50 mA
ViLor Vi, ViL=0.0V and Vi = 3.0V, Cycle
Time > tcyc Min. )
Iss2 CMOS Standby CEg, CE; = Ve —0.2V, 40 40 | mA
Current All Inputs=Vce —0.2V or < 0.2V, Cycle
Time > tcyc Min.
Capacitancel4]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta =25°C,f =1 MHz, 35 pF
Cin: Other Inputs Vee =50V 4 pF
Cour Output Capacitance 55 pF
Notes:

1. VIL (min) = — 1.5V for pulse durations of less than 20 ns.

2. Tais the “instant on” case temperature.

3. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

4. Tested initially and after any design or process changes that may affect
these parameters (PLCC package).
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AC Test Loads and \ézVaveforms

5v R1 481 R1481Q
v ALL INPUT PULSES
OUTPUT°—T' OUTPUT 3.0v oo - 90%
85 pF Ro 5oF = R2 anp —2 10%
I L2559 255Q
INCLUDING L L INGLUDING L - <3ns > - <3ns
SCOPE  (a) score @) Bire=s
Equivalent to: THEVENIN EQUIVALENT Bi7s-5
167Q
OUTPUT 06— MWA——01.73V
Switching Characteristics Over the Operating Rangel’]
7B175-7 7B175-8 7B175-11

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. Unit
tcyc Clock Cycle Time 15 16.6 20 ns
fmax Maximum Frequency 66 60 50 MH:z
tcH Clock HIGH 4 5 7 ns
tcL Clock LOW 4 5 7 ns
tas Address Set-Up Before CLK Rise 2.5 2.5 3 ns
tAH Address Hold After CLK Rise 0.5 0.5 0.5 ns
tcpvi Data Output Valid After CLK Rise (0-pF Load) 7.5 8.5 11.5 ns
tcovz2 Data Output Valid After CLK Rise (85-pF Load) 9 10 13.5 ns
tpoH Data Output Hold After CLK Rise 3 3 3 ns
tADS ADSP, ADSC Set-Up Before CLK Rise 2.5 2.5 3 ns
tADH ADSP, ADSC Hold After CLK Rise 0.5 0.5 1 ns
twEs WE Set-Up Before CLK Rise 2.5 2.5 3 ns
twEH WE Hold After CLK Rise 0.5 0.5 1 ns
tADVS ADV Set-Up Before CLK Rise 2.5 2.5 3 ns
tADVH ADV Hold After CLK Rise 0.5 0.5 1 ns
tps Data Input Set-Up Before CLK Rise 2.5 2.5 3 ns
tbH Data Input Hold After CLK Rise 0.5 0.5 1 ns
tCES Chip Enable Set-Up 2.5 2.5 3 ns
tCEH Chip Enable Hold After CLK Rise 0.5 0.5 1 ns
tcEOZ Chip Enable Sampled to Output High ZI[6:7] 6 6 2 7 ns
tEoZ OE HIGH to Output High ZI] 6 6 2 7 ns
tgov OE LOW to Output Valid 6 6 6 ns
twEOZ WE Sampled LOW to Output High ZI[6] 6 6 7 ns
tWEOV WE Sampled HIGH to Qutput Valid 9 10 135 ns

Notes:

5. Unless otherwise noted, test conditions assume signal transition time 6. tcsoz, tEoz, and twgoz are specified with a load capacitance of 5 pF
of 3ns or less, timing reference levels of 1.5V, input pulse levels of 0 to asin part (b) of AC Test Loads. Transition is measured = 500 mV from
3.0V, and output loading of the specified Io1/Iow and 85-pF load ca- steady state voltage.
pacitance. 7. Atany givenvoltage and temperature, tcsoz (twgoz) min. is less than

tesov (tweov) min.
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Input/Output ESD and Clamp Diode Protection
Voo
Vee
D1
~ __ DATA
ADDR/CONTROL TO DEVICE TO DEVIGE - INPUT/QUTPUT
INPUT PIN
D2

(a) Input ESD and Clamp Diode

Switching Waveforms

Single Read

(b) Input/Output ESD and Clamp Diode

B175-6

I te i toL teve
CLK _*—L_7/__X_7

28 TN Tt

tas —mte— tay

s T KIITK

;)<><><>O<><><

XX XX

taDs ~mte= taApH —>|
ADSP or
ADSC

'd— twes —te— tweH —hl

" i

K

teopv

DATA OUT >< ><> >< ><><><><

[ ipoH —»=|

NN\

Note:

