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How To Use This Book

Overall Organization Key to Waveform Diagrams

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: Use:

Product line Table of Contents or flip
through the book using the

tabs on the right-hand pages.

Size The Product Selector Guide
in section 1.

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

Other manufacturer’s The Cross Reference Guide
part number in section 1.

Military part number  The Military Selector Guide
in scction 11.

Published March 1, 1992
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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.

© Cypress Semiconductor Corporation, 1992. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility 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 exp to result in signif

injury to the user. The inclusion of Cypress Semiconductor products in life-support systems applications implies that the mar:facturer assumes all risk of such use and in so doing indemnifies
Cypress Semiconductor against all damages.
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Page Number
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Ordering Information ........ ... . . e 1-3
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Application Notes LIStING .. ... ... s 1-6
Product SElector GUIAE . . . ..o .ottt et ettt ettt et e e e e e e e 1-8
Cross Reference GUIAE .. ... o.uu ittt et e et et e e e et e e 1-15
Static RAMs (Random Access Memory)

Device Number Description

CY2147 4096 x 1 Static R’'W RAM 2-1
CY2148 1024 x 4 Static R/W RAM 2—-6
CY21L48 1024 x 4 Static R'W RAM, Low POWer .. ... .. i ees 2-6
CY2149 1024 x4 Static RAW RAM .. o0t et 2—6
CY21L49 1024 x 4 Static R/'W RAM, LOW POWET . .. ..ottt aie e 2—-6
CY6116 2048 x 8 Static R/W RAM .. .ottt ittt et 2-12
CY6116A 2048 x 8 Static RAW RAM .. ...ttt e e 2-19
CY6117A 2048 x 8 Static RAW RAM .. ..o e 2-19
CY7C101 262,144 x 4 Static R/W RAM with Separate I/O ..................ooiiiiiiiiiiiinn, 2-26
CY7C102 262,144 x 4 Static R/W RAM with Separate I/O

CY7C106 262,144 x4 Static R/W RAM . .. ..ottt e e e
CY7C107 1,048,576 x 1 Static RAIW RAM ... .ottt
CY7C108 131,072 x 8 Static R/W RAM

CY7C109 131,072 x 8 Static R/W RAM

CY7C122 256 x 4 Static R/'W RAM Separate I/O ...t
CY7C123 256 x 4 Static R'W RAM Separate I/O ..ottt
CY7C128 2048 x 8 Static RAW RAM .. ...ttt e e
CY7C128A 2048 x 8 Static RAWRAM ..o
CY7C130 1024 x 8 Dual-Port Static RAM . .. .ottt ittt
CY7C131 1024 x 8 Dual-Port Static RAM . .. .. ..ot s
CY7C140 1024 x 8 Dual-Port Static RAM . ...ttt
CY7C141 1024 x 8 Dual-Port Static RAM . .. ... .o s
CY7C132 2048 x 8 Dual-Port Static RAM . ... ..ottt e e
CY7C136 2048 x 8 Dual-Port Static RAM . .. ...ttt e
CY7C142 2048 x 8 Dual-Port Static RAM . .. ..ot
CY7C146 2048 x 8 Dual-Port Static RAM . ... ..ottt
CY7B134 4Kx8Dual-Port Static RAM .. ... ..

CY7B135 4Kx 8 Dual-Port Static RAM .. ... .
CY7B1342 4K x 8 Dual-Port Static RAM with Semaphores

CY7B138 4K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY . ...........oovvnnn... 2-114
CY7B139 4K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY ...................... 2—-114
CY7B144 8K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY.....oovoieiie 2-128
CY7C147 4096 x 1 Static RAM ...t e

CY7C148 1024 x4 Static RAM ... .o s

CY7C149 1024 x4 Static RAM ..ot e

CY7C150 1024 x4 Static RAW RAM ..o oo e

CY7B153 65,536 x 4 Expandable Static R'W RAM ...t
CY7B154 65,536 x 4 Expandable Static R‘'WRAM .................

CY7CI57A 16,384 x 16 Static R/W Cache Storage Unit

CY7C158 Self-Timed Pipelined Static RAM . ...
CY7C159 Self-Timed Pipelined Static RAM .. ...ttt
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Static RAMs (Random Access Memory) (continued) Page Number
Device Number Description

CY7B161 16,384 x4 Static RAM Separate I/O ...........ooiuii it
CY7B162 16,384 x4 Static RAM Separate I/O . .........oooiiiiiiiiiiiiii i
CY7C161 16,384 x 4 Static R/W RAM Separate I/O

CY7C162 16,384 x 4 Static R/W RAM Separate 1/O

CY7C161A 16,384 x 4 Static R/W RAM Separate I/O

CY7C162A 16,384 x 4 Static R/W RAM Separate I/O

CY7B163 Expandable 262,144 x 1 Static R/W RAM with Separate [/O ......................... 2-202
CY7B164 16,384 x4 Static RAWRAM . ...ooii 2-208
CY7B166 16,384x4 Static RAWRAM ..o e 2-208
CY7C164 16,384 x4 Static RAW RAM ... oottt i aens 2-214
CY7C166 16,384 x 4 Static R/W RAM with Output Enable . ..................oooiiiiia.L, 2-214
CY7C164A 16,384 x4 Static RIW RAM ... .o e 2-223
CY7C166A 16,384 x 4 Static R/W RAM with Output Enable . .. ................................ 2-223
CY7C167 16,384x 1 Static RAWRAM ... i
CY7C167A 16,384 x 1 Static RAM . ... iutti ittt

CY7C168 4096 x 4 Static RAM

CY7C169 4096 x 4 Static RAM

CY7C168A 4096 x 4 R/'W RAM

CY7C169A 4096 x 4 R/W RAM

CY7C170 4096 x 4 Static R/W RAM

CY7C170A 4096 x 4 Static R/W RAM

CY7C171 4096 x 4 Static R/W RAM Separate I/O

CY7C172 4096 x 4 Static R/W RAM Separate I/0

CY7C171A 4096 x 4 Static R/W RAM Separate I/O

CY7C172A 4096 x 4 Static R/W RAM Separate I/O

CY7B173 32,768 x 9 Synchronous Cache R/W RAM

CY7B174 32,768 x 9 Synchronous Cache R/W RAM

CY7B180 L S QI 1)1 T TP

CY7B181 AKX18Cache Tag . ..v.iuinii it e
CY7C182 8,192x9Static RIWRAM ...ttt
CY7C183 2x4096x16 Cache RAM ... .. ..ottt

CY7C184 2x4096x 16 Cache RAM . ... oiuiuinini ittt e e aeene

CY7B185 8,192 x 8 Static RAM

CY7B186 8,192 x 8 Static RAM

CY7C185 8,192 x 8 Static R/W RAM

CY7C186 8,192 x 8 Static R’'W RAM

CY7C185A 8,192x 8 Static R/W RAM ...

CY7C186A 8,192x 8 Static R/W RAM ....

CY7C187 65,536 x 1 Static R/W RAM

CY7C187A 65,536 x 1 Static R/'W RAM

CY7C189 16x4Static R/WRAM ..o

CY7C190 16x4Static RAWRAM ..ot e

CY7B191 65,536 x 4 Static R/W RAM Separate I/O

CY7B192 65,536 x 4 Static R/W RAM Separate I/O

CY7C191 65,536 x 4 Static R/W RAM Separate I/O

CY7C192 65,536 x 4 Static R/W RAM Separate I/O

CY7B193 262,144 x 1Static RAWRAM ... i
CY7B1%4 65,536 x 4 Static R/W RAM

CY7B195 65,536 x 4 Static R/'W RAM with Output Enable . ............. ..o, 2-394
CY7B196 65,536 x 4 Static R/'W RAM with Output Enable . ................oooviiiiiin.. 2-394
CY7C194 65,536 x4 Static RAWRAM ..ottt 2—-402
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Static RAMs (Random Access Memory) (continued) Page Number
Device Number Description

CY7C195 65,536 x 4 Static R/'W RAM with Output Enable ... ...........oooiiiii it 2—402
CY7C196 65,536 x 4 Static R’'W RAM with Output Enable . ...................... .. ... ... 2-402
CY7B197 262,144 x 1 Static R/W RAM

CY7C197 262,144 x 1 Static R/W RAM

CY7C198 32,768 x 8 Static R/W RAM

CY7C199 32,768 x 8 Static R/W RAM

CY7B199 32,768 x 8 Static R/W RAM

CY7C1001 256K x 4 Static R/W RAM with Separate I/O

CY7C1002 256K x 4 Static R/W RAM with Separate I/O

CY7C1006 256K x4 Static RAWRAM .. ..o
CY7C1007 IMx1Static RIWRAM ...
CY7C1009 128K x 8 Static R/AW RAM . ..o .it it
CY7M19%4 64K x 4 Static RAM Module

CY7M199 32K x 8 Static RAM Module

CY745189 16 x 4 Static R/W RAM

CY27LS03 16 x 4 Static R/'W RAM

CY27S03 16 x 4 Static R/W RAM

CY27S07 16 x 4 Static R/'W RAM

CY93422A 256 x 4 Static R/'W RAM

CY93LA422A 256 x 4 Static R/W RAM

CY93422 256 x 4 Static R/W RAM

CY93L422 256 x 4 Static R/'W RAM

PROMs (Programmable Read Only Memory)

Introduction to PROMs

Device Number
CY7B201
CY7B210
CY7B211
CY7C225
CY7C235
CY7C245
CY7C245A
CY7C251
CY7C254
CY7C258
CY7C259
CY7C261
CY7C263
CY7C264
CY7C265
CY7C266
CY7C268
CY7C269
CY7C270
CY7C271
CY7C274
CY7C272
CY7C273
CY7C275

.................................................................................... 3-1
Description
128K x 8 Reprogrammable Power-Down PROM ....................cooiiiiiiin, 3-4
64K x 16 Reprogrammable Power-Down PROM .......... ..., 3-9
Reprogrammable Registered PROM ...... ... ...,
512x8Registered PROM ...t e
1024 x 8 Registered PROM . ......iuii it
2048 x 8 Reprogrammable Registered PROM
2048 x 8 Reprogrammable Registered PROM
16,384 x 8 Power-Switched and Reprogrammable PROM .......................oo... 3-42
16,384 x 8 Reprogrammable PROM ......... ... ... i, 3-42
2K x 16 Reprogrammable State Machine PROM ............. ... ..o, 3-48
2K x 16 Reprogrammable State Machine PROM .............. .. ..., 3-48
8192 x 8 Power-Switched and Reprogrammable PROM ................cooviiiine., 3-59
8192 x 8 Reprogrammable PROM ......... ... ... i, 3-59
8192 x 8 Reprogrammable PROM ......... ...t 3-59
64K Registered PROM .. ..ottt i et 3-68
8192 x 8 Power-Switched and Reprogrammable PROM ........................ooaee 3-76
8192 Registered Diagnostic PROM ...... ... oo i 3-83
8192 Registered Diagnostic PROM ....... ... ..o 3-83
16K x 16 Processor-Specific PROM ... ... .o i 3-96
32,768 x 8 Power Switched and Reprogrammable PROM ............................ 3-106
32,768 x 8 Reprogrammable PROM . ....... ..ottt 3-106
16K x 16 Reprogrammable Registered PROM ........ ... ...t 3-114
16K x 16 Power-Switched and Reprogrammable PROM .................ooiiininn, 3-121

16K x 16 Reprogrammable Registered PROM .......... ... ..., 3-126
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PROMs (Programmable Read Only Memory) (continued) Page Number
Device Number Description

CY7C276 16K x 16 Reprogrammable PROM ........... ... ..o, 3-133
CY7C277 32,768 x 8 Reprogrammable Registered PROM ................cooiiiiiiiiin.. 3-138
CY7C279 32,768 x 8 Reprogrammable Registered PROM ...........cooviiiiiiiiiiininnnnn, 3-138
CY7C281 ) 1024 x 8 PROM 3-147
CY7C282 1024 x 8 PROM 3-147
CY7C285 65,536 x 8 Reprogrammable Fast Column Access PROM ....................oooale. 3-153
CY7C289 65,536 x 8 Reprogrammable Fast Column AccessPROM ............... ..., 3-153
CY7C286 65,536 x 8 Reprogrammable Registered PROM .............c.ooiiiiiiiiiiiinnnn, 3-162
CY7C287 65,536 x 8 Reprogrammable Registered PROM .............c.coiiiiiiiiiiiinnn.. 3-162
CY7C291 2048 x 8 Reprogrammable PROM

CY7C292 2048 x 8 Reprogrammable PROM

CY7C291A 2048 x 8 Reprogrammable PROM

CY7C292A 2048 x 8 Reprogrammable PROM

CY7C293A 2048 x 8 Reprogrammable PROM
PROM Programming Information . ....... ... ...ttt et

PLDs (Programmable Logic Devices)

Introduction t0 Cypress PLIDS .. ... ...uuiutiitt it 4-1
Device Number Description

PLDC18G8 CMOS Generic 20-Pin Programmable Logic Device .................coooiiiiiiiion, 4-6
PALC20 Series Reprogrammable CMOS PAL C 16L8, 16R8,16R6, 16R4 .................ooiiinn... 4-13
PAL20 Series 5-ns, Industry-Standard, 20-PIn PLDS . ..ot 4-28
PALC20G10 CMOS Generic 24-Pin Reprogrammable Logic Device ............... ... 4-29
PALC20G10B CMOS Generic 24-Pin Reprogrammable Logic Device .............................. 4-29
PALC20G10C Generic 24-PIN PALDEVICE . . ..ottt ittt ittt e e 4-37
PLDC20RA10 Reprogrammable Asynchronous CMOS Logic Device ..................ooooiaia.. 4-47
PALC22V10 Reprogrammable CMOS PALDevice ...........ooiiiiiiiiiiiiiiiiiiiinnennnn.. 4-57
PALC22V10B Reprogrammable CMOS PAL DeVICe ........outintiiiniiiiiiiiiiiiaeennne. 4-67
PAL22V10C Universal PAL DeVICE ...ttt ittt 4-77
PAL22VP10C Universal PAL DeVICE ......vinutiii it 4-77
PAL22V10D Flash Erasable, Reprogrammable CMOS PAL Device ...........oooviiiiiinninnen... 4—-88
CY7C325 Timing Control Unit ...... ... e 4-95
CY7C330 CMOS Programmable Synchronous State Machine ................c.ooooiiiiea... 4-102
CY7C331 Asynchronous Registered EPLD .............ooiiiiiiiiiiiiiiiiiiiiiian., 4-113
CY7C332 Registered Combinatorial EPLD .......... ... i 4-126
CY7B333 General-Purpose Synchronous BICMOSPLD . . ...t iiiiienn, 4-136
CY7B335 Universal Synchronous EPLD . ... e

CY7B336 6-ns BICMOS PAL with Input Registers

CY7B337 7-ns BICMOS PAL with Input Registers

CY7B338 6-ns BICMOS PAL with Output Latches

CY7B339 7-ns BICMOS PAL with Output Latches

CY7C340 EPLD Family Multiple Array Matrix High-Density EPLDSs .. ............cooiiiiiiiiiiiiea... 4-181
CY7C341 192-Macrocell MAX EPLD ... ..ot 4-190
CY7C342 128-Macrocell MAX EPLD ........iuiuinitiiiiiiiiii it 4-201
CY7C345 128-Macrocell MAX EPLD .......iiuintit it 4-201
CY7C343 64-Macrocell MAXEPLD ... ..o 4-214
CY7C344 32-Macrocell MAX EPLD ..o 4-225
CY7C361 Ultra High Speed State Machine EPLD ...............ciiiiiiiiiiiiniinann., 4-235
PLD610 Multipurpose BiICMOS PLD

PLD Programming Information .. .............i.iiuiuinn ittt i i
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FIFOs

Device Number

CY7C443
CY7C451
CY7C453
CY7C460
CY7C462
CY7C464
CY7C470
CY7C472
CY7C474

LOGIC

Device Number
CY2901C
CY2909A
CY2911A
CY2910A
CY7C510
CY7C516
CY7C517
CY7C901
CY7C909
CY7C911
CY7C910
CY7C9101
CY7C9115
CY7C9116
CY7C9117

Table of Contents

Page Number
Description
64 x4 Serial Memory FIFO ... ..o e 5-1
64 x4 Cascadeable FIFO .. ... .. i e it e 5-6
64 x5 Cascadeable FIFO .. .. ... .ottt et e 5-6
64 x 4 Cascadeable FIFO with Output Enable ............ .. ... o i, 5-6
64 x 5 Cascadeable FIFO with Output Enable .......................oooiiee 5-6
64 x8 Cascadeable FIFO .. ... ..ottt it et 5-16
64x9 Cascadeable FIFO .. .. ... oottt e aens 5-16
512x9 Cascadeable FIFO . ... ..ot e 5-30
512x9 Cascadeable FIFO .. ....o.uttntt ittt 5-30
1024 x 9 Cascadeable FIFO 5-30
1024 x 9 Cascadeable FIFO 5-30
2048 x 9 Cascadeable FIFO 5-30
2048 x 9 Cascadeable FIFO 5-30
4096 x 9 Cascadeable FIFO 5-45
4096 x 9 Cascadeable FIFO 5-45
2048 x 9 Bidirectional FIFO 5-58
512 x 9 Synchronous FIFO 5-71
2Kx9Synchronous FIFO ... ... .o e 5-71
512 x 9 Cascadeable Clocked FIFO ...... ... ..ottt 5-84
2K x 9 Cascadeable Clocked FIFO ... ......oiititiniiii i eeiiiiennenn 5-84
8K x 9 Cascadeable FIFO
16K x 9 Cascadeable FIFO
32K x 9 Cascadeable FIFO
8K x 9 FIFO

16K x 9 FIFO
32K x 9 FIFO

Description
CMOS 4-Bit SHCE . . .o e vttt et et e e s
CMOS Microprogram Sequencers
CMOS Microprogram Sequencers
CMOS Microprogram Controller
16 x 16 Multiplier ACCUMUIALOr . .. ... o\ttt et
16X 16 MUltipliers . . ..o uvetttt et et e e e
16X 16 MUltipHErs ... ..o.oet i s
CMOS 4-Bit SHCE . ..o oot e
CMOS Microprogram Sequencers
CMOS Microprogram Sequencers
CMOS Microprogram Controller

CMOS 16-Bit SHCE . ..o vttt e et

CMOS 16-Bit Microprogrammed ALU . .........oiiuiiitinttiiiiiiennennnnn 6—90
CMOS 16-Bit Microprogrammed ALU ............ . ciiiiiiiiiiiiiiiiienn.s 6—90
CMOS 16-Bit Microprogrammed ALU ...ttt 6—90
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Communication Products Page Number
Device Number Description

CY7B921 HOTLInK TranSmitter/RECEIVET . ... .veerreerenneeeetneeeenneeeenaeeenaeeenanes
CY7B922 HOTLink Transmitter/RECEIVET ..........iuuiuuinieiiiiii i iiiiiiieanans
CY7B923 HOTLink Transmitter/ReCEIVET . ... ..ottt i,
CY7B931 HOTLink Transmitter/ReCeiVer ...........icouiuinininiiiiiiiiiiniiiiaenen...
CY7B932 HOTLink Transmitter/ReCEIVET .........ouiieiuiiiiiii i iniiaans
CY7B933 HOTLink Transmitter/ReCEIVET . ... .....tueit ittt neneeannnnns
CY7B991 Programmable Skew Clock Buffer (PSCB)

CY7B992 Programmable Skew Clock Buffer (PSCB)

RISC

Introduction to RISC .. ... ..o e i e e i 8-1
Device Number Description

CY7C601A 32-Bit RISC PIOCESSOT . . .« e ittt it ittt e e i e e 8—6
CY7C602A Floating-Point Unit 8-14
CY7C604A Cache Controller and Memory Management Unit .................c.oiiiiinn.n.. 8-20
CY7C605A Cache Controller and Memory Management Unit .................ooiunn. e 8-29
CY7C611A 32-Bit RISC Controller .........ouuniinit ittt 8-39
CY7C613 MBus Memory Controller .. ..........ouuiurii it 8—46
CY7Co614 MBus Peripheral I/O Controller ......... ...t 8—47
CY7C615 Interrupt Controller ...... ...t e 8—-48
CY7C616 MBus-to-SBus Interface Controller ..............coiiiiiiiiiiiiiiiiiiiiieens 8—-49
CY7C617 MBus-to-Video Graphics Controller ................oiiiiiiiiiiiiiiiiiniinnan, 8-50
CY7C618 SBUS CONIONET ...ttt ettt ettt e e 8-51
CYMG6001K SPARCore CPUMOAUIE ... ...t i et 8-52
CYM6002K SPARCore Dual-CPUModule ......... ..ot 8-58
CYM6003K SPARCore CPU Module for Multiprocessing ..............ccovivuiiniiiiiiininn... 8—65
Modules

Custom Module Capabilities .. ..........o.oiui i e 9-1
Device Number Description

CYM1240 256K x 4 Static RAM Module

CYM1420 128K x 8 Static RAM Module

CYM1422 128K x 8 Static RAM Module

CYM1423 128K x 8 Static RAM Module

CYM1441 ' 256K x 8 Static RAM Module

CYM1460 512K x 8 Static RAM Module

CYM1461 512K x 8 Static RAM Module

CYM1464 512K x 8 Static RAM Module

CYM1465 512K x 8 Static RAM Module

CYM1466 512K x 8 Static RAM Module

CYM1471 1024K x 8 Static RAM Module 9-47
CYM1481 2048K x 8 Static RAM Module 9—-47
CYM1540 256K x 9 Buffered Static RAM Module with Separate J/O ............................ 9-53
CYM1560 1024K x 9 Buffered Static RAM Module with Separate /O ........................... 9-58
CYM1610 16Kx 16 Static RAM Module ..ot 9-63
CYM1611 16K x 16 Static RAMModule ....... ..ottt i 9—-64
CYM1620 64K x16 Static RAMModule ......... ... ... ... 9-170
CYM1621 64K x16 Static RAMModule ... 9-175
CYM1622 64K x 16 Static RAM MOdUIE .. ...vvnttitii e 9-76

vi
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Modules (continued)

Device Number

CYM1838
CYM1840
CYM1841
CYM1910
CYM1911
CYM4210
CYM4220
CYM4241
CYM7232
CYM7264

ECL

Device Number
CY10E301
CY100E301
CY10E302
CY100E302
CY10E383
CY101E383
CY10E422
CY100E422
CY10E470
CY100E470
CY10E474
CY100E474
CY10E484
CY100E484
CY101E484
CY10E494
CY100E494
CY101E49%4

Table of Contents

Page Number
Description
64K x 16 Static RAM Module ... 9-81
256K x16 Static RAMModule ... . ... 9-86
32K x 24 Static RAM Module
64K x 24 Static RAM Module
16K x 32 Static RAM Module
16K x 32 Static RAM Module with Separate I/O ....................... ... L 9-108
32K x 32 Static RAM Module .......oouinuiiii it 9-115
64K x 32 Static RAMModule ........ooiiiuiii i 9-121
64K x32 Static RAMModule ...........ooiiii i 9-126
64K x 32 Static RAMModule ....... ... 9-131
128K x 32 Static RAMModule ...t 9-136
128K x 32 Static RAMModule .........ooiiiiiiiiiiiii i 9-141
256K X 32 Static RAM Module ..........oooii i 9-146
256K x32 Static RAMModule . ...t 9-152
16K x 68 Static RAM Module
16K x 68 Static RAM Module
Cascadeable BKXOFIFO .........ouuiiiiiiii it
Cascadeable 16K X O FIFO .. ...t e e
GAKXOFIFO ..ot e e
DRAM Controller Module ...........oiiiiiiiii i
DRAM Controller MOQUIE . ......outinett i
Description
Combinatorial ECL 16P8 Programmable Logic Device ............... ..., 10-1
Combinatorial ECL 16P8 Programmable Logic Device ..., 10-1
Combinatorial ECL 16P4 Programmable Logic Device ..............coooviiiiiininan. 10-6
Combinatorial ECL 16P4 Programmable Logic Device ..................... ... ... 10-6
ECL/TTL Translator and High-Speed Bus Driver .................cooiiiiiiinn.. 10-11
ECL/TTL Translator and High-Speed Bus Driver ......... ..., 10-11
256 x4 ECLStatic RAM ... ... . i i e 10-17
256 x4 ECLStatic RAM .. ... .o i 10—-17
4096 x 1 ECL Static RAM 10-24
4096 x 1 ECL Static RAM 10-24
1024 x 4 ECL Static RAM 10-29
1024 x 4 ECL Static RAM 10-29
4096 x 4 ECL Static RAM 10-36
4096 x 4 ECL Static RAM 10-36
4096 x 4 ECL Static RAM 10-36
16,384 x 4 ECL Static RAM 10-43
16,384 x 4 ECL Static RAM 10-43
16,384 x 4 ECL Static RAM 10-43

Vi
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Bus Interface Products
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Page Number

Device Number Description
VIC068 VMEbus Interface Controller ................oiii i 11-1
VAC068 'VMEbus Address Controller 11-16
VIC64 VMEDbus Interface Controller with D64 Functionality .............................. 11-27
CY7C964 Bus Interface Logic Circuit .. .......oouuiiutiiii i 11-39
Military Information
MIBEATY OVEIVIEW ...t vttt et ettt ettt e e e et et e et e e e ettt et e et e et e ettt aie e 12-1
Military Product Selector GUIAE . . . .. ..o ettt et et e e e 12-2
Military Ordering Information 12-7
Design and Programming Tools
Device Number Description
CY3101 PLD TOOIKIt . .ot 13-1
CY3102 Warpl PLD Compiler . .........ouuintinitiii ittt 13-3
CY3200 PLDS-MAX+PLUS Design SYSteIm . . ..o vuvuiintiitiiiii it 13-5
CY3210 PLS—EDIF Bidirectional Netlist Interface ................coooiiiiiiiiiiiiii.a, 13-10
CY3220 MAX+PLUS IIDeSign SYStem . . . ..o v ittt ittt ie e 13-17
CY3300 QuickPro Il . ... e 13-22
Quality and Reliability
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Tape and Reel Specifications . ......... .. .ottt e e e 14-16
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Module Package Diagrams . ...
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Numeric Device Index
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Cypress Semiconductor Background

Cypress Semiconductor was founded in April 1983 with the stated
goal of serving the high-performance semiconductor market. This
market is served by producing the highest-performance integrated
circuits using state-of-the-art processes and circuit design. Cypress
is a complete semiconductor manufacturer, performing its own
process development, circuit design, wafer fabrication, 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 prod-
ucts. 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 im-
plemented in the first quarter of 1986, and a 0.8-micron EPROM
process in the third quarter of 1987. To stay at the forefront of pro-
cess technology, Cypress’s 1-megabit SRAM is manufactured us-
ing its proprietary 0.65-micron CMOS process.

In keeping with the strategy of serving the high-performance mar-
kets with state-of-the-art integrated circuits, Cypress introduced
two new processes in 1989. These were a bipolar submicron pro-
cess, 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 technol-
ogy, allows Cypress to introduce the fastest, highest-performance
circuits in the industry. Cypress’s products fall into seven families:
high-speed Static RAMs, PROMS, Programmable Logic Devices,
Logic, RISC microprocessors, ECL. SRAMs and PLDs, and mod-
ule products. Members of the CMOS Static RAM family include
devices in densities of 64 bits to 1 megabit, and pcrformance from
7 ns to 35 ns. The various organizations, 16 x 4, 256 x 4 through 1

Mbit x 1, 256K x 4, and 128K x 8 provide 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 16K x 4 and 32K x 8 configurations
offers speeds as fast as 8 ns. Cypress’s cache RAMs include a 4K x
18 cache tag RAM at 12 ns match, a 32K x 9 cache RAM with a
14-ns access time, and an 8K x 16 cache RAM with a 25-ns access
time.

Cypress’s programmable products consist of high-speed CMOS
PROMs employing an EPROM programming clement 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 supcrior performance
at one half of the power consumption. PROM densities range
from 4 kilobits to 1 Mbit in byte-wide and x 16 organizations. PLD
products range from 20 pins to 84 pins with performance as fast as
5-ns propagation delay and 156-MHz operational frequency. To
support new programmable products, Cypress introduced the
QuickPro® programming system (CY3000) for PLDs and
PROM s, and the PLD ToolKit for PLDs. QuickPro is a develop-
ment tool that includes a single, IBM PC™ compatible add-on
board and a software utility program. The PLD ToolKit is a soft-
ware design tool that assembles and simulates logic functions, gen-
erates JEDEC files, and reverse assembles to create source files.
Both QuickPro and the PLD ToolKit software are updated via
floppy disk, thereby allowing quick support of all Cypress pro-
grammable products. Cypress has also introduced a VHDL-based

compiler, called WARP1, to provide high-level design support of
the worlds fastest state machine PLD, the 125-MHz CY7C361.

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 appli-
cation-specific FIFOs such as the 2K x 9 bidirectional FIFO and
the 512/2K x 9 clocked FIFO. FIFOs provide the interface be-
tween digital information paths of widely varying speeds. This al-
lows the information source to operate at its own intrinsic speed,
while the results may be processed or distributed at a speed com-
mensurate with nced.

Cypress’s Datacom group has developed a family of 300-MHz
point-to-point transmitter/receivers. HOTLIink® 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 responsible
for the Programmable Skew Clock Buffer, which allows designers
to compensate for trace delays and load capacitance in high per-
formance 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 VTC’s VIC and VAC
VME devices on the 0.8-micron CMOS process.

Until 1988, all Cypress products were TTL 1/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 x4,4K x4, and 16K x4 RAM families with balanced read/write
cycles. The ECL PLDs are combinatorial 16P8 and 16P4 devices
that can be programmed on QuickPro and other commercially
available programming tools. Both the RAMs and PLDs are of-
fered in low-power versions, reducing operating power by 30 per-
cent while achieving 5-ns access times (RAM) and 4-ns tpp (PLD).

The module family consists of both standard and custom modules
incorporating circuits from the other six product families. This ca-
pability provides a fast, low-risk solution for designs requiring 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.

Cypress’s CY7C600 family of RISC microprocessor products pro-
vides state-of-the-art high-performance computing for applica-
tions ranging from UNIX-based business computers and worksta-
tions to embedded controls. Based on the SPARC® RISC
architecture, the family provides a complete solution with Integer
Unit (IU), Floating-Point Unit (FPU), Cache Control and
Memory Management Unit (CMU), and Cache RAMs (CRAMs).
The family is functionally partitioned to provide a range of fea-
tures, performance, and price to suit each type of application. It
has also been expanded to provide full CPU modules for both
single-processor and multiprocessor applications. Additional
products have been developed that provide support for peripheral
devices in order to simplify workstation design.

Situated in California’s Silicon Valley (San Jose), Round Rock
(Austin), Texas, and Bloomington, Minnesota, Cypress houses
R&D, design, wafer fabrication, assembly, and administration.
The facilities are designed to the most demanding technical and
environmental specifications in the industry. At the Texas and
Minnesota facilitics, 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 cu-
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bic foot of air. Other environmental considerations are carefully
insured: temperature is controlled to a 0.1 degree Fahrenheit
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 as critical. Cypress assembles
80% of its packages in the United States at its San Jose, California
plant. Assembly is completed in a clean room until the silicon die
is sealed in a package. Lead frames are handled in carriers or cas-
settes through the entire operation. Automated robots remove
and replace parts into cassettes. Using sophisticated automated
equipment, parts are assembled and tested in less than five days.
The Cypress assembly line is the most flexible, automated line in
the United States. It has also been expanded to provide full CPU
modules for both single- and multiprocessor applications. Addi-
tional products have been developed which provide support for
peripheral devices in order to simplify workstation design.

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

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 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 facili-
ties, 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-per-
formance semiconductor products manufactured with a balance
of SPEED, RELIABILITY, and POWER. Cypress Semiconduc-
tor has overcome the classically held perceptions that CMOS is 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 employs
lightly doped extensions of the heavily doped source and drain re-
gions for both “N” and “P” channel transistors for significant im-
provement in gate delays. Further improvements in performance,
through the use of substrate bias techniques, have added the bene-
fit of eliminating the input and output latch-up characteristics as-
sociated with the older CMOS technologies.

Cypress pushed process development to new limits in the areas of
PROMs (Programmable Read Only Memory) and EPLDs (Er-
aseable 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 also been in use in MOS (Met-
al Oxide Silicon) also since the early 1970s. EPROM technology
has traditionally emphasized density advantages while forsaking
performance. Through improved technology, Cypress has pro-
duced the first high-performance CMOS PROMs and EPLDs, re-
placing their bipolar counterparts.

To maintain our leadership position in CMOS technology, Cy-
press has introduced a sub-micron technology into production.

This 0.8 micron breakthrough makes Cypress’s CMOS one of the
most advanced production processes in the world. The drive to
maintain leadership in process technology has not stopped with
the 0.8-micron devices. Cypress will bring a 0.65-micron process to
production in 1991 with the introduction of its 1-megabyte
SRAM.

To further enhance the technology from the reliability direction,
improvements have been incorporated in the process and design,
minimizing electrostatic discharge and input signal clipping prob-
lems.

Finally, although not a requirement in the high-performance are-
na, CMOS technology substantially reduces the power consump-
tion for any device. This improves reliability by allowing the device
to operate at a lower die temperature. Now higher levels of inte-
gration are possible without trading performance for power. For
instance, 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 tech-
nology development. Rather, the traditional failure mechanisms
of electrostatic discharge (ESD) and latch-up have been ad-
dressed and solved through process and design technology innova-
tion.

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- and 0.8-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 tech-
niques, the elimination of the “P” MOS pull-ups in the output
drivers, the use of guardring structures and care in the physical lay-
out of the products.

Cypress has also developed additional process innovations and en-
hancements: the use of multilayer metal interconnections, ad-
vanced metal deposition techniques, silicides, exclusive use of
plasma for etching and ashing process steps, and 100 percent step-
per technology with the world’s most advanced equipment.

A wholly owned subsidiary of Cypress, Aspen Semiconductor, has
developed a BICMOS technology to augment the capabilities of
the Cypress CMOS processes. The new BiCMOS technology is
based on the Cypress 0.8-micron CMOS process for enhanced
manufacturability. Like CMOS, the process is scalable, to take ad-
vantage of finer line lithography. Where speed is critical, 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 process makes
memories and logic operating up to 400 MHz possible.

Cypress technologies have been carefully designed, creating prod-
ucts that are “only the best” in high-speed, excellent reliability,
and low power.

IBM PC and IBM ESCON are registered trademarks of International Business Corporation.
QuickPro and HOTLink are trademarks of Cypress Semiconductor Corporation.

SPARC is a registered trademark of SPARC International, Inc.



==

= .

—
3

P

=y

& CYpRESS
==F SEMICONDUCTOR

Ordering Information

In general, the codes for all products (except modules and VMEbus products) follow the format below.

PAL & PLD
PREFIX DEVICE  SUFFIX FAMILY
TpaLc! T16r8 ' T-25 P C M paL 20 1
PALC 16R8 L-35 P C LOW POWER PAL 20
PALC  22VI0 -25 WC PAL 24 VARIABLE PRODUCT TERMS
PLDC  20G10  -25 W C GENERIC PLD 24
cY 7C330 ~33 P C PLD SYNCHRONOUS STATE MACHINE
CcY 10E302 -25 D C 10K ECL PLD
cY 100E302 -25 D C 100K ECL PLD
RAM, PROM, FIFO, uP, ECL
PREFIX DEVICE SUFFIX FAMILY
ey 1 Trcizs? T —4spmB! T cmos sRam !
CY 7B185 -15vV C BiCMOS SRAM
CcY 7C245  L-35P C PROM
CY 7C404 -25DM FIFO
CcY 7C901 -23P C {;P
CY 10E415 -3 DC 0K ECL SRAM
CY 100E415 -3 FC 100K ECL SRAM
B = BiCMOS
C = CMOS PROCESSING

B = MIL-STD-883C FOR MILITARY PRODUCT

LEVEL 2 PROCESSING FOR COMMERCIAL PRODUCT
SURFACE-MOUNTED DEVICES (V & S PACKAGE) TO

BE TAPE AND REELED

R = LEVEL 2 PROCESSING ON TAPE AND REELED DEVICES

Il

TEMPERATURE RANGE

C = COMMERCIAL (0°CTO +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 (CERDIP)/BRAZED DIP
E = TAPE AUTOMATED BONDING (TAB)

F = FLATPACK (SOLDER-SEALED FLAT PACKAGE)

G = PIN GRID ARRAY (PGA)

H = WINDOWED LEADED CHIP CARRIER

] = PLASTIC LEADED CHIP CARRIER (PLCC)

K = CERPACK (GLASS-SEALED FLAT PACKA E)

L = LEADLESS CHIP CARRIER (1.CC)

N = PLASTIC QUAD FLATPACK (POFP)

P = PLASTIC DUAL IN-LINE (PDIP)

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 (T LEAD)

W= WINDOWED CERAMIC DUALI. IN-LINF, PACKAGE (CERDIP)
X = DICE (WAFFLE PACK)

Y = CERAMIC LEADED CHIP CARRIER

SPEED (ns or MHz)

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

e.g., CY7C128-35PC, PALC16R8L—~25PC
Cypress FSCM #65786

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

PREFIX DEVICE SUFFIX

Feym! T1001 ' 'L D -120MB!
CYM 6001 K -40

I— PROCESSING

B = MIL-STD-883C
STANDARD

TEMPERATURE RANGE

in

C = 0°CTO +70°C
I = —40°CTO +85°C
M= —-55°CTO +125°C

SPEED
CONFIGURATION

D = DUAL-IN-LINE

F = FLAT SINGLE-IN-LINE

G = PIN GRID ARRAY

J = PLASTIC LEADED CHIP CARRIER (PLCC)

M = SINGLE-IN-LINE MEMORY MODULE (SIMM)
N = SIMM FOR ANGLED SOCKETS

Q = QUAD-IN-LINE

S = SINGLE-IN-LINE

V = VERTICAL DIP

Z = ZIGZAG-IN-LINE

L
TYPE

H = HERMETIC

K = 3.30” X 5.78” FORM FACTOR
P = PLASTIC

S = PLASTIC ON CERAMIC

W

'—————————— DATA RETENTION

L = 2.0V DATA RETENTION GUARANTEED
STANDARD

o

VMEDbus Products

PREFIX DEVICE SUFFIX
"vic' Tossal F'scp!

L

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)

Cypress FSCM #65786
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Cypress Semiconductor
Bulletin Board System (BBS)
Announcement
Version 1.1

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.

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

The phone number for the BBS is (408) 943—2954 (data).

If you have any problems or questions regarding the BBS, please contact Cypress Applications at (408)
943-2821 (voice).

There is also a Japan BBS whose number is 81 —423—-69-8220.
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Contact a Cypress representative to receive copies of the application notes listed here.

General Information

System Design Considerations When Using Cypress CMOS
Circuits

Power Characteristics of Cypress Products

Tips for High-Speed Logic Design

Protection, Decoupling, and Filtering of Cypress CMOS Circuits

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

ECL and TTL BiCMOS
Noise Considerations in High-Speed Logic Systems
Using ECL in Single +5V TTL Systems

BiCMOS TTL and ECL SRAMs Improve High-Performance
Systems

PLCC and CLCC Packaging for High-Speed Parts
A New Generation of BICMOS High-Speed TTL SRAMs

Access Time vs. Load Capacitance for High-Speed BiICMOS TTL
SRAMs

Memory and Support Logic for Next-Generation ECL Systems

SRAMs

Cypress IC I/O Characteristics

Understanding Dual-Port RAMs

Using Dual-Port RAMs Without Arbitration
Using Cypress SRAMs to Implement 386 Cache
Combining SRAMs Without an External Decoder

BiCMOS TTL SRAMs Improve MIPS R3000 and R3000A
Systems

Implementing Coherent Caches Using the CY7C180/181

PROMs

Pinout Compatibility Considerations of SRAMs and PROMs
Introduction to Diagnostic PROMs

Interfacing the CY7C289 to the AM29000

Interfacing the CY7C289 to the CY7C601

Generating PROM Code Using C, Basic, and ABEL

State Machine PROM Design Examples

Using PLD ToolKit with the CY7C361

Designing Counters with the CY7C361 EPLD

CY7C361 Arbiter with Fairness and Priority Modes

PLDs

Introduction to Programmable Logic

CMOS PAL Basics

Are Your PLDs Metastable?

PLD-Based Data Path For SCSI-2

PAL Design Example: A GCR Encoder/Decoder

T2 Framing Circuitry

Using CUPL with Cypress PLDs

Using ABEL to Program the Cypress 22V10

Using ABEL to Program the CY7C330

Using ABEL 3.2 to Program the Cypress CY7C331

Using Log/IC to Program the CY7C330

State Machine Design Considerations and Methodologies
Understanding the CY7C330 Synchronous EPLD

Using the CY7C330 in Closed-Loop Servo Control

FDDI Physical Connection Management Using the CY7C330
Bus-Oriented Maskable Interrupt Controller

Using the CY7C330 as a Multichannel Mbus Arbiter
Using the CY7C331 as a Waveform Generator

CY7C331 Application Example: Asynchronous, Self-Timed
VMEDbus Requestor

Understanding the CY7C361

Using the CY7C361 as an MBus Arbiter

TMS320C30/VME Signal Conditioner Using the CY7C361
DMA Control Using the CY7C342 MAX EPLD

Interfacing PROMs and RAMs to High-Speed DSP Using MAX
FIFO RAM Controller with Programmable Flags

Design Tips for Advanced MAX Users

One Hot State Encoding Using the CY7C344 MAX PLD

Event Generator Implemented in the CY7C361 PLD

Using the CY7C332 as a Mealy State Machine: A Priority
Encoder Example

Dual-Ported Memory Design Using Standard SRAMs and the
CY7C361 PLD

Multiprocessor Interrupt Distribution Unit Using MAX

Combinatorial Cross Bar Switch Implemented in MAX (written
in French)

Using PLD ToolKit with the CY7C361
Designing Counters with the CY7C361 EPLD
CY7C361 Arbiter with Fairness and Priority Modes



Application Notes

Logic

Understanding Small FIFOs

Understanding Large FIFOs

Designing with the CY7C439 Bidirectional FIFO (BIFO)
Microcoded System Performance

Systems with CMOS 16-Bit Microprocessor ALUs

System Architectures Using the CY7C439 Bidirectional FIFO

RISC

SPARC Software Advantages Over CISC
Register Windows

CY7C600 System Design Footnotes

The Impact of Memory on High-Performance RISC
Microprocessors

High-Speed CMOS SPARC Design

SPARC System Surface-Mount Design

Memory System Design for the CY7C601 SPARC Processor
Cache Memory Design

Synchronous Trap Identification for CY7C600 Systems

An Introduction to MBus

Multiprocessing System Boot-Up

Porting UNIX to the CY7C604 or CY7C605

Getting Started with Real-Time Embedded System Development
SPARC as a Real-Time Controller

Memory Protection and Address Exception Logic for the
CY7C611 SPARC Controller

Using the CY7C611 for High-Performance Embedded
Applications
Discrete Cache System Design for the CY7C611 Processor

Interfacing to the Mezzanine Bus: Emerging Standards for RISC
Processor Buses

Bus Products

VICO068 Special Features and Tips

Interfacing the VIC068 to MC68020

Interfacing the 68040 Processor to VICO68A

Interfacing the t800 Transputer to VIC068A Using the CY7C361
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Product Selector Guide

Static RAMs
Size Organization Pins PartNumber Speed (ns) (l;%dl@snss) Packages | Availability
64 16 x 4—Inverting 16 CY7C189 taa=15,25 5@25 D,L,P Now
64 16 x 4—Non-Inverting 16 CY7C190 taa =15,25 55@25 D,L,P Now
64 16 x 4—Inverting 16 CY745189 taa=35 90 @35 D,P Now
64 16 x 4—Inverting 16 CY27S03A taa = 25,35 90 @25 D,L,P Now
64 16 x4—Non-Inverting 16 CY27S07A taa =25,35 90 @25 D,L,P Now
64 16 x4—Inverting Low Power 16 CY27LS03M taa = 65 38@65 D,L Now
1K | 256x4 22 CY7C122 taa =15,25,35 60 @25 D,L,BS | Now
1K 256x4 24S | CY7C123 taa=7,9,10,12,15 120@7 D,L,BV | Now
1K 256x4 22 CY9122/91L22 taa = 25,35,45 120@25 D,P Now
1K | 256x4 22 CY93422A/931LA422A | taa = 35,45,60 80 @45 D,L,P Now
4K | 4Kx1—CSPower-Down 18 CY7C147 taa =25,35,45 80/10 @35 D,L,BS | Now
4K | 4Kx1—CSPower-Down 18 CY2147/21147 taa = 35,45,55 12525@35 | D,P Now
4K | 1Kx4—CSPower-Down 18 CY7C148 taa =25,35,45 80/10 @ 35 D,L,BS | Now
4K 1K x4—CS Power-Down 18 CY2148/21148 taa = 35,45,55 12020@35 | D,BS Now
4K 1Kx4 18 CY7C149 taa =25,35,45 80 @35 D,L,PS | Now
4K 1Kx4 18 CY2149/211.49 taa = 35,45,55 120@35 D,P Now
4K | 1Kx4—Separatel/O, Reset 248 | CY7C150 taa = 10,12,15,25,35 MW@12 D,L,BS | Now
8K 1K x 8—Dual Port Master 48 CY7C130 taa =25,35,45,55 170 @25 D,L,P Now
8K | 1Kx8—DualPort Slave 48 CY7C140 taa =25,35,45,55 170 @25 D,L,P Now
8K | 1Kx8—DualPort Master 52 CY7C131 taa =25,35,45,55 170 @25 JL Now
8K 1K x8—Dual Port Slave 52 CY7C141 taa =25,35,45,55 170 @25 J,L Now
16K | 2Kx8—CS Power-Down 24 CY7C128A taa = 20,25,35,45,55 90/20 @ 55 D,L,BV | Now
16K | 2K x8—CS Power-Down 24 CY6116A taa = 20,25,35,45,55 80/20 @ 55 D,L Now
16K | 2Kx8—CS Power-Down 32 CY6117A taa =20,25,35,45,55 80/20 @55 L Now
16K | 16Kx1—CSPower-Down 20 CY7C167A taa = 15,20,25,35,45 50/15 @ 45 D,LLBV | Now
16K | 4Kx4—CS Power-Down 20 CY7C168A taa = 15,20,25,35,45 70/15 @ 45 D,L,BV | Now
16K | 4Kx4 20 CY7C169A taa =15,20,25,35,45 70 @45 D,L,BV | Now
16K | 4Kx4—Output Enable 228 | CY7C170A taa = 15,20,25,35,45 90 @45 D,L,BV | Now
16K | 4K x4—Separate I/O 24S | CY7C171A taa = 15,20,25,35,45 90 @45 D,L.BV | Now
16K | 4Kx4—Separate I/O 24S | CYTCI1T2A taa = 15,20,25,35,45 90 @45 D,L,BV | Now
16K | 2Kx8—Dual Port Master 48 CY7C132 taa =25,35,45,55 170 @25 D,L,P Now
16K | 2K x8—Dual Port Slave 48 CY7C142 taa =25,35,45,55 170 @25 D,L,P Now
16K | 2Kx8—Dual Port Master 52 CY7C136 taa =25,35,45,55 170 @25 J,L Now
16K | 2Kx8—Dual Port Slave 52 CY7C146 taa =25,35,45,55 170 @ 25 JL Now
32K | 4Kx8—Dual Port, No Arbitration 48 CY7B134 taa =20,25,35 240 D,J,L,P 2Q92
32K | 4Kx8—Dual Port, w/Semaph 52 CY7B1342 taa =20,25,35 240 J,L 2Q92
32K | 4Kx8—DualPort, No Arbitration 52 CY7B135 taa =20,25,35 240 J,L 2Q92
32K | 4Kx8—Dual Port, w/Semaph, Busy,Int | 68 CY7B138 taa =15,25,35 260 G,J,L 2Q92
32K | 4Kx9—Dual Port,w/Semaph, Busy,Int | 68 CY7B139 taa=15,25,35 260 G,J,.L 2Q92
64K | 8Kx8—Dual Port, w/Semaph, Busy, Int 68 CY7B144 taa =15,25,35 260 G,J,L 2Q92
64K | 8Kx9—Dual Port, w/ Semaph, Busy, Int 68 CY7B145 taa = 15,25,35 260 G,J,L 2Q92
64K | 8Kx8—CSPower-Down 288 | CY7B185 taa=9,10,12,15 150/50 D,RV Now
64K | 8K x8—CSPower-Down 28 CY7B186 taa=12,15 140/40@12 | D,RV Now
64K | 8Kx8—CS Power-Down 28S | CY7C185 tAA = 130, }é, 15,20,25, 12020 @15 | D,L,RV | Now
64K | 8Kx8—CSPower-Down 28 CY7C186 taa =12,15,20,25,35,45 | 12020@15 | D,P Now
64K | 16Kx4—CS Power-Down 228 | CY7B164 tan=8,10,12 140/50 @ 8 D,RV Now
64K | 16Kx4—CS Power-Down 228 | CY7Cl64 tAA= 13(;, }é, 15,20,25, 115/40 @20 | D,L,BV | Now
64K | 16Kx4—Output Enable 24S | CY7B166 taa =8,10,12 140/50 @ 8 D,pV Now
64K | 16Kx4—Output Enable 248 | CY7C166 taAa= 13(;, }é, 15,20,25, 115/40@15 | D,L,RV | Now
64K \1)31.()( 4—Separate I/O, Transparent 28S | CY7B161 taa =8,10,12 140/50 @8 D,BV Now
rite
64K | 16Kx4—SeparateI/O 28S | CY7B162 taa=8,10,12 140/50 @ 8 D,PV Now
64K ‘ngx 4—Separate I/O, Transparent 28S | CY7C161 tAA= %g, }é, 15,20,25, 115/440@15 | D,L,BV | Now
rite 5
64K | 16Kx4—Separate I/O 28S | CY7C162 115/40@15 | D,L,BV | Now

taa=10,12,15,20,25,
35,45

>

1-8
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Static RAMs (continued)
Size Organization Pins PartNumber Speed (ns) (l}]%d@lbsl:’s) Packages | Availability
64K | 64Kx1—CS Power-Down 228 | CY7C187 taa = 10,12,15,20,25,35,45 | 90/40 @15 D,L.BV | Now
72K | 8Kx9 285 | CY7C182 taa = 12,15,20,25,35,45,55 | 140/35@25 | D,RV Now
72K | 4Kx18—Cache Tag, Multiprocessing 68 CY7180 tMATCH = 12,15,20 250 @12 G,J,L Now
72K | 4Kx18—Cache Tag, Eniprocessing 68 CY7181 tmarcH = 12,15,20 250@12 G,J,L Now
128K | 8Kx16—Addresses Latched except A12 | 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 | 16Kx 16—SPARC Cache RAM 52 CY7C157 taa =20,24,33 250 JL Now
256K | 32Kx8—CS Power-Down 28 CY7C198 taa =25,35,45,55 17035 @25 | D,L,P Now
256K | 32Kx8—CS Power-Down 28S | CY7C199 taa =12,15,20,25,35,45,55 | 170/35@25 | D,L,BV | Now
256K | 32Kx8—CS Power-Down 28S | CY7B199 taa=10,12,15 170@ 12 D,V Now
256K | 64Kx4—CS Power-Down 24S | CY7C194 taa = 12,15,20,25,35,45 12035@25 | D,L,BV | Now
256K | 64Kx4—CS Power Downwith OE 28S | CY7C196 taa = 12,15,20,25,35,45 12035@25 | D,L,BV | Now
256K g‘}th 4—Separate I/O, Transparent 285 | CY7C191 taa = 12,15,20,25,35,45 120/35@25 | D,L,BV | Now
rite
256K | 64Kx4—Separate I/O 28S | CY7C192 taa = 12,15,20,25,35,45 12035@25 | D,L,BV | Now
256K | 64K x4—Common I/O, Linear Decode 28S | CY7B153 taa =10,12,15 160 D,LLBV | Now
256K | 64K x4—Common I/O, Linear Decode 28S | CY7B154 taa =10,12,15 160 D,L.BV | Now
256K %K x4—Separate I/O, Transparent 28S | CY7B191 taa =10,12,15 160 D,L,BV | Now
rite
256K | 64Kx4—Separate I/O 28S | CY7B192 taa=10,12,15 160 D,L,RV | Now
256K | 64K x4—CSPower-Down 24S | CY7B194 taa=10,12,15 160 D,L,PV | Now
256K | 64Kx4—CSPower-Downw/OE 288 | CY7B195 taa =10,12,15 160 D,LLBV | Now
256K (6:451()( 4—CSPower-Downw/OE, Second | 288 | CY7B196 taa=10,12,15 160 D,L,BV | Now
256K | 64Kx4—CSPower-Downw/OE 288 | CY7C195 taa = 12,15,20,25,35,45 120/35@25 | D,L,BV | Now
256K | 256K x1—Common I/Ow/ OE 24S | CY7B193 taa =10,12,15 130 D,L,BV | Now
256K | 256K x1—CS Power-Down 24S | CY7B197 taa =10,12,15 130 D,L,BV | Now
256K | 256K x 1—CS Power-Down 248 | CY7C197 taa = 12,15,20,25,35,45 100/35@25 | D,L,PV | Now
256K | 256K x1—Linear Decode 285 | CY7B163 taa =10,12,15 130 D,LBV | 1Q92
288K | 32K x 9—Cache, 486 Burst Mode 44 CY7C173 tcpv =14,18,21 200 @ 14 L Now
288K | 32K x 9—Cache, Linear Burst Mode 44 CY7C174 tcpy = 14,18,21 200 @14 LL Now
M 128K x 8—CS Power-Down 32 CY7C108 taA = 25,35,45 140@25 L Now
M 128K x 8—CS Power-Down 32 CY7C1009 taa =12,15,20 150@15 DLV 4Q92
1M 128K x 8—CS Power-Down 32 CY7C109 taa =25,35,45 140 @25 D,V Now
™M 256K x4—CS Power-Down 28 CY7C1006 taa =12,15,20 150 @15 D,L,V 4Q93
M 256K x4—CS Power-Downw/OE 28 CY7C106 taa =25,35,45 130 @25 D,L,V Now
M $§Kx 4—Separate I/O, Transparent 32 CY7C1001 taa=12,15,20 150@15 D,L,V 1Q93
rite
1M %36Kx4—Separate 1/O, Transparent 32 CY7C101 taa =25,35,45 130@25 D,L Now
rite
M 256K x 4—Separate I/O 32 CY7C1002 taa = 12,15,20 150 @15 D,L,V 1Q93
IM | 256Kx4—Separate /O 32 | cyicioz taA = 25,35,45 130@25 D,LV Now
M 1Mx 1—CS Power-Down 28 CY7C1007 taa = 12,15,20 150@15 D,LV 1Q93
M 1Mx 1—CS Power-Down 28 CY7C107 taa = 25,35,45 130 @25 D,L,V Now
ECL SRAMs
Size Organization Pins PartNumber Speed (ns) Igg Packages Availability
1K | 256x4—10K/10 KH 244 CY10E422 taa=4,5 220 DKL Y Now
1K | 256x4—10K/10 KH 24.4 CY10E422L taa=5,7 150 D,JK,L Now
1K | 256x4—100K 24.4 CY100E422 taa=3.5,5 220 DKL Y Now
1K | 256x4—100K 244 CY100E422L taa=5,7 150 D,JK,L Now
4K | 4Kx1—10K 183 CY10E470 taa=5,7 200 D Now
4K | 4Kx1—100K 18.3 CY100E470 taa=5,7 200 D Now
4K | 1024x4—10K/10KH 244 CY10E474 taa=4,5 275 DK, LY Now
4K 1024x4—10K/10KH 244 CY10E474L taa=5,7 190 D,JLK,L Now
4K 1024 x4—100K 24.4 CY100E474 taa=3.5,5 275 D,KLY Now
4K 1024 x4—100K 244 CY100E474L taa=5,7 190 D,LK,L Now
16K | 4Kx4—10K/10KH 284 CY10E484 taa=4,5 320 DK Y Now
16K | 4Kx4—10K/10KH 284 CY10E484L taa=7,10 200 D,JK,V Now
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ECL SRAMS (continued)
Size Organization Pins PartNumber Speed (ns) Igg Packages Availability
16K | 4Kx4—100K 284 CY100E484 taa=4,5 320 D,K,V Now
16K | 4Kx4—100K 284 CY100E484L taa=7,10 200 D,LK,V Now
16K | 4Kx4—100K 284 CY101E484 taa=4,5 320 D,K,Y Now
16K | 4Kx4—100K 284 | CY101E484L taa=7,10 200 D,LKY Now
64K | 16Kx4—10K/10 KH 284 CY10E494 taa=7,8,10 190 DK,V Now
64K | 16Kx4—10K/10KH 284 | CY10E494L taa=12 135 DKV Now
64K | 16Kx4—100K 284 CY101E494 taa=7,8,10 190 DK,V Now
64K | 16Kx4—100K 284 | CY101E494L taa =12 135 D,K,V Now
64K | 16Kx4—100K 284 CY100E494 taa=8,10 190 DK,V Now
64K | 16Kx4—100K 284 CY100E494L taa=12 135 D,K,V Now
SRAM Modules
Size Organization Pins | PartNumber Speed (ns) Icgllgnllg(s:)]m Packages Availability
256K | 64Kx4—JEDEC 24 CY7M194 taa=12,15 325@10 HD Now
256K | 32Kx8—JEDEC 28 CY7M199 taa=12,15 375@10 HD Now
256K | 16Kx16—JEDEC 40 CYM1610 taa=12,15 550 @12 HD Now
taA = 20,25,35,45,50 330 @20 HD Now
256K | 16Kx16 36 CYM1611 taa=12,15 550@12 HV, PV Now
taa =20, 25,30,35,45 330 @20 HV, PV Now
512K 16Kx32—JEDEC 64 CYM1821 taa=12,15 960 @12 PM,PZ Now
taa =20,25,30,35,45 720@25 PM,PZ Now
512K | 16Kx32 88 CYM1822 taa=12,15 960 @12 HV Now
taa =20,25,30,35,45 720 @25 HV Now
768K | 32Kx24 56 CYM1720 taa = 15,20,25,30,35 330@25 PZ Now
M 256Kx4—JEDEC 28 CYM1240 taa =25,30,35,45 480 @25 HD Now
™M 128Kx8—JEDEC 32 | cymia2o taa =20,25,30,35,45,55 210@30 HD, PD Now
M 128Kx8 30 CYM1422 taa =35,45,55 200@35 PS Now
M 128Kx8—JEDEC 32 CYM1423 taa =45,55,70 210@45 PD Now
M 32Kx32 66 CYM1828 taa =25,30,35,45,55,70 400 @45 HG Now
M 64Kx16—JEDEC 40 CYM1620 taa =25,30,35,45,55 340 @25 HD, PD Now
M 64K x16 40 CYM1621 taa = 20,25,30,35,45 1250 @20 HD Now
™M 64Kx16 40 | cymie22 taa =25,30,35,45 400 @25 HV Now
M 64Kx16—JEDEC 40 CYM1624 taa =25,35,45 500 @25 PV Now
M 16K x68—Registered Address | 104 | CYM1910 taa =25,35,45 1900 @25 PV Now
M 16K x 68—Latched Address 104 | CYM1911 taa=25,35,45 1900 @ 25 PV Now
1.5M | 64Kx24 56 CYM1730 taa =25,30,35 510@25 PZ Now
2M 256Kx8—JEDEC 60 CYM1441 taa=25,35,45 960 @ 25 PZ Now
2M 64Kx32 60 CYM1830 taa=25,30,35,45,55 880@25 HD Now
2M 64Kx32—JEDEC 64 CYM1831 taa = 20,25,30,35,45 720@20 PM,PN,PZ Now
M 64Kx32 60 CYM1832 taa =25,35,45,55 980 @25 PZ Now
2.25M | 256Kx9 44 CYM1540 taa =30,35,45 1125@30 PEPS Now
4M 512Kx8—JEDEC 32 CYM1466 taa =35,45,55,70,85, 350@35 HD Now
100,120 184 @55
84 @100
4aM 512Kx8 36 CYM1460 taa =35,45,55,70 625@35 PEPS Now
4M 512Kx8 36 CYM1461 taa =70,85,100 150@70 PEPS Now
am 512Kx8—JEDEC 32 | cYM1464 taa =20,25,30,35,45,55,70 300 @35 PD Now
M 512Kx8—JEDEC 32 CYM1465 taa = 70,85, 100, 120,150 110@85 PD Now
4AM 256Kx16 48 CYM1641 taa =25,30,35,45,55 1800 @25 HD Now
4M 128Kx32 64 CYM1836 taa =20,25,30,35,45 480 @20 PM,PZ Now
4M 128Kx32 66 CYM1838 taa =25,30,35 720 @25 HG Now
8M 256Kx32 60 CYM1840 taa =20,25,30,35,45,55 1120 @25 HD,PD Now
8M 256Kx32—JEDEC 64 CYM1841 taa =20,25,30,35,45,55 960 @ 25 PM,PN,PZ | Now
8SM 1Mx8 36 CYM1471 taa = 85,100,120 110@85 PS Now
9IM 1Mx9 44 | CYM1560 taa =30,35,45 1200 @30 PE,PS Now
16M 2Mx8 36 CYM1481 taa = 85,100,120 110@85 PEPS Now
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PROMs

