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How To Use This Book

This book has been organized by product type, beginning with
Product Information. The products are next, starting with SRAMs,
then PROMs, EPLDs, FIFOs, Logic, RISC, Modules, ECL, and
bus interface products. A section containing military information
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. All module data sheets are printed in full in the
Module section with single-page references in the SRAM and
Logic sections.

Published March 1, 1991

A Numeric Device Index, included after the Table of Contents,
identifies products by numeric order rather than by device type.
To further help you in identifying parts, a product line Cross Refer-
ence Guide is in the Product Information section. It can be used
to find the Cypress part number that is comparable to another
manufacturer’s part number.
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Table of Contents Page Number
NUmeric Device INAex .. ..o oot i i e e e ix

General Product Information
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Cypress Process TeChNOIOgY ... ... vttt e e
Product Selector GUIde . ... ... e e e e e
Ordering Information ..................

Product Line Cross Reference

Static RAMs (Random Access Memory)

Device Number Description

CY2147 4096 x 1 Static R/W RAM ..o e i e e e
CY2148 1024x4 Static RA'WRAM ............. ...

CY21148 1024 x 4 Static R/W RAM, Low Power

CY2149 1024 x4 Static R/'WRAM ..............coonnn..

CY211.49 1024 x 4 Static R/W RAM, Low Power

CY6116 2048x 8 Static RAW RAM ... ...
CY6116A 2048 x 8 Static R/AW RAM ... .o . e
CY6117A 2048 x 8 Static R/W RAM ... ... . e
CY7C101 262,144 x 4 Static R/W RAM with Separate I/0O

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

CY7C106 262,144 x4 Static RAW RAM . ..o i e e
CY1C107 1,048,576 x 1 Static R/W RAM

CY7C108 13L,072x 8 Static RAW RAM ... i
CY7C109 131,072x 8 Static R’WRAM . .....................

CY7C122 256 x 4 Static R/-W RAM Separate I/O ...t
CY7C123 256 x 4 Static RA'W RAM Separate I/O ... ...t
CY7C128 2048x 8 Static RAWRAM ...

CY7C128A 2048 x 8 Static RAWRAM ...l

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

CYT1C142 2048 x 8 Dual-Port Static RAM

CY7C146 2048 x 8 Dual-Port Static RAM

CY7B134 4K x 8 Dual-Port Static RAM .......................

CY7B135 4K x 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 .............c.c.eun. 2-114
CY7B144 8K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY ...................... 2-128
CY7C147 4096 x 1 Static RAM ... .o e
CY7C148 1024 x4 Static RAM ..o
CY7C149 1024x4StaticRAM ...

CY7C150 1024x 4 Static RAWRAM ... i e
CY7B153 65,536 x 4 Expandable Static R/W RAM ...ttt it
CY7B154 65,536 x 4 Expandable Static R/W RAM ... ... it
CY7B155 16K x 16 Synchronous Static RAM . .......ooiiiiuiiiii it
CY7B156 16K x 16 Synchronous Static RAM ............coiiiiiiiiii i
CY7C157A 16,384 x 16 Static R/W Cache Storage Unit

CY7B160 Expandable 16,384 x 4 Static RAM . ...... ... i
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Static RAMs (Random Access Memory) (continued) Page Number
Device Number Description
CY7B161 16,384 x 4 Static RAM Separate I/O ... 2-184
CY7B162 16,384 x 4 Static RAM Separate I/O . ..........ooiiiiiiiiiiiii i .. 2-184
CY7C161 16,384 x 4 Static R/W RAM Separate /O ............. e 2-190
CY7C162 16,384 x 4 Static R/'W RAM Separate I/O .......... ... ..o 2-190
CY7C161A 16,384 x 4 Static R/'W RAM Separate T/O ..........ooiiiiiiiiin i, 2-197
CY7C162A 16,384 x 4 Static R/W RAM Separate /O ........................ e 2-197
CY7B163 Expandable 262,144 x 1 Static R/W RAM with Separate /O .......................... 2-205
CY7B164 16384x4Static RAWRAM ... e 2211
CY7B166 16,384 x4 Static RAWRAM ... ..o 2-211
CY7C164 16,384 x 4 Static RAW RAM ... ... oot 2-217
CY7C166 16,384 x 4 Static R/W RAM with Output Enable .............. ... ... . ...oo... 2-217
CY7C164A 16,384 x4 Static RAWRAM ..o 2-224
CY7C166A 16,384 x 4 Static R/W RAM with Output Enable .................. ...t 2-224
CY7C167 16,384 x 1 Static RAW RAM ...ttt i 2-233
CY7C167A 16,384 x 1Static RAM . ... oo o 2-240
CY7C168 4096 x 4 Static RAM ... oo 2-247
CY7C169 4096 x4 Static RAM ... 2-247
CY7C168A 4096 Xx4R/WRAM ... 2-254
CYTC169A 4096x4R/WRAM .................... N 2-254
CY7C170 4096 x 4 Static RFAW RAM ... i e 2-263
CY7C170A 4096 x4 Static RAWRAM ... .o 2-268
CYTC171 4096 x 4 Static R/'WRAM Separate I/O ...ttt 2-274
CY7C172 4096 x 4 Static R/W RAM Separate I/O .........oooiiiiiiiiiiiiiiiiiiii i 2-274
CYTC171A 4096 x 4 Static R‘'W RAM Separate I/O ............ooiiiiiiiiiiiiiii i 2-280
CY7CI1712A 4096 x 4 Static R/'W RAM Separate I/O .........ooooiiiiiiiiii i 2-280
CY7B173 32,768 x 9 Synchronous Cache R’'WRAM ...l 2-288
CY7B174 32,768 x 9 Synchronous Cache RA'WRAM ....... ..., 2-288
CY7B180 AKX 18 Cache Tag . ....oouit i e 2-297
CY7B181 AKx18Cache Tag .......ooninii i 2-297
CY7C182 8,192x9Static RFAWRAM ... .. i 2-316
CY7C183 2x4096x 16 Cache RAM ...... ... . ittt 2-321
CY7C184 2x4096x 16 Cache RAM .. .. ittt 2-321
CY7B185 8,192x8Static RAM ... 2-329
CY7B186 8,192x8Static RAM .. ... ..o i 2-329
CY7C185 8,192x8Static RAWRAM ... .. i e 2-334
CY7C186 8,192x8 Static RFAWRAM ... o 2-334
CYTC185A 8,192x8 Static RA'WRAM .................. e 2-341
CY7C186A 8,192x8Static RAIWRAM ... 2-341
CY7C187 65,536x 1Static RAWRAM ... 2-349
CYTC187A 65536x1Static RAWRAM ... .. . 2-356
CY7C189 16x4Static RAIWRAM ... e e 2-365
CY7C190 16x4StaticRAWRAM ... ... e 2-365
CY7B191 65,536 x 4 Static R/-W RAM Separate I/O ...........ooiiiiiiiiii i, 2-372
CY7B192 65,536 x 4 Static RA-W RAM Separate I/O .. .......oooiiiiiiiiin i 2-372
CY7C191 65,536 x 4 Static RA'W RAM Separate /O .. .. ..oovininniiiiie e 2-379
CY7C192 65,536 x 4 Static R/'W RAM Separate /O .. ..ottt 2-3719
CY7B193 262,144x 1StaticRIWRAM ... e 2-386
CY7B194 65,536 x4 Static RAWRAM ... i 2-393
CY7B195 65,536 x 4 Static R/-W RAM with Output Enable ...........................oooaa.. 2-393
CY7B196 65,536 x 4 Static R/'W RAM with Output Enable ......................coooiiiaL. 2-393
CY7C194 65536 x4StaticR/AWRAM ... oo i 2-401
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Static RAMs (Random Access Memory) (continued) Page Number

Device Number
CY7C195
CY7C196
CY7B197
CY7C197
CY7B198
CY7B199
CY7C198
CY7C199
CY74S189
CY27LS03
CY27503
CY27807
CY93422A
CY93LA4A22A
CY93422
CY931422
CYM1240
CYM1420
CYM1422
CYM1423
CYM1441
CYM1460
CYM1461
CYM1464
CYM1465
CYM1466
CYM1471
CYM1481
CYM1540
CYM1560
CYM1610
CYM1611
CYM1620
CYM1621
CYM1622
CYM1624
CYM1641
CYM1720
CYM1821
CYM1822
CYM1828
CYM1830
CYM1831
CYM1832
CYM1838
CYM1840
CYM1841
CYM1910
CYM1911
CYTM194
CYTM199

Description
65,536 x 4 Static R/W RAM with Output Enable
65,536 x 4 Static R/W RAM with Output Enable
262,144 x 1 Static R/W RAM
262,144 x 1 Static R/W RAM
32,768 x 8 Static R’'WRAM ........
32,768 x 8 Static R/W RAM
32,768 x 8 Static R/W RAM
32,768 x 8 Static R/W RAM
16 x 4 Static R/'WRAM .........
16 x 4 Static R/'WRAM .........
16 x 4 Static R/W RAM
16 x 4 Static R/W RAM
256 x 4 Static R/W RAM
256 x 4 Static R/W RAM
256 x 4 Static R/W RAM
256 x 4 Static R/W RAM
256K x 4 Static RAM Module
128K x 8 Static RAM Module
128K x 8 Static RAM Module
128K x 8 Static RAM Module
256K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
1024K x 8 Static RAM Module
2048K x 8 Static RAM Module
256K x 9 Buffered Static RAM Module with Separate /O ............................ 2-460
1024K x 9 Buffered Static RAM Module with Separate /O ........................... 2-461
16K x 16 Static RAM Module
16K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
256K x 16 Static RAM Module

32K x 24 Static RAM Module
16K x 32 Static RAM Module
16K x 32 Static RAM Module with Separate I/O ... 2-471
32Kx32Static RAMModUle ..ottt e 2-472
64K x 32 Static RAM Module
64K x 32 Static RAM Module
64K x 32 Static RAM Module
128K x 32 Static RAM Module ...ttt 2-476
256K X 32Static RAM Module . . . ..ottt e 2-477
256K x 32 Static RAM MOdUIE .. ..vuiniiii ittt e e 2-478
16K x 68 Static RAM Module

16K x 68 Static RAM Module
64K x 4 Static RAM Module
32K x 8 Static RAM Module
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PROMs (Programmable Read Only Memory) o Page Number
Introduction t0 PROMS .. ... i ettt e e e 3-1
Device Number Description N ‘
CY7B201 131,072x 8 Reprogrammable PR OM .o
CY7B210 65,536 x 16 Reprogrammable Registered PROM . ......... oo,
CY7B211 65,536 x 16 Reprogrammable Reglstered PROM ..ot i 3
CY7C225 512x 8 Registered PROM .. ...ttty s e e e e eee ettt et ae e e e 3-
CY7C235 1024 x 8 Registered PROM ... ... . vt i
€Y7C245 2048 x 8 ReprogrammableReigstered PROM ................
CY7C245A 2048 x 8 ReprogrammableRegistered PROM ............. e
CY7C251 16,384 x 8 Power Switched and Reprogrammable PROM
CY7C254 16,384 x 8 Reprogrammable PROM . ... ..ottt
CYT7C261 8192 x 8 Power Switched and Reprogrammable PROM ................................
CY7C263 8192 x 8 Reprogrammable PROM .
CY7C264 8192 x 8 Reprogrammable PROM ................... J
CY7C265 64K Registered PROM . ...ttt et e e
CY7C266 8192 x 8 Power Switched and Reprogrammable PROM ............. ...l
CY7C268 64K Registered Dlagnostic PROM
CY7C269 64K Registered Diagnostic PROM
CY7C271 32,768 x 8 Power Switched and Reprogrammable PROM
CYT7C274 32,768 x 8 Reprogrammable PROM ............... PR .
CY7C277 32,768 x 8 Reprogrammable Registered PROM
CY7C279 32,768 x 8 Reprogrammable Registered PROM
CY7C281 1024 x 8 PROM
CY7C282 1024 x 8§ PROM
CY7C285 65,536 x 8 Reprogrammable Fast Column Access PROM
CY7C289 65,536 x 8 Reprogrammable Fast Column Access PROM.
CY7C286 65,536 x 8 Reprogrammable Registered PROM ..............
CY7C287 65,536 x 8 Reprogrammable Registered PROM .............. .
CY7C291 2048 x 8 Reprogrammable PROM .......ooooeeiniiieie e ae e
CY7C292 2048 x 8 Reprogrammable PROM .................ooiiiiiiiiiiiiiiiiin.. .
CY7C291A 2048 x 8 Reprogrammable PROM ..................... e
CY7C292A 2048 x 8 Reprogrammable PROM ...... et e e e n et e
CY7C293A 2048 x 8 Reprogrammable PROM .......... e 3-120
PROM Programming INFOrMation .. .............ooinreeinnne ettt e e e e e e e e 3-127
EPLDs (Erasable Programmable Logic Devices)
Introduction to CYPress PLIDS ... ..u.run ettt ittt e st ee e Tt et et e e e e e e et e 4-1
Device Number Description ) )
PAL® C 20 Series Reprogrammable CMOS PAL C 16L8, 16R8, 16R6, 16R4 . ..............c.coooiiiea.. 4-7
PLD C 18G8 CMOS Generic 20-Pin Programmable LogicDevice ...
PAL C 20G10B CMOS Generic 24-Pin Reprogrammable Logic Device
PAL C 20G10 CMOS Generic 24-Pin Reprogrammable Logic Device
PLD 20RA10 Reprogrammable Asynchronous CMOS Logic Device
PAL C 22V10B Reprogrammable CMOS PAL Device ............ e e e
PAL C 22V10 Reprogrammable CMOS PAL Device ‘
PAL 22V10C Universal PAL Device ......... e e
PAL 22VP10C Universal PAL Device ....... '
CY7B326 Multipurpose BICMOS PLD
CY7C330 CMOS Programmable Synchronous State Machine ... ...c......covviueeeeiiinieannss
CY7C331 Asynchronous Registered EPLD .. oo, Y

PAL is a registered trademark of Advanced Micro Devices, Inc.
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EPLDs (Erasable Programmable Logic Devices) (continued) Page Number

Device Number
CY7C332

CY7B333

CY7B336

CY7B337

CY7B338

CY7B339

CY7C340 EPLD Family
CY7C341

CY7C342

CY7C343

CY7C344

CY7C361

PLD Programming Information

FIFOs

Device Number
CY3341
CY7C401
CY7C402
CY7C403
CY7C404
CY7C408A
CYT7C409A
CY7C420
CY7C421
CY7C424
CY7C425
CY7C428
CY7C429
CY7C432
CY7C433
CY7C439
CY7C441
CY7C443
CY7C451
CY7C453
CY7C460
CY7C462
CY7C464
CY7C470
CYT7C472
CY7C474
CYM4210
CYM4220
CYM4241

Description
Registered Combinatorial EPLD ........ ... ... . ... i
General-Purpose Synchronous BICMOS PLD
6-ns BICMOS PAL with Input Registers .................... FE
7-ns BICMOS PAL with Input Registers ..o
6-ns BICMOS PAL with Output Latches .........................

7-ns BICMOS PAL with Output Latches . ................covevue..

Multiple Array Matrix High-Density EPLDs
192-Macrocell MAX EPLD
128-Macrocell MAX EPLD
64-Macrocell MAX EPLD
32-Macrocell MAX EPLD
Ultra High Speed State Machine EPLD

Description
64 x4 Serial Memory FIFO ... ..o
64 x 4 Cascadeable FIFO
64 x 5 Cascadeable FIFO
64 x 4 Cascadeable FIFO with Output Enable
64 x 5 Cascadeable FIFO with Output Enable
64 x 8 Cascadeable FIFO
64 x 9 Cascadeable FIFO
512 x 9 Cascadeable FIFO
512 x 9 Cascadeable FIFO
1024 x 9 Cascadeable FIFO
1024 x 9 Cascadeable FIFO
2048 x 9 Cascadeable FIFO
2048 x 9 Cascadeable FIFO
4096 x 9 Cascadeable FIFO
4096 x 9 Cascadeable FIFO
2048 x 9 Bidirectional FIFO
512 x 9 Synchronous FIFO ..........