8. If ADSP is asserted while CE = 0 or CEg = 1, ADSP will be ignored.
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Switching Waveforms (continued)
ADSP Write

e—tcH teL
o __7/—_\L_7

tces —»pe toEH
CHIP
enaBLEs )X XXX X

XX

tas —>re- tay

ADDRESS ><>< |

;<><><><><><>< KX

)

taps —»1e- taApy —>|
ADSP

WE

\F- twes —>re— twen —j[

tps —»f= tpy

DATA IN

XXXX£

'%Xxxxx

DATA OUT \l

teoz ﬂ

OE

B175-8

Single Cache Controller Write

tcn i toL
CLK ~— /—\‘L__]/

ENABLES XXXX

- tCEH§<><><><><><

XX

tag —re— taAy
ADDRESS Z }< ><><>d-<—

Sl(XXXXXX

tapg —wre tapH —>
ADSC ¢
o twgs —re— twen
WE

tps —wye tpy

mm<xxxX£'

'%Xxxxx

DATA OUT J

teoz —/>l
ﬁ .
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Switching Waveforms (continued)
Burst Read Sequence with Four Accesses

CLK __/'\_/_\/_\_/_\_7
iz K TSI

s K TSR SIRIIIIX

taps —>te tapy —>|
ADSPI8l or \\ /
ADSC

SRAMs E

tapvs tADVH
twes twen

/

L A I N4 NI B N4
oF NN\

DATA OUT X X >< DATAO DATA! ><X><DATI DATA3
l ] B175-10

[
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Switching Waveforms (continued)

Write Burst Timing: Write Initiated by ADSC

N

N

TN

X2

XX XXX

T X

XX

/XN

/X

YZOAN

X

N/

OlK —nV]
tcEs tCEH
CHIP
ENABLES
twes twen
wE JGXX\
v
taDs | taDsH
4 N
o X
V]
taps | tapsH
ADSC 75\
tas

X/

N

NS
N

tAH/‘><></
I RIKHAXKKKKS

(X XXX

XX

tapvs

tapvH

KX XOCON

N\

/XN

/X

tos

toH

DATA )F DATAO XXX DATAT XXXKDATAZ pod >_< X X patas X E
I | | B175-12

Output (Controlled by OE)

paTa ouT X XX XX

OE

S
7‘: teoz { teov

B175—11



f———"Npa

PRELIMINARY CY7B175

CYPRESS
==/ SEMICONDUCTOR

Switching Waveforms (continued)

Write Burst Timing: Write Initiated by ADSP

ox _/_\_/_\_/_\_/_\_/\_
it K T NI, | AT

e OO AN | N | AN | /XXX
=
st XXAX XY | XY | X | X | XX

taDs_| taDsH

wen XK | 27 XY XY | X | XX

tas taH

oo K KA I IAI KK ALK LA LIS

tapvs | tapve

or OCKPOK | SR N | AN | AXXX

tos | tpu
DATA Q<>< XX»P_DA’TAO DATA1 DATA2 DATA3><><><><‘
| |

B175-13

Output Timing (Controlled by CE¢ and CE;)

oK r A A, A N
taps | tapsH
_— W K_ taDs >t tapsH j /Yj Z§ Z; é& 7/>O<><><><><

tCES e foEM toes | foen
enniag oXOX >E XXH IREX XK XXX
le—— tcpy — [e— tcsoz —
DATA OUT
CHIP ENABLES
ASSERTED B175-14
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Switching Waveforms (continued)

Output Timing (Controlled by WE)

taDs taDsH Taos | TADSH
Ao X XA ARXX XX AR KX X
AKX XXX

twes —te— twen
WE
re—— tweoy —>

lt—— tweoz —

DATA OUT

B175-15

Synchronous Truth Tablel. 10,11, 12]

Inputs

E | ADSP | ADSC |ADV | W K Address Mode

F X L X X L-H N/A Deselected

F L H H H L-H Same address as previous cycle Read cycle (ADSP ignored)