Size Organization Pins | PartNumber Speed (ns) (;.%‘ésl:’s) Packages | Availability

4K | 512x8—Registered 24S | CY7C225 tsa/co = 25/12,30/15,35/20,45/25 | 90 D,L,P Now

8K | 1024x8—Registered 248 | CY7C235 tsa/co = 25/12,30/15,40/20 90 D,L,P Now

8K 1Kx8 248 CY7C281 taa = 30,45 90 @45, D,L,P Now
100 @30

8K 1Kx8 24 CY7C282 taa = 30,45 90 @45, D,L,P Now
100 @30

16K | 2Kx8—Registered 24S | CY7C245/L | tsasco =25/12,35/15,45/25 90/60 D,L,P,Q,S,W | Now

16K 2K x8—Registered 248 CYT7C245A/L | tsa/co = 15/10,18/12,25/12,35/15 1%0 @15, D,L,P,Q,S,W | Now
90/60 @ 25

16K | 2Kx8 24S | CY7C291/L taa = 35,40 90/60 D,L,PQ,S,W | Now

16K | 2Kx8 24S | CY7C291A/L | taa =20,25,30,35,50 120/40 @ 20, | D,L,P,Q,S,W | Now
90/30 @25

16K | 2Kx8 24 CY7C292/L taa = 35,50 90/60 D,P Now

16K | 2Kx8 24 CYTC292A/L | taa =20,25,30,35,50 120/40 @ 20, | D,L,P,Q,S,W | Now
90/30 @ 25,
60/15 @35

16K 2K x8—CS Power-Down 24S CY7C293A/L | taa =20,25,30,35,50 120/40@ @20, | D,L,PQ,S,W | Now
90/30 @ 25

16K | 2Kx8—Reprogrammable State | 28 CY7C258 taa =12,15,18,25 175 H,PW 3Q92

Machine Prom
16K | 2Kx8—Reprogrammable State | 28 CY7C259 taa =12,15,18,25 200 H,PW 3Q92
Machine Prom

64K 8K x8—CS Power-Down 24S CY7C261 taa = 20,25,30, 35,4045,55 140/40 @ 20, | D,L,P,Q,S,W | Now
100/30 @ 25

64K 8Kx8 24S CY7C263 taa = 20,25,30, 35,40,45,55 140/40 @ 20, | D,L,B,Q,S,W | Now
100/30 @ 25

64K 8Kx8 24 CY7C264 taa = 20,25,30, 35,40,45,55 140/40 @ 20, | D,P Now
100/30 @ 25

64K 8K x8—Registered 28S CY7C265 tsa/co = 40/20,15/12,25/20,18/15 | 140 @15, D,L,PQ,S,W | Now
100 @40

64K | 8Kx8—EPROM Pinout 28 CY7C266 taa =20,25 190/15@ 20, | D,L,P,Q,W Now
100/15 @ 35

64K | 8Kx8—Registered, Diagnostic | 28S CY7C269 tsa/co = 15/12,18/15,25/20, 190 @15, D,L,,Q,S,W | Now

40/20,50/25 100 @ 40,

80@50

64K | 8Kx8—Registered, Diagnostic | 32 CY7C268 tsa/co = 40/20,50/25 lOOO@ 40, D,L,Q,W Now
80 @50

128K | 16Kx8—CS Power-Down 28S | CY7C251 taa =45,55,65 100/30 D,L.PQW Now

128K | 16Kx8 28 CY7C254 taa =45,55,65 100/30 D,P Now

256K | Processor-Specific PROM 44 CY7C270 tAA/CKB = 35/24,40/30 250 Q 2Q92

256K | 16Kx 16—Registered 40 CY7C272 tsa/co = 25,30 250 QW 2Q92

EPROM Pinout

256K | 16Kx16—Registered 44 CY7C275 tas/cko = 25/15,30/18 250 Q 2Q92

256K | 16Kx16 44 CY7C276 taa =30,35 250 Q 2Q92

256K | 16Kx 16—Power-Down 40 CY7C273 taa = 40,45 250 QW 2Q92

EPROM Pinout

256K | 32Kx8—CSPower-Down 288 | CYy7C271 taa = 35, 45,55 120/30 D,LLPQ,W Now

256K | 32Kx8—EPROM Pinout 28 CY7C274 taa =35,45,55 120/30 D,L,RQ,W Now

256K | 32Kx8—Registered 285 | CY7C277 tsa/co = 40/20,30/15,50/25 120/30 D,L.PQ,W Now

256K | 32Kx8—Latched 28 CY7C279 taa =35,45,55 120/30 D,L,PQW Now

512K | 64Kx8 28 CY7C286 taa =50,60,70 120 QW Now

512K | 64Kx8—Registered 28S CY7C287 tco=20 150 QW Now

512K | 64Kx8with ALE 285 | CY7C285 taa = 65/20,75/25,85/35 180 QW Now

512K | 64Kx8with ALE 328 | CY7C289 taa = 65/20,75/25,85/35 180 QW Now

M 64K x 16—Power-Down 40 CY7B210 taa =25,30 180/25 QW 2Q92

M 64K x 16—Registered 40 CY7B211 tsa/co = 18/12,25/15 180 QW 2Q92

1M 128Kx 8 32 CY7B201 taa =25,30 180/25 QW 2Q92
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PLDs
si . . Icc/Isp Availa-
ize Organization Pn}s PartNumber Speed (ns) (mA@ns) Packages bility
PAL20 16L.8 20 PAL16L8B tpp=5 180 D,J,P 2Q92
PAL20 16R8 20 PAL16R8B ts/co = 4/4.5 180 D,J,P 2Q92
PAL20 16R6 20 PAL16R6B tppys/co = 5/4/4.5 180 D,J,P 2Q92
PAL20 16R4 20 PAL16R4B tppy/s/co = 5/4/4.5 180 D,J,P 2Q92
PAL20 1618 20 PALCI6L8/L | tpp=20 70,45 D,L,PQ,V\W Now
PAL20 16R8 20 PALC16R8/L | tsico=15/12 70,45 D,L,PQ,VW Now
PAL20 16R6 20 PALC16R6/L | tppys/co = 20/20/15 70,45 D,L,PQ,V,W Now
PAL20 16R4 20 PALC16R4/L | tppss/co = 20/20/15 70,45 D,L,PQ,V,W Now
PLD20 | 18G8—Generic 20 PLDC18G8 tppys/co = 12/8/10 90/70 D,J,LLBQ,V;W | Now
PLD24 |22V10—Macrocell 24S | PALC22V10/L | tppss/co = 25/15/15,20/12/12 90,55 D,JLK,L,P,Q,W | Now
PLD24 | 22V10—Macrocell 24S | PALC22V10B | tppss/co = 15/10/10 90 PDg{,v{; KL, Now
PLD24 | 22V10—Macrocell 24S | PAL22V10C tppys/co = 7.5/3/6,10/3.6/7.5 190 D,JLP Now
PLD24 | 22VP10—Macrocell 24S | PAL22VP10C | tpps/co = 7.5/3/6,10/3.6/7.5 190 D,J,L,P Now
PAL24 22V10—Macrocell 24 PALC22V10D | tpp=7.5/10 90 D,J,L,P Now
PLD24 | 20G10—Generic 24S | PLDC20G10 tepss/co = 25/15/15 55 D,JLPQW Now
PLD24 | 20G10—Generic 24S | PLDC20G10B | tppss/co=15/12/10 70 D,H,J,L,p,Q,W | Now
PLDB24 | 20G10—Generic 24S | PLD20G10C tppys/co = 7.5/3/6.5,10/3.6/7.5 190 D,J,L,P Now
PLD24 | 20RA10—Asynchronous 24S | PLD20RA10 | tppss/co = 15/10/15 80 D,H,J,L,EQ,W | Now
PLD24 | PLD610—16 Macrocell 24S | CY7B326 tpp =10 130 D,JKLPY Now
PLD28 | 7C330—State Machine 28S | CY7C330 fMax, tis, tco= 66 MHz/3ns/12ns | 130@50MHz | D,H,J,L,P,Q,W | Now
PLD28 7C331%—Asyn%hronous, 288 | CY7C331 tpp/s/co = 20/12/20 120@25 ns D,H,J,L,L,Q,W | Now
egisteres
PLD28 | 7C332—Input Registered, |28S | CY7C332 tpp=15 120@20 ns D,H,J,L,;,Q,W | Now
Combinatorial
PLD28 | 7B333—16 Macrocell 288 | CY7B333 tepys/co = 10/8/8 130 D,JLKLPY Now
PLD28 | 7C335—Universal 288 | CY7C335 fmax/tis = 83MHz/2ns 140 D,H,J,L,,Q,W |2Q92
Synchronous
PLD28 | 7B336—Input Reg.,2PTs 288 | CY7B336 fMaxp = 156 MHz,tco = 6ns 180 D,J, LRV Now
PLD28 | 7B337—Input Reg.,4PTs 288 | CY7B337 fmaxp = 142 MHz,tco =7ns 180 D,J,L,pV Now
PLD28 7B33§;l(_)utput Latched, 28S | CY7B338 fmaxp = 156 MHz, tpp = 6ns 180 D,J,L,BV Now
1y
PLD28 7B332;§s)utput Latched, 28S | CY7B339 fmaxp = 142MHz, tpp = 7ns 180 D,JL,.RV Now
PLD28 7C36131—11312 Macrocell State | 285 | CY7C361 fmax =125MHz 140 D,H,J,LL,Q,W | Now
achine
MAX?28 | 7C344—32 Macrocell 288 | CY7C344 tppys/co = 20/12/12 200/150 D,H,J,L,P,Q,W | Now
MAX44 | 7C343—64 Macrocell 44 CY7C343 tppss/co = 25/15/14 135/125 H,J Now
MAX68 | 7C342—128 Macrocell 68 CY7C342 tppss/co = 25/15/14 250/225 G,H,J, LR Now
MAXS84 | 7C341—192 Macrocell 84 CY7C341 tppys/co = 30/20/16 380/360 H,J Now
ECL PLDs
Organization Pins PartNumber Speed (ns) (M{% ns) Packages Availability
16P8—10 KH 24 CY10E301 tpp=3.5,4 240 D,KY Now
16P8—10 KH 24 CY10E301L tpp =6 170 1P Now
16P8—100K 24 CY100E301 tpp=3.5,4 240 D,KY Now
16P8—100K 24 CY100E301L tpp=6 170 1P Now
16P4—10 KH 24 CY10E302 tpp =3,4 220 D, K Y Now
16P4—10 KH 24 CY10E302L tpp=4 170 JI,P Now
16P4—100K 24 CY100E302 tpp=3,4 220 D,KY Now
16P4—100K 24 CY100E302L tpp=4 170 JP Now
FIFOs
Organization Pins PartNumber Speed Icc/lss Packages Availability
(mA@ns)
64x4 16 CY3341 1.2,2MHz 45 D,P Now
64x4 16 CY7C401 5,10,15,25 MHz 75 D,L,P Now
64x4—w/OE 16 CY7C403 10,15,25MHz 75 D,L,P Now
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FIFOs (continued)

Organization Pins PartNumber Speed (l:‘%dl@snns) Packages Availability
64x5 18 CY7C402 5,10,15,25MHz 75 D,L P Now
64x5—w/OE 18 CY7C404 10, 15,25 MHz 75 D,L,P Now
64 x 8—w/OE and Almost Flags 28S CY7C408A 15,25,35 MHz 120 D,L,PV Now
64 x 9—w/Almost Flags 28S CY7C409A 15,25,35MHz 120 D,L,PV Now
512x9—w/Half Full Flag 28 CY7C420 20, 25,30,40, 65 ns 142/30 D,P Now
512x9—w/Half Full Flag 28S CY7C421 20, 25, 30,40, 65 ns 142/30 D,J,L,pV Now
512 x 9—Clocked 28S CY7C441 14,20,30ns* 180 D,J,L,pV Now
512 x 9—Clocked w/ Prog. Flags 32 CY7C451 14,20,30 ns* 180 D,J,L Now
1K x9—w/Half Full Flag 28 CY7C424 20, 25,30,40, 65 ns 142/30 D,P Now
1K x9—w/Half Full Flag 288 CY7C425 20, 25,30,40, 65 ns 142/30 D,J,L,P Now
2K x9—w/Half Full Flag 28 CY7C428 20, 25,30,40, 65 ns 142/30 D,P Now
2K x 9—w/Half Full Flag 28S CY7C429 20, 25,30,40, 65 ns 142/30 D,J,L,pV Now
2K x 9—Bidirectional 28S CY7C439 30,40, 65ns 140/40 D,JL,pV Now
2K x 9—Clocked 288 CY7C443 14,20,30ns* 180 D,J,L,BV Now
2K x 9—Clocked w/ Prog. Flags 32 CY7C453 14,20,30ns* 180 D,J,L Now
4K x9—w/Half Full Flag 28 CY7C432 25,30, 40,65 ns 142/25 D,P Now
4K x 9—w/Half Full Flag 288 CY7C433 25,30,40,65ns 142/25 D,J,L,pV Now
8K x 9—Module 28 CYM4210 30, 40, 50, 65 ns 540/120 HD Now
8K x 9—w/ Half Full Flag 28 CY7C460 15,25,40ns 180 D,J,L,P Now
8K x 9—w/ Prog. Flags 28 CY7C470 15,25,40ns 180 D,J,.L,P Now
16K x 9—w/ Half Full Flag 28 CY7C462 15,25,40ns 180 D,J,L,P Now
16K x 9—w/ Prog. Flags 28 CY7C472 15,25,40ns 180 D,J,L,P Now
16K x 9—Module 28 CYM4220 30, 40, 50, 65 ns 540/120 HD Now
32K x 9—w/ Half Full Flag 28 CY7C464 15,25,40ns 180 D,J,L,P Now
32K x 9—w/ Prog. Flags 28 CY7C474 15,25,40ns 180 D,J,L,P Now
64K x 9—Module 28 CYM4241 85,100 ns 240 @ 85 PD Now

Logic

Organization Pins | PartNumber Speed (ns) (:;%%S.?s) Packages | Availability

Programmable Skew Clock Buffer 32 CY7B991 15-80 MHz 65 J,L 2Q92
(TTL Output)
Programmable Skew Clock Buffer 32 CY7B992 15-80 MHz 65 J,L 2Q92
(CMOS Output)
2901—4-Bit Slice 40 CY7C901 tcrk =23,31 70 D,JL,P Now
2901—4-Bit Slice 40 CY2901 C 140 D,P Now
4x2901—16-Bit Slice 64 CY7C9101 tcrk = 30,40 60 D,J,L,P Now
29116—16-Bit Controller 52 CY7C9116 terk = 35,45,53,79,100 145 D,G,],L Now
29116—16-Bit Controller 52 CY7C9115 torLk = 35,45,53,79,100 145 J Now
29117—16-Bit Controller 68 CY7C9117 teLk = 35,45,53,79,100 145 G,J,L Now
2909—Sequencer 28 CY7C909 tcrk = 30,40 55 D,J,L,P Now
2911—Sequencer 20 CY7C911 terk = 30,40 55 D,J,LP Now
ECL/TTL Translator—10KH 84 CY10E383 tpp =3/4ns 255 J 2Q91
ECL/TTL Translator—100K 84 CY101E383 tpp =3/4ns 255 J 2Q91
2909—Sequencer 28 CY2909 A 70 D,P Now
2911—Sequencer 20 CY2911 A 70 D,P Now
2910—Controller (17-word Stack) 40 CY7C910 tcrk =40,50,93 100 D,J,L,P Now
2910—Controller (9-word Stack) 40 CY2910 A 170 D,J,L,P Now
16x 16 Multiplier 64 CY7C516 tme=38,45,55,75 100@ 10MHz D,G,J,L,P Now
16 x 16 Multiplier 64 CY7C517 tmc =38,45,55,75 100 @ 10MHz D,G,J,L,P Now
16x 16 Multiplier/Accumulator 64 CY7C510 tmc =45,55,65,75 100 @ 10MHz D,G,J,.L,P Now
SPARC Cashe Storage Unit 160 CY7C611A Freq.=25MHz 600 N Now

Note:

* Clocked FIFO [CY7C441/443/451/453] times are cycle times.
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RISC
Desc. Organization Pins | PartNumber | Speed (MHZ) (ml(%%%’mz) Packages | Availability
U SPARC 32-bit Integer Unit 207 CY7C601A | Freq.=40,33,25 | 675 G Now
FPU | Floating-Point Unit 143 CY7C602A | Freq.=40,33,25 | 350 G Now
(Controller and Processor)
CMU | Cache-Controlled Memory 243 CY7C604A Freq. =40, 33,25 | 750 G Now
Management Unit :
CMU | Cache Controller and Multiprocessing 243 CY7C605A | Freq.=40,33,25 | 850 G Now
-MP Memory Management Unit
jLo) SPARC 32-bit Integer Unit for 160 CY7C611A | Freq.=25 600 N Now
Embedded Control
CSU | SPARC Cache Storage Unit 52 CY7CI157A | Freq.=40,33,25 | 250 J Now
CPU | Complete Uniprocessor SPARC CPU MBus 100 | CYM6001K | Freq.=40,33,25 | 2600 Now
CPU | Complete Multiprocessor SPARC Dual CPU MBus 100 | CYM6002K | Freq.=40,33,25 |} 5200 Now
CPU | Complete Multiprocessor SPARC Single CPU | MBus 100 | CYM6003K | Freq.=40,33,25 | 2800 Now
Design and Programming Tools
PartName Type PartNumber
QuickPro II Programmer CY3300
PLD ToolKit Design Tool CY3101
MAX+PLUSY Design Tool CY3201
QP2—MAX" PLD Programmer Programmer CY3202
MAX+PLUS PLS—-EDIF Design tool CY3210
VMEDbus Interface Products
Organization Pins PartNumber Speed (MHz) Icc(mA) Packages Availability
'VME Interface Controller 144/160 | VICO68A 64 250 B,G,N,U Now
'VME Address Controller 144/160 | VACO068A 50 150 B,G,N,U Now
64-Bit VIC 144/160 | VIC64 64 300 B,G,N,U Now
Communication Products
Organization Pins PartNumber Speed (MHz) Icc(mA) Packages Availability
HotLink Transmitter 28 CY7B921 130-170 70 D,J,.L,P 3Q92
HotLink Transmitter 28 CY7B922 170-240 70 D,J,L,P 3Q92
HotLink Transmitter 28 CY7B923 240-310 70 D,JL,L,P 3Q92
HotLink Receiver 28 CY7B931 130-170 100 D,JL,P 3Q92
HotLink Receiver 28 CY7B932 170-240 100 D,J,L,P 3Q92
HotLink Receiver 28 CY7B933 240-310 100 D,J,L,P 3Q92

Notes:

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 Vcc = 5V = 10% (Vcc = SV = 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 =
D = CERDIP S =
E = TAPE AUTOMATED BOND T =
(TAB) U=
F = FLATPAK V =
G = PIN GRID ARRAY (PGA) W =
H = WINDOWED HERMETIC LCC X =
J = PLCC HD =
K = CERPAK HV =
L = LEADED CHIP CARRIER (LCC) PF =
N = PLASTIC QUAD FLATPACK PS =
P = PLASTIC PZ =
Q = WINDOWED LCC Y=

WINDOWED PGA

SOIC

WINDOWED CERPAK
CERAMIC QUAD FLATPACK
SOJ

WINDOWED CERDIP
DICE

HERMETIC DIP
HERMETIC VERTICAL DIP
PLASTIC FLAT SIP
PLASTIC SIP

PLASTIC ZIP

CERAMIC LCC
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Product Line Cross Reference

2147-45C
2147-45M+
2147-55C
2147-55M
2148-35C
2148-35C
2148-35M
2148-45C
2148-45C
2148-45M
2148—45M+
2148-55C
2148-55C
2148—55M
2149-35C
2149-35C
2149-35M
2149-45C
2149-45M
2149~45M
2149-55C
2149-55C
2149-55M
21148-35C
21148-45C
21148-45C
21148-55C
21149-35C
21149-45C
21149-45C
21149-55C
27S03AC
27S03AM
27S803C
27S803C
27S03M
27S03M
27S07AC
27S07AM
27807C
27S07T™M
27S07T™M
2901CC
2901CM
2909AC
2909AM
2910AC
2910AM
2910C
2910M
2911AC
2911AM
3341-2C
3341-2M
3341C
3341IM
54S189M
6116—45C
6116—55C
6116—55M

CYPRESS
7C147-35C
2147-35C
7C147-45C
7C147—-45M+
2147-45C
2147-45M
21148-35C
7C148-35C
7C148-35M
2148-35C
21148-45C
2148-35M
7C148—45M+
2148-45C
21148-55C
2148—-45M
21149-35C
7C149-35C
7C149-35M
21149-45C
2149-35M
7C149-45M
2149-45C
21149-55C
2149-45M
7C148-35C
21148-35C
7C148-45C
21148—-45C
7C149-25C
21149-35C
7C149-45C
211.49—-45C
7C189-25C
7C189—-25M
27S03AC
748189C
27S03AM
545189M
7C190-25C
7C190-25M
27S07AC
27S07AM
7C190—-25M
7C901-31C
7C901-32M
7C909-40C
7C909—-40M
7C910-50C
7C910-51M
2910AC
2910AM
7C911-40C
7C911-40M
7C401-5C+
7C401-10M
3341-2C
3341-2M
27S03M
6116—35C
6116—-45C
6116—45M

CYPRESS
74S189C
7C122-25C
7C122-35C
7C122—-35M
7C123-12C
7C128-35C
7C128-45C
7C128—-45M
7C128-55C
7C128-55M
7C130-45C
7C130-55C
7C130-55M
7C131-45C
7C131-55C
7C131-55M
7C132-45C
7C132-55C
7C132—-55M
7C136—45C
7C136—55C
7C136—55M
7C140-35C
7C140—45C
7C140-55C
7C141-35C
7C141-45C
7C141-55C
7C147-35C
7C147-45C
7C148—-35C
7C148—-45C
7C149-35C
7C149—45C
7C149—45M
7C150-25C
7C150-35C
7C150-35M
7C167-35C
7C167—-45M
7C168-35C
7C168—45M
7C169-35C
7C169—40M
7C170-35C
7C170—-45C
7C170-45M
7C171-35C
7C171-45M
7C172-35C
7C172~-45M
7C186L—45M
7C189-25C
7C190-25C
7C191-45M
7C192—-45M
7C194-35C
7C194—-45C
7C194—-45M
7C196—35C
7C196—-45C
7C197-35C

CYPRESS
27S03C
7C122—-15C+
7C122-25C
7C122-25M
7C123-7C
7C128-25C
7C128-35C
7C128-35M+
7C128—-45C+
7C128—-45M+
7C130-35C
7C130-45C
7C130-45M
7C131-35C
7C131-45C
7C131-45M
7C132-35C
7C132—-45C
7C132—-45M
7C136—-35C
7C136-45C
7C136-45M
7C140-25C
7C140-35C
7C140-45C
7C141-25C
7C141-35C
7C141-45C
7C147-25C+
7C147-35C
7C148-25C+
7C148-35C
7C149-25C+
7C149-35C
7C149-35M
7C150-15C
7C150-25C
7C150-25M
7C167-25C
7C167-35M+
7C168-25C
7C168—35M+
7C169-25C
7C169—-35M+
7C170-25C
7C170-35C
7C170—-35M
7C171-25C
7C171-35M+
7C172-25C
7C172-35M+
7C186—45M
7C189-15C+
7C190-15C+
7C191-35M
7C192-35M
7C194-25C
7C194-35C+
7C194-35M
7C196-25C
7C196—-35C+
7C197-25C

CYPRESS
7C197-45C
7C197—-45M
7C198-45C
7C198—-55C
7C198—55M
7C199-45C
7C199-55C
7C199-55M
7C225-30C
7C225-30M
7C225-40C
7C225~40M
7C235-40C
7C245-35C
7C245-45C
7C245—-45M
TC245A-25C
7C245A-35C
7C245A-35M
7C245AL-35C
7C245L-35C
7C245L—-45C
7C251-55C
7C251-65C
7C251-65C
7C251-65M
7C253-65M
7C254-55C
7C254—65C
7C254—-65M
7C261—-45C
7C261-55C
7C261-55M
7C263-45C
7C263-55C
7C263—-55M
7C264-45C
7C264-55C
7C264—55M
7C268—-50C
7C268-60C
7C268—-60M
7C269-50C
7C269—-60C
7C269—-60M
7C281-45C
7C282—45C
7C291-35C
7C291-50C
7C291-50M
7C291A-35C
7C291A—-35M
7C291A-50C
7C291A-50M
7C291AL-35C
7C291AL-50C
7C291L-35C
7C291L-50C
7C292-35C
7C292-50C
7C292L-35C
7C292L—-50C

CYPRESS
7C197-35C+
7C197-35M
7C198-35C
7C198—45C+
7C198—-45M
7C199-35C
7C199-45C+
7C199-45M
7C225-25C
7C225-25M
7C225-30C
7C225-35M
7C235-30C
7C245-25C
7C245-35C
7C245-35M
7C245A-18C
7C245AL-35C
7C245A-25M
TC245A-25C+
7C245-35C+
7C245L-35C
7C251-45C
7C251-55C
7C251-55C
7C251-55M
7C253-55M
7C254-45C
7C254-55C
7C254~55M
7C261-35C
7C261-45C
7C261-45M
7C263—-35C
7C263~45C
7C263—-45M
7C264—-35C
7C264—45C
7C264—45M
7C268—-40C+
7C268—-50C
7C268—-50M+
7C269—40C+
7C269—-50C
7C269—-50M+
7C281-30C
7C282-30C+
7C291-25C+
7C291-35C
7C291-35M
7C291AL-35C
7C291A-30M
7C291AL~50C
7C291A-35M
7C291A~-25C+
7C291AL~35C
7C291-35C+
7C291L-35C
7C292-25C+
7C292-35C
7C292-35C+
7C292L-35C

INFO i
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Product Line Cross Reference

CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS
7C293A~35C 7C293AL—-35C 7C517-55M 7C517-42M PALC16R6—40M PALC16R6—30M
7C293A—-35M 7C293A=30M 7C517-75C 7C517-55C PALC16R6L—35C PALC16R6L—25C
7C293A~50C 7C293AL~-50C 7C517-75M 7C517-55M PALC16R8-25C PALCI16R8L—25C
7C293A—50M 7C293A-35M 7C901-31C 7C901-23C+ PALC16R8—30M PALC16R8—20M
7C293AL~35C 7C293A—20C+ 7C901-32M 7C901-27M PALC16R8-35C PALC16R8—25C
7C293AL~50C 7C293AL~35C 7C909—40C 7C909-30C PALC16R8—40M PALC16R8—30M
7C401-10C 7C401-15C 7C909—40M 7C909—30M PALC16R8L—35C PALC16R8L—25C
7C401-10M 7C401-15M 7C910-50C 7C910-40C PALC22V10-35C PALC22V10-25C
7C401-5C 7C401-10C 7C910-51M 7C910—46M PALC22V10—40M PALC22V10—-30M
7C402—10C 7C402—-15C 7C910-93C 7C910-50C PALC22V10L—25C  PALC22V10-25C
7C402—10M 7C402—15M 7C910—-99M 7C910-51M PALC22V10L-35C  PALC22V10L-25C
7C402—-5C 7C402~-10C 7C9101-40C 7C9101-30C PLDC20G10-35C PLDC20G10-25C
7C403-10C 7C403-15C 7C9101-45M 7C9101-35M PLDC20G10—40M  PLDC20G10—-30M
7C403—10M 7C403~15M 7C911-40C 7C911-30C
7C403—15C 7C403-25C 7C911-40M 7C911-30M ALTERA CYPRESS
7C403~-15M 7C403—-25M 9122-25C 7C122-15C PREFIX:EPM PREFIX:CY
7C404—-10C 7C404~15C 9122-25C 911.22-25C PREFIX:EP PREFIX:PLD
7C404—10M 7C404—15M 9122-35C 9122-25C 5032DC 7C344—25WC
7C404—15C 7C404-25C 9122—-35C 91L.22—35C 5032DC—2 7C344—20WC
7C404—15M 7C404—25M 9122-45C 931422C 5032DM 7C344-25WMB
7C408—15C 7C408—25C 911.22-25C 7C122-25C 5032JC 7C344—25HC
7C408—15M 7C408—25M 91L.22—-35C 7C122-35C 50321C—-2 7C344—20HC
7C408—25C 7C408-35C 911.22—-45C 93L422AC 5032IM 7C344—25HMB
7C409-15C 7C409-25C 93422AC 7C122-35C 5032LC 7C344-25]C
7C409—15M 7C409-25M 93422AC 9122-35C 5032LC-2 7C344-20IC
7C409—25C 7C409-35C 93422AM 7C122-35M 5032PC 7C344—25PC
7C420—-40C 7C420—-30C 93422C 93L422AC 5032PC—2 7C344—20PC
7C420—40M 7C420-30M 93422M 93422AM 5064IC 7C343-35HC
7C420—65C 7C420-40C 93422M 931422AM 50641C—2 7C343-30HC
7C420—65M 7C420—40M 93LA22AC 7C122-35C 5064IM 7C343—-35HMB
7C421-40C 7C421-30C 93L422AC 911.22—-45C 5128GC 7C342-35RC
7C421-40M 7C421-30M 931422AM 7C122-35M 5128GC—1 7C342-25RC
7C421-65C 7C421-40C 931422C 93L422AC 5128GC—2 7C342-30RC
7C421—-65M 7C421-40M 93L422M 93L422AM 5128GM 7C342—-35RMB
7C424-40C 7C424-30C M1220HD-10C 7M194—-10DC 5128]C 7C342-35HC
7C424—40M 7C424—30M M1220HD-12C 7TM194~—12DC 5128JC-1 7C342—-25HC
7C424—65C 7C424—40C M1220HD-15C 7M194—15DC 5128]C-2 7C342—30HC
7C424—65M 7C424—40M M1220HD-20C 7M194—-20DC 5128]M 7C342—35HMB
7C425-40C 7C425-30C M1220HD—12MB 7M194—12DMB 5128LC 7C342-35]C
7C425—-40M 7C425-30M M1220HD—15MB TM194—15DMB 5128LC-1 7C342-25]C
7C425—65C 7C425-40C M1220HD ~20MB 7M194—20DMB 5128LC—2 7C342-30JC
7C425—65M 7C425-40M MI1400HD - 10C TM199—10DC 610~25C 610—25C
7C428—40C 7C428-30C 610~35M 610—25MB
M1400HD—12C 7M199-12DC
7C428—40M 7C428-30M 610A—10C 610—10C
7C428—65C 7C428—40C MI1400HD-15C TM199-15DC 610A—12C 610—12C
7C428—-65M 7C428—40M M1400HD-20C M199-20DC 610A—15C 610—15C
7C429—-40C 7C429—30C M1400HD~-12MB T™M199-12DMB
7C429—40M 7C429—30M M1400HD—15MB 7M199—15DMB AMD CYPRESS
7C429—65C 7C429~40C M1400HD—20MB 7M199—20DMB PREFIX:Am PREFIX:CY
7C429—65M 7C429-40M PALCI16L8—25C PALC16L8L—25C PREFIX:SN PREFIX:CY
7C510-55C 7C510-45C PALC16L8—30M PALC16L.8—20M SUFFIX:B SUFFIX:B
7C510-65C 7C510-55C PALC16L8-35C PALC16L8—25C SUFFIX:D SUFFIX:D
7C510—-65M 7C510—55M PALC161.8—40M PALC16L8—-30M SUFFIX:F SUFFIX:F
7C510-75C 7C510—65C PALC16L8L—35C PALC16L8L—25C SUFFIX:L SUFFIX:L
7C510-75M 7C510—65M PALC16R4—25C PALC16R4L—25C SUFFIX:P SUFFIX:P
7C516—45C 7C516—38C PALC16R4~30M PALC16R4—20M 2130-100C 7C130—-55C
7C516-55C 7C516—45C PALC16R4—35C PALC16R4—25C 2130-120C 7C130—-55C
7C516—55M 7C516—42M PALC16R4—40M PALC16R4—30M 2130-55C 7C130-45C
7C516-75C 7C516—55C PALC16R4L-35C PALC16R4L—25C 2130-55C 7C130—-55C
7C516—75M 7C516-55M PALC16R6—25C PALC16R6L—25C 2130-55JC 7C131-45C
7C517-45C 7C517-38C PALC16R6—30M PALC16R6—20M 2130—-55JC 7C131-55C
7C517-55C 7C517-45C PALC16R6—35C PALC16R6—25C 2130-70C 7C130—55C

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

+

*

SOIC only

+
-

32-pin LCC crosses to the 7C198M

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

1-16
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Product Line Cross Reference

AMD
2130-70JC
2130-70/BC
2140-55C
2140-55C
2140-55JC
2140-55JC
2140-70C
2140-70JC
2140—-70/BC
2147-35C
2147-45C
2147—-45M
2147-55C
2147-55M
2147-70C
2147-70M
2148-35C
2148-35M
2148—-45C
2148—45M
2148-55C
2148—55M
2148-70C
2148—70M
2149-35C
2149-45C
2149-45M
2149-55C
2149-55M
2149-70C
2149-70M
2167-35C
2167-35M
2167-45C
2167-45M
2167-55C
2167-55M
2167-70C
2167-70M
2168-35C
2168-45C
2168—45M
2168—55C
2168-55M
2168—70C
2168—70M
2169—-40C
2169-50C
2169—50M
2169-70C
2169—70M
211A47-45C
21147-55C
21147-70C
21LA48-45C
21148-55C
21148-70C
21149-45C
211A49-55C
21149-70C
27C64-120C
27C64—120M

CYPRESS
7C130-55C
7C130-55MB
7C140-45C
7C140-55C
7C141-45C
7C141-55C
7C140-55C
7C141-55C
7C140-55MB
2147-35C
2147-45C
2147-45M
2147-55C
2147-55M
2147-55C
2147-55M
2148-35C
2148-35M
2148-45C
2148—45M
2148-55C
2148-55M
2148-55C
2148~55M
2149-35C
2149-45C
2149-45M
2149-55C
2149-55M
2149-55C
2149-55M
7C167A-35C
7C167A—-35M
7C167A—-45C
7C167A—-45M
7C167A—-45C
7C167A-45M
7C167A—45C
TC167A-45M
TC168A-35C
7C168A—45C
7C168A—-45M
7C168A—45C
7C168A—45M
7C168A~-45C
7C168A—-45M
7C169A-40C
7C169A—-40C
7C169A—40M
7C169A—-40C
7C169A—40M
7C147-45C
7C147-45C
7C147-45C
21148-45C
21148-55C
21148-55C
21149-45C
21149-55C
21149-55C
7C266—55C
7C266—-55C

AMD
27C64-125C
27C64—150C
27C64—150M
27C64—155C
27C64—200C
27C64—200M
27C64—205C
27C64-250C
27C64—250M
27C64-255C
27C64—300C
27C64—300M
27C64—55C
27C64—70C
27C64~75C
27C64—-90C
27C64—90M
27C64—-95C
27C191-25C
27C191-35C
27C191-35C
27C191-35C
27C191-35C
27C191-35M
27C191-45M
27C256—-170C
27C256—170M
27C256-175C
27C256-200C
27C256—200M
27C256—-205C
27C256—250C
27C256—250M
27C256~-255C
27C256~300C
27C291-25C
27C291-35C
27C291-45M
27C291A-30M
27H010—-XX
27LS03C
271L.S03M
27LS07C
27L8191C
27L.8291C
27LS291M
27PS181AC
27PS181AM
27PS181C
27PS181M
27PS191AC
27PS191AM
27PS191C
27PS191M
27PS281AC
27PS281AM
27PS281C
27PS281M
27PS291AC
27PS291AM
27PS291C
27PS291M

CYPRESS
7C266—55C
7C266-55C
7C266—55C
7C266—55C
7C266—55C
7C266—-55C
7C266—-55C
7C266—-55C
7C266—55C
7C266—55C
7C266—55C
7C266—55C
7C266—55C
7C266—-55C
7C266—-55C
7C266—55C
7C266—55C
7C266—55C
7C292A~-25C
7C291A-25C+
7C291A-35C
7C292A~35C
7C292AL—-35C
7C292A—-30M
7C291A—-45M
7C274-55C
7C274—-55M
7C274-55C
7C274-55C
7C274-55M
7C274-55C
7C274—-55C
7C274—55M
7C274-55C
7C274-55C
7C291A-25C
7C291AL-35C
7C291A~35M
7C291A—-30M
7B201-35XX
27LS03C
27LS03M +
27S07C+
7C292-35C
7C291-35C
7C291-35M
7C282—-45C
7C282—-45M+
7C282-45C
7C282—45M+
7C292~50C
7C292—-50M+
7C292-50C
7C292—-50M+
7C281-45C
7C281—-45M+
7C281-45C
7C281—-45M+
7C291-50C
7C291-50M+
7C291-50C
7C291-50M+

AMD
27S03AC
27S03AM
27803C
27503M
27S07AC
27S07AM
27807C
27S07TM
27S181AC
275181AM
275181C
275181M
27S191AC
278191AM
278191C
278191M
27S191SAC
27825AC
27S25AM
27825C
27S25M
27825SAC
27S25SAM
27S281AC
275281AM
278281C
275281M
278291AC
27S291AM
278291C
278291M
27S5291SAC
27S291SAM
27835AC
27S35AM
27835C
27835M
27S45AC
27S45AM
27545C
27545M
27S458AC
27S455AM
27549-30M
27549-30M
27549-40
27549-40
27549-55
27549-55
27549~55M
27549—-55M
27851C
27851IM
2841AC
2841AM
2841C
2841M
2901BC
2901BM
2901CC
2901CM
2909AC

CYPRESS
27S03AC
27S03AM
27803C
27S03M
27S07AC
27S07AM
27507C
27807M,
7C282—-30C
7C282—-45M
7C282—-45C
7C282—-45M
7C292-35C
7C292—-50M
7C292—-50C
7C292-50M
7C292A—-20C
7C225-30C
7C225-35M
7C225-40C
7C225-40M
7C225-25C
7C225-35M
7C281-30C
7C281-45M
7C281—-45C
7C281-45M
7C291-35C
7C291-50M
7C291-50C
7C291-50M
7C291A-25C
7C291A~30M
7C235-30C
7C235—40M
7C235—-40C
7C235-40M
7C245-35C
7C245-45M
7C245-45C
7C245—-45M
7C245-25C
7C245A—-25M~
7C264—30MB
7C263—30MB
7C264—-40C
7C263—-40C
7C264—55
7C263-55
7C264—55MB
7C263—55MB
7C254-55C
7C254—65M
3341C

3341M

3341C

3341M
2901CC
2901CM
2901CC
2901CM
2909AC
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Product Line Cross Reference

AMD
2909AM
2909C
2909M
2910-1C
2910-1M
2910AC
2910AM
2910C
2910M
29116AC
29116AM
29116C
29116M
29117C
29117M
2911AC
2911AM
2911C
2911M
29510C
29510M
29516AM
29516C
29516M
29517AC
29517C
29517T™M
29701C
29701M
29703C
29703M
29C01-1C
29C01BA
29C01BC
29C01C
29C01CC
29C10-1C
29C101C
29C101M
29C10ABA
29C10AC
29C10AC
29C116C
29C116M
29C117C
29L116AC
29L116AM
29L510C
29L510M
29L516C
29L516M
29L517C
29L517M
3341C
3341IM
67C401-10
67C401—-15
67C401-25
67C402—10
67C402—15
67C402—-25
67C4023—10

CYPRESS
2909AM
2909AC
2909M
2910C
2910M
2910AC
2910AM
2910C
2910M
7C9116AC
7C9116AM
7C9116AC
7C9116AM
7C9117AC
7C9117AM
2911AC
2911AM
2911AC
2911M
7C510-75C
7C510-75M
7C516—-55M
7C516—-55C
7C516—55M
7C517-38C
7C517-55C
7C517-55M
27807C
27S07T™M
27803C
27S03M
7C901-23C+
7C901-32M
7C901-31C
7C901-31C
7C901-31C
7C910-40C
7C9101-40C
7C9101-35M
7C910-51M
7C910-50C
7C910-93C
7C9116AC
7C9116AM
7C9117AC
7C9116AC
7C9116AM
7C510-75C
7C510-75M
7C516-175C
7C516—75M
7C517-75C
7C517-75M
3341C
3341M
7C401-10
7C401-15
7C401-25
7C402-10
7C402-15
7C402-25
7C404-10

AMD
67C4023—-15
67C403-10
67C403-15
67C403-25
7201-25
7201-35
7201-50
7201-65
7201-80
7201-25R
7201-35R
7201-50R
7201-65R
7201-80R
720225
7202-35
7202-50
7202-65
7202-80
7202—-25R
7202—-35R
7202—-50R
7202—-65R
7202—-80R
7203-25
7203-35
7203-50
720365
7203-80
7203—-25R
7203-35R
7203—-50R
7203—-65R
7203—-80R
7204-25
7204-35
7204-50
7204—65
7204-80
745189C
9122-25C
9122-35C
9122-35M
9128-100C
9128—120M
9128—-150C
9128—-150M
9128—-200C
9128—-200M
9128-70C
9128—-90M
9150-20C
9150-25C
9150—-25M
9150-35C
9150-35M
9150—-45C
9150—-45M
911.22-35C
91L22-35M
911.22-45C
91L.22—-45M

CYPRESS
7C404-15
7C403-10
7C403-15
7C403-25
7C420-25
7C420-30
7C420-40
7C420—-65
7C420-65
7C421-25
7C421-30
7C421-40
7C421-65
7C421-65
7C424-25
7C424-30
7C424—-40
7C424-65
7C424-65
7C425-25
7C425-30
7C425—-40
7C425-65
7C425-65
7C428-25
7C428-30
7C428—-40
7C428—65
7C428-65
7C429-25
7C429-30
7C429—-40
7C429-65
7C429-65
7C432-25
7C432-30
7C432—-40
7C432-65
7C432-65
748189C
9122-25C
9122-35C
7C122-35M
6116A—55C
6116A—55M
6116A—55C
6116A—55M
6116A—55C
6116A—55M
6116A—55C
6116A—55M
7C150-15C
7C150-25C
7C150—-25M
7C150-35C
7C150-35M
7C150-35C
7C150-35M
911.22-35C
7C122-35M
911.22—-45C
7C122—-35M

AMD
91L.22-60C
91L50-25C
91L50-35C
91L50—-45C
93422AC
93422AM
93422C
93422M
931LA422AC
93LA422AM
931.422C
93LA22M
99C164-35C
99C164—-45C
99C164—45M
99C164-55C
99C164—55M
99C164—70C
99C164—70M
99C165-35C
99C165—45C
99C165—-45M
99C165—-55C
99C165—55M
99C165—70C
99C165—70M
99C641-25C
99C641-35C
99C641—45C
99C641—45M
99C641-55C
99C641—55M
99C641—70C
99C641—70M
99C68-35C
99C68—45C
99C68—45M
99C68—55C
99C68—-55M
99C68—70C
99C68—70M
99C88H-35C
99C88H—45C
99C88H—45M
99C88H—55C
99C88H—55M
99C88H-70C
99C88H—-70M
99CL68-35C
99CL68—45C
99CL68—-45M
99CL68—-55C
99CL6855M
99CL68-70C
99CL68—-70M
PAL16L8A—4C
PAL16L8A—-4M
PAL16L8AC
PAL16L8ALC
PAL16LSALM
PAL16L8AM
PAL16LSBM

CYPRESS
7C122-35C+
7C150-25C
7C150-35C
7C150-35C
93422AC
93422AM
93422C

93422M
93LA422AC
931422AM
931422C
93L422M
7C164—-35C+
7C164—-45C+
7C164—45M +
7C164—-45C+
7C164—45M+
7C164—-45C+
7C164—45M
7C166—35C+
7C166—45C+
7C166—45M +
7C166—45C+
7C166—45M +
7C166—45C+
7C166—45M+
7C187-25C
7C187-35C
7C187-45C
7C187—-45M
7C187-45C
7C187—-45M
7C187-45C
7C187—-45M
7C168A-35C
7C168A—45C*
7C168A—45M*
7C168A—45C*
7C168A—45M*
7C168A—45C*
7C168A—45M*
7C186—35C
7C186—45C
7C186—45M
7C186—55C
7C186—55M
7C186—55C
7C186—55M
7C168A-35C
7C168A—45C*
7C168A—45M*
7C168A—45C*
7C168A—45M*
7C168A—45C*
7C168A—45M*
PALC16L8L—-35C
PALC16L8—40M
PALC16L8-25C
PALC16L8-25C
PALC16L8—30M
PALC16L8—30M
PALC16L8—20M

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

+

*

+
i

SOIC only

o

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
functionally equivalent
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Product Line Cross Reference

AMD

PAL16L8C
PALI16LSLC
PAL16L8LM
PAL16L8M
PAL16L8QC
PAL16L8QM
PAL16R4A—-4C
PAL16R4A—-4M
PAL16R4ALC
PAL16R4ALM
PAL16R4AM
PAL16R4BM
PAL16R4AC
PAL16R4LC
PAL16R4LM
PAL16R4M
PAL16R4QC
PAL16R4QOM
PAL16R6A—4C
PAL16R6A—4M
PAL16R6AC
PAL16R6ALC
PAL16R6ALM
PAL16R6AM
PAL16R6BM
PAL16R6C
PAL16R6LC
PAL16R6LM
PAL16R6M
PAL16R6QC
PAL16R6QM
PAL16R8A—4C
PAL16R8A—-4M
PAL16R8AC
PAL16R8ALC
PAL16RSALM
PAL16R8AM
PAL16R8BM
PAL16R8C
PAL16R8LC
PAL16R8LM
PAL16R8M
PAL16R8QC
PAL16R8QM
PAL22V10-7C
PAL22V10-7C
PAL22V10-10
PAL22V10-10C
PAL22V10-10C
PAL22V10-15
PAL22V10-15/B
PAL22V10-20/B
PAL22V10-25/B
PAL22V10-30/B
PAL22V10-15C
PAL22V10-15C
PAL22V10-25C
PAL22V10-25C
PAL22V10/B
PAL22V10A/B
PAL22V10AC
PAI22V10AC

CYPRESS
PALC16L8-35C
PALC16L8-35C
PALC16L8—40M
PALC16L8—40M
PALC16L8L—35C
PALC16L8—40M
PALC16R4L-35C
PALC16R4—-40M
PALC16R4-25C
PALC16R4-30M
PALC16R4-30M
PALC16R4-20M
PALC16R4-35C
PALC16R4-35C
PALC16R4-40M
PALC16R4—-40M
PALC16R4L-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
PALCI16R8L-35
PALC16R8—-40M
PALC16R8-25C
PALC16R8-25C
PALC16R8-30M
PALC16R8-30M
PALC16R8—20M
PALC16R8-35C
PALC16R8-35C
PALC16R8-40M
PALC16R8-40M
PALC16R8L-35
PALC16R8-40M
PALC22V10D-7C
PAL22V10C~-7C
PAL22V10C-10
PALC22V10D-10C
PAL22V10C~-10C
PAL22V10C~15M
PAL22V10C~-15MB
PALC22V10-20MB
PALC22V10-25MB
PALC22V10-30MB
PALC22V10D-15C
PAL22V10C-12C
PALC22V10-25C
PALC22V10L-25C
PALC22V10-40MB
PALC22V10-30MB
PALC22V10~20C
PALC22V10-25C

AMD

PAL22V10AC
PAL22V10AM
PAL22V10C
PAL22V1OM
PALC22V10
PALC22V10
PALCE16V8H-15C
PALCE16V8H~15C
PALCE16V8H-20/B
PALCE16V8H-20/B
PALCE16V8H-25/B
PALCE16V8H-25C
PALCE22V10H-15C
PALCE22V10H-25/B
PALCE22V10H-25C
PALCE22V10H-25C
PALCE22V10H-25C
PALCE22V10Q-25C
PALCE22V10H-30/B

CYPRESS
PALC22V10L~-25C
PALC22V10-30M
PALC22V10-35C
PALC22V10-40M
PALC22V10-35C
PALC22V10L~35C
PLDC18G8-12C
PLDC18G8~15C
PLDC18G8-15MB
PLDC18G8—20MB
PLDC18G8—-20MB
PLDC18G8-20C
PALC22V10B-15C
PALC22V10-25MB
PALC22V10L~25C
PALC22V10-25C
PALC22V10L~25C
PALC22V10L~25C
PALC22V10-30MB

PALCEG610H-15 PLD610-15C
PALCE610H-25 PLD610-25C
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+
10103 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
7C183-25 7C183-25C
7C183-35 7C183-35C
7C183—-45 7C183-45C
7C194-15 7B194—-12C
7C194-15 7B194—-15C
7C194-20 7B194-20C
7C194-25 7C194-25C
7C199-12 7B199—12C
7C199-15 7B199-15C
7C199-20 7B199-20C
7C199-25 7C199-25C
7C157-20 7C157A—-18C

AT&T CYPRESS
7C157-20 TC157A-20C
TC157-24 7C157A-24C
7C157-33 7C157A-33C
ATMEL CYPRESS
PREFIX:AT PREFIX:CY
28HC191/L 7C292A
28HC291/L. TC293A
28HC642 7C261

22V10 PALC22V10
22V10-15 PALC22V10B
DALLAS CYPRESS
PREFIX:DS PREFIX:CY
2009 7C420—-PC

2010 7C424—-PC

2011 7C428—-PC
DENSEPAK CYPRESS
PREFIX:DPS PREFIX:CYM
1027-25C 1621HD-25C
1027-25C 161HD-25C
1027-35C 1621HD-30C
1027-35C 1621HD—-35C
1027-45C 1621HD—-45C
1027-55C 1621HD~55C
16X17-25C 1611HV-25C
16X17-25C 1611HV-25C
16X17-35C 1611HV-35C
16X17-35C 1611HV-35C
16X17-45C 1611HV-45C
16X17-45C 1611HV-45C
16X17-55C 1611HV-55C
6432—45C 1830HD—45C
6432—55C 1830HD~55C
6432—~55C 1830HD—55C
8M624~100C 1623HD—-85C
8M624-85C 1623HD~100C
8M656~35C 1610HD-35C
8M656—~70C 1610HD~-70C
EDI CYPRESS
PREFIX:ED PREFIX:CYM
816H16C—25 1611HV-25C
816H16C—35 1611HV-35C
816H16C—45 1611HV-45C
8464C—45 7C194-45
8F32256CXXMZC M1841PZ~XXC
8F3264CXXMZC MI1831PZ-XXC
8F8512CXXBC 1465PC—-XXC
8F8512LPXXB6C 1465LPD-XXC
8F8512PXXB6C 1465LPD-XXC
8M16256C—25C9C 1641HD—-25C
8M16256C—30C9C 1641HD-30C
8M16256C—35C9C 1641HD—35C
8M16256C—45C9C 1641HD—45C
8M16256C—55C9C 1641HD-55C
8M16256C—70C9C 1641HD-55C
8M16256C—-30CIMB  1641HD—-30MB
8M16256C—-35CO9MB  1641HD-35MB
8M16256C—-45COMB  1641HD—-45MB

8M16256C—55CIMB

1641HD—55MB

(o]
L
Z
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== 25 SEMICONDUCTOR

EDI CYPRESS FAIRCHILD CYPRESS FUJTISU CYPRESS
8M16256C—~70C9MB  1641HD~55MB 16R6A PALC16R6—25C 100474AC 100E474L—7C
8M32256CXXC6B M1840HD—-XXMB 16R8A PALC16R8—20M 100484A—10 100E484L—7C
8M32256CXXC6B M1840HD-XXC 16R8A PALC16R8—25C 100484A—8 100E484L—7C
8M3264CXXC6B M1830HD—-XXMB 16RP4A PALCI16R4—-20M 100484—15 100E484L-7C
8M3264CXXC6C MI830HD—XXC 16RP4A PALC16R4—-25C 100C494—-15 100E494L—12C
SMB128C—100 - 1421HD-85C 16RP6A PALC16R6—20M 101494—7 101E494—7
8M8128C—100CB 1420HD —55MB 16RP6A PALC16R6—25C 1014948 101E494—8
SMS128C—60CH 1420HD —55MB 16RP8A PALCI16R8—20M 101A484—5 101E484—5C
SMB128C—60CC 1420HD —55C 16RP8A PALC16R8—25C 10422A-5C 10E422—-5C
SMS128CG—70 1421 HD—70C 3341AC 3341C 10422A~7C 10E422L—-7C
SM8512CXXCEB 1466HD — XXMB 3341C 3341C 10422AC 10E422L—7C
SMBS120KXC6C 1466HD —XXC 54F189 7C189-25M— 10470A-7 10E470-7C
54F219 7C190-25M— 10470A—-10C 10E470-7C
8M8512CXXM6C 1464PD—-XXC 54F413 7C401-15M 10470A—15C 10E470~7C
8MB512LPXXC6B  1466LHD—XXMB 54S189M 54S189M 10470A—20C 10E470-7C
8M8512PXXC6B 1466LHD—-XXMB 74AC1010—40 7C510~45C 10474A-3C 10E474—4C
H816H16C-25CC-  1611HV-25C 74F189 7C189-25C— 10474A-5C 10E474-5C
H816H16C—35CC—  1611HV-35C 74F219 7C190—25C— 10474A~17C 10E474L~7C
H816H16C—45CC—  1611HV—45C 74F413 7C401-15C 10474AC 10E474L—7C
H816H16C—55CC—~  1611HV—-45C 7415189 27L.S03C 10484—15 10E484L—7C
H816H64C—35CC 1621HD-35C 748189 745189C 10484A—8 10E484L~7C
H816H64C-35MHR  1621HD—-35MB 93422AC 93422AC 10484A—10 10E484L—7C
H816H64C—45CC 1621HD—45C 93422AM 93422AM 10484A—5 10E484~5C
HB816H64C—45MHR  1621HD—45MB 93422C 93422C 104947 10E494—7C
H816H64C~55CC 1621HD—45C 93422M 93422M 10C494—15 10E494L—12C
H816H64C—SS5MHR  1621HD—45MB 93475C 2149-45C 2147TH-35 2147-35C
H816H64C—~70CC 1621HD—45C 93L422AC 931422AC 214TH—-45 2147-45C
H816H64C—70MHR  1621HD—45MB 931422AM 931422AM 214TH-55 2147-55C
931422C 931422C 214TH-70 2147-55C
FAIRCHILD CYPRESS 931422M 931422M 2148-55L 21148-55C
PREFIX:F PREFIX:CY 937451AC 7C282-30C 2148—70L 21148-55C
SUFFIX:D SUFFIX:D 93Z451AM 7C282—45M 214945 2149-45C
SUFFIX:F SUFFIX:F 937451C 7C282-30C 2149-55L 21149-55C
SUFFIX:L SUFFIX:L 93Z451M 7C282—-45M 2149—70L 21149-55C
SUFFIX:P SUFFIX:P 937511C 7C292-35C 27256-17C 7C274—55C
SUFFIX:QB SUFFIX:B 93Z511M 7C292—-50M 27256-20C 7C274-55C
100E422~-5 100E422-5C 93Z565AC 7C264—45C 27256—25C 7C274-55C
100E422~7 100E422-7C 93Z565AM 7C264—55M 27256A—15C 7C274—55C
10E422—7 10E422-7C 93Z565C 7C264—55C 27256A—17C 7C274-55C
100E474~7 100E474-7C 93Z565M 7C264~55M 27256A—20C 7C274-55C
10E474—7 10E474-7C 93Z611C 7C292—-25C 27256A—25C 7C274-55C
1600C45 7C187-45C 93Z611M 7C291A-30M 27256H—10C 7C274-55C
1600C55 7C187-45C 937665C 7C264—35C 27256H-12C 7C274-55C
1600C70 7C187-45C 93Z665M 7C264—45M 2764—20C 7C266—55C
1600M55 7C187-45M 93Z667C 7C263-35C 2764—25C 7C266—55C
1600M70 7C187-45M 93Z667TM 7C261-45M 2764—30C 7C266—55C
1601C55 7C187-45C 27C512—-15C 7C286—55C
1620C35 7C164—35C+ FUJITSU CYPRESS 27C512-17C 7C286—55C
1620M35 7C164—35M PREFIX:MB PREFIX:CY 27C512—-20C 7C286—55C
1620M45 7C164—45M PREFIX:MBM PREFIX:CY 27C512-25C 7C286—55C
1621C25 7C164—25C+ SUFFIX:F SUFFIX:F 27C512-30C 7C286—55C
1622C25 7C166-25C+ SUFFIX:M SUFFIX:P 27C64—20C 7C266—55C
1622C35 7C166—35C+ SUFFIX:Z SUFFIX:D 27C64-25C 7C266-55C
1622M35 7C166—35M 100422A-5C 100E422—5C 27C64—30C 7C266—55C
1622M45 7C166—45M 100422A-7C 100E422L—7C 7132E 7C282-45C
16L8A PALCI16L8—20M 100422AC 100E422L~7C 7132E-SK 7C281-45C
16L8A PALCI16L8-25C 100470A—7 100E470-7C 7132B-W 7C282—45M
16P8A PALC16L8—20M 100470A—10 100E470—7C 7132H 7C282—45C
16PSA PALC161.8—25C~ 100470A—15 100E470—7C 7132H-SK 7C281-45C
16R4A PALC16R4—20M 100474A-3C 100E474—3.5C 7132Y 7C282-30C
16R4A PALC16R4—25C 100474A—5C 100E474—5C 7132Y—-SK 7C281-30C
16R6A PALCI6R6—20M 100474A—7C 100E474L—7C 7138E. 7C292-50C

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

' = CYPRESS
== F SEMICONDUCTOR
FUJTISU CYPRESS
7138E~SK 7C291-50C
7138E-W 7C292-50M
7138H 7C292-35C
7138H-SK 7C291-35C
7138Y 7C292-35C
7138Y~SK 7C291-35C
7144E 7C264—55C
TI44E~W 7C264—55M
7144H 7C264—55C
7144Y 7C264—45C
7226RA-20 7€225-30C
7226RA-25 7C€225-30C
7232RA-20 7C235-30C
7232RA-25 7C235-30C
7238RA-20 7C245-25C
7238RA-25 7C245-35C
8128-10 7C128A-55C
8128~15 7C128A~55C
8167-70W 7C167A—45M
8167A-55 7C167A—45C
8167A~70 7C167A~45C
816855 7C168A—45C
816870 7C168A—45C
8168—70W 7C168A—45M
8171-55 7C187-45C
8171~70 7C187-45C
81C67-35 7C167A-35C
81C67~45 7C167A—45C
81C67~55W 7C167A—45M
81C68—45 7C168A—45C
81C68~55W 7C168A—45M+
81C71~45 7C187-45C
81C71-55 7C187-45C
81C74~25 7C164—25C
81C74-35 7C164-35C+
81C74~45 7C164—45C
81C75~25 7C166—25C
81C75-35 7C166-35C
81C78~45 7C186-45C
81C78-55 7C186-55C
81C81A—35 7C197-35
81C81A—45 7C197-45
81C84A-35 7C194-35
81C84A—45 7C194-45
81C86—70 7C192-45C+
828735 7C199-35
828745 7C199-45
8464L—100 7C185-55C+
8464L~70 7C185-45C+
HARRIS CYPRESS
PREFIX:HM PREFIX:CY
PREFIX:HPL PREFIX:CY
SUFFIX:8 SUFFIX:B
PREFIX:1 SUFFIX:D
PREFIX:9 SUFFIX:F
PREFIX:4 SUFFIX:L
PREFIX:3 SUFFIX:P
16LC8~5 PALCI6L8L~35C
16LC8-8 PALCI6L8~40M
16LC8~9 PALC16L8—40M
16RC4~5 PALCI6R4L—35C