2K x 9 Synchronous FIFO ...t e
512 x 9 Cascadeable Clocked FIFO . ....... i i
2K x 9 Cascadeable Clocked FIFO
8K x9Cascadeable FIFO .............ccvvvvnninnnn.. e
16K x 9 Cascadeable FIFO
32K x 9 Cascadeable FIFO .
BKXOFIFO ...t e e e i e e e
16KX9FIFO ...ooiviiiiiiiiiaen

32Kx9FIFO ..........covnviea....

Cascadeable 8K x 9 FIFO
Cascadeable 16K x 9 FIFO .........o.iiiiiiiiiii e
6AKXIFIFO ..ottt B



LOGIC

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

RISC

Introduction to RISC ........

Device Number
CY7C601A
CY7C602A
CYTC604A
CYTC605A
CYTC611A

Modules
Custom Module Capabilities

Device Number
CYM1240
CYM1420
CYM1422
CYM1423
CYM1441
CYM1460
CYM1461
CYM1464
CYM1465
CYM1466
CYM1471
‘CYM1481
CYM1540
CYM1560
CYM1610
CYM1611
CYM1620
CYM1621
CYM1622
CYM1624
CYM1641
CYM1720
CYM1821

Table of Contents

Page Number

Description
CMOS 4BitSlice ...
CMOS Microprogram Sequencers
CMOS Microprogram Sequencers
CMOS Microprogram Controller
16 x 16 Multiplier Accumulator ..........

16 x 16 Multipliers .....................

16x 16 Multipliers .. ... ... ... ... e ¢
CMOS 4-Bit SHCE -« v eeee ettt e
CMOS Microprogram Sequencers
CMOS Microprogram Sequencers
CMOS Microprogram Controller
CMOS 16-Bit SHCE .. .. eve et s
CMOS 16-Bit Microprogrammed ALU
CMOS 16-Bit Microprogrammed ALU
CMOS 16-Bit Microprogrammed ALU

Description

32-Bit RISC PrOCESSOT . . .ot v vttt e e e e e e ia e aatanas
Floating-Point Unit ... ..ottt
Cache Controller and Memory Management Unit
Cache Controller and Memory Management Unit
32-Bit RISC CoNtroller .. ..ottt it i i anees

Description

256K x 4 Static RAM Module
128K x 8 Static RAM Module
128K x 8 Static RAM Module
128K x 8 Static RAM Module
256K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
1024K x 8 Static RAM Module
2048K x 8 Static RAM Module
256K x 9 Buffered Static RAM Module with Separate I/O ............................. 8-64
1024K x 9 Buffered Static RAM Module with Separate I/O ............................ 8-69
16K x 16 Static RAM Module
16K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
256K x 16 Static RAM MOdUIE . ... ooutitt i
32K x 24 Static RAM Module
16K x 32 Static RAM Module

vi
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Modules (continued) Page Number

Device Number Description .

CYM1822 16K x 32 Static RAM Module with Separate /O ............... ...l 8-125

CYM1828 32K x 32 Static RAM Module

CYM1830 64K x 32 Static RAM Module

CYM1831 64K x 32 Static RAM Module

CYM1832 64K x 32 Static RAM Module

CYM1838 128K x 32 Static RAM Module ..o

CYM1840 256K X 32 Static RAM Module.. ..

CYM1841 256K x 32 Static RAM Module ...

CYM1910 16K x 68 Static RAM ModUle .......ooiviiiiiiiiiiii i

CYM1911 16K x 68 Static RAM MOUIE . ....oo.tuiiiiit e

CYM4210 Cascadeable 8K x 9 FIFO ..........

CYM4220 Cascadeable 16K x9FIFO .........

CYM4241 64Kx9FIFO ..........cooviinnn.

CY7M194 64K x 4 Static RAM Module ................. N

CY7M199 2K x8Static RAM MOdUIE . ..o ovneiii it

ECL

Device Number Description

CY10E301 Combinatorial ECL 16P4 Programmable Logic Device ...................oooiiiiiiii. 9-1

CY100E301 Combinatorial ECL 16P4 Programmable Logic Device ..., 9-1

CY10E302 Combinatorial ECL 16P4 Programmable Logic Device ............ ..., 9-6

CY100E302 Combinatorial ECL 16P4 Programmable Logic Device ................. ... oia... 9-6

CY100E302 Combinatorial ECL 16P4 Programmable Logic Device .................... ... ... 9-6

CY10E383 ECL/TTL Translator and High-Speed Bus Driver

CY101E383 ECL/TTL Translator and High-Speed Bus Driver

CY10E422 256 x 4 ECL. Static RAM

CY100E422 256 x 4 ECL Static RAM

CY10E470 4096 x 1 ECL Static RAM

CY100E470 4096 x 1 ECL Static RAM

CY10E474 1024 x 4 ECL Static RAM

CY100E474 1024 x 4 ECL Static RAM

CY10E484 4096 x 4 ECL Static RAM

CY100E484 4096 x 4 ECL Static RAM

CY101E484 4096 x 4 ECL Static RAM

CY10E494 16,384 x 4 ECL Static RAM

CY100E494 16,384 x 4 ECL Static RAM

CY101E494 16,384 x 4 ECL Static RAM

Bus Interface Products

Device Number Description
VIC068 VMEDbus Interface Controller ...ttt e 10-1
VAC068 VMEDbus Address Controller ...........oiiiiiiiiiit it 10-15

Military Information

B LY o T 11-1
Military Product SElector GUIAE . ... .. ...ttt et et e et e e e 11-2
Military Ordering Information . .. ... ... . e 11-7

vii
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Design and Programming Tools

Table of Contents

Device Number Description

CY3101 PLD TOOIKIt . .o e e
CY3200 PLDS-MAX + PLUS Design System ........

CY3210 PLS-EDIF Bidirectional Netlist Interface . . ..

CY3300 QUICKPIO IL ..ot

Quality and Reliability

Quality, Reliability, and Process FIOWS . ... ... ..ottt 13-1
Tape and Reel Specifications . ... ... ... i e et e e e 13-16
Packages Page Number

Thermal Management and Component Reliability . ............ioiuiniiiiii ittt ieeanns 14-1
Package Diagrams ... ...ttt e e e e e e e 14-8

Sales Representatives and Distributors
Direct Sales Offices

North American Sales Representatives
International Sales Representatives

Distributors

viii
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Device Number

10E301
10E302
10E383
10E422
10E470
10E474
10E484
10E494
100E301
100E302
100E302
100E422
100E470
100E474
100E484
100E494
101E383
101E484
101E494
2147
2148
21148
2149
21149
27LS03
27503
27507
2909A
2910A
2911A
3101
3200
3210
3300
3341
6116
6116A
6117A
745189
7B134
7B135
7B138
7B144
7B153
TB154
7B155
TB156
7B160
7B161
7B162
7B163
7B164

Numeric Device Index

Description Page Number
Combinatorial ECL 16P4 Programmable Logic Device ............... ..., 9-1
Combinatorial ECL 16P4 Programmable Logic Device ............ ..o, 9-6
ECL/TTL Translator and High-Speed Bus Driver

256 x 4 ECL Static RAM ... . i i

4096 x 1ECL Static RAM ... ... i

1024 x 4 ECL Static RAM . ..o o

4096 x 4 ECLStatic RAM ... .
16,384 x 4 ECL Static RAM .........................

Combinatorial ECL 16P4 Programmable Logic Device ...................oooiiiin, 9-1
Combinatorial ECL 16P4 Programmable Logic Device .................. ... 9-6
Combinatorial ECL 16P4 Programmable Logic Device .................. ..o 9-6
256x 4 ECL Static RAM ...........................

4096x 1 ECLStatic RAM ..........................

1024x 4 ECL Static RAM ... ... . e

4096 x 4 ECL Static RAM ... .
16,384 x 4 ECL Static RAM

ECL/TTL Translator and High-Speed Bus Driver ............... ... ... 9-11
4096 x 4 ECLStatic RAM ... ... 9-35
16,384 x 4 ECLStatic RAM ... ... o 9-37
4096 x 1 Static R/W RAM

1024 x 4 Static R/W RAM

1024 x 4 Static R/W RAM, Low POWer .........oiiinnniiiiiiiieieiiaaanns 2-6
1024x 4 Static RAW RAM ... o 2-6
1024 x 4 Static R/W RAM, Low Power ..............cooiiiiiiiiiii i, 2-6
16x4Static RAWRAM ... 2-437
16 x 4 Static R/W RAM

16x4Static RAIWRAM ... 2-437
CMOS MicCroprogram SEqQUENCETS .. ...uuuttee e et ate et ee et ia s 6-9
CMOS Microprogram COntroller ... ..........oiiueiuiuiieiniiieiiiiaiiiinian. 6-14
CMOS Microprogram SEQUENCETS . ... ..vuiutnuieen et tat it aeneanns 6-9
PLD ToolKit

PLDS-MAX +PLUS Design System . ........oouiuiiiininiiiiiiiit i 12-3
PLS-EDIF Bidirectional Netlist Interface ..., 12-8
QuickPro Il ...

64x4 Serial Memory FIFO ... ... o e
2048 x 8 Static R’'WRAM ........... ... ... ...

2048x8Static RAW RAM ...

2048 x 8 Static RAW RAM ... ..
16x4Static RAWRAM ... o

4K x 8 Dual-Port Static RAM
4K x 8 Dual-Port Static RAM

4K x 8 Dual-Port Static RAM with Semaphores, INT,and BUSY ...................... 2-114
8K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY ...................... 2-128

65,536 x 4 Expandable Static R./W RAM
65,536 x 4 Expandable Static R/W RAM
16K x 16 Synchronous Static RAM .......................

16K x 16 Synchronous Static RAM ........................

Expandable 16,384 x 4 Static RAM ... ... i e
16,384 x 4 Static RAM Separate I/O . ... ..o i
16,384 x 4 Static RAM Separate I/O ... ...
Expandable 262,144 x 1 Static R/W RAM with Separate I/O ..
16,384 x 4 Static R/AW RAM ... ... 2-211




7C157A
7C161
7C161A
7C162

Numeric Device Index

Description Page Number
16,384 x 4 Static R/W RAM .. ..o e s 2-211
32,768 x 9 Synchronous Cache RF'WRAM ............ .o i 2-288
32,768 x 9 Synchronous Cache R’'WRAM ....... ... .. ..o, 2-288
K x18Cache Tag .. .oovii i s
4Kx18CacheTag ..........coviiiiiiiiininn,

8,192 x 8 Static RAM

8,192 x 8 Static RAM ... ...

65,536 x 4 Static R/W RAM Separate I/0
65,536 x 4 Static R/W RAM Separate 1/O
262,144 x 1 Static R’IWRAM .................oooooll

65,536 x4 Static RAWRAM ...l

262,144 x 1Static RAWRAM ... ..o
65,536 x 4 Static R/W RAM with Output Enable .....................c.c.coiiiin... 2-393
65,536 x 4 Static R/W RAM with Output Enable
32,768 x 8 Static RAWRAM ............oiiinina.n.

32,768 x 8 Static RAWRAM ...t

4K x 8 Dual-Port Static RAM with Semaphores...............................o.l
131,072 x 8 Reprogrammable PROM ........... ... .o i
65,536 x 16 Reprogrammable Registered PROM
65,536 x 16 Reprogrammable Registered PROM
Multipurpose BICMOSPLD ............coovvvivnnnn

General-Purpose Synchronous BICMOSPLD ...t
6-ns BICMOS PAL with Input Registers
7-ns BICMOS PAL with Input Registers
6-ns BICMOS PAL with Output Latches
7-ns BICMOS PAL with Output Latches
262,144 x 4 Static R/W RAM with Separate I/O
262,144 x 4 Static R/W RAM with Separate I/O
262,144 x4 Static R’IWRAM .........................
1,048,576 x 1 Static R/W RAM
131,072x 8 Static R’IWRAM ...t

13L,072x 8 Static R/W RAM ..o e e e
256 x 4 Static R/W RAM Separate I/O
256 x 4 Static R/W RAM Separate I/O
2048x 8Static R/'WRAM ...........iiiiiiniin,
2048 x 8 Static RA'WRAM ........... e
1024 x 8 Dual-Port Static RAM
1024 x 8 Dual-Port Static RAM
2048 x 8 Dual-Port Static RAM
2048 x 8 Dual-Port Static RAM
1024 x 8 Dual-Port Static RAM
1024 x 8 Dual-Port Static RAM
2048 x 8 Dual-Port Static RAM
2048 x 8 Dual-Port Static RAM
4096x 1Static RAM ........c..oiiiiiiii i,

1024x4StaticRAM ...l

1024x4Static RAM ... i
1024 x4 Static RAW RAM ..o
16,384 x 16 Static R/W Cache Storage Unit ........ ...,
16,384 x 4 Static R/W RAM Separate 1/0
16,384 x 4 Static R/W RAM Separate /O
16,384 x 4 Static R/W RAM Separate I/O



7C186
TCI85A
7C186A
7C187
7C187A
7C189
7C190
7C191
7C192
7C194
7C195
7C196
7C197
7C198
7C199
7C225
7C235
7C245
TC245A
7C251
7C254
7C261
7C263
7C264
7C265
7C266
7C268
7C269
7C271
7C274
7C277

Numeric Device Index

Description Page Number

16,384 x4 Static R/W RAM Separate I/O .............. ... ..o 2-197
16,384 x 4 Static R/W RAM
16,384 x 4 Static R/W RAM
16,384 x 4 Static R/W RAM with Output Enable .................................... 2-217
16,384 x 4 Static R/W RAM with Output Enable ......................... . ... ... 2-224
16,384 x 1 Static RAW RAM ... 2-233
16,384 X 1 StatiC RAM . ...ttt e e e 2-240
4096 x 4 Static RAM
4096 x 4 R/W RAM
4096 x 4 Static RAM
4096 x 4 R/W RAM
4096 x 4 Static R’'WRAM .......................

4096 x4 Static RAW RAM ...
4096 x 4 Static R/W RAM Separate I/O
4096 x 4 Static R/W RAM Separate I/0
4096 x 4 Static R/W RAM Separate 1/O
4096 x 4 Static R/W RAM Separate 1/O
8,192x 9 Static R/W RAM
2 x 4096x 16 Cache RAM
2x 4096 x 16 Cache RAM
8,192 x 8 Static R/W RAM
8,192 x 8 Static R/W RAM
8,192 x 8 Static R/W RAM
8,192 x 8 Static R/W RAM
65,536 x 1 Static R/W RAM
65,536 x 1 Static R/W RAM
16x 4 Static RA'WRAM ...l

16x4Static R/'WRAM ...,

65,536 x 4 Static RA'W RAM Separate /O .. ...t 2-379
65,536 x 4 Static R/W RAM Separate /O .. ... i 2-379
65536 x4Static R/AWRAM ... 2-401
65,536 x 4 Static R/W RAM with Output Enable .................. ... ...t 2-401
65,536 x 4 Static R/W RAM with Output Enable ...................... ..ot
262,144x 1Static RAIWRAM . ...
32,768 x 8 Static RAW RAM .. ..o
32,768 x 8 Static RAWRAM . ...

S12x 8 Registered PROM ... ..o i e
1024 x 8 Registered PROM ........................