F L H L H L-H | Incremented burst address Read cycle, in burst sequence (ADSP
ignored)

L H H L L-H | Same address as previous cycle Write cycle (ADSP ignored)

F L H L L L-H | Incremented burst address Write cycle, in burst sequence (ADSP
ignored)

T L X X X L-H External address Read cycle, begin burst

T H L X L L-H External address Write cycle, begin burst

T H L X H L-H External address Read cycle, begin burst

X H H L L L-H Next address Write cycle, continue burst

X H H L H L-H Next address Read cycle, continue burst

X H H H L L-H Current address Write cycle, suspend burst

X H H H H L-H Current address Read cycle, suspend burst

Asynchronous Truth Tablel 11, 13]

E Input/Output Mode
T Data Out (DQg — DQg) Read
F High Z Read
X High Z, Data In (DQg — DQg) | Write
X HighZ Deselected
Notes:
9. X means Don’t Care. 12. Wait states are inserted by suspending burst.

10. Allinputs except Emust meetset-upand hold timesforthe low-to-high 3. For a write operation following a read operation, OE must be HIGH
transition of clock (K). before the input data required set-up time and held high through the
11. Erepresents CEg and CE1 TinpliesCE; = Land CEy = input data hold time.
CE;=HorCEy =

H; Fimplies
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Ordering Information

Speed Package Operating

(ns) Ordering Code Name Package Type Range

7.5 CY7B175-71C 167 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B175-7NC N67 TBD

8.5 CY7B175-8IC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B175-8NC N67 TBD

11.5 CY7B175-11JC J67 44-Lead Plastic Leaded Chip Carrier | Commercial
CY7B175-11INC N67 TBD
CY7B175-11LC L67 44-Square Leadless Chip Carrier
CY7B175-11LMB L67 44-Square Leadless Chip Carrier Military

Document #: 38—A-00043
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Features

Supports 66-MHz Pentium® micro-
processor cache systems with zero
wait states

32K by 18 common 1/O
Fast clock-to-output times
— 8.5 ns with 0-pF load
— 10 ns with 85-pF load

Two-bit wraparound counter support-
ing Pentium and 486 burst sequence
(7C178)

Two-bit wraparound counter support-
ing linear burst sequence (7C179)

Separate processor and controller ad-
dress strobes

PRELIMINARY

CY7C178
CY7C179

Direct interface with the processor
and external cache controller

Asynchronous output enable
1/Os capable of 3.3V operation
Industry-standard pinout
52-pin PLCC and PQFP

Functional Description

The CY7C178 and CY7C179 are 32K by
18 synchronous cache RAMs designed to
interface with high-speed microprocessors
with minimum glue logic. Maximum access
delay from clock rise is 8.5 ns. A 2-bit on-
chip counter captures the first addressina
burst andincrements the address automat-
ically for the rest of the burst access.

* o o o

32K x 18 Synchronous

Cache RAM

The CY7C178 is designed for Intel Pen-
tium and i486 CPU—based systems; its
counter follows the burst sequence of the
Pentium and the i486 processors. The
CY7C179 is architected for processors
with linear burst sequences. Burst accesses
can be initiated with the processor address
strobe (ADSP) or the cache controller ad-
dress strobe (ADSC) inputs. Address ad-
vancement is controlled by the address ad-
vancement (ADV) input.

A synchronous self-timed write mecha-
nism is provided to simplify the write inter-
face. A synchronous chip select input and
an asynchronous output enable input pro-
vide easy control for bank selection and
output three-state control.

o Synchronous self-timed write
Logic Block Diagram Pin Configuration
PLCC
Top View
l% % >
15 13 LLBEE 2[21 a8 ee2
Ata= Ao A4 ooR 76543 2.1:525150494347
REG |45 - DRl
7 DQ;
2 2, DQg
ADV veea
ADV LOGIC 32Kx 9 32K x 9 vssaQ
RAM ARRAY | RAM ARRAY DQs
DQ,
DQg
L DQ
CLK > WH <—-| vséo
ADSP NG = veea
ADSC CONTROL ) DQ,
phe 9 9 DQo
WH —‘
WL ~——————] © QQOT O N~
L <<f\‘<<?zoz-{<v-;(-
18
_ﬁ D0re - Do 178-1
DPy - DPg
= —g -
178-2
Selector Guide
7C178-8 7C178-10 7C178-12
7C179-8 7C179-10 7C179-12
Maximum Access Time (ns) (0-pF Load) 8.5 10.5 12.5
Maximum Operating Current (mA) Commercial 295 265 215

Shaded area contains advanced information.
Pentium is a trademark of Intel Corporation.