HARRIS CYPRESS
16RC4-8 PALC16R4—-40M
16RC4-9 PALC16R4-40M
16RC6—5 PALC16R6L—35C
16RC6—-8 PALC16R6—40M
16RC6—-9 PALC16R6—40M
16RC8-5 PALC16R8L-35C
16RC8-8 PALC16R8—40M
16RC8-9 PALC16R8—40M
6-76161-2 7C291-50M
6-76161-~5 7C291-50C
6—-76161A-2 7C291-50M
6—76161A-5 7C291-50C
6—76161B—5 7C291-35C
6-7681~5 7C281-45C
6-7681A~5 7C281-45C
65162~5 6116A—55C*
65162~8 6116A—55M*
65162—9 6116A~55M*
65162B—35 6116A~55C*
65162B—8 6116A-55M*
65162B—9 6116A—-55M*
65162C—~8 6116A—~55M*
65162C-9 6116A—-55M*
6516285 6116A—~55C*
6516259 6116A—55M*
65262—8 7C167TA—~45M*
652629 7C167TA—-45M*
65262B—~8 7C167TA—~45M*
65252B—9 7C167A—-45M*
65262C—~9 TC167A—-45M*
6526259 7C167TA-45M*
761612 7C292—-50M
76161A-2 7C292-50M
76161A~5 7C292—-50C
76161B—5 7C292-35C
766412 7C264—55M
76641—~5 7C264-55C
76641A~5 7C264—-45C
7681-2 7C282—-45M
7681-5 7C282—-45C
7681A-5 7C282—-45C
HITACHI CYPRESS
PREFIX:HM PREFIX:CY
PREFIX:HN PREFIX:CY
SUFFIX:CG SUFFIX:L
SUFFIX:G SUFFIX:D
SUFFIX:P SUFFIX:P
100422C 100E422L~7C
100474—10C 100E474L~7C
100474—-8C 100E474L~7C
100474C 100E474L~7C
100494-10 101E494~-10C
10049412 100E494L~12C
101494-10 101E494-10C
101494-12 101E494L—~10C
10422C 10E422L-7C
10474-10C 100E474L—~7C
10474—-8C 10E474L-7C
10474C 10E474L-7C
10494-10 10E494—-10C
10494—12 10E494L—12C

HITACHI
25089

250898
251698
27256G—-25C
27256G-30C
27512G-25C
27512G-30C
27C256G-17C
27C256G—20C
27C256G—-25C
27C256G-30C
27C256GHG~-70C
27C256GHG—-85C
4847

4847-2
4847-3
6116ALS—12
6116ALS~—15
6116ALS—-20
6116AS—-12
6116AS—-15
6116AS-20
6147

6147-3
6147H-35
6147TH-45
6147H-55
6147HL-35
6147HL—45
6147HL-55
6148
6148H-35
6148H—45
6148H—-55
6148HL-35
6148HL—45
6148HL—55
6148L
6167—-6
6167-8
6167H—55
6167TH-70
6167HL—55
6167HL—-70
6167L—-6
6167L—8
6168H—45
6168H—55
6168H—70
6168HL—45
6168HL—55
6168HL—~70
6207P-35
6207P—45
6208P—35
6208P—45
62256
624256—35C
624256—45C
624257-35C
624257—-45C
6264—10

CYPRESS
7C282~45C
7C282—-45C
7C292~50C
7C274-55C
7C274~55C
7C286~70C
7C286—-70C
7C274-55C
7C274-55C
7C274~-55C
7C274-55C
7C274~55C
7C274~-55C
2147-55C
2147-45C
2147-55C
6116A~55C*
6116A—55C*
6116A—55C*
6116A—55C+
6116A—55C+
6116A—55C+
7C147-45C*
7C147—-45C*
7C147-35C+
7C147—-45C+
7C147—-45C+
7C147-35C*
7C147—-45C*
7C147~55C*
7C148~45C
21L48-35C
7C148—45C+
7C14845C+
21148-35C*
7C148—-45C*
7C148—-45C*
7C148-45C*
TC167TA—-45C+
7C167A—-45C+
7C167A~-45C
7C167A~-45C
7C167A—-45C*
7C167TA—-45C*
7C167A~-45C*
7C167A~-45C*
7C168A—-45C+
7C168A—-45C+
7C168A~-45C+
7C168A—-45C*
7C168A—45C*
7C168A—45C*
7C197-35
7C197-45
7C194-35
7C194-45
7C198*
7C106—-35C
7C106—45C
7C102-35C
7C102—-45C
7C186—55C+

1-21
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Product Line Cross Reference

HITACHI CYPRESS IDT CYPRESS IDT CYPRESS
6264—12 7C186—55C+ 39C01DB 7C901-27M+ 6198SA20B 7C166—A20MB
6264—15 7C186—55C+ 39C01DC 7C901-23C+ 6198SA25 7C166—-25C
626735 7C167A-35C+ 39C09A 7C909—-40C+ 6198SA25B 7C166—A25MB
6267—45 7C167A-45C 39C09AB 7C909—40M + 6198SA30 7C166—25C
6268-25 7C168A—-25C 39C10B 7C910—-50C— 6198SA30B 7C166—A25MB
626835 7C168A—35C 39C10BB 7C910-51M 6198SA45 7C166—45C
62832H 7C199+ 39C11A 7C911-40C+ 6198SA45B 7C166—A45MB
62832 7C199 39C11AB 7C911-40M+ 6198SA55B 7C166—A45MB
628745 7C187-45C 49C401 7C9101-40C— 6198SA70B 7C166—A45MB
6287-55 7C187-45C 49C401 7C9101-45M —~ 6198SA85B 7C166—A45MB
628770 7C187-45C 6116SA120B 7C128A~55MB 61B298S12 7B195-12C
6288-35 7C164-35C 6116SA150B 6116A—55MB 61B298S15 7B195-15C
628845 7C164—-45C 6116SA25 7C128A-25C 61B298S20 7C195-20C
6288-55 7C164~45C 6116SA35 7C128A-35C 61B298S15B 7B195—-15MB
62A168-25 7C183-25C 6116SA35 6116A—-35C 61B298S20B 7B195-20MB
62A168—-35 7C183~35C 6116SA35B 7C128A~35MB 7005835 7B144-25C
62A168—45 7C183-45C 6116SA35B 6116A—35MB 7005835 7B144-35C
6707—-20 7C197-20C 6116SA45 7C128A—45C 70055458 7B144-35MB
6707-25 7C197-25C 6116SA45 6116A—45C 71024LA25 7C108-25C
6707A-15 7B197-15C 6116SA45B 7C128A—-45MB 71024LA30B 7C108-25MB
6707A-20 7C197-20C 6116SA45B 6116A—45MB 71024LA35 7C108-35C
6707A-25 7C197-25C 6116SASSB 7C128A—55MB 71024LA35B 7C108-35MB
6708-20 7C194-20C 6116SA55B 6116A—55MB T1024LA45 7C108-45C
6708-25 7C194-25C 6116SA70B 7C128A—55MB 71024LA45B 7C108—45MB
6708A—15 7B194-15C 6116SA90B 6116A—55MB 710241LA55 7C108-55C
6708A—20 7C194-20C 61298SA25 7C196-25C 71024LA55B 7C108—-45MB
6708A-25 7C194-25C 61298SA25B 7C196—-25MB 71024SA25 7C108-25C
6709—20 7C195-20C 61298SA35 7C196-35C 71024SA30B 7C108—-25MB
6709-25 7C195-25C 61298SA35B 7C196—35MB 71024SA35 7C108-35C
6709A—-15 7B195-15C 61298SA45 7C196—-45C 71024SA35B 7C108—35MB
6709A-20 7C195-20C 61298SA45B 7C196—45MB 71024SA45 7C108-45C
6709A-25 7C195-25C 61298SAS5 7C196—45 71024SA45B 7C108—45MB
6716—25 TC128A-25C 61298SA55B 7C196—-45MB 71024SAS5 7C108-55C
671630 7C128A-25C 61298SA70B 7C196—45MB 71024SA55B 7C108—45MB
6787—30 7C187-25C 6167SA100B 7C167A—45MB 71024SA70 7C108-45
6788—25 7C164—25C 6167SA25 7C167A-25C 71024SA90 7C108—45
6788—30 7C164—-25C 6167SA35 7C167A-35C 71028LA25 7C106—25C
6788HA—12 7B164—-12C 6167SA35B 7C167A—-35MB 71028LA30B 7C106—25MB
6789HA~12 7B166—-12C 6167SA45B 7C167A—45MB 71028LA35 7C106—-35C
6167SAS55B 7C167A—45MB 71028LA35B 7C106—35MB
DT CYPRESS 6167SA70B 7C167A—-45MB 71028LA45 7C106—45C
PREFIX:IDT PREFIX:CY 6167SA85B 7C167A—-45MB 71028LA45B 7C106—45MB
PREFIX:IDT PREFIX:CYM 6168SA100B 7C168A—45MB 71028LASS5 7C106—45C
SUFFIX:B SUFFIX:B 6168SA15 7C168A-15C 71028LAS55B 7C106—45MB
SUFFIX:D SUFFIX:D 6168SA20 7C168A—-20C 710285A25 7C106—-25C
SUFFIX:F SUFFIX:F 6168SA25 7C168A—25C 71028SA30B 7C106—25MB
SUFFIX:L SUFFIX:L 6168SA25B 7C168A—25MB 71028SA35 7C106—35C
SUFFIX:P SUFFIX:P 6168SA35 7C168A-35C 71028SA35B 7C106—-35MB
10048487 100E484L—7C 6168SA35B 7C168A—35MB 71028SA45 7C106—-45C
10049458 101E494—-8C 6168SA45B 7C168A—45MB 71028SA45B 7C106—45MB
100494510 101E494—10C 6168SA55B 7C168A—45MB 71028SA55 7C106—-45C
10148487 100E484L—7C 6168SA70B 7C168A—45MB 71028SA55B 7C106—45MB
10149487 101E494-7C 61685SA90B 7C168A—45MB 71256SA100B 7C198—-55MB
10149488 101E494—8C 6197SA25 7C170A-25C 71256SA25 7C198-25C
101494510 101E494—-10C 6197SA35 7C170A-35C 71256SA30 7C198-25C
1048457 10E484L—-7C 6197SA35B 7C170A—-35MB 71256SA30B 7C198-25MB
1049487 10E494—-7C 6197SA45B 7C170A—45MB 71256SA35 7C198-35C
10494S8 10E494—8C 6197SA55 7C170A-45C 71256SA35B 7C198-35MB
10494510 10E494—-10C 6197SAS5B 7C170A—45MB 71256SA45 7C198-45C
39C01CB 7C901-32M+ 6198SA15 7C166—-15C 71256SA45B 7C198—-45MB
39C01CC 2901CC+ 6198SA19 7C166—15C 71256SAS5 7C198-55C
39C01CM 2901CM + 6198SA20 7C166—20C 71256SA55B 7C198—55MB

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
— = functionally equivalent

¥ = SOIC only

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

£ CYPRESS
== % SEMICONDUCTOR
IDT CYPRESS IDT CYPRESS IDT CYPRESS
71256SA70 7C198-55C 7130LA70352 7C131-551C 71321SA70B 7C136—55MB
71256SA70B 7C198—-55MB 7130LA70L52 7C131-55LC 71321SA90 7C136-55C
71256SA85B 7C198—-55MB 7130LA70L52B 7C130—-55LMB 71321SA90B 7C136—-55MB
71257SA25 7C197-25C 7130LA90J52 7C130-55LC 7132LA25 7C132:25C
71257SA25B 7C197-25MB 7130LAY0L52 7C131-55LC 7132L.A30 7C132-30C
71257SA35 7C197-35C 7130LA90L52B 7C131-55LMB 7132LA35 7C132-35C
71257SA35B 7C197-35MB 7130SA100 7C130-55C 7132LA35B 7C132-35MB
71257SAd45 7C197-45C 7130SA100B 7C130-55MB 7132LA45 7C132-45C
71257SA45B 7C197-45MB 7130SA100L52 7C131-55LC 7132LA458B 7C132-45MB
T1257SASS 7C197-45C 7130SA100L52B 7C131-55LMB T132LAS5 7C132-55C*
71257SA55B 7C197-45MB 7130SA25 7C130-25C 7132LA55B 7C132-55MB
T1257SAT0B 7C197-45MB 7130SA25L52 7C131-25LC 7132LAT0 7C132-55C*
712588A25 7C194-25C 7130SA30 7C130-25C 7132LA70B 7C132-55M*
7125884258 7C194—-25MB 7130SA30L52 7C131-25LC 7132L.A90 7C132-55C*
71258SA35 7C194-35C 71308A25752 7C131-25JC 7132L.A90B 7C132-55M*
71258SA35B 7C194-35MB 7130SA30J52 7C131-30JC 71321L.A100 7C132-55C*
71258SA45 7C194-45C 7130SA35 7C130-35C 7132LA100B 7C132-55M*
71258SA45B 7C194—45MB 7130SA35B 7C130—35MB 7132LA120B 7C132—-55M*
71258SA55 7C194—-45C 7130SA35]52 7C131-35IC 7132SA100 7C132-55C+
71258SA55B 7C194—45MB 7130SA35L52 7C131-35LC 7132SA100B TC132-55M +
71258SA70B 7C194—-45MB 7130SA35L.52B 7C131-35LMB 7132SA120B 7C132-55M+
71281SA25 7C191-25C T130SA45 7C130—45C T132SA25 7C132-25C
71281SA25B 7C191-25MB 7130SA45B 7C130—45MB 7132SA30 7C132-30C
71281SA35 7C191-35C 71308A45]52 7C131-451C 71325435 7C132-35C
71281SA35B 7C191-35MB 7130SA45L52 7C131—-45LC 7132SA35B 7C132-35MB
71281SA45 7C191-45C T130SA45L52B 7C131—-451L.MB 7132SA45 7C132—-45C
71281SA45B 7C191-45MB 71308A55 7C130-55C 71328A45B 7C132-45MB
71281SAS55 7C191-45C 7130SA55B 7C130-55M 7132SA55B 7C132—-55MB
71281SAS55B 7C191-45MB 71308A55J52 7C131-551C 7132SA55 7C132-55C+
71281SA70B 7C191-45MB 7130SA55L52 7C131-55LC 7132SA70 7C132-55C+
71282SA 7C192-25C 7130SAS5L52B 7C131-55LMB 7132SA70B 7C132-55M+
71282SA 7C192-25MB 71308A70 7C130-55C 7132SA90 7C132-55C+
71282SA 7C192-35C 7130SA70B 7C130—-55MB 7132SA908 7C132-55M+
71282SA 7C192-35MB 7130SA70552 7C131-551C 71342835 7C1342~25C
71282SA 7C192-45C 7130SAT0L52 7C131-55LC 71342835 7C1342-35C
71282SA 7C192-45MB 7130SA70L52B 7C131-55LMB 713428458 7C1342-35MB
71282SA 7C192-45C 7130SA90 7C130-55C 7134835 7B134-25C
71282SA 7C192—45MB 7130SA90B 7C130—-55MB 7134835 7B134-35C
71282SA 7C192-45MB 7130SA90J52 7C131-551C 7134835)52 TB135-25IC
7130LA25 7C130-25C 7130SA90L52 7C131-55LC 7134835352 7B135-35JC
7130LA25J52 7C131-25]C 7130SA90L52B 7C131-55LMB 7134S35L52 7B135-25LC
7130LA25L52 7C131-25LC 71321LA25 7C136—25C 7134S35L52 7B135-35LC
7130LA30 7C130-30C 713211.A30 7C136—30C 7134S45B 7B134—-35MB
7130LA30J52 7C131-30IC 71321LA35 7C136-35C 7134S451L.52B 7B135—-35LMB
7130LA30L52 7C131-30LC 71321LA35B 7C136-35MB 7140LA25 7C140-25C
7130LA35 7C130-35C 71321LA45 7C136-45C 7140LA25]52 7C141-25)C
7130LA35B 7C130—-35MB 71321LA45B 7C136—45MB 7140L.A251.52 7C141-25LC
7130LA35152 7C131-351C 71321LAS5 7C136-55C 7140LA30 7C140-30C
7130LA35L52 7C131-35LC 71321LA55B 7C136-55MB 7140LA3052 7C141-30C
7130LA35L52B 7C130—-35LMB 71321LA70 7C136—-55C 7140LA30L52 7C141-30LC
7130LA45 7C130-45C 71321LA70B 7C136-55MB 7140LA35 7C140-35C
7130LA45B 7C131-45MB 71321LA90 7C136-55C 7140LA35B 7C140-35MB
7130LA45152 7C131-451C 71321LA90B 7C136-55MB 7140LA35J52 7C141-351C
7130L.A451.52 7C131-451.C 71321SA25 7C136—25C 7140LA351.52 7C141-35LC
7130LA45L52B 7C130-45LMB 71321SA30 7C136—-30C 7140LA35L52B 7C141-35LMB
T130LA5S 7C130-55C 71321SA35 7C136-35C 7140LA45 7C140-45C
7130LA5SB 7C131-55MB 71321SA35B 7C136—-35MB 7140LA45B 7C140-45MB
7130LAS55152 7C131-551C 71321SA45 7C136-45C 7140LA45152 7C141-451C
7130LAS5L52 7C131-55LC 71321SA45B 7C136—45MB 7140LA45152 7C141-45LC
7130LAS551.52B 7C130-55LMB 71321SA55 7C136-55C 7140LA45L52B 7C141-45LMB
7130LA70 7C130-55C 71321SA55B 7C136—55MB 7140LA55 7C140-55C
7130LA70B 7C131-55MB 71321SAT0 7C136—55C 7140LAS5B 7C140—55MB
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DT CYPRESS IDT CYPRESS IDT CYPRESS
T140L.A55352 7C141-55JC 71421SA45 7C146—45C 71682SA100B 7C172A—-45MB
T140LAS55152 7C141-55LC 71421SA45B 7C146—-45MB 71682SA25 7C172A-25C
7140LAS55L52B 7C141-55LMB 71421SA55 7C146—-55C 71682SA25B 7C172A-25MB
7140LA70 7C140-55C 71421SA55B 7C146—-55MB 71682SA35 7C172A-35C
T140LA70B 7C140-55MB 71421SA70 7C146—-55C 71682SA35B 7C172A-35MB
T140LA70352 7C141-55JC 71421SA70B 7C146—-55MB 71682SA45 7C172A—-45C
T140LA70L52 7C141-55LC 71421SA90 7C146—-55C 71682SA45B 7C172A—-45MB
T140L.A70L52B 7C141-55LMB 71421SA90B 7C146—55MB 71682SA55B 7C172A—-45MB
T140L.A90J52 7C141-55JC 7142LA25 7C142-25C 71682SA70B 7C172A—-45MB
7140L.A90L52 7C141-55LC 71421 A30 7C142-30C 71682SA85B 7C172A—-45MB
7140LA90L52B 7C141-55L.MB 7142LA35 7C142-35C 7187SA15 7C187-15C
7140SA100 7C140-55C 71421LA35B 7C142—-35MB 7187SA20 7C187-20C
7140SA100B 7C140-55MB 71421L.A45 7C142-45C T187SA25 7C187-25C
7140SA100L52 7C141-55C 71421LA45B 7C142—-45MB 7187SA25B 7C187A-25MB
7140SA100L52B 7C141-55MB T1421LAS5 7C142-55C 7187SA30 7C187-25C
T140SA25 7C140-25C 71421LAS5B 7C142—-55MB 7187SA30B 7C187A-25MB
T140SA25J52 7C141-25]JC 7142LA70 7C142-55C 7187SA35 7C187-35C
7140SA25L.52 7C141-25LC 7142LA70B 7C142—-55MB 7187SA35B TC187A—-35MB
T140SA30 7C140-30C 7142SA25 7C142-25C 7187SA45 7C187—45C
T140SA30J52 7C141-30JC 7142SA30 7C142-30C 7187SA45B 7C187A—-45MB
7140SA30L52 7C141-30LC 7142SA35 7C142-35C 7187SA55B 7C187A—-45MB
T140SA35 7C140-35C 7142SA35B 7C142-35MB 7187SA70B 7C187A—-45MB
7140SA35B 7C140-35MB 7142SA45 7C142-45C 7187SA85B TC187A—45MB
7140SA35)52 7C141-35JC 7142SA45B 7C142—-45MB 7188SA15 7C164—15C
7140SA35L.52 7C141-35LC 7142SA55 7C142-55C 7188SA20 7C164—-20C
7140SA35L52B 7C141-35LMB 7142SA55B 7C142—-55MB 7188SA20B TC164A—-20MB
7140SA45 7C140-45C 7142SA70 7C142-55C 7188SA25 7C164-25C
7140SA45B 7C140—-45MB 7142SA70B 7C142—-55MB 7188SA25B T7C164A—-25MB
7140SA45)52 7C141-45JC 7164SA20 7C185-20C 7188SA30 7C164-25C
7140SA45L52 7C141-45LC 7164SA20P 7C186—-20C 7188SA35 7C164—-35C
7140SA451.52B 7C141-45LMB 7164SA25 7C185-25C 7188SA35B TC164A—-35MB
7140SA55 7C140-55C 7164SA25B 7C185A—-25MB 7188SA45 7C164—45C
7140SA55B 7C140—-55MB 7164SA25P 7C186—25C 7188SA45B 7C164A—45MB
7140SA55)52 7C141-55JC 7164SA25PB 7C186A—25MB 7188SAS5B 7C164A—45MB
7140SA55L52 7C141-55LC 7164SA30 7C185-25C 7188SA70B 7C164A—45MB
7140SA551L.52B 7C141-55L.MB 7164SA30B 7C185A—-25MB 7188SA85B TC164A—45MB
7140SA70 7C140-55C 7164SA30P 7C186—25C 71981835 7C161-35C
7140SA70B 7C140—-55MB 7164SA30PB 7C186A—25MB 71981S35B 7C161A-35M
7140SA70J52 7C141-55JC 7164SA35 7C185-35C 71981845 7C161-45C
7140SA70L52 7C141-55LC 7164SA35B 7C185A—35MB 71981S45B TC161A—45M
7140SA70L52B 7C141-55LMB 7164SA35P 7C186—35C 71981855 7C161-45C
7140SA90 7C140-55C 7164SA35PB 7C186A—35MB 71981S55B 7C161A—45M
7140SA90B 7C140—-55MB 7164SA45 7C185—-45C 71981570 7C161-45C
7140SA90J52 7C141-55]C 7164SA45B 7C185A—45MB 71981S70B 7C161A—45M
7140SA90LS52 7C141-55LC 7164SA45P 7C186—45C 71981S85B 7C161A—-45M
7140SA90L52B 7C141-55LMB 7164SA45PB 7C186A—45MB 71982835 7C162—-35C
71421LA25 7C146-25C 7164SA55B 7C185A—55MB 71982S35B TC162A—-35M
71421LA30 7C146-30C 7164SA55BP 7C185A—55MB 71982845 7C162—45C
71421LA35 7C146-35C 7164SA70B 7C186A—55MB 71982545B 7C162A—-45M
714211L.A35B 7C146—-35MB 7164SA70BP 7C186A—55MB 71982855 7C162—-45C
714211LA45 7C146—-45C 7164SA85B 7C185A—55MB 71982S855B 7C162A-45M
71421LA45B 7C146—45MB 7164SA85BP TC185A—55MB 71982870 7C162—-45C
71421LAS5 7C146—-55C 71681SA100B TC170A—45MB 71982870B 7C162A—-45M
714211LA55B 7C146—-55MB 71681SA25 TC170A-25C 71982S85B 7C162A—-45M
71421LA70 7C146—55C 71681SA25B 7C170A—-25MB 7198835 7C166—35C
71421LA70B 7C146—-55MB 71681SA35 7C170A-35C 7198S35B 7C166A—-35M
71421LA90 7C146—-55C 71681SA35B T7C170A—-35MB 7198545 7C166—45C
714211L.A90B 7C146—55MB 71681SA45 TC170A—-45C 7198S45B 7C166A—45M
71421SA25 7C146—-25C 71681SA45B 7C170A—45MB 7198855 7C166—45C
71421SA30 7C146—-30C 71681SA55B 7C170A—45MB 7198S55B 7C166A—45M
71421SA35 7C146—-35C 71681SA70B 7C170A—-45MB 7198570 7C166—45C
71421SA35B 7C146—35MB 71681SA85B 7C170A—45MB 7198S70B 7C166A—45M

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
— = functionally equivalent

¥ = SOIC only

¥ = 32-pin LCC crosses to the 7C198M
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%5?:; CYPRESS
= £ SEMICONDUCTOR

Product Line Cross Reference

IDT
7198S85B
71B256512
71B256515
71B256520
71B256S20B
71B258512
71B258515
71B258S20
71B258515B
71B258520B
7201LA120
7201LA120B
7201LA20
7201LA20T
7201LA25
7201LA25T
7201LA30B
7201LA30TB
7201LA35
T201LA35T
7201LA40B
7201LA40TB
T201LA50
7201LA50B
7201LAS0T
7201LA50TB
7201LA65
T201LA65B
7201LA65T
7201LA65TB
7201LA80
72011LA80B
7201SA120
7201SA120B
7201SA20
T201SA20T
7201SA25
7201SA25T
7201SA30B
7201SA30TB
7201SA35
7201SA35T
7201SA40B
7201SA40TB
7201SA50
7201SA50B
7201SAS0T
7201SAS0TB
7201SA65
7201SA65B
7201SA65T
T7201SA65TB
7201SA80
7201SA80B
7202LA120
7202LA120B
7202LA20
7202LA20T
7202LA25
T202LA25T
7202LA30B
7202LA30TB

CYPRESS
7C166A—45M
7B199-12C
7B199-15C
7C199-20C
7B199-20MB
7B194-12C
7B194~15C
7C194-20C
7B194—-15MB
7B194—20MB
7C420—-65C+
7C420—-65MB+
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
TC420-65C+
7C420—-65MB+
7C421-65C
7C421-65MB
7C420—-65C+
7C420—-65MB+
7C420-65C
7C420—65MB
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+
7C424-20C
7C425-20C
7C424-25C
7C425-25C
7C424—30MB
7C425—-30MB

IDT
T202LA35
7202LA35T
7202LA40B
7202L.A40TB
7202LAS50
72021L.A50B
7202LAS0T
7202LAS0TB
7202LA65
7202LA65B
7202LA65T
7202LA65TB
7202LA80
7202LA80B
7202SA120
7202SA120B
7202SA20
7202SA20T
7202SA25
T202SA25T
7202SA30B
7202SA30TB
7202SA35
T202SA35T
7202SA40B
T7202SA40TB
7202SA50
T202SA50B
7202SA50T
7202SAS0TB
T202SA65
7202SA65B
7202SA65T
T7202SA65TB
7202SA80
7202SA80B
7203120
7203L20T
7203L25
7203L25B
7203L25T
7203L25TB
7203L30
7203L30T
7203L35B
7203L35TB
7203140
7203LA0T
7203L55B
7203L55TB
7203165
7203L65B
7203L65T
7203L65TB
7203180
72031.80B
7203L80T
72031.80TB
7203520
7203S20T
7203825
7203S25B

CYPRESS
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
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
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
7C428-20C
7C429-20C
7C428~-25C
7C428—-25MB

IDT
7203825T
72035825TB
7203830
7203S30T
7203S35B
7203S35TB
7203540
7203540T
7203S55B
7203S55TB
7203565
7203S65B
7203S65T
7203S65TB
7203880
7203S80B
7203S80T
7203S80TB
7204825
7204825T
7204830
7204S30T
7204S35B
7204S35TB
7204540
7204540T
7204S55B
7204S55TB
7204565
72045658
7204S65T
7204S65TB
7204S80B
7204S80TB
7205120
7205125
7205L30B
7205L.30B
7205L35
7205150
7205L50B
7210-120B
7210—200B
7210-55B
7210-65B
7210-75B
7210-85B
7210L—45
72101100
72101165
7210L55
7210165
7210L75
7216L.120B
72161140
7216L185B
7216155
7216L55B
7216165
7216L65B
7216L75
7216L75B

CYPRESS
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
7C433-65C
7C433—65MB
7C432—-65MB
7C433—-65MB
7C460-15C
7C460—-25C
7C460—15MB
7C460—25MB
7C460—-25C
7C460—-40C
7C460—40MB
7C510-75M
7C510-75M+
7C510-55M
7C510-65M
7C510-75M
7C510-75M
7C510-45C+
7C510-75C+
7C510-75C+
7C510-55C+
7C510—-65C+
7C510-75C+
7C516—75M+
7C516—-75C+
7C516-75M+
7C516—-55C+
7C516—55M+
7C516—-65C+
7C516—65M
7C516-75C+
7C516—75M
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Product Line Cross Reference

T CYPRESS DT CYPRESS IDT CYPRESS
7216L90 7C516—75C+ 7M206S70CB M4210-65MB 8M624S50CB 1620HD—45MB
7216L90B 7C516~75M+ 7M4016825C 1641HD-25C 8M624S60C 1620HD~55C
7217L120B 7C517-75M+ TM4016S35C 1641HD-35C 8M624S60CB 1620HD~55MB
7217L140 7C517—-75C+ 7M4016535CB 1641HD—-35MB 8M624S70C 1620HD~55C
7217L185B 7C517-75M+ TM4016545C 1641HD-45C 8M656S40C 1610HD—35C
T2171LAS 7C517-45C+ 7M4016545CB 1641HD—-45MB 8M656S50C 1610HD—45C
T217L55 7C517-55C+ TM4016S55C 1641HD~-55C 8M656S50CB 1610HD—45MB
7217L55 7C517-55C+ TM4016S55CB 1641HD-55MB 8M656S60C 1610HD—45C
7217L55B 7C517-55M TM4016S70CB 1641HD—-55MB 8M656S60CB 1610HD—45MB
7217165 7C517-65C+ TM4017540C 1830HD-35C 8M656S70C 1610HD—45C
7217L65B 7C517—-65M 7M4017S50C 1830HD~-45C 8M656S70CB 1610HD—45MB
7217175 7C517-75C+ 7M4017S50CB 1830HD-45MB 8M656S85C 1610HD—-45C
7217L75B 7C517-75M TM4017S55C 1830HD-55C 8M656S85CB 1610HD—-45MB
7217190 TC517-75C+ TM4017S60C 1830HD-55C 8M824L.100C 1421HD-85C
72171.90B 7C517-75M+ 7TM4017560CB 1830HD-55MB 8M824L.100N 1421HD-85C
72401110 7C401-10C TM4017570C 1830HD-55C 8M824S100CB 1420HD—-55MB
72401L.10B 7C401-10MB 7TM4017S70CB 1830HD—-55MB 8M824S35C 1420HD~-35C
72401115 7C401-15C TM4048SXXC M1466HD—XXC 8M824540C 1420HD-35C
72401L15B 7C401-15MB TM4048SXXCB M1466HD—-XXMB 8M824S45C 1420HD-45C
72401125 7C401-25C TM4048SXXP M1464PD-XXC 8M824S45CB 1420HD—-45MB
72401L25B 7C401-25MB TM624S30C 1621HD-30C 8M824S45N 1423PD-45C
72401135 7C401-25C TM624S35C 1621HD-35C 8M824S50C 1420HD—~45C
72401L35B 7C401-25MB TM624S35CB 1621HD-35MB 8M824S50CB 1420HD-45MB
72401145 7C401-25C TM624545C 1621HD—45C 8M824S50N 1423PD-45C
72402110 7C402-10C TM624S45CB 1621HD-45MB 8M824S60C 1420HD-55C
72402L.10B 7C402—-10MB TM624S55C 1621HD-45C 8M824S60CB 1420HD—-55MB
72402115 7C402-15C TM624S55CB 1621HD-45MB 8MB824S60N 1423PD-55C
72402L15B 7C402—-15MB TM624565C 1621HD-45C 8M824S70CB 1420HD-55MB
724021.25 7C402-25C TM624S65CB 1621HD—-45MB 8M824S70N 1423PD-70C
724021.25B 7C402-25MB TMB4048SXXP M1464PD~-XXC 8M824S85CB 1420HD—-55MB
72402135 7C402-25C TMC4005S20CV 1611HV-20C 8M824S85N 1421HD-85C
724021.35B 7C402-25MB TMC4005S25CV 1611HV-25C 8MP824540S 1422PS-35C
72402145 7C402-25C 7MC4005S25CVB 1611HV-25MB 8MP824545S 1422PS—-45C
72403L10 7C403-10C TMC4005S30CY 1611HV-30C 8MP824S50S 1422PS—-45C
72403L10B 7C403—-10MB TMC4005S30CVB 1611HV-30MB 8MP824560S 1422PS—-55C
72403L15 7C403-15C TMC4005S35CV 1611HV-35C 8MP824S70S 1422PS-55C
72403L15B 7C403-15MB TMC4005S35CVB 1611HV-35MB 8N624S70CB 1620HD—-55MB
72403L25 7C403-25C TMC4005845CV 1611HV-45C 8N624S85CB 1620HD~-55MB
72403L25B 7C403—-25MB TMC4005S45CVB 1611HV-45MB

72403L35 7C403-25C TMC4005S855CV 1611HV-45C INMOS CYPRESS
72403L35B 7C403-25MB TMC4005S55CVB 1611HV—-45MB PREFIX:IMS PREFIX:CY
72403145 7C403-25C TMC4032520CV 1822HV-20C SUFFIX:B SUFFIX:B
72404110 7C404—-10C TMC4032825CV 1822HV-25C SUFFIX:P SUFFIX:P
72404L.10B 7C404—-10MB TMC4032830CV 1822HV-30C SUFFIX:S SUFFIX:D
72404L15 7C404-15C TMC4032540CV 1822HV-35C SUFFIX:W SUFFIX:L
72404L15B 7C404~15MB TMC4032850CV 1822HV -45C 1203-25 7C147-25C+
72404125 7C404-25C 7MP4008L100S 1461PS—100C 1203-35 7C147-35C+
724041258 7C404—25MB 7TMP4008L70S 1461PS—-70C 1203-45 7C147-45C+
72404135 7C404-25C TMP4008L85S 1461PS—-85C 1203M-35 7C147-35M+
72404L35B 7C404~25MB TMP4008S35S 1460PS—35C

72404145 TC404-25C TMP4008545S 1460PS—45C INTEL CYPRESS
TM205540C M4210-40C TMP4008S55S 1460PS—55C PREFIX:85C PREFIX:CY
TM205540CB M4210—-40MB 7TMP4008S70S 1460PS—70C PREFIX:85C PREFIX:PLD
TM205550C M4210-50C TMP4031SXX M1821PZ—-XXC PREFIX:D SUFFIX:D
TM205S50CB M4210—-50MB TMP4036SXX M1831PZ~-XXC PREFIX:L SUFFIX:L
TM205870C M4210-65C TMP4045SXX M1841PZ~XXC PREFIX:P SUFFIX:P
TM205870CB M4210—-65MB TN4017545C 1830HD-45C SUFFIX:/B SUFFIX:B
TM206840C M4210-40C 8M624S100CB 1620HD-55MB 060—-10 610-10C
TM206540CB M4210-40MB 8M624S35C 1620HD-35C 060—15 610-12C
TM206850C M4210-50C 8M624S40C 1620HD-35C 060-15 610-15C
TM206850CB M4210-50MB 8M624545C 1620HD-45C 060—-25 610-25C
TM206S70C M4210—-65C 8M624S50C 1620HD—-45C 1223-25 7C148-25C

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

+

*

o

"
E:

meets all performance spees but may not meet Ioc or Isp
meets all performance spees 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

1420-55
1420M~-55
1420M-70
1421C-40
1423-25
1423-35
1423-40
1423M-35
1423M-45
1423M-55
1433-30
1433-35
1433-45
1433-55
1433M-35
1433M-45
1433M-55
1600-35
1600-45
1600—55
1600—-70
1600M—45
1600M—55
1600M—70
1601LM—45
1601LM—55
1601LM-70
1620-35
1620—45
1620-55
1620—-70
1620M—45
1620M—55
1620M-70
1624—35
1624—-45
1624-55
1624-70
1624M—45
1624M-55
1624M-70
1625-25

CYPRESS
7C148-35C
7C148—-45C
7C148—-25M+
7C148—45M+
7C167A-35C
7C167A—-45C
7C167A—-45C
7C167A-45M
7C167A—-45M
7C167A-45M
7C167A-25C
7C167A-35C+
7C167TA-45C+
7C167A—-45C+
7C167A—35M*
7C167TA-35M+
7C167TA—45M+
7C167TA—45M+
7C167A—-45M+
7C168A—-35C
7C168A—-45C
7C168A—45M+
7C168A—45M
7C169A—-40C
7C168A—-25C+
7C168A—-35C+
7C168A—45C+
7C168A—35M*
7C168A—45M*
7C168A—45M*
7C128A-25C+
7C128A-35C+
7C128A—-45C+
7C128A—-55C+
7C128A—-35M+
7C128A—45M+
7C128A—55M+
7C187-35C
7C187-45C
7C187-45C
7C187-45C
7C187A—-45M+
7C187A—-45M+
7C187A—-45M+
7C187A-45M+
7C187A-45M+
7C187A—-45M+
7C164-35C
7C164—45C+
7C164—-45C+
7C164—45C+
7C164A—-45M
7C164A-45M
7C164A—45M
7C166—-35C+
7C166—45C+
7C166—45C+
7C166—45C+
7C166A—45M
7C166A—-45M
7C166A—-45M
7C164—-25C

INTEL
1625-35
1625M-35
1625M—45
1630—-45
1630—-55
1630-70
1630LM-70
1630M—~45
1630M-55
1630M—70
180030
1800-35
1800—45
1800M—35
1800M 45
1800P-35
1820-25
1820-35
1820—-45
1820P-35
1820P—45
1830-45
2147H
214TH-1
2147TH-2
214TH-3
2147THL
2148H
2148H-2
2148H-3
2148HL
2148HL-3
2149H
2149H-1
2149H-2
2149H-3
2149HL
22V10-10C
22V10-10C
22V10-10C
22V10-10C
22V10-15C
22V10-15C
27256—1C
27256—-2C
27512-17
27512-20
27512-25
27512-30
2764A-1
2764A-2
51C66-25
51C66—-30
51C66-35
51C66—35L
51C67-30
51C67-35
51C67-35L
51C68-30
51C68-35
M2147H-3
M2148H

CYPRESS
7C164—-35C
7C164A—45M
7C164A—45M
7C186—-45C+
7C186—-55C+
7C186—-55C+
7C186A—-55M
7C186A—45M
7C186A—55M+
7C186A—55M
7C197-25C
7C197-35C
7C197-45C
7C197-35M
7C197-45M
7C194-35
7C194-25C
7C194-35C
7C194—-45C
7C194-35
7C194—-45
7C198-45
2147-55C
2147-35C
2147-45C
2147-55C
7C147-45C
2148-55C
2148-45C
2148-55C
21148-55C
21148—-55C
2149-55C
2149-35C
2149-45C
2149-55C
21149-55C
PALC22V10D-7C
PALC22V10D-10C
PAL22V10C-7C+
PAL22V10C—-10C+
PALC22V10B-15C
PALC22V10D—-15C
7C274-55C
7C274-55C
7C286—70C
7C286—70C
7C286—70C
7C286—70C
7C266—55C
7C266—-55C
7C167A—-25C—
7C167A—-25C—
7C167A-25C—
7C167A-25C—
7C167A-25C+
7C167A-35C+
7C167A-35C+
7C168A—25C+
7C168A—-35C+
7C169A—40M
2148-55M

INTEL CYPRESS
M2149H 2149-55M
M2149H-2 2149-45M
M2149H-3 2149-55M
LATTICE CYPRESS
PREFIX:EE PREFIX:CY
PREFIX:GAL PREFIX:CY
PREFIX:ST PREFIX:CY
SUFFIX:B SUFFIX:B
SUFFIX:D SUFFIX:D
SUFFIX:L SUFFIX:L
SUFFIX:P SUFFIX:P
16K4-25 7C168A—-25C
16K4-35 7C168A-35C
16K4-35M 7C168A—-35M
16K4—-45 7C168A—45C
16K4-45M 7C168A—45M
16K8-35 7C128A—35C+
16K8-55 7C128A-45C+
16V8-25 PALC161.8-25C
16V8-25 PALC16R4-25C
16V8-25 PALC16R6-25C
16V8-25 PALC16R8-25C
16V8-25L PALC161L8-25C
16V8-25L PALC16R4-25C
16V8—-25L PALC16R6—-25C
16V8—-25L PALC16R8-25C
16V8-25Q PALC16L8L—-25C
16V8-25Q PALCI6R4L—25
16V8-25Q PALC16R6L—25
16V8-25Q PALC16R8L-25
16V8-30 PALC16L8-30M
16V8-30 PALC16R4-30M
16V8-30 PALC16R6-30M
16V8-30 PALC16R8—-30M
16V8—-30L PALC16L8—-30M
16V8-30L PALC16R4-30M
16V8-30L PALC16R6—30M
16V8-30L PALC16R8-30M
16V8-30Q PALC16L8—-30M
16V8-30Q PALC16R4-30M
16V8-30Q PALC16R6—-30M
16V8-30Q PALC16R8-30M
16V8-35 PALC16L.8-35C
16V8-35 PALC16R4-35C
16V8-35 PALC16R6-35C
16V8-35 PALC16R8-35C
16V8-35L PALC16L8-35C
16V8-35L PALC16R4-35C
16V8-35L PALC16R6-35C
16V8-35L PALC16R8-35C
16V8-35Q PALC16L8L-35C
16V8-35Q PALC16R4L-35C
16V8-35Q PALC16R6L—-35C
16V8-35Q PALC16R8L~35C
16V8A PALC16L8
16V8A PALC16R4
16V8A PALC16R6
16V8A PALC16R8
16V8A—15L PLDC18G8-12C
16V8A—-15L PLDC18G8-15C
16V8A—25L PLDC18G8-20C

INFO i
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g;%m Product Line Cross Reference
& SEMICONDUCTOR

LATTICE CYPRESS MICRON CYPRESS MICRON CYPRESS
16V8A—15L/883 PLDC18G8-15MB PREFIX:MT PREFIX:CY 5C2564—-45 7C194-45C
16V8A—20L/883 PLDC18G8-20MB 56C0816—25C 7C183-25C 5C2564—45M 7C194—-45MB
16V8A—30L/883 PLDC18G8-20MB 56C0816—-35C 7C183-35C 5C2565-25 7C196-25C
16V8A/883C PALC16L8—MB 56C3816—25C 7C184-25C 5C2565—-30 7C196—-25C
16V8A/883C PALC16R4—-MB 56C3816—35C 7C184-35C 5C2565-35 7C196-35C
16V8A/883C PALC16R6—MB 5C1001-25C 7C107-25C 5C2565-45 7C196—45C
16V8A/883C PALC16R8—-MB 5C1001-35C 7C107-35C 5C2568-25 7C199-25C
20RA10 PLDC20RA10 5C1001-45C 7C107-45C 5C2568—25M 7C199-25MB
20RA10/883C PLDC20RA10—-MB 5C1005-25C 7C106—25C 5C2568-30 7C199-25C
20V8-25 PLDC20G10-25C 5C1005-35C 7C106—-35C 5C2568-35 7C199-35C
20V8—-25L PLDC20G10-25C 5C1005—45C 7C106—45C 5C2568-35M 7C199—-35MB
20V8-25Q PLDC20G10-25C 5C1008-25 7C108—-25C 5C2568—45 7C199—-45C
20V8-35 PLDC20G10-30M 5C1008-25 7C109-25C 5C2568—45B 7C199-45MB
20V8-35 PLDC20G10-35C 5C1008-35 7C108-35C 5C2568CW—25 7C198-25C
20V8-35L PLDC20G10-30M 5C1008-35 7C109-35C 5C2568CW—25M 7C198-25MB
20V8-35L PLDC20G10-35C 5C1008-45 7C108—-45C 5C2568CW-30 7C198-25C
20V8-35Q PLDC20G10-30M 5C1008—-45 7C109-45C 5C2568CW—35 7C198-35C
20V8-35Q PLDC20G10-35C 5C1601—-15 7C167A-15C 5C2568CW—35M 7C198-35MB
20V8A PALC20G10 5C1601-20C 7C167A-20C 5C2568CW—45 7C198—-45C
20V8A/883C PALC20G10-MB 5C1601-25C 7C167A-25C 5C2568CW—45B 7C198—-45MB
22V10 PAL22V10 5C1601-30 7C167A-25C 5C2568W—25 7C198-25C
22V10-15L PALC22V10B-15C 5C1601-35C 7C167A-35C 5C2568W—25M 7C198-25MB
22V10-20L PALC22V10-20C 5C1604—-15 7C168A—-15C 5C2568W—30 7C198-25C
22V10-25L PALC22V10-25C 5C1604~-20C 7C168A—-20C 5C2568W—35 7C198-35C
22V10-151/883 PAL22V10C-15MB+ 5C1604~-25C 7C168A—-25C 5C2568W—35M 7C198—-35MB
22V10—-15L/883 PALC22V10D-15M 5C1604~30 7C168A-25C 5C2568W —45 7C198-45C
22V10-20L/883 PALC22V10-20MB 5C1604—35C 7C168A—-35C 5C2568W—45B 7C198—-45MB
22V10—-25L/883 PALC22V10-25MB 5C1605~-15 7C170A-15C 5C6401-15 7C187-15C
22V10/883C PAL22V10—-MB 5C1605-20C 7C170A—-20C 5C6401-20 7C187-20C
22V10B-10 PALC22V10D-7C 5C1605-25C 7C170A-25C 5C6401-20C 7C187-20C
22V10B-10 PALC22V10D-10C 5C1605—-30 7C170A-25C 5C6401—-20M 7C187A—-20MB
22V10B—-10 PAL22V10C-7C+ 5C1605—-35C 7C170A-35C 5C6401-25 7C187-25C
22V10B—10 PAL22V10C—-10C+ 5C1606—15 7C171A-15C 5C6401—-25C 7C187-25C
26CV12 PAL22V10 5C1606-20C 7C171A-20C 5C6401-25M 7C187A—-25MB
26CV12/883C PAL22V10—-MB 5C1606—25C 7C171A-25C 5C6401-30 7C187-25C
64E4-35 7C166—-35C 5C1606-30 7C171A-25C 5C6401—-30M 7C187A—-25MB
64E4-45 7C155-45C 5C1606—35C 7C171A-35C 5C6401-35 7C187-35C
64E4—55 7C166—-45C 5C1607—-15 7C172A-15C 5C6401-35C 7C187-35C
64K1-35 7C187-35C 5C1607-20C 7C172A-20C 5C6401-35M 7C187A—-35MB
64K1-45 7C187-45C 5C1607-25C 7C172A-25C 5C6401-45C 7C187-45C
64K1-45M 7C187A-45M 5C1607—-30 7C172A-25C 5C6404—12C 7B164—12C
64K1-55 7C187-45C 5C1607—-35C 7C172A-35C 5C6404—-15 7C164—-15C
64K1-55M 7C187A-45M 5C1608—-15 7C128A—-15C 5C6404—20 7C164-20C
64K4-35 7C164-35C 5C1608—-20C 7C128A-20C 5C6404—-20M 7C164A—20MB
64K4-45 7C164-45C 5C1608—30 7C128A-25C 5C6404—25 7C164-25C
64K4—-45M 7C164A-45M 5C1608~30M 7C128A-25M 5C6404—25M 7C164A—25MB
64K4-55 7C164-45C 5C1608-25C 7C128A-25C 5C6404-30 7C164-25C
64K4—55M 7C164A—-45M 5C1608—-25M 7C128A-25M 5C6404—30M 7C164A—-25MB
64K8—35 7C186—-35C 5C1608-35C 7C128A-35C 5C6404—-35 7C164-35C
64K8—45 7C186—-45C 5C1608—35M 7C128A-35M 5C6404—35M 7C164A—35MB
64K8—45 7C264—-45C 5C2561-25 7C197-25C 5C6405—-12C 7B166—12C
64K8—45M 7C186A—45M 5C2561-25M 7C197-25MB 5C6405—15 7C166—-15C
64K8~55 7C186—-55C 5C2561-30 7C197-25C 5C6405—-20C 7C166—-20C
64K8—55 7C264—-55C 5C2561-35 7C197-35C 5C6405-25C 7C166—-25C
64K8—55M 7C186A—45M 5C2561—-35M 7C197-35MB 5C6405—30 7C166—25C
64K8—70 7C264-55C 5C2561—45 7C197-45C 5C6405-35C 7C166—35C
11010-45 7C510—-45C+ 5C2561-45M 7C197—-45MB 5C6406—12C 7B161—-12C
L1010-65 7C510-65C+ 5C2564—-25 7C194-25C 5C6406—15 7C161-15C
L1010-65B 7C510—65M+ 5C2564—25M 7C194—-25MB 5C6406—20 7C161-20C
L1010-90 7C510-75C+ 5C2564—-30 7C194-25C 5C6406—25 7C161-25C
L1010-90B 7C510-75M+ 5C2564—35 7C194-35C 5C6406—30 7C161-25C
5C2564—35M 7C194-35MB 5C6406—35 7C161-35C

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
— = functionally equivalent

¥ = SOIC only

¥ = 32-pin LCC crosses to the 7C198M
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& SEMICONDUCTOR
MICRON CYPRESS MITSUBISHI CYPRESS MMYAMD CYPRESS
5C6407—-12C 7B162—12C 5165L—120 7C186—55C+ 63RS1681S 7C245-35C—
5C6407—15 7C162—-15C 5165L—70 7C186—55C+ 63RS881AS 7C235-30C—
5C6407-20 7C162—-20C 5165P—100 7C186—55C+ 63RS881S 7C235-30C—
5C6407—-25 7C162-25C 5165P—120 7C186—55C+ 6351681 7C292—-50C
5C6407-30 7C162-25C 5165P~70 7C186—55C+ 63S1681A 7C292-35C
5C6407—-35 7C162-35C 5178P—45 7C186—-45C+ 63S1681AS 7C291-35C
5C6408—12 7B185-12C 5178P—55 7C186—55C+ 6351681S 7C291-50C
5C6408—15 7C185-15C 5187P-25 7C187-25C 635881 7C281-45C
5C6408—-20C 7C185-20C 5187P—-35 7C187-35C 635881 7C282-45C
5C6408—20M 7C185A—20MB 5187P—45 7C187—-45C 63S881A 7C281-30C
5C6408—-25C 7C185-25C 5187P-55 7C187-45C 63S881A 7C282-30C
5C6408—25M TC185A-25M 5188P—25 7C164-25C 67401 7C401-10C
5C6408-30 7C185-25C 5188P—35 7C164-35C 67401A 7C401-15C
5C6408—-30M TC185A—-25MB 5188P—45 7C164—45C 67401B 7C403-25C
5C6408—35C 7C185-35C 5188P—55 7C164—45C 67401D 7C403-25C
5C6408—35M TC185A-35MB 52573-35 7C197-35C 67402 7C402-10C
85C1664—30C 1620HD—-30C 52571—-45 7C197-45C 67402A 7C402-15C
85C1664—35C 1620HD-35C 5257P-35 7C197-35C 67402B 7C402-25C
85C1664—45C 1620HD—45C 5257P—45 7C197-45C 67402D 7C404—-25C
85C3216—-20 M1821PZ-20C 5258J—45 7C194-45C 67411 7C403-25C
85C3216—-25 M1821PZ-25C 5258P-35 7C194-35C 67412 7C402-25C
85C3216-35 M1821PZ-35C 5258P—45 7C194-45C 671402 7C402-10C
85C3264~-20 M1831PZ-20C C57401 7C401-10M
85C3264-25 M1831PZ-25C MMI/AMD CYPRESS C57401A 7C401—-10M
85C3264-35 M1831PZ-35C SUFFIX:883B SUFFIX:B C57402 7C402—-10M
85C8128-25 M1420PD-25C SUFFIX:F SUFFIX:F C57402A 7C402—10M
85C8128-35 M1420PD-35C SUFFIX:J SUFFIX:D C67401A 7C401-15C
85C8128—-30C 1420HD-30C SUFFIX:L SUFFIX:L C67401B 7C403—-25C
85C8128—-35C 1420HD-35C SUFFIX:N SUFFIX:P C67401D 7C401-15C
85C8128—45C 1420HD—-45C SUFFIX:SHRP SUFFIX:B C67402 7C402-10C
85C8128-45C 1423PD—-45C 5381—-1 7C282—-45M C67402A 7C402—-15C
8516327220 M1821PZ-20C 5381-2 7C282—-45M C67402B 7C404—-25C
881632Z-25 M1821PZ—-25C 5381S—-1 7C281-45M C67402D 7C402—-15C
851632Z2-35 M1821PZ—-35C 5381S-2 7C281-45M C671401 7C401-5C
8S6432Z-20 M1831PZ-20C 53R1681AS 7C245-35M— PAL12L10C PLDC20G10-35C
8564327225 M1831PZ-25C 53RA1681AS 7C245—-35M— PAL121.10M PLDC20G10—40M
8S6432Z-35 M1831PZ-35C 53RA1681S 7C245—-45M— PAL14L8C PLDC20G10-35C
53RA481AS 7C225-35M PAL141.8M PLD20G10-40M

MITSUBISHI CYPRESS 53RA481S 7C225-40M PAL16L6C PLD20G10-35C
PREFIX:MSL PREFIX:CY 53RS1681S 7C245—-45M— PAL16L6M PLDC20G10—40M
PREFIX:M5M PREFIX:CY 53RS881AS 7C235-40M PAL161L.8A—-2C PALC161.8-35C
SUFFIX:AP SUFFIX:L 53RS881S 7C235-40M— PAL16L.8A—-2M PALC16L8—-40M
SUFFIX:FP SUFFIX:F 5351681 7C292-50M PAL16L.8A—-4C PALC161.8L—-35C
SUFFIX:K SUFFIX:D 53S1681AS 7C291-35M PAL16L8A—4M PALC161L.8—-40M
SUFFIX:P SUFFIX:P 53516818 7C291-50M PAL16L.8AC PALC161L8-25C
21C67P-35 7C167A-35C 538881 7C282—-45M PAL16L8AM PALC16L8—-30M
21C67P—45 7C167A-45C 53S881A 7C282—-45M PAL16L8B—2C PALC161L8-35C
21C67P—-55 TC167A—-45C 53S881AS 7C281—-45M PAL16L8B—2M PALC16L8—-30M
21C68P—35 7C168A-35C 5388818 7C281—-45M PAL16L.8B—4C PALC16L8L—35C
21C68P—45 TC168A—-45C 57401 7C401-10M PAL16L.8B—4M PALC16L8—-40M
21C68P—55 7C168A—-45C 57401A 7C401-10M PAL161.8BM PALC16L.8—-20M
272112AK-10 7C286—70C 57402 7C402—-10M PAL161.8C PALC161L8-35C
272112AK-12 7C286—70C 57402A TC402—-10M PAL16L.8D—4C PALC16L8L—-25C
272112AK-15 7C286—70C 6381—1 7C282-45C PAL161.8D—4M PALC16L.8—-30M
272112K-17C 7C286—70C 63812 7C282—-45C PAL16L8M PALC161.8—40M
272112K-2C 7C286—70C 6381S—1 7C281—-45C PAL16R4A-2C PALC16R4-35C
272112K-1 7C286—70M 6381S-2 7C281-45C PAL16R4A-2M PALC16R4—-40M
27256K—12C 7C274—-55C 63RA1681AS 7C245-35C— PAL16R4A—-4C PALC16R4L—-35C
27256K—15C 7C274—5CM 63RA1681S 7C245-35C— PAL16R4A—4M PALC16R4—-40M
27256K—-2C 7C274-55C 63RA481AS 7C225-25C PAL16R4AC PALC16R4-25C
27256K-1C 7C274—55M 63RA481S 7C225-30C PAL16R4AM PALC16R4—-30M
5165L—100 7C186—55C+ 63RS1681AS 7C245-35C— PAL16R4B—2C PALC16R4—-25C

INFO i
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MMI/AMD CYPRESS : MMI/AMD CYPRESS MOTOROLA CYPRESS
PAL16R4B—-2M PALC16R4-30M PAL20R8A-2M PLDC20G10-40M 60256A—10 7C198-55C
PAL16R4B—4C PALC16R4L-35C PAL20R8AC PLDC20G10-25C 60256A—12 7C198—-55C
PAL16R4B—4M PALC16R4—-40M PAL20R8AM PLDC20G10-30M 60256A—85 7C198-55C
PAL16R4BM PALC16R4—-20M PAL20R8C PLDC20G10-35C 6064—10 7C186—55C
PAL16R4C PALC16R4-35C PAL20R8M PLDC20G10—-40M 6064—12 7C186—-55C
PAL16R4D—4C PALCI16R4L—-25C PALC22V10/A PALC22V10-35C 6147-55 7C147-45C*
PAL16R4M PALC16R4—-40M PLE10P8C 7C281-30C 6147-70 7C147-45C*
PAL16R6A~2C PALCI16R6-35C PLE10P8C 7C282-30C 6164—-45 7C186—45C
PAL16R6A-2M PALCI6R6—-40M PLE10P8M 7C281-45M 6164—55 7C186—55C
PAL16R6A—-4C PALC16R6L—35C PLE10PSM 7C282—-45M 6164-70 7C186—55C
PAL16R6A—-4M PALCI6R6—-40M PLE10RSC 7C235-30C— 6168—35 TC168A~35C+
PAL16R6AC PALC16R6-25C PLE10R8M 7C235—-40M— 6168—-45 7C168A—45C+
PAL16R6AM PALC16R6~-30M PLE11P8C 7C291-35C 6168—55 TC168A—45C+
PAL16R6B—-2C PALC16R6-25C PLE11P8M 7C291-35M 6168—70 TC168A—45C+
PAL16R6B—2M PALC16R6—-30M PLE11RA8C 7C245~-35C— 611L47-55 T7C147—-45C*
PAL16R6B—4C PALC16R6L-35C PLE11RASM 7C245-35M— 61LA7—-70 TC147-45C*
PAL16R6B—4M PALC16R6—40M PLE11RS8C 7C245-35C—~ 61L64—45 7C186—45C
PAL16R6BM PALC16R6—-20M PLE11RS8M 7C245-35M~ 61L64—55 7C186—55C
PAL16R6C PALCI6R6-35C PLE9RSC 7C225-30C 61L64—70 7C186—-55C
PAL16R6D—4C PALC16R6L—25C PLESRSM 7C225-35M 6206—35 7C198-35C
PAL16R6M PALC16R6-—-40M 6206—45 7C198—-45
PAL16R8A-2C PALC16R8-35C MOSAIC CYPRESS 620645 7C198—45C
PAL16R8A—-2M PALC16R8—-40M PREFIX:MS PREFIX:SYM 620655 7C198-55
PAL16R8A—4C PALC16R8L-35C 8128SC—-100 1420HD-85C 6206—70 7C198-55
PAL16R8A—4M PALC16R8—-40M 8128SC—-100 1421HD-85C 6206P—45 7C198—45
PAL16RSAC PALC16R8-25C 8128SC—45 1420HD—-45C 6207-25 7C197-25
PAL16R8AM PALC16R8-30M 81288C-55 1420HD~-55C 6207-25 7C1987-25C
PAL16R8B—2C PALC16R8-25C 81288C-70 1420HD-70C 6207-35 7C197~-35
PAL16R8B—2M PALC16R8-30M 81288C—-70 1421HD~-70C 6208-25 7C194-25
PAL16R8B—4C PALC16R8L~-35C 6208-25 7C194-25C
PAL16R8B—4M PALC16R8—-40M MOSTEK CYPRESS 620835 7C194-35
PAL16R8BM PALC16R8—-20M PREFIX:ET PREFIX:CY 6226-25C 7C108-25C
PAL16R8C PALC16R8-35C PREFIX:MK PREFIX:CY 6226—30C 7C108-25C
PAL16R8D-4C PALC1648L-25C PREFIX:TS PREFIX:CY 6228-25C 7C106—-25C
PAL16RSM PALC16R8—-40M SUFFIX:N SUFFIX:P 6228—-30C 7C106—25C
PAL18LAC PLDC20G10-35C SUFFIX:P SUFFIX:D 62486FN14 7B173-14C
PAL18LAM PLDC20G10-40M 41H67-25 7C167A-25C+ 62486FN19 7B173~18C
PAL20L10AC PLDC20G10-35C 41H67-35 7C167A—-35+ 62486FN24 7B173-21C
PAL20L10AM PLDC20G10-30M 41H68—25 TC168A~25C+ 6264—-15C 7B185—-15C
PAL20L10C PLDC20G10-35C 41H68—-35 7C168A—35C+ 626425 7C185-25C
PAL20L10M PLDC20G10-40M 41H69-25 7C169A~25 626425 7C186-25C
PAL20L2C PLDC20G10-35C 41H69-35 7C169A-35C 6264-30 7C185-25C
PAL20L2M PLDC20G10-40M 4116725 TC167A-25C~ 626430 7C186-25C
PAL20L8A-2C PLDC20G10-35C 41L67-35 7C167A-35— 626435 7C185-35C
PAL20L8SA-2M PLDC20G10-40M 4116745 TC167A~35— 626435 7C186-35C
PAL20LSAC PLDC20G10-25C 626445 7C185-45C
PAL20L8AM PLDC20G10-30M MOTOROLA CYPRESS 6264—45 7C186—45C
PAL20L8C PLDC20G10-35C PREFIX:MCM PREFIX:CY 6264—55 7C185-55C
PAL20L8M PLDC20G10—-40M SUFFIX:BXAIC SUFFIX:MB 6264-55 7C186-55C
PAL20R4A—-2C PLDC20G10-35C SUFFIX:P SUFFIX:P 6268P20 7C168A—20C
PAL20R4A~-2M PLDC20G10—-40M SUFFIX:S SUFFIX:D 6268P25 7C168A—25C
PAL20R4AC PLDC20G10-25C SUFFIX:Z SUFFIX:L 6268P35 7C168A~35C
PAL20R4AM PLDC20G10-30M 10422-10C 10E422-7C 6268P40 7C168A—40C
PAL20R4C PLDC20G10-35C 1423-45 TC168A—45C+ 6268P45 TC168A—-45
PAL20R4M PLDC20G10-40M 2016H—45 6116A—45C 6268P45 7C168A—45C
PAL20R6A—-2C PLDC20G10-35C 2016H—55 6116A—55C 6269P20 7C169A-20C
PAL20R6A—-2M PLDC20G10—40M 2016H-70 6116A—55C 6269P25 7C169A-25C
PAL20R6AC PLDC20G10-25C 2018-35 7C128A-35C 6269P35 7C169A—-35C
PAL20R6AM PLDC20G10-30M 2018-45 7C128A-45C 6270—-20 7C170A—-20C
PAL20R6C PLDC20G10-35C 2167TH-35 TC167A-35C 6270-25 7C170A-25C
PAL20R6M PLDC20G10-40M 2167H-45 7C167A—-45C 6270-35 7C170A-35C
PAL20R8A—-2C PLDC20G10-35C 2167TH-55 TC167A-45C 6270—45 7C170A—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
— = functionally equivalent