2048 x 8 ReprogrammableReigstered PROM
2048 x 8 ReprogrammableRegistered PROM .
16,384 x 8 Power Switched and Reprogrammable PROM .............................. 3-38
16,384 x 8 Reprogrammable PROM ... ... ... ... i i

8192 x 8 Power Switched and Reprogrammable PROM
8192 x 8 Reprogrammable PROM ... ... .. i
8192 x 8 Reprogrammable PROM ...... ...ttt
64K Registered PROM .. ..ottt e e e
8192 x 8 Power Switched and Reprogrammable PROM
64K Registered Diagnostic PROM
64K Registered Diagnostic PROM

32,768 x 8 Power Switched and Reprogrammable PROM ............................e. 3-71
32,768 x 8 Reprogrammable PROM ... ... e 3-77
32,768 x 8 Reprogrammable Registered PROM ........... ..ot 3-83

Xi
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7C279
7C281
7C282
7C285
7C286
7C287
7C289
7C291
7C291A
7C292
7C292A
7C293A
7C330
7C331
7C332
7C340 EPLD Family
7C341
7C342
7C343
7C344
7C361
7C401
7C402
7C403
7C404
7C408A
TC409A
7C420
7C421
7C424
7C425
7C428
7C429
7C432
7C433
7C439
7C441
7C443
7C451
7C453
7C460
7C462
7C464
7C470.
7C472
7C474
7Cs10
7C516
7C517
7C601A
7C602A
TC604A

Numeric Device Index

Description : Page Number

32,768 x 8 Reprogrammable Registered PROM . ......oooiiiiiiiii i 3-83
1024 x 8 PROM
1024 x 8 PROM
65,536 x 8 Reprogrammable Fast Column Access PROM ............................. 3-101
65,536 x 8 Reprogrammable Registered PROM ... .. e e e 3-108
65,536 x 8 Reprogrammable Registered PROM .............. ... ...l 3-108
65,536 x 8 Reprogrammable Fast Column Access PROM ............................. 3-101
2048 x 8 Reprogrammable PROM
2048 x 8 Reprogrammable PROM
2048 x 8 Reprogrammable PROM
2048 x 8 Reprogrammable PROM
2048 x 8 Reprogrammable PROM
CMOS Programmable Synchronous State Machme ................................... 4-80
Asynchronous Registered EPLD . ... ... .. 0 i
Registered Combinatorial EPLD ........... ... o i
Multiple Array Matrix High-Density EPLDs
192-Macrocell MAX EPLD ..... e e e
128-Macrocell MAX EPLD ......ooviiiii i i
64-Macrocel MAXEPLD ..............ocoivvnen.. N
32-Macrocell MAX EPLD ...t e s
Ultra High Speed State Machine EPLD
64x4 Cascadeable FIFO ... ... i s
64x 5 Cascadeable FIFO ...l
64 x 4 Cascadeable FIFO with Output Enable
64 x 5 Cascadeable FIFO with Output Enable
64 x 8 Cascadeable FIFO ................cooooiiiu..

64x9 Cascadeable FIFO ... ... . o e
512 x 9 Cascadeable FIFO
512 x 9 Cascadeable FIFO
1024 x 9 Cascadeable FIFO
1024 x 9 Cascadeable FIFO
2048 x 9 Cascadeable FIFO
2048 x 9 Cascadeable FIFO
4096 x 9 Cascadeable FIFO
4096 x 9 Cascadeable FIFO
2048 x 9 Bidirectional FIFO
S12x9 Synchronous FIFO ...
ZKx 9 Synchronous FIFO .........ooiiiiii i
512x 9 Cascadeable Clocked FIFO . ......coiuininiiiiiii i aiaiannens
2K x 9 Cascadeable Clocked FIFO ... .otet i
8Kx9 Cascadeable FIFO ...............ooiiivnea e

16K x 9 Cascadeable FIFO
32K x 9 Cascadeable FIFO
8Kx9FIFO .............. e e e 5-116
1I6KXx9FIFO ........cocoiiviiiinan, R e
32Kx9FIFO ......coivviiiiinnn. e,

16 x 16 Multiplier Accumulator ...........c..oiuiviian..

16 x 16 Multipliers .........cooiiiivi i,

16 x 16 Multipliers ......... e e e e e e e oo r e se s e Y e e e e e et a e aanan
32-Bit RISC ProCesSOT . . soivvv ittt it e e v v et
Floating-Point Unit ....... O N Ll

Cache Controller and Memory Management Unit

il
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Device Number

7C605A
TC611A
7C901
7C909
7C911
7C910
7C9101
7C9115
7C9116
7C9117
TM194
™199
93422A
93LA22A
93422
931422
M1240
M1420
M1422
M1423
M1441
M1460
M1461
M1464
M1465
M1466
M1471
M1481
M1540
M1560
M1610
Mi611
M1620
M1621
M1622
M1624
M1641
M1720
M1821
M1822
M1828
M1830
Mi1831
M1832
Mi838
M1840
M1841
M1910
M1911
M4210
M4220
M4241

Numeric Device Index

Description Page Number

Cache Controller and Memory Management Unit
32-Bit RISC Controller ..................
CMOS 4-BitSlice . ....................
CMOS Microprogram Sequencers .. ... e e e e e e e et e
CMOS Microprogram SEQUENCEIS: .. .. ouivenreteneiinentananeeeneaeanieeans e
CMOS Microprogram Controller .........
CMOS 16-Bit Slice .............. e
CMOS 16-Bit Microprogrammed ALU . ...
CMOS 16-Bit Microprogrammed ALU
CMOS 16-Bit Microprogrammed ALU
64K x 4 Static RAM Module .............

32K x 8 Static RAM Module ...........

256x 4 Static RA'WRAM .............. .

256x 4 Static R/'WRAM ................. e e e e e e
256 x4 Static RFAWRAM ..o
256x 4 Static R’'WRAM ................

256K x 4 Static RAM Module
128K x 8 Static RAM Module
128K x 8 Static RAM Module
128K x 8 Static RAM Module
256K x 8 Static RAM Module
SI2K x 8 Static RAM ModUIe . .....oiniitiii it
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
512K x 8 Static RAM Module
1024K x 8 Static RAM Module ....... ..o e
2048K x 8 Static RAM Module ... ...
256K x 9 Buffered Static RAM Module with Separate /O ............................. 8-64
1024K x 9 Buffered Static RAM Module with Separate /O ............................ 8-69
16K x 16 Static RAM Module
16K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module
64K x 16 Static RAM Module

256K x 16 Static RAM MOdUle .. ....oinitiit i 8-108
32Kx24 Static RAM ModUIE ..ottt e i s 8-113
16K x 32 Static RAM ModUIE ... oev ittt 8-118
16K x 32 Static RAM Module with Separate /O .............. ... ..ol 8-125
32K x 32 Static RAM Module
64K x 32 Static RAM Module
64K x 32 Static RAM Module

64K x 32 Static RAM Module
128K x 32 Static RAM Module
256K X 32 Static RAM Module
256K x 32 Static RAM Module
16K x 68 Static RAM Module ................ ..
16K x 68 Static RAM ModUule ......vuiti it
Cascadeable KX G FIFO ... ..o e e
Cascadeable 16K x 9 FIFO
GAK X O FIF O .ottt e e e e

Xii
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PAL 22V10C
PAL 22VP10C
PAL C 20 Series
PAL C 20G10
PAL C 20G10B
PAL C 22V10
PAL C 22V10B
PLD C 18G8

PLD 20RA10
VIC068
VAC068

Numeric Device Index

Description Page Number
Universal PAL DEVICE .. ... .oiu it e 4-64
Universal PAL DEVICE . ...\ttt e 4-64
Reprogrammable CMOS PAL C 1618, 16R8, 16R6, 16R4 ... ................. ... ....... 4-7
CMOS Generic 24-Pin Reprogrammable Logic Device .................. ... ...l 4-33
CMOS Generic 24-Pin Reprogrammable Logic Device .................. ... 4-33
Reprogrammable CMOS PAL DEVICE ........covinininiiiiiiiiiiii i 4-53
Reprogrammable CMOS PAL Device ..ot 4-53
CMOS Generic 20-Pin Programmable Logic Device .......................oooiit 4-26
................................................................................... 4-26
.................................................................................. 4-26
................................................................................... 4-26
................................................................................... 4-26
Reprogrammable Asynchronous CMOS Logic Device ..., 4-44
VMEDbus Interface Controller ............oooiiiiiiiiiiiiii i 10-1
VMEbus Address Controller ........ ... 10-15

xiv
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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 inte-
grated 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, as-
sembly, and text. 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-megabyte SRAM is manufactured
using its proprietary 0.65-micron CMOS process. -

Inkeeping 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, Erasable Programmable Log-
ic Devices, Logic, RISC microprocessors, ECL SRAMs and
PLDs, and module products. Members of the CMOS Static RAM
family include devices in densities of 64 bits to 1 Mbit, and per-
formance 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 BiC-
MOS family of 64K and 256K SRAMs in 16K x 4 and 32K x 8 con-
figurations offers speeds as fast as 8 ns. Cypress’s CMOS cache
RAMEs include a 4K x 18 cache tag RAM at 12 ns match, a 32K
x 9 cache RAM with a 14-ns access time, an 8K x 16 cache RAM
with a 25-ns access time, and a 16K x 16 cache RAM with a 12-ns
access time.

Cypress’s CMOS programmable products consist of high-speed
PROMs and Erasable Programmable Logic Devices (EPLDs),
both employing an EPROM programming element. Like the
high-speed Static RAM family, these products are the natural
choice to replace older devices because they provide superior per-
formance at one half of the power consumption. PROM densities
range from 4 to 512 kilobits in byte-wide organization. EPLD
products range from 20 pins to 84 pins with performance as fast
as 156 MHz. To support new programmable products, Cypress in-
troduced the QuickPro® programming system (CY3000) for
PLDs and PROMs, and the PLD ToolKit for PLDs. QuickPro is
a development tool that includes a single, IBM PC® compatible
add-on board and a software utility program. The PLD ToolKit
is a software design tool that assembles and simulates logic func-
tions, generates JEDEC files, and reverse assembles to create
source files. Both QuickPro and the PLD ToolKit software are up-
dated via floppy disk, thereby allowing quick support of all Cy-
press programmable products.

Logic products include circuits such as 4-bit and 16-bit slices, 16
x 16 multipliers and 16-bit microprogrammable ALUs, a family
of 1K/2K x 8 and 4K/8K x 8 dual-port SRAMS,; as well as a family
of FIFOs that range from 64 x 4 to 32K x 9. Cypress also offers
application-specific FIFOs such as the 2K x 9 bidirectional FIFO
and the 512/2Kx 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 need.

Until 1988, all Cypress products were TTL I/O-compatible. In
1989, Cypress introduced ‘ECL products having access times
(propagation delays) of less than 3.5 ns in either of the popular
1/O configurations, 100K or 10K/10KH. ECL RAMs include 256
x 4, 1K x 4, and 16K x 4 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 to
40 percent while achieving 4-ns access times (RAM) and 6-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
(CRAMEs). The family is functionally partitioned to provide a
range of features, performance, and price to suit each type .of
application. '

Situated in California’s Silicon Valley (San Jose) and Round Rock
(Austin), Texas, 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 facility, the entire wafer fabrication area
is specified to be a Class 1 environment. This means that the ambi-
ent air has less than 1particle of greater than 0.2 microns in diam-
eter per cubic foot of air. Other environmental considerations are
carefully insured: temperature is controlled to a 0.2 degree
Fahrenheit tolerance; filtered air is completely exchanged more
than 10 times each minute throughout the fab; and critical equip-
ment 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.

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

In the last decade, there has been a tremendous need for high-
performance semiconductor products manufactured with a bal-
ance of SPEED, RELIABILITY, and POWER. Cypress Semi-
conductor 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 em-
ploys lightly doped extensions of the heavily doped source and
drain regions for both “N” and “P” channel transistors for signifi-
cant improvement in gate delays. Further improvements in per-
formance, through the use of substrate bias techniques, have add-
ed the benefit of eliminating the input and output latch-up
characteristics associated 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 carly 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
(Metal Oxide Silicon)also since the early 1970s. EPROM technol-
ogy has traditionally emphasized density advantages while forsak-
ing performance. Through improved technology, Cypress has
produced the first high-performance CMOS PROMSs and
EPLDs, replacing 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
tsci{ pr&duction in 1991 with the introduction of its 1-megabyte
AM. '

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 de-
vice to operate at a lower die temperature. Now higher levels of
integration 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 inno-
vation.

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
techniques, the elimination of the “P” MOS pull-ups in the output
drivers, the use of guardring structures and care in the physical
layout of the products.

Cypress has also developed additional process innovations and
enhancements: 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 BiICMOS 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 is a registered trademark of International Business Corporation.

QuickPro is a trademark of Cypress Semiconductor Corporation.

SPARC is a registered trademark of SPARC International, Inc.
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Product Selector Guide