Note:

1. f)Pg and DP; are functionally equivalent to DQy.
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Functional Description (continued)

Single Write Accesses Initiated by ADSP

This access is initiated when the following conditions are satisfied at
clock rise: (1) CS'is LOW and (2) ADSP is LOW. ADSP-triggered
write cycles are completed in two clock periods. The address at Ag
through Aj4 is loaded into the address register and address advance-
ment logic and delivered to the RAM core. The write signal is ignored
in this cycle because the cache tag or other external logic uses this
clock period to perform address comparisons or protection checks. If
the write is allowed to proceed, the write input to the CY7C178 and
CY7C179 will be pulled LOW before the next clock rise. ADSP is
ignored if CS is HIGH.

If WH, WL, or both are LOW at the next clock rise, information
presented at DQgy — DQ;5 and DPy — DP; will be written into the
location specified by the address advancement logic. WL controls
the writing of DQy — DQ7 and DPy while WH controls the writing
of DQg ~ DQ;5 and DP;. Because the CY7C178 and CY7C179
are common-I/O devices, the output enable signal (OE) must be
deasserted before data from the CPU is delivered to DQg ~ DQ;5
and DPy — DP;. As asafety precaution, the appropriate data lines
are three-stated in the cycle where WH, WL, or both are sampled
LOW, regardless of the state of the OE input.

Single Write Accesses Initiated by ADSC

This write access is initiated when the followmg conditions are sa-
tisfied at rising edge of the clock: (1) CS is LOW, (2) ADSC is
LOW, and (3) WH or WL are LOW. ADSC triggered accesses are
completed in a single clock cycle.

The address at Ag through Aj4 is loaded into the address register
and address advancement logic and delivered to the RAM core. In-
formation presented at DQg — DQj5 and DP( — DP will be writ-
ten into the location specified by the address advancement logic.
Since the CY7C178 and the CY7C179 are common-I/O devices,
the outputenable signal (OE) must be deasserted before data from
the cache controller is delivered to the data and parity lines. Asa
safety precaution, the appropriate data and parity lines are
three-statedin the cyclewhere WHand WL are sampled LOW
regardless of the state of the OE input.

Single Read Accesses

A single read access is initiated when the following conditions are
satisfied at clock rise: (1) CS is LOW, (2) ADSP or ADSC is LOW,

and (3) WH and WL are HIGH. The address at Ag through A4 is
stored into the address advancement logic and delivered to the
RAM core. If the output enable (OE) signal is asserted (LOW),
data will be available at the data outputs a maximum of 8.5 ns after
clock rise. ADSP is ignored if CS is HIGH.

Burst Sequences

The CY7C178 provides a 2-bit wraparound counter, fed by pins Ag
— Ay, thatimplements the Intel 80486 and Pentium processor’s ad-
dress burst sequence (see Table I). Note that the burst sequence
depends on the first burst address.

Table 1. Counter Implementation for the Intel
Pentium/80486 Processor’s Sequence

SRAMs H

First Second Third Fourth
Address Address Address Address
Ax +1,A¢ Ax + 1, Ax AX + 1, Ax Ax + 1, Ax
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00

The CY7C179 provides a two-bit wraparound counter, fed by pins
Ag — Ay, that implements a linear address burst sequence (see

Table 2).

Table 2. Counter Implementation for a Linear Sequence

First Second Third Fourth
Address Address Address Address
Ax + 1, Ax Ax + 1, Ax Ax + 1, Ax AX + 1, Ax
00 01 10 11
01 10 11 00
10 11 00 01
11 00 01 10
Application Example

Figure 1 shows a 256-Kbyte secondary cache for the Pentium
microprocessor using four CY7C178 cache RAMs.