T = SOIC only

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

== SEMCONDUCTOR
MOTOROLA CYPRESS NATIONAL CYPRESS NATIONAL CYPRESS
6287—12 7C187-12C 12L10C PLDC20G10-35C 745289A 27LS03A—C
6287-15 7C187-15C 14L8C PLDC20G10-35C 75507 7C190-25M
628720 7C187-20C 14L8M PLDC20G10—40M 75S07A 27S07AM
6287-25 7C187-25C 16L6C PLDC20G10-35C 77LS181 7C282-45M
6287-35 7C187-35C 16L6M PLDC20G10—40M 778181 7C282-45M
628745 7C187-45C 16V8A—12LC PLDC18G8—12C 77S181A 7C282-45M
6288—12 TB164—12C 16V8A—12C PLDC18G8—12C 775191 7C292—-50M
6288—12 7C164—12C 16V8A—15LC PLDC18G8—15C 77S191A 7C292-50M
6288—15 7C164—15C 16VBA—15C PLDC18G8—15C 775191B 7C292—-50M
628825 7C164-25C 16V8A—15LM PLDC18G8—15MB 775281 7C281-45M
6288—30 7C164-25C 16V8A—15M PLDCI18G8—-15MB 775281A 7C281-45M
628835 7C164-35C 16V8A—20LM PLDC18G8—20MB 775291 7C291-50M
6288—45 7C164—45C 16V8A—20M PLDC18G8—20MB 775291A 7C291-50M
629012 7B166—12C 18L4C PLDC20G10-35C 7752918 7C291-50M
6290—12 7C166—-12C 18L4M PLDC20G10—-40M 775401 7C401—10M
6290—15 7C166—15C 20L2M PLDC20G10—40M 77S401A 7C401-10M
629020 7C166—20C 2147H 2147-55C 778402 7C402—-10M
629025 7C166-25C 2147H 2147-55M 775402A 7C402—10M
629035 7C166—35C 2147H-1 2147-35C 77SR181 7C235-40M
6290—45 7C166-45C 2147H-2 2147-45C 77SR25 7C225—-40M
62940FN14 TB174-14C 2147H-3 2147-55C 77SR25B 7C225-40M
62940FN19 7B174-18C 2147H-3 2147-55M 7ISR476B 7C225—-40M—
62940FN24 7B174-21C 2147H-3L 7C147-45C 77ST476 7C225—40M—
6706—12 7B199-12C 2148H 2148-55C 85507 27807C
6708—12 7B194—12C 2148H 7C148—C 85S07A 27S07AC
670912 7B195-12C 2148H 2148—-C 85S07A 7C128—45C+
7681 7C282-45C 2148H 21148—C 87LS181 7C282-45C
7681A 7C282-45C 2148H-2 2148-45C 875181 7C282-45C
93422 93422C 2148H-3 2148-55C 875191 7C292-50C
93422 93422M 2148H-3L 21148—55C 87S191A 7C292-35C
93422A 93422AC 2148HL 21148-55C 875191B 7C292-35C
93422A 93422AM 2901A-1C 7C901-31C 875281 7C281-45C
931422 931422C 2901A—1M 7C901-32M 87S281A 7C281-45C
931422 93L422M 2901A-2C 7C901-31C 875291 7€291-50C
93LA22A 93L422AC 2901A—2M 7C901-32M 87S291A 7C291-35C
93LA22A 93LA2AM 2901AC 7C901-31C 8752918 7C291-35C
2001AM 7C901—-32M 875401 7C401-10C
NATIONAL CYPRESS 2909AC 2909AC 87S401A 7C401-15C
PREFIX:DM PREFIX:CY 2909AM 2909M 875402 7C402-10C
PREFIX:GAL PREFIX:None 2911AC 2911AC 87S402A 7C402-15C
PREIFX:IDM PREFIX:CY 2911AM 2911M 875625 7C225-40C
PREFIX:NM PREFIX:CY 545189 74S189M 87SR181 7C235-30C
PREFIX:NMC PREFIX:CY 545189 7C189—M 87SR25B 7C225-30C
SUFFIX:J SUFFIX:D 548189 27S03A-M 87SR476 7C225-40C—
SUFFIX:N SUFFIX:P 543189 27LS03A-M 87SR476B 7C225-30C—
100422—10C 100E422L~7C 54S189A 74S189M 931422A 7C122-C
100422-5C 100E422-5C 54S189A 7C189-25M 9314224 93422A—C
100422A—7C 100E422L-7C 54S189A 7C189—M 93LA22A 93L422—C
100422AC 100E422L~7C 545189A 27S03A-M PAL10016P4—4C 100E302L—4C
100474A—10C 100E474L-7C 543189A 271.S03A-M PAL10016P4—6C 100E302L—4C
100474A—8C 100E474L~7C 745189 74S189C PAL10016P8—4C 100E301-4C
100494—15 100E494L—12C 748189 7C189—C PAL10016P8—6C 100E301L—6C
100494—18 100E494L—12C 748189 27803A—C PAL1016P4—4C 10E302L—4C
10422-10C 10E422L~7C 748189 27LS03A—C PAL1016P4—6C 10E302L—4C
10422-5C 10E422—-5C 74S189A 748189C PAL1016P8—4C 10E301—4C
10422A-7C 10E422L—7C 74S189A 27S03AC PAL1016P8—6C 10E301L—6C
10422AC 10B422L—7C 74S189A 7C189-C PALI64A2M PALCI6R4—40M
10474A-8C 10B474L—7C 74S189A 27S03A—C PAL16L8A2C PALCI6L8-35C
1047A-10C 10E474L—7C 74S189A 27LS03A-C PAL16L8A2M PALC16L.8—40M
1049410 10E494—10C 74S289A 748189C PALI6L8AC PALCI6L8—25C
1049412 10E494L—12C 745289A 7C189-C PAL16L8AM PALCI16L.8—30M
1049415 10E494L—12C 74S289A 27S03A-C PAL16L8B2C PALC161.8—25C
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NATIONAL CYPRESS NATIONAL CYPRESS NEC CYPRESS
PAL16L8B2M PALC16L8~-30M PAL20R8AM PLDC20G10-30M 4361-40 7C187-35C
PAL16L8B4C PALC16L8L-35C PAL20R8BC PLDC20G10-25C 4361—-45 7C187-45C
PAL16L8B4M PALC16L8—40M PAL20R8BM PLDC20G10-30M 4361-55 7C187-45C
PAL16L8BM PALC16L8—20M PAL20R8C PLDC20G10-35C 4361—70 7C187-45C
PAL16L8C PALC16L8-35C PAL20R8M PLDC20G10—40M 4362—45 7C164—-45C
PAL16L8M PALC16L8—40M 4362-55 7C164—-45C
PAL16R4A2C PALC16R4-35C NEC CYPRESS 4362-70 7C164—45C
PAL16R4AC PALC16R4-25C PREFIX:uPD PREFIX:CY 4363-45 7C166—45C
PAL16R4AM PALCI16R4-30M SUFFIX:C SUFFIX:P 4363-55 7C166—45C
PAL16R4B2C PALCI16R4-25C SUFFIX:D SUFFIX:D 4363-70 7C166—45C
PAL16R4B2M PALC16R4-30M SUFFIX:K SUFFIX:L

PAL16R4B4C PALC16R4L-35C SUFFIX:L SUFFIX:F PARADIGM CYPRESS
PAL16R4B4M PALC16R4—-40M 100422-10C 100E422L—-7C PREFIX:PDM PREFIX:CY
PAL16R4BM PALC16R4—-20M 100422-7C 100E422L—-7C 41251L 7C191-C
PAL16R4C PALC16R4—-35C 100470-10C 100E470-7C 41251LB 7C191-MB*
PAL16R4M PALC16R4—40M 100470-15C 100E470-7C 412518 7C191-C
PAL16R6A2C PALC16R6—35C 100474-10C 100E474L—-7C 41251SB 7C191-MB
PAL16R6A2ZM PALC16R6—40M 100474-4.5 100E474~-3.5C 412521 7C192-C
PAL16R6AC PALC16R6-25C 100474—6 100E474—5C 41252LB 7C192—-MB*
PAL16R6AM PALC16R6—30M 100474-8C 100E474L—-7C 412528 7C192—-C
PAL16R6B2C PALC16R6—25C 100474A-5 100E474L—5C 41252SB 7C192-MB
PAL16R6B2M PALC16R6—-30M 100474A-6 100E474L—-5C 41256L 7C199/8—-C*
PAL16R6B4C PALC16R6L—35C 100474E—4 100E474-3.5C 41256LB 7C199/8—MB*
PAL16R6B4M PALC16R6—40M 100484—10 100E484L—7C 412568 7C199/8—C
PAL16R6BM PALC16R6—-20M 100484-15 100E484L—-7C 41256SB 7C199/8-MB
PAL16R6C PALC16R6—-35C 100A484—5 100E484—5C 41258L 7C194-C*
PAL16R6M PALC16R6—-40M 100A484-7 100E484L—7C 41258LB 7C194—-B*
PAL16R8A2C PALC16R8-35C 10422~10C 10E422L-7C 412588 7C194-C
PAL16R8A2M PALC16R8—-40M 10422-7C 10E422L-7C 41258SB 7C194—-B
PAL16RSAC PALC16R8-25C 10470-10C 10E470-7C

PAL16RSAM PALC16R8—-30M 10470—-15C 10E470-7C PERFORMANCE CYPRESS
PAL16R8B2C PALC16R8-25C 10474-10C 10E474L-7C PREFIX:P PREFIX:CY
PAL16R8B2M PALC16R8-30M 10474—-8C 10E474L-7C SUFFIX:L SUFFIX:L
PAL16R8B4C PALC16R8L—-35C 10474A~5 10E474L-5C SUFFIX:S SUFFIX:S
PAL16R8B4M PALC16R8—-40M 10474A—-6 10E474L-5C 29631AC 7C282—-45C
PAL16R8BM PALC16R8—-20M 10474E—4 10E474—-4C 29631AM 7C282—-45M
PAL16R8C PALC16R8-35C 10484-10 10E484L~7C 29631ASC 7C281-45C
PAL16R8M PALC16R8—40M 10484-15 10E484L-7C 29631ASM 7C281-45M
PAL20L10B2C PLDC20G10-25C 10A484-5 10E484-5C 29631C 7C282—-45C
PAL20L10B2M PLDC20G10-30M 10A484-7 10E484L-7C 29631M 7C282—-45M
PAL20L10C PLDC20G10-35C 2147-2 2147-55C 29631SC 7C281-45C
PAL20L10M PLDC20G10—-40M 2147-3 2147-55C 29631SM 7C281—-45M
PAL20L2C PLDC20G10-35C 2147A-25 7C147-25C 29633AC 7C282—-45C+
PAL20L8AC PLDC20G10-25C 2147A-35 2147-35C 29633AM 7C282—-45M+
PAL20L8AM PLDC20G10-30M 2147A-45 2147-45C 29633ASC 7C281-45C+
PAL20L8BC PLDC20G10-25C 2149 2149-55C 29633ASM 7C281—-45M+
PAL20L8BM PLDC20G10-30M 2149-1 2149—-45C 29633C 7C282—-45C+
PAL20L8C PLDC20G10-35C 2149-2 2149-35C 29633M 7C282—-45M+
PAL20L8M PLDC20G10-40M 2167-2 7C167A—45C 29633SC 7C281-45C+
PAL20R4AC PLDC20G10-25C 2167-3 7C167A—-45C 29633SM 7C281-45M+
PAL20R4AM PLDC20G10-30M 429 7C292—-50C 29681AC 7C292—-50C
PAL20R4BC PLDC20G10-25C 429-1 7C292-50C 29681AM 7C292—-50M
PAL20R4BM PLDC20G10-30M 429-2 7C292—-50C 29681ASC 7C291-50C
PAL20R4C PLDC20G10-35C 429-3 7C292-35C 29681ASM 7C291-50M
PAL20R4M PLDC20G10—-40M 431000-10 7C108—45 29681C 7C292-50C
PAL20R6AC PLDC20G10-25C 431000-12 7C108-45 29681M 7C292—-50M
PAL20R6AM PLDC20G10-30M 431000—85 7C108—45 29681SC 7C291-50C
PAL20R6BC PLDC20G10-25C 431145 7C167A—-45C 29681SM 7C291-50M
PAL20R6BM PLDC20G10-30M 4311-55 7C167A-45C 29683AC 7C292-50C+
PAL20R6C PLDC20G10-35C 43254C-35 7C194-35 29683AM 7C292—-50M+
PAL20R6M PLDC20G10—-40M 43254C—-45 7C194-45 29683ASC 7C291-50C+
PAL20RSAC PLDC20G10-25C 43256C—85 7C198—-55 29683ASM 7C291-50M +

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
¥ = SOIC only
¥ = 32-pin LCC crosses to the 7C198M
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Product Line Cross Reference

PERFORMANCE
29683C

29683M
29683SC
29683SM
29VP864DB
29VP864SB
29VS864SB
39VP864D
39VP864S
39VS864S
4125635
41256—45
4C1256—-25
4C1256-35
4C1256—45
4C1257-25
4C1257-35
4C1257-45
4C1258-25
4C1258~35
4C1258—45
4C150-12C
4C150-15C
4C150—-15M
4C150-20C
4C150—-20M
4C150-25C
4C150-25M
4C150-35M
4C164DW-20C
4C164DW-25C
4C164DW-25M
4C164DW-35C
4C164DW-35M
4C164DW—45C
4C164DW—-45M
4C164DW-55C
4C164DW-55M
4C164P—-20C
4C164P-25C
4C164P—25M
4C164P—-35C
4C164P—-35M
4C164P-45C
4C164P—45M
4C164P—-55C
4C164P—55M
4C1681—25C
4C1681-35C
4C1681—-35M
4C1681-45C
4C1681-45M
4C1682-25C
4C1682—35C
4C1682~35M
4C1682-45C
4C1682—-45M
4C169-25C
4C169-30C
4C169~35C
4C169-35M
4C169—-45M

CYPRESS
7C292-50C+
7C292—-50M+
7C291-50C+
7C291-50M +
7C264-55M
7C263-55M
7C261-55M
7C264-55C
7C263-55C
7C261-55C
7C199-35
7C199-45
7C199-25
7C199-35
7C198—-45
7C197-25
7C197-35
7C197-45
7C194-25
7C194-35
7C194-45
7C150-12C
7C150—-15C
7C150-15M
7C150-15C
7C150—-15M
7C150-25C
7C150-25M
7C150-35M
7C186—20C
7C186—-25C
7C186A—25M
7C186—-35C
7C186A-35M
7C186—45C
7C186A—45M
7C186—55C
7C186A—55M
7C185-20C
7C185-25C
7C185A-25M
7C185-35C
7C185A-35M
7C185—-45C
7C185A—45M
7C185-55C
7C185A—55M
7C171A-25C
7C171A-35C
TC171A-35M
7C171A-45C
7C171A—-45M
7C172A-25C
7C172A-35C
7C172A-35M
7C172A—-45C
7C172A—-45M
7C169A—-25C
7C169A~-25C
TC169A-35C
7C169A—35M
7C169A—45M

PERFORMANCE CYPRESS
4C187-20C 7C187-20C
4C187-25C 7C187-25C
4C187-25M TC187A-25M
4C187-35M 7C187A-35M
4C188-20C 7C164-20C
4C188-25C 7C164-25C
4C188—-25M 7C164A-25M
4C188-35C 7C164-35C
4C188—-35M 7C164A—-35M
4C188—-45M 7C164A—45M
4C198-20C 7C166—20C
4C198-25C 7C166—-25C
4C198-25M 7C166A—25M
4C198-35C 7C166—-35C
4C198-35M 7C166A—35M
4C198—-45M TC166A—-45M
4C1981-20C 7C161-20C
4C1981-25C 7C161-25C
4C1981-25M TC161A-25M
4C1981-35C 7C161-35C
4C1981-35M 7C161A-35M
4C1981-45M 7C161A-45M
4C1981-55M 7C161A—-55M
4C1982-20C 7C162—-20C
4C1982-25C 7C162—-25C
4C1982~-25M 7C162A-25M
4C1982-35C 7C162—-35C
4C1982-35M 7C162A-35M
4C1982-45M 7C162A—45M
4C1982-55M 7C162A-55M
93U422-35C 7C122—-15C
93U422-35C 7C122-25C
93U422-35C 7C122-35C
93U422-35M 7C122-25M
93U422-35M 7C122—-35M
SAMSUNG CYPRESS
PREFIX:KM PREFIX:CY
61257A-25 7C197-25C
61257A-35 7C197-35C
61257A—45 7C197-45C
62256A-8 7C198-55C
62256A—10 7C198-55C
62256A—12 7C198-55C
6264B—7 7C185-55C
6264B—-7 7C186—55C
6264B—10 7C185-55C
6264B—10 7C186—55C
6264B—12 7C185—-55C
6264B—12 7C186—55C
64257TA-25 7C194-25C
64257TA-35 7C194-35C
6425TA-45 7C194—45C
75C01A-20 7C421-20C
75C01A-25 7C421-25C
75C01A-35 7C421-30C
75C01A-50 7C421-40C
75C01A—-80 7C421-65C
75C01AP-20 7C420—-20C
75CO1AP-25 7C420-25C
75C01AP-35 7C420-35C
75CO01AP—50 7C420—-50C

SAMSUNG CYPRESS
75C01AP-80 7C420—80C
75C02A—-20 7C425-20C
75C02A~25 7C425-25C
75C02A-35 7C425-30C
75C02A-50 7C425—-40C
75C02A—80 7C425—-65C
75C02AP-20 7C424-20C
75C02AP-25 7C424-25C
75C02AP-35 7C424-30C
75C02AP-50 7C424—-40C
75C02AP-80 7C424-65C
75C03A-20 7C429-20C
75C03A-25 7C429-25C
75C03A-35 7C429-30C
75C03A-50 7C429-40C
75C03A-80 7C429—-65C
75C03AP-20 7C428—-20C
75C03AP~-25 7C428-25C
75C03AP-35 7C428-30C
75CO3AP-50 7C428—-40C
75C03AP-80 7C428—-65C
75C102A-20 7C425-20C
75C102A-25 7C425-25C
75C102A-35 7C425-25C
75C102A—-80 7C425—-65C
75C102AP-20 7C424-20C
75C102AP-25 7C424-25C
75C102AP-35 7C424-25C
75C102AP—-80 7C424—65C
SHARP CYPRESS
PREFIX:LH PREFIX:CY
52251-35 7C197-35C
52251-45 7C197-45C
52252~35 7C194-35C
52252-45 7C194—-45C
52254D-25 7C199-25C
52254D~35 7C199-35C
52254D—45 7C199—-45C
5481-15 7C408A—-15C
548125 7C408A-25C
5481-35 7C408A-35C
549115 7C409A—-15C
5491-25 7C409A-25C
5491-35 TC409A-35C
5496-20 7C420-20C
5496-35 7C420-30C
5496—50 7C420—40C
5496D—20 7C421-20C
5496D-35 7C421-30C
5496D—50 7C421-40C
5497-20 7C424-20C
5497-35 7C424-30C
5497-50 7C424—-40C
5497D-20 7C425-20C
5497D-35 7C425-30C
5497D~-50 7C425-40C
5498-20 7C428-20C
5498-35 7C428~-30C
5498-50 7C428—-40C
5498D-20 7C429-20C
5498D 35 7C429-30C
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SHARP CYPRESS SONY CYPRESS TI CYPRESS
5498D-50 7C429—-40C 58255AP-25 7C199-25 28L86AW 7C282—-45C
5499-35 7C432-30C 58258P-35 7C198-35 2858166W 7C292-50C
5499-50 7CA32—-40C 58258P—45 7C198-45 28S86AMW 7C282-45M
5499D~35 7C433-30C 58258SP-35 -7C199-35 28S86AW 7C282-45C
5499D~50 7C433—40C 582585P-45 7C199-45 320C601-25 7C601-25
572541-70C 7C274-55C 320C601-33 7C601-33
57254J-90C 7C274-55C TI CYPRESS 320C602-25 7C602—-25
57255J-10C 7C274-55C PREFIX:JBP PREFIX:CY 320C602-33 7C602—-33
57255J-12C 7C274-55C PREFIX:PAL SUFFIX:P 320C604-25 7C604-25
57256J-12C 7C274-55C PREFIX:SM PREFIX:CY 320C604-33 7C604-33
57256J-15C 7C274-55C PREFIX:SMJ PREFIX:CY 38L165—-35C 7C291-35C
57491-55C 7C264-55C PREFIX:SN PREFIX:CY 38L165—-45C 7C291-35C
57497-70C 7C264-55C PREFIX:TBP PREFIX:CY 38L166—35 7C292-35C
5762]-55C 7C266—-55C PREFIX:TIB PREFIX:CY 38L166—45 7C292-35C
5762J—-70C 7C266—55C PREFIX:TMS PREFIX:CY 38L85—-45C 7C281-45C
57631-70C 7C266—55C SUFFIX:F SUFFIX:F 38R165—-18C 7C245-25C
57631-90C 7C266—55C SUFFIX:J SUFFIX:L 38R165—-25C 7C245-35C
57641-20C 7C266—-55C SUFFIX:N SUFFIX:D 38R85-15C 7C235-30C
5764 -25C 7C266—55C 10016P8~6C 100E301L~6C 385165-25C 7C291A-25C
10H16P8—6C 10E301L—-6C 385165-35C 7C291-35C
SIGNETICS CYPRESS 22V10AC PALC22V10-25C 38585-30C 7C281-30C
SUFFIX:G SUFFIX:L 22V10AM PALC22V10-30M 54HC189 7C189-25M
SUFFIX:N SUFFIX:P 2764-17C 7C266—55C 54HCT189 7C189-25M
SUFFIX:R SUFFIX:F 2764-20C 7C266—55C 54LS189A 27L.S03M
100422BC 100E422-7C 2764-25C 7C266—-55C 54LS219A 7C190-25M+
100422CC 100E422-7C 2764-45C 7C266—-55C 545189A 745189M
100474AC 100E474-7C 27C256—-120C 7C274-55C 61CD256—35 7C197-35M
10422BC 10E422—-7C 27C256—12C 7C274-55C 61CD256—45 7C197—-45M
10422CC 10E422-7C 27C256—150C 7C274—-55C 64C256—35 7C194-35M
10474AC 10E474-17C 27C256—-15C 7C274-55C 64C256—45 7C194-45M
N745189 745189C 27C256—-17C 7C274—55C 68CE256—35 7C198—-35M
N82HS641 7C264—-55C 27C256—1C 7C274—-55C 68CE256—45 7C198—45M
N82HS641A 7C264—-45C 27C256—-20C 7C274-55C 7489 7C189-25C
N82HS641B 7C264-35C 27C256—20M 7C274—-55M 74ACT29116 7C9116AC
N82LS181 7C282-45C 27C256-25C 7C274-55C T4ACT29116—1 7C9116AC
N82S181 7C282-45C 27C256—25M 7C274—-55M 74HC189 7C189-25C
N82S181A 7C282—45C 27C256—2C 7C274-55C 74HC219 7C190-25C
N82S181B 7C282—-45C 27C291-3 7C291L-35C+ T4HCT189 7C189-25C
N82S191-3 7C291-50C 27C291-30 7C291L—-35C+ T4LS189A 27LS03C
N8258191-6 7C292-50C 27C291-5 7C291L-50C+ 7T4LS219A 27507C+
N82S191A-3 7C291-50C 27C291-50 7C291L-50C+ 74S189A 745189C
N82S191A-6 7C292-50C 27C292-3 7C292L.-35C+ 74S5189B 7C189-25C
N82S191B—-3 7C291-35C 27C292-35 7C292L-35C+ HCT9510E 7C510—75C+
N82S191B-6 7C292-35C 27C292~5 7C292L—-50C+ HCT9510E-10 7C510-75C+
S82HS641 7C264—-55M 27C292-50 7C292L—50C+ HCT9510M 7C510-75M+
S82L.5181 7C282—45M 27C49-45C 7C264—-45C PAL16L8—20M PALC16L8—20M
$825181 7C282—45M 27C49-4C 7C264—-45C PAL16L8—-25C PALC161.8—-25C
S82S181A 7C282—-45M 27C49—-55C 7C264—55C PAL16L8—-30M PALC161.8—-30M
$828191-3 7C291-50M 27C49-5C 7C264-55C PAL161.8A—-2C PALC161.8—-35C
$828191-6 7C292—50M 27C512-12C 7C286—70C PAL16L8A—2M PALC16L8—40M
S825191A-3 7C291-50M 27C512-117C 7C286-70C PAL16L8AC PALC16L8-25C
S82S191A—6 7C292—-50M 27C512—-1C 7C286—70C PAL16L.8AM PALC16L8—-30M
$825191B-3 7C291-50M 27C512-20C 7C286—70C PAL16R4—-20M PALC16R4-20M
S825191B—6 7C292-50M 27C512-20M 7C286—70M PAL16R4-25C PALC16R4-25C
27C512-25C 7C286—-70C PAL16R4~30M PALC16R4-30M
SONY CYPRESS 27C512~25M 7C286—70M PAL16R4A—-2C PALC16R4-25C
PREFIX:CXK PREFIX:CY 27C512-2C 7C286—70C PAL16R4A—-2M PALC16R4—-40M
51256P-35 7C197-35 27C512-30C 7C286-70C PAL16R4AC PALC16R4-25C
51256P—45 7C197-45 27C512—30M 7C286—70M PAL16R4AM PALC16R4-30M
54256P—35 7C194-35 27C512-3C 7C286—70C PAL16R6~20M PALC16R6—20M
54256P—45 7C194-45 28L166W 7C292—-50C PAL16R6~25C PALCI16R6—-25C
58255A1—-25 7C199-25 28L86AMW 7C282—-45M PAL16R6—~30M PALC16R6—-30M

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

+
*

i SOIC only
¥

32-pin LCC crosses to the 7C198M

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
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S Product Line Cross Reference
=== £ SEMICONDUCTOR
TI CYPRESS TOSHIBA CYPRESS TOSHIBA CYPRESS
PAL16R6A-2C PALC16R6—-25C 2078-35 7C170A-35C 5562-35 7C187-35C
PAL16R6A—2M PALC16R6—40M 2078—-45 TC170A—-45C 5562—-45 7C187-45C
PAL16R6AC PALC16R6—25C 2078-55 7C170A—-45C 5562-55 7C187—-45C
PAL16R6AM PALC16R6—-30M 2088—-35 7C186—35C 5562P/J-35 7C187-45C
PAL16R8—20M PALC16R8—-20M 2088—45 7C186—45C 5562P/J—-45 7C187—-45C
PAL16R8-25C PALC16R8-25C 2088—-55 7C186—55C 5562P/1-55 7C187-45C
PAL16R8—-30M PALC16R8—-30M 27512AD-17C 7C286—70C 5563-10 7C185-55C
PAL16R8A—-2C PALC16R8—-25C 27512AD-200C 7C286—70C 5563—12 7C185-55C
PAL16R8A—-2M PALC16R8—-40M 27512AD-20C 7C286—70C 5563—-15 7C185-55C
PAL16R8AC PALC16R8-25C 27512AD-250C 7C286—72C 5565—-10 7C186—55C
PAL16R8AM PALC16R8-30M 27512AD-25C 7C286—70C 5565-12 7C186—-55C
PAL20L10A-2C PLDC20G10-25C 27512ADI-20C 7C286—70M 5565-15 7C186—55C
PAL20L10A-2M PLDC20G10-30M 27512ADI-25C 7C286—70M 5588P/J-20 7C185-20C
PAL20L10AC PLDC20G10-35C 27256BD—-150C 7C274-55C 5588P/J—-25 7C185-25C
PAL20L10AM PLDC20G10-30M 27256BD—15C 7C274-55C 5589P/J—25 7C182-25C
PAL20L8A—-2C PLDC20G10-25C 27256BD—-200C 7C274-55C 55B328-12 7B199-12C
PAL20L8A-2M PLDC20G10-30M 27256BD—20C 7C274-55C 55B328—-15 7B199-15C
PAL20L8AC PLDC20G10-25C 27256BDI-15C 7C274—-55M 55B464—12 7B194—-12C
PAL20L8AM PLDC20G10-30M 27256BDI-20C 7C274—-55M 55B464—15 7B194—15C
PAL20R4A-2C PLDC20G10-25C 315 2147-55C 55B465—12 7B196—12C
PAL20R4A-2M PLDC20G10-30M 315-1 2147-55C 55B465—15 7B196—15C
PAL20R4AC PLDC20G10-25C 55187T-25 7C183-25C 57256 AD—120C 7C274-55C
PAL20R4AM PLDC20G10-30M 55187T-30 7C183-25C 57256AD—-12C 7C274-55C
PAL20R6A—-2C PLDC20G10-25C 55188T—-25 7C184-25C 57256AD—150C 7C274-55C
PAIL20R6A—-2M PLDC20G10-30M 55188T-30 7C184-25C 57256 AD—-15C 7C274—-55C
PAL20R6AC PLDC20G10-25C 55257-10 7C199-55C 57256 AD—-20C 7C274-55C
PAL20R6AM PLDC20G10-30M 55257-12 7C199-55C 57512AD-15C 7C286—70C
PAL20R8A-2C PLDC20G10-25C 55257-70 7C199-55C 57512AD-20C 7C286—70C
PAL20R8A—-2M PLDC20G10-30M 55257—-85 7C199-55C 57H2556D—70C 7C274-55C
PAL20R8AC PLDC20G10-25C 55328—17 7C199-15C 57H2556D—85C 7C274—-55C
PAL20R8AM PLDC20G10-30M 55328-20 7C199-20C
PAL22V10-7C PALC22V10D-7C 55328-25 7C199-25C TRW CYPRESS
PAL22V10-7C PAL22V10C-7C 55328-35 7C199-35C MPY016HA 7C516—-75M
PAL22V10-15C PALC22V10B-15C 55328pP/J-25 7C199-25C MPY016HC 7C516—-75C
PAL22V10-20M PALC22V10B—20M 55328pP/J—-35 7C199-35C MPY016KA 7C516—75M
PAL22V10AC PALC22V10-25C 55416-35 7C164-35C MPY016KC 7C516—75C
PAL22V10AC PALC22V10L-25C 55416—45 7C164—45C TDC1010A 7C510-75M
PAL22V10AM PALC22V10-25MB 55417-25 7C166—25C TDC1010C 7C510-75C
PAL22V10AM PALC22V10-30MB 55417-35 7C166—35C TMC2010A 7C510—-75M+
PAL22V10C PALC22V10-35C 55417-45 7C166—45C TMC2010C 7C510—-75C+
PAL22V10C PALC22V10L—-35C 55417P/1—-15 7C166—15C TMC2110A 7C510-75M
55417P/J-20 7C166—20C TMC2110C 7C510-75C
TOSHIBA CYPRESS 55417P/J—-25 7C166—25C TMC216HA 7C516—75M
PREFIX:P SUFFIX:P 55417P/J—-35 7C166—35C TMC216HC 7C516—-75C+
PREFIX:TC PREFIX:CY 55464—-17 7B194-15C
PREFIX:TMM PREFIX:CY 55464-20 7C194-20C VTI (VLSI) CYPRESS
SUFFIX:D SUFFIX:D 5546425 7C194-25C PREFIX:VL PREFIX:CY
2015A-10 7C128A—-55C+ 55464-35 7C194-35C PREFIX:VT PREFIX:CY
2015A-12 TC128A—-55C+ 55464P/J-25 7C194-25C 2010—-65 7C510—-65C
2015A-15 TC128A—-55C+ 55464P/J-35 7C194-35C 2010-70 7C510—-65C
2015A-90 TC128A—-55C+ 55465-17 7B196—15C 2010-90 7C510-75C
2018-25 7C128A-25C 55465-20 7C196—-20C 20C18-20C 7C128A-20C
2018-35 7C128A-35C 55465-25 7C196—-25C 20C18-25C 7C128A-25C
2018-45 7C128A—-45C 55465-35 7C196—-35C 20C18-35C 7C128A-35C
2018-55 7C128A—-55C+ 55465P/J—25 7C196—-25C 20C19-25 TC128A-25C
2018AP-35 7C128A—-35C 55465P/J—35 7C196-35C 20C19-35 7C128A—-35C
2018AP—-45 7C128A—-45C 5561—45 7C187—-45C+ 20C50-15C 7C150—15C
2068—25 7C168A-25C 5561-55 7C187—-45C+ 20C50-20C 7C150—-15C
2068—35 7C168A—-35C 5561-70 7C187—45C+ 20C50-25C 7C150-25C
2068—45 7C168A—45C 5561P/J—45 7C187—-45C 20C68—-15C TC168A—15C
2068—55 TC168A—45C 5561P/J—55 7C187-35C 20C68—-20C 7C168A—20C
2069—35 7C169A—35C 5561P/J—-70 7C187—-45C 20C68—25C 7C168A—25C
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gg CYPRESS
£ SEMICONDUCTOR

Product Line Cross Reference

VTI (VLSI) CYPRESS VTI (VLSI) CYPRESS WSI CYPRESS
20C68—35C 7C168A—35C 6288HL—25C 7C164-25C 57C191B-35 7C292-35C
20C69—-20C 7C169A—20C 6288HL-35C 7C164-35C 57C191B-35M 7C292-35M
20C69—-25C 7C169A—25C 6289H-15C 7C166—15C - 57C191B—45 7C292-35C
20C69-35C 7C169A-35C 6289H—-20C 7C166—20C 57C191B—-45M 7C292-35M
20C69—-45C TC169A—45C 6289H—-25C 7C166—-25C 57C256F 7C274
20C71-25C 7C171A-25C 6289H-35C 7C166—35C 57C291-45 7C291-35C
20C71-35C 7C171A-35C 6289HL—15C 7C166—15C 57C291-45M 7C291-35M
20C72—-15C 7C172A~15C 6289HL—-20C 7C166—20C 57C291-55 7C291-50C
20C72-25C 7C172A-25C 6289HL—-25C 7C166—25C 57C291-55M 7C291-50M
20C72-35C 7C172A-35C 6289HL—-35C 7C166—-35C 57C291-70 7C291-50C
20C78-25 7C170A—-25C+ 64KS4—35 7C164—-35C 57C291-70M 7C291-50M
20C78-35 7C170A—-35C+ 64KS4—45 7C164—-45C 57C291B-35 7C291-35C
20C78—45 7C170A—-45C+ 64KS4-55 7C164—-45C 57C291B—35M 7C291-35M
20C79-20C 7C170A-20C 65KS4-35 7C166—35C 57C291B—45 7C291-35C
20C79-25C 7C170A-25C 65KS4—-45 7C166—-45C 57C291B—-45M 7C291-35M
20C79-35C 7C170A—-35C 65KS4-55 7C166—45C 57C45-20 7C245A-15C
20C79—45C 7C170A—-45C 7132-55 7C132-55C 57C45-25 7C245A—-25C
20C98—15C 7C185-15C 7132-55C 7C132-55C 57C45-25M 7C245A~25M
20C98—20C 7C185-20C 7132-70 7C132-55C 57C45-35 7C245A-35C
20C98—25C 7C185-25C 7132-70C 7C132-55C 57C45-35M 7C245A-35M
20C98-35 7C185-35C+ 7132—-90C 7C132-55C 57C49 7C261
20C98-35C 7C185-35C 7132A-25C 7C132-25C 57C49 7C263
20C98—45 7C185—-45C+ 7132A-30C 7C132—-25C 57C49-55 7C264~-55C+
20C98L—15C 7C185-15C 7132A-35 7C132-35C 57C49—-55M 7C264—-55M
20C98L—-20C 7C185-20C 7132A-35C 7C132-35C 57C49-70 7C264-55C+
20C98L—25C 7C185-25C 7132A—~45 7C132—-45C 57C49-70M 7C264—55M
20C98L—35C 7C185-35C 7132A—-45C 7C132—-45C 57C49-90 7C264—55C+
20C99-35 7C185-35C 7142~55 7C142-55C 57C49-90M 7C264—55M
20C99—45 7C185—-45C 7142-55C 7C142-55C 57C49B 7C261
2130-10C 7C130-55C 714270 7C142-55C 57C49B 7C263
2130-12C 7C130-55C 7142-70C 7C142-55C 57C49B-35 7C264-30C
2130~-15C 7C130-55C 7142—-90C 7C142-55C 57C49B-35T 7C261-30C
6285H—15C 7C161-15C 7142A-25C 7C142-25C 57C49B-45 7C264—-40C
6285H-20C 7C161-20C 7142A-30C 7C142-25C 57CA9B—-45T 7C261-40C
6285H—25C 7C161-25C 7142A-35 7C142-35C 57C49B-55 7C264-45C
6285H—-35C 7C161-35C 7142A-35C 7C142-35C 57C49B—-55T 7C261-45C
6285HL—15C 7C161-15C T142A—-45 7C142—45C 57C49B-55TM 7C261-45M
6285HL—20C 7C161-20C 7142A—-45C 7C142—-45C 57C49B-55TM 7C264—-45M
6285HL—25C 7C161-25C 7C122-15 7C122-15C 57Cs1 7C251
6285HL—35C 7C161-35C 7C122-15C 7C122-15C 57Cs1 7C255
6286H—15C 7C162—-15C 7C122-25 7C122-25C 57C51B 7C251
6286H~20C 7C162—-20C 7C122-25C 7C122-25C 57C51B 7C254
6286H—25C 7C162—-25C 7C122-35 7C122-35C 5901C 2901CC+
6286H—35C 7C162-35C 7C122-35C 7C122-35C 5901M 2901CM +
6286HL—15C 7C162—-15C 5910AC 7C910—-40C
6286HL—20C 7C162—-20C WSI CYPRESS 5910AM 7C910—-46M
6286HL—25C 7C162—-25C PREFIX:WS PREFIX:CY 59510 7C510
6286HL—35C 7C162—-35C SUFFIX:C PREFIX:CY 59516 7C516—45C
6287TH—-15C 7C187-15C SUFFIX:D PREFIX:CY 59517 7C517-45C
628TH—-20C 7C187-20C SUFFIX:M SUFFIX:P

6287TH—-25C 7C187-25C SUFFIX:P PREFIX:CY WEITEK CYPRESS
6287TH—35C 7C187-35C 29C01C 7C901-31C 1010AC 7C510-75C
6287HL—15C 7C187-15C 57C128F-70 7C251-55C 1010AM 7C510-75M
6287THL—20C 7C187-20C 57C128F-70M 7C251-55M+ 1010BC 7C510-75C
6287THL—-25C 7C187-25C 57C128F-90 7C251-55C 1010BM 7C510-75M
6287HL—35C 7C187-35C 57C128F—-90M 7C251-55M+ 1010C 7C510-75C
6288H—15C 7C164—15C 57C191-45 7C292-35C 1010M 7C510-75M
6288H—20C 7C164-20C 57C191-45M 7C292-35M 1516AC 7C516—75C
6288H—25C 7C164-25C 57C191-55 7C292-50C 1516AM 7C516—-75M
6288H—-35C 7C164-35C 57C191-55M 7C292—-50M 1516BC 7C516~55C
6288HL—15C 7C164—15C 57C191-70 7C292-50C 1516BM 7C516~75M
6288HL—20C 7C164—-20C 57C191-70M 7C292—-50M 1516C 7C516—=75C

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
— = functionally equivalent

+ = SOIC only

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

& CYPRESS
=2 SEMICONDUCTOR
WEITEK CYPRESS
1516M 7C516—75M
2010AC 7C510—-55C
2010AM 7C510-75M
2010BC 7C510-45C
2010BM 7C510-55M
2010C 7C510-75C
2010DC 7C510-55C
2010DM 7C510—-75M
2010M 7C510-75M+
2516AC 7C516—-55C
2516AM 7C516—75M
2516C 7C516—75C
2516DC 7C516—45C
2516DM 7C516—55M
2516M 7C516—-75M+
2517AC 7C517-55C
2517AM 7C517-75M
2517C 7C517-75C
2517M 7C517-75M+

INFO i
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Section Contents

Static RAMs (Random Access Memory) Page Number
Device Number Description

CY2147 4096 x 1 Static R/W RAM . ..ottt e e e e
CY2148 1024 x4 Static R/W RAM ..o e e et e
CY21148 1024 x 4 Static R/W RAM, Low POWET . .. ..ottt iie e
CY2149 1024 x4 Static R/W RAM ...
CY21L49 1024 x 4 Static R/'W RAM, LoW POWET . .. ...ttt iae e
CY6116 2048 x 8 Static R/W RAM

CY6116A 2048 x 8 Static R/W RAM

CY6117A 2048 x 8 Static R/W RAM

CY7C101 262,144 x 4 Static R/W RAM with Separate I/O

CY7C102 262,144 x 4 Static R’/W RAM with Separate I/O

CY7C106 262,144 x4 Static RIWRAM ... i
CY7C107 1,048,576 x 1 Static RAWRAM . ...
CY7C108 131,072 x 8 Static R/'W RAM
CY7C109 131,072 x 8 Static R/'W RAM
CY7C122 256 x 4 Static R/'W RAM Separate /O ...

CY7C123 256 x 4 Static R/'W RAM Separate I/O ...t
CY7C128 2048 x 8 Static R/W RAM . ..ottt ettt
CY7C128A 2048 x 8 Static RAW RAM ...ttt e
CY7C130 1024 x 8 Dual-Port Static RAM

CY7C131 1024 x 8 Dual-Port Static RAM

CY7C140 1024 x 8 Dual-Port Static RAM

CY7C141 1024 x 8 Dual-Port Static RAM

CY7C132 2048 x 8 Dual-Port Static RAM

CY7C136 2048 x 8 Dual-Port Static RAM

CY7C142 2048 x 8 Dual-Port Static RAM

CY7C146 2048 x 8 Dual-Port Static RAM . ... ..o e
CY7B134 4K x 8 Dual-Port Static RAM ... .utint ittt i

CY7B135 4K x 8 Dual-Port Static RAM . ... ..ottt et
CY7B1342 4K x 8 Dual-Port Static RAM with Semaphores

CY7B138 4K x 8 Dual-Port Static RAM with Semaphores, INLandBUSY........covneiniinn... 2—-114
CY7B139 4K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY .. .............coeenne 2-114
CY7B144 8K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY ................oen.e 2—-128
CY7C147 4096 X 1 Static RAM .. ..ttt e e e 2-142
CY7C148 1024 x4 Static RAM .. oniitti i e e 2-149
CY7C149 1024 x4 Static RAM ..ottt et e e 2—-149
CY7C150 1024 x 4 Static R/W RAM 2-156
CY7B153 65,536 x 4 Expandable Static R’'W RAM . ...ttt 2-164
CY7B154 65,536 x 4 Expandable Static R/'W RAM .. ... ... ... it 2—-164
CY7C157A 16,384 x 16 Static R/W Cache Storage Unit ..., 2-171
CY7C158 Self-Timed Pipelined Static RAM ........... ... . i
CY7C159 Self-Timed Pipelined Static RAM .......... ... iiiiiiiiiiin.

CY7B161 16,384 x 4 Static RAM Separate I/O

CY7B162 16,384 x 4 Static RAM Separate 1/O

CY7C161 16,384 x 4 Static R’'W RAM Separate I/O . ........ ... ...t 2-185
CY7C162 16,384 x 4 Static R’'W RAM Separate /O ............ ... .o, 2—185
CY7C161A 16,384 x 4 Static R’'W RAM Separate /O ......... ... ..o, 2—-194
CY7C162A 16,384 x 4 Static R/'W RAM Separate /O ......... ... ... ...t 2—-194
CY7B163 Expandable 262,144 x 1 Static R/W RAM with Separate I/O ......................... 2-202
CY7B164 16,384 x4 Static RIW RAM ..ottt e ns 2-208
CY7B166 16,384 x4 Static RAIWRAM ... .ottt i 2-208

CY7C164 16,384x4 Static RAIWRAM ... ... . e 2-214
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Section Contents

Static RAMs (Random Access Memory) (continued) Page Number
Device Number Description

CY7C166 16,384 x 4 Static R/W RAM with Output Enable . ... 2-214
CY7C164A 16,384 x4 Static RAWRAM ...t e 2-223
CY7C166A 16,384 x 4 Static R/W RAM with Output Enable . ........................cioaL. 2-223
CY7C167 16,384x1Static RAWRAM ... . .o
CY7C167A 16,384 x 1 Static RAM ... ..ot
CY7C168 4096x4 StaticRAM .......... ..o

CY7C169 4096 x4 Static RAM ...ttt e
CY7C168A 4096 X4 R/WRAM ..ottt
CY7C169A 4096 x4 R/W RAM . ..ooiiiii
CY7C170 4096 x 4 Static R/W RAM

CY7C170A 4096 x 4 Static R/W RAM

CY7C171 4096 x 4 Static R/W RAM Separate 1/O

CY7C172 4096 x 4 Static R/W RAM Separate I/O

CY7C171A 4096 x 4 Static R’/W RAM Separate I/O

CYTC172A 4096 x 4 Static R/W RAM Separate 1/0

CY7B173 32,768 x 9 Synchronous Cache R'WRAM ...t
CY7B174 32,768 x 9 Synchronous Cache R'WRAM ...t
CY7B180 AKX 18 Cache Tag ....ovvnni i e
CY7B181 AKX I8 Cache Tag ..ottt e e e e
CY7C182 8,192x 9 Static R/W RAM

CY7C183 2x4096 x 16 Cache RAM

CY7C184 2x4096 x 16 Cache RAM

CY7B185 8192x8Static RAM ... it
CY7B186 8192x 8 Static RAM .. .onit ittt
CY7C185 8,192 x 8 Static R/W RAM

CY7C186 8,192 x 8 Static R/W RAM

CY7C185A 8,192 x 8 Static R/W RAM

CY7C186A 8,192 x 8 Static R/W RAM

CY7C187 65,536x1Static RAWRAM .....oiiieii e
CY7C187A 65,536x1Static RIWRAM .. .. .o
CY7C189 16 x 4 Static R/W RAM

CY7C190 16 x 4 Static R/W RAM

CY7B191 65,536 x 4 Static R/W RAM Separate I/O ...,
CY7B192 65,536 x 4 Static R’'W RAM Separate I/O ...,
CY7C191 65,536 x 4 Static R/W RAM Separate /O ...,
CY7C192 65,536 x 4 Static R’'W RAM Separate I/O ...t
CY7B193 262,144 x 1 Static RAWRAM ...t e e
CY7B19%4 65,536x4 Static RIWRAM .. ..o
CY7B195 65,536x 4 Static R/W RAM with Output Enable

CY7B196 65,536 x 4 Static R/W RAM with Output Enable

CY7C194 65,536x4 Static RIWRAM .. ...
CY7C195 65,536 x 4 Static R/W RAM with Output Enable

CY7C196 65,536 x 4 Static R/W RAM with Output Enable

CY7B197 262,144 x1StaticR/WRAM ...
CY7C197 262,144 x1StaticR/WRAM ...
CY7C198 32,768x 8 Static RAWRAM ... ..o e
CY7C199 32,768 x8Static RIWRAM ... ...
CY7B199 32,768 x8Static RAIWRAM ... .o
CY7C1001 256K x 4 Static R/W RAM with Separate I/O ...,
CY7C1002 256K x 4 Static R/W RAM with Separate I/O ...,
CY7C1006 256Kx4Static RIWRAM .. ..o
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Static RAMs (Random Access Memory) (continued) Page Number
Device Number Description

CY7C1007 IMx1Static R/W RAM ..o e e s 2—443
CY7C1009 128K x 8 Static R/W RAM . ...ttt et 2—-444
CY7M194 64K x4 Static RAM Module . ... ..ot e 2—-445
CY7M199 32K x 8 Static RAM Module . ......otit e 2—-446
CY745189 16x4StaticRAWRAM ... e F 2—-451
CY27LS03 16 x4 Static R/W RAM ..o e e 2—-451
CY27503 16x4 Static RAW RAM ..o . i i i e 2—-451
CY27S07 16x4 Static RAW RAM . ..o o e e 2—451
CY93422A 256 x4 Static R/W RAM ..o e e e 2456
CY93LA22A 256 x4 Static R/W RAM . ..ottt e e e e e 2—-456

CY93422 256x4StaticR/IWRAM ... ... 2—-456
CY93LA22 256x4StaticRAWRAM ... 2-456






Features

® Automatic power-down when dese-
lected

o CMOS for optimum speed/power
e High speed
— 35ns
o Low active power
— 690 mW (commercial)
— 770 mW (military)
o Low standby power
— 140 mW
o TTL-compatible imputs and outputs

e Capable of withstanding greater than
2001V electrostatic discharge

CY2147

Functional Description

The CY2147 isa high-performance CMOS
staticRAM organized as 4096 by 1bit. Easy
memory expansion is provided by an active
LOW chip enable (CE) and three-state
drivers. The CY2147 has an automatic
power-down feature, reducing the power
consumptionby 80% when deselected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW. Data on the in-
put pin (DI) is written into the memory lo-
cation specified on the address pins (Ag
through A11).

4096 x 1 Static R/W RAM

Readingthe device is accomplished by taking
the chip enable (CE) LOW while write en-
able (WE) remains HIGH. Under these con-
ditions the contents of the memory location
specified on the address pins will appear on
the data output (DO) pin.

The output pin stays in high-impedance state
when chip enable (CE) is HIGH or write en-
able (WE) is LOW.

Logic Block Diagram Pin Configuration
DIP
P oI Top View
I N Ao [ 1 18 [J Ve
INPUT BUFFER S P 17 [0 "o
A2 s 1] A
1l A [ 4 15[] %o
Ao M Os ovarer 140 %
Aq & % e 13 [] Ao
Az § 64 x64 o, 12 {1 An
] B ] A ?—DO whe  wpo
As § enp 1o 0[] CE
A7
1F ( B_I—— CE 21472
COLUMN Fonn,
DECODER - _Ci _
EEEEE "
Aq As Ag Ag ApArs
21471
Selection Guide (For higher performance and lower power, refer to CY7C147 data sheet.)
2147-35 2147-45 2147-55
Maximum Access Time (ns) 35 45 55
MaximumOperating Commerical 125 125 125
Current(mA) Military 140 140
Maximum Standby Commerical 25 25 25
Current(mA) Military 25 25

SRAMs E
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto + 150°C  Latch-UpCurrent .....................coon.. >200 mA
Ambient Temperaturewith Operating Range
PowerApplied .................oo.e - 55°Cto + 125°C Ambient
Supply Voltage to Ground Potential . . ...... - 0.5Vto + 7.0V Range Temperature Vee
g%?gﬁt;gsiﬁgpl.i.efi.@.?l{t.pft.s ........... —05Vio+70y | Commercial 0°Cto +70°C SV 10%
DC Input Voltage «..................... ~30Vto+70v | Military] - 55°Cto +125°C 5V £10%
Output Current into Outputs (Low) ................ 20mA
Electrical Characteristics Over the Operating Rangel?]
2147
Parameters Description Test Conditions Min. Max. | Units
Vou Output HIGH Voltage Vee = Min, Iog = —4.0mA 24 \%
VoL Output LOW Voltage Vce = Min, Igp, = 120 mA 0.4 A\
Vi Input HIGH Voltage 2.0 Vee \%
ViL Input LOW Voltage -3.0 0.8 v
Ix Input Load Current GND < Vi < Ve -10 +10 HA
Toz Output Leakage Current GND < Vo < Vo, =50 +50 RA
Output Disabled
Ios Output Short Ve = Max., Voyt = GND —350 mA
CircuitCurrentl3]
Icc VccOperating Supply Current | Ve = Max., loyr = 0 mA Com’l 125 mA
Mil 140
Isp Automatic CE Max. Ve, CE > Vig Com’l 25 mA
Power-DownCurrent(4] Mil 25
Capacitancel
Parameters Description Test Conditions Max. Units
Civ InputCapacitance Ta =25°C,f=1MHz, 8 pF
CouT OutputCapacitance Vee =50V 8 pF
Notes:

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

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

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

AC Test Loads and Waveforms
. R1 329Q v

R13290Q

4. A pull-up resistor to Vcc on the CE input is required to keep the de-
vi'ce deselected during Ve power-up, otherwise Isgpwill exceed values
given.

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

ALL INPUT PULSES

3.0v

OUTPUT b OuTPUT ]
| | 0% 90%
30 pF s R2 5pF R2 GND 10% 1%
202Q 202Q L—
INCLUDING L INCLUDING <5ns —»| - <5ns
JIG AND = = JIG AND = =
SCOPE SCOPE 21474
(@) (b)
. 21473
Equivalent to: THEVENIN EQUIVALENT

125Q
OUTPUT O A0 1.90V
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Switching Characteristics Over the Operating Rangel26!

2147-35 2147-45 2147-55
Parameters Description Min. l Max. Min. Max. Min. T Max. Units
READ CYCLE
trC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Output Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
t1ZCE CE LOW to Low ZI7] 5 5 5 ns
tHZCE CE HIGH to High ZI[7 8] 30 30 30 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 20 20 20 ns
WRITE CYCLEP]
twe Wirite Cycle Time 35 45 55 ns
tsCE CE LOW to Write End 35 45 45 ns
tAw Address Set-Up to Write End 35 45 45 ns
tHA Address Hold from Write End 0 0 10 ns
tsA Address Set-Up to Write Start 0 0 0 ns
tpPWE WE Pulse Width 20 25 25 ns
tsp Data Set-Up to Write End 20 25 25 ns
tHD Data Hold from Write End 10 10 10 ns
tHZWE WE LOW to High ZI7] 20 25 25 ns
tLZWE WE HIGH to Low 717 8] 0 0 0 ns

Notes:

6. Testconditions assume signal transition time of 5 ns or less, timing ref- either signal can terminate a write by going HIGH. The data input set-
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and outputloading upand hold timing should be referenced to the rising edge of the signal
of the specified Io1 /Ion and 30-pF load capacitance. @ terminates the write.

7. Atany given temperature and voltage condition, tyz is less than t;z ~ 10. WE is HIGH for read cycle.
for all devices. 11. Device is continuously selected, CE = Vy..

8. tyzcE and tyzwe are specified with Cp = 5 pF as in part (b) of AC 12, Address valid prior to or coincident with CE transition low.
Test Loads. Transition is measured =500 mV from steady state volt- 13 [fCE goes HIGH simultaneously with WE HIGH, the output remains

age. _ . _ ina high-impedance state.
9. The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signals must be LOW toinitiate awrite and

Switching Waveforms

Read Cycle No. 1[10,11]
le the |
ADDRESS k
tan |
toHa
DATA OUT PREVIOUS DATA VALID ><>< >< DATA VALID

21475
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Switching Waveforms (continued)

Read Cycle No. 2[10 12]
tre
CE —\‘ }l
tace [<— thzce
fizce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT & DATA VALID P
[«—— 1ty e o
Voo | Icc
SUPPLY 50% 50%
CURRENT ISB
2147-6
Write Cycle No. 1 (WE Controlled)[°]
twe
ADDRESS X X
tsce
CE RN 4
NN /) %
taw tHa
tsa tewe
- N \| 4
WE RANNK 7
I tsp tHo
DATA IN )I% DATA-IN VALID
[ thzwe —'I [e— tizwe —-I
\!  HIGH IMPEDANCE —
DATA OUT DATA UNDEFINED ) <
21477
Write Cycle No. 2 (CE Controlled)®: 13]
twe >
ADDRESS )E ;k
tsa tsce
CE N
N Vi
taw tHA
tpwe
— N y
EN \\ \ \ \\ N Z /
[ tsp thp
DATAIN * DATA-IN VALID
[ tHzZwe —>|
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED
21478
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Ordering Information

CY2147

Speed Package | Operating
(ns) Ordering Code Type Range
35 CY2147-35pC P3 Commercial
CY2147-35DC D4
45 CY2147-45PC P3 Commercial
CY2147-45DC D4
CY2147-45DMB D4 Military
55 CY2147-55PC P3 Commercial
CY2147-55DC D4
CY2147-55DMB D4 Military

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
Vi Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB1 1,2,3

Switching Characteristics

Parameters Subgroups
READ CYCLE
trC 7,8,9,10, 11
7V 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
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

Document #: 38—00023—B
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Features

o Automated power-down when dese-
lected (2148)

CMOS for optimum speed/power
Low power

— 660 mW (commercial)

— 770 mW (military)

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

TTL-compatible inputs and outputs

CYPRESS
SEMICONDUCTOR

CY2148/CY21148
CY2149/CY21149

Functional Description

The CY2148 and CY2149 are high-perfor-
mance CMOS static RAMs organized as
1024 by 4 bits. Easy memory expansion is
provided by an active LOW chip select
(CS) input and three-state outputs. The
CY2148 and CY2149 are identical except
that the CY2148 includes an automatic
(CS) power-down feature. The CY2148re-
mains in a low-power mode as long as the
device remains deselected, i.e., (CS) is
HIGH, thus reducing the average power
requirementsof the device. The chip select
(CS) of the CY2149 does not affect the
power dissipation of the device.

An active LOW write enable signal (WE)
controls the writing/reading operation of
the memory. When the chip select (CS)

1,024 x 4 Static R/'W RAM

and write enable (WE) inputs are both
LOW), data on the four data input/output
pins (I/Og through I/O3) is written into the
memory location addressed by the address
present on the address pins (Ag through
Ayg).

Reading the device is accomplished by se-
lecting the device, (CS) active LOW, while
(WE) remains inactive or HIGH. Under
these conditions, the contents of the loca-
tion addressed by the information on ad-
dress pins (Ag through Ag) is present on
the four data input/output pins (I/Og
throughI/O3).

The input/output pins (I/Og through 1/O3)
remain in a high-impedance state unless
the chip is selected and write enable (WE)
is HIGH.

Logic Block Diagram Pin Configuration
Ag —>
ADDRESS
Ag —®| BUFFERS STORAGE MATRIX
A7 —> DIP
Ag —»] Top View
As—ﬂ ROW 64x16 | 64x16 | 64x16 | 64x 16 AGE 1 18 hVCC
A4 —»| DECODERS AsO 2 17 [ A7
T (2148 ONLY) A s 16 H Ag
Asl]+ 2148 151 Ag
A3 ™™ appRess Aol s 21L48.4, 7 /0,
Ag —»| BUFFERS A 2149 ;
SENSE AMPLIFIERS 106 2114913 P 1/O,
Ay —> Dgg(li%hE“gS Axl] 7 12 [11/0;
Ag Cs[ s 11 [J 1/Og
T (2148 ONLY) ?I';gl: 9 10 [0 WE
] -
s DATA BUFFERS Zue-e
WE———> ]
Veg —>
Vgs—>
0y 1Oy VO 1/Og
21481
Selection Guide (For higher performance and lower power refer to the CY7C148/9 data sheet)
2148-35 | 21148-35 | 2148—45 | 21148—45 | 2148—55 | 21148-55
2149-35 | 21149-35 | 2149—-45 | 21149—45 | 2149-55 | 21149-55
Maximum Access Time (ns) 35 35 45 45 55 55
MaximumOperating Commercial 140 120 140 120 140 120
Current(mA)
Military 140 140
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,

...................... —3.0Vto + 7.0V

DC Input Voltage

nottested.) Output Current into Outputs (LOW) ................ 20mA
Storage Temperature ................. —65°Cto +150°C .
Ambigent Terr[:peraturewith Operating Range
PowerApplied ....................... —55°Cto +125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vee
(Pin18toPin9)...........coiill —-0.5Vto +7.0V Commercial 0°Cto + 70°C 5V +10%
g 2 St e OO 0sviosroy L Mot - 55°Clo+ 125°C | SV 10%
Electrical Characteristics Overthe Operating Rangel2]
2148 21148
2149 21149
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Ton Output HIGH Current | Vcc = Min,, Vo = —0.4 mA 24 2.4 mA
IoL Output LOW Current | Vcc = Min., Vor, = 8.0mA 0.4 0.4 mA
Viu Input HIGH Voltage 2.0 6.0 20 6.0 v
Vi Input LOW Voltage -30| 08 [—-3.0] 08 v
Irx Input Load Current Vss < Vi< Ve -10 | +10 | =10 | +10 A
Ioz Output Leakage GND < Vo <Von, | Ta =0°Cto +125°C -50 | +50 | =50 | +50 A
Current OutputDisabled
Icc VccOperating Max. Vce, CS < Vi, | Ta =0°Cto +70°C 140 120 | mA
Supply Current Output Open Ta= —55°Cto +125°C 140
Isp AutomaticCS Max. Ve, CS < Vi | Ta = 0°Cto +70°C 30 20 mA
Power-DownCurrent | (2148 only) Ta=—55°Cto +125°C 30
Iro Peak Power-On Max. Voo, CS < Vi | Ta = 0°Cto +70°C 50 30 | mA
Curren (2148 only) Tp= —55°Cto +125°C 50
Ios Output Short GND < Vo< Ve | Ta=0°Cto +70°C *275 +275| mA
Circuit Current!"] Tp= —55°Cto +125°C £350
Capacitancel5!
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Tp = 25°C,f =1 MHz, 8 pF
Cout OutputCapacitance Vee =50V 8 pF
Notes:

1. Tais the “instant on” case temperature.
2. Seethe last page of this specification for Group A subgroup testing in-
formation.