static RAMs

Size Organization Pins Part Number Speed (ns) Icc(/:in;;fm‘ Packages | Availability
64 16 x4 —Inverting 16 | CY7C189 tan = 15,25 55@25 DLP Now
64 16 x4 — Non-Inverting 16 .| CY7C190 taa = 15,25 55@25 D,LP ‘Now
64 16 x4 —Inverting 16 | CY745189 taa =35 90@35 D,P Now
64 16 x4 —Inverting 16 | CY27S03A taa = 25,35 90@25 D,L,P Now
64 16 x4 —Non-Inverting 16 | CY27S07A taa = 25,35 20@25 D,L,P Now
64 16 x4 —Inverting Low Power 16 | CY27LS03M taa = 65 38@65 D,L Now
1K 256x4 22 | CY1C122 taa = 15,25,35 60 @25 D,L,P,S { Now
1K 256 x4 248 | CY7C123 tan = 7,9,10,12,15 120@7 D,L,p,V | Now
1K 256x4 22 | CY9122/91L22 taa = 25,35,45 120@25 D,P | Now
1K 256 x4 22 | CY93422A/931422 | taa = 35,45,60 80@45 D,L,P Now
4K 4Kx1—CS Power-Down 18 | CY7C147 taa = 25,35,45 80/10@ 35 D,L,P,S | Now
4K 4Kx 1~ CS Power-Down 18 | CY2147/21147 taa = 35,45,55 125/25@ 35 D,P Now
4K 1K x4 —CS Power-Down 18 | CY7C148 taa = 25,35,45 80/10 @35 D,L,P,S | Now
4K 1K x4 —CS Power-Down 18 | CY2148/211L48 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 | CY2149/21149 taa = 35,45,55 120@35 D,P Now
4K 1K x4 —Separate I/0, Reset 24S | CY7C150 taa = 10,12,15,25,35 | 90@12 D,L,P,S | Now
8K 1K x 8 —Dual Port Master 48 | CY7C130 taa = 25,35,45,55 170 @25 D,L,P Now
8K 1K x8 —Dual Port Slave 48 | CY7C140 taa = 25,35,45,55 170@25 D,LP Now
8K 1Kx8 —Dual Port Master 52 | CY7C131 taa = 25,35,45,55 170 @25 LJ Now
8K 1K x 8 —Dual Port Slave 52 | CYIC141 taa = 25,35,45,55 170@25 LJ Now
16K | 2Kx8—CSPower-Down 24S | CY7C128 taa = 35,45,55 90/20 @S5 D,L,P,V | Now
16K | 2Kx8—CS Power-Down 24 | CY7C128A taa = 20,25,35,45,55 | 90/20@55 D,L,BV | Now
16K | 2Kx8—CS Power-Down 24 | CY6116 taa = 35,45,55 12020@55 | D,L Now
16K | 2Kx8—CSPower-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 | CY7C167 taa = 35,45 50/15 @25 D,L,PV | Now
16K | 16Kx1—CSPower-Down 20 | CY7C167A taa = 15,20,25,35,45 | 50/15@45 D,L,PV | Now
16K | 4Kx4—CSPower-Down 20 | CY7C168 taa = 35,45 90/15 @25 D,L,PV | Now
16K | 4Kx4—CSPower-Down 20 | CY7C168A taa = 15,20,25,35,45 | 70/15 @45 D,L,PV | Now
16K | 4Kx4 20 | CY7C169 taa = 35,40 90@25 D,L,PV | Now
16K | 4Kx4 20 | CY7C169A taa = 15,20,25,35,45 | 70@45 D,L,P,V | Now
16K | 4Kx4-—Output Enable 228 | CY7C170 taa = 35,45 90 @45 D,L,P,V | Now
16K | 4Kx4—Output Enable 22S | CY7C170A taa = 15,20,25,35,45 | 90@45 D,LBV | Now
16K | 4Kx4—Separatel/O 248 ] CY7C171 taa = 35,45 90/15 @25 D,L,BV | Now
16K | 4Kx4—Separatel/O 24S | CY7C171A taa = 15,20,25,35,45 | 90@45 D,LPV | Now
16K | 4Kx4—Secparate1/O 24S | CY7C172 taa = 35,45 90/15 @25 D,LPS | Now
16K | 4Kx4—Separatel/O 248 | CYTCIT2A taa = 15,20,25,35,45 | 90@45 D,LLBV | Now
16K | 2Kx8—Dual Port Master 48 | CY7C132 taa = 25,35,45,55 170@25 D,LP Now
16K | 2Kx8—DualPortSlave 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 L,J Now
16K | 2Kx8-—DualPort Slave 52 | CY7C146 taa = 25,35,45,55 170@25 L1J Now
32K | 4Kx8—DualPort,No Arbitration 48 | CY7B134 taa = 20,25,35 240 D,RJ,L | 2091
32K | 4Kx8—Dual Port,w/Semaph 52 )} CY7B1342 | tan = 20,25,35 240 ILL 2Q91
32K | 4Kx8—Dual Port,No Arbitration 52 | CY7B135 taa = 20,25,35 240 I,L 2Q91
32K | 4Kx8-—DualPort,w/Semaph,Busy,Int | 68 CY7B138 taa = 15,25,35 260 G,J,.LL 2Q91
64K | 8Kx8—DualPort,w/Semaph, Busy,Int | 68 | CY7B144 taa = 15,25,35 260 G,JL 2Q91
64K | 8Kx8—CSPower-Down 285 | CY7B18S taa = 10,12,15 140/40@12 | D,EV Now
64K | 8Kx8—CS Power-Down 28 | CY7B186 taa = 12,15 140/40@12 | D,PBV Now
64K | 8Kx8—CSPower-Down 285 | CY7C185A taa = 20,25,35,45 12020@15 | D,L,LPV | Now
64K | 8Kx8—CSPower-Down 28 | CY7C186A taa = 20,25,35,45 12020 @15 D,P Now
64K | 16Kx4—CSPower-Down 225 | CY7B164 taa = 10,12 130/40@10 | D,PV Now
64K | 16Kx4 —CSPower-Down 225 | CY7C164A taa = 20,25,35,45 115/40@20 | D,L,PV | Now
64K '| 16Kx4—Linear Decodewith 5 CSs 285 | CY7B160 taa = 10,12,15 120140@12 | L,V Now
64K | 16Kx4—OutputEnable 24S | CY7B166 taa = 10,12 130/40@10 | D,BV Now
64K | 16Kx4 —Output Enable 24S | CY7C166A taa = 15,20,25,35,45 | 115/40@15 D,L BV | Now
64K %3]%1(4 —Separate /0, Transparent 285 | CY7B161 taa = 10,12 130/40@10 | D,BV Now

rite
64K 16K x4 —Separate [/O 28S { CY7B162 taa = 10,12 130/40@10 D,BV Now
64K %3[(2“—Scparath/O,Transparem 285 | CY7C161A taa = 15,20,25,35,45 | 115/40@15 | D,L,RV | Now
rite
64K 16Kx4 —Separate /0 28S | CY7C162A taa = 15,20,25,35,45 | 115/40@15 D,L,PV | Now
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Static RAMS (continued)