256 KB 1
66:MHz OSC : ————— ]
CLK CLK
ADR ADR
DATA <> DATA
ADS ROSP
PENTIUM ADSC
PROCESSOR ADV
oF WH, WL
oF
i, W LT
WH,
L | | iz 12 2 2
CLK clk ADSC ADV OE WHy, WHy,  WHp Wy,
Wi Wﬂ| WL, Wﬁ
ADR <> ADR
P bl DATA
ASSP ¢ INTERFACE TO
CACHE  paTA et CACHE MAIN MEMORY
TAG CONTROLLER
MATCH MATCH
DIRTY DIRTY
VALID VALID 178-3

Figure 1. Cache Using Four CY7C178s
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Pin Definitions

Signal Name Type # of Pins Description
vCC Input 1 + 5V Power
VCCQ Input 4 +5V or 3.3V (Outputs)
GND Input 1 Ground
VSSQ Input 4 Ground (Outputs)
CLK Input 1 Clock
A4 — Ag Input 15 Address
ADSP Input 1 Address Strobe from Processor
ADSC Input 1 Address Strobe from Cache Controller
WH Input 1 Write Enable — High Byte
WL Input 1 Write Enable — Low Byte
ADV Input 1 Advance
OE Input 1 Output Enable
cs Input 1 Chip Select
DQ;5—DQq | Input/Output 16 Regular Data
DP;—-DP, Input/Output 2 Parity Data
Pin Descriptions
Signal Signal
Name 1/0 Description Name I/O Description
Input Signals wH I Write signal for the high-order half of the RAM
. . . This signal is sampled by the rising edge of
CLK 1 Clock signal. It is used to capture the address, the aray. s Sig .
data to be written, and the following control sig- CLK. If Wﬂ 1s ‘sampled as LOW‘.l'e" asst?rted, the
nals: ADSP, ADSC, CS, WH, WL, and ADV. It is control logic will perform a self-tlme‘;l write of
also used to advance the on-chip auto-address-in- ?Q.HI_EQX ';\nd 3?13&"11 the _on~c¥;p data regis-
crement logic (when the appropriate control sig- er Into the selected RAM location. There 1s one
nals have been set). exception to this. If ADSP, WH, and CS are as-
serted (LOW) at the rising edge of CLK, the write
Aq4-Ag 1 Fifteen address lines used to select one of 32K signal, WH,_iS‘ig_I}gred. Note that ADSP has no
locations. They are captured in an on-chip register effect on WH if CS is HIGH.
on the rising edge of CLK if ADSP or ADSC is o L
LOW. The rising edge of the clock also loads the WL I Write SIgpa] _for th'e low-order half Of. the RAM
lower two address lines, Aj — Ao, into the on-chip array. Thﬁlgna.l is sampled by thF rising edge of
auto-address-increment logic if ADSP or ADSC is CLK. 1f WL is sampled as LOW, i.¢., asserted, the
LOW. control logic will perform a self-timed write of
DQ7 — DQg and DPy from the on-chip data register
ADSP 1 Address strobe from processor. This signal is into the selected RAM location. There is one ex-
sampled at the rising edge of CLK. When this input ception to this. If ADSP , WL, and CS are asserted
and/or ADSC is asserted, Ag—Aj4 will be captured (LOW) at the rising edge of CLK, the write signal,
in the on-chip address register. It also allows the WL, is ignored. Note that ADSP has no effect of
lower two address bits to be loaded into the on- WL if CS is HIGH.
chip auto-address-increment logic. If both ADSP — o . -
an(%J ADSC are asserted at the ri%ing edge of CLK, ADV I Advance. This signal is samp 1 ed by the rising edge
only ADSP will be recognized. The ADSP input of CLK. When it is asserted, it automatically incre-
should be connected to the ADS output of the pro- ments the 2-bit on-chip auto-address-increment
cessor. ADSP is ignored when CS is HIGH. counter. In the CY7C179, the address will be in-
cremented linearly. In the CY7C178, the address
ADSC I Address strobe from cache controller. This signal is will be incremented according to the Pentium/486
sampled at the rising edge of CLK. When this input burst sequence. This signal is ignored if ADSP or
and/or ADSP is asserted, Ag—A 4 will be captured ADSC is asserted concurrently with CS.. Note that
in the on-chip address register. It also allows the ADSP has no effect on ADV if CS is HIGH.
lower two address bits to be loaded into the on- CS I Chip select. This signal is sampled by the rising

chip auto-address-increment logic. The ADSC 