4. For test purposes, not more than 1 output at a time should be shorted.
Short circuit test duration should not exceed 30 seconds.

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

3. Apull-upresistor to Vocon the CSinputisrequired to keep the device these parameters.
deselectedduring Vccpowerup. Otherwise, currentwill exceed values
give (CY2148 only).
AC Test Loads and Waveforms
R1481Q R1481Q
5V O AA A 5V O AAMA—T
oUTPUT | OUTPUT L ALL INPUT PULSES
| I 3.0V L 90%
R2 R2 90%
30 pF 255Q 5pF 255Q 10% 10%
INCLUDING ] INCLUDING I 1 GND
J's%g';'é = = J'&g’;‘é = = 10ns —= — 10ns
@ 2148-3 2148-4
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT 1.73V




CY2148/CY211L48

;_'Fcypm CY2149/CY21L49
& SEMICONDUCTOR
Switching Characteristics Overthe Operating Rangel?]
2148-35 2148-45 2148-55
2149-35 2149—-45 2149-55
Parameters Description Min. J Max. Min. Max. Min. Max. Units
READ CYCLE
trRC Address Valid to Address Do Not 35 45 55 ns
Care Time (Read Cycle Time)
taA Address Valid to Data Out 35 45 55 ns
Valid Delay (Address Access Time)
tacsil®! Chip Select LOW to Data Out Valid 35 45 55 ns
tACSZ[7] (CY2148 only) 45 35 65 s
tacs Chip Select LOW to Data Out Valid 15 20 25 ns
(CY2149 only)
ty 7181 Chip Select LOW to 2148 10 10 10 ns
Data Out Valid
2149
tirz[8! Chp Select HIGH to Data Out Off 20 0 20 0 20 ns
toH Address Unknown to Data Out ns
Unknown Time
tpD Chip Select HIGH to 2148 30 30 30 ns
Power-Down Delay
tpu Chip Select LOW to 2149 0 0 0 ns
Power-Up Delay
WRITE CYCLE
twe Address Valid to Address Do Not 35 45 55 ns
Care (Write Cycle Time)
twpldl Write Enable LOW to 30 35 40 ns
Write Enable HIGH
twWR Address Hold from Write End 5 ns
twzI8! Write Enable LOW to 0 10 0 15 0 20 ns
Output in High Z
tpw Data-In Valid to Write Enable HIGH 20 20 20 ns
tDH Data Hold Time ns
tAs Address Valid to ns
Write Enable LOW
tewl’] Chip Select LOW to 30 40 50 ns
Write Enable HIGH
tow!s! Write Enable HIGH to 0 0 0 ns
Output in Low Z
tAW Address Valid to End of Write 30 35 50 ns
Notes: .
6. Chipdeselected greater than 55 ns prior to selection. 9. The internal write time of the memory is defined by the overlap of CS
7. Chip deselected less than 55 ns prior to selection. LOW and WE LOW. Bothsignals must be LOW to initiate awrite and
8. Atanygiventemperature andvoltage condition, tyyz is less than ty z for eithersignal can terminate a write by going HIGH. The data input set-

alldevices. Transition is measured £500 mV from steady state voltage

with specified loading in part (b) of AC Test Loads.

upand hold timing should be referenced to the rising edge of the signal
that terminates the write.



CY2148/CY21L48

CY2149/CY21149
F  SEMICONDUCTOR
Switching Waveforms
Read Cycle No. 1(10, 11]
trc | m
»
ADDRESS X =
tan | é
toHA (7]
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
2148-5
Read Cycle No. 2[10; 12]
_ trRe
S
¢ ® Vi
tacs
4 — 1,
Lz Hz HIGH
HIGH IMPEDANCE IMPEDANGCE
DATA OUT DATA VALID )———
le—— tpy l«e—— tpp ——-DI

Vee IcC
SUPPLY 50% 50% *
CURRENT 1SB

2148-6

Write Cycle No. 1 (WE Controlled)

twe

ADDRESS X X

cs NN Z 7 /
taw twr
tas twp

WE 4
tow foH
DATA |/O * DATA-IN VALID
tow

fe— tyz —Di —-I
\J/ HIGH IMPEDANCE —

DATA I/O DATA UNDEFINED J/ ¢
2148-7
Notes: _ _ —
10. WEisHIGH forread cycle. 13. If CS goes HIGH simultaneously with WE HIGH, the output remains
11. Device is continuously selected, CS = VyL. ina high-impedance state.

12. Address valid prior to or coincident with CS transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled) [13]
[ tWC . |
ADDRESS g—( ;(
tsa i tscs
o . il
taw e twp ——>
twp twr
WE N 4
. 7 000
f tow toH
DATA IN DATA-IN VALID
twz
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED
2148-8
Ordering Information
Speed Package Operating -
(ns) Ordering Code Type Range ngse)d Ordering Code P*;;l;ge Oll’far:;ng
35 CY2148—35PC P3 Commercial T CYAITA8—35PC = Commaraial
CY2148-35DC D CY21148-35DC D4
45 CY2148—-45PC P3 Commercial G CY1LA3—25PC P Commerdial
CY2148-45DC D4 CY21148-45DC D4
- B D4 ili
CY2148-45DM Military 55 | CY21L48—55PC P3| Commercial
55 CY2148-55PC P3 Commercial CY21L48—20DC D4
CY2148—55DC D4
CY2148—55DMB D4 | Military S(l;les‘;d Ordering Code P?["yk:f Ol{;:l*:geﬂg
Speed Package | Operating 35 CY211L49-35PC P3 Commercial
(ns) Ordering Code Type Range CY21L49—35DC Y
35 CY2149-35PC P3| Commercial 45 | CY21L49-45PC P3 Commercial
CY2149-35DC D4 . VAL —T5DC o1
45 CY2149~-45PC P3 Commercial 5 CY21L49—55PC ) Commercial
CY2149-45DC D4 CY21L49—55DC D4
CY2149—45DMB D4 Military
55 CY2149—55PC P3 Commercial
CY2148—55DC D4
CY2148—55DMB D4 Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Ion 1,2,3
IoL 1,23
Vg 1,2,3
Vi Max. 1,23
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Ispl!4] 1,2,3

Switching Characteristics

Parameters T Subgroups

READ CYCLE
trC 7,8,9,10,11
taA 7,8,9,10,11
tacsi1Y 7,8,9,10,11
tacs21Y 7,8,9,10, 11
tacs! ™ 7,8,9,10, 11
toH 7,8,9,10,11

WRITE CYCLE
twe 7,8,9,10,11
twp 7,8,9,10,11
twr 7,8,9,10,11
tow 7,8,9,10,11
tpH 7,8,9,10,11
tas 7,8,9,10, 11
taw 7,8,9,10,11

Notes:

14. CY2148 only.
15. CY2149 only.

Document #: 38-00024-B
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Features Functional Description

® Automatic power-down when The CY6116 isahigh-performance CMOS

deselected Static RAM organized as 2048 words by 8

e CMOS for optimum speed/power bits. Easy memory expansion is provided by

e High speed an active LOW chip enable (CE) and active

LOW output enable (OE) and three-state

— 35ns drivers. The CY6116 has an automatic

e Low active power power-down feature, reducing the power
— 660 mW consumptionby 83% when deselected.

o Low standby power An active LOW write enable signal (WE)

— 110 mW controls the writing/reading operation of

the memory. When the chip enable (CE)
and write enable (WE) inputs are both
LOW, data on the eight data input/output
pins (I/Og through I/0O7) is written into the

o TTL-compatible inputs and outputs

o Capable of withstanding greater
than 2001V electrostatic discharge

2,048 x 8 Static R/W RAM

memory location addressed by the address
present on the address pins (Ag through
Aj9). Reading the device is accomplished by
selectingthe device and enabling the outputs,
CE and OE active LOW, while WE remains
inactive or HIGH. Under these conditions,
the contents of the location addressed by the
information on address pins is present on the
eight data input/output pins.
Theinput/output pins remain in a high-impe-
dance state unless the chip is selected, out-
puts are enabled, and write enable (WE) is
HIGH.

The CY6116 utilizes a die coat to insure al-
phaimmunity.

Logic Block Diagram Pin Configurations
DIP/SOJ
- Top View
Al 7 24 vee
As[]2 231 Ag
< :5; Os 22[] Ay
AN ; N Zl 04 211 WE
7_] 7—1 Asl]s 20 OE
A2 e 191 Ao
A1 [ 7CY611645 0 TE
N 0o Ao E 8 17 g 1107
1100 [ 9 16[1 1/0g
14 e whio
—) [/[e] /02 L 11 14H /0,
Ao - ‘ id ! GND [ 12 131 yog
Ag -1 T | 102 61162
Ag > 8 9 f— |
LCC
A7 - (E) _:> 128x16x8 E | _{L—? 10 Top View
-z |k ARRAY ] -8
x @ z _Ll 104 2ee2828
- 4 321,282726
> - 25¢ WE
T e ? 1105 22 s o R
_ 4 = I NC P7 239 Aq
CE  — N 1/0g NC P8 CY6116 226 NC
W —;D— COLUMN POWER| ig At 9 219 NC
DECODER DOWN ~ Vgo 1 20 f/’g,
[ QD_ 5 53 I 1107 ° (121314151617 18
™ 61163
Ay Ay At Ao 6116 §938¢¢¢
Selection Guide
CY6116-35 CY6116-45 CY6116-55
Maximum Access Time (ns) 35 45 55
MaximumOperating Commercial 120 120 120
Current(mA) Military 130 130 130
Maximum Standby Commercial 20 20 20
Current(mA) Military 20 20 20
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Maximum Ratings

SRAMs H

(Above which the useful life may be impaired. Foruserguidelines, ~ Static Discharge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto + 150°C Latch-UpCurrent ..............oooiiiian, >200 mA
Ambient Temperaturewith Operating Range
PowerApplied ................ SRR —55°Cto + 125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vee
(Pin24toPinl2)....................... -0.5Vto + 7.0V e = C C TV E10%
ercial ° © *
DC Voltage Applied to Outputs omm 0°Cto+70 ©
inHighZState .............cooie... - 05Vto+ 7.0V Militaryl!] —55°Cto + 125°C 5V x10%
DCInput Voltage ...................... - 3.0Vto + 7.0V
Output Current into Outputs (Low) ................ 20mA
Electrical Characteristics Over the Operating Rangel2]
CY6116
Parameters Description Test Conditions Min. Max. | Units
Vou Output HIGH Voltage Ve = Min, Iog = — 4.0mA 2.4 v
VoL Output LOW Voltage Vce = Min,, Iop, = 8.0mA 04 \%
Vin Input HIGH Voltage 2.0 Vce \%
\%:8 Input LOW Voltage -3.0 0.8 v
Ix Input Load Current GND < Vi1 < V¢ -10 +10 A
Ioz Output Leakage GND < Vi< V¢, +10 BA
Current Output Disabled
Ios Output Short Vce = Max., Vout = GND -300 mA
CircuitCurrent[3]
Icc VccOperating Supply Current | Ve = Max. Com’l 120 mA
loyr = 0mA Mil 130
Isg AutomaticCE Max. Ve, Com’l 20 mA
Power-DownCurrent CE> Vg Mil 20
Capacitancel4]
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Tp =25°C,f= 1 MHz, 10 pF
Cout OutputCapacitance Vee =50V 10 pF
Notes:
1. Tais the “instant on” case temperature. 3. Notmore than 1 output should be shorted at one time. Duration of the
2. Seethe last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds.
formation. 4. Testedinitially and after any design or process changes that may affect
these parameters.

AC Test Loads and Waveforms

R1481Q R1481Q
— M [ YV
s & ALL INPUT PULSES

QUTPUT r OUTPUT P 3.0V L )
I | 90% 90%
2 10% 10%

30 pF < 5 pF R2 GND
P $ 2550 P 2550
INCLUDING J INCLUDING <5ns - - <5ns
JIG AND == =— JGAND = =
SCOPE — = SCOPE — =
(a) (b) 61165

Equivalentto:  THEVENIN EQUIVALENT o164
167Q

OUTPUT O———AM——0 1,73V
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Switching Characteristics Overthe Operating Rangel2-]
CY6116-35 CY6116—-45 CY6116-55
Parameters Description Min. L Max. | Min. LMax. Min. | Max. | Units
READ CYCLE
trc Read Cycle Time 35 45 55 ns
taA Address to Data Valid 35 45 55 ns
toHA Data Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tpOE OE LOW to Data Valid 15 20 25 ns
tLZOE OELOW to Low Z 0 0 0 ns
tHZOE OE HIGH to High ZI[6] 15 15 20 ns
tLzcE CELOW to Low ZI] 5 5 5 ns
tHZCE CE HIGH to High ZI[6:7] 15 20 20 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 20 25 25 ns
WRITE CYCLEIS]
twe Write Cycle Time 35 45 55 ns
tscE CE LOW to Write End 30 40 40 ns
taw Address Set-Up to Write End 30 40 40 ns
tHA Address Hold from Write End 0 ns
tsA Address Set-Up to Write Start 0 ns
tPWE ‘WE Pulse Width 20 20 25 ns
tsp Data Set-Up to Write End 15 20 25 ns
tHyp Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High ZI[6] 15 15 20 ns
tLzwE WE HIGH to Low Z 0 0 0 ns
Notes: .
5. Testconditions assume signal transitiontime of Snsorless, timingref- 9. WE is HIGH for read cycle.
erence lcve.ls. of 1.5V, input pulse levels of 0 to 3.0V,and output loading  10. Device is continuously selected. OE, CE = V..
. ;)}fI LI:ES;:;czlflC;daI&L{IHoz}é;ni 2(;;:;1:“;;:3 :Vi:glgia:?p Fasin part (b) i ; ggiiress va.lid prior “3 or f:oincident with CE transition LOW. )
of AC Test Loads. Transition is measured +500 mV from steady state : Logvlfi?:%svsgg high-impedance state, as shown, when OE is held
7. X)tl;:g;;given temperature and voltage condition, tyzcg is less than B. ilﬁﬁiigisml-ggjis:emsﬁtt?eouslywith WEHIGH, the output remains
tyzcE for any given device. o
8. 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 awrite and
either signal can terminate awrite by going HIGH. The data input set-
upandhold 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]
le tre |
ADDRESS *
taa — |
tora
DATA OUT PREVIOUS DATA VALID —< DATA VALID
6116-6
Read Cycle No. 2[9:11]
_ tRe
N Y/
o /)
tace
OF ——
tooe " thzoE
— tor —» thizoe HIGH
HIGH IMPEDANCE o IMPEDANCE
DATA OUT DATA VALID >—-—
F——— tizce ———»
‘ t _-l
t fe— tpp
Voo Pu Icc
SUPPLY 50% 50%
CURRENT ISB
6116-7
Write Cycle No. 1 (WE Controlled)[%12]
twe »|
aopRESS K ﬁ(
tsce
_ Y 4
NN V4
taw tha
tsa tpwe
WE N L 4
we RN 7
tsp tHp
DATA IN DATA-IN VALID
re— tHzwe le— tizwe
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED /) A
6116-8

SRAMs n
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[8.12.13]

B twe
ADDRESS )k k

tsA tsce
CE N /
N\ A
taw tHa ——]
tpwe
NN NN ) W, A
e tsp - tHp
DATA IN DATA-IN VALID
e—— thzwe —’l
HIGH IMPEDANCE
DATA /O DATA UNDEFINED >
61169
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 120
o @ ~
o112 | 210 | Z 100
810 cc 3 cc £
[a) o 0.8 > 80
H 08 H o V 5.0V
3 N w cc = 5.
3 oe/ 3 06 o 60 \ Tp = 25°C)
= U = 5
g E 04 D 40 AR
Q 04 9 Voc = 5.0V 2 \
Vin = 5.0V 5 N
0.2 IsB 0.2 so & 20
0.0 0.0 3 o
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)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 - 1.6 g 140
£ At
13 = 120 vl
s 3 1.4 = Y
K = / i 100
g 12 o c / Voo = 5.0V
N E 1.2 8 80 Ta=25°C A
ERRI S . z / x /
= Ta=25°C £ 10 - z 60
Q10 2 / Ve = 5.0V 5 40
\ a J
08> 5 2
° S/
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)
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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 1.4 .
'cc =5.0
25 250 % 13| Ta=25°C
_8 > / _8 Vin = 0.5V
g 20 £ 200 2 12
N < / N
Z 15 Z 150 2 11
5 5 N z
210 & 100 S 10
z . / P4
05 / 5.0 / Vee = 4.5V
- | — ’ / Ta=25°C | 0.9
0.0 —t] 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 Type Range
35 CY6116—-35PC P11 Commercial
CY6116—35DC D12
CY6116—35LC L64
CY6116—35DMB D12 Military
CY6116—35LMB L64
45 CY6116—45PC P11 Commercial
CY6116—45DC D12
CY6116—45LC L64
CY6116—45DMB D12 Military
CY6116—45LMB L64
55 CY6116—-55PC P11 Commercial
CY6116—55DC D12
CY6116—-55LC L64
CY6116—55DMB D12 Military
CY6116—55LMB L64
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
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

Parameters 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 -
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—00055—D



Features

e Automatic power-down when
deselected

o CMOS for optimum speed/power
o High speed
— 20 ns
o Low active power
— 550 mW
e Low standby power
— 110 mW
o TTL-compatible inputs and outputs

e Capable of withstanding greater
than 2001V electrostatic discharge

= CYPRESS
—= 2> SEMICONDUCTOR

CY6116A
CY6117A

Functional Description

TheCY6116Aand CY6117A arehigh-per-
formanceCMOS static RAMsorganized as
2048 words by 8 bits. Easy memory expan-
sion is provided by an active LOW chip en-
able (CE) and active LOW output enable
(OE), and three-state drivers. The
CY6116Aand CY6117A have an automat-
icpower-down feature, reducing 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. Data on the 1/
O pins (I/Og through I/O5) is written into
the memory location specified on the ad-
dress pins (Ag thorugh Ajp).

2048 x 8 Static R/W RAM

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

The I/O pins remain in high-impedance state
when chip enable (CE) is HIGH or write en-
able (WE) is LOW.

The CY6116A and CY6117A utilize a die
coat to insure alpha immunity.

Logic Block Diagram Pin Configurations
DIP/SOJ
Top View LCC
Top Vlew
‘;_ 19092822
\gh\a 177 JH Jﬁ Y2
L > 1/0p
INPUT BUFFER 1
— 110
Arg > g ‘ 588858
Ag = & | ? 1/Oz
Ag = 8 J o [ I_‘ 6116A-2 6116A-3
Ay & H ? 10s LCC
A —>] % —:> 12?\:;;:\()(8 % _:{ Top View
ho—>| 2 B > Vo zggedee
Aq = ~ 10s 4321323130
T 7S ig
CE N
WE _;:gD‘ COLUMN POWER L %
DECODER DOWN
e ——=~ 1 > vor
Az A At Ag
6116A—1
Selection Guide )
6116A—-20 6116A—-25 6116A—35 6116A—45 6116A—55
6117A-20 6117A-25 6117A-35 6117A-45 6117A—-55
Maximum Access Time (ns) 20 25 35 45 55
MaximumOperating Commercial 100 100 100 100 80
Current(mA) Military 125 100 100 100
Maximum Standby Commercial 40/20 20 20 20 20
Current(mA) Military 40 20 20 20
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, ~ StaticDischarge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto + 150°Cc  Latch-UpCurrent ...............cooiiinia.t, >200 mA
Ambient Temperaturewith Operating Range
s — ) o
PowerApplied ....................... 55°Cto +125°C Ambiont
Supply Voltage to Ground Potential Range Temperature Vce
(Pin24t0Pinl2) .........oooeiininin., - 0.5Vto + 7.0V Py S— 7 0 V= 10%
DC Voltage Applied to Outputs 4 Cto +70°C -
inHighZState ............cooeeeeeen.. —0.5Vto + 7.0V Militaryl!] —55°Cto + 125°C 5V = 10%
DCInput Voltage ...................... - 3.0Vto + 7.0V
Output Current into Outputs (Low) ................ 20mA
Electrical Characteristics Over the Operating Rangel2]
6116A—20 | 6116A—25,35,45 | 6116A—55
6117A—-20 | 6117A-25,35,45 | 6117A-55
Parameters Description Test Conditions Min. | Max. | Min. Max. | Min. | Max. | Units
Vou Output HIGH Voltage | Vce = Min., [og = — 4.0 mA 24 24 24 \'%
VoL Output LOW Voltage | Vcc = Min, Igr, = 8.0 mA 0.4 0.4 0.4 v
Vin Input HIGH Voltage 22 | Ve 22 Vce 22 | Vec | V
Vi Input LOW Voltagel3] -05| 08 | —05 08 |-05| 08 | V
Iix Input Load Current GND < Vi < Ve -10 | +10 { -10 +10 =10 | +10 | pA
Ioz Output Leakage GND < Vi < Vg, -10 | +10 | -10 +10 | =10 | +10 | pA
Current Output Disabled
Ios Output Short Vcc = Max., Voyur = GND -300 =300 -300 | mA
Circuit Current4]
Icc Vcc Operating Ve = Max Com’l 100 100 80 mA
Supply Current Ioutr = 0mA Mil | 25 125 100
f=fmax = Utrc
35,45 100
Isp1 Automatic CE Max. Ve, Com’l 40 20 20 mA
Power-DownCurrent | CE > Vg ;
—TTL Inputs f= fagax Mil | 25 40 20
35,45,55 20
Isp2 Automatic CE Max. Ve, Com’l 20 20 20 | mA
Power-DownCurrent | CE > Vi — 0.3V,
— CMOS Inputs ViN>Vcc =03V
or Viy < 0.3V, Mil 20 20
f=0
CapacitancelS]
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Ta = 25°C,f=1MHz, 10 pF
Court OutputCapacitance Vee =50V 10 pF
Notes:

1. Tais the “instant on” case temperature.

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

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

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.
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AC Test Loads and Waveforms

R1481Q R1481Q
8V O s ALL INPUT PULSES
ouTPUT O—I— OUTPUT 3.0v — 0%
30 pF s Re 5 pF R2 GND 10% 10%
255Q 255Q
INCLUDING I INCLUDING :I: B 5ns —=| - 5ns
JGAND = = JGAND == =
SCOPE ~ = SCOPE ~ -
(a) (b)
Equivalent to: THEVENIN EQUIVALENT 6116A-5 6116A~6
167Q
OUTPUT O~————— A0 1,73V
Switching Characteristics Overthe Operating Rangel2 6]
6116A—20 | 6116A—25 | 6116A—35 | 6116A—45 | 6116A~55
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
trRC Read Cycle Time 20 25 35 45 55 ns
tAA Address to Data Valid 20 25 35 45 55 ns
toHA Data Hold from AddressChange 5 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 55 ns
tDoE OE LOW to Data Valid 10 12 15 20 25 ns
t1.ZOE OELOW to Low Z 3 3 3 3 3 ns
tHZOE OE HIGH to High 7] 8 10 12 15 20 | ns
trzce CELOW to Low ZI#] 5 5 5 5 5 ns
tHZCE CE HIGH to High Z[7- 8] 8 10 15 15 20 | ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpp CE HIGH to Power-Down 20 20 20 25 25 ns
WRITE CYCLED]
twe Write Cycle Time 20 20 25 40 50 ns
tSCE CE LOW to Write End 15 20 25 30 40 ns
tAw Address Set-Up to Write End 15 20 25 30 40 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 15 15 20 20 25 ns
tsp Data Set-Up to Write End 10 10 15 15 25 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High Z 7 7 10 15 20 ns
tLZWE WEHIGH to Low Z 5 5 5 5 5 ns
Notes: .
6. Testconditions assume signal transition time of 5nsor 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 LOW and WE LOW. Both signals must be LOW to initiate awrite and
of the specified Io1/Ioy and 30-pF load capacitance. either signal can terminate awrite by going HIGH. The data input set-
tHZOE, tHZCE, and tgzwg are specified with Cy = 5 pF as in part (b) upand hold timing should be referenced to the rising edge of the signal
of AC Test Loads. Transition is measured 500 mV from steady state that terminates the write.
voltage. 10. WE is HIGH for read cycle.
At any given temperature and voltage condition, tgzcg is less than  11. Device is continuously selected. OE, CE = Vyr..
tzc for any given device. 12. Address valid prior to or coincident with CE transition LOW.
13. Datal/O pins enter high-impedance state, as shown, when OE is held
LOW during write.
14. IfCE goes HIGH simultaneously with WE HIGH, the outputremains

in a high-impedance state.

SRAMs H
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Switching Waveforms
Read Cycle No. 1[10, 1]
tre I
ADDRESS )(
toHA
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
6116A~-7
Read Cycle No. 2(10, 12]
_ tre
TN Y/
N /|
tace
tpoE — thzoe
tizoe —> thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT N N DATA VALID >—'——
tzce
D— - —
Voe IcC
SUPPLY 50% 50%
CURRENT ISB
6116A—8
Write Cycle No. 1 (WE Controlled)[®: 131
twe
aess X X
tsce
ce N i
NN
taw tHa
tsa tPwe
WE R
tsp tHD
DATA IN DATA VALID
e thzwe —-I [e— tizwe —-I
\ HIGH IMPEDANCE ) SE——
DATA |/O DATA UNDEFINED V4 \
6116A-9
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Switching Waveforms (continued)

Write Cycle No. 2 (CE Controlled)!% 13, 14]

twe »|
tsa tsce
CE N 4
N /|
taw tHa ——»|
trwe
NN NR WA
e tsp tHD
DATA IN DATA-IN VALID
fe—— tHzwe —’I
HIGH IMPEDANCE
DATAI/O DATA UNDEFINED }
6116A-10
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 0 ~
812 | B0 l Z 100
810 e 3 <] &
o a 0.8 > 80
H 0.8 / ﬁ - Vee = 5.0V
3 3 06 & 60 CC s
2 06 2 Q ~ Ta-2c
S T 04 3 40 =
2 04 o Ve = 5.0V @ \
ViN = 5.0V 5 N
0.2 Iss 02 ™ z 2 \
0.0 0.0 3 o
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)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 g 140
£
= 120
. E L~
s 1.3 3 14 = /
R z / 100
g 12 2 [ / Vg = 5.0V
N N 1.2 2 80 Ta=25°C
= pu o
x 1.1 \\ - g / X o
§ TA =25°C g_- 1.0 > %
=z 10 pa—— z / Vee = 5.0V 5 40
— 0.8 = /
09 L~ 3 2 /
0.8 0.6 0
4.0 45 5.0 5.5 6.0 —55 25 125 0.0 1.0 20 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)

SRAMs n
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

NORMALIZED I¢c vs. CYCLE TIME

3.0 30.0 14 Voo =| P
028 250 / ] g 18 Q\N::?g;?/
2 20 € 200 < g 12
£ 3 /| g
s 15 S 15.0 v g 1.1
S 1.0 E 10.0 - — S 1o
z / Voc = 4.5V z
05 50—/ Ta=25°C 09
0.0l — 0.0 / 08
00 1.0 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 Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
20 CY6116A—-20PC P11 Commercial 25 CY6117A-25LMB LS55 Military
CY6116A—-20DC D12 35 CY6117A-35LMB L55 Military
25 CY6116A—25PC P11 Commercial 45 CY6117A-45LMB LS55 Military
CY6116A—-25DC D12 55 CY6117A-55LMB L55 Military
CY6116A—25LC L64
CY6116A—25DMB D12 Military
CY6116A—25LMB L64
35 CY6116A—35PC P11 Commercial
CY6116A—-35DC D12
CY6116A—35LC L64
CY6116A—35DMB D12 Military
CY6116A—35LMB Le64
45 CY6116A—45PC P11 Commercial
CY6116A—-45DC D12
CY6116A—45LC L64
CY6116A—45DMB D12 Military
CY6116A—45LMB L64
55 CY6116A—55PC P11 Commercial
CY6116A—-55DC D12
CY6116A—55LC L64
CY6116A—55DMB D12 Military
CY6116A—55LMB L64
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
Vi, Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Is 1,2,3

Switching Characteristics

Parameters ] 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
tpoOE 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
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38—00105-A
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Features
o High speed
— taa =25ns
o Transparent write (7C101)
o CMOS for optimum speed/power
e Low active power
— 825mW
e Low standby power
— 165 mW

o Automatic power-down when
deselected

o TTL-compatible inputs and outputs

SEMICONDUCTOR

PRELIMINARY

CY7C101
CY7C102

262,144

Functional Description

The CY7C101 and CY7C102are high-per-
formance CMOS static RAMs organized
as 262,144 x 4 bits with separate I/O. Easy
memory expansion is provided by active
LOW chip enable (CE) and three-state
drivers. They have an automatic power-
down feature, reducing the power con-
sumption by more than 70% when dese-
lected.

Writing to the device is accomplished by
takingboth chip enable (CE) and write en-
able (WE) inputs LOW. Data on the four
input pins (I through I3) is written into the
memory location specified on the address

x 4 Static R/'W RAM
with Separate 1/0O

Readingthe device is accomplished by tak-
ingchip enable (CE) LOW while write en-
able (WE) remains HIGH. Under these
conditions, the contents of the memory lo-
cationspecified on the address pinswill ap-
pear on the four data output pins (Og
through Oz).

The data output pins on the CY7C101 and
the CY7C102 are placed in a high-impe-
dance state when the device is deselected
(CE HIGH). The CY7C102’s outputs are
also placed in a high-impedance state dur-
ing a write operation (CE and WE LOW).
In a write operation on the CY7C101, the
outputpinswill track the inputs after aspe-
cified delay.

ins (Ag through Aj7).
pins (Ao through Ar7) The CY7C101 and 7C102 are available in
32-pin leadless chip carriers and standard
400-mil-wide DIPs and SOJs.
Logic Block Diagram Pin Configurations
——®
! Iy
1 P LCC DIP/SOJ
] N l2 Top View Top View
1 Is 1 NC
l i N 2 :16
3 17
INPUT BUFFER 4 Ao
5 Aq
U 6 A2
Ao N 7 2 Ao
A O
Ay ] & o g 8 ik = Mt
o
Q},’ % s12x51254 E '__?___ O 10 A1
As = @ ) N 12 Atg
Ne ) L h
: in " ¢
GND
POWER
OecopEn | | DowN
FFETTTT | .
— CE
porNoveet —(CF
Lt : 7cto20ny | | )
—CP
T vy ]
- e et C101-1
Selection Guide
7C101-25 7C101-35 7C101-45
7C102-25 7C102-35 7C102-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Current (mA) Commercial 150 125 115
Military 150 125 115
Maximum Standby Current (mA) Commercial 30 25 25
Military 35 30 30
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent ....................ooollL. >200mA
Ambient Temperaturewith Operating Range
PowerApplied ....................... —55°Cto +125°C Ambient
Supply Voltage on Vcc Relative to GNDIU . — 0.5V to +7.0V Range Temperaturel2] Vee
DC Voltage Applied to Outputs ial o 3 +1
in High Z Statell] o —05Vio 470y | Commercia 0°Cto +70°C V= 10%
DC Input Voltagel!l .................... - 0.5Vto +7.0V Military —55°Cto + 125°C 5V £ 10%
Current into Outputs (Low) ................oo ... 20mA
Electrical Characteristics Over the Operating Rangel3]
7C101-25 7C101-35 7C101-35
7C102-25 7C102-35 7C102-35
Parameters Description Test Conditions Min. Max. Min. Max. Min. Max. | Units
Vou Output HIGH Ve = Min,, 2.4 2.4 24 v
Voltage Iog = - 40mA
VoL Output LOW Voltage | Vcc = Min., Igp, = 8.0 mA 0.4 0.4 0.4 A\
Via Input HIGH Voltage 22 |Vec+03] 22 |Vec+03| 22 |Vee+03 | V
ViL Input LOW Voltagelll -03 0.8 -03 0.8 -0.3 0.8 A\
Ix Input Load Current GND < Vi< Ve -10 +10 -10 +10 —-10 +10 uA
Ioz Output Leakage GND < Vi< Vce, -10 +10 -10 +10 -10 +10 nA
Current Output Disabled
Ios Output Short Vce = Max., Voyt = GND -300 —-300 —300 mA
Circuit Currentl4]
Icc VccOperatingSupply | Voc = Max., Com’l 150 125 115 mA
Current IouT =0mA, -
f = fpax = Vtre Mil 150 125 115
IsB1 Automatic CE Power- | Max. Vcc, Com’l 30 25 25 mA
Down Current CE>Vm,
— TTL Inputs ViN > Vg or : 30
VNS Vi f=f Mil 35 30
Isg2 Automatic CE Power- | Max. V¢, Com'l 10 10 10 mA
Down Current CE > Ve — 03V,
— CMOSInputs ViN > Ve - 0.3V : 10
orVin<03v,f=0 | MI 10 10
Capacitancels!
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Ta =25°C,f= 1 MHz, 10 pF
Cout OutputCapacitance Ve =50V 12 pF
Notes:
1. VIL (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. Taisthe “instant on” case temperature.
3. Seethelast page of this specification for Group A subgroup testing in-
formation.

short circuit should not exceed 30 seconds.
5. Testedinitially and after any design or process changes that may affect
these parameters.
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PRELIMINARY CY7C102

AC Test Loads and Waveforms

R14800) R14800),
8V "W\ v ALL INPUT PULSES
OuTPUT ouTPUT 3.0v - " 90%
10% 10%
R2 R2
30 pF :I-_ 285 QL 5pF I 3 50 GND
INCLUDING INCLUDING <5ns =] - <5ns
JIG AND = — JIG AND = _
SCOPE — = SCOPE ~ = C101-5
(@) (b) clo1-4
Equivalent to: THEVENIN EQUIVALENT
1670
OUTPUT O M0 1.73V
Switching Characteristics Overthe Operating Rangel2 6
7C101-25 7C101-35 7C101-45
7C102-25 7C102-35 7C102-45
Parameters Description Min. F Max. | Min. | Max. { Min. | Max. | Units
READ CYCLE
trRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLZCE CELOW to Low ZI"] 5 5 5 ns
tHZCE CE HIGH to High Z[7- 8] 10 15 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 25 35 45 ns
WRITE CYCLE!)]
twe ‘Write Cycle Time 25 35 45 ns
tSCE CELOW to Write End 20 25 30 ns
tAw Address Set-Up to Write End 20 25 30 ns
tHA Address Hold from Write End 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 ns
tPWE ‘WE Pulse Width 20 25 30 ns
tsp Data Set-Up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 ns
tLzZwE WE HIGH to Low ZI"] 5 5 5 ns
tHZWE WE LOW to High 717 8] 15 20 25 ns
tDWE WE LOW to Data Valid (7C101) 20 25 30 ns
tpCE CELOW to Data Valid (7C101) 25 35 45 ns
tADV Data Valid to Output Valid (7C101) 20 25 30 ns
Notes: .
6. Testconditions assume signal transition time of 5 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 outputloading and WE LOW. CE and WE must be LOW to initiate a write, and the
of the specified Ior /Iox and 30-pF load capacitance. transition of any of these signals can terminate the write. The input
7. At any given temperature and voltage condition, tgzcg is less than data set-up and hold timing should be referenced to the leading edge
trzce and tyzwe is less than t; zwg for any given device. of the signal that terminates the write.
8. tyzce, 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.
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Switching Waveforms
Read Cycle No. 1(10; 11]

tac
ADDRESS X
taa |
toHa
DATA OUT PREVIOUS DATA VALID ; DATA VALID
c101-6
Read Cycle No. 2[11, 121
tre
N 4
N /|
tace
“ [ thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID
tizce
Vee P : e ICC
SUPPLY 50% 50% N
CURRENT : L 1SB
c101-7
Write Cycle No. 1 (CE Controlled)[%: 13]
f twe |
ADDRESS JA‘ g(
tsa tsce
. RN A
taw tha ———»
tpwe
NN W/ %
= tsb tHp
DATA IN g& DATA VALID
HIGH IMPEDANCE le— tHzcE —
DATA OUT
(7C102) tapv
DATA OUT I ><><>< DATA vm@————
(7C101) - crors
toce
Notes:
10. Device is continuously selected. CE = Vpi.. 13. If CE goes HIGH simultaneously with WE going HIGH, the output
11. WE is HIGH for read cycle. remains in a high-impedance state (7C102 only).

12. Address valid prior to or coincident with CE transition LOW.

SRAMs n
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Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled)[°]
twe
ADDRESS 3( X
tsce
LN %
taw ta
tsa tpwe
o N O V4
WE N N /|
————— tgp ———>ie- tp
DATAIN % DATA VALID
— trzwe —’I re— tzwe
DATA OUT HIGH IMPEDANCE W
0 X XXX KXHKHK X XX K2 2
towe > tHzce
DATA OUT
roton XX X XXX XXX KX XXX DATAVALID
tapv 1
cio1-9
Truth Table
CE (WE 0y - 03 Mode Power
H | X | HighZ Power-Down Standby (Isp)
L | H | DataOut Read Active (Icc)
L | L | HighZ 7C102: Standard Write Active (Icc)
L | L | InputTracking | 7C101: Transparent Writel!4l | Active (Icc)

Notes:

14. Outputs track inputs after specified delay.



CY7C101
"YPRESS PRELIMINARY CY7C102

CY|
SEMICONDUCTOR

!
"IHII!!EWJII'

e

Ordering Information

Speed Package | Operating Speed Package | Operating

(ns) Ordering Code Type Range (ns) Ordering Code Type Range

25 CY7C101-25DC D46 Commercial 25 CY7C102-25DC D46 Commercial
CY7C101-25LC L75 CY7C102-25LC L75
CY7C101-25PC P43 CY7C102-25PC P43
CY7C101-25VC V33 CY7C102-25VC V33
CY7C101-25DMB D46 Military CY7C102-25DMB D46 Military
CY7C101-25LMB L75 CY7C102—-25LMB L75

35 CY7C101-35DC D46 Commercial 35 CY7C102-35DC D46 Commercial
CY7C101-35LC L75 CY7C102-35LC L75
CY7C101-35PC P43 CY7C102-35PC P43
CY7C101-35VC V33 CY7C102-35VC V33
CY7C101-35DMB D46 Military CY7C102-35DMB D46 Military
CY7C101-35LMB L75 CY7C102—-35LMB L75

45 CY7C101-45DC D46 Commercial 45 CY7C102-45DC D46
CY7C101-45LC L75 CY7C102-45LC L75
CY7C101-45PC P43 CY7C102—-45PC P43
CY7C101-45VC V33 CY7C102—-45VC V33
CY7C101-45DMB D46 Military CY7C102-45DMB D46 Military
CY7C101-45L.MB L75 CY7C102-45LMB L75

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics Switching Characteristics

Parameters Subgroups Parameters | Subgroups
Von 1,2,3 READ CYCLE
Vor, 1,2,3 e 7,8,9,10, 11
Vi 1,2,3 ™ 7,8,9,10, 11
Vi Max. 1,2,3 TonA 7,8,9,10, 11
e 1,23 TACE 7,8,9,10, 11
Ioz 1,23 WRITE CYCLE
Tec 1,23 r— 7,8,9,10, 11
Isp1 1,2,3 tSCE 7,8,9,10, 11
Tsgo 1,2,3 A 7,8,9,10, 11
— 7,8,9,10, 11
Document #: 38—00148—B tsa 7.8,9,10,11
PWE 7,8,9,10, 11
D 7,8,9,10, 11
1D 7,8,9,10, 11
p— L 7,8,9, 10, 11
TAny] 7,8,9, 10, 11

Note:
15. 7C101 only.
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Functional Description

The CY7C106 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),

Features
o High speed
— taa =25ns
o CMOS for optimum speed/power
o Low active power

— 825 mW and three-state drivers. The device has an
o Low standby power automatic power-down feature that re-
— 165 mW duces power consumption by more than
Automati down wh 70% when deselected.
o Automatic power-down when
dl;selectedp Writing to the device is accomplished by

taking chip enable (CE) and write enable
(WE) inputs LOW. Data on the four I/O
pins (I/Og through I/O3) is then written into
the location specified on the address pins

(Ag through Ay7).

o TTL-compatible inputs and outputs

262,144 x 4 Static R’'W RAM

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

The four input/output pins (I/Og through I/
O3) are placed in a high-impedance state
when the device is deselected (CE HIGH),
theoutputsare disabled (OEHIGH), or dur-
ing a write operation (CE and WE LOW).

The CY7C106 is available in 32-pin leadless
chip carriers and standard 28-pin, 400-mil-
wide DIPs and SOJs.

Logic Block Diagram

\

]
<
—

INPUT BUFFER

1y

1103

1/02
512x512x 4
ARRAY

ROW DECODER
SENSE AMPS

5 s

it

COLUMN
DECODER

POWER
DOWN

Ao —>f
Ao —»
A1y —f
A2 —»f
A13 —
A4 —f
A5 —»
A16—-D
A7 —>

Pin Configurations

DIP/SOJ
Top View

Ate

Selection Guide

7C106-25

7C106-35

Maximum Access Time (ns) 25

35

Maximum Operating Current (mA) Commercial 150

125

Military 150

125

Maximum Standby Current (mA) Commercial 30

25

Military 35

30

2-32
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Maximum Ratings

(Abovewhich the useful life may be impaired. Foruserguidelines, ~ Static Discharge Voltage ....................... >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent ................ccoiiininn, >200mA
Ambient Temperaturewith :
POWErAPplied . . ... vveveereeennn, —ssoCto+1250c  Operating Range
. 1 _ Ambient
Supply Voltage on V¢ Relative to GNDI! . — 0.5V to +7.0V Range Temperaturel2] Vee
DC Voltage Applied to Outputs -
in High Z Statell —0.5Vio +7.0V Commercial 0°Cto +70°C 5V £10%
DC Input Voltagel!] .................... - 0.5Vto +7.0V Military —55°Cto +125°C 5V £ 10%
Current into OQutputs (LOW) ...................... 20mA
Electrical Characteristics Over the Operating Rangel®]
7C106—-25 7C106—35 7C106—45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Von OutputHIGH Voltage | Vcc = Min, Iog = — 4.0mA 24 24 2.4 \%
VoL Output LOW Voltage | Vcc = Min, Ior, = 8.0 mA 0.4 0.4 0.4 \'%
Vi Input HIGH Voltage 22 | Vec | 22 | Vee | 22 | Ve A%
+0.3 +03 +0.3
ViL Input LOW Voltagel'l -03| 08 |-03] 08 [-03] 08 \%
Irx Input Load Current GND < Vi< V¢ -10| +10 | —10| +10 | -10| +10 | pA
Ioz Output Leakage GND < Vi < V¢, -10| +10 | -10| +10 | =10 | +10 | pA
Current Output Disabled
Ios Output Short Vcc = Max., Vour = GND - 300 - 300 —300 | mA
CircuitCurrentl4]
Icc VecOperatingSupply | Vee=Max. Ioyr =0mA, | Com’l 150 125 115 | mA
Current f= fMAX = I/tRC Mil 150 125 115
Isp1 Automatic CE Power- | Max. Ve, CE > Vi, Com’l 30 25 25 mA
Down Current VIN>VgorVIN< Vi,
— TTLInputs f = fpmax Mil 35 30 30
Isp2 Automatic CE Power- | Max. Vo, CE > Ve | Com’l 10 10 10 mA
Down Current =03V, VN > Ve — 0.3V
— CMOSInputs or Viy < 0.3V, f=0 Mil 10 10 10
Capacitanceld]
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Ta = 25°C,f =1 MHz, 10 pF
Cout OutputCapacitance Vec =50V 12 pF
Notes:

1. VIL (min.) = — 2.0V for pulse durations of less than 20 ns.
2. Taisthe “instant on” case temperature.

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

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

5. 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

R1480Q R1480Q
v o———W A SE——— ALL INPUT PULSES
ouTPUT 1 OUTPUT 30v - " 90%
30 pF I ggm 5 pF 2559 GND 1% 10%
Momb = = ‘“‘iﬁé‘ﬂﬁ%l = o R
SCOPE — = SCOPE — = C106-5
(a) ) (b) C106-4
Equivalent to: THEVENIN EQUIVALENT
OUTPUT 0 A0 1.737
Switching Characteristics Over the Operating Rangel26]
7C106-25 7C106-35 7C106—45
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Units

READ CYCLE
trC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
toHA Data Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 25 35 45 ns
tDOE OE LOW to Data Valid 10 15 20 ns
tLZOE OELOW to LowZ 0 0 0 ns
tHZOE OE HIGH to High Z!["] 10 15 20 ns
tLzCE CELOW to Low ZI8] 5 5 5 ns
tHZCE CE HIGH to High ZI[7:8] 10 15 20 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 25 35 45 ns
WRITE CYCLE:10]
twc Write Cycle Time 25 35 45 ns
tSCE CE LOW to Write End 20 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 0 ns
tPWE WE Pulse Width 20 25 30 ns
tsp Data Set-Up to Write End 15 20 25 ns
typ Data Hold from Write End 0 0 ns
tLZWE WE HIGH to Low ZI7] 5 5 5 ns
tHZWE WE LOW to High Z[7:8] 15 20 25 ns

Notes: .

6. Testconditions assume signal transition time of 5nsorless, 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 Ior/Ion and 30-pF load capacitance.

7. tHZOE, tHZCE, and tyzwe are specified with aload capacitance of 5 pF
asin part (b) of AC Test Loads. Transition is measured 500 mV from

steady state voltage. 10.

8. At any given temperature and voltage condition, tgzcg is less than
trzce and tyzwe is less than tp zwg for any given device.

and WE LOW. CE and WE must be LOW to initiate a write, and the
transition of either 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.

The minimum write cycle time for Write Cycle No. 3 (WE controlled,
OE LOW) is the sum of tyzwg and tgp.
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Switching Waveforms
Read Cycle No. 111, 12]

ADDRESS X
|
tona
DATA OUT PREVIOUS DATA VALID XXX DATA VALID

tre

taa

C106-6
Read Cycle No. 2 (OE Controlled)!!1, 131
ADDRESS }( j{
trc
e X ¥
tace
OE /
: | tHzoE
DOE
1
p— =T MZCE T HigH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT N DATA VALID >—'_
l«e——— t17cE | P
Vee tru / \ ICC
SUPPLY 50% 50%
CURRENT / | N s8
C106-7
Write Cycle No. 1 (CE Controlled)!1415]
L tWC |
ADDRESS * &
CE \| tsce Van
N /
tsa
taw tHa —J
tewe
EZAMMINNINNNNGSY Lz
tsp thp j
DATAI/O DATA VALID /)
C106-8
Notes: o o o
11. Device is continuously selected. OE and CE = Vpr.. 14. If CE goes HIGH simultaneously with WE going HIGH, the outputre-
12. WE is HIGH for read cycle. mains in a high-impedance state.
13. Address valid prior to or coincident with CE transition LOW. 15. Datal/O is high impedance if OE = V.
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Switching Waveforms
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)[1415]
le- tWC )
ADDRESS >E >—l<
tsce
EENNAINRN Y
taw tHa —>
WE fe——— tga ———> tpwe
N i
o= 772277%
tsp tHp
pATA IO X X XXX X DATA VALID
[ thzoe >
C108-9
Write Cycle No. 3 (WE Controlled, OE LOW)[10:15]
[ tWC »l
ADDRESS & *
tsce
CE NN Y/
taw tHa —>
WE le— tga ——ﬂ tpwe
SR\\Q\ 4
tsp tHp
om0 TSR D[ )
tHzwe [ tizwe
C108~10
Truth Table
CE | OE |WE | 1Oy-10;3 Mode Power
H | X | X | HighzZ Power-Down Standby (Isg)
L L | H | DataOut Read Active (Icc)
L [ X [ L [ Dataln Write Active (Icc)
L | H| H | HighZ Selected, Outputs Disabled | Active (Icc)
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Ordering Information

CY7C106

Speed Package | Operating

(ns) Ordering Code Type Range

25 CY7C106—-25DC D41 Commercial
CY7C106—-25LC L75
CY7C106—-25PC P41
CY7C106—-25VC V28
CY7C106—25DMB D41 Military
CY7C106—25LMB L75

35 CY7C106—-35DC D41 Commercial
CY7C106—-35LC L75
CY7C106—35PC P41
CY7C106—-35VC V28
CY7C106-35DMB D41 Military
CY7C106—35LMB L75

45 CY7C106—-45DC D41 Commercial
CY7C106—45LC L75
CY7C106—-45PC P41
CY7C106—-45VC V28
CY7C106—-45DMB D41 Military
CY7C106—-45LMB L75

PRELIMINARY
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,23
Vi 1,2,3
Vi Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp1 1,2,3
Isg2 1,2,3

Switching Characteristics

Parameters Subgroups
READ CYCLE
trC 7,8,9,10, 11
7V 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—00149—B




o CMOS for optimum speed/power

e Low active power
— 825 mW

e Low standby power
— 165 mW

o Automatic power-down when
deselected

e TTL-compatible inputs and outputs

PRELIMINARY

CY7C107
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Functional Description

The CY7C107 is a high-performance
CMOS static RAM 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
70% when deselected.

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

x 1 Static R’'W 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 loca-
tion 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 (CE HIGH) or during a write opera-
tion (CE and WELOW).

The CY7C107 is available in 32-pin leadless
chip carriers and standard 28-pin, 400-mil-
wide DIPs and SOJs.

Logic Block Diagram

I INPUT BUFFER l

512 x 2048
ARRAY

FEIFTFTETITTE
ROW DECODER

"

COLUMN
DECODER

-
N

POWER

Din

Dour

DOWN

Ag —]
A1 —>
A1 >
Aqp —
A13 >
Ag =
A5 —>
A1p —>
A7 —>
Aig —»
Aqg >

C107-1

Pin Configurations

DIP/SOJ
Top View

Dy

C107-3

Selection Guide

7C107-25

7C107-35

7C107-45

Maximum Access Time (ns)

25

35

%

Maximum Operating Current (mA)

Commercial

150

125

115

Military

150

125

115

Maximum Standby Current (mA)

Commercial

30

25

25

Military

35

30

30
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, ~ Static Discharge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent .................ooiia... >200 mA
Ambient Temperaturewith .
Power Applied ... .vvneveereeinn. —s5°Cto+125°c  Operating Range
i 1 — Ambient
Supply Voltage on Vcc Relative to GNDII . — 0.5V to +7.0V Range Temperature!?) Vee
DC Voltage Applied to Outputs -
in High Z Stateﬁ] ....................... - 05Vto +7.0V Commercial 0°Cto +70°C 5V £10%
DC Input Voltagel!] .................... - 0.5Vto +7.0V Military - 55°Cto +125°C 5V +10%
Current into Outputs (Low) ....................... 20mA
Electrical Characteristics® Overthe Operating Range
7C107-25 7C107-35 7C107-45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Vou OutputHIGH Voltage | Ve = Min, Iog = — 4.0mA 24 2.4 24 | v
VoL Output LOW Voltage | Vcc = Min, Igr, = 8.0 mA 0.4 0.4 04 v
Vin Input HIGH Voltage 22 | Vec | 22 | Ve | 22 | Vee v
+0.3 +03 +0.3
\' Input LOW Voltagel!l -03]| 08 [-03| 08 |-03] 08 | Vv
Iix Input Load Current GND < V1 < V¢ —-10 | +10 | =10 | +10 | —-10 | +10 | pA
Ioz Output Leakage GND < Vi < V¢, —10 | +10 { =10 | +10 [ ~10 | +10 | pA
Current OutputDisabled
Ios Output Short Vcc = Max., Voyr = GND - 300 - 300 - 300 ] mA
CircuitCurrentl4]
Icc VccOperating Vce = Max, Ioyr = | Com’l 150 125 115 | mA
Supply Current OmA, f = fmax = Vtre [ Ml 150 125 115
Isg1 Automatic CE Max.. Ve, CE > Vi, | Com’l 30 25 25 mA
Power-Down Current | Vi >Vigor ViN < Vi,
— TTL Inputs f=1fmax Mil 35 30 30
Isp2 Automatic CE Max. Ve, Com’l 10 10 10 mA
Power-DownCurrent | CE> Ve —0.3V, VN>
— CMOS Inputs Vce —03Vor -
Vin < 03V, =0 Mil 10 10 10
Capacitance (5]
Parameters Description Test Conditions Max. Units
CIN InputCapacitance Tp =25°C,f =1MHz, 10 pF
Cour OutputCapacitance Ve =50V 12 pF
Notes:

1. VIL (min) = —2.0V for pulse durations of less than 20 ns.
2. Taisthe “instant on” case temperature.

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

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

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

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

At any given temperature and voltage condition, tyzcg is less than
tLzce and tazwe is less than tp zwg 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.

R1480Q R1480Q
5V sv ALL INPUT PULSES
OUTPUT OUTPUT"——T 3.0v T < 90%
30 pF I zﬂgsg 5 pF ]-_ 2359 GND 10% 10%
el L el L aalatia
SCOPE ~ = SCOPE — =
(a) (h) C107-5
Equivalent to: THEVENIN EQUIVALENT C107-6
OUTPUT — N » 1.73v
Switching Characteristics[26] Overthe Operating Range
7C107-25 7C107-35 7C107-45
Parameters Description Min. I Max. | Min. | Max. | Min. r Max. | Units
READ CYCLE
trc Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
toHA Data Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLzCE CE LOW to Low Zl7 5 5 5 ns
ti1ZCE CE HIGH to High ZI7. 81 10 15 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 25 35 45 ns
WRITE CYCLEU]
twe Write Cycle Time 25 35 45 ns
tsce CE LOW to Write End 20 25 30 ns
taw Address Set-Up to Write End 20 25 30 ns
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tPWE ‘WE Pulse Width 20 25 30 ns
tsp Data Set-Up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 ns
tLZWE WE HIGH to Low ZI7] 5 5 ns
tHZWE WE LOW to High ZI7: 8 15 20 25 ns
Notes: .
6. Testconditions assume signal transition time of 5 ns or less, timing ref- The internal write time of the memory is defined by the overlap of CE

LOW 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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SEMICONDUCTOR

Switching Waveforms
Read Cycle No. 1[10, 11]

tac !

ADDRESS X

toHa

|
DATA OUT PREVIOUS DATA VALID K XX )‘( DATA VALID

Cc107-4
Read Cycle No, 2(11, 121
ADDRESS >< )k
CE x tre [
N /|
tace
tizce le— thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT < DATA VALID >—
tey le—— tpp —
SUP¥’?§ SN Icc
50%
CURRENT ° N— is8
c107-6
Write Cycle No. 1 (CE Controlled)[1]
twe
ADDRESS %
tsa tsce
o X A
taw tHa
. tpwe
WENN N / Z
tsp tHp
DATA IN - DATA VALID
HIGH IMPEDANCE
DATA OUT
C107-5
Notes:
10. Device is continuously selected. CE = Vpr.. 13. IfCE goes HIGH simultaneously with WE going HIGH, the outputre-
11. WE is HIGH for read cycle. mains in a high-impedance state.

12. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms
Write Cycle No. 2 (WE Controlled)[13]
twe
wooress W N4
tsce
J— N \
SN W 70
taw tHa
tsa tpwe
WE RO A
tsp tHp
DATA IN DATA VALID
le— thzwe —-I le— tzwe —’I
\ HIGH IMPEDANCE .
DATA OUT DATA UNDEFINED 7 \
C107-7
Truth Table
CE | WE Dour Mode Power
H | X | HighZ Power-Down Standby (Isg)
L | H | DataOut Read Active (Icc)
L | L | Highz Write Active (Icc)
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Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C107-25DC D41 Commercial 45 CY7C107-45DC D41 Commercial
CY7C107-25LC L75 CY7C107—-45LC L75
CY7C107-25PC P41 CY7C107—-45PC P41
CY7C107-25VC V28 CY7C107-45VC V28
CY7C107-25DMB D41 Military CY7C107-45DMB D41 Military
CY7C107-25LMB L75 CY7C107—-45LMB L75
35 CY7C107-35DC D41 Commercial
CY7C107-35LC L75
CY7C107-35PC P41
CY7C107-35VC V28
CY7C107-35DMB D41 Military
CY7C107-35LMB L75

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
Vi 1,2,3 tan 7,8,9,10, 11
Vi Max. 1,2,3 tOHA 7,8,9,10, 11
Ix 1,2,3 tACE 7,8,9,10,11
Ioz 1,2,3 WRITE CYCLE
Icc 1,2,3 twe 7,8,9,10, 11
Isg1 1,2,3 tSCE 7,8,9,10,11
Ispz 1,2,3 taw 7,8,9,10, 11
tHA 7,8,9,10, 11
Document #: 38—00150~B s 7851011
tPwWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10, 11
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Features

o High speed
— taa =25 ns
o CMOS for optimum speed/power
o Low active power
— 825 mW
e Low standby power
— 165 mW

o Automatic power-down when
deselected

o TTL-compatible inputs and outputs

o Easy memory expansion with CEy,
CE,, and OE options

PRELIMINARY

CY7C108
CY7C109

Functional Description

The CY7C108 and CY7C109 are high-per-
formanceCMOS static RAMsorganized as
131,072 words by 8 bits. Easy memory ex-
pansion s provided by an active LOW chip
enable (CEy), an active HIGH chip enable
(CEy), an active LOW output enable (OE),
and three-state drivers. Both devices have
an automatic power-down feature that re-
duces power consumption by more than
70% when deselected.

Writing to the device is accomplished by
taking chip enable one (CE;) and write en-
able (WE) inputs LOW and chip enable
two (CEy) input HIGH. Data on the eight
I/O pins (I/Ogp through I/O7) is thenwritten
into the location specified on the address

131,072 x 8 Static R/W RAM

Reading from the device is accomplished by
taking chip enable one (CE;) and output en-
able (OE) LOW while forcing write enable
(WE) and chip enable two (CE») HIGH. Un-
der these conditions, the contents of the
memory location specified by the address
pinswill appear on the I/O pins.

The eight input/output pins (I/Oq 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 WELOW).