Size : Organization Pins | Part Number Speed (ns) kc(gi”ngnn Packages | Availability
64K | 64Kx1—CSPower-Down 22S | CY7C187A taa = 15,20,25,35,45 | 90/40 @15 D,L,PV Now
72K | 8Kx9 285 | CY7C182 taa = 25,35,45,55 140/35@25 | D,RV Now
76K | 4Kx18—Cache Tag, Multiprocessing 68 | CY7C180 tmarcu = 12,15,20 250@12 G,J,L 2Q91
76K | 4Kx18-Cache Tag, Uniprocessing 68 | CY7C181 tmatcH = 12,15,20 250@12 G,J,L 2091
128K | 8Kx16 — Addresses Latched except A12 52 | CY7C183 taa = 25,35,45 220@25 J Now
128K | 8Kx16 —Addresses Latched 52 | CY7C184 tas = 25,35,45 220@25 J Now
256K | 16Kx16 —SPARC Cache RAM 52 | CY1C157 taa = 20,24,33 250 LL Now
256K | 16Kx16—Cache 52 | CY7C155 taa = 12,15,20 200@ 12 J,L 3Q91
256K | 16Kx16 —Cache 52 | CY7IC156 taa = 12,15,20 200@12 JL 3Q91
256K | 32Kx8—CS Power-Down 28 | CY7C198 taa = 25,35,45,55 170/35@25 | L Now
256K | 32Kx8~—CSPower-Down ‘ 285 | CY7C199 tas = 25,35,45,55 170/35@25 | D,L,BV Now
256K | 32Kx8—CS Power-Down 28 | CY7B198 taa = 12,15,20 155@12 L 3Q91
" 256K | 32Kx8—CS Power-Down 288 | CY7B199 tas = 12,15,20 155@12 PV,D 3Q91
256K | 64Kx4—CS Power-Down 24S | CY7C194 taa = 25,35,45 120/35@25 | D,L,RV Now
256K | 64Kx4—CS Power Downwith OE 28S | CY7C196 taa = 25,35,45 120/35@25 | D,L,BV Now
256K | 64K x4 —Separate 1/0, Transparent Write 285 | CY7C191 taa = 25,35,45 120/35@25 | D,L,pV Now
256K | 64Kx4—Separate1/O . 2851 CY7C192 taa = 25,35,45 120/35@25 | D,L,PV Now
256K | 64Kx4—Common /0, Linear Decode 28S | CY7B153 tag = 12,15,20 135@12 PV,D,L 4Q91
256K | 64Kx4—Common1/0, Linear Decode 285 | CY7B154 taa = 12,15,20 135@12 PV,D,L 4Q91
256K | 64K x4 —Separate 1/O, Transparent Write 285 | CY7B191 tas = 12,15,20 135@12 PV,D,L 4Q91
256K | 64Kx4—Separate1/O 28S | CY7B192 taa = 12,15,20 135@12 PV,D,L 4Q91
256K | 64Kx4—CSPower-Down 24S | CY7B194 taa = 12,15,20 135@12 BV,D,L 3Q91
256K | 64Kx4—CS Power-Downw/OE 285 | CY7B195 tasa = 12,15,20 135@12 PV,D,L 3Q91
256K | 64K x4 —CS Power-Downw/OE,Second CS | 28S | CY7B196 taa = 12,15,20 135@12 PV,D,L 3091
256K | 64Kx4—CSPower-Downw/OE 288 | CY7C195 taa = 25,35,45 120/35@25 | BV,D,L Now
256K | 256Kx1—CommonI1/Ow/OE 24S | CY7B193 taa = 12,15,20 110@12 PV,D,L 4Q91
256K | 256K x1—CS Power-Down 24S | CY7B197 taa = 12,15,20 110@ 12 BV,D,L 3Q91
256K | 256K x1—CSPower-Down 248 | CY7C197 taa = 25,35,45 100/35 @25 PV,D,L Now
256K | 256K x1—Linear Decode 28S | CY7TB163 tas = 12,15,20 110@12 PV,.D,L 4Q91
288K | 32K x 9—Cache, 486 Burst Mode 44 | CYTC173 taa = 14,18,21 250 @ 14 1L 3Q91
288K | 32K x 9—Cache, Linear Burst Mode 44 CY7C174 tas = 14,18,21 250@ 14 J,L 3Q91
™ 128K x 8 — CS Power-Down 32 | Cy7C108 taa = 25,35,45 160 @ 25 L 3Q91
™M 128K x8 —CS Power-Down 32 | CY7C109 tan = 25,35,45 160 @25 V,D 2Q91
M 256K x4 —CS Power-Downw/OE 28 | CY7C106 tan = 25,35,45 130@25 V,D,L 3Q91
M 256K x4 —Separate 1/0, Transparent Write 32 | Cy7C101 taa = 25,35,45 130@25 D,L 3Q91
M 256K x4 —Separate 1/0 32 | CY7C102 taa = 25,35,45 130@25 V,D,L 3Q91
M 1M x1—CS Power-Down 28 | CY7C107 taa = 25,35,45 130@25 V,D,L 3Q91
ECL SRAMs
Size Organization Pins Part Number Speed(ns) Igg Packages Availability
1K 256 x4—10K/10KH 24.4 CY10E422 tan =5 220 D,LLK Y Now
1K 256 x4—10K/10KH 24.4 | CY10E422L taa = 5,7 150 D,L,J,K Now
1K 256 x4—100K 24.4 | CY100E422 taa =5 220 D,L K, Y Now
1K 256 x4—100K 24.4 | CY100E422L, taa=5,7 150 D,L,J,K Now
4K 4Kx1-10K 18.3 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 =45 275 D,LKY Now
4K 1024x4—10K/10KH 24.4 CY10E474L tan =5,7 190 D,L,J,K Now
4K 1024 x4 —- 100K 244 | CY100E474 tan =3.5,5 275 D,LLK Y Now
4K 1024 x4 —100K 24.4 | CY100E474L taa=5,7 190 D,L,JK Now
16K | 4Kx4—10K/10KH 28.4 | CY10E484 tan = 320 D,K 4Q91
16K 4Kx4— lOK/lOKH 28.4 CY10E484L tan=7,8 180 D,K 4Q91
16K | 4Kx4—100K 28.4 | CY101E484 tan = 320 D.K 4Q91
16K | 4Kx4—-100K 28.4 | CY100E484L taa=738 180 D,K 4Q91
64K 16Kx4—10K/10KH 28.4 CY10E494 tan = 7,8,10 190 D,K,V Now
64K | 16Kx4—10K/10KH 28.4 | CY10E494L tan =12 135 DK,V Now
64K 16K x4 —100K 28.4 CY101E494 taa = 7,8,10 190 D,K,V Now
64K 16Kx4—100K 28.4 CY100E494L tan =12 135 D,K,V Now
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SRAM Modules
Size Organization Pins | Part Number Speed (ns) Icc(/:.ing.ﬁfnk Packages Availability
256K 64K x4 —SRAM (JEDEC) 24 CY7M194 tan = 12,15 325@10 HD Now m
256K 64K x4 —SRAM (JEDEC) 24 CYM1220 taa= 12,15 325@10 HD Now
256K 32Kx8—SRAM (JEDEC) 28 CYTM199 tan=12,15 3715@10 HD Now
256K 32K x8 —SRAM (JEDEC) 28 CYM1400 taa= 12,15 375@ 10 HD Now
256K 16Kx16 —SRAM (JEDEC) 40 CYM1610 taa=12,15 550@12 HD Now
taa = 20,25,35,45,50 330@20 HD Now
256K 16Kx16 —SRAM 36 CYM1611 tan = 12,15 550@12 HV, PV Now
taa = 20, 25,30,35,45 330@20 HV, PV Now
512K 16K x 32—SRAM (JEDEC) 64 CYM1821 thaa = 12,15 960 @12 PZ,PM Now
tas = 20,25,30,35,45 720@25 PZ,PM Now
tan=12,15 9%60 @12 HV Now
512K | 16Kx32—SRAM 88 | Ccymiszz | MZIBI2 L 55 4 720%25 v Now
768K 32Kx24 -SRAM 56 CYM1720 taa = 25,30,35 330@25 PZ Now
M 256K x4 —SRAM (JEDEC) 28 CYM1240 taa = 25,30,35,45 480 @25 HD Now
M 128Kx8 —SRAM (JEDEC) 32 CYM1420 taa = 25,30,35,45,55 210@ 30 HD, PD Now
M 128Kx8 —SRAM 30 CYM1422 tan = 35,45,55 200@ 35 PS Now
M 128Kx8 —SRAM (JEDEC) 32 CYM1423 tas = 45,55,70 210@45 PD Now
M 32Kx32—-SRAM 66 CYM1828 tas = 35,45,55,70 400@45 HG Now
M 64K x16 —SRAM (JEDEC) 40 | CYM1620 taa = 25,30, 35,45,55 340@ 25 HD, PD Now
M 64Kx16 —SRAM 40 CYM1621 taa = 20,25,30,35,45 . 1250 @20 HD Now
M 64Kx16-~SRAM 40 CYM1622 taa = 25,30,35,45 400@ 25 HV Now
M 64K x 16 —SRAM (JEDEC) 40 CYM1624 tan = 25,35,45 500 @ 25 PV Now
M 16Kx68 —SRAM, Registered Address | 104 | CYM1910 taa = 25,35,45 1900 @ 25 PV Now
M 16Kx68 —SRAM, Latched Address 104 | CYM1911 taa = 25,35,45 1900 @25 PV Now
M 256Kx8—SRAM(JEDEC) 60 CYM1441 tas = 25,35,45 960 @ 25 PZ Now
2M 64K x32—SRAM 60 | CYM1830 tas = 25,30,35,45,55 880@25 HD Now
M 64K x 32—SRAM (JEDEC) 64 CYM1831 taa = 20,25, 30, 35,45 720@ 20 PZ,PM Now
2M 64Kx32—SRAM 60 | CYM1832 tan = 25,35,45,55 980 @25 PZ Now
2.25M | 256Kx9—SRAM 44 CYM1540 taa = 30,35,45 1125@ 30 PS,PF Now
4M 512Kx 8 ~SRAM (JEDEC) 32 CYM1466 tan = 35,45,55,70,85, 350@ 35 HD 1Q91
100,120 184 @55
84 @100
aM 512Kx8—SRAM 36 CYM1460 taa = 35,45,55,70 625@35 PF,PS Now
4M 512Kx8-SRAM 36 CYM1461 taa = 70,85,100 150 @70 PE,PS Now
4M 512K x8 —SRAM (JEDEC) 32 | CYM1464 taa = 35,45,55,70 300@ 35 PD Now
aM 512Kx8—SRAM(JEDEC) 32 | CYM1465 taa = 85,100, 120,150 | 110@85 PD Now
4M 256Kx16 —SRAM 40 | CYM1644 taa = 25,30,35,45 480 @25 1 4% 1Q91
4M 256Kx16 —SRAM 48 CYM1641 tas = 25,30,35,45,55 1800 @25 HD Now
8M 256Kx 32—~ SRAM 60 | CYM1840 taa = 25,30, 35,45, 55 1120@25 HD,PD 1091
M 256K x 32—-SRAM (JEDEC) 64 CYM1841 taa = 25,30,35,45,55 960 @ 25 PZ,PM Now
8M IMx8—-SRAM 36 CYM1471 taa = 85,100,120 110@85 PS 1Q91
M 1IMx9—-SRAM 44 CYM1560 taa = 30,35,45 1200 @ 30 PS 1Q91
16M 2Mx8—-SRAM 36 CYM1481 tan = 85,100,120 110@85 PF,PS Now
PROMs
Size Organization Pins | Part Number Speed (ns) ICC(/:lSABél;)CDR Packages Availability
4K 512x8—Registered 24S | CY71C225 tsasco = 25/12,30/15 90 D,L,P Now
8K 1024 x8 —Registered 24S | CY7C235 tsasco = 25/12,30/15 90 D,L,P Now
8K 1Kx8 24S | CY7C281 tan = 30,45 90 D,L,P Now
8K 1Kx8 24 CY7C282 tan = 30,45 90 D,L,P Now
16K | 2Kx8—Registered 24S | CYTC245/L | tsarco = 25/12,35/15 100,60 D,L,RQW,S | Now
16K | 2Kx8—Registered 24S | CYTC245A/ | tsaco = 15/10,18/12 60@35 D,L,PQW,S | Now
16K | 2Kx8 24S | CYTC291/L | taa = 35,40 90,60 D,L,RQ,W,S | Now
16K | 2Kx8 24S | CYTC291A/L | taa = 25,30,35,50 60@ 35 D,L,PQ,W,S | Now
16K | 2Kx8 24 CY7C292/1. | taa = 35,50 90,60 D,P Now
16K | 2Kx8—CS Power-Down 24S | CYTC293A/L | taa = 25,30,35,50 60/15 @ 35 D,L,PQ,W,S | Now
64K | 8Kx8—CS Power-Down 248 | CY7C261 taa = 20,25,30, 35,4045,55 100/30 D,L,EQ,W,S | Now
64K | 8Kx8 24S | CY7C263 taa = 20,25,30, 35,40,45,55 | 100 D,L,PRQ,W,S | Now
64K | 8Kx8 24 CY7C264 taa = 20,25,30, 35,40,45,55 | 100 D,P Now
64K | BKx8—Registered 288 | CY7C265 tsa/co = 40/20,15/12 80 D,L,RQ,W,S | Now
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PROMs (continued)
Size Organization Pins | PartNumber Speed (ns) 'CC(/:ISA"él'ﬁka Packages Availability
64K | 8Kx8—~EPROM Pinout 28 CY7C266 tan = 20,25,35, 45, 55 80/15 D,L,PQW Now
64K | 8Kx8—Registered, Diagnostic | 285 | CY7C269 tsasco = 40/20,50/25 100 D,L,PQ,W,S | Now
64K | 8Kx8—Registered, Diagnostic | 32 CY7C268 tsasco = 40/20,50/25 100 D,L,QW Now -
128K | 16K x8 —CS Power-Down 28S | CY7C251 taa = 45,55,65 100/30 D,L,PQW Now
128K | 16Kx8 28 CY7C254 tas = 45,55,65 100 D, Now
256K | 32Kx8-CSPower-Down 285 | CY7C271 taa = 35, 45,55,65 106/30 D,L,PQ,W Now
256K | 32K x8 — EPROM Pinout 28 CY7C274 taa = 35, 45,55 120/30 D,L,RQ,W Now
256K | 32Kx8—Registered 288 | cy7c277 tsasco = 40/20 120/30 D,LLEQW | Now
256K | 32Kx8—Latched 28 CY7C279 taa = 35, 45,55 120 D,L,PQW Now
512K | 64Kx8 28 CY7C286 taa = 60 120/40 Q,w Now
512K | 64Kx8—Registered 285 | CY7C287 tco =20 180 Qw Now
512K | 64Kx8with ALE 285 | CY7C285 taa = 65/20 180 Qw Now
512K | 64Kx8with ALE 328 | CY7C289 1aa = 65/20 180 Qw Now
PLDs
Size Organization Pins | Part Number Speed (ns) Iec/Is/Tecpr Packages Availa-
(mA@ns) . bility
PAL20 1618 20 | PALCI16L8/L |tpp =20 70,45 D,L,P,Q,V,W .. | Now
PAL20 | 16R8 20 | PALC16R8/L |tgco = 15/12 70,45 D,L,PQ,VW Now
PAL20 | 16R6 20 PALC16R6/L | tppssico = 20/20/15 70,45 D,L,BQ, VW Now
PAL20 16R4 20 PALC16R4/L. | tppssico = 20/20/15 70,45 D,L,PQ,VW Now
PLD20 | 18G8—Generic 20 | PLDC18G8 tpovsico = 12/8/10 90/70 D,L,P,Q,V,W,J | Now
PLD24 | 22V10—Macrocell 24S | PALC22V10/L | tppss/co = 25/15/15,20/12/12 90,55 | D,L,R,Q,W,J Now
PLD24 | 22V10-—Macrocell 24S | PALC22V10B | tppssico = 15/10/10 90 D,L,F,Q,W,J,H | Now
PLD24 | 22V10—Macrocell 24S | PAL22VIOC | tppisico =1;./§‘,/53//g, 51‘0/3.6/7.5, 190 D,L,PBJ Now
PLD24 | 22VP10—Macrocell 24S | PAL22VP10C | tppysico =l§./i,/53;g,510/3.6/7 .5, 190 D,L,RJ Now
PLD24 |20G10—Generic 24S | PLDC20G10 | tppssico = 25/15/15 55 D,L,PQ,W,)J Now
| PLD24 | 20G10—Generic 248 | PLDC20G10B | tpoysico = 15/12/10 70 D,L,EQ,W,J,H | Now
PLDB24 | 20G10—Generic 248 | PLDC20G10C | tpoysico = 10/3.6/7.5,12/4.5/9.5 | 190 D,L,PJ 2Q91
PLD24 | 20RA10—Asynchronous | 24S [ PLD20RA10 | tppysico = 15/10/15 80 D,L,PQ,W,J,H | Now
PLD24 | 7B326—16 Macrocell 24S | CY7B326 tpp =12 170 D,J,K,.L,PY 4Q91
PLD28 | 7C330—State Machine 285 [ CY7C330 ‘fmax; tis, tco= 66 MHz/3ns/12ns | 130@50MHz | D,L,P,Q,W,J,H | Now
PLD28 | 7C331—Asynchronous, | 288 |CY7C331 tpoisico = 20/12/20 120@25ns | D,L,RQ,W,;;H | Now
Registered
PLD28 | 7C332—Input Registered, | 285 [CY7C332 tpp = 20 120@20ns D,L,PQ,W,J,H | Now
Combinatorial .
PLD28 | 7B333—16 Macrocell 285 {CY7B333 tporsico = 10/8/8 170 D, LK LPY |4Q91
PLD28 | 7B336—InputReg.,2PTs [28S | CY7B336 fmaxp = 156 MHz - 180 D,J, LRV Now
PLD28 | 7B337—InputReg.,4PTs | 285 |CY7B337 fmaxp = 142 MHz 180 D,JL PV Now
PLD28 | 7B338 —ZOP’Ii‘;pul Latched, |[28S |CY7B338 fmaxp = 156 MHz 180 D,J,L BV Now
PLD28 7B339;?)Tutput Latched, |28S |CY7B339 fmaxp = 142MHz 180 D,J,L,BV Now
5
PLD28 | 7C361—32Macrocell 285 { CY7C361 fmax = 125MHz. 140 D,J,L,P,Q,W,H { Now
MAX28 [ 7C344 —32Macrocell 288 | CY7C344 tpprsico = 20/10/15 120 D,L,PQ,W,J,H | Now
MAX44 | 7C343 —64 Macrocell 44 |cyic343 tpoisico = 30/22/16 1557100 L H Now
MAX68 | 7C342—128 Macrocell 68 CY7C342 tpprsico = 30/22/15 310/200 L,J,G,H,R Now
MAX84 | 7C341—192Macrocell 84 CY7C341 tpp = 35 470/340 ILH Now
ECL PLDs
L .  Ige I
Organization Pins Part Number Speed (ns) (A @ns) Packages Availability
16P8 —10KH 24 CY10E301 tpp = 3.5,4 : 240 D,K, Y Now
16P8 —10KH 24 CY10E301L tpp =6 170 PJ Now
16P8— 100K 24 CY100E301 tpp = 3.5,4 240 D,K, Y Now
16P8— 100K 24 CY100E301L tpp =6 170 PJ Now
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iCL PLDs
L . Ige P
Organization Pins Part Number Speed (ns) (mA@s) Packages Availability
16P4—10KH 24 CY10E302 tpp = 3,4 220 D,KY Now
16P4—10KH 24 CY10E302L tpp=4 170 Pl Now
16P4 —100K 24 CY100E302 tpp = 3,4 220 D, K Y Now
16P4—100K 24 CY100E302L tpp = 4 170 PJ Now
TIFOs
Organization Pins Part Number Speed Iec/lse 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 10,15,25 MHz 75 D,L,P Now
64x5 18 CY7C402 5,10,15,25MHz 75 D,L,P Now
64x5—w/OE 18 CY7C404 10,15,25MHz 75 D,L,P Now
64 x8—w/OE and Almost Flags 288 CY7C408A 15,25,35 MHz 120 D,L,BV Now
64x9—w/Almost Flags 28S CY7C409A 15,25,35 MHz 120 D,L,BV Now
512x9—w/Half Full Flag 28 CY7C420 20, 25,30,40,65ns | 142/30 D,P Now
512x9 —w/Half Full Flag 288 CY7C421 20, 25,30,40,65ns | 142/30 D,J,L,pBV Now
512 x 9—Clocked 288 CY7C441 14,20, 30 ns* 180 D,L,J,PRV 1Q91
512 x 9— Clockedw/ Prog. Flags 32 CY7C451 14,20, 30 ns* 180 D,LJ 1Q91
1Kx9 —w/Half Full Flag 28 CY7C424 20, 25,30,40,65ns | 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
2Kx9 —w/Half Full Flag 28 CY7C428 20, 25,30,40,65ns | 142/30 D,P Now
2K x9—w/Half Full Flag 288 CY7C429 20, 25,30,40,65ns | 142/30 D,J,L,BV Now
2K x9—Bidirectional 28S CY7C439 30,40,65ns 140/40 D,LLEV Now
2K x 9 —Clocked 288 CY7C443 14,20, 30ns* 180 D,L LBV 1Q91
2K x 9 —Clocked w/ Prog. Flags 32 CY7C453 14,20, 30ns* 180 D,L,J 1Q91
4K x9 —w/Half Full Flag 28 CY7C432 25,30,40,65ns 142/25 D,P Now
4K x 9 —w/Haif Full Flag 28S CY7C433 25,30,40,65ns 142/25 D,J LBV 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,JL,P 2Q91
8K x 9 —w/ Prog. Flags 28 'CY7C470 15,25,40ns 180 D,J,L,P 2Q91
16K x 9 —w/ Half Full Flag 28 CY7C462 15,25,40ns 180 D,J,L,P 2091
16K x 9 —w/Prog. Flags 28 CY7C472 15,25,40ns 180 D,J,L,P 2Q91
16K x 9—Module 28 CYM4220 30, 40, 50, 65 ns 540/120 HD Now
32K x 9 —w/Half Full Flag 28 CYT7C464 15,25,40ns 180 D,J,L,P 2Q91
32K x 9—w/Prog. Flags 28 CY7C474 15,25,40ns 180 D,J,L,P 2091
64K x 9—Module 28 CYM4241 85,100ns 240 @85 PD Now
Logic
Organization Pins | PartNumber Speed (ns) 'Cc"l:ilg'nc:m‘ Packages | Availability
2901— 4-Bit Slice 40 | CY7C901 tork = 23,31 70 D,L,BJ Now
2901 —4-Bit Slice 40 CY2901 C 140 D,p Now
4x2901—16-Bit Slice 64 CY7C9101 tcx = 30,40 60 D,L,PJ Now
29116 —16-Bit Controller 52 CY7C9116 toLx = 35,45,53,79,100 145 D,L,G,J Now
29116 — 16-Bit Controller 52 CY7C9115 terx = 35,45,53,79,100 145 J Now
29117 —16-Bit Controller 68 CY7C9117 tepk = 35,45,53,79,100 145 L,G,J Now
2909 —Sequencer 28 CY7C909 tox = 30,40 55 D,L,BJ Now
2911 —Sequencer 20 CY7C911 tcx = 30,40 55 D,L,PJ Now
ICL/TTL Translator — 10KH 84 CY10E383 tpp = 3/4ns 255 J 291
ICL/TTL Translator — 100K 84 CY101E383 tpp = 3/4ns 255 J 2Q91
Note:

* Clocked FIFO [CY7C441/443/451/453] times are cycle times.
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Logic (continued)
Organization . " Pins | PartNumber Speed (ns) .| Jec/lseflccpr | Packages | Availability
2909 —Sequencer 28 CY2909 A v 170 - D,P Now
2911-—Sequencer 20 CY2911 A . 70 -.| D,P Now
2910~ Controller (17-word Stack) 40 CY7C910 terk = 40,50,93 ‘100 D,L,BJ Now
2910 Controller (9-word Stack) 40 CY2910 A R b i/ D,L,BJ Now
16 x 16 Multiplier 64 CY7C516 tme = 38,45,55,75 100 @ 10 MHz D,L,BG,J Now
16 x16 Multiplier 64 CY7C517 tme = 38,45,55,75 100 @ 10MHz D,L,BG,J Now
16 x 16 Multiplier/Accumulator - 64 CY7C510 tmc =45,55,65,75 100 @ 10 MHz D,L,BG,J Now
RISC A
L . ' Icc/Tsp/Icepr S
Desc. org?nlthOH Pins | Part Numbelj ‘ Speed fns) (oA @40MHz) Packages Availability
Iu SPARC 32-bit Integer Unit 207 | CY7C601A | Freq. = 40,33,25MHz | 675 G Now
| FPU | Floating-Point Unit 143 | CYTC602A | Freq. = 40,33,25MHz | 350 G Now'
(Controller and Processor) : : .
CMU | Cache-Controlled Memory 243 | CYTC604A | Freq. =40, 33,25MHz | 650 G Now
Management Unit . .
CMU | CacheController and Multiprocessing | 243 | CY7C605A | Freq. = 40,33,25MHz | 850 G 25 MHz Now
-MP Memory Management Unit : 33MHz2Q91
. 40 MHz 3WQ91
118 SPARC 32-bit Integer Unit for 160 | CY7C611A | Freq. = 25MHz 600 P Now
Embedded Control ) :
Csu SPARC Cache Storage Unit 52 CY7C157A | Freq. = 40,33,25MHz | 250 J Now
Design and Programming Tools
PartName Type Part Number (
QuickProHI Programmer - | CY3300
PLD ToolKit Design Tool CY3101
MAX+PLUS Design Tool - CY3201 -
QP2—MAXPLD Programmer Programmer CY3202
MAX + PLUS PLS-EDIF Design tool CY3210

Notes:

The above specifications are for the commercial temperature rangé of 0°C to 70°C. Military témperature 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. o

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

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

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

F, K, and T packages are special order only.

MAX and MAX + PLUS are trademarks of Altera Corporation.

Package Code: :

B = PLASTIC PIN GR]D ARRAY S = SOIC

D = CERDIP : T = WINDOWED CERPAK

F = FLATPAK U = WINDOWED CERAMIC QUAD FLATPACK
G = PIN GRID ARRAY (PGA) V = S0J

H = WINDOWED HERMETIC LCC W = WINDOWED CERDIP

J = PLCC X = DICE

K = CERPAK HD = HERMETIC DIP

L = LEADED CHIP CARRIER (LCC) HV = HERMETIC VERTICAL DIP
N = PLASTIC QUAD FLATPACK PF = PLASTIC FLAT SIP

P = PLASTIC PS = PLASTIC SIP

Q = WINDOWED LCC PZ = PLASTIC ZIP

R = WINDOWED PGA Y = CERAMIC LCC
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In general, the codes for all products (except modules) follow the format below.