The CY7C108 is available in a 32-pin rectan-
gular leadless chip carrier and standard
600-mil-wide cerDIPs. The CY7C109 is
availablein standard 400-mil-wide DIPs and
SOJs.

pins (Ag through Ajg).
Logic Block Diagram
—%| =
0
INPUT BUFFER _h':
oy
X U H
1
Aol || —? 10
As > 3 9 —
A = =ity
el IRhvs
Aq —
~ —-? 105
—{ 1L
- POWER| > ¥0s
= s | (ol
WE | 1/07
" T
OE EPPPIDLL] C108—1

DIP
Top View

Pin Configurations

SOJ
Top View

C108-2
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Selection Guide
7C108-25 7C108-35 7C108-45
7C109-25 7C109-35 7C109-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Current (mA) Commercial 150 125 115
Military 150 125 115
Maximum Standby Current (mA) Commercial 30 25 25
Military 35 30 30
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, ~ Static Discharge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. — 65°Cto + 150°C Latch-UpCurrent ....................ooae. >200mA
Ambient Temperaturewith Operating Range
PowerApplied ...................o. —55°Cto + 125°C yerm—
. 1en!
Supply Voltage on V¢ Relative to GNDIYI — 0.5V to + 7.0V Range Temperature!2| Vee
DC Voltage Applied to Outputs - = =
in High ZStatell] oo ~05Vto+70v | Commercial 0°Cto +70°C 5V 10%
DC Input Voltagell .................... - 0.5V o + 7.0V Military —55°Cto + 125°C S5V 10%
Currentinto Outputs (Low) ....................... 20mA
Electrical Characteristics Overthe Operating Rangel3!
7C108—-25 7C108—-35 | 7C108-45
7C109-25 7C109-35 | 7C109-45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage | Vcc = Min, Iog = — 40mA 2.4 2.4 24 \%
VoL Output LOW Voltage | Vcc = Min,, Igr, = 8.0 mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 22 | Vee 22 Vce 22 | Vcc A%
+03 +0.3 +0.3
Vi Input LOW Voltagell -03] 08 |-03| 08 |-03[ 08 \
Iix 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 A
Current Output Disabled
Ios Output Short Ve = Max,, Voyt = GND -300 -300 —=300 | mA
CircuitCurrentl4
Icc Ve Operating Supply | Ve = Max, Ioytr =0mA, | Com’l 150 125 115 | mA
Current f=1fmax = l/trc Mil 150 125 115
Isp1 Automatic CE Max. Vg, CE1 > Vig Com’l 30 25 25 mA
Power-DownCurrent | or CE) < Vi,
— TTLInputs ViN > Vig or VN < Vi, Mil 35 30 30
f=fmax
Isg2 Automatic CE . Max. Vg, CE1 > Ve — | Com'l 10 10 10 mA
Power-DownCurrent 0.3V or CE; < 0.3V,
— CMOS Inputs VIN > Ve — 0.3V Mil 10 10 10
or Vin < 0.3V, f=0
Capacitancel’!
Parameters Description Test Conditions Max. Units
Cinv InputCapacitance Tp = 25°C,f = 1 MHz, 10 pF
Cour OutputCapacitance Vce = 5.0V 12 pF
Notes:

1. VIL (min,) = —2.0V for pulse durations of less than 20 ns.
2. T is the “instant on” case temperature.

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

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

5. Testedinitially and after any design or process changes that may affect
these parameters.
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SEMICONDUCTOR
AC Test Loads and Waveforms
R1480Q R1480Q
o e — S ALL INPUT PULSES
ouTPUT ouTPUT 30V — -~
30 pF 2H§5cz 5pF 2:59 GND 0% 10%
e | 1 emel 1 o = e
SCOPE — = SCOPE — =
(a) (b) C108-5
Equivalent to: THEVENIN EQUIVALENT C108-6
OuTPUT — e o 1.73v
Switching Characteristics!>6] Over the Operating Range
7C108-25 7C108-35 7C108-45
7C109-25 7C109-35 7C109-45
Parameters Description Min. | Max. | Min. | Max. Min. | Max. | Units
READ CYCLE
tRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
toHA Data Hold from AddressChange 5 5 5 ns
tACE CE; LOW to Data Valid, CE, HIGH to Data Valid 25 35 45 ns
tpoE OE LOW to Data Valid 10 15 20 ns
t1.Z0E OELOW toLow Z 0 0 0 ns
tHZOE OE HIGH to High ZI7] 10 15 20 ns
tLZCE CE; LOW to Low Z, CEy HIGH to Low ZI8] 5 5 5 ns
tyzce - | CE1 HIGH to High Z, CE; LOW to High Z17:8] 10 15 20 ns
tpU CE; LOW to Power-Up, CE; HIGH to Power-Up 0 0 0 ns
tpD CE; HIGH to Power-Down, CE; LOW to Power- 25 35 45 ns
Down
WRITE CYCLEI%:10]
twe Write Cycle Time 25 35 45 ns
tSCE CE; LOW to Write End, CE; HIGH to Write End | 20 25 30 ns
tAwW Address Set-Up to Write End 20 25 30 ns
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tPWE ‘WE Pulse Width 20 25 30 ns
tsp Data Set-Up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 ns
tLZwE WE HIGH to Low ZI] 5 5 5 ns
tHZWE WE LOW to High Z[7:8] 10 15 20 ns
Notes:

6. Testconditions assume signal transition time of 5nsorless, timingref- 9.
erencelevelsof 1.5V, input pulse levels of 0 to 3.0V, and outputloading
of the specified Io1/Ion and 30-pF load capacitance.

7. tHZOE 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.

8. At any given temperature and voltage condition, tyzcg is less than 10

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

The internal write time of the memory is defined by the overlap of CEy
LOW, CE; HIGH, and WE LOW. CE; and WE must be LOW and
CE; HIGH 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.

The minimum write cycle time for Write Cycle No. 3 (WE controlled,
OE LOW) is the sum of tyzwE and tsp.
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Switching Waveforms
Read Cycle No. 1[11, 12]
trc |
ADDRESS X
taa |
toHA
DATA OUT PREVIOUS DATA VALID DATA VALID
C108-7
Read Cycle No. 2 (OE Controlled)[11 13]
ADDRESS *
tre
X A
CE, V4 \‘
tace
0e X £
: I tHzoE
tor o T MZE N hen
HIGH IMPEDANCE 77 IMPEDANCE
DATA OUT N DATA VALID > EEEEE——
tizce
Veg tey ! e l icc
SUPPLY 50% 50%
CURRENT ISB
C108-8
Write Cycle No. 1 (CE; or CE; Controlled)14 15]
twe >
ADDRESS X g(
== |
CE, tsce
V4
N /
tsa
4 A\
CE, /] tsce N
taw tHA
tpwe
WE N A
tsp thp >
DATAI/O DATA VALID
C108-9
Notes:

11. Device is continuously selected. OE, CE; = Vi, CE; = Viy.

12. WE is HIGH for read cycle.

13. Address valid prior to or coincident with CE; transition LOW and

CE;, transition HIGH.

14. Data /O is high impedance if OE = V.
15. If CE; goes HIGH or CE; goes LOW simultaneously with WE going
HIGH, the output remains in a high-impedance state.
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Switching Waveforms

PRELIMINARY

CY7C108
CY7C109

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)[14.15]

f« twe >
ADDRESS y( )l(
o \ tsce
CE, \Q\ / / //
o 722207 T
taw tha —™
_ tsa tpwe
WE
X\ \E\ V4
OE 7!
tsp tHp
DATA /0 ><><><>< ><><j—< DATA-IN VALID
r- tHZOE C108-10
Write Cycle No. 3 (WE Controlled, OE LOW)[10, 15]
f— twe |
ADDRESS % g(
t
o, < \%\ SCE /
CE; /] 4 \ N
tsce
taw tha —>
WE [ tsa —*| tpwe
R 4
tsp tHp
DATA /O ><><><><><><>< DATA VALID )

tHzwe

le— t) 7WE
C108-11



S CY7C108

I

Fx PRELIMINARY CY7C109
== SEMICONDUCTOR
Truth Table
CE; | CE; | OE | WE | 1/Op —1/O7 Mode Power
H X X | X | HighZ Power-Down Standby (Isp)
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 | Operating
(ns) Ordering Code Type Range
25 CY7C108-25DC D50 Commercial
CY7C108-25LC L75
CY7C108-25DMB D50 Military
CY7C108—-25LMB L75
35 CY7C108-35DC D50 Commercial
CY7C108-35LC L75
CY7C108—-35DMB D50 Military
CY7C108—-35LMB L75
45 CY7C108—-45DC D50 Commercial
CY7C108-45LC L75
CY7C108—45DMB D50 Military
CY7C108—45LMB L75
Speed Package | Operating
(ns) Ordering Code Type Range
25 CY7C109-25DC D46 Commercial
CY7C109-25PC P43
CY7C109-25VC V33
CY7C109-25DMB D46 Military
35 CY7C109-35DC D46 Commercial
CY7C109-35PC P43
CY7C109-35VC V33
CY7C109-35DMB D46 Military
45 CY7C109-45DC D46 Commercial
CY7C109—-45PC P43
CY7C109—-45VC V33
CY7C109-45DMB D46 Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Via 1,23
Vi Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp1 1,2,3
Isg2 1,2,3

Switching Characteristics

Parameters 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—00140—C



Features

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

CMOS for optimum speed/power
High speed

— 15 ns (commercial)

— 25 ns (military)

Low power

— 330 mW (commercial)

— 495 mW (military)

Separate inputs and outputs

e 5-volt power supply +10% tolerance,
both commercial and military

Capable of withstanding greater than
2001V static discharge

TTL-compatible inputs and outputs

CY7C122

Functional Description

The CY7C122 is a high-performance
CMOS staticRAM organized as 256 words
by 4 bits. Easy memory expansion is pro-
vided by an active LOW chip select one
(CSy) input, an active HIGH chip select
two (CS,) input, and three-state outputs.

An active LOW write enable input (WE)
controls the writing/reading operation of
the memory. When the chip select one
(CS1) and write enable (WE) inputs are
LOW and the chip select two (CSy) input is
HIGH, the information on the four datain-
puts (Dg to Dj3) is written into the ad-
dressed memory word and the output cir-
cuitry is preconditioned so that the correct
data is present at the outputs when the
write cycle is complete. This precondition-

256 x 4 Static R/'W RAM

ing operation insures minimum write re-
covery times by eliminating the “write re-
covery glitch”.

Reading is performed with the chip select
one (CS;) input is LOW, the chip select
two input (CS;) and write enable (WE) in-
puts are HIGH, and the output enable
(OE) input is LOW. The information
storedin the addressed word isread out on
the four non-inverting outputs (Op to O3).

The outputs of the memory go to an active
high-impedancestatewhenever chip select
one (CS;) is HIGH, chip select two (CSy)
is LOW, output enable (OE) is HIGH, or
during the writing operation when write
enable (WE) is LOW.

Logic Block Diagram Pin Configurations
SOIC
T oll))l\ll)i ew Top View
AsQ1 227 Ve
Do D1 D2 D3 CS; A2 2100 As
— A3 200 WE
CSs4 Aol 4 191 TS,
As s 18] OE
DATA INPUT o Ase 7C12217[0 cs;
CONTROL WE A7 16[] 03
— GND[ 8 1511 D.
{} OE Do 140 02
0o 1 13 p.
Ao i} 7] Qo D? 1 120 o?
A — 8 s
1 @] 32x32 < Oy C122:2
g T ARRAY u LCC
Az = & —— 0, Top View
Q
Ay & @ 29228
03 3212423
ﬂ Ay p4 - 22¢ Ay
Ao P5 21¢ WE
COLUMN As p8 209 CS4
DECODER 1o 8 T2 AT,
a GND
e Do § 163 B3
£ &L & 1\
Or - N
02000 ci2a
Selection Guide
7C122-15 7C122-25 7C122-35
Maximum Access Time (ns) Commercial 15 25 35
Military 25 35
Maximum Operating Current (mA) Commercial 90 60 60
Military 90 90

7]
=
<
oc
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  StaticDischarge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°Cc  Latch-UpCurrent ..............coooiiiiial, >200 mA
?E'Zfﬁgiﬁg“mmwm‘ ............. _s5°Cio+125°c  Operating Range
Supply Voltage to Ground Potential Ambient
(Pin22t0Pin8) ......uuviians - 0.5Vto +7.0V Range Temperature Vec
3(13_I \i/gc;}t;gset ﬁ;gplied to Outputs 05V (0 7.0V Commercial 0°Cto +70°C 5V £ 10%
DC Input Voltage ~3.0Vto +7.0V Military’] —35°Clo+125°C oV = 10%
Output Current into Outputs (Low) ................ 20mA
Electrical Characteristics Overthe Operating Rangel2!
7C122-25
7C122—-15 7C122-35
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee =Min, Ipg = —5.2mA 2.4 2.4 A%
VoL Output LOW Current Ve =Min, Igr, =8.0mA 04 04 v
Vg Input HIGH Level 21 Vee 2.1 Vee v
ViL Input LOW Level -3.0 0.8 -3.0 0.8 v
Irx Input Load Current GND < Vi < Ve 10 10 HA
Vep Input Diode Clamp Note 3 Note 3
Voltage
Ioz Output Current (HighZ) | VoL < Vour < Von, -10 | +10 [ —10 | +10 pA
Output Disabled
Ios Output Short Circuit Vcc = Max,, Commercial -70 -70 mA
Curren Vour = GND Military ~80 80 | mA
Icc Power Supply Current Ve = Max,, Commercial 90 60 mA
loyr =0mA Military 90 | mA
Capacitancel!
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Ta =25°C,f=1MHz, 8 pF
Cout OutputCapacitance Vee=5.0V 8 pF
Logic Tablel¢]
Inputs
OE CS; CS, WE Dy — D3 Outputs Mode
X H X X X HighZ Not Selected
X X L X X HighZ Not Selected
L L H H X Ogp— 03 Read Stored Data
X L H L L HighZ Write “0”
X L H L H HighZ Write “1”
H L H H X HighZ Output Disabled
Notes:

1. Taisthe “instant on” case temperature.

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

3. The CMOS process does not provide a clamp diode. However, the
CY7C122is insensitive to —3V DC input levels and —5V undershoot
pulses of less than 10 ns (measured at 50% point).

4. Fortest purposes, not more than 1 output at a time should be shorted.

Short circuit test duration should not exceed 30 seconds.

5. Testedinitially and after any design or process changes that may affect

these parameters.

6. H =HIGH Voltage, L = LOW Voltage, X = Don’t Care, and High Z

=High-Impedance
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AC Test Loads and Waveforms

R1470Q R1470Q
5V O Ay 5V O—N\N—‘
ouTRUT ! ouTPUT ! ALL INPUT PULSES
| | 3.0V ' o0%
R2 R2 90%
30 pF 2240 5pF 2240 10% 10%
INCLUDING I INCLUDING I GND
gan= = gan= = Note 8 — - Note 8
@ ®) ci22:5 c1226
Equivalent to: THEVENIN EQUIVALENT
1520
OUTPUT 0———MA———— 0 162V
Switching Characteristics Over the Operating Rangel’ 8]
7C122-15 7C122-25 7C122-35
Parameters Description Min. l Max. Min. Max. Min. [ Max. Units
READ CYCLE
trC Read Cycle Time 15 25 35 ns
tACS Chip Select Time 8 15 25 ns
tzRCS Chip Select to High ZI9] 12 20 30 ns
taos Output Enable Time 8 15 25 ns
tzROS Output Enable to High Z[8] 12 20 30 ns
tAA Address Access Time 15 25 35 ns
WRITE CYCLE
twe Write Cycle Time 15 25 35 ns
tzws Write Disable to High ZI8] 12 20 30 ns
twR Write Recovery Time 12 20 25 ns
tpwE WE Pulse Widthl¢] 11 15 25 ns
twsp Data Set-Up Time Prior to Write 0 5 5 ns
tWHD Data Hold Time After Write 2 5 5 ns
twsA. Address Set-Up Timel®] 0 5 10 ns
tWHA Address Hold Time 4 5 5 ns
twscs Chip Select Set-Up Time 0 5 5 ns
twHCS Chip Select Hold Time 2 5 5 ns
Notes:
7. twmeasured at twsa = min.; twsa measured at tyy = min. 9. Transitionis measured at steady state HIGH level ~500 mV or steady
8. Test conditions assume signal transition times of 5 ns or less for the state LOW level +500 mV on the output from 1.5V level on the input
—15 product and 10 ns or less for the —25 and —35 product. Timing with load as shown in part (b) of AC Test Loads.

reference levels of 1.5V.

SRAMs n
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Switching Waveforms
Read Cycle[10]

tre

Ag - A7
ADDRESS

Cs; N

N #
e s —— — fo
N
DATA
OUTPUTS ( < DATA VALID
O - Og B notee
le————— thcs —————— > le— tpy -
Cl122-7
Write Cyclel® 111
[ tWC »l
Ag— A7
ADDRESS
twsa  |a— —! twHA
TS, - CS,
CHIP SELECT
twscs [¢— — twhcs
Do — D3
DATA IN
twsp twe twHD
WE \Y 4
WRITE ENABLE /|
tzws §— NoTES F_ twp —»
DATA OS'?’P_U‘% =+ l;—
LOAD 1b T nores

C1228

Notes:

10. Measurements are referenced to 1.5V unless otherwise stated.

11. The timing diagram represents one solution that results in an opti-

mumcycle time. Timing may be changed invarous applications aslong
as the worst-case limits are not violated.
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Typical DC and AC Characteristics
NORMALIZED I¢c NORMALIZED I¢cc OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE __ vs.OUTPUT VOLTAGE
1.2 1.4 T 60 |
= »n
= \ Vce = 5.0V =
Z 50 Tr=25°C |
8 Q12 N w \ A= <
o 1.0 o l.e g L o
5 E \ 8 40 \ 7]
w w
N
2 08 Z J 10 [~ W 30 N
s / = T 3 \
oc o
} / g 3 2 AN
Z 06 Z 08 &2 N
/ ¥IN = 5-0¥ Ve = 5.0V 'DD_- 10
=25° —
04 AT 06 Vin = 5.0V 3 o
40 45 50 55 6.0 —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
16 14 Z 150
E
314 F12 % 125
o 2 Z 100 A
N 1.2 N 3 /
<_(' \ <t 1.0 r X 75 ,
= \ = =
T 10 5 3
% =z 5 50
5 [/
0.8 5 25 VOC=50V J—
Ta=25°C Vee = 5.0V o Ta=25°C
0.6 ! 0.6 0 1 ]
40 45 50 55 60 ~55 25 125 00 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
ACCESS TIME CHANGE
vs. OUTPUT LOADING NORMALIZED Icc vs. FREQUENCY
30 T T 1.4
Voo = 4.5V
Ta = 25°C "
o 13
- ©
g 20 a /
=~ w 1.2
3 N /(
s <
5 10 /] g 4
o o}
Q F4
1.0 /
0 0
0 200 400 600 800 1000 0 10 20 30 40 50 60 70
CAPACITANGE (pF) FREQUENCY (MH2)
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Ordering Information

Speed Package Operating
(ms) Ordering Code Type Range
15 CY7C122-15PC P7 Commercial
CY7C122-15DC D8
CY7C122-15S8C S13
25 CY7C122-25PC P7 Commercial
CY7C122-25DC D8
CY7C122-25S8C S13
CY7C122-25LC 153
CY7C122-25DMB D8 Military
35 CY7C122-35PC P7 Commercial
CY7C122-355C S13
CY7C122-35DC D8
CY7C122-35L.C L53
CY7C122-35DMB D8 Military
CY7C122-35LMB L53
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 1,23 tacs 7,8,9,10,11
Vi Max. 1,2,3 tocs 7,8,9,10,11
Iix 1,2,3 taa 7,8,9,10, 11
Ioz 1,2,3 WRITE CYCLE
Iec 1,2,3 twe 7,89, 10, 11
twr 7,8,9,10,11
tPwWE 7,8,9,10, 11
twsp 7,8,9,10,11
twHD 7,8,9,10,11
twsa 7,8,9,10,11
tWHA 7,8,9,10,11
twscs 7,8,9,10,11
tWHCS 7,8,9,10, 11

Document #: 38-00025-B
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Features

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

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

= CYPRESS
— >~ SEMICONDUCTOR

256 x 4 static RAM for control store in

CY7C123

Functional Description

The CY7C123 is a high-performance
CMOSsstatic 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 (CS;) input, and three-state outputs.

Writingto 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 (Dg 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
eliminatingthe “write recovery glitch.”

256 x 4 Static R/W RAM

Readingthe device isaccomplished by tak-
ing the chip select one (CS;) 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 O3z).
Theoutput pins remain in high-impedance
state when chip select one (CS;) or output
enable (OE) is HIGH, or write enable
(WE) or chip select two (CSy) is LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
S0J
Top View
Do D1 D, D3 CSp
| s
DATA INPUT
CONTROL WE
1] OE
o O
Al 3 16x 64 2 o) crea-2
LIy - ARRAY ]
foe 2 & 02
o »
A3 &
O3
i s
Ay ——f s
As ———>  COLUMN 7
Ag ——>  DECODER C123-1 8
Ay —————> H
C123-3
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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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, —Output Current into Outputs (Low) ................ 20mA
nottested.) Latch-UpCUITent . ..........c.oeevevenennn... >200 mA
Storage Temperature ................. - 65°Cto +150°C .
Ambient Temperaturewith Operating Range
PowerApplied ............ccoven.n.. —55°Cto +125°C Ambient .
Supply Voltage to Ground Potential Range Temperature(?] Vec
(Pins 24 and 18 to Pins 7and 12)I1] ... ... .. - 0.5V to +7.0V Commercial 0°Cto + 70°C 5V + 10%
DC Voltage Applied to Outputs i _ cso °
in High Z8tatehl oo o ~ 05V to +7.0V Military 35°Cto + 125°C SV £ 10%
DC Input Voltagell .................... —05Vto + 7.0V
Electrical Characteristics Over the Operating Rangel3)
7C123-7 7C123-10
7C123-9 7C123-15 7C123~12
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Von Output HIGH Voltage | Vcc = Min,, Iog = —5.2mA 2.4 24 2.4 v
VoL Output LOW Voltage Vce = Min, Igp, = 8.0mA 04 0.4 0.4 \"
Viu Input HIGH Voltage 22 | Vec | 22 | Vec | 22 | Ve A\
7 Input LOW Voltagelll -08|+08[-08]|+08[-08]|+08]| V
Iix Input Load Current Vgs < Vi< Ve -10 | +10 | -10 | +10 | —10 | +10 | pA
Ioz Output Current Vss < Vour < Vco -10 | +10 | =10 | +10 { —10 | +10 nA
(HighZ) OutputDisabled
Icc Power Supply Vce = Max., Commercial 120 120 | mA
Current Iour = 0mA,
f=fmax = l/trc Military 150 150 | mA
Capacitance!*l
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Tp =25°C,f= 1 MHz, 8 pF
Cout OutputCapacitance Vee =5.0V 8 pF
Logic Tablel5)
Inputs
OE CS; CS, WE Do — D3 Outputs Mode
X H X X X HighZ Not Selected
X X L X X HighZ Not Selected
L L H H X Op— 03 Read Stored Data
X L H L L HighZ Write “0”
X L H L H HighZ Write “1”
H L H H X HighZ OutputDisabled
Notes:
1. Vi Min) = —3.0V for pulse durations of less than 20 ns. 4. Testedinitially and after any design or process changes that may affect
2. Tpisthe “instant on” case temperature. these parameters.
3. See the last page of this specification for Group A subgroup testing 5. H = High Voltage, L = Low Voltage, X = Don’t Care, and
information. High Z = High Impedance.

2-58
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AC Test Loads and Waveforms

R1470Q R1470Q
5V O AA A 5V O AAA—r
ALL INPUT PULSES
OUTPUT b OUTPUT b
3ov e 90%
R2 R2 90% o »
20 pF 2240 5pF 224Q oD 10% 10% =
INCLUDING INCLUDING <
JIG AND == = JIG AND == =

SCOPE ) SCOPE <3ns — — <3ns o
(a) (b) Ci23-4 c123-5 n

Equivalent to: THEVENIN EQUIVALENT
1520
OUTPUT O————AM——— 0 1,62V

Switching Characteristics Overthe Operating Rangel’]

7C123-7 7C123-9 7C123-10 | 7C123-12 | 7C123-15
Parameters Description Min. | Max. | Min. ]T’lax. Min. l Max. | Min. | Max. | Min. | Max. | Units

READ CYCLE

trC 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
tazcs 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 ZI7] 2 2 2 2 2 ns
tLZOE OELOWtoLowZ 2 2 2 2 2 ns
WRITE CYCLE

twe Write Cycle Time 7 9 10 12 15 ns
tHZWE WE LOW to High ZI6] 55 6 6 7 8 ns
t ZWE WE HIGH to Low Z 2 2 2 2 2 ns
tpWE WE Pulse Width 5 6.5 7 8 11 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 ns
tHA Address Hold from Write End 1.5 15 2 2 ns
tscs CSLOW to Write End 5 6.5 7 8 11 ns
taw Address Set-Up to Write End 55 7.5 8 10 13 ns

Notes:
6. Transitionis measured at steady state HIGH level — 500mV orsteady 7. At any given temperature and voltage condition, tyzcs is less than
state LOW level +500 mV on the output from 1.5V level on the input tyzcs for any given device.

with load shown in part (b) of AC Test Loads.
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Switching Waveforms
Read Cycle [8.9]

tre |
ADDRESS
I taa -
5, -GS, )l(
tacs thzcs —»
l‘— tizcs —»
OE
— tbog — tHzo —————>
tzoe -—
DATA OUT
\ DATA VALID >——'—
C123-6
Write Cycle [7: 8]
1 twc |
ADDRESS g%
taw tHA
e tscs
o tsa tpwe
WE
N /
N /
A“( tsp tHp ;{
DATAIN
[e— tHzwe ——> e tzwe
DATA OUT >
C123-7

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

NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE s vs. OUTPUT VOLTAGE
<
1.2 £ 20 | *
812 810 5 5N Vee = 5.0V =
—8 o loc _8 oo & \ Ta = 25°C é
-y . iy ['
[a) / o) 0.8 5 60 7}
&I os o o
= 3 06 W g5 N
S 06 S g N\
z S 04 Voo = 5.0V g 30
= 04 = CC = O 7] \
V|n = 5.0V 5 N
0.2 Isg 0.2 IsB g5
0.0 0.0 3 o
4.0 4.5 5.0 55 6.0 ~55 25 125 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 z 360
E
1.3 1.4 = 300
3 2 g S
Q12 a T 240 /
w oc
N 5 1.2 o
EREL 2 / < 180
= T~ Ta=25°C Z 10 z /
: wn
2 10 ~—] Q / Vog = 5.0V 5 120 /
o8 — 08> E e Veg =50V |
. 3 Tp = 25°C
0.8 0.6 0 1 ]
4.0 45 5.0 55 6.0 ~55 25 125 00 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TOTAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30 T T— 1.1 T
Vog = 4.5V K Yoo =30V
. Tp = 25°C A=
F 25 A 2 Vin = 0.5V
2 20 T 20 2 10
)
< $ <
215 = / =
5 5 10 S oo
g 10 / I 7 9 o
0.5
/
0.0 —t 0 08
00 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 Type Range
7 CY7C123-7PC P13A | Commercial
CY7C123-7VC Vi3
CY7C123-7DC D14
CY7C123-7LC L53
9 CY7C123-9PC P13A Commercial
CY7C123-9VC V13
CY7C123-9DC D14
CY7C123-9LC L53
10 CY7C123-10DMB D14 Military
CY7C123—-10LMB L53
CY7C123-10KMB K73
12 CY7C123-12PC P13A | Commercial
CY7C123-12VC Vi3
CY7C123-12DC D14
CY7C123-12LC L53
CY7C123-12DMB D14 Military
CY7C123-12LMB 153
CY7C123-12KMB K73
15 CY7C123-15DMB D14 Military
CY7C123-15L.MB Ls53
CY7C123-15KMB K73
MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi, Max. 1,2,3:
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters T Subgroups

READ CYCLE
trC 7,8,9,10,11
tAA 7,8,9,10,11
tacs 7,8,9,10,11
tpOE 7,8,9,10, 11

WRITE CYCLE
twe 7,8,9,10,11
tpWE 7,8,9,10,11
tsp 7,8,9,10, 11
typ 7,8,9,10,11
tsa 7,8,9,10,11
tHA 7,8,9,10,11
tscs 7,8,9,10,11
taw 7,8,9,10,11

Document #: 38-00060—E
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Features

e Automatic power-down when
deselected

CMOS for optimum speed/power
High speed

—35ns

Low active power

— 660 mW (commercial)

— 825 mW (military)

Low standby power

— 110 mW

TTL-compatible inputs and outputs

Capable of withst: g greater
than 2001V electrostatic discharge

e

RESS
ICONDUCTOR

CY7C128

Functional Description

The CY7C128 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 CY7C128 has
an automatic power-down feature, reduc-
ing 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. Data on the
eightI/O pins (I/Op through 1/O7) iswritten
into the memory location specified on the
address pins (Ag through Ayg).

2048 x 8 Static R’'W RAM

Readingthe device is accomplished 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.

Thel/O pins remain in high-impedance state

when chip enable (CE) or output enable
(OE) is HIGH or write enable (WE) is low.

The 7C128 utilizes a die coat to ensure alpha
immunity.

Logic Block Diagram Pin Configurations
DIP/SOJ
Top View
L > 1100
INPUT BUFFER {
— 1o
A1o - ’_‘r !
Ag = ? 10z
Ag—> 8 o :‘_l
A7 = LE) ":> 128X 16x8 S I /03
- 2 7 ARRAY %
Ak 5 —LL? vos
=
1/0;
T S =l :
CE N
WE -—;g:)— COLUMN owER id Yo
DECODER N y
e —0~ 1 1% . ”
A3 A2 A1 A
C128-1
Selection Guide
7C128-35 7C128-45 7C128-55
Maximum Access Time (ns) 35 45 55
MaximumOperating Commercial 120 120 90
Current(mA) Military 130 100
Maximum Standby Commercial 20 20 20
Current(mA) Military 20 >0
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, ~ Static Discharge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto + 150°C Latch-UpCurrent ...........ooiiiiiiinn.. >200 mA
Ambient Temperaturewith Operating Range
PowerApplied ...t —55°Cto + 125°C -
. Ambient
Supply Voltage to Ground Potential Range Temperature Vee
(Pin24toPinl2) ......cooovvieiina.n. - 0.5Vto + 7.0V -
DC Voltage Applied to Outputs Commercial 0°Cto + 70°C 5V +10%
inHighZState ........................ —0.5Vto + 7.0V Militarym —55°Cto + 125°C 5V + 10%
DCInput Voltage ...................... —-3.0Vto+ 7.0V
Output Current into Outputs (LOW) ............... 20mA
Electrical Characteristics Over the Operating Rangel?]
7C128
Parameters Description Test Conditions Min. Max. Units
Vou Output HIGH Voltage Vce = Min,, Iog = —4.0mA 24 v
VoL Output LOW Voltage Ve = Min,, Igp, = 8.0 mA 04 v
Vi Input HIGH Voltage 2.0 Vce \'
ViL Input LOW Voltage -3.0 0.8 A%
Irx Input Load Current GND < Vi < Ve -10 +10 pA
Ioz Output Leakage GND < Vi < Vcg, —-40 +40 pA
Current Output Disabled
Ios Output Short Vce = Max., Voyt = GND —300 mA
Circuit Currentl3]
Icc Ve Operating Supply Vce = Max. Com’l 35,45 120 mA
Current Iour =0mA 55 90
Mil 45 130
55 100
Is AutomaticCE Max. Ve, Com’l 20 mA
Power-DownCurrent CE> Vi Mil 20
Capacitancel*]
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Ta = 25°C,f=1MHz, 10 pF
Cout OutputCapacitance Vee =50V 10 pF
Notes:
1. Tais the “instant on” case temperature. 3. Not more than 1 output should be shorted at one time. Duration of
2. See the last page of this specification for Group A subgroup testing the short circuit should not exceed 30 seconds.
information. Tested initially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1481Q R1481Q
O AV
o & ALL INPUT PULSES
OUTPUT°—I—- OUTPUTO—I——' 3.0V ) L 90%
90% g
10% 10%
30 pF 3 2559 5pF 2?59 GND
INCLUDING i INCLUDING <5ns —»] - <5ns
JIG AND = — JGAND == =
SCOPE — = SCOPE — =
(@) ()
Equivalent to: THEVENIN EQUIVALENT Ci28-4 Ct28-5

167Q
OUTPUT O AMA 0 1,73V

2—-64
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Switching Characteristics Over the Operating Rangel2 5
7C128-35 7C128-45 7C128-55
Parameters Description Min. Max. Min. | Max. | Min. Max. Units
READ CYCLE
trC Read Cycle Time 35 45 55 ns
taA Address to Data Valid 35 45 55 ns
toHA Data Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 15 20 25 ns
t1.ZOE OELOW toLowZ 0 0 0 ns
tHZOE OE HIGH to High Z[0] 15 15 20 ns
tLzCE CE LOW to Low ZI7 5 5 5 ns
tHZCE CE HIGH to High Z6. 7} 15 20 20 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpp CE HIGH to Power-Down 20 25 25 ns
WRITE CYCLE®]
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 40 50 ns
taw Address Set-Up to Write End 30 40 50 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 20 20 25 ns
tsp Data Set-Up to Write End 15 20 25 ns
tup Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High ZI6] 15 15 20 ns
tLZWE WE HIGH to Low Z 0 0 0 ns
Notes: .
5. Testconditions assume signal transition time of 5nsor less, timingref- 9. WE is HIGH for read cycle.
erence levels of 1. 5V, input pulse levels of 0 to 3. OY and outputload-  10. Device is continuously selected. OE, CE = V..
6. W, i e = SEE LS ) 13 e o e e o e Ok
of AC Test Loads. Transition is measured +500 mV from steady state " LOW during write. ? ?
7. ‘:tl’;a;lg;lgiven temperature and voltage condition, tgzcg is less than 1. g?ﬁiﬁﬁggﬁgﬁ;ﬂsﬂ&?eous}yWith WEHIGH, the outputremains
trzcg for any given device.
8. The internal write time of the memory is defined by the overlap of CE

LOW and WE LOW. Both signals must be LOW toinitiate awrite and
either signal can terminate awrite 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. 11 10]

tre !
ADDRESS X
tan >
h———— toHa ——»
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C128-6
Read Cycle No. 2% 11]
_ tRe
CE K /
N /
tace
ﬁ n—
1 — tHzoE
e— tzo ioij thzce HIGH
HIGH IMPEDANGE 7 IMPEDANGE
DATA OUT DATA VALID )——
le————— ti7cE ————— ]
e 1 le—— tpp —>|
Ve FU IcC
SUPPLY 50% 50%
CURRENT ISB
C128~7
Write Cycle No. 1 (WE Controlled)[®: 121
twe
nooress K X
tsce
— Al Y/
NN y 7
taw tHa
tsA tpwe
_ N \\B 4
WE NN J
tsp tHp
DATA IN DATA-IN VALID
le— tHzwe *— tLzwe
HIGH IMPEDANGE
DATA /O DATA UNDEFINED ). K
C128-8
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[% 12 13]

twe
ADDRESS % *

tsa tsce —

CE \\ 7[
taw tHa —»
tpwe
WE N Z / /// /
we NI 7
[ tsp tHp
DATA IN DATA-IN VALID
[e—— tHzwe —>

HIGH IMPEDANCE

DATA I/O DATA UNDEFINED
C128-9
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 ‘é 120
m @ g
=12 1 210 l 'uz‘J 100
Q cc o cc u
©1.0 [
o / S 08 < 80
N 08 N o Vg = 5.0V
5 5 w cc =29
<_‘:| 06 / :(| 0.6 g 60 \ Ta = 25°C)
s 0 = 5 N
o T 94 O 40
2 0.4 g Vce = 5.0V P \
Vin = 5.0V '5 N
0.2 Isa 02— 2 20
—= 5
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 z 140
£ T
~ 120
13 1.4 E L~
2 - Z 100 /
g 12 B 4 / Voo = 5.0V
N <12 3 80 To=25°C 4
-
I 11 . = / X
E \ Tp =25°C E 10 L £
(23 1.0 — a / Vee = 5.0V 5 40
— 08 g /
0.9 L~ 8 20 ]
0.8 0.6 0
4.0 45 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)
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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 I¢c vs. CYCLE TIME
3.0 30.0 1.4 T ooy
@ cc = 5.0
25 = 250 ~ 13 Ta=25°C
—nO_ 3 / _8 VIN =0.5V
2 20 2 200 Q 12
N N N
§' 15 Z 150 /, T
o« [ c
2 10 2 100 7 T Veo=asv ] g 1o
/ Ta = 25°C
0.5 A 5.0 / — 0.9
0.0 — 0.0 I l 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 Type Range
35 CY7C128-35PC P13 Commercial
CY7C128-35VC V13
CY7C128-35DC D14
CY7C128-35LC L53
45 CY7C128-45PC P13 Commercial
CY7C128-45VC Vi3
CY7C128—-45DC D14
CY7C128-45LC L53
CY7C128—-45DMB D14 Military
CY7C128—-45LMB L53
CY7C128—45KMB K73
55 CY7C128-55PC P13 Commercial
CY7C128—-55VC V13
CY7C128—-55DC D14
CY7C128-55LC L53
CY7C128—-55DMB D14 Military
CY7C128—-55LMB L53
CY7C128-55KMB K73
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,2,3
Vi, Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters ] 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
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38—00026—C
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Features

Automatic power-down when
deselected

CMOS for optimum speed/power
High speed

—15ns

Low active power

— 440 mW (commercial)

— 550 mW (military)

Low standby power

— 110 mW

SOJ package

CYPRESS
SEMICONDUCTOR

TTL-compatible inputs and outputs

CY7C128A

2048

o Capable of withstanding greater
than 2001V electrostatic discharge

o Vigof2.2V
Functional Description

The CY7C128A 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%
whendeselected.

Writing to the device is accomplished when
the chip enable (CE) and write enable

x 8 Static R/W RAM

Data on the eight I/O pins (I/Oy through I/O7)
is written into the memory location specified on
the address pins (Ag through Ajg).
Readingthe device is accomplished 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 pins remain 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-
phaimmunity.

(WE) inputs are both LOW.
Logic Block Diagram Pin Configurations
DIP/SOJ
Top View
N 1/0g
Ao ? 10y
Ag @ || 1/02
ror| & . l r?
VI e by RN
2: 2 % ‘ -[j /04
Ay ? 1105
Z s [
CE — I 1106
we || chco'w T o | g
e —=0~ 1 "
A3 A2 Al A
C128A-1 C128A-3
Selection Guide
7C128A-15 | 7C128A-20 | 7C128A-25 | 7C128A-35 | 7C128A-45 | 7C128A-55
Maximum Access Time (ns) 15 20 25 35 45 55
MaximumOperating Commercial 120 100 100 100 100 80
Current(mA) Military 125 125 100 100 100
Maximum Standby Commercial 40/40 40/20 20 20 20 20
Current(mA) Military 40720 20 20 20 20
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent ...........o.ovvuiniinenn.n. >200 mA
Ambient Temperaturewith .
PowerApplied . ...................... _s55°Cto+ 1250c  Operating Range
Supply Voltage to Ground Potential Ambient
(Pin 28 t0Pin14) .............cc.even.... ~0.5Vto + 7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto + 70°C 5V = 10%
inHighZState ........................ - 0.5Vto + 7.0V e
Military!l] - 55° ° 5V = 10%
DClInput Voltage ...................... -3.0Vto + 7.0V o 557°Cto + 125°C ?
Output Current into Outputs (LOW) ............... 20mA
Electrical Characteristics Over the Operating Rangel?!
TC128A-25,
7C128A-15 | 7C128A-20 35,45 7C128A-55
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
Vou Output HIGH Vee = Min, Igyg = —4.0mA 2.4 2.4 2.4 2.4 v
Voltage
VoL Output LOW Vce = Min,, IgL, = 8.0 mA 0.4 0.4 0.4 0.4 \%
Voltage
VIH Input HIGH 2.2 VCC 22 VCC 22 VCC 22 VCC v
Voltage
ViL Input LOW -05] 08 [-05] 08 |-05| 0.8 |-05( 0.8 A%
Voltagel]
Irx Input Load GND < Vi< Ve -10{ +10 | =10 [ +10 | =10 | +10 | =10 | +10 | pA
Current
Ioz Output Leakage | GND < Vi < Vcc -10| +10 | =10 [ +10 | =10 | +10 [ =10 [ +10 | pA
Current OutputDisabled
Tos Output Short Vcce = Max,, Voyut = GND -300 -300 -300 =300 | mA
Circuit Current*]
Icc Ve Operating | Ve = Max. Com’l 120 100 100 80 mA
Supply Current | IoyT = 0mA Vil 125 %5 55 155
35,45 125 100 100
IsB1 AutomaticCE Max. Ve, Com’l 40 40 20 20 | mA
Power-Down CE>Vy, -
Current Min. Duty Cycle | Mil | 25 40 40 20
=100% 35,45 40 20 20
Isp2 AutomaticCE Max. Ve, Com’l 40 20 20 20 mA
Power-Down CE1 >V¢c - 03V,
Current VIN > Ve =03V
orViyn <03V
Mil 20 20 20
Notes:
1. Tais the “instant on” case temperature. 3. Vi min. = —3.0V for pulse durations less than 30 ns.

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

4. Not more than 1 output should be shorted at one time. Duration of
the short circuit should not exceed 30 seconds.
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Capacitancels!
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Ta = 25°C, f = 1 MHz, 10 pF
CouTt OutputCapacitance Vec =50V 10 pF
5. Testedinitially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1481Q R1481Q
OUTP5l:IT °———wv—. ompsz °'-—‘W'—_ o ALL INPUT PULSES -
L LI =
30 pF 2?59 5 pF 2559 GND 1% 10%
INCLUDING ]-: L INCLUDING | _T_ j <5ns | — <5ns
SCOPE — = SCOPE —
(@) ) (b)
Equivalent to: THEVENIN EQUIVALENT C128A-4 C128A-5
OUTPUT O A& 1.73v
Switching Characteristics Over the Operating Rangel2]
7C128A-15 7C128A-20 7C128A-25
Parameters Description Min. l Max. | Min. rMax. Min. l Max. | Units
READ CYCLE
[5:%6) Read Cycle Time 15 20 25 ns
tAA Address to Data Valid 15 20 25 ns
toHA Data Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 15 20 25 ns
tDOE OE LOW to Data Valid 10 10 12 ns
t1.ZOE OELOW toLowZ 3 3 3 ns
tHZOE OE HIGH to High Z!7} 8 8 10 ns
tLZCE CE LOW to Low ZI8] 5 5 5 ns
tHZCE CE HIGH to High Z[7:8] 8 8 10 ns
tpy CE LOW to Power-Up 0 0 0 ns
tPD CE HIGH to Power-Down 15 20 20 ns
WRITE CYCLEDP!
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 0 ns
tSA. Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 12 15 15 ns
tSp Data Set-Up to Write End 10 10 10 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE ‘WE LOW to High Z[7] 7 7 7 ns
tLZWE WE HIGH to Low Z 5 5 5 ns
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Switching Characteristics Over the Operating Range (continued)
7C128A-35 7C128A-45 7C128A-55
Parameters Description Min. | Max. Min. Max. Min. Max. Units
READ CYCLE
trC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
toHA Data Hold from AddressChange 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 15 20 25 ns
tL.ZOE OELOW to Low Z 3 3 3 ns
tHZOE OE HIGH to High ZI"] 12 15 20 ns
tLZCE CE LOW to Low ZI8] 5 5 5 ns
tHZCE CE HIGH to High Z[7:8] 15 15 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 20 25 25 ns
WRITE CYCLEDP!
twc Write Cycle Time 25 40 50 ns
tSCE CE LOW to Write End 25 30 40 ns
tAW Address Set-Up to Write End 25 30 40 ns
tHA Address Hold from Write End 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 20 25 ns
tsp Data Set-Up to Write End 15 15 25 ns
tup Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High ZI7] 10 15 20 ns
tLZWE WEHIGH to Low Z 5 5 . 5 ns
Notes: o
6. Testconditions assume signal transition time of Snsorless, timingref- ~ 10. WE is HIGH for read cycle.
erence levels o_f }.5V, input pulse levels of 0 to 3.0Y, and outputload- 11, Device is continuously selected. OE, CE = V1.
7 o, e e =31 ) 15 e oo e st b o s O
of AC Test Loads. Transition is measured £500 mV from steady state LOW during write. ? ?
8. ‘Zl?ng;.given temperature and voltage condition, tyzcg is less than 14. gﬁéﬁ?ﬁ;{gg‘:;g:‘;:;?wus}y with WEHIGH, the output remains
trzck for any given device. o
9. 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 awrite and
either signal can terminate awrite 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[10.11]
tae |
ADDRESS )4
L————————— taa
le—— topa ——>
DATA OUT PREVIOUS DATA VALID 5( ><>< DATA VALID
C128A-6
Read Cycle No. 2[10: 12]
_ tre
CE N /
N /
tAcE
E —
tboe — tt"'ZOE
tizoe —> HZCE HIGH
HIGH IMPEDANCE > IMPEDANCE
DATA OUT DATA VALID
tzce
t
le—— tpy [je— tpD ——»'
Voo i IcC
SUPPLY 50% 50%
CURRENT ISB
C128A-
Write Cycle No. 1 (WE Controlled)[ 13]
twe
ADDRESS X )(
tsce
\ 4
o K Z
taw tHA
tsa tpwE
_ | 4
WE R \\ V4
tsp tHp
DATA IN * DATA-IN VALID
— tHzwe —OI re— tzwe —-l
\]  HIGHIMPEDANCE | e
DATAI/O DATA UNDEFINED ) <
C128A-8
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Switching Waveforms (continued)

CY7C128A

Write Cycle No. 2 (CE Controlled)[® 12 14]

twe
tsa tsce
CE N 4
N /
taw tHa
tewe
|« tsp tHp
DATA IN )‘( DATA-IN VALID
le—— thHzwe —'I
DATA I/O DATA UNDEFINED > 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
1.4 1.2 T 120
o @ ~
B12 B0 £ 100
81.0 g 8 loc &
A _— 5 08 £ g
N 08 = N W Ve = 5.0V
=5 =3 06 w CC = 9.
£ o6 z o 60 \ Taz 25°C)
z Z 04 3 IS
2 04 g™ Voo = 5.0V @ 40 AN
Vin = 5.0V 5 k.
0.2 Isg 0.2 Iso E 20 \
0.0 0.0 3 o
4.0 45 5.0 55 6.0 ~55 25 125 0.0 1.0 2.0 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 Z 140
£ 120 ]
1.3 1.4 = e
3 2 & 100 “
5 12 o / T / Ve = 5.0V
A AR R
< 11 <
= s Ta = 25°C = 2 w0
o 8 1.0 > 5 /
210 ~] 2 / Ve = 5.0V 5 40
B 0.8 = & /
09 3 ®
0.8 0.6 0
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 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 I¢cc
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
3.0 30.0 1.4 I l
9 25 _ 25.0 / g 1.3 Voc = 5.0V
- ) = = 25°
E 2.0 £ 200 g 12— \T/I‘N =2(§3.53
N s N
Z 15 < 150 2 1
s P d s "
g 2 3
g 10 / o 10.0 7T Veo=asv | 2 1.0
0.5 1>~ 5.0 / Ta=25°C — 0.9
— | / | |
0.0 4—'/‘ 0.0 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 0 10 20 30 40
SUPPLY VOLTAGE (V) GAPAGITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
15 CY7C128A—-15PC P13 Commercial 35 CY7C128A~-35PC P13 Commercial
CY7C128A~-15VC V13 CY7C128A-35VC Vi3
CY7C128A-15DC D14 CY7C128A-35DC D14
CY7C128A-15LC L53 CY7C128A-35LC 153
20 CY7C128A-20PC Pi3 Commercial CY7C128A-35DMB D14 Military
CY7C128A-20VC Vi3 CY7C128A—-35LMB 153
CY7C128A-20DC D14 CY7C128A—35KMB K73
CY7C128A~-20LC L53 45 CY7C128A—45PC P13 Commercial
CY7C128A—-20DMB D14 Military CY7C128A-45VC V13
CY7C128A-20LMB L53 CY7C128A—45DC D14
CY7C128A~-20KMB K73 CY7C128A-45LC L53
25 CY7C128A—-25PC P13 Commercial CY7C128A—-45DMB D14 Military
CY7C128A-25VC Vi3 CY7C128A—45LMB L53
CY7C128A~-25DC Di4 CY7C128A—-45KMB K73
CY7C128A~-25LC L53 55 CY7C128A—55PC P13 Commercial
CY7C128A—-25DMB D14 Military CY7C128A-55VC V13
CY7C128A—-25LMB L53 CY7C128A-55DC D14
CY7C128A—25KMB K73 CY7C128A-55LC L53
CY7C128A—-55DMB Di4 Military
CY7C128A-55LMB L53
CY7C128A~55KMB K73
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,2,3
Vi, Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics
Parameters 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
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
tsD 7,8,9,10, 11
tHD 7,8,9,10, 11

Document #: 38—00094—B
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Features

= CYPRESS
SEMICONDUCTCR

o (.8-micron CMOS for optimum

speed/power

e TTL compatible

Automatic power-down

2001V electrostatic discharge
e Fully asynchronous operation

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

Capable of withstanding greater than

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-portstaticRAM oras
a master dual-port RAM in conjunction
with the CY7C140/CY7C141 slave dual-
port device in systems requiring 16-bit or

1024 x 8 Dual-Port
Static RAM

Each port has independent control pins; chip
enable , writeenable (] ,and output
enable . Two flags are provided on each
port, BUSY and INT. BUSY signals that the
port is trying to access the same location cur-
rently being accessed by the other port. INT
is an interrupt flag indicating that data has
been placed in a unique location (3FF for the
left portand 3FE for the right port). Anauto-
maticpower-down featureiscontrolledinde-
pendently on each port by the chip enable

(CE) pins.

bits using SLAVE CY7C140/ greater word widths. It is the solution to . .
CY7C141 applications requiring shared or buffered The CY’ 7Q130 and CY7C140 are availablein
o BUSY output flag on CY7C130/ data, such as cache memory for DSP, bit- Doth 48-pin DIP and 48-pin LCC. The
CY7C131; BUSY input on slice, or multiprocessor designs. CY7Cl131 and CY7C141 are available in
CY7C140/CY7C141 both 52-pin LCC and PLCC.
o INT flag for port-to-port
communication
Logic Block Diagram Pin Configurations
RW, RWa
TR TEa
OF, OFEn
Ao Aon n?wst
BUSY,
An An o LI.
100 VOsr OF,
Ao
Won VOm AL
BUSY, 11 = BUSY,1) ::
AaL
b ROW AN MEMORY A—N  Row | hen Ast
" SELECT N—V RA N—v] sELECT ron z
AsL
Ao
AgL—> o Agp Voo
. AHB‘ngI%KJN . Ulgx
Aol (7C130/7C131 ONLY) AoR 0z
TEL ——» AND [——TE, 1OaL
INTERRUPT LOGIC 105t
OF ——» fe—— OFq 10st
RN, ——> [« RWp 07
_.E'Us__Y_L_.—l T R GND
INT 2] ] L T2
©130-1
Notes:

1. CY7C130/CY7C131 (Mastcr%: BUSY
CY7C140/CY7C141 (Slave):
2. Open drain outputs: pull-up resistor required.

Y is

is open drain output and requires pull-up resistor.

input.
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Pin Configurations (continued)
52-Pin LCC/PLCC 48-Pin LCC/QFP
Top View Top View

= o
gl Er EE )5 e

76 5 4 3 2152515049 48 47

6 5 4 3 211148 47 46 45 44 43

I

> o >
= - O =
clE3E 8 FERES

SRAMs H

OFq AL
Ao Ax
AR AaL
A Aa
Asr As
A Aa
Asn An
A A
Am Ao
A 1Oa
Agr Os
NC /02 0 18 31
V07 19 20 21 22 23 24 25 26 27 28 29 30
# K3 v! B3R 4
FFEESSSESSE
C130-3 C130-4
Selection Guide
7€130-2503] 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’l/Ind 65 65 45 35 35
Current (mA) Military &5 5 5
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 Qurrent .............eeueeeruaennns >200 mA
Ambient Temperature with .
POWer APpHEd . v..vveenenerneenanns. —ss°Cto+125oc  Operating Range
. Ambient
Supply Voltage to Ground Potential
(Pin 48O PIN24) «vvrernennennenn, — 05V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C S5V £10%
inHighZState ........................ -05Vto +7.0V Industrial —40°Cto +85°C 5V + 10%
DCInput Voltage ...................... -35Vto +7.0V Tl = = VI 10%
Output Current into Outputs (LOW) .............. 20 mA Ty ~557°Co +125°C it

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

4. Tp is the “instant on” case temperature.

2-79



CY7C130/CY7C131
CY7C140/CY7C141

Electrical Characteristics Over the Operating RangelS]

7C130-25, 3081 | 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. | Units
Vou Output HIGH Voltage | Vcc = Min,, Ioyg = — 40 mA 24 24 2.4 \%
VoL Output LOW Voltage |Iop, = 4.0 mA 0.4 0.4 0.4 \%
Ior, = 16.0 mAlS] 0.5 0.5 0.5
Vi Input HIGH Voltage 22 22 22 v
Vi, Input LOW Voltage 0.8 0.8 0.8 \'%
Iix InputLeakageCurrent | GND < Vi < Ve -5 +5 -5 +5 -5 +5 nA
Ioz Output Leakage GND < Vp < Vo, -5 +5 -5 +5 -5 +5 nA
Current Output Disabled
Ios QOutput Short Ve = Max,, -350 - 350 - 350 | mA
Circuit Current”-8] | Vour = GND
Icc Ve Operating CE = Vp, Com’l 170 120 90 mA
Supply Current Outputs Open, -
f = fvaxt Mil 170 120
Isp1 Standby Current CEL and CER > Vig, Com’l 65 45 35 mA
Both Ports, f = fpaxl
TTL Inputs Mil 65 45
Ispz Standby Current CEj,or CEg > Vi, Com’l 115 90 75 | mA
One Port, Active Port Outputs Open, }—
TTL Inputs f = fpaxl¥) Mil 115 90
Isg3 Standby Current Both Ports CEj, and Com’l 15 ‘ 15 15 mA
Both Ports, CERr > Ve — 0.2V,
CMOS Inputs ViN=> Ve - 02Voor -
VINZ 02V, f=0 Mil 15 15
Isps Standby Current One Port CEj, or Com’l 105 85 70 mA
One Port, CEg > Ve — 0.2V,
CMOS Inputs ¥IN > (\)/cc - 02V or
INZ 2V, s
?ctnf/e Po {t Outputs Open, Mil 105 85
Capacitancel®!
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 15 pF
Cout Output Capacitance Vee =50V 10 pF
Notes

See the last page of this specification for Group A subgroup testing
information.
6. BUSY and INT pins only.

=

Duration of the short circuit should not exceed 30 seconds.

8. Testedinitially and after any design or process changes that may affect
these parameters.

9. Atf=fyax, address and data inputs are cycling at the maximum fre-
quency of read cycle of 1/t,c and using AC Test Waveforms input levels
of GND to 3V.

10. AC Test conditions use Voy = 1.6V and Vgr, = 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 Ior/Ion, and 30-pF load capacitance.

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

13. t17CE, tLZWE, tHZOE; tLZOE tHzcE and tyzwg are tested with Cp, =
5pF asin part (b) of AC Test Loads. Transition is measured =500 mV
from steady state voltage.

14. At any given temperature and voltage condition, tyzcE is less than
t; zcg for any given device.

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.
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AC Test Loads and Waveforms
R1880 R189302 ¥y
5V VA S — ¥
OUTPUT! b OUTPUT 1 28100
| | o
30pF S SeF ra wr
"omb = = Ty o SR >
SCOPE — = SCOPE — = =
(a) (b) C130-5 BUSY Output Load
(CY7C130/CY7C131 ONLY)
ALL INPUT PULSES C130-6
Equivalent to: THEVENIN EQUIVALENT 3oV ¥ oo \
ompuro—-z&?—m.aw GND % e
<5ns <5ns
Switching Characteristics Over the Operating Range[5:11]
7C130-25031 | 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
Parameters Description Min. | Max. [ Min. [ Max. | Min. |Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
trc 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[12] 25 30 35 45 55 | ns
tDOE OE LOW to Data Valid[12] 15 20 20 25 25 ns
tLZOE OE LOW to Low Z 3 3 3 3 3 ns
tHZOE OF HIGH to High Z[13] 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 2[13.14] 15 15 20 20 25 | ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
teD ‘CE HIGH to Power-Down 25 25 35 35 35 ns
WRITE CYCLE[%]
twe Write Cycle Time 25 30 35 45 S5 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 2 2 2 ns
tsa Address Set-Up to Write Start | 0 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

73
=
<
o
(72}
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Switching Characteristics Over the Operating Rangel5:11] (continued)

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
Parameters Description Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
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 Mismatchl16]
tBLC BUSY LOW from CE LOW 20 20 20 25 30 ns
tBHC BUSY HIGH from CE HIGH[1¢] 20 20 20 25 30 | ns
tps Port Set Up for Priority 5 5 5 S 5 ns
twgll] 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 Timel16]
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 = V.,

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, leavesthedata 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 mustbe the larger of tpwg or tyzwe + tsp to allow the data /O
following pins to enter high impedance and for data to be placed on the bus for
A on Port B goes HIGH. the required tgp.

B. Port B's address is toggled. 23. If the CE LOW transition occurs simultaneously with or after the R/

C. CE for Port B is toggled.
D. R/W for Port B is toggled during valid read.

Switching Waveforms

Read Cycle No. 1(19, 20]

ADDRESS

DATA OUT

‘W LOW transition, the outputs remain in the high-impedance state.

Either Port Address Access

[ |
tre ‘
1 )
':—- toHA —>» AR
PREVIOUS DATA VALID > DATA VALID

C130-7
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Switching Waveforms (continued)
Read Cycle No. 21141 Either Port CE/OE Access
—\ —
CE \ ja— 1 —!
OE ———* tace 7E HZCE
ooE tHzoE
l-— tizoe
i I IS4 3
DATA OUT aasasannd DATA VALID _,E—.—.
—> toy i |—— tpp

lec
1) JEE—

C130-8

Read Cycle No. 3(20]

Read with BUSY, Master: CY7C130 and CY7C131

L. tRC =l
ADDRESSg k ADDRESS MATCH k
1
RWR x\ PWE 7(
tHD
Dinp X VALID
ADDRESS, )k ADDRESS MATCH
—| tpg ja—
BUSY, * bt~ tpHA
—— ;‘
BLA | tsop
DOUT, VALID
toop
twop C130-9
Write Cycle No.1 (OE Three-States Data I/Os — Either Port)[15.22]
Either Port
e fwe o
ADDRESS _k ;k
tsce
= R 2770007
taw tHA
tsA tPwe
RW N\ 4
RN 7
tsp tHp
DATAN L DATA VALID
o4
oE //ME S N
tHzoE
HIGH IMPEDANCE
Dour

C130-10

SRAMs n
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Switching Waveforms (continued)
Write Cycle No. 2 (R/W Three-States Data I/Os — Either Port)[15:23]
Either Port
[ twe ol
tsce tHa 1
= NN 270777
1
je— t5p —> dd tpwE
RW
RORR Vi
r-— tsp —»te 4yp
DATAIN ©  DATAVALID

— tzwE F— twe
HIGH IMPEDANCE
DATAouT I NN

C130-11

Busy Timing Diagram No. 1 (CE Arbitration)

CEp, Valid First:

ADDRESS|_ R

ADDRESS MATCH X

CEg

X
- h tps

L

1

o
:

tic

BUSYR

C130-12
CER Valid First:
ADDRESSL 5 X ADDRESS MATCH X
CEr
tps >
CEL
taic I-— tBHC
BUSY,
©130-13
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Switching Waveforms (continued)

Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:

tac OR twe
DDRESS MATCH ADDRESS MISMATCH X
ADDRESS,

A
-— tpg

ADDRESSg X

taLa fe— 1pHA
BUSYR

C130-14
Right Address Valid First:

tac OR twc
ADDRESS MATCH ADDRESS MISMATCH X

tps

ADDRESS_ X

tela je— tgHA
BUSY,
C130-15

Busy Timing Diagram No. 3

ADDRESSRg

Write with BUSY (Slave: CY7C140/CY7C141)

CE
_\
W | v
R
J(
twe twH —>
BUSY

C130-16

SRAMs n
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Switching Waveforms (continued)

Interrupt Timihg Diagrams
Left Side Sets INTg

twe
ADDR_ k WRITE 3FF

tins = tHA

o j}_
teins ™)

RW_ \\ 7(
s twins
NTR \‘

C130-17

tEINR

W LK

28 NONOOONNNNNNNNNNNNRK

—

|- toINR —

NTq 4
7 C130-18
Right Side Sets INTy,
[ tWC
UNs nill: S—
o __ﬁt_
tEINs ——
RWr ) 7(
—— tsp
NT, twins
C130-19

Left Side Clears INTy,

tRe
ADDRg READ 3FE
fe—— tHA tNR —>]

le

X

CEL |§
tEINR

. 77777777 F

—

oE, \\\\\\\\\\\\\\\\\\IIE

INTL

toINR =

C130-20
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

vs. SUPPLY VOLTAGE
14

1.2
812 ] cc
s I o 1.0
1.0 Q
8 S o8
g 0s 3
2 o6 J 06 Ve = 5.0V
s § Vin = 5.0V
g 0.4 c 04
z (z)
0.2 IsB3 0.2 IsB3
0.0 0.6
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 3 314
[a] [a]
12 w
) N 12 -
)
T 11 < /
z \\ s Z 10
210 Ta=25°C ] Voc = 5.0V
0.9 081>
8 0.6
40 45 50 55 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 30.0
o 25 25.0
= z
a c
2.0 ~20.0
y /
<15 <150 v
o L"u /
Q10 Q100 7
] Vec =45V _|
05 5.0 Tp = 25°C
0.0 0 | ]
0 10 20 30 40 50 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) CAPACITANCE (PF)

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

8

8

SRAMs E

8

]
o

Vee = 5.0V
L Ta=25°C

N

1.0 20 3.0
OUTPUT VOLTAGE (V)

8

8

OUTPUT SOURCE CURRENT (mA)

o

4.0

o

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

8

52

P

/
/

o
3 8

D
(=]

/

| 1
.0 1.0 2.0 3.0
OUTPUT VOLTAGE (V)

Veec = 5.0V __|
Ta=25°C

OUTPUT SINK CURRENT (mA)

oo 8 8

4.0

NORMALIZED I¢c vs. CYCLE TIME

I
Ta = 25°C
ViN = 0.5V

/'/
20 30
CYCLE FREQUENCY (MHZ)

-
N
o

loc

-
o

e

NORMALIZED
o

0.50
10

40
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Ordering Information
Speed » Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C130-25LC L68 Commercial 25 CY7C131-25JC J69 Commercial
30 CY7C130-30DC D26 | Commercial CY7C131-25LC L69
CY7C130-30LC L68 30 CY7C131-30JC J69 Commercial
CY7C130-30PC P25 CY7C131-30LC L69
CY7C130-30DI D26 |Industrial CY7C131-30J1 J69 Industrial
CY7C130-30PI P25 35 CY7C131-35JC J69 Commercial
35 CY7C130-35DC D26 | Commercial CY7C131-35LC L69
CY7C130-35LC L68 CY7C131-35J1 J69 Industrial
CY7C130-35PC P25 CY7C131-35FMB F78 Military
CY7C130-35DI D26 |Industrial CY7C131-35LMB L69
CY7C130-35P1 P25 45 CY7C131-45JC J69 Commercial
CY7C130-35DMB D26 | Military CY7C131-45LC L69
CY7C130-35FMB F78 CY7C131-45]1 J69 Industrial
CY7C130-35LMB L68 CY7C131-45FMB F78 Military
45 CY7C130-45DC D26 | Commercial CY7C131-45LMB L69
CY7C130-45LC L68 55 CY7C131-55JC J69 Commercial
CY7C130-45PC P25 CY7C131-55LC L69
CY7C130-45DI D26 Industrial CY7C131-55]1 J69 Industrial
CY7C130-45P1 P25 CY7C131-55FMB F78 Military
CY7C130-45DMB D26 | Military CY7C131-55MB L69
CY7C130—-45FMB F78
CY7C130-45LMB L68
55 CY7C130-55DC D26 | Commercial
CY7C130-55LC L68
CY7C130-55PC P25
CY7C130-55D1 D26 Industrial
CY7C130-55P1 P25
CY7C130-55DMB D26 | Military
CY7C130—-55FMB F78
CY7C130—-55LMB L68
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Ordering Information (continued)

Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C140-25LC L68 Commercial 25 CY7C141-25JC J69 Commercial
30 CY7C140-30DC D26 | Commercial CY7C141-25LC L69

CY7C140-30LC L68 30 CY7C141-30JC J69 Commercial
CY7C140-30PC P25 CY7C141-30LC L69
CY7C140-30DI D26 Industrial CY7C141-30J1 J69 Industrial
CY7C140-30PI P25 35 CY7C141-35JC J69 Commercial
35 CY7C140-35DC D26 | Commercial CY7C141-35LC L69
CY7C140-35LC L68 CY7C141-35J)1 J69 Industrial
CY7C140-35PC P25 CY7C141-35FMB F78 Military
CY7C140-35D1 D26 | Industrial CY7C141-35LMB L69
CY7C140—35P1 P25 45 CY7C141-45JC J69 Commercial
CY7C140-35DMB D26 | Military CY7C141-45LC L69
CY7C140-35FMB F78 CY7C141-45J)1 J69 Industrial
CY7C140-35LMB L68 CY7C141-45FMB F78 Military
45 CY7C140-45DC D26 | Commercial CY7C141—-45LMB L69
CY7C140-45LC L68 55 CY7C141-55JC J69 Commercial
CY7C140—-45PC P25 CY7C141-55LC L69
CY7C140—-45D1 D26 Industrial CY7C141-55]1 J69 Industrial
CY7C140-45P1 P25 CY7C141-55FMB F78 Military
CY7C140—-45DMB D26 | Military CY7C141-55LMB L69
CY7C140—-45SFMB F78
CY7C140—-45LMB L68
55 CY7C140-55DC D26 Commercial
CY7C140-55LC L68
CY7C140-55PC P25
CY7C140-55DI D26 | Industrial
CY7C140-55P1 P25
CY7C140-55DMB D26 | Military
CY7C140—-55FMB F78
CY7C140-55LMB L68

SRAMs E
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MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameters Subgroups

Vou 1,2,3
VoL 1,2,3
Vi 1,23
V1L Max. 1,2,3
Irx 1,2,3
Ioz 1,23
Icc 1,23
Isp1 1,23
Isp2 1,2,3
Isp3 1,23
Isps 1,23

Switching Characteristics

Parameters I Subgroups Parameters 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 teLC 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 twWINS 7,8,9,10,11
tsCE 7,8,9,10, 11 tEINS 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
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 twal] 7,8,9,10, 11
twH 7,8,9,10,11
tBDD 7,8,9,10,11
Note:

24. CYT7C140/CY7C141 only.
Document #: 38-00027-G
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Features

e 0.8-micron CMOS for optimum
speed/power

CY7C132/CY7C136
CY7C142/CY7C146

SEMICONDUCTOR

Functional Description

The CY7C132/CY7C136/CYT7C142/
CY7C146 are high-speed CMOS 2K by 8

2048 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-

o Automatic power-down dual-portstatic RAMS. Two ports are pro-  p.ic that the port is trying to access the same
e TTL compatible videdpermitting independentaccesstoany 1,ca4i0n currently being accessed by the oth-
location in memory. The CY7C132/ ; INT i
¢ Capable of withstanding greater than  -y7¢136 can be utilized as either a stand- .+ port. On the LCC/PLCC versions, INT is
2001V electrostatic discharge . " ~ an interrupt flag indicating that data has
alone 8-bit dual-port static RAM or as a  peen placed in aunique location (7FF for the
® Fully asynchronous operation MASTER dual-port RAM in conjunction ¢ pgrt and 7FE fo(ll' the right port)

o MASTER CY7C132/CY7C136 easily = withthe CY7C142/CY7C146 SLAVE dual- . .
expands 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 independently on each port by the

o BUSY output flag on CY7C132/ applications requiring shared or buffered ~chip enable (CE) pins.