PAL & PLD
PREFIX DEVICE SUFFIX FAMILY
‘parc! TR8' 25 p c' ' pAL20 !
PALC 16R8 L-35 P C LOW POWER PAL 20
PALC 22V10 25 WC PAL 24 VARIABLE PRODUCT TERMS
PLD C 20G10 -25 WC GENERIC PLD 24
cY 7C330 -33pP C PLD SYNCHRONOUS STATE MACHINE
CcY 10E302 -25DC 10K ECL PLD
CY 100E302 -25 D C 100K ECL PLD
RAM, PROM, FIFO, uP, ECL
PREFIX DEVICE SUFFIX FAMILY
ey 'V Poci2s! 7 —4spMB! ' cMOs SRAM !
cY 7B185 -15V C BiCMOS SRAM
CcY 7C245 L-35P C PROM
CcY 7C404 -25DMB FIFO
CcY 7C901 -23P C {LP
CY 10E415 -3 DC 0K ECL SRAM
CcY 100E415 3 FC 100K ECL SRAM
I-— PROCESSING

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

B = HI REL MIL STD 883C FOR MILITARY PRODUCT
= LEVEL 2 PROCESSING FOR COMMERCIAL PRODUCT
T = SURFACE-MOUNTED DEVICES (V & S PACKAGE) TO
BE TAPE AND REELED
R = LEVEL 2 PROCESSING ON TAPE AND REEL DEVICES

TEMPERATURE RANGE

C = COMMERCIAL (0°C TO 70°C

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

PACKAGE

= PLASTIC PIN GRID ARRAY
D CERD!
F = FLATPAK

G = PIN GRID ARRAY (PGA
H= WLIEDOWED LEADED CHIP CARRIER

J =PLCC

K = CERPAK (GLASS-SEALED FLAT PACKAGE)
L = LEADLESS CHIP CARRIER

N = PLASTIC QUAD FLATPACK

P = PLASTIC

Q = WINDOWED LEADLESS CHIP CARRIER
R = WINDOWED PGA

S = SOIC(GULL WING)

T = WINDOWED CERPAK

U = WINDOWED CERAMIC QUAD FLATPACK
V = SOIC (J LEAD

W = WINDOWED CERDIP

X = DICE (WAFFLE PACK)

Y = CERAMIC LEADED CHIP CARRIER

SPEED (ns or MHz)

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

1-9
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The codes for module products follow the the format below.

PREFIX DEVICE SUFFIX
Yeym! T1001' "HD-120MB!

L PROCESSING
B = MILITARY STANDARD 883
= STANDARD
TEMPERATURE RANGE
C = 0°CTO 70°C
I = -40°CTO 85°C
M = -55°C TO 125°C

SPEED

CONFIGURATION

D = DUAL-IN-LINE

G = PIN GRID ARRAY
Q = QUAD-IN-LINE

S = SINGLE-IN-LINE

V = VERTICAL DIP

Z = ZIGZAG-IN-LINE

TYPE
H = HERMETIC
P = PLASTIC

Cypress FSCM #65786

1-10
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CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS
2147-35C 7C147-35C 745189C 27S03C 7C197-45C 7C197-35C+
2147-45C 2147-35C 7C122-25C 7C122-15C+ 7C197-45M 7C197-35M
2147-45C 7C147-45C 7C122-35C 7C122-25C 7C198-45C 7C198-35C
2147-45M + 7C147-45M + 7C122-35M 7C122-25M 7C198-55C 7C198-45C+
2147-55C 2147-45C 7C123-12C 7C123-7C 7C198-55M 7C198-45M
2147-55M 2147-45M 7C128-35C 7C128-25C 7C199-45C 7C199-35C
2148-35C 211A48-35C 7C128-45C 7C128-35C 7C199-55C 7C199-45C+
2148-35C 7C148-35C 7C128-45M 7C128-35M + 7C199-55M 7C199-45M
2148-35M 7C148-35M 7C128-55C 7C128-45C+ 7C225-30C 7C225-25C
2148-45C 2148-35C 7C128-55M 7C128-45M + 7C225-30M 7C225-25M
2148-45C 21148-45C 7C130-45C 7C130-35C 7C225-40C 7C225-30C
2148-45M 2148-35M 7C130-55C 7C130-45C 7C225-40M 7C225-35M
2148-45M + 7C148-45M + 7C130-55M 7C130-45M 7C235-40C 7C235-30C
2148-55C 2148-45C 7C131-45C 7C131-35C 7C245-35C 7C245-25C
2148-55C 21148-55C 7C131-55C 7C131-45C 7C245-45C 7C245-35C
2148-55M 2148-45M 7C131-55M 7C131-45M 7C245-45M 7C245-35M
2149-35C 21149-35C 7C132-45C 7C132-35C 7C245A-25C 7C245A-18C
2149-35C 7C149-35C 7C132-55C 7C132-45C 7C245A-35C 7C245AL-35C
2149-35M 7C149-35M 7C132-55M 7C132-45M 7C245A-35M TC245A-25M
2149-45C 21149-45C 7C136-45C 7C136-35C 7C245AL-35C TC245A-25C+
2149-45M 2149-35M 7C136-55C 7C136-45C 7C245L-35C 7C245-35C+
2149-45M 7C149-45M 7C136-55M 7C136-45M 7C245L-45C 7C245L~-35C
2149-55C 2149-45C 7C140-35C 7C140-25C 7C251-55C 7C251-45C
2149-55C 21149-55C 7C140-45C 7C140-35C 7C251-65C 7C251-55C
2149-55M 2149-45M 7C140-55C 7C140-45C 7C251-65C 7C251-55C
21148-35C 7C148-35C 7C141-35C 7C141-25C 7C251-65M 7C251-55M
21148-45C 21148-35C 7C141-45C 7C141-35C 7C253-65M 7C253-55M
21148-45C 7C148-45C 7C141-55C 7C141-45C 7C254-55C 7C254-45C
21148-55C 21148-45C 7C147-35C 7C147-25C+ 7C254-65C 7C254-55C
211L49-35C 7C149-25C 7C147-45C 7C147-35C 7C254-65M 7C254-55M
21149-45C 21149-35C 7C148-35C 7C148-25C+ 7C261-45C 7C261-35C
21149-45C 7C149-45C 7C148-45C 7C148-35C 7C261-55C 7C261-45C
21149-55C 21149-45C 7C149-35C 7C149-25C+ 7C261-55M 7C261-45M
27S03AC 7C189-25C 7C149-45C 7C149-35C 7C263-45C 7C263-35C
27S03AM 7C189-25M 7C149-45M 7C149-35M 7C263-55C 7C263-45C
27S03C 27S03AC 7C150-25C 7C150-15C 7C263-55M 7C263-45M
27803C 745189C 7C150-35C 7C150-25C 7C264-45C 7C264-35C
27S03M 27S03AM 7C150-35M 7C150-25M 7C264-55C 7C264-45C
27S03M 545189M 7C167-35C 7C167-25C 7C264-55M 7C264-45M
27S07AC 7C190-25C 7C167-45M 7C167-35M + 7C268-50C 7C268-40C+
27S07AM 7C190-25M 7C168-35C 7C168-25C 7C268-60C 7C268-50C
27S07C 27S07AC 7C168-45M 7C168-35M + 7C268-60M 7C268-50M +
27S07T™ 27S07AM 7C169-35C 7C169-25C 7C269-50C 7C269-40C+
27807 7C190-25M 7C169-40M 7C169-35M + 7C269-60C 7C269-50C
2901CC 7C901-31C 7C170-35C 7C170-25C 7C269-60M 7C269-50M +
2901CM 7C901-32M 7C170-45C 7C170-35C 7C281-45C 7C281-30C
2909AC 7C909-40C 7C170-45M 7C170-35M 7C282-45C 7C282-30C+
2909AM 7C909-40M 7C171-35C 7C171-25C 7C291-35C 7C291-25C+
2910AC 7C910-50C 7C171-45M 7C171-35M+ 7C291-50C 7C291-35C
2910AM 7C910-51M 7C172-35C 7C172-25C 7C291-50M 7C291-35M
2910C 2910AC 7C172-45M 7C172-35M + 7C291A-35C TC291AL-35C
2910M 2910AM 7C186L-45M 7C186-45M 7C291A-35M 7C291A-30M
2911AC 7C911-40C 7C189-25C 7C189-15C+ 7C291A-50C 7C291AL-50C
2911AM 7C911-40M 7C190-25C 7C190-15C+ 7C291A-50M 7C291A-35M
3341-2C 7C401-5C+ 7C191-45M 7C191-35M 7C291AL~35C 1C291A-25C+
3341-2M 7C401-10M 7C192-45M 7C192-35M 7C291AL-50C 1C291AL-35C
3341C 3341-2C 7C194-35C 7C194-25C 7C2911L-35C 1C291-35C+
3341M 3341-2M 7C194-45C 7C194-35C+ 7C291L-50C 7C291L-35C
545189M 27503M 7C194-45M 7C194-35M 7C292-35C 7C292-25C+
6116-45C 6116-35C 7C196-35C 7C196-25C 7C292-50C 7C292-35C
6116-55C 6116-45C 7C196-45C 7C196-35C+ 7C292L-35C 7C292-35C+
6116-55M 6116-45M 7C197-35C 7C197-25C 7C292L-50C 1C2921.-35C

1-11
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CYPRESS CYPRESS
7C293A-35C 7C293AL-35C
7C293A-35M 7C293A-30M
7C293A-50C 7C293AL-50C
7C293A-50M 7C293A-35M
7C293AL-35C 7C293A-20C +
7C293AL-50C 7C293AL-35C
7C401-10C 7C401-15C
7C401-10M 7C401-15M
7C401-5C 7C401-10C
7C402-10C 7C402-15C
7C402-10M 7C402-15M
7C402-5C 7C402-10C
7C403-10C 7C403-15C
7C403-10M 7C403-15M
7C403-15C 7C403-25C
7C403-15M 7C403-25M
7C404-10C 7C404-15C
7C404-10M 7C404-15M
7C404-15C 7C404-25C
7C404-15M 7C404-25M
7C408-15C 7C408-25C
7C408-15M 7C408-25M
7C408-25C 7C408-35C
7C409-15C 7C409-25C
7C409-15M 7C409-25M
7C409-25C 7C409-35C
7C420-40C 7C420-30C
7C420-40M 7C420-30M
7C420-65C 7C420-40C
7C420-65M 7C420-40M
7C421-40C 7C421-30C
7C421-40M 7C421-30M
7C421-65C 7C421-40C
7C421-65M 7C421-40M
7C424-40C 7C424-30C
7C424-40M 7C424-30M
7C424-65C 7C424-40C
7C424-65M 7C424-40M
7C425-40C 7C425-30C
7C425-40M 7C425-30M
7C425-65C 7C425-40C
7C425-65M 7C425-40M
7C428-40C 7C428-30C
7C428-40M 7C428-30M
7C428-65C 7C428-40C
7C428-65M 7C428-40M
7C429-40C 7C429-30C
7C429-40M 7C429-30M
7C429-65C 7C429-40C
7C429-65M 7C429-40M
7C510-55C 7C510-45C
7C510-65C 7C510-55C
7C510-65M 7C510-55M
7C510-75C 7C510-65C
7C510-75M 7C510-65M
7C516-45C 7C516-38C
7C516-55C 7C516-45C
7C516-55M 7C516-42M
7C516-75C 7C516-55C
7C516-75M 7C516-55M
7C517-45C 7C517-38C
7C517-55C 7C517-45C

CYPRESS
7C517-55M
7C517-75C
7C517-75M
7C901-31C
7C901-32M
7C909-40C
7C909-40M
7C910-50C
7C910-51M
7C910-93C
7C910-99M
7C9101-40C
7C9101-45M
7C911-40C
7C911-40M
9122-25C
9122-25C
9122-35C
9122-35C
9122-45C
91L22-25C
911.22-35C
91L22-45C
93422AC
93422AC
93422AM
93422C

93422M

93422M
931422AC
931422AC
93L422AM
931422C
931422M
PALC16L8-25C
PALC161L8-30M
PALC16L8-35C
PALC161.8-40M
PALC16L8L-35C
PALC16R4-25C
PALC16R4-30M
PALC16R4-35C
PALC16R4-40M
PALC16R4L-35C
PALC16R6-25C
PALC16R6-30M
PALC16R6-35C
PALC16R6-40M
PALC16R6L-35C
PALC16R8-25C
PALC16R8-30M
PALC16R8-35C
PALC16R8-40M
PALC16R8L-35C
PALC22V10-35C
PALC22V10-40M
PALC22V10L-25C
PALC22V10L-35C
PLDC20G10-35C
PLDC20G10-40M

CYPRESS
7C517-42M
7C517-55C
7C517-55M
7C901-23C+
7C901-27M
7C909-30C
7C909-30M
7C910-40C
7C910-46M
7C910-50C
7C910-51M
7C9101-30C
7C9101-35M
7C911-30C
7C911-30M
7C122-15C
91L22-25C
9122-25C
91L22-35C
931422C
7C122-25C
7C122-35C
93LA422AC
7C122-35C
9122-35C
7C122-35M
931422AC
93422AM
931422AM
7C122-35C
911.22-45C
7C122-35M
931422AC
931422AM
PALC16L8L-25C
PALC16L8-20M
PALC16L8-25C
PALC16L8-30M
PALC16L8L-25C
PALC16R4L-25C
PALC16R4-20M
PALC16R4-25C
PALC16R4-30M
PALC16R4L-25C
PALC16R6L-25C
PALC16R6-20M
PALC16R6-25C
PALC16R6-30M
PALC16R6L-25C
PALC16R8L-25C
PALC16R8-20M
PALC16R8-25C
PALC16R8-30M
PALC16R8L-25C
PALC22V10-25C
PALC22V10-30M
PALC22V10-25C
PALC22V10L-25C
PLDC20G10-25C
PLDC20G10-30M

ALTERA CYPRESS
PREFIX:EPM PREFIX:CY
5032DC 7C344-25WC
5032DC-2 7C344-20WC
5032DM 7C344-25WMB
50321C 7C344-25HC
5032JC-2 7C344-20HC
5032IM 7C344-225HMB
5032LC 7C344-251C
5032LC-2 7C344-20JC
5032prC 7C344-25PC
5032PC-2 7C344-20PC
5064JC 7C343-35HC
5064JC-2 7C343-30HC
5064JM 7C343-35HMB
5128GC 7C342-35RC
5128GC-2 7C342-30RC
5128GM 7C342-3RMB
5128I1C 7C342-35HC
51281C-2 7C342-30HC
5128]M 7C342-35HMB
5128LC 7C342-35JC
5128LC-2 7C342-30JC
AMD CYPRESS
PREFIX:Am PREFIX:CY
PREFIX:SN PREFIX:CY
SUFFIX:B SUFFIX:B
SUFFIX:D SUFFIX:D
SUFFIX:F SUFFIX:F
SUFFIX:L SUFFIX:L
SUFFIX:P SUFFIX:P
2130-100C 7C130-55C
2130-120C 7C130-55C
2130-70C 7C130-55C
2147-35C 2147-35C
2147-45C 2147-45C
2147-45M 2147-45M
2147-55C 2147-55C
2147-55M 2147-55M
2147-70C 2147-55C
2147-70M 2147-55M
2148-35C 2148-35C
2148-35M 2148-35M
2148-45C 2148-45C
2148-45M 2148-45M
2148-55C 2148-55C
2148-55M 2148-55M
2148-70C 2148-55C
2148-70M 2148-55M
2149-35C 2149-35C
2149-45C 2149-45C
2149-45M 2149-45M
2149-55C 2149-55C
2149-55M 2149-55M
2149-70C 2149-55C
2149-70M 2149-55M
2167-35C 7C167-35C
2167-35M 7C167-35M
2167-45C 7C167-45C
2167-45M 7C167-45M
2167-55C 7C167-45C
2167-55M 7C167-45M

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

+

-

SOIC only

t
¥

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 Isp;
functionally equivalent.
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AMD CYPRESS AMD CYPRESS AMD CYPRESS
2167-70C 7C167-45C 27C291-45M 7C291A-35M 278291AC 7C291-35C
2167-70M 7C167-45M 27C291A-30M 7C291A-30M 275291AM 7C291-50M
2168-35C 7C168-35C 67C401-10 7C401-10 278291C 7C291-50C
2168-45C 7C168-45C 67C401-15 7C401-15 275291M 7C291-50M
2168-45M 7C168-45M 67C401-25 7C401-25 278291SAC 71C291A-25C
2168-55C 7C168-45C 67C403-10 7C403-10 275291SAM 7C291A-30M
2168-55M 7C168-45M 67C403-15 7C403-15 27835AC 7C235-30C
2168-70C 7C168-45C 67C403-25 7C403-25 27S35AM 7C235-40M
2168-70M 7C168-45M 67C402-10 7C402-10 27835C 7C235-40C
2169-40C 7C169-40C 67C402-15 7C402-15 27835M 1C235-40M
2169-50C 7C169-40C 67C402-25 7C402-25 27845AC 7C245-35C
2169-50M 7C169-40M 67C4023-10 7C404-10 27S45AM 7C245-45M
2169-70C 7C169-40C 67C4023-15 7C404-15 27845C 7C245-45C
2169-70M 7C169-40M 27LS03C 271LS03C 27S45M 7C245-45M
21147-45C 7C147-45C 27LS03M 27LSO3M + 27S45SAC 7C245-25C
21147-55C 7C147-45C 27LS07C 27S07C+ 27S45SAM 71C245A-25M-
21147-70C 7C147-45C 27LS191C 7C292-35C 27549-30M 7C264-30MB
21148-45C 21148-45C 27L8291C 7C291-35C 27549-30M 7C263-30MB
21148-55C 211L48-55C 271LS291M 7C291-35M 27549-40 7C264-40C
21LA48-70C 21148-55C 27PS181AC 7C282-45C 27549-40 7C263-40C
21149-45C 21149-45C 27PS181AM 7C282-45M + 27549-55 1C264-55
21149-55C 211.49-55C 27pS181C 7C282-45C 27549-55 7C263-55
21149-70C 211L49-55C 27PS181M 7C282-45M + 27549-55M 7C264-55MB
27C64-55C 7C266-55C 27PS191AC 7C292-50C 27549-55M 7C263-55MB
27C64-70C 7C266-55C 27PS191AM 7C292-50M + 27851C 7C254-55C
27C64-75C 7C266-55C 27PS191C 7C292-50C 27851M 7C254-65M
27C64-90C 7C266-55C 27PS191IM 7C292-50M + 2841AC 3341C
27C64-90M 7C266-55C 27PS281AC 7C281-45C 2841AM 3341M
27C64-95C 7C266-55C 27PS281AM 7C281-45M + 2841C 3341C
27C64-120C 7C266-55C 27PS281C 7C281-45C 2841M 3341M
27C64-120M 7C266-55C 27PS281M 7C281-45M + 2901BC 2901CC
27C64-125C 7C266-55C 27PS291AC 7C291-50C 2901BM 2901CM
27C64-150C 7C266-55C 27PS291AM 7C291-50M + 2901CC 2901CC
27C64-150M 7C266-55C 27PS291C 7C291-50C 2901CM 2901CM
27C64-155C 7C266-55C 27PS291M 7C291-50M + 2909AC 2909AC
27C64-200C 7C266-55C 27S03AC 27S03AC 2909AM 2909AM
27C64-200M 7C266-55C 27S03AM 27S03AM 2909C 2909AC
27C64-205C 7C266-55C 27803C 27S03C° 2909M 2909M
27C64-250C 7C266-55C 27S03M 27S03M 2910-1C 2910C
27C64-250M 7C266-55C 27S07AC 27S07AC 2910-1M 2910M
27C64-255C 7C266-55C 27S07AM 27S07AM 2910AC 2910AC
27C64-300C 7C266-55C 27507C 27807C 2910AM 2910AM
27C64-300M 7C266-55C 27S07TM 27507M, 2910C 2910C
27C191-25C 7C292A-25C 27S8181AC 7C282-30C 2910M 2910M
27C191-35C 7C291A-25C+ 275181AM 7C282-45M 29116AC 7C9116AC
27C191-35C 7C291A-35C 278181C 7C282-45C 29116AM 7C9116AM
27C191-35C 7C292A-35C 275181M 7C282-45M 29116C TC9116AC
27C191-35C 7C292AL-35C 278191AC 7C292-35C 29116M 7C9116AM
27C191-35M 7C292A-30M 278191AM 7C292-50M 29117C 7C9117AC
27C191-45M 7C291A-45M 278191C 7C292-50C 29117M 7C9117AM
27C256-170C 7C274-55C 27S191IM 7C292-50M 2911AC 2911AC
27C256-170M 7C274-55M 27S191SAC 7C292A-20C 2911AM 2911AM
27C256-175C 7C274-55C 27S25AC 7C225-30C 2911C 2911AC
27C256-200C 7C274-55C 27S25AM 7C225-35M 2911IM 2911M
27C256-200M 7C274-55M 27825C 7C225-40C 29510C 7C510-75C
27C256-205C 7C274-55C 27825M 7C225-40M 29510M 7C510-75M
27C256-250C 7C274-55C 27S25SAC 7C225-25C 29516AM 7C516-55M
27C256-250M 7C274-55M 27S25SAM 7C225-35M 29516C 7C516-55C
27C256-255C 7C274-55C 275281AC 7C281-30C 29516M 7C516-55M
27C256-300C 7C274-55C 27S281AM 7C281-45M 29517AC 7C517-38C
27C291-25C 7C291A-25C 275281C 7C281-45C 29517C 7C517-55C
27C291-35C 7C291AL-35C 278281M 7C281-45M 29517T™M 7C517-55M
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AMD CYPRESS AMD CYPRESS AMD CYPRESS
29701C 27S07C 7204-80 7C432-65 99C68-55M 7C168-45M*
29701M 27S07TM 745189C 74S189C 99C68-70C 7C168-45C*
29703C 27S03C 9122-25C 9122-25C 99C68-70M 7C168-45M*
29703M 27S03M 9122-35C 9122-35C 99C88H-35C 7C186-35C
29C01-1C 7C901-23C + 9122-35M 7C122-35M 99C88H-45C 7C186-45C
29C01BA 7C901-32M 9128-100C 6116-55C 99C88H-45M 7C186-45M
29C01BC’ 7C901-31C 9128-120M 6116-55M 99C88H-55C 7C186-55C
29C01C 7C901-31C 9128-150C 6116-55C 99C88H-55M - 7C186-55M
29C01CC 7C901-31C 9128-150M 6116-55M 99C88H-70C 7C186-55C
29C10-1C 7C910-40C 9128-200C 6116-55C 99C88H-70M 7C186-55M
29C101C 7C9101-40C 9128-200M 6116-55M 99CL68-35C 7C168-35C
29C101M 7C9101-35M 9128-70C 6116-55C 99CL68-45C 7C168-45C*
29C10ABA 7C910-51M 9128-90M 6116-55M 99CL68-45M 7C168-45M*
29C10AC 7C910-50C 9150-20C 7C150-15C - 99CL68-55C 7C168-45C*
29C10AC 7C910-93C 9150-25C 7C150-25C 99CL6855M 7C168-45M*
29C116C 7C9116AC 9150-25M 7C150-25M 99CL68-70C 7C168-45C*
29C116M 7C9116AM 9150-35C 7C150-35C 99CL68-70M 7C168-45M*
29C117C 7C9117AC 9150-35M 7C150-35M PAL16L8A-4C PALC16L8L-35C
29L116AC 7C9116AC 9150-45C 7C150-35C PAL16L8A-4M PALC16L8-40M
29L116AM 7C9116AM 9150-45M 7C150-35M PAL16L8AC PALC1618-25C
29L510C 7C510-75C 91L22-35C 91L22-35C PAL16L8ALC PALC1618-25C
29L510M 7C510-75M 91L22-35M 7C122-35M PALI6L8ALM PALC161L8-30M
291.516C 7C516-75C 91L22-45C 911.22-45C PAL16L8AM PALC16L8-30M
29L516M 7C516-75M 911.22-45M 7C122-35M PAL16L8BM PALC161L8-20M
29L517C 7C517-75C 91L22-60C 7C122-35C+ PAL16L8C PALC161L8-35C
29L517M 7C517-75M 91L.50-25C 7C150-25C PAL16LSLC PALC16L8-35C
3341C 3341C 91L.50-35C 7C150-35C PAL16L8LM PALC16L.8-40M
3341M 3341M 91L50-45C 7C150-35C PAL16L8M PALC16L8-40M
7201-25 7C420-25 93422AC 93422AC PAL16L8QC PALCI16181-35C
7201-35 7C420-30 93422AM 93422AM PAL16L8QM PALC161.8-40M
7201-50 7C420-40 93422C 93422C PAL16R4A-4C PALC16R4L~35C
7201-65 7C420-65 93422M 93422M PAL16R4A-4M PALC16R4-40M
7201-80 7C420-65 93L422AC 93L422AC PAL16R4ALC PALC16R4-25C
7201-25R 7C421-25 931422AM 931422AM PAL16R4ALM PALC16R4-30M
7201-35R 7C421-30 931422C 931422C PAL16R4AM PALC16R4-30M
7201-S0R 7C421-40 93L422M 931422M PAL16R4BM PALC16R4-20M
7201-65R 7C421-65 99C164-35C 7C164-35C+ PAL16R4C PALC16R4-35C
7201-80R 7C421-65 99C164-45C 7C164-45C+ PAL16R4LC PALC16R4-35C
7202-25 7C424-25 99C164-45M 7C164-45M + PAL16R4LM PALC16R4-40M
7202-35 7C424-30 99C164-55C 7C164-45C+ PAL16R4M PALC16R4-40M
7202-50 7C424-40 99C164-55M 7C164-45M + PAL16R4QC PALC16R4L-35C
7202-65 7C424-65 99C164-70C 7C164-45C+ PAL16R4QM PALC16R4-40M
7202-80 7C424-65 99C164-70M 7C164-45M PAL16R6A-4C PALC16R6L-35C
1202-25R 7C425-25 99C165-35C 7C166-35C+ PAL16R6A-4M PALC16R6-40M
7202-35R 7C425-30 99C165-45C 7C166-45C + PAL16R6AC PALC16R6-25C
7202-50R 7C425-40 99C165-45M 7C166-45M + PAL16R6ALC PALC16R6-25C
7202-65R 7C425-65 99C165-55C 7C166-45C+ PAL16R6ALM PALC16R6-30M
7202-80R 7C425-65 99C165-55M 7C166-45M + PAL16R6AM PALC16R6-30M
7203-25 7C428-25 99C165-70C 7C166-45C+ PAL16R6BM PALC16R6-20M
7203-35 7C428-30 99C165-70M 7C166-45M + PAL16R6C PALC16R6-35C
7203-50 7C428-40 99C641-25C 7C187-25C PAL16R6LC PALC16R6-35C
7203-65 7C428-65 99C641-35C 7C187-35C PAL16R6LM PALC16R6-40M
7203-80 7C428-65 99C641-45C - 7C187-45C' PAL16R6M PALC16R6-40M
7203-25R 7C429-25 99C641-45M ' 7C187-45M PAL16R6QC PALC16R6L-35C
7203-35R 7C429-30 99C641-55C 7C187-45C PAL16R6QM PALC16R6-40M
7203-50R 7C429-40 99C641-55M 7C187-45M PAL16R8A-4C PALC16R8L-35
7203-65R 7C429-65 99C641-70C 7C187-45C PAL16R8A-4M PALC16R8-40M
7203-80R 7C429-65 99C641-70M 7C187-45M PAL16R8AC PALC16R8-25C
7204-25 7C432-25 99C68-35C 7C168-35C PAL16R8ALC PALC16R8-25C
7204-35 7C432-30 99C68-45C 7C168-45C* PAL16RSALM PALC16R8-30M
7204-50 7C432-40 99C68-45M 7C168-45M* PAL16R8AM PALC16R8-30M
1204-65 7C432-65 99C68-55C 7C168-45C* PAL16R8BM PALC16R8-20M

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Igp;
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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.
SOIC only
32-pin LCC crosses to the 7C198M
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AMD CYPRESS DENSEPAK CYPRESS FAIRCHILD CYPRESS
PAL16R8C PALC16R8-35C 6432-45C 1830HD-45C 1620M45 1C164-45M
PAL16R8LC PALC16R8-35C 6432-55C 1830HD-55C 1621C25 7C164-25C+
PAL16RSLM PALC16R8-40M 6432-55C 1830HD-55C 1622C25 1C166-25C+
PAL16R8M PALC16R8-40M 8M624-100C 1623HD-85C 1622C35 7C166-35C+
PAL16R8QC PALC16R8L-35 8M624-85C 1623HD-100C 1622M35 7C166-35M
PAL16R8QM PALC16R8-40M 8M656-35C 1610HD-35C 1622M45 1C166-45M
PAL22V10AC PALC22V10-25C 8M656-70C 1610HD-70C 1618A PALC16L8-20M
PAL22V10AM PALC22V10-30M 16L8A PALC161.8-25C
PAL22V10C PALC22V10-35C EDI CYPRESS 16P8A PALC16L8-20M
PAL22V1OM PALC22V10-40M PREFIX:ED PREFIX:CYM 16P8A PALC16L8-25C-
PAL22V10-10 PAL22V10C-10 816H16C-25 1611HV-25C 16R4A PALC16R4-20M
PAL22V10-15 PAL22V10C-15M 816H16C-35 1611HV-35C 16R4A PALC16R4-25C
816H16C-45 1611HV-45C 16R6A PALC16R6-20M
ANALOGDEV CYPRESS 8M8128C-100 1421HD-85C 16R6A PALC16R6-25C
PREFIX:ADSP PREFIX:CY 8M8128C-70 1421HD-70C 16R8A PALC16R8-20M
SUFFIX:883B SUFFIX:B H816H16C-25CC- 1611HV-25C 16R8A PALC16R8-25C
SUFFIX:D SUFFIX:D H816H16C-35CC- 1611HV-35C 16RP4A PALC16R4-20M
SUFFIX:E SUFFIX:L H816H16C-45CC- 1611HV-45C 16RP4A PALC16R4-25C
SUFFIX:F SUFFIX:F HB816H16C-55CC- 1611HV-45C 16RP6A PALC16R6-20M
SUFFIX:G SUFFIX:G H816H64C-35CC 1621HD-35C 16RP6A PALC16R6-25C
1010A 7C510-65C+ H816H64C-35MHR 1621HD-35MB 16RP8A PALC16R8-20M
10101 7C510-75C+ H816H64C-45CC 1621HD-45C 16RP8A PALC16R8-25C
1010K 7C510-75C+ H816H64C-45SMHR 1621HD-45MB 3341AC 3341C
10108 7C510-75M + H816H64C-55CC 1621HD-45C 3341C 3341C
1010T 7C510-75M + H816H64C-55SMHR 1621HD-45MB 54F189 7C189-25M-
7C901-27M 7C910-32M H816H64C-70CC 1621HD-45C 54F219 7C190-25M-
7C901-32M 2901CM H816H64C-70MHR 1621HD-45MB 54F413 7C401-15M
18464C-45 7C194-45 545189M 54S189M
ATMEL CYPRESS I18M1664C-100CC  1623HD-100C 74AC1010-40 7C510-45C
PREFIX:AT PREFIX:CY 18M1664C-60CC 1623HD-55C 74F189 7C189-25C-
28HC191/L 7C292A 18M1664C-70CC 1623HD-70C 74F219 7C190-25C-
28HC291/L 7C293A I8M1664C-85CC 1623HD-85C 74F413 7C401-15C
28HC642 7C261 18M8128C-100CB  1420HD-55MB 7415189 271.803C
22V10 PALC22V10 18M8128C-100CC  1421HD-85C 745189 745189C
22V10-15 PALC22V10B 18M8128C-60CB 1420HD-55MB 93422AC 93422AC
18M8128C-60CC 1420HD-55C 93422AM 93422AM
DALLAS CYPRESS 18M8128C-70CB 1421HD-55MB 93422C 93422C
PREFIX:DS PREFIX:CY 18M8128C-70CC 1421HD-70C 93422M 93422M
2009 7C420-PC 18M8128C-80CC 1421HD-70C 93475C 2149-45C
2010 7C424-PC 18M8128C-90CB 1421HD-55MB 931422AC 931422AC
2011 7C428-PC 18M8128C-90CC 1421HD-85C 931422AM 931L422AM
931422C 931.422C
DENSEPAK CYPRESS FAIRCHILD CYPRESS 931422M 93L422M
PREFIX:DPS PREFIX:CYM PREFIX:F PREFIX:CY 93Z451AC 7C282-30C
1027-25C 1621HD-25C SUFFIX:D SUFFIX:D 93Z451AM 7C282-45M
1027-25C 161HD-25C SUFFIX:F SUFFIX:F 93Z451C 7C282-30C
1027-35C 1621HD-30C SUFFIX:L SUFFIX:L 93Z451IM 7C282-45M
1027-35C 1621HD-35C SUFFIX:P SUFFIX:P 93Z511C 7C292-35C
1027-45C 1621HD-45C SUFFIX:QB SUFFIX:B 93Z511M 7C292-50M
1027-55C 1621HD-55C 100E422-5 100E422-5C 93Z565AC 7C264-45C
16X17-25C 1611HV-25C 100E422-7 100E422-7C 93Z565AM 7C264-55M
16X17-25C 1611HV-25C 10E422-7 10E422-7C 93Z565C 7C264-55C
16X17-35C 1611HV-35C 100E474-7 100E474-7C 93Z565M 7C264-55M
16X17-35C 1611HV-35C 10E474-7 10E474-7C 93Z611C 7C292-25C
16X17-45C 1611HV-45C 1600C45 7C187-45C 93Z611M 7C291A-30M
16X17-45C 1611HV-45C 1600C55 7C187-45C 93Z665C 7C264-35C
16X17-55C 1611HV-55C 1600C70 7C187-45C 93Z665M 7C264-45M
41288-100C 1421HD-85C 1600M55 7C187-45M 93Z2667C 7C263-35C
41288-100C 1421HD-100C 1600M70 7C187-45M 93Z667T™M 7C261-45M
41288-70C 1421HD-70C 1601C55 7C187-45C
41288-85C 1421HD-85C 1620C35 7C164-35C+ FUNITSU CYPRESS
41288-85C 1421HD-85C 1620M35 7C164-35M PREFIX:MB PREFIX:CY
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Product Line Cross Reference