CY7C136; BUSY input on data 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- Each 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-pinLCC and 52-pin PLCC.
Logic Block Diagram Pin Configuration
RAW, W,
o, e DIP
o Top View
OEL OER
AtoL A1oR
AL AR
1/0pL 1/00r
107 1/O7r
BUSY,[1] » BUSYRI
AsL o ROW MEMORY ROW q Asr
H SELECT ARRAY SELECT o
AoL Aor
A1 o> fe——— A1 OR
. ARBITRATION .
LOGIC .
AgL—> (7C132/7C136 ONLY) [€—— AgR
== AND _
CEL—> INTERRUPT LOGIC [* CEr
OF, ——» (CIO6TCI46ONY) | o
. [e—RWg ____
BUSY, BUSYR
INT 2] - | L NTR(2!
c132-1
Notes:
1. CY7C132/CY7C136 (Master): BUSY is open drain output and requires pull-up resistor.
CY7C142/CY7C146 (Slave): BUSY is input.
2. Open drain outputs; pull-up resistor required.
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Pin Configurations (continued)
52-Pin LCC/PLCC 48-Pin LCC
Top View Top View

- o
a5 e a0 Ia <
22 BB SER

Aor

76 5 4 3 211152515049 48 47

5"5_._.0 &Eﬁ'f z 5

(=7
2 =l6 216 18 Lo
3

>

C132-3 C132-4
Selection Guide
7C132-2581 | 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
MaximumOperating Com’}/Ind 170 170 120 90 90
Current(mA) Military 170 120 120
Maximum Standby Com’l/Ind 65 65 45 35 35
Current(mA) Military 65 4 4
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  StaticDischarge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent .............coeuveeevnnnn.. >200 mA
Ambient Temperaturewith :
PowerApplied ................c.ol —55°Cto +125°C Operating Range
. Ambient
Supply Voltage to Ground Potential
(PIN48OPIN24) .. veeeeenannennnnnn. ~0.5Vto +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V = 10%
inHighZState ........................ - 0.5Vto +7.0V Industrial — 40°Cto +85°C 5V + 10%
DClInput Voltage . —3.5Vto +7.0V Military ~ - v = 10%
Output Current into Outputs (Low) ................ 20mA — ~35"Cro+1257°C -7

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

4. Ty is the “instant on” case temperature




CY7C132/CY7C136

5. Seethe last page of this specification for Group A subgroup testingin- ~ 11.
12.

formation.

6. At f=fiyax, address and data inputs are cycling at the maximum fre-
quency of read cycle of 1/tyc and using AC Test Waveforms input levels

of GND to 3V.

7. BUSY and INT pins only.

8. Duration of the short circuit should not exceed 30 seconds.
9. Testedinitially and after any design or process changes that may affect

these parameters.

13.

14.

10. 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 Ior/Ion, and 30-pF load capacitance.

———
_
=— - CY7C142/CY7C146
—— 4 SEMICONDUCT OR
Electrical Characteristics Overthe Operating RangelS!
7C13225,3003] | 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. | Units
Vou Output HIGH Voltage | Vcc = Min, Iog = — 4.0 mA 2.4 24 2.4 v
VoL Output LOW Voltage |IoL, = 4.0 mA 0.4 0.4 0.4 v
IoL = 16.0 mAl”] 0.5 0.5 0.5
Vg Input HIGH Voltage 22 22 2.2 v
ViL Input LOW Voltage 0.8 0.8 0.8 v
Irx Input Load Current GND < Vi < Ve -5 +5 -5 +5 -5 +5 nA
Ioz Output Leakage GND < Vo < Vce, -5 +5 -5 +5 -5 +5 nA
Current OutputDisabled
Ios Output Short Vce = Max., - 350 - 350 —350 | mA
Circuit Current(8] Vour = GND
Icc VccOperating CE = vy, Com’l 170 120 9 | mA
Supply Current fO:tfputs? en, Mil 170 120
Isp1 Standby Current CEp and CER > Vi, Com’l 65 45 35 mA
Both Ports, £ = fyaxl® Mil 65 45
TTL Inputs
Isg2 Standby Current CEp or CER > Vi, Com’l 115 90 75 | mA
One Port, Active Port Outputs Open, -
TTL Inputs f = fymax!®) Mil 115 %
Isp3 Standby Current Both Ports CEy, and Com’l 15 15 15 mA
Both Ports, SER >Z\YCC _OO.ZZVV,
CMOSInputs IN= Vcc — U.zVor i
p VIN <02V, £=0 Mil 15 15
Isp4 Standby Current One Port CEL or Com’l 105 85 70 | mA
One Port, CER > Vcc — 0.2V,
CMOS Inputs ViN>Vcee —02Vor
ViN< 0.2V, Mil 105 85
Active Port Outputs Open,
£ = fiaxol
Capacitancel9]
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Tp = 25°C,f=1MHz, 15 pF
Cout OutputCapacitance Vee=5.0V 10 pF
Notes:

AC test conditions use Vo = 1.6V and Vgr, = 1.4V.

tLZCE, tLZWE- tHZOE, tLZOE, tHZCE, and tyzwg are tested with C, =
5pF as in part (b) of AC Test Loads. Transition is measured 500 mV
form steady state voltage.

At any given temperature and voltage condition, tyzcg is less than
trzcE for any given device.

The internal write time of the memory is defined by the overlap of CE
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
setup and hold timing should be referencd to the rising edge of the sig-
nal that terminates the write.
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= CY7C132/CY7C136
E;CYPRESS CY7C142/CY7C146
=5 SEMICONDUCTOR
AC Test Loads and Waveforms
R1 893Q R1893Q sv
5V 5V
ouTPUT 1 ouTPUT 1 2810
BUSY
SODFI $ S0 SpFI % o W
C132-5 =  C132-6
(@ (b) Srev
BUSY Output Load
(CY7C132/CY7C136 ONLY)
Equivalent to: THEVENIN EQUIVALENT ALL INPUT PULSES
30v L 90%
90%
OUTPUT o——gsegv——o 1.4V GND 10% 10%
<5ns == | <5ns
Switching Characteristics Overthe Operating Rangel5-10]
7C132-258] | 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
Parameters Description Min. I Max. | Min. | Max. | Min. | Max. | Min. lMax. Min. | Max. | Units
READ CYCLE
[5:%) Read Cycle Time 25 30 35 45 55 ns
taa Address to Data Validl!1] 25 30 35 45 55 ns
toHA Data Hold from 0 0 0 0 0 ns
AddressChange
tACE CE LOW to Data Validl!] 25 30 35 45 55 ns
tDOE OE LOW to Data Validl11] 15 20 20 25 25 ns
tLZOE OELOW toLow Z 3 3 3 3 3 ns
tHZOE OE HIGH to High Z[12] 15 15 20 20 25 ns
tLZCE CE LOW to Low Z[13] 5 5 5 5 5 ns
tHZCE CE HIGH to High Z[12.13] 15 15 20 20 25 ns
tpu CE LOW to Power-Up 0 0 i} 0 0 ns
tpp 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
taw Address Set-Up to Write End 20 25 30 35 40 ns
tHA Address Hold from Write End 2 2 2 2 ns
tsA Address Set-Up to Write Start 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
tup Data Hold from Write End 0 0 0 0 0 ns
tHZWE R/WLOW to High Z 15 15 20 20 25 ns
tLZWE R/WHIGH to Low Z 0 0 0 0 0 ns
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Switching Characteristics Over the Operating Range[51%] (continued)
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
Parameters Description Min. I Max. | Min. I Max. | Min. | Max. | Min. l Max. | Min. I Max. | Units
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 Mismatchl(15]
tBLC BUSY LOW from CE LOW 20 20 20 25 30 ns
tBHC BUSY HIGH from CE HIGHI!] 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
tBDD 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
twDpD ‘Write Pulse to Data Delay Note Note Note Note Note | ns
17 17 17 17 17
INTERRUPT TIMINGI18]
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 Timel15]
tEINR CE to INTERRUPT 25 25 25 35 45 ns
Reset Timel15]
tINR Address to INTERRUPT 25 25 25 35 45 ns
Reset Timel5]
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/Wis HIGH for read cycle.
16. CY7C142/CY7C146 only. 20. Device is continuously selected, CE = Vy, and OE = V...
17. Awrite operation on Port A, where Port A has priority, leavesthedata 21, Address valid prior to or coincident with CE transition LOW.
on Por} B’s outputs undisturbed until one access time afterone of the 59 1t OF is LOW during a R/W controlled write cycle, the write pulse
following: width must be the larger of tpwg or tyzwE + tsp to allow the data I/O
A. B _on Port B goes HIGH. pins to enter high impedance and for data to be placed on the bus for
B. %%tf B SP addrBess togg}eg‘ the required tgp.
C or Port B is toggled. 23. Ifthe CE LOW transition occurs simultaneously wi
= . . . X ly with or after the R/W
D. R/W for Port B is toggled during valid read. LOW transition, the outputs remain in a high-impedance state.
Switching Waveforms

Read Cycle No. 119, 20]

Either Port—Address Access

tac

ADDRESS

DATA OUT

fe—— toHA ——>

X

o :
PREVIOUS DATA wxuo)()(X)(XXJ(

DATA VALID

C132-7
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& SEMICONDUCTOR

Switching Waveforms (continued)

Read Cycle No. 2(19.21] o
Either Port—CE/OE Access

R ¢
le— ty7cE —>
oF tace
l \ Toor / ﬁ tHzoe
I-— tizog —»
tizce
DATA OUT L DATA VALID jg_
— tpy -— tpp
- [ 1
ls J
C132-8
Read Cycle No. 3 Read with BUSY Master: CY7C132 and 7C136120]
le tRC |
ADDRESSR )E ADDRESS MATCH ;{
RWg tewe y
X /
DinR X VALID >(
—» tpg
ADDRESS, ADDRESS MATCH
BUSY, | }‘ o tBHA ‘;i ‘/_‘_'——"
taLa tsDD
DOUT, VALID
toop
twoo Ci32-9
Write Cycle No.1 (OE Tri-States Data I/Os — Either Port) [14.22]
Either Port
) [ tWC |
tsce
- < 4
% NNRNK Y
taw tHA
tsa tpwe

LA
/1

tsp tHo
DATAN a DATA VALID
w 72 |

tHzoE
ANANANANAN ;jt HIGH IMPEDANCE
Dour 777 7 7 ez

C132-10
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Switching Waveforms (continued)
Write Cycle No. 2 (R/W Tri-States Data I/Os — Either Port)[1423]

SRAMs H

Either Port
- twe >
ADDRESS %
tsce tHA
CE ) NI 2 L
taw
<+ i5p ——» tpwe
RW N 4.
N 7
le— tsp —we typ
DATAW JR DATA VALID
le— tyzwg —> tzwe —™
AN N N N N N N N W N N W s HIGH IMPEDANCE ZIIZZ.
Dour 2 7727 7 77 77 74 SRONNNN
C132-11
Busy Timing Diagram No. 1 (CE Arbitration)
CEp Valid First:
ADDRESS_ g X ADDRESS MATCH X
CEL
tps >
CEr
tBLc I‘— tBHC
BUSYx
Claz-12
CER Valid First:
ADDRESS, g X ADDRESS MATCH X
CEg
tps -»
CEL
N
N
je—— tg C I-— tBHC
BUSY,
C132-13
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Switching Waveforms (continued)

Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:
trc OR twe
ADDRESS| ADDRESS MATCH ADDRESS MISMATCH ><
tps
ADDRESSR X
tBLA [— tgHA
BUSYg
C132-14

Right Address Valid First:

trc OR twc
ADDRESSg ADDRESS MATCH ADDRESS MISMATCH X
-— tpg

ADDRESS, X

- g A le— tgHaA

BUSY,

C132-15

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

RW /

twe twy —»

BUSY

C132-16
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Switching Waveforms (continued)

Interrupt Timing Diagrams(18]
Left Side Sets INTg

twe
ADDRESS, )E WRITE 7FF ><>< X
cE tins lﬂ— tya ——>]
L /
RW teINs —"‘ZI[
- N
NT twins
NTq \
N
Right Side Clears INTg . A C132-17
ADDRESSR READ 7FF }'(
[ tha tine
CEr 5|§
tEINR

i 7777777777 3

/

ot SONNNNNNANNNNNNNNNNE

Ve

|- tonR —

__ /) £
INTR C132-18
Right Side Sets INTy,
} twe
ADDRESSR & WRITE 7FE XX X
o tins “' tha ——™
R /
B 1 teins —
R/Wgr 5'
o tsa
INT, | \ twins
o C132-19
Left Side Clears INT, e trc ol
ADDRESS, READ 7FE *

CEL * t - /

W S SH

A ANNNNNNNNNNNNNNNNE |/

WL 'OINR 7{ -
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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 J 12 T 120
lec E
o o
8 1.2 oc 3 1.0 % 100
1.0
8 B os S a0
2 08 o o
w w w
N N
Y e N o6 Voo = 5.0V Q 60 Voo = 55;%V
% é 0.4 Vin = 5.0V 3 40 AT
O 0.4 S 1)
z Z 02 5 2
0.2 IsB3 - IsBa g 20
2
0.0 0.6 )
4.0 45 50 55 6.0 ~55 25 125 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
14 1.6 < 140
€ 120
-
413 $14 = //
a 2 a A E 100 /
. w
N N 12 3 80
2 11N < x /
= N = Z 60
z c 1.0 7]
[e] — Ta=25°C o Vee = 5.0V
> 1.0 — =z cC 8 [y 40
T 0.8 £ /
: E Veg =50V _|
0.9 v 3 702 25°C
0.8 0.6 0 1 L
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 I¢c vs. CYCLE TIME
3.0 30.0 1.25 T
|~ Vee = 5.0V
025 25.0 A 8 Ta = 25°C
£ - Vin = 0.5V
2 20 €200 @ 10
N 32 N /
o oy :(A
1.5 < 15.0 g
é I /] f S /
2 10 0100 7 Qo5 >
A Voo =45V _] /
05 5.0 192500
0.0 0 50
0 10 20 3.0 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 Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C132-25LC L68 Commercial 25 CY7C136-25]C J69 Commercial
30 CY7C132-30DC D26 Commercial CY7C136—-25LC L69
CY7C132-30LC L68 30 CY7C136-30JC J69 Commercial
CY7C132-30PC P25 CY7C136—-30LC L69
CY7C132-30DI D26 Industrial CY7C136—-3011 J69 Industrial
CY7C132-30PI P25 35 CY7C136-35]C J69 Commercial
35 CY7C132-35DC D26 Commercial CY7C136-35LC L69
CY7C132-35LC L68 CY7C136-35]1 J69 Industrial
CY7C132-35PC P25 CY7C136—-35LMB L69 Military
CY7C132-35DI D26 Industrial 45 CY7C136—45]C J69 Commercial
CY7C132-35P1 P25 CY7C136—45LC L69
CY7C132-35DMB D26 Military CY7C136-45J1 J69 Industrial
CY7C132-35FMB F78 CY7C136—45LMB L69 Military
CY7C132-35LMB L68 55 CY7C136-55]C J69 Commercial
45 CY7C132-45DC D26 Commercial CY7C136-55LC L69
CY7C132—45LC L68 CY7C136-55J1 J69 Industrial
CY7C132-45PC P25 CY7C136—-55LMB L69 Military
CY7C132-45DI D26 Industrial
CY7C132—-45P1 P25
CY7C132—-45DMB D26 Military
CY7C132—-45FMB F78
CY7C132—-45LMB L68
55 CY7C132-55DC D26 Commercial
CY7C132-55LC L68
CY7C132-55PC P25
CY7C132-55DI D26 Industrial
CY7C132-55P1 P25
CY7C132-55DMB D26 Military
CY7C132—-55FMB F78
CY7C132—-55LMB L68
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Ordering Information (continued)

Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C142-251LC L68 Commercial 25 CY7C146—25JC J69 Commercial
30 CY7C142-30DC D26 Commercial CY7C146—25LC L69
CY7C142-30LC L68 30 CY7C146—30JC J69 Commercial
CY7C142-30PC P25 CY7C146—30LC L69
CY7C142-30DI D26 Industrial CY7C146—30J1 J69 Industrial
CY7C142-30PI P25 35 CY7C146—-35JC J69 Commercial
35 CY7C142-35DC D26 Commercial CY7C146—35LC L69
CY7C142-35LC L68 CY7C146—35J1 J69 Industrial
CY7C142-35PC P25 CY7C146—35LMB L69 Military
CY7C142-35DI D26 Industrial 45 CY7C146-45JC J69 Commercial
CY7C142-35P1 P25 CY7C146—-45LC L69
CY7C142-35DMB D26 Military CY7C146—45J1 J69 Industrial
CY7C142-35FMB F78 CY7C146—45LMB L69 Military
CY7C142-35LMB L68 55 CY7C146-55JC J69 Commercial
45 CY7C142-45DC D26 Commercial CY7C146—-55LC L69
CY7C142—-45LC L68 CY7C146—-5511 J69 Industrial
CY7C142—-45PC P25 CY7C146—-55LMB 169 Military
CY7C142—-45D1 D26 Industrial
CY7C142—-45P1 P25
CY7C142—-45DMB D26 Military
CY7C142—-45FMB F78
CY7C142—-45LMB L68
55 CY7C142-55DC D26 Commercial
CY7C142-55LC L68
CY7C142-55PC P25
CY7C142-55DI D26 Industrial
CY7C142-55P1 P25
CY7C142-55DMB D26 Military
CY7C142—-55FMB F78
CY7C142—-55LMB 168
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— CY7C142/CY7C146
=75 SEMICONDUCTOR
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,23
Vi1, Max. 1,23
Irx 1,23
Toz 1,2,3
Icc 1,23
13:31 1,23
Isp2 1,23
Isp3 1,23
Isps 1,23
Switching Characteristics
Parameters I Subgroups Parameters I 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
tDOE 7,8,9,10,11 tBHC 7,8,9,10,11
WRITE CYCLE tps 7,8,9,10, 11
twc 7,8,9,10, 11 twINS 7,8,9,10,11
tsCE 7,8,9,10, 11 tEINS 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
tPWE 7,8,9,10, 11 tINR 7,8,9,10, 11
tsp 7,8,9,10, 11 BUSY TIMING
tHp 7,8,9,10, 11 twpl#! 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-F
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CY7B134

o CY7B135

= _. = PRELIMINARY ~ CY7B1342
=2 CYPRESS

—= >~ SEMICONDUCTCR 4K x 8 Dual-Port Static RAMs

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

Features Functional Description that do not require on-chip arbitration or

o 0.8-micron BiCMOS for high

performance

o High-speed access
—20 ns (commercial)
— 25 ns (military)

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 allo-
cate portions of the dual-port RAM or any
shared resource. Two ports are provided

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
arbitratingbetween ports. The semaphore
logicis comprised of eight shared latches.
Only one side can control the latch (sema-

* Automatic power-down permittingindependent, asynchronous ac- phore) at any time. Control of a sema-
o Fully asynchronous operation cess for rcz&ads i“,“d writes to any }ogat!on M bhoreindicates that a shared resource is in
e 7B1342 includes semaphores ;_ir::sg)‘r /nligliicg:)(::lészg)eszsl?gil: cz:::j: use. An automatic power-down feature is
* 7B134 available n 48-pin DIR48-pin  nicationsstatusbuffering, anddual-portvi- s amabie (OB oin. ov. SN o
7B135/7B1342 available in 52-pi deolgraphicsmemory. (CY7B1342 only).
. available in 52-pin . C.
LCC/PLCC Each port has independent control pins: e Cy7B134 is available in 48-pin DIP
chip enable (CE), read or write enable (R/ 4 48-pin LCC. The CY7BI35 and
W), and output enable (OE). The i ey o
CY7B134/135 are suited for those systems ggggwu are available in 52-pin LCC/
Logic Block Diagram
R/WL RWgr
CEL CEr
OE_ OEg
AL At1R
AtoL Ator
07 /O7r
coL co COLUMN coL
1/0gL. —i- SE :-/gMN vo SEL‘ E 1/Oor
Po < ROW <:> MEMORY ROW | . o
H SELECT ARRAY SELECT H
Aol ———————— ] je———— AoR
A —— |e—— A11r
L] L]
° L]
L] L]
oo ——= emanon [
CEL —» (7B1342 only) le—— CEq
S D
R/WL [«————— RWg
(7B1342 only) [ I (7B1342 only)
SEML SEMR 1342-1
Selection Guide
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
MaximumOperating Commercial 240 220 210
Current(mA) Military 280 250
Maximum Standby Commercial 80 75 70
Current(mA) Military 80 75
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i PRELIMINARY CY7B1342

— F EMICONDUCTOR

Pin Configurations

LCC/PLCC
Top View
. & m
RWL CEg
A O3 RWg
Ao 04 At1R 49 48 47 [}
OF, Ator 46 =
Ao 06 OER 45 <
Az Aor 44 0@
A [ g AR 43 w
AsL Qo Azr 42
AgL Asr 41
AsL Asn 40
AsL Asp 39
AL Ash
AgL A7R
AgL Agr
/0oL Agr
1104 1O
102 /0gn
1/Og /Osp
/04 1/O4n por~3z2
1/0sL. 1/0sr QLRQQ “659QLeeege 1342-3
1/06L. 1102
/071 /015
GND 1/Oor

1342-2

8 € S

£g
goE £ 28
:

781342

1342-4 1342-5
Pin Definitions
Left Port Right Port Description
AgL-11L Agr-11R AddressLines
CEL CEr Chip Enable
OEL OER Output Enable
R/WL, R/WRr Read/Write Enable
SEML SEMgr SemaphoreEnable. When asserted LOW, allows access to eightsemaphores. The threeleast
(CY7B1342 (CY7B1342 significantbits of the address lines will determine which semaphore to write or read. The
only) only) 1/0g pin is used when writing to a semaphore. Semaphores are requested by writing a 0 into
therespective location.

2-105



CY7B134

= CY7B135
= PRELIMINARY CY7B1342
& SEMICONDUCTOR
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ........................ > 2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent ...........covvviiiiiinn... > 200 mA
Ambient Temperaturewith Operating Range
PowerApplied ...........c.ooiiinn. —55°Cto +125°C -
Supply Voltage to Ground Potential Ambient
Te t V,
(PINABOPIN2A) ... ~05Vito +7.0V Range pere e cc
i Commercial 0°Cto +70°C 5V = 10%
DC Voltage Applied to Outputs -
inHighZState ........................ - 0.5Vto +7.0V Industrial —40°Cto +85°C 5V +10%
DC Input Voltagel!l .................... —3.0Vto +7.0V Military ] —55°Cto +125°C 5V +10%
Electrical Characteristics Over the Operating Rangel®]
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. | Units
Vou Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 2.4 2.4 v
VoL Output LOW Voltage Ve = Min, Igp, = 4.0 mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 22 22 22 \%
VL Input LOW Voltage 0.8 0.8 0.8 v
Ix Input Load Current GND < V< V¢ -10 | +10 [ =10 | +10 { =10 | +10 | WA
Ioz Output Leakage Current Outputs Disabled, =10 | +10 [ =10 | +10 | =10 { +10 | wA
GND < Vp < Vcc
Icc OperatingCurrent Vcc = Max,, Com’l 240 220 210 | mA
Tour =0mA Mil 280 250
IsB1 Standby Current CEr and [(Z]ER >V, Com’l 80 75 70 mA
(Both Ports TTL Levels) f = fax! Mil 30 75
Isg2 Standby Current CEp and CER > Vg, Com’l 150 140 130 | mA
(One Port TTL Level) f = fiyax(¥ il 180 160
Is3 Standby Current Both Ports Com’l 15 15 15 mA
(BothPorts CMOS Levels) | CE and CEg > VOC 0.2V,
ViN>Vee - 0.2 ;
or Vin <02V, f = 0[41 Mil 30 0
IsB4 Standby Current OnePort Com’l 130 120 110 | mA
(One Port CMOS Level) CEp or CEg > Vcc — 0.2V,
VIN > Ve — 0.2V or -
VN < 0.2V, Active Mil 150 130
Port Outputs, f = fvaxt4
Capacitancel!
Parameters Description Test Conditions Max.[°] Units
Civ InputCapacitance Ta = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes

Pulse width < 20 ns.

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

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

4. fmax = 1/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 Igp3.

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

6. For all packages except DIP and cerDIP (D26, P25), which have maxi-
mums of CiN = 15 pE, Coyt = 15 pE
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CY7B134

AC Test Loads and Vgaveforms
5

OUTPUT

C = 30pF I

(a) Normal Load (Load 1)

CY7B135
PRELIMINARY CY7B1342
- e Rty = 2502 Rry = 25000
OUTPUT ouTPUT
R1 = 34700 °=3°PFI C=5pFI

(b) Tll’evenin Equivalent (Load 1)

(c) Three-State Delay (Load 3)

1342-6 1342-7 13428
ALL INPUT PULSES
3.0v — 00%
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

Parameters Description Min. | Max. | Min. | Max. | Min. | Max. Units
READ CYCLE
trc Read Cycle Time 20 25 35 ns
tAA Address to Data Valid 20 25 35 ns
toHA Output Hold From AddressChange 3 3 3 ns
tACE CE LOW to Data Valid 20 25 35 ns
tDOE OE LOW to Data Valid 13 15 20 ns
tLzoEP] OE Low to Low Z 3 3 3 ns
tazoel) OE HIGH to High Z 13 15 20 ns
t zcel) CELOWtoLowZ 3 3 3 ns
tzcel] CE HIGH to High Z 13 15 20 ns
tpu 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 ns
tsA Address Setup to Write Start 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
[rs——C) R/W LOW to High Z 13 15 20 ns
tLZwED] R/WHIGH to Low Z 3 3 3 ns
2-107
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CY7B134

=
= CY7B135
==t PRELIMINARY CY7B1342
== 5 SEMICONDUCTOR
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
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. Units
WRITE CYCLE (continued)
twpptdl Write Pulse to Data Delay 40 50 60 ns
tpppl 1Y Write Data Valid to Read Data Valid 30 30 35 ns
SEMAPHORETIMING!(!1]
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:
7. Seethe last page of this specification for Group A subgroup testingin-  10. For information on port-to-port delay through RAM cells from writ-
formation. ing port to reading port, refer to Read Timing with Port-toPort Delay
8. Testconditions assume signal transition time of 3 ns or less, timing ref- waveform.
erence levels of 1.5V, input pulse levels of 0 to 3.0V,and outputloading ~ 11. Semaphore timing applies only to CY7B1342.
of the specified Ior/Ion and 30 pF load capacitance 12. R/W is HIGH for read cycle.
9. Test conditions used are Load 3. 13. Device is continuously selected, CE = Vi, and OE = V..
14. Address valid prior to or coincident with CE transition LOW.
Switching Waveforms
Read Cycle No. 1[12:13]
Either Port Address Access
I tre |
ADDRESS
tan !
e—— torn ——>
DATAOUT  PREVIOUS DATA VAUD DATA VALID
1342-10
Read Cycle No. 2[12.14]
Either Port CE/OE Access
SEMI9] or CE SK Y
T ]*- tHzcE —
OE _W 'ACE
T / E tHzoE
DOE
|-— t zo0E —»
tizce
L N
.
DATA OUT K AR , DATA VALID 75.___
—= try — [—tpD
lec
ls
134211
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CY7B134
CY7B135
PRELIMINARY CY7B1342

Switching Waveforms
Read Timing with Port-to-Port Delayl!5]
L tWC
ADDRESSR MATCH : )K
R/WR towe %
/
'SD — mla—s 'HD
DATANR #2 VALID )K
ADDRESSL X MATCH
topp
DATAGUTL X VALID
twop
1342-12
Write Cycle No. 1: OE Tri-States Data I/Os (Either Port)[16,17,18]
fe twe >
ADDRESS &—( )—k
tsce /
SEMI91 OR T NNNNINNNK Y %
taw tHa
o tpwe
RW \ 3\ P /
[ tsp ——— tsp tHD
DATAIN 3: DATA VALID

thzoe

HIGH IMPEDANCE

N

Y 70—

LAL

h ¢

KL

1342-13

Note: .
15. CEL = CER =LOW; R/W = HIGH

16. 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.

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

2—

18.

19.

109

If OE is LOW during a R/W controlled write cycle, the write pulse
width must be the larger of tpwg or (tuzwg + 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 tpwE.

SEM only applies to CY7B1342
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CY7B135
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& SEMICONDUCTOR

Switching Waveforms (continued)

Write Cycle No. 2: R/W Tri-States Data I/Os (Either Port)[17.20]

le twe ol
ADDRESS % *
tsce tHA =
sexi on e =K 7 %
o taw o

" Sk A

tsp —» tHD
DATAN DATA VALID
F—-— tHzwe —— L tzwe _+

HIGH IMPEDANCE
DATAOUT\\ NN N NN N NN NN \E

)

—

1342—-14

Semaphore Read After Write Timing, Either Side (CY7B1342 only)[21]

i‘— taA —>| toHA
Ao~te m VALID ADDRESS WX VALID ADDRESS }ﬁ E 5 5 5
le—— taw ‘_-l
SEM —TtHA tace

¢ 7///////44 =1/
tsp
V0. DATAWED_\I DATAour VALID —
tsa towe R )
" N

tswrp tpoE —

o LSS

le——— WRITE CYCLE ——7 READ CYCLE ——————»

1342-15

Notes:
20. Data I/O pins enter high-impedance when OE is held LOW during  21. 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)[22.23,24]

AoL—AaL MATCH

tsps —>

Aor—Acr MATCH

us)
|
=
AN
N

2]
m
=<l
o

Notes: o
22. I/Ogr = I/Ogr. = LOW (request semaphore); CER = CEp, = HIGH  24. If tgpg is violated, it is gauranteed that only one side will gain access to

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

the semaphore.
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PRELIMINARY CY7B1342

=== & SEMICONDUCTOR

Architecture

The CY7B134 and CY7B135 consist of an array of 4K words of 8
bitseach of dual-port RAM cells,]/O and addresslines, 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 tsp 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 specific location will not be
accessedsimultaneously 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.
2timing diagram). Data can be written tyzog after the OE is deas-
serted or tyzwg after the falling edge of R/W. Required inputs 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 metbefore the data is valid on the output. Datawill be valid
onthe portwishing to read the location tppp after the data is pres-
ented on the writing port.

Read Operation

Whenreading the device, the user must assert both the OE and CE
pins. Datawill be available tpocg 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. Requiredin-
puts for read operations are summarized in Zable 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 is in use. Forexam-
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-
fiesits 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.
‘Whenthe 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 left side no longer requires the semaphore, aone
iswritten to cancel its request.

Semaphores are accessed by asserting SEM LOW. The SEM pin
functionsas a chip enable for the semaphore latches. CE must re-
main HIGH during SEM LOW. Ag_; represents the semaphore
address. OF and R/W are used in the same manner as a normal
memory access. When writing or reading a semaphore, the other
addresspins 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 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
thiscase). 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. Table 2 shows sample semaphore opera-
tions.

When reading a semaphore, all eight data lines output the sema-
phorevalue. 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 | 1/O¢ — YOy Operation

H X X H |HighZ Power-Down

Read Datayy

H | H L L | DataOut Semaphore

X X H X |HighZ I/O Lines Disabled
H| 1| 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
1/0p | 1Oy
Function Left | Right Status

No Action 1 1 Semaphorefree
Left port writes 0 1 Left port obtains
semaphore semaphore

Right port writes 0 0 1 Right side is denied
tosemaphore 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
tosemaphore semaphore

Left port writes 1 to 1 1 No port accessing
semaphore semaphoreaddress
Right port writes 0 1 0 Right port obtains
tosemaphore semaphore

Right port writes 1 1 1 No port accessing
tosemaphore 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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Ordering Information MILITARY SPECIFICATIONS

Group A Subgroup Testing

Speed Package Operating
(ns) Ordering Code Type Range DC Characteristics
20 CY7B134-20PC P25 Commercial Parameters Subgroups
CY7B134-20DC D26 Vor 123
CY7B134-20LC L68 VoL 123
25 CY7B134-25PC P25 Commercial Vi 1,2,3
CY7B134-25DC D26 Vi Max. 1,2,3
CY7B134-25LC L68 Tix 1,23
CY7B134-25P1 P25 | Industrial Toz 1,2,3
CY7B134-25DI D26 Tos 1,2,3
CY7B134—25DMB D26 | Military Icc 1,2,3
CY7B134—25LMB L68 Isp1 1,2,3
35 CY7B134-35PC P25 Commercial Isg2 1,2,3
CY7B134-35DC D26 Isp3 1,23
CY7B134-35LC L68 | Isa 1,2,3
CY7B134-35P1 P25 | Industrial Switching Characteristics
CY7B134-35D1 D26 Parameters T Subgroups
CY7B134-35DMB D26 | Military READ CYCLE
CY7B134-35LMB L68 trRC 7,8,9,10, 11
- tAA 7,8,9,10, 11
Speed Package Operating
(ns) Ordering Code Type Range toHA 7,8,9,10,11
20 CY7B135-20LC 169 | Commercial tace 7,8,9,10,11
CY7B135200C 769 'DOE 7,8,9,10,11
25 | CY7BI3525LC 169 |Commercial | | WRITECYCLE
CY7B135-251C 169 twe 7.89,10,11
CY7B135-25]1 769 | Industrial tSCE 7,8,9,10,11
CY7B135-25LMB 169 | Military taw 7,8,910,11
35 | CY7BI35-35LC 160  |Commercial | | HA 7,8,910,11
CY7B135-351C 769 fsa 7,89,10,11
i tpwE 7,8,9,10, 11
CY7B135-35]1 J69 Industrial
— tsp 7,8,9,10,11
CY7B135-35LMB L69 | Military — 75,9 10,11
Speed Package Operating SEMAPHORE CYCLE
(ns) Ordering Code Type Range oD 7,8,9,10, 11
20 CY7B1342-20LC 169 | Commercial TSWRD 7.8,9,10,11
CY7B1342-20]C J69 tsps 7,8,9,10, 11
25 CY7B1342-251L.C L69 Commercial Document #: 38—00161
CY7B1342-25]C J69
CY7B1342-25]1 169 | Industrial
CY7B1342-25LMB L69 | Military
35 CY7B1342-351L.C L69 Commercial
CY7B1342-351C 169
CY7B1342-35]1 J69 | Industrial
CY7B1342-35LMB L69 [ Military

2—-113
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Features

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

High-speed access

— 15 ns (com’l)

—25 ns (mil)

Automatic power-down

Fully asynchronous operation

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

Busy arbitration scheme provided

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

PRELIMINARY CY7B139

Functional Description

The CY7B138 and CY7B139 are high-
speed BICMOS 4K x 8 and 4K x 9dual-port
static RAMs. Various arbitration schemes
are included on the CY7B138/9 to handle
situationswhen multiple processors access
the same piece of data. Two ports are pro-
vided permitting independent, asynchro-
nous access for reads and writes to any lo-
cation in memory. The CY7B138/9 can be
utilized as a standalone 64-Kbit dual-port
staticRAM or multiple devices canbe com-
bined in order 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/
multiprocessor designs, communications
status buffering, and dual-port video/
graphicsmemory.

& SEMICONDUCTOR 4K 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
are provided on each port (BUSY and
INT). BUSY signals that the port is trying
toaccess the same location currently being
accessed by the other port. The interrupt
flag (INT) permits communication be-
tween ports or systems by means of mail
box or message center. 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
oneside can control the latch (semaphore)
at any time. Control of a semaphore indi-
cates that a shared resource is in use. An
automatic power-down feature is con-
trolled independently on each port by a
chip enable (CE) pin or SEM pin.

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

Logic Block Diagram
R/WL RWR
C_EL Eﬁ
OEL OER
AL Atr
AtoL A1or
(7B139) :;g:._ 1/Og (7B139)
" l
. coL COLUMN COLUMN coL o
H SEL I 110 SEL
/) R — 1/Oor
BUSYI1.21 I L BUSYRI". 2]
AgL Agr
. ROW MEMORY ROW .
e SELECT ARRAY SELECT H
AoL Aor
) PTRE— le—— At1R
L ]
L L]
L] L]
AL INTERRUPT r—AOR
_ SEMAPHORE
CEL —» ARBITRATION le«——— CEr
OE, —» f«——— OEg
AW, ——» l«—— RWgr
| I | |
SEM, SEMp
Tl INTRI2] B138—1

M/S

Notes:

1. BUSY is an output in master mode and an input in slave mode.
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Pin Configurations
68-Pin PGA 68-Pin LCC/PLCC
Top View Top View
AREREEEEE SSSpEEiree8eiiazns
Ast| Aa| Axf Aa | MB| WTp| Ar| A &
sa| s2| 49| a7| as] a3] 41| 39| 37| 35| a4 Vo 9876 543 2 168 6766656463
An| Aal| Aw| Aw| WT| GND|BUSY] An| Am| Aw| As vou t
55| 54 321 > VOq AaL
Aa| Aa Am| Ae VOs AgL
s7| se 30| 3t GND A
A Ao Aon| A VOg. Aot
so| 58 28] 20 fon T
Vee L
Vee| NC Aug| Ao aND 7B138/9 GEUNEDi
61 60 78138/9 26| 27 VOor M5
NC| NC GND| NC VO4g BUSYR
63| 62 24| 25 VOzn NTq
SEM | TR nel Ne VVOC Aor
o,
65| 64 22| 2 voﬁ :;:
OF, | AW, SEMg| CTEg V/Osp As
67 66 20| 21 VOgr 44§ Asp
YOy | NC4l OER | RWR 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
68 1 3 1 K o] 1] 3] 5] 18] 19 T LT 00 00 T
VOs| 10z | V0| GND| vOn | eND| vOiR| Vec| V0w | vO7m | NC® SEE%EE 1522 gz((ﬁﬁffﬁ
2 4 6 8] 1] 12| 14| 16| 17 Bise-3
10u | 105 | V0e| Voc| V0o | U0m | 10s | VOsa | VOsa]|  B1as—2 3N0ter70 the CY7B139
3 gR On the .

Pin Definitions

4. T1/Ogp, on the CY7B139.

Left Port Right Port Description

1/Oor-71(8L) I/Opr-7R(8R) Data Bus Input/Output

AoL-11L AgR-11R Address Lines

CE, CEr Chip Enable

OEL OERr Output Enable

R/WL R/Wr Read/Write Enable

SEM;, SEMgr Semaphore Enable. When asserted LOW, allows access to eight semaﬁhores.
The three least significant bits of the address lines will determine which sema-
phore to write or read. The I/Og pin is used when writing to a semaphore.
Semaphores are requested by writing a 0 into the respective location.

INT, 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 BUSYr Busy Flag

M/S Master or Slave Select

Vee 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 Isg;(mA) Military 80 75
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CY7B138
% Cimess PRELIMINARY CY7B139
EMICONDUCTOR
Maximum Ratings
(Above which the useful life maybe impaired. Foruser guidelines,  Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. - 65°Cto +150°C  Latch-UpCurrent ............oooooiiniiniinn >200 mA
Ambient Temperature with Operating Range
Power Applied ..........ccoiiiiiiln, - 55°Cto + 125°C Ambient
Supply Voltage to Ground Potential ... ..... - 0.5Vto + 7.0V Range Temperature Vee
DC Voltage Applied to Outputs ial ) ° 5V + 10%
i High Z StAE « o vveveveeeeenaenannenn. —05Vio 470y | Commercia 0°Cto+70°C N
DC Input Voltagel®! .................... -35Vto+70v | Industrial -40°Cto + 85°C 5V £ 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 Vce = Min,, oy = —4.0 mA 24 2.4 2.4 \'%
VoL Output LOW Voltage Vce = Min,, Ig, = 4.0 mA 0.4 0.4 0.4 \'4
Vi Input HIGH Voltage 22 2.2 22 v
Vi Input LOW Voltage 0.8 0.8 0.8 \4
Iix Input Leakage Current GND < V1 < Vce -10 { +10 | =10 | +10 | =10 | +10 | pA
Ioz Output Leakage Current | Output Disabled, GND < Vo <Vcc | =10 | +10 | =10 | +10 | =10 | +10 | uA
Icc Operating Current Vce = Max,, Com’l 260 220 210 | mA
Iour = 0mA, -
Outputs Disabled Mil/Ind 280 250
IsB1 Standby Current CEp and CER > Vin, Com’l 90 75 70 | mA
(Both Ports TTL Levels) | f = fyax/®] Milind 20 75
Ism2 Standby Current CEL and CER > Vin, Com’l 160 140 130 | mA
(One Port TTL Level) f = fyax(®] Milind T80 60
Isp3 Standby Current Both Ports Com’l 15 15 15
(BothPortsCMOSLevels) | CEand CEg > V¢ — 0.2V,
VIN > Ve = 0.2V 3
o Vi < 0.2V, f = 088] Mil/Ind 30 30
IsBa Standby Current One Port Com’l 140 120 110 | mA
(One Port CMOS Level) | CEporCER > Ve — 0.2V,
VIN > Ve = 0.2V or -
Vin < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fyrax(8
Capacitancel
Parameters Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee = 5.0V 15 pF
Notes:

5. Pulse width < 20 ns.

6. Ty is the “instant on” case temperature.

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

8. fmax = l/trc = 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 Isgs.

Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms o
Rl =893 o = 2500 R1 =830
OUTPUT ouTPUT OuTPUT
C=30pF I R2 = 34700 c=309FI C=5pF I A2 = 34700
— - - V= 1.4V -
(a) Normal Load (Load 1) ®) Thevenin Equivalent (Load 1) (c) Three-State Delay (Load 3)
B138-4 B138-5 B138-6
ALL INPUT PULSES
ouTPUT aov Y L oo
I CoopF GND 10% 10%
= <3ns <3ns
Load (Load 2) B138-7 B138-8
Switching Characteristics Over the Operating Rangel10:11]
7B138-15 7B138-25 7B138-35
7B139-15 7B139-25 7B139-35
Parameters Description Min. | Max. [ Min. | Max. | Min. | Max. Units
READ CYCLE
tre Read Cycle Time 15 25 35 ns
tAA Address to Data Valid[12] 15 25 35 ns
toHA Output Hold From Address Change 3 3 3 ns
tACE CE LOW to Data Valid(12] 15 25 35 ns
tpoOE OE LOW to Data Valid(12] 10 15 20 ns
trzog?) OE Low to Low Z 3 3 3 ns
tuzogs! OE HIGH to High Z 10 15 20 ns
trzcgl?) CELOW to Low Z 3 3 3 ns
tuzog3 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
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
tHD Data Hold From Write End 0 0 0 ns
tyzwe2! R/W LOW to High Z 10 15 20 ns
trzwel] R/W HIGH to Low Z 3 3 3 ns
twpplt4 Write Pulse to Data Delay 30 50 60 ns
tpppl 1 Write Data Valid to Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Rangel1% 11] (continued)

7B138-15 7B138-25 7B138-35
7B139-15 7B139-25 7B139-35
Parameters Description [ Min. | Max. | Min. | Max. Min. | Max. Units
BUSY TIMING!S!
tBLA BUSY LOW from Address Match 15 20 20 s
tBHA BUSY HIGH from Address Mismatch 15 20 20 ns
taLC 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 S 5 S ns
twh WE LOW after BUSY LOW 0 0 0 ns
twH ‘WE HIGH after BUSY HIGH 13 20 30 ns
tBDD BUSY HIGH to Data Valid 15 25 35 ns
INTERRUPT TIMINGI!S]
tns 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 S ns
tsps SEM Flag Contention Window 5 5 S 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 Io)/Ioy and 30-pF load capacitance. 15. Test conditions used are Load 2.
12. AC test conditions use Voy = 1.6V and Vg, = 1.4V.

2-118



po——
————

= CY7B138
== PRELIMINARY CY7B139

== 5 SEMICONDUCTOR

Switching Waveforms

Read Cycle No. 1(20,21]

Either Port Address Access |
tRe
ADDRESS X
taa
toHa
DATAOUT  PREVIOUS DATA VALID )OO()(XX DATA VALID
B138-11

Read Cycle No, 2(18,19,20] ____.

ead Lycle Mo _\ Either Port CE/OE Access

SEMor CE K Y/
TACE J'- tHzce —
oF ___ﬁb
oo / ﬁ thzoe
I‘—— Y zog —»
tzce
. TAIIIIIY B
DATA OUT AR DATA VALID 75_.
— oy I.— |— tpp
lec
B138-10

Read Timing with Port-to-Port Delay (M/S = L)[16.17]
le

twe
ADDRESSR MATCH X
_ !
PWE
RWR \ v
K /|
‘s kY
——>le—» HD
DATA NR £ VALID *
ADDRESS_ X MATCH
toop
DATAGUTL XVAUD
twop
B138-9
Notes:
16. BUSY = HIGH for the writing port. 20. R/W is HIGH for read cycle.
17. CEL = CER = LOW. 21. Device is continuously selected CE = LOW and OE = LOW. This wa-
18. Address valid prior to or coincident with CE transition LOW.

veform cannot be used for semaphore reads.
19. CEL = L, SEM = H when accessing RAM. CE = H,SEM = L when
accessing semaphores.
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Switching Waveforms (continued)
Write Cycle No. 1: OE Three-States Data I/Os (Either Port)[22,23,24]

[

twe !
ADDRESS £ %

tsce
SEM OR TF NNNNNK AL
taw tHA
tpwe
RW p 4
K J
tsa 1sp tHD
7
DATAIN 8 DATA VALID
|
o 77778 N\
tHzoe tizoE —
DATA OUT WL HIGH IMPEDANCE HTT777777
LLLL L S TIANNANNN
B138-12
Write Cycle No. 2: R/W Three-States Data I/Os (Either Port)[(22, 24 25]
je twe >
ADDRESS % ;(
tsce ta —>
SEMORCF. NANNONANON, 20007
. taw .
SA
RW \ PWE /
K& 7
.:—- tsp =& tp
DATA IN —‘F DATA VALID e
f— tuzwg —} I‘— Lzwe —>
DATAOUT S SSS NSNS SO U I HIGH IMPEDANCE . T II
L L L L L0 Ll L L LH SANNNNG
B138-13
Notes:
22. The internal write time of the memory is defined bg the overlap of CE drivers to turn off and data to be placed on the bus for the required
or SEM LOW and R/W LOW. Both signals must be LOW to initiate tsp- If OF is HIGH during a R/W controlled write cycle (as in this ex-
a write, and either signal can terminate a write by going HIGH. The ample), this requirement does not apply and the write pulse can be as
data input set-up and hold timing should be referenced to the rising short as the specified tpwg.
edge of the signal that terminates the write. 24, R/W must be HIGH during all address transitions.
23. If OF is LOW during a R/W controlled write cycle, the write pulse 25, Data I/O pins enter high impedance when OE is held LOW during

width must be the larger of tpwg or (tgyzwE + tsp) to allow the /O write.
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Sidel2%]

| |-—— tAn —-I toHa —]
Ao—Az m vaup ApRess YK X XX XXX VALID ADRESS Z
w iy ! tacE
SEM 4
’ N we 77778 |/
tsp
Qo DATA;, VALID \| DATAgy VALID Y—
tsa tpwe ——rtﬁ l
AW oo
N +
N— tswrp tpoe
/S S /
e WRITECYCLE — »la— READ CYCLE —»f

B138-15
Timing Diagram of Semaphore Contention[25 27, 28]
Aozt MATCH X
RW,
SEM,
tsps —
Aor—A2r MATCH X
R/Wg 7 4
SEMR V. l
B138-14
Notes:
26. I/OgRr = I/Ogr, = LOW (request semaphore); CEg = CE;, = HIGH  29. CE = HIGH for the duration of the above timing (both write and read
27. Semaphores are reset (available to both ports) at cycle start. cycle).

28. If tgps is violated, the semaphore will definitely be obtained by one
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)[17]

le-

twe
ADDRESSR )I—( MATCH )(

RWg trwe

/
/]
1SD ———pla—» tHD
DATAINg % VALID X

) tps
ADDRESS_ MATCH

DATAQUTL X VALID

twop

B138~16

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

BUSY tws twH

B138-17
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Switching Waveforms (continued)
Busy Timing Diagram No. 1 (CE Arbitration)[30]
CEy, Valid First: m
ADDRESS( X ADDRESS MATCH X 2
<
CEL %
tps -
CEr
taic l‘— tBHC
BUSYg
B138-18
CEg Valid First:
ADDRESS_ g X ADDRESS MATCH X
CEr
tps ~»|
CEL
taLe |-— taHC
BUSY,
B138-21
Busy Timing Diagram No. 2 (Address Arbitration)[30]
Left Address Valid First:
thc Or twe
ADDRESS_ ADDRESS MATCH ADDRESS MISMATCH X
<— tpg
ADDRESSR X
Bl je— 1gHA
BUSYR
B138-19
Right Address Valid First:
trc Of twe
ADDRESSg ADDRESS MATCH ADDRESS MISMATCH X
tps
ADDRESS_ ><
teLA ba—— tpa \
BUSY,
B138-20
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.
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Switching Waveforms (¢ontitued)

Interrupt Timing Diagrams

Left Side Sets INTg:

twe -
ADDRESS, % WRITE FFF O(X X

[31]
TR —— ‘“"'(
N\

RW,
R A
NTx

NA

tnsl32 N
B138-22
Right Side Clears INTR:

tRc
ADDRESSR READ FFF

TEp =\ Vs

RWa /ffle
AN, /T

NTs 4

B138-23
Right Side Sets INTy:
le

twe
ADDRESSR j( WRITE FFE ><XX X

thald]
CEp ——\.\ /

tingl32!

N\

R/WR
5\ 4
TNTL

tinslo2] N\
— B138-24
Left Side Clears INTL,

tac
ADDRESSR READ FFE

CEL
RW_ /:iﬁi/

INT._ 7/

B138-25

Notes:
31. tya depends on which enable pin (CEL, or R/WL) is deasserted first.

32. tyNs or tiNg depends on which enable pin (CEf, or R/Wp) is asserted
last.
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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, %’E, 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 pin is provided on each
port. Two interrupt (INT) pins can be utilized for port-to-portcom-
munication. Two semaphore (SEM) control pins are used for allo-
cating shared resources. With the M/S pin, the CY7B138/9 can
function asa master (BUSY pins are outputs) or as a slave (BUSY
pins are inputs). The CY7B138/9 has an automatic power-down
feature controlledby 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 can be written
to the device tyz o 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. Data will be val-
id 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 tocg 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 FFF, the right port’s in-
terrupt flag (INTR) is set. This flag is cleared when the right port
reads that same location. Setting the left port’s interrupt flag (INTy ) is
accomplished when the right port writes to location FFE. This flag
is cleared when the left port reads location FFE. The message at
FFF or FFEisuser-defined. See Table 2 for input requirements for
INT.INTR and INTy are push-pull outputs and do not require pull-
up resistors to operate. BUSY(, 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 or 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 tg ¢ 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 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 as 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 CY7B138/9 provides eight semaphore latches, which aresepa-
rate from the dual-port memory locations.Semaphores are used to
reserve resources 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 alatch 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, SEMor 8_E 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—7 represents the semaphore
address. OF 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 zero is writ-
ten 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 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 [RW | OE |[SEM | 10p—7 Operation
H | X X H |HighZ Power-Down
H H L L |DataOut Read Data in
Semaphore
X | X | H X |HighZ 1/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
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Table 2. Interrupt Operation Example (assumes BUSY,=BUSYr=HIGH)
Left Port Right Port
Function RW | CE | OE [Ao_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
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
15 CY7B138-15GC G68 Commercial 15 CY7B139-15GC G68 Commercial
CY7B138-15JC J81 CY7B139-15JC J81
CY7B138-15LC L81 CY7B139-15LC 181
25 CY7B138-25GC G68 Commercial 25 CY7B139-25GC G68 Commercial
CY7B138-25]C J81 CY7B139-25]C J81
CY7B138-25LC L81 CY7B139-25LC L81
CY7B138-25J1 J81 Industrial CY7B139-25]1 J81 Industrial
CY7B138-25GMB G68 Military CY7B139-25GMB G68 Military
CY7B138-25LMB L81 CY7B139-25LMB L81
35 CY7B138-35GC G68 Commercial 35 CY7B139-35GC G68 Commercial
CY7B138-35JC J81 CY7B139-35]JC J81
CY7B138-35LC 181 CY7B139-35LC 181
CY7B138-35J1 J81 Industrial CY7B139-35]1 J81 Industrial
CY7B138—-35GMB G68 Military CY7B139-35GMB G68 Military
CY7B138-35LMB L81 CY7B139-35LMB 181
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,23
VoL 1,23
Viu 1,23
Vi1, Max. 1,2,3
Iix 1,23
Ioz 1,23
Ios 1,23
Icc 1,2,3
IsB1 1,23
Isp2 1,23
Ise3 1,23
Isps 1,23

Switching Characteristics

Parameters I 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
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
tpPWE 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
tpLC 7,8,9,10,11
tsHC 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
tw 7,8,9,10,11
twH 7,8,9,10,11
tBDD 7,8,9,10, 11
tppp 7,8,9,10,11
twDD 7,8,9,10,11

Document #: 38—00162—B
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— 4 SE ICONDUCTCR 8K x 8/9 Dual-Port Static RAM

Features

o 0.8-micron BiCMOS for high per-
formance

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

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

® Busy arbitration scheme provided

e Semaphores included to permit soft-
ware handshaking between ports

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

o Available in 68-pin LCC/PLCC/PGA

e TTL compatible

Functional Description

The CY7B144 and CY7B145 are high-
speed BICMOS 8K x8 and 8K x9 dual-port
static RAMS. Various arbitration schemes
are included on the CY7B144/5 to handle
situations when multiple processors access
the same piece of data. Two ports are pro-
vided permitting independent, asynchro-
nous access for reads and writes to any lo-
cation in memory. The CY7B144/5 can be
utilized as a standalone 64-Kbit dual-port
static RAM or multiple devicescanbe com-
bined in order 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/
multiprocessor designs, communications
status buffering, and dual-port video/
graphics memory.

with Sem, Int, Busy

Each port has independent control pins:
chip enable (CE), read or write enable
@&_ and output enable (OE). Two flags,
BUSY and INT, are providedon each port.
BUSY signals that the port is 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 mail box or
message center. The semaphores are used
to pass a flag, or token, from one port to
the other toindicate thata shared resource
isinuse. The semaphore logicis comprised
of eight shared latches. Only one side can
control the latch (semaphore) at any time.
Control of a semaphore indicates that a
shared resource is in use. An automatic
power-down featureiscontrolledindepen-
dcntly on each port by a chip enable (%E)
pin or SEM pin.

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

Logic Block Diagram
RV, AWR
TE, TE
OF, OFg
A2t An
AtoL O ° Aton
(7B145) YOg,. V/Oga (7B145)
1
on coL COLUMN COLUMN coL s lom
H SEL Vo ) SEL H
0o 1/00r
BUSY, 1121 | I BUSVAI12
Rl ROW MEMORY ROW .
H SELECT ARRAY SELECT H
Ao Aor
A —5— q—.A‘m
L] [ ]
Ld L
AgL ——n j&——— AoR
INTERRUPT
SEMAPHORE
TEL ——» ARBITRATION le——— T
OE| e [¢&—— OEg
AW, ——— l¢—— AWy
] l I [
SEM, SEMg
INT 2} TNTRi2 Blaa—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.
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Pin Configurations
68-Pin !’GA 68-Pin LCC/PLCC
Top View Top View
19| 118] 116] 114| 112] 110 108] 108 104
Ast | AsL | Aot | Ao |BUSY] M/S | INTR | A | Asm
121| 120 117| 115] 193] 111| 109| 107]| 10s]| 103] 102
A7l | AsL | AsL | AL | INTL | GND |BUSYH Aor | Azr | A4 | Asm
123| 122 100| 101
AL | AsL AR | Aer
125| 124 9| o9
AL | AvoL Agn | Aer
127| 126 96| o7
Voo | AtaL AtiR | Aor 7B144/5
129| 128 94| o5
NC | NC 7B144/5 GND | Aszr
131] 130 92| o3
SEM_| CE_ NC | NC
133| 132 | o
OE_ | RWL SEMn | CEgr
135| 134 88| 89 6
1/0gL. | NCI41 OEgp | RWg 2728 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
136 69 71 73 75 77 79 81 83 86 87 = SFLQogre oo
1011 | oL | voa | aND | 07 | GND | vo1r | Voo | 10sr | vo7R | NCER § cz> IEIEﬁ 2zzrredeLsLe
70| 72| 74| 76| 78] o] 82| 84| es Notes: B144-3
10t | Ost | /06t | Voc | /Oor | /O2r | 103r | VOsk | 106r |  B144—2 3. 1/Ogg on the CY7B145

4. 1/Ogp on the CY7B145.

Pin Definitions

Left Port Right Port Description
1/OgL-718L) I/Opr-7R(8R) Data bus Input/Output
AgL-12L Agr-12R AddressLines
CEL CEgr Chip Enable
OEL OER Output Enable
RWL R/Wg Read/Write Enable
SEM. SEMgr SemaphoreEnable. When asserted LOW, allows access to eight semaphores.

Thethree least significant bits of the address lines will determine which sema-
phore to write or read. The I/Og pin is used when writing to a semaphore.
Semaphoresare requested by writing a 0 into the respective location.

INT, INTR InterruptFlag. INTL issetwhen right portwriteslocation 1IFFE andis cleared
whenleft port reads location 1FFE. INTR, is set when left port writes location
1FFF and is cleared when right port reads location 1FFF.

BUSYL BUSYRr 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
MaximumOperating Commercial 260 220 210
Current (mA) Military 280 250
Maximum Standby Commercial 90 75 70
Current for Isg; (mA) Military 30 75
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, ~ StaticDischarge Voltage ......................... >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°C Latch-UpCurrent ...................oo.... >200 mA
Ambient Temperaturewith :
POWETAPPHEd . e vveeveeereeeeennn, —s5°Cto+1250c  Operating Range :
Supply Voltage to Ground Potential... .. .. ... ~05Vto +7.0V Range ﬁ‘;‘l’:ﬁ‘t‘ﬁm Veo
DC Voltage Applied to Outputs -
inHighZState ........coouveneenean.... —0.5Vio +7.0v | Commercial 0°Cto +70°C 5V +10%
DC Input Voltagels] ..................... —3.5Vto+7.0V | Industrial —40°Cto +85°C 5V +10%
Output Current into Outputs (LOW) ................ 20mA Militaryl®] 55°Cto +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 Ve = Min,, Iop = ~ 40mA 24 2.4 2.4 v
VoL Output LOW Voltage Vce = Min, Igp = 4.0 mA 04 04 0.4 \'%
Viu Input HIGH Voltage 22 22 22 v
ViL Input LOW Voltage 0.8 0.8 0.8 A%
Iix Input Leakage Current GND < Vi < Ve =10 | +10 | =10 | +10 | =10 | +10 | pnA
Ioz Output LeakageCurrent | Outputs Disabled, GND < Vo <Vcc | =10 | +10 | —10 | +10 [ =10 | +10 | pA
Icc OperatingCurrent Vce = Max, Com’l 260 220 210 | mA
IOUT =0mA -
OutputsDisabled Mil/Ind 280 250
Ispi Standby Current CEp and [C]ER > Vi, Com’l 90 75 70 | mA
(Both Ports TTL Levels) | f = fypax[® MilInd ) 75
Isg2 Standby Current CEy or C[E]R >V, Com’l 160 140 130 | mA
(One Port TTL Level) f = fmax(® MilInd 180 160
IsB3 Standby Current Both Ports Com’l 15 15 15 | mA
(BothPorts CMOS Levels) | CEand CER > Vcc 0.2V,
VIN=> Vece —0.2 T
or Vi <02V, f = 0[8] Mil/Ind 30 30
IsB4 Standby Current One Port Com’l 140 120 110 | mA
(One Port CMOS Level) | CELorCER > Vcc—-0.2V,
VN> Vee - 02Vor -
Vin < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fyyax(8]
Capacitancel’]
Parameters Description Test Conditions Max. Unit
Cin InputCapacitance =25°C,f=1MHz, 10 pF
Cout OutputCapacitance Voc =50V 15 pF
Notes:

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

7. Seethe last 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 Isp3.

9. Testedinitially and after any design or process changes that may affect
these parameters.

2-130



CY7B144

Sas T PRELIMINARY CY7B145
== F SEMICONDUCTOR
AC Test Loads and Waveforms
5V 5V
R1 =893Q Ry = 2500 R1=893Q
OUTPUT OUTPUT OUTPUT
G =30pF R2 = 347Q C =30pF C=5pF R2 = 347Q
_—:I: = J:: Viy = 1.4V -;l: =
(a) Normal Load (Load 1) (b) Thévenin Equivalent (Load 1) (c) Three-State Delay (Load 3)
B144-4 B144-5 B144-6
ALL INPUT PULSES
OUTPUT 3.0V T ‘. 90%
I C =30pF GND _al‘m% ‘ %.10%
= <3ns - - <3ns
Load (Load 2) B144-7 B144-8
Switching Characteristics Over the Operating Rangel10:11]
7B144-15 7B144-25 7B144-35
7B145-15 TB145-25 7B145-35
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. Units
READ CYCLE
trc Read Cycle Time 15 25 35 ns
taa Address to Data Validl!2] 15 25 35 ns
tOHA Output Hold From AddressChange 3 3 3 ns
tACE CE LOW to Data Validl12! 15 25 35 ns
tDOE OE LOW to Data Valid!!2] 10 15 20 ns
trzogl!?! OE Low to Low Z 3 3 3 ns
tizop!3] OE HIGH to High Z 10 15 20 ns
trzcgl CE LOW to Low Z 3 3 3 ns
tuzcerl!3] 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
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
tpwWE 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 ] R/W LOW to High Z 10 15 20 ns
trzwel Bl R/WHIGH to Low Z 3 3 3 ns
twDD Write Pulse to Data Delay 30 50 60 ns
tpDD Write Data Valid to Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Rangel1%:11] (continued)
7B144-15 7B144-25 7B144-35
7B145-15 7B145-25 7B145-35
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. Units
BUSYTIMINGI!4]
tBLA BUSY LOW from Address Match 15 20 20 ns
tBHA BUSY HIGH from AddressMismatch 15 20 20 ns
tBLC BUSYLOW 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
twB WE LOW after BUSY LOW 0 0 0 ns
twH WE HIGH after BUSY HIGH 13 20 30 ns
tBDD BUSY HIGH to Data Valid 15 25 35 ns
INTERRUPTTIMING!14]
tiNS INT Set Time 15 25 25 ns
tINR INT Reset Time 15 25 25 ns
SEMAPHORETIMING
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-  12. AC test conditions use Voy = 1.6V and Vo = 1.4V.
formation. 13. Test conditions used are Load 3.

11. Test conditions assume signal transition time of 3ns or less, timingref- 14, Test conditions used are Load 2.
erence levelsof 1.5V, input pulse levels of 0 to 3.0V, and outputloading
of the specified Ioj/Tox and 30 pF load capacitance.
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Switching Waveforms

Read Cycle No. 1[19 20]
Either Port Address Access
|

tae

ADDRESS X
tAA |
toHa
DATA OUT PREVIOUS DATA VALID ><><><X><>< DATA VALID
B144-11
Read Cycle No. 2117 15 1 Either Port CE/OE Access

SEMor CE N\ A
[e tHzcE —

__ t
OF _ﬂﬁ ACE
/ E thzoE

tboe

|-— tizoE —
tzce N
Ll
DATA OUT LK DATA VALID JE__
—{ thy l‘_‘ | €— tpp

lec
1B s i
B144-10

Read Timing with Port-to-Port Delay (M/S = L)[15, 16]
fe twe
ADDRESSR MATCH X
Ty S —— —_—
RWg \ tpwe L
N /
D — sl WD
DATAINR )E VALID }l(
ADDRESS_ X MATCH
topb >
DATAouTL VALID
twobp
‘VI B144-9
Notes: .
19. R/WisHIGH forread cycle. o
20. Device is continuously selected CE = LOW and OE = LOW. This

15. BUSY = HIGH for the writing port.

16. CEL = CER = LOW.

17. Address valid prior to or coincident with CE transition LOW. waveform cannot be used for semaphore reads.
18. CEL = L, SEM = H when accessing RAM. CE = H, SEM = L when

accessingsemaphores.
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Switching Waveforms (continued)

Write Cycle No. 1: OE Three-State Data I/Os (Either Port)[21- 22, 24]
|-

twe

tsce
- N V4
sEM or CEXNNINNNRK Y AN
taw ’ tHA
RAW N e s
K 7
e gy ——————» tsp tHD -
Y
DATAIN o DATA VALID
| : N
OE
L MMM,
tHzoe Y 208 —
DATA OUT TSSO HIGH IMPEDANCE 777777
LLL L L LA IONNNNN
B144-12
Write Cycle No. 2: R/'W Three-State Data I/Os (Either Port)[21, 23, 24]
[ twe |
tsce tHA
SEMOR CE \ \\\ \\ ]‘
o taw :
— PWE
RW < Vg
N 7
tsp ——»re typ
DATA IN DATA VALID -
le— tzwe —> I‘— tzwe —>
DATAOUT SSSSSSSSSSUUSUYN HIGH IMPEDANCE 2777,
L £ L L L L Z AMAANNNN
B144-13
Notes: _
21. 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
or SEM LOW and R/W LOW. Both signals must be LOW to initiate tsp. If OE is HIGH during a R/W controlled write cycle (as in this ex-
a write, and either signal can terminate a write by going HIGH. The ample), this requirement does not apply and the write pulse can be as
data input set-up and hold timing should be referenced to the rising short as the specified tpwEg.
edge of the signal that terminates the write. 23. Data I/O pins enter high impedance when OE is held LOW during
22. If OE is LOW during a R/W controlled write cycle, the write pulse write.

width must be the larger of tpwg or (tazwE + tsp) to allow the /O 24. R/W must be HIGH during all address transitions.
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Side[28]

I‘—- taa —’l | tora
Ag—Ag W VALID ADDRESS XXXXX VALID ADDRESS >W

le—— tawy ——»

‘—b tace

T N +////////'ﬁ =

tsp
/0o DATA-IN VALID \l DATA-OUT VALID )—
<= thp ::|
tsa tpwe —

l

R/W — /
—'_' - "— t t
SWRD DOE
7 >
E 1
LN 4 e 3K
r—— WRITE CYCLE j«————— READCYCLE ———»
B144-15
Semaphore Contention[25: 26, 271
AoL—PaL _ MATCH X
RW_
SEM_
tsps —™
Aor—Aor MATCH )(

R/Wg 7(

SEW 4

SEM

A / B144-14

Notes: _. — =
25. 1/0Ogr = I/OgL = LOW (request semaphore); CEg = CE, = HIGH  28. CE = HIGH for the duration of the above timing (both write and read
26. Semaphores are reset (available to both ports) at cycle start. cycle).

27. If tsps is violated, the semaphore will definitely be obtained by one
side or the other, but there is no guarantee which side will control the
semaphore.
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Switching Waveforms (continued)
Read with BUSY (M/S=HIGH)[16]

je 4
'WC

N
tSD —— tHD
)? VALD )K
MATCH

t
BLA 1 (———> tBHA
7l£ '8pp —

BUSY_ .
topp
X VALID

ADDRESSR

RWR

DATAINg

PS

ADDRESS,

DATAouTL
twpp
B144-16

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

RW

twH

- 1
BUSY w8
B144-17
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Switching Waveforms (continued)

Busy Timing Diagram No. 1 (CE Arbitration)(2%]
CE}, Valid First:

ADDRESS, g >< ADDRESS MATCH X

CEL

tBLc "- tBHC
BUSYR
B144-20

CEg Valid First:

ADDRESS| p )( ADDRESS MATCH X

CEp

- tps ~»
CE,
tBLc

BUSY,

Busy Timing Diagram No. 2 (Address Arbitration)[2%]

B144-21
Left Address Valid First:

trc or twe
ADDRESS, ADDRESS MATCH ADDRESS MISMATCH x

-— tps

ADDRESSR X

taia [— tBHA
BUSYs
B144-18
Right Address Valid First:

trc or twe
ADDRESSR ADDRESS MATCH ADDRESS MISMATCH X

tps

ADDRESS, X

tBLA [¢— tBHA

BUSY,

B144-19

Note:

29. Iftpsisviolated, the busysignal will be asserted on one side orthe oth- ~ 31. tyNs or tNr depends on which enable pin (CEy, or R/Wy) is asserted
er, but there is no guarantee on which side BUSY will be asserted last.

30. tga depends on which enable pin (CEL or R/Wp) is deasserted first.
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Switching Waveforms (continued)

Interrupt Timing Diagrams
Left Side Sets INTg:
twe

ADDRESS, }F( WRITE 1FFF

N

N/

XX X

tyal30]

N

INTR N
fa—— tisBl] I
B144-22

tac
READ 1FFF

o N /

131]

Right Side Clears INTg:

UNR

& \NNN\K /

4
INTR 7/l B144-23
Right Side Sets INTy:
L tWC
ooress, Y g XXX X
NED
CEgR -_\
N
RWg ﬂ
N
INT,
re—— tinsl®!]
- B144-24
Left Side Clears INT}, fho
ADDRESSR READ 1FFE g{
= N
CE & /
tingl3")
./ f f i-/
NN /
NT 4
lNTL 7 B144-25
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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 mdcpcndent 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 can be utilized for port-to-portcom-
munication. Two semaphore (SEM) control pins are used for allo-
cating shared resources. With the M/S pin, the CY7B144/5 can
functionas a Master (BUSY pins are outputs) or as a slave (BUSY
pins are inputs). The CY7B144/5 has an automatic power-down
featurecontrolled by CE. Each port isprovided 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. 2 waveform). Data canbe written
to the device tgzqg 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
mustbe met before the data is read on the output. Data will be val-
id on the port wishing to read the location tppp after the data is
presentedon the other port.

Read Operation

When reading the device, the user must assert both the OE and CE
pins. Data will be available taocg 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.Whenthe left port writes to location 1FFF 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 (INT ) is
accomplishedwhen the right port writes to location 1FFE. This
flagis cleared when the left port reads location 1FFE. Themessage
at 1FFF or 1FFE is user-defined. See Table 2 for input require-
ments for INT, INTR and INTy_ are push-pull outputs and do not
requirepull-up resistors to operate.

Busy

The CY7B144/5 provides on-chip arbitration to alleviate simulta-
neousmemory location access (contention). If both ports’ CEs are
asserted or 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 tpy A after an ad-

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 memory locations.Semaphores are used to
reserveresources that are shared between the two ports.The state
ofthe semaphore indicates that a resource is in use. For example, if
the left port wants to request a givenresource, it sets alatch by writ-
inga 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 + tpog after the rising edge of the semaphore write. If the
left port was successful (reads a 0), it assumes control over the
sharedresource, otherwise (reads a 1) it assumes the right port has
control and continues to poll the semaphore.When the right side
hasrelinquished control of the semaphore (by writing a 1), the left
sidewillsucceed in gaining control of the semaphore. If the left side
no longer requires the semaphore, a 1 is written to cancel its re-
quest.

Semaphores are accessed by asserting SEM LOW. The SEM pin
functionsas 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
addresspins have no effect.

When writing to the semaphore, only I/Og is used. If a 0 is written
tothe left port of an unused semaphore, a 1 will appear at the same
semaphoreaddress on the right port. That semaphore can now only
be modified by the side showing O (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 released it. Table 3showssamplesemaphore
operations.

‘When reading a semaphore, all eight data lines output the sema-
phorevalue. 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
tgpsof each other, the semaphore will definitely be obtained by one
side or the other, but there is no guarantee which side will control
thesemaphore.

Table 1. Non-Contending Read/Write

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
resistorsto operate.

Master/Slave

AnM/S pinis provided in order to expand the word width by confi-
guring the device as either a master or a slave. 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. Witing of slave devices must be delayed until after
the BUSY input has settled. Otherwise, the slave chip may begin a

Inputs Outputs
'CE |[RW ]| OE |SEM | 1/Op— Operation
H X X H |HighZ Power-Down
H|H|L | L |Daaou S“:;ig:gfei“
X X H X |HighZ I/Olines Disabled
H| r|X L |Dataln Write to Semaphore
L H L H |DataOut Read
L L X H |Dataln Write
L X X L Illegal Condition
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Table 2. Interrupt Operation Example (assumes BUSY;, =BUSYg=HIGH)
Left Port Right Port
Function R/W CE OE Ag-12 INT RW CE OE [Ag-12 | INT
Set Left INT X X X X L L L X 1FFE X
Reset Left INT X L L 1FFE | 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
Table 3. Semaphore Operation Example
1/00 [ /OO
Function Left | Right Status
No action 1 1 Semaphorefree
Left port writes 0 1 Left port obtains
semaphore semaphore
Right port writes 0 0 1 Rightside is denied
tosemaphore access
Left port writes 1 to 1 0 Right portis granted
semaphore access tosemaphore
Left port writes 0 to 1 0 No change. Left port
semaphore is denied access
Right port writes 1 0 1 Left port obtains
tosemaphore semaphore
Left port writes 1 to 1 1 No port accessing
semaphore semaphoreaddress
Right port writes 0 1 0 Right port obtains
tosemaphore semaphore
Right port writes 1 1 1 No portaccessing
tosemaphore semaphore
Left port writes 0 to 0 1 Left port obtains
semaphore semaphore
Left port writes 1 to 1 1 No portaccessing
semaphore semaphore
Ordering Information
Speed Package Operating Speed Package Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
15 CY7B144-15GC G68 Commercial 15 CY7B145-15GC G68 Commercial
CY7B144-15JC J81 CY7B145-15JC J81
CY7B144~15LC L81 CY7B145-15LC L81
25 CY7B144—-25GC G68 Commercial 25 CY7B145-25GC G68 Commercial
CY7B144-25]C J81 CY7B145-25]C 181
CY7B144-25LC L81 CY7B145-25LC L81
CY7B144-25]1 J81 Industrial CY7B145-25]1 J81 Industrial
CY7B144-25GMB G68 Military CY7B145—-25GMB G68 Military
CY7B144-25LMB L81 CY7B145-25LMB L81
35 CY7B144-35GC G68 Commercial 35 CY7B145-35GC G68 Commercial
CY7B144-35JC J81 CY7B145-35]C J81
CY7B144-35LC L81 CY7B145-35LC L81
CY7B144-35]1 J81 Industrial CY7B145-35]1 J81 Industrial
CY7B144-35GMB G68 Military CY7B145-35GMB G68 Military
CY7B144—-35LMB 181 CY7B145-35LMB L81
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics m
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 READ CYCLE §
VoL 1,23 trC 7,8,9,10,11 é
Vi 1,2,3 tAA 7,8,9,10,11 7))
Vi Max. 1,2,3 tOHA 7,8,9,10,11
Tix 1,2,3 taCE 7,8,9,10,11
Ioz 1,2,3 tpOE 7,8,9,10,11
Ios 1,2,3 WRITE CYCLE
Icc 1,23 twc 7,8,9,10, 11
Isp1 1,23 tsce 7,8,9,10,11
Ispa 1,23 taw 7,8,9,10,11
Isps 1,23 tHA 7,8,9,10, 11
Isps 1,23 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
twi 7,8,9,10,11
tBDD 7,8,9,10,11
tppp 7,8,9,10,11
twDD 7,8,9,10,11

Document #: 38-00163-B
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e Automatic power-down when dese-
lected

CMOS for optimum speed/power
High speed

—25ns

Low active power

—440 mW (commercial)

— 605 mW (military)

Low standby power

—55mW

TTL-compatible inputs and outputs

Capable of withstanding greater than
2001V electrostatic discharge

CY7C147

Functional Description

The CY7C147 is a high-performance
CMOS static RAMs organized as 4096
words by 1 bit. Easy memory expansion is
provided by an active LOW chip enable
(CE) and three-state drivers. The
CY7C147 has an automatic power-down
feature, reducing the power consumption
by 80% when deselected .

Writingto the device is accomplished when
thechipselect (CE) andwrite enable (WE)
inputs are both LOW. Data on the input
pin (DI) is written into the memory loca-

4096 x 1 Static RAM

tion specified on the address pins (Ag
through Aqj).

Reading the device is accomplished by
taking the chip enable (CE) LOW while
(WE) remains HIGH. Under these con-
dintions, the contents of the locationspeci-
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.

Logic Block Diagram Pin Configurations
DIP
Top View
A [ 18 {1 Vec
A2 17 [ Ae
1 A s 16 [1 A7
DI 2
L N A a4 15 [1 As
INPUT BUFFER A [Os 14 [J Ae
A e 13 |1 Ao
{} bo ], 12 [0 An
Ao . WE (s 1 [ o
Ar a 2 ano [o 10 [0 cE
Az <] 64x 64 z DO
Ag i m— ARRAY > 8 C147-2
As—{ 8 %
Ay =
1t — CE
COLUMN POWER Cg_\_‘ A
DECODER DOWN "—Ct:t-— o f\\:
WE A
R e
A4 As Ag AgA1pAty C147-1 cl473
Selection Guide
7C147-25 7C147-35 7C147—-45
Maximum Access Commercial 25 35 45
Time (ns) Military 35 45
Maximum  Operating Commercial 90 80 80
Current(mA) Military 110 110
Maximum Standby Commercial 15 10 10
Current(mA) Military 10 10
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, —Output Currentinto Outputs (LOW) ............... 20mA
nottested.) Static Discharge VOItage . .. ......oo.eueernen... >2001V
Storage Temperature ................. - 65°Cto +150°c  (per MIL-STD-883, Method 3015)
Ambient Temperaturewith Latch-UpCurrent ..ot >200mA
PowerApplied ................ SEREE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin18toPin9) ........................ -0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ........................ -0.5Vto +7.0V Commercial 0°Cto + 70°C 5V £10%
DClInput Voltage ...................... - 3.0Vto +7.0V Militaryl!] —55°Cto + 125°C 5V + 10%
Electrical Characteristics Over the Operating Rangel?]
7C147-25 7C147-35,45 Units
Parameters Description Test Conditions Min. Max. Min. Max.
Vou Output High Voltage Ve = Min, Iog = —4.0mA 2.4 2.4 v
VoL Output Low Voltage Vce = Min, Ior, = 12.0mA 0.4 0.4 \'
Viu Input High Voltage 2.0 6.0 2.0 6.0 v
ViL Input Low Voltage -3.0 0.8 =30 0.8 v
Iix Input Load Current GND < VI <V¢c -10 +10 -10 +10 nA
Ioz Output Leakage GND < Vp < Ve -50 +50 -50 +50 pA
Current Output Disabled
Ios Output Short Ve = Max., Voyt = GND —-350 =350 | mA
CircuitCurrent[3]
Icc Ve Operating Vce = Max, Com’l 90 80 mA
Supply Current Iour = 0mA Mil 110
Isg Automatic CEl4! Max. Ve, Com’l 15 10 mA
Power-DownCurrent CE> Vi Mil 10
Capacitancel’]
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Ta = 25°C,f= 1 MHz, 8 pF
Cour OutputCapacitance Vee =50V 8 pF
Notes:

1. Tais the ”instant on” case temperature.

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

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

4. A pull-up resistor to Vcc on the CE input is required to keep the de-
vice deselected during VCC power-up, otherwise Is will exceed values
given.

5. Tested initially and after any design or process changes that may af-
fect these parameters.
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CY7C147

AC Test Loads and Waveforms

R1329Q R1320Q
& & ALL INPUT PULSES
OUuTPUT OUTPUT“——T‘ 3.0V — " 90%
30 pF 2?5 5 pF ;gs GND 10% 1%
'"%‘.2‘31’#.31 L*° '“%8‘3‘\'&31 L° <ol | s
SCOPE — = SCOPE — = C1475
(a) (b) C147-4
Equivalent to: THEVENIN EQUIVALENT
ouTPUT o—-—ff/?-—o 1.90v
Switching Characteristics Over the Operating Rangel6]
7C147-25 7C147-35 7C147-45

Parameters Description Min. | Max. Min. Max. Min. Max. Units
READ CYCLE
trc Read Cyc!e Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from AddressChange 3 5 5 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLZCE CELOW to Low ZI"] 5 5 5 ns
tHZCE CE HIGH to H@gh«zl7,81 20 30 30 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 20 20 20 ns
WRITE CYCLE!
twe Write Cycle Time 25 35 45 ns
tSCE CE LOW to Write End 25 35 45 ns
tAw Address Set-Up to Write End 25 35 45 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 20 25 ns
tsp Data Set-Up to Write End 15 20 25 ns
tHD Data Hold from Write End 10 10 ns
tLZWE WE HIGH to Low ZI7] 0 0 ns
tHZWE WE LOW to High Z[78! 15 20 25 ns

Notes:

6. 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 Io1 /Ion and 30-pF load capacitance.

7. At any given temperature and voltage condition, tyz is less than ty z

for all devices.

8. tuzce 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.
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The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signals must be LOW to intiate a write and
either signal can teminate 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[10, 11]

tre
ADDRESS X
taa )
toHa
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C147-6
Read Cycle No. 2[10. 12]
oE tre
) Vi
tace
e
tizce t
Lz [+ thzce HIGH
LIGH IMPEDANCE ~ IMPEDANGE
DATA OUT DATA VALID >
Vee le— tPU tpp
SUPPLY \ IcC
CURRENT 50% 50% s
C147-7

Write Cycle No. 1 (WE Controlled)[°]
| |

twe
ADDRESS %

W

taw tHA
tsa tewe

WE RN )Z

O R — S N

%

CE

4

DATA IN DATA-IN VALID

le— thzwe —-l le— tizwe —"
\!  HiGHImPEDANCE | ————
/s

DATA OUT DATA UNDEFINED \
C1478
Notes: _
10. WE is HIGH for read cycle. 12. Address valid prior to or coincident with CE transition LOW.

11. Device is continuously selected, CE = Vpr..
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Switching Waveforms (continued)

Write Cycle No. 2 (CE Controlled)%: 131

ADDRESS

CE

DATA IN

DATA OUT

Notes:

& twe ;
tsa tsce
Y V4
N /
taw tHA
tpwe
N (/ / //
N V4
e tsp tHD
DATA-IN VALID
thzwe ——-’
\ HIGH IMPEDANCE
DATA UNDEFINED )

13. If CE 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

C1479

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

14 12 \ <120
0 o ! g
o2 | =1 3.9 e Z 100>
810 > 8 AN
a o 08 ~ 3
w ] — w
E 0.8 = Vin = 5.0V g 06 w \ Vee = 5.0V
é 0.6 Ta=25°C ___| g . 8 60 \ Tp = 25°C 1
o X 04 (D) 40 I
S 04 g Voo = 5.0V 3
ViN = 5.0V '5
0.2 02— z 20
s sB 5
0.0 0.0 o 0
40 45 50 55 6.0 —55 25 125 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
14 1.6 Z 160
. 4
3 \ 3 1 E 120 2
B 1.2 B P g 100 /
N \ N 1.2 =)
o J )
Z 11 . g < 80
E Ta=25°C 8 1.0 % 60 Vec=5.0V |
Q10 < 2 Voe = 5.0V 5 / Ta=25°C
\ 0.8 & 40 /
09 3 2
0.8 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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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE (7C148) vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.4 I I
Vo | Vec=5.0V
025 N __ 250 Y g T s
=S Ta=25:C 2 / = Vin =05V
2 20— 1KQGCSPULL-UP — = 200 2 12— IN = 2
& RESISTOR TO Vg < / N
Z 15 < 150 7 I 11
z 1SB o / £
p— e
2 10 — 8 100 /] Voo =45V g 10
0.5 /’ 5.0 . Ta=25°C ] 09
0.0 "] 0.8
00 10 20 30 40 50 00 0 200 400 600 800 1000 0 10 20 30 40 50
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package Operating
(ns) Ordering Code Type Range
25 CY7C147-25PC P3 Commercial
CY7C147-25DC D4
CY7C147-25LC L50
35 CY7C147-35PC P3 Commercial
CY7C147-35DC D4
CY7C147-35LC L50

CY7C147-35DMB D4 Military
CY7C147-35KMB K70
CY7C147-35LMB L50

45 CY7C147-45PC P3 Commercial
CY7C147-45DC D4
CY7C147-45LC L50

CY7C147-45DMB D4 Military
CY7C147—-45KMB K70
CY7C147-45L.MB L50
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
V[L Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,23
Is 1,2,3

Switching Characteristics

Parameters l 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 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tuD 7,8,9,10,11

Document #: 38-00030-B
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Features

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

CMOS for optimum speed/power
25-ns access time

Low active power

— 440 mW (commercial)

CY7C148
CY7C149

Functional Description

The CY7C148 and CY7C149 arehigh-per-
formance CMOS static RAMSs organized
as 1024 by 4 bits. Easy memory expansion
is provided by an active LOW chip select
(CS) input and three-state outputs. The
CY7C148remains in a low-power mode as
long as the device remains unselected; i.e.,

1024 x 4 Static RAM

memorylocations specified on the address
pins (Ag through Ag).

Reading the device is accomplished by
taking chip select (CS) LOW while write
enable (WE) remains HIGH. Under these
conditions, the contents of the location
specified on the address pins will appear
on the four data I/O pins.

— 605 mW (military) (CS) is HIGH, thus reducing thc.average The I/O pins remain in a high-impedance
o Low standby power (7C148) power requirements of the device. The  giate when chip select (CS) is HIGH or
—82.5mW (25-ns version) chip select (CS) of the CY7C149 does not  yrite enable (WE) is LOW.
- W (all oth affect the power dissipation of the device.
— 55 mW (all others) Writingto the device is accomplished when
e S-volt power supply + 10% tolerance, the chip select (CS) and write enable (WE)
both commel:clal f‘“d military inputs are both LOW. Data on the I/O pins
o TTL-compatible inputs and outputs (I/Og through 1/0O3) is written into the
Logic Block Diagram Pin Configurations
DIP
P Top View
]
_.j/‘“‘ As 11 18 [J Veo
N As E 2 17 [J A
i ﬁ_j]__ A s 16 [ As
I 1 Az 4 15 [] Ag
INPUT BUFFER j‘— Ao E s 14 [0 voo
{ L 1 A Os 13 [J Vo4
A2 [ 7 12 g 1102
IS
:z . b /0o cs s 11 [J vos
a ] N~ anp [ o 10 [J WE
A; 8 64 x 64 2 I~ 1/04
A o ARRAY o
6 S z N /05 C1482
Ag [¢] @ E
i >
1105
= e
GEGODER ror as e
1 WE Ato 110
1 T T T Atq 1104
A1z 1/O2
Ag Ay A1 Ap clas-1
C1483
Selection Guide
7C148-25 | 7C148-35 | 7C148-45 | 7C149-25 | 7C149-35 | 7C149-45
Maximum Access Time (ns) 25 35 45 25 35 45
MaximumOperating 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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SEMICONDUCTOR
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, Output Current into Outputs (Low) ................ 20mA
nottested.) Static Discharge VOIage . ....................... >2001V
Storage Temperature ................. —65°Cto +150°C (per MIL-STD-883, Method 3015)
Ambient Temperaturewith Latch-UpCurrent ...........cooviiininnan.. >200mA
PowerApplied ................ SIREEEE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(P 18toPin9) ......covvviiiniiiin... - 0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ........................ - 0.5Vto +7.0V Commercial 0°Cto + 70°C 5V £ 10%
DCInput Voltage ...................... ~3.0Vto + 7.0V Militaryl1] —55°Cto + 125°C 5V + 10%
Electrical Characteristics Overthe Operating Rangel2]
. 7C148/9-25 | 7C148/9-35,45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Ion Output High Current Vee = Min, Iog = —4.0mA 2.4 24 \%
IoL Output Low Current Vce = Min, Igr, =8.0mA 0.4 0.4 v
Vi Input High Voltage ‘ 2.0 6.0 2.0 6.0 \%
Vi Input Low Voltage -3.0 0.8 -3.0 0.8 v
Iix Input Load Current GND < Vi < Vcc -10 10 -10 10 A
Ioz Output LeakageCurrent | GND < Vg < V¢ OutputDisabled =50 50 -50 50 nA
Icc Ve Operating Max. Vg, CS < Vi, Com’l 90 80 mA
Supply Current Output Open Mil 110 )
Isp AutomaticCS Max. Voo, CS> Vi | 7C148 | Com’l 15 10 mA
Power-Down Current . only Mil 10
Iro Peak Power-On Max. Ve, CS > Vig 7C148 | Com’l 15 10 mA
Current’3] — only Vil : 10
Ios Output Short GND < Vg < Vcc Com’l *275 *275 | mA
CircuitCurrent“] il %350
Capacitancel’] ;
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Ta =25°C,f=1MHz, 8 pF
Cout OutputCapacitance Vee =50V 8 pF
Notes: )
1. Tais the “instant on” case temperature. 4. For test purposes, not more than 1 output should be shorted at one

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

3. A pull-up resistor to Vcc on the CS input is required to keep the
device deselected during Vcc power-up. Otherwise current will ex-
ceed values given (CY7C148 only).

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

5. Tested initially and after any design or process ch:
fect these parameters.

2-150
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AC Test Loads and Waveforms

R1 4810 R1 4810,
e w B O ALL INPUT PULSES
ouTPUT ) OuTPUT 3.0V " 90%
90%
10%
30 pF gﬁs a 5pF 2R§5n GND 10%
INCLUDING L INCLUDING 1L <10ns == |- - <10ns
JGAND = = JIG AND = =
SCOPE SCOPE Clana c1485
(a) (b)
Equivalent to: THEVENIN EQUIVALENT
16781
OUTPUT O AMA————0 1.73V
Switching Characteristics Over the Operating Rangel?]
7C148-25 7C148-35 7C148-45
7C149-25 7C149-35 7C149-45
Parameters Description Min. | Max. | Min. rMax. Min. | Max. | Units
READ CYCLE
trC Address Valid to Address Do Not Care Time 25 35 45 ns
(Read Cycle Time)
tAA Address Valid to Data Out Valid Delay 25 35 45 ns
(Address Access Time)
tacst Chip Select LOW to Data Out Valid (7C148only) 25(6] 35 45 ns
tacs2 3001 3 5 | s
tacs Chip Select LOW to Data Out Valid (7C149 only) 15 15 20 ns
ty 7181 Chip Select LOW to Data Out On 7C148 8 10 10 ns
7C149 5 5
tygz18) Chip Select HIGH to Data Out Off 0 15 0 20 0 20 ns
tog Address Unknown to Data Out Unknown Time 0 5 ns
tpD Chip Select HIGH to Power-DownDelay | 7C148 20 30 30 ns
tpy 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)
typl] Write Enable LOW to Write Enable HIGH 20 30 35 ns
twR Address Hold from Write End ns
tyzI8! Write Enable to Output in High Z 8 8 8 ns
tpw Data in Valid to Write Enable HIGH 12 20 20 ns
tpH Data Hold Time ns
tas Address Valid to Write Enable LOW 0 ns
tewl®! Chip Select LOW to Write Enable HIGH 20 30 40 ns
towldl Write Enable HIGH to Output in Low Z 0 0 0 ns
tAW Address Valid to End of Write 20 30 35
Notes: _
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.

8. At any given temperature and voltage condition, tyz is less than ty z
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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LOW and WE LOW. Bothsignals mustbe LOW tointiate awrite 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. 1110 11]

tre |
ADDRESS X
tan |
[fe— ton ———»|
DATA OUT PREVIOUS DATA VALID > ><>< OATAVALID
C148-6

Read Cycle No. 2[10, 12]

tre

G

tacs

——————— 17 t
l Hz | HIGH
HIGH IMPEDANCE | > IMPEDANCE

DATA OUT - DATA VALID )-———
'PU . fet——— tpD
Veg - IcC
SUPPLY 50% 50%
CURRENT 1SB
C148-7
Write Cycle No. 1 (WE Controlled)
twe —
aopREss XK ;(
‘ tew -
- <\ / %
NN Y A
taw - twa
tas twp
WE RN .
tow ton
DATA IN DATAIN VALID
e— twz —-l — tow_—"
~\]  HIGHIMPEDANCE | e
DATA OUT DATA UNDEFINED ), <
C148-8
Notes:

10. WE is HIGH for read cycle.

12. Address valid prior to or coincident with CS transition LOW.
11. Device is continuously selected, CS = Vyy.. ‘
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled)[!3!
twe
ADDRESS g(
tew
cs R Vil
taw twr
twe
. \L V$
LA RS Jzizzznz
tbw e tpH
DATA IN DATA-IN VALID
le— twz —b‘
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED >
C148-9
Notes: o
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 OUTPUT SOURCE CURRENT

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE
4

812 ,/
“ I
810 oC
B L
§ 08 — Vi = 5.0V
2 45 Ta = 25°C
2o
@
2 04
0.2
Isg
0.0
40 45 50 55 60
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
1.3
2 N
g 12 \
N
-
< 11 \S
% \ Ta=25°C
S 10
~~——
09
8
40 45 50 55 60
SUPPLY VOLTAGE (V)

NORMALIZED I | sg

NORMALIZED tas

vs. AMBIENT TEMPERATURE

vs. OUTPUT VOLTAGE

<
12 g0
I
10 o E 100N
w
0.8 e ) 80 N
> \ Voo = 5.0V
w CC = 9
06 Q 60 \\TA =25°C
2
04 VCC = 5.0V 8 40 \
Vin = 5.0V 5 L
02— g 2 \
2
0.0 o 0
~55 25 125 00 10 20 30 40
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
16 z 140
y E 120
14
/ & 100 el
o L~
1.2 IID: 80 /
. 3 /
X
1.0 % 60 // Vee = 5.0V
- Ta=25°C
Vee = 5.0V lns. 40 / A
08 5 20
5V
06 0
55 25 125 00 10 20 30 40
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE (7C148)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

NORMALIZED Icc vs. ACCESS TIME

3.0 30.0 1.4
_—
2 25 T =250 - 2590 // B 13
2 20 1KQCSPULLUP - € 54 L a 12—N
N RESISTOR TO Vg 3 / I
- - e
g 1.5 :n_’. 15.0 v <§( 1.1
p}
E ISB o / 1 & — |
z 10 10.0 / Voo = 4.5V z =
05 5.0—A Ta=25C | 0.9
0.0 0.0 / I 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 Speed Package Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C148-25PC P3 Commercial 25 CY7C149-25PC P3 Commercial
CY7C148-25DC D4 CY7C149-25DC D4
CY7C148—-25LC L50 CY7C149-251LC L50
35 CY7C148-35PC P3 Commercial 35 CY7C149-35PC P3 Commercial
CY7C148-35DC D4 CY7C149-35DC D4
CY7C148-35LC L50 CY7C149~35LC L50
CY7C148—-35DMB D4 Military CY7C149-35DMB D4 Military
CY7C148-35KMB K70 CY7C149~35KMB K70
CY7C148~-35LMB L50 CY7C149-35LMB L50
45 CY7C148—-45PC P3 Commercial 45 CY7C149-45PC P3 Commercial
CY7C148—-45DC D4 CY7C149-45DC D4
CY7C148—-45LC L50 CY7C149—45LC L50
CY7C148—-45DMB D4 Military CY7C149-45DMB D4 Military
CY7C148~45KMB K70 CY7C149—-45KMB K70
CY7C148—-45L.MB L50 CY7C149—-45L.MB L50
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameters Subgroups Parameters Subgroups
Ion 1,2,3 READ CYCLE
IoL 1,2,3 tRC 7,8,9,10,11
Vi 1,2,3 taa 7,8,9,10, 11
Vi Max. 1,2,3 tACSI[M] 7,8,9,10, 11
Ix 1,2,3 tacsal! 7,8,9,10,11
oz 1,23 tacst™] 7,8,9,10,11
Icc 1,2,3 toH 7,8,9,10, 11
Isp!14l 1,23 WRITE CYCLE
Document #: 38—00031-B twc 7,8,9,10,11
twp 7,8,9,10,11
twr 7,8,9,10, 11
tow 7,8,9,10, 11
tpy 7,8,9,10, 11
tas 7,8,9,10,11
tAW 7,8,9,10,11

Notes:
14. 7C148 only.
15. 7C149 only.
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Features

® Memory reset function

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

CMOS for optimum speed/power
High speed

— 10 ns (commercial)

—12 ns (military)

Low power

—495 mW (commercial)

— 550 mW (military)

Separate inputs and outputs

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

Capable of withstanding greater than
2001V static discharge

TTL-compatible inputs and outputs

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
CY7C150 has a memory reset feature that
allowsthe entire memory to be reset in two
memorycycles.

Separate I/O paths eliminates the need to
multiplex data in and data out, providing
for simpler board layout and faster system
performance.Outputsare tri-stated during
write, reset, deselect, or when output en-
able (OE) is held HIGH, allowing for easy
memoryexpansion.

Reset is initiated by selecting the device
(CS = LOW) and taking the reset (RS) in-
put LOW. Within two memory cycles all
bits are internally cleared to zero. Since
chip select must be LOW for the device to
be reset, a global reset signal can be em-

1024 x 4 Static R/W RAM

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

Writing tothe deviceis accomphshedwhen
thechipselect (CS) and write enable (WE)
inputs are both LOW. Data on the four
data inputs (Dg—D3) is written into the
memory location specified on the address
pins (A through Ag).

Readingthe device is accomplished by tak-
ing chip select (CS) and output enable
(OE) LOW while write enable (WE) re-
mainsHIGH. Under these conditions, the
contents of the memory location specified
on the address pins will appear on the four
output pins (Op through O3).
Theoutput pinsremain in high-impedance
state when chip enable (CE) or output en-
able (OE) is HIGH, or write enable (WE)
orreset (RS) is LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
DoDiDzD3 | RS
—
IRRR ———— 5
DATA INPUT
CONTROL WE
< :
6
ro—>| P 0o 7
Aq fa} s
Ar § 64 x 64 > 04 0
ARRAY
A3 a 12
O
~E > e
As—»{ T > 0s
i C150-2
COLUMN
DECODER G150
As A7 Ag Ag
Selection Guide
7C150-10 | 7C150-12 | 7C150-15 | 7C150—-25 | 7C150-35
i 1 1 25 35
Maximum Access Time (ns) C(?IT]mCI’Clal 10 2 >
Military 12 15 25 35
i 90 90 90 0
Maximum Operating Current (mA) Commercial 2 il
Military 100 100 100 100
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°C Latch-UpCurrent ..o, >200 mA
Ambient Temperaturewith .
POWer Applied .. .....vvereeeeenn... _55°Co +125°c  Operating Range
Supply Voltage to Ground Potential Ambient
(Pin24toPin12) .....oovvveninnnnn.. - 0.5Vto +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto + 70°C 5V +10%
inHighZState ........................ - 0.5Vto +7.0V Militaryll —55°Cto + 125°C 5V = 10%
DCInputVoltage ...................... = 3.0Vto +7.0V
Output Current into Outputs (Low) ................ 20mA
Electrical Characteristics Overthe Operating Rangel2]
7C150
Parameters Description Test Conditions Min. Max. Units
Von Output HIGH Voltage Vce =Min, Iog = — 04 mA 2.4 A\
VoL Output LOW Current Vce =Min, Igp, = 12mA 04 A%
Vin Input HIGH Level 2.0 Vce A%
Vi Input LOW Level -3.0 0.8 \
Iix Input Load Current GND < Vi < V¢e -10 +10 nA
loz Output Current (High Z) VoL < Vourt < Vou, _
OutputDisabled 50 +30 uA
Ios Output Short Circuit Current®! | Ve = Max., Voyt = GND -300 mA
Icc Ve Operating Supply Current | Ve = Max,, Commercial 90 mA
lour = 0mA Military 100 mA
Capacitance[*]
Parameters Description Test Conditions Max Units
Civ InputCapacitance Ta =25°C,f=1MHz, 10 pF
Cout OutputCapacitance Vee=5.0V 10 pF
AC Test Loads and Waveforms
R1 320Q R1 3290
5V O A 5V O AAMA—
ouTPUT | ouTPUT | ALL INPUT PULSES
R2 R2 90%
30 pF 2020 5pF 2020 10% 10%
INCLUDING INCLUDING GND
‘ot = - Soore = = <ans Ly DR
@ ® c1s04 c1e0s
Equivalent to: THEVENIN EQUIVALENT
125Q

OUTPUT O——— "m0 1.9V

Notes:
1. Tais the “instant on” case temperature. 4. Tested initially and after any design or process changes that may affect
2. Seethelast page of this specification for Group A subgroup testing in- these parameters.

formation. Test conditions assume signal transition times of 5 ns or less, timing re-
3. Not more than 1 output should be shorted at a time. Duration of the ferenecelevelsof 1.5V, input pulse levels of 0 to 3.0V, and outputload-

short circuit should not exceed 30 seconds.

ing of the specified Ior/Ion and 30-pF load capacitance.
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Switching Characteristics Overthe Operating Rangel2 5]

7C150-10 | 7C150-12 | 7C150-15 | 7C150-25 | 7C150-35
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
trC Read Cycle Time 10 12 15 25 35 ns
taA Address to Data Valid 10 12 15 25 35 ns
toHA OutputHold from AddressChange | 2 2 2 2 2 ns
tacs CSLOW to Data Valid : 8 10 12 15 20 ns
tLzcs CS LOW to Low Z[®] 0 0 0 0 0 ns
tHZCS CSHIGH to High ZI6 71 6 8 11 20 25 ns
tDOE OE LOW to Data Valid 6 8 10 15 20 ns
tLZ0E OE LOW to Low ZI[0] 0 0 0 0 0 ns
tHZOE OE HIGH to High ZI% 7] 6 8 9 20 25 ns
WRITE CYCLES]
twe Write Cycle Time 10 12 15 25 35 ns
tscs CSLOW to Write End 6 8 11 15 20 ns
tAw 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 5 ns
tPWE WE Pulse Width 6 8 11 15 20 ns
tsp Data Set-Up to Write End 6 8 1 15 20 ns
typ Data Hold from Write End 2 2 5 5 ns
tLzZwWE WE HIGH to Low ZJ0] 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;l;fss Valid to Beginning of 0 0 0 0 0 s
tSWER X\f/rli{tgslei?able HIGH to Beginning 0 0 0 0 0 s
tSCSR gleligtSelect LOW to Beginning of 0 0 0 0 0 s
tpRS Reset Pulse Width 10 12 15 20 30 ns
tHCSR l(ilelégtSelect Hold After End of 0 0 0 0 0 s
LHWER %&gﬁ; Enable Hold After End of 3 12 15 30 40 s
tHAR Address Hold After End of Reset 10 12 15 30 40 ns
tLZRS Reset HIGH toOutputin Low ZIoI [ 0 0 0 0 0 ns
tHZRS Eh'?gsﬁtzljfs?%’“’ Outputin 6 8 | | 12 20 25 | ns
Notes: .
6. Atanygiventemperature andvoltage condition, tyyzislessthantyzfor 8. The internal write time of the memory is defined by the overlap of CS
any given device. LOW and WE LOW. Both signals must be LOW to initiate a write and

7. tHzCS, tHZOE, tHZR, and tyzweE are tested with Cp, = 5 pF as in part
(b) of AC Test Loads. Transition is measured +500 mV from steady
state voltage.
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cither 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.
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Switching Waveforms

Read Cycle No. 1% 10]

tre

ADDRESS X

taa |
tora
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C150-6
Read Cycle No. 2[10: 11]
_ tac
CE TN Y/
N\ /
tacs
OE ——*
tooe — tHzoE
I-— tizoE thzes HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID )———
tizcs |
C150-7
Write Cycle No. 1 (WE Controlled)[8
twe
aooress X
tscs
_ N Y /
NN Y
taw tHa
: tsa : le————— towe
WE N L 4
WE E\\\\ /|
tsp tHp
DATA IN DATA-IN VALID
[ tHzwe —-I [ tizwe —-I
- \|  HIGHIMPEDANCE | jme—me
DATA I/O DATA UNDEFINED P \
C150-8
Notes:
9. WE is HIGH for read cycle. 11. Address prior to or coincident with CS transition LOW.

10. Device is continuously selected, CS and OE = V.
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled)[ 12]
twe
ADDRESS 9% ;{
tsa tscs
cE N 7
taw tHA
tewe
WE 3\ 7
tgp —— >
DATA IN DATA-IN VALID
le—— thzwe 4>‘
HIGH IMPEDANCE
DATA /O DATA UNDEFINED \,
C150-9
Reset Cyclel13]
tRRC
ADDRESS b4 g(
tsar tHAR

WE // /L" tswer tHWER N\

— /

cs \\\ tscsr tHesR )

ters
AN
RESET NN /V
tHzRs tizrs
DATA I/O N
XXX XK KKK XA
IMPEDANCE OUTPUT VALID ZERO
C150—-10

Notes:

12. If CS goes HIGH with WE HIGH, the output remains in a high-

impedance state.

set pulse width.
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13. Resetcycleis defined by the overlap of RS and CS for the minimum re-
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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
4 1.2 T 60
812 %10 = o\
810 leg 8 | &
o1 S I
a / 3 08 T 40
& o8 & - Vee = 5.0V
N N w =5,
‘_E" 0.6 / é 06 &) 30 ‘\TA = 25°C
S % 04 3 20
> 04 z Vee = 5.0V 7] \
Vin = 5.0V '5 N
0.2 ! 0.2 o 10
SB Isg [=
0.0 0.0 3 o
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)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 z 150
E
= 125
s 1.3 3 1.4 E
a1, 3 Z 100 Vec=5.0V ]
& N 12 e / 18 a0
2 11 E / M
g Sy Ta=25°C 2 10 % /
g 10 ~] o Vog = 5.0V 5 50
~—~— 0.8 &
0.9 : 5 25
o
.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
3.0 30 1.1 v T
cc = 5.0V
25 ] Ta=25°C
_g — / _8 Ve = 0.5V
2 20 g 2 a 1o
3 Ed N /
5 g / g
> 1.0 / a 10 / Ve = 4.5V -1 = 0.9
05 / Tp=25°C
0.0 — 0 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)

SRAMs H
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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 | 0p—03 Read
L X | H | H | HighZ Output Disable
Ordering Information
Speed Package Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
10 CY7C150—10PC P13A | Commercial 25 CY7C150-25PC P13A | Commercial
CY7C150-10DC D14 CY7C150-25DC D14
CY7C150—-10LC L54 CY7C150-25LC L54
CY7C150-10SC S13 CY7C150-25SC S13
12 CY7C150-12PC P13A | Commercial CY7C150—-25DMB D14 Military
CY7C150-12DC D14 CY7C150—-25LMB L54
CY7C150—-12LC Ls54 35 CY7C150-35PC P13A | Commercial
CY7C150—-12SC S13 CY7C150-35DC D14
CY7C150-12DMB D14 Military CY7C150-35LC L54
CY7C150—-12LMB L54 CY7C150-35SC S13
15 CY7C150—-15PC P13A | Commercial CY7C150-35DMB D14 Military
CY7C150-15DC D14 CY7C150—-35LMB L54
CY7C150-15LC L54
CY7C150-15SC S13
CY7C150-15DMB D14 Military
CY7C150-15LMB L54
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters 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
Icc 1,2,3

Switching Characteristics

Parameters 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
tRRC 7,8,9,10,11
tSAR 7,8,9,10,11
tSWER 7,8,9,10,11
tscsr 7,8,9,10,11
tprRS 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—B
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Features
o High speed
— 12 nstpp

o Easy memory expansion with: CE;,
CEy, CE; (7B154 only), CEq, CEs
(7B153 only), and OE

o BiCMOS for optimum speed/power
o Low active power

— 743 mW
o Low standby power

— 275mW

e Automatic power-down when
deselected

o TTL-compatible inputs and outputs

ADVANCED INFORMATION

CY7B153
CY7B154

Functional Description

The CY7B153 and CY7B154 arehigh-per-
formance BICMOS static RAMsorganized
as 65,536 words by 4 bits. Easy memory ex-
pansion is provided by an active LOW out-
put enable (OE) and four chip enables for
eachpart: CE;, CE,, CE3 (CY7B154 only),
CEjy, and CEs5 (CY7B153 only). The active
HIGH and active LOW chip enables pro-
vide on-chip address decoding, eliminating
the need for external decoder logic. Both
deviceshave an automatic power-down fea-
ture, reducing the power consumption by
more than 70% when deselected.

An active LOW write enable signal (WE)
controls the writing/reading operation of
the memory. When CEj 5 3 and WE inputs
are both LOW and CE4 5 are HIGH, data
on the four data input/output pins (I/Og

Expandable 65,536 x 4
Static R/'W RAM

through I/O3) is written into the memory lo-
cation specified on the address pins (Ag
through Ass).

Readingthe device is accomplished by taking
chip enable (CEj3) and output enable
(OE) LOW, while write enable (WE) and
chipenable (CE4 5) are HIGH. Under these
conditions, the contents of the locationspeci-
fiedon the address pinsis presenton the four
datainput/output pins.

The four input output pins are in a high-im-
pedance state when the device is deselected
(any of: CEj 23 HIGH or CE4 5 LOW), the
outputs are disabled (OE HIGH), or during
awrite operation (WE and CE; 3 3 LOW and
CE4 5 HIGH).

The CY7B153 and CY7B154 are available
in leadless chip carriers and space-saving
300-mil-wide DIPs and SOJs.

Logic Block Diagram

Pin Configurations
DIP/SOJ

l INPUT BUFFER |
A 8 § 0 )
As 8 1024 x 64 x 4 2 2
Ag o ARRAY ] GND
z 1104
~s ypung
—— 1/0g :
Ag Top View
Q
it POWER refoSez
COLUMN DECODER | | POWN
Ag
Frrrees s
2Ty Ant
<*%qqac<< | TI‘TJ Aiz
3] A1z
t # A1g
CE WE NCp 12
CE, J - WE oOF A5 9 13
CEp, — || L— CE4 14151617181920
CEj (7B154) CEs (7B153)

B153-1

DIP/SOJ

Top View Top View

(=% of
Blegeges

B153-4 B153-5
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Selection Guide
7B153—-12 7B153—-15 7B153—20
7B154—12 7B154-15 7B154—20
Maximum Access Time (ns) 12 15 20
MaximumOperating Commercial 135 135 135
Current(mA) Military 145 145
Maximum Standby Commercial 50 50 50
Current(mA) Military 60 60
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ........................ >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto + 150°Cc  Latch-UpCurrent ...l >200 mA
Ambient Temperaturewith Operating Range
PowerApplied ..............ooientn —55°Cto + 125°C Ambiont
Supply Voltage on V¢c Relative to GNDI . — 0.5V to + 7.0V Range Temperaturel?] Vee
DC Voltage Applied to Outputs C ial ) o 5V + 10
in High Z Statell] oo ~05Vto+ 7.0V ommercia 0°Cto +70°C = 10%
DC Input Voltagell .................... —-0.5Vto + 7.0V Military —55°Cto + 125°C 5V *10%
Currentinto Outputs(LOW) ...................... 20 mA
Electrical Characteristics3] Over the Operating Range
7B153-12 7B153~15, 20
7B154—-12 7B154-15,20
Parameters Description Test Conditions Min. | Max. Min. Max. | Units
Vou Output HIGH Voltage | Ve = Min, Iog = — 4.0 mA 24 24 A%
VoL Output LOW Voltage Vce = Min,, Igp, = 8.0mA 0.4 0.4 A\
Vi Input HIGH Voltage 22 | Vee 2.2 Vce v
Vi Input LOW Voltagelll -03 | 08 -0.3 0.8 \J
Ix Input Load Current GND < Vi < Vce -10 | +10 ~10 +10 RA
Ioz Output Leakage GND < Vi < Vcg, -10 | +10 -10 +10 RA
Current OutputDisabled
Ios Output Short Ve = Max, Voyt = GND —-300 -300 | mA
CircuitCurrent(4]
Icc Ve Operating Vce = Max., Ioytr = 0mA, Com’l 135 135 mA
Supply Current f = fmax = Utrc Mil 145
IsB1 AutomaticCE Max. Voe, CEq23 > Vin, Com’l 50 50 mA
Power-DownCurrent CE45 < VI, VIN> Vg or -
—TTLInputs VIN < Vi, f = fmax Mil 60
Isg2 Automatic CE Max. Vee, CE1 23> Ve — 0.3V, | Com’l 30 30 mA
Power-DownCurrent CE45<03V,VIN > Ve — 0.3V
—CMOS Inputs orViN<03V,f=0 Mil 40
CapacitancelS]
Parameters Description Test Conditions Max. Units
Civ InputCapacitance Tp = 25°C,f=1MHz, 10 pF
Cout OutputCapacitance Ve =50V 10 pF
Notes:

1. VIL (min)) = — 2.0V for pulse durations of lcss than 20 ns.

2. Taisthe “instant on” case temperature.

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

4. Not more than 1 output should be shorted at one time. Duration of

the short circuit should not exceed 30 seconds.

5. Testedinitially and after any design or process changes that may affect

these parameters.
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AC Test Loads and Waveforms

R1481Q R1481Q

v v ALL INPUT PULSES
ourPUTO——-I-——- OUTPUT 1 3.0V Y L o0%
20 pF I 2:5 o 5pF ggm GND 1% 1
el L el L o = e
SCOPE — = SCOPE — =
(@ (b)
Equivalentto:  THEVENIN EQUIVALENT B153-6 Biss-7
OUTPUT o—:\%\(—)——o 1.78V
Switching Characteristics/6! Overthe Operating Range
7B153-12 7B153-15 7B153—-20
7B154-12 7B154—-15 7B153-20
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. Units
READ CYCLE
trRC Read Cycle Time 12 15 20 ns
tAA Address to Data Valid 12 15 20 ns
toHA Data Hold from AddressChange 3 3 3 ns
tACE CEj,2,3 LOW and CE4 s HIGH to Data Valid 12 15 20 ns
tDOE OE LOW to Data Valid 7 10 12 ns
tLZOE OE LOW to Low Z[] 2 2 2 ns
tHZOE OE HIGH to High Z[7: 8] 7 8 10 nis
trzce CEj 2,3 LOW and CE4 s HIGH to Low ZI) 3 3 3 ns
tHzCE CEj 2,3, HIGH or CE4 5 LOW to High Z[78] 10 ns
tpy CEj 5,3 LOW and CE4 5 HIGH to Power-Up 0 ns
tpD _@1’2,3, HIGH or CE4 5 LOW to Power-Down 12 15 20 ns
WRITE CYCLEP10]
twe Write Cycle Time 12 15 20 ns
tSCE —Cﬁl,z,g LOW and CE4 5 HIGH to Write End 9 10 15 ns
tAw Address Set-Up to Write End 9 10 15 ns
tHA Address Hold from Write End 0 ns
tsa Address Set-Up to Write Start 0 ns
tPWE WE Pulse Width 9 10 15 ns
tsp Data Set-Up to Write End 7 10 ns
tHD Data Hold from Write End 0 ns
tLzwE WE HIGH to Low Z[’] 2 ns
tHZWE WE LOW to High Z![781 7 7 10 ns
Notes:
6. Testconditions assume signal transition time of 3nsorless, timingref- 9. The internal write time of the memory is defined by the overlap of

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load-
ing of the specified Ior/Ion and 20-pF load capacitance.

7. tHZOE, 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.

8. At any given temperature and voltage condition, tgzcg is less than
tLZCE, tHZOE is less than ty zoE, and tyzwe is less than t; zwg for any
givendevice.

10.
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CEj1,2,3LOW, CE4 s HIGH, and WE LOW. All signals must be appro-
priately set to initiate a write and any of these signals can terminate a
write. The input data set-up and hold timing should be referenced to
the rising edge of the signal that terminates the write.

The minimum write cycle time for Write Cycle No. 3 (WE Controlled,
OE LOW) is the sum of tyzwg and tgp.
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Switching Waveforms
Read Cycle No. 1[11:12]
le the o
ADDRESS *
taa |
toHA
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
B153-8
Read Cycle No. 2 (OE Controlled)[12.13]
ADDRESS }{ *
tac /
CE \ /|
CEas Y/ N
—/ o
oE 7'&
- l thzoe
DOE
4
tzog —>] [« Hzce —H HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT N DATA VALID >-———
tizce T
Vee tou | , P ] Icc
SUPPLY 50% 50%
CURRENT 1SB
) B153-10
Write Cycle No. 1 (CE;, CE;, CE3, CE4, or CEs Controlled)[14.15]
twe >l
ADDRESS X )k
E |
CEi23 tsce %
|\ /|
tsa
A X
CEs5 tscg ——>
taw tha
tewe
we N Z
j¢———— tgp e typ q
DATA /O DATA VALID /I
B153-9
Notes: o .
11. Device is continuously selected. OE, CEq 3,3 = Vi, CE4 5 = V. 14. Datal/O is high impedance if OE = Vg.

12. WE is HIGH for read cycle.

13. Addressvalid prior to or coincident with CEj 5,3 transition LOW and

CE, 5 transition HIGH.

15. If any of CEj 2,3 go 