CYPRESS

CYPRESS

FUJTISU FUJTISU HARRIS CYPRESS
PREFIX:MBM PREFIX:CY 2764-25C 7C266-55C PREFIXHM PREFIX:CY *
SUFFIX:F SUFFIX:F 2764-30C 7C266-55C PREFIX:HPL PREFIX:CY
SUFFIX:M SUFFIX:P 27C64-20C 7C266-55C SUFFIX:8 - SUFFIX:B
SUFFIX:Z SUFFIX:D 27C64-25C - 7C266-55C  PREFIX:1 SUFFIX:D
100422A-5C 100E422-5C 27C64-30C 7C266-55C PREFIX:9 SUFFIX:F
100422A-7C 100E422L-7C 7132E 7C282-45C PREFIX:4 SUFFIX:L
100422AC 100E422L-7C 7132E-SK 7C281-45C PREFIX:3 SUFFIX:P
10470A-7 10E470-7C [ 7132E-W 7C282-45M 16LC8-5 PALC16L8L-35C
10470A-10C 10E470-7C 7132H 7C282-45C | 16L.C8-8 PALC16L8-40M
10470A-15C 10E470-7C 7132H-SK 7C281-45C 16LC8-9 PALC161L.8-40M
10470A-20C 10E470-7C 7132Y 7C282-30C 16RC4-5 PALC16R4L~35C
100470A-7 100E470-7C 7132Y-SK 7C281-30C 16RC4-8 PALC16R4-40M
100470A-10 100E470-7C 7138E - 7C292-50C 16RC4-9 PALC16R4-40M
100470A-15 100E470-7C 7138E-SK 7C291-50C | 16RC6-5 PALC16R61.-35C
100474A-3C 100E474-3.5C 7138E-W 7C292-50M 16RC6-8 PALC16R6-40M
100474A-5C 100E474-5C 7138H 7C292-35C 16RC6-9 PALC16R6-40M
100474A-7C 100E474L-7C 7138H-SK 7C291-35C 16RC8-5 PALC16R8L-35C *
100474AC 100E474L~7C 7138Y 7C292-35C 16RC8-8 PALC16R8-40M
100484A~10 100E484L~7C 7138Y-SK 7C291-35C . 16RC8-9 PALC16R8-40M -~
100484A-8 100E484L-7C T144E 7C264-55C 6-76161-2 ° 7C291-50M
100484-15 100E484L-7C T144E-W 7C264-55M 6-76161-5 7C291-50C
100C494-15 100E4941L-12C 7144H 7C264-55C 6-76161A-2 7C291-50M
101A484-5 101E484-5C 7144Y 7C264-45C 6-76161A-5 7C291-50C
101494-7 101E494-7 7226RA-20 7C225-30C 6-76161B-5 7C291-35C
101494-8 101E494-8 7226RA-25 7C225-30C 6-7681-5 7C281-45C
10422A-5C 10E422-5C 7232RA-20 7C235-30C 6-7681A-5 7C281-45C
10422A-7C 10E422L-7C 7232RA-25 7C235-30C 65162-5 6116-55C*
10422AC 10E4221-7C 7238RA-20 7C245-25C 65162-8 6116-55M*
10474A-3C 10E474-4C 7238RA-25 7C245-35C 65162-9 6116-55M*
10474A-5C 10E474-5C 8128-10 7C128-55C 65162B-5 6116-55C*
10474A-7C 10E474L-7C 8128-15 7C128-55C 65162B-8 6116-55M"
10474AC 10E474L-7C 8167-70W 7C167-45M 65162B-9 6116-55M*
10484-15 10E484L-7C 8167A-55 7C167-45C 65162C-8 6116-55M*
10484A-8 10E484L-7C 8167A-70 7C167-45C: 65162C-9 6116-55M*
10484A-10 10E484L-7C 8168-55 7C168-45C 651628-5 6116-55C*
10484A-5 10E484-5C 8168-70 7C168-45C ° 651625-9 6116-55M*
10494-7 10E494-7C 8168-70W 7C168-45M 65262-8 7C167-45M*
10C494-15 10E4941.~12C 8171-55 7C187-45 65262-9 7C167-45M*
2147H-35 2147-35C 8171-70 7C187-45C 65262B-8 7C167-45M*
2147H-45 2147-45C 81C67-35 7C167-35C 65252B-9 7C167-45M*
2147H-55 2147-55C 81C67-45 7C167-45C 65262C-9 7C167-45M*
2147H-70 2147-55C 81C67-55W 7C167-45M 65262S-9 7C167-45M*
2148-55L 211A48-55C 81C68-45 7C168-45C - 76161-2 7C292-50M
2148-70L 211A48-55C 81C68-55W 7C168-45M + 76161A-2 7C292-50M
2149-45 2149-45C 81C71-45 7C187-45C 76161A-5 7C292-50C
2149-55L 21149-55C ° 81C71-55 7C187-45C 76161B-5 7C292-35C
2149-70L 21149-55C 81C74-25 7C164-25C 76641-2 7C264-55M
27256-17C 7C274-55C 81C74-35 7C164-35C+ 76641-5 7C264-55C
27256-20C 7C274-55C 81C74-45 7C164-45C 76641A-5 7C264-45C
27256-25C 7C274-55C 81C75-25 7C166-25C 7681-2 7C282-45M"
27256A-15C 7C274-55C 81C75-35 7C166-35C 7681-5 7C282-45C
27256A-17C 7C274-55C 81C78-45 7C186-45C 7681A-5 7C282-45C
27256A-20C 7C274-55C 81C78-55 7C186-55C

27256A-25C 7C274-55C 81C81A-35 7C197-35 HITACHI CYPRESS
27256H-10C 7C274-55C 81C81A-45 7C197-45 PREFIX:HM PREFIX:CY
27256H-12C 7C274-55C 81C84A-35 7C194-35 PREFIX:HN PREFIX:CY
27C512-15C 7C286-55C 81C84A-45 7C194-45 SUFFIX:CG - SUFFIX:L
27C512-17C 7C286-55C 81C86-70 7C192-45C+ SUFFIX:G - SUFFIX:D
27C512-20C 7C286-55C 8287-35 7C199-35 SUFFIX:P SUFFIX:P
27C512-25C 7C286-55C 8287-45 7C199-45 100422C 100E422L-7C
27C512-30C 7C286-55C 8464L-100 7C185-55C+ 100474-10C 100E474L-7C
2764-20C 7C266-55C 84641.-70 7C185-45C+ 100474-8C - - 100E474L-7C

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

+

-

+ 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.
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Product Line Cross Reference
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HITACHI CYPRESS HITACHI - CYPRESS IDT CYPRESS
100474C 100E474L-7C 6168HL-70 7C168-45C* 49C401 7C9101-40C-
100494-10 101E494-10C 6207P-35 7C197-35 49C401 7C9101-45M-
100494-12 100E4941L-12C 6207P-45 7C197-45 i 6116SA25 7C128A-25C
:101494-10 101E494-10C 6208P-35 7C194-35 . 6116SA35 ! 7C128A-35C
101494-12 101E494L-10C 6208P-45 7C194-45 6116SA35 6116A-35C
10422C 10E422L-7C 62256 7C198* : 6116SA35B 7C128A-35MB
10474-10C 100E474L-7C 6264-10 © 7C186-55C+ 6116SA35B 6116A-35MB
10474-8C 10E474L-7C | 6264-12 7C186-55C+ 6116SA45 7C128A-45C
10474C 10E474L-7C | 6264-15 7C186-55C + 6116SA45 6116A-45C
10494-10 10E494-10C 6267-35 7C167-35C+ 6116SA45B 7C128A-45MB
10494-12 10E494L-12C 6267-45 7C167-45C '6116SA45B 6116A-45MB
25089 7C282-45C 6268-25 7C168-25C 6116SA55B 7C128A-55MB
250898 7C282-45C 6268-35 7C168-35C 6116SA55B 6116A-55MB
251698 7C292-50C 62832H 7C199+ 6116SA70B 7C128A-55MB
27256G-25C 7C274-55C 62832 7C199 . 6116SA90B 6116A-55MB
27256G-30C 7C274-55C 6287-45 7C187-45C 6116SA120B 7C128A-55MB
27C256G-17C 7C274-55C 6287-55 7C187-45C 6116SA150B 6116A-55MB
27C256G-20C 7C274-55C 6287-70 7C187-45C 612985A25 7C196-25C
27C256G-25C 7C274-55C 6288-35 7C164-35C 61298SA25B 7C196-25MB
27C256G-30C 7C274-55C 6288-45 7C164-45C 612988A35 7C196-35C
27C256GHG-70C  7C274-55C 6288-55 7C164-45C 61298SA35B 7C196-35MB
'27C256GHG-85C  7C274-55C 6707J-25 7C197-25 . 61298SA45 7C196-45C
27512G-25C 7C286-70C 6707P-25 7C197-25 | 61298SA45B 7C196-45MB
27512G-30C 7C286-70C 6708J-25 7C194-25 61298SA55 7C196-45

4847 2147-55C 6708P-25 7C194-25 61298SA55B -+ 7C196-45MB
4847-2 2147-45C 6716 7C128-25C 61298SA70B 7C196-45MB
4847-3 2147-55C 6787-30 7C187-25C 6167S55BA 7C167-25C
6116ALS-12 6116-55C* 6788-25 7C164-25C 6167SA35 7C167-35C
6116ALS-15 6116-55C* . 6788-30 7C164-25C 6167SA3SB | 7C167-35MB
6116ALS-20 6116-55C* 6788HA-12 7B164-12C 6167SA45B 7C167-45MB
6116AS-12 6116-55C+ 6789HA-12 7B166-12C 6167SA55B 7C167-45MB
6116AS-15 6116-55C+ 6167SA70B 7C167-45MB
6116AS-20 6116-55C+ IDT CYPRESS 6167SA85B ' 7C167-45MB
6147 7C147-45C* PREFIX:IDT PREFIX:CY 6167SA100B 7C167-45MB
6147-3 7C147-45C* PREFIX:IDT PREFIX:CYM 6168SA15 7C168-15C
6147H-35 7C147-35C+ SUFFIX:B SUFFIX:B 6168SA20 7C168-20C
6147H-45 7C147-45C+ SUFFIX:D SUFFIX:D 6168SA25 ) 7C168-25C
6147H-55 7C147-45C+ SUFFIX:F SUFFIX:F 6168SA25B 7C168-25MB
6147THL-35 7C147-35C* SUFFIX:L SUFFIX:L 6168SA35 . » 7C168-35C
6147HL~-45 7C147-45C* SUFFIX:P SUFFIX:P 6168SA35B 7C168-35MB
6147HL-55 7C147-55C* 10048487 100E484L~7C 6168SA45B 7C168-45MB
6148 7C148-45C- 10049458 101E494-8C 6168SA55B 7C168-45MB
6148H-35 211A48-35C 100494510 101E494-10C 6168SA70B 7C168-45MB
6148H-45 7C148-45C+ 101484587 100E484L~7C 6168SA90B 7C168-45MB
6148H-55 7C14845C+ 10149457 101E494-7C 6168SA100B 7C168-45MB
6148HL-35 21148-35C* . 10149488 101E494-8C 6168SA25 TC168A-25C
6148HL~45 7C148-45C* 101494510 101E494-10C = . 6168SA35 7C168A-35C
6148HL~55 . 7C148-45C* 1048487 10E484L-7C 6168SA35B 7C168A-35MB
6148L 7C148-45C* 1049487 10E494-7C 61685SA45B 7C168A-45MB
6167-6 7C167-45C+ 1049488 . 10E494-8C - 6168SA55B. 7C168A-45MB
6167-8 7C167-45C+ 10494510 10E494-10C 6168SA70B 7C168A-45MB
6167H-55 7C167-45C 39C01CB 7C901-32M + 6168SA90B 7C168A-45MB
6167H-70 7C167-45C 39C01CC . 2901CC+ 6168SA100B 7C168A-45MB
6167HL-55 7C167-45C* 39C01CM . 2901CM+ 6197SA25 7C170-25C
6167HL-70 - 7C167-45C* 39C01DB 7C901-27TM + 6197SA35 7C170-35C
6167L-6 7C167-45C* 39C01DC ’ 7C901-23C+ 6197SA35B 7C170-35MB
6167L-8 7C167-45C* 39C09A : 7C909-40C+ - - 6197SA45B 7C170-45MB
6168H-45 7C168-45C+ 39C09AB © 7C909-40M 6197SA55 7C170-45C
6168H-55 7C168-45C+ - 39C10B 7C910-50C- 6197SA55B 7C170-45MB
6168H-70 7C168-45C+ 39C10BB 7C910-51M 6198SA15 7C166-15C
6168HL~45 7C168-45C* 39C11A 7C911-40C+ 6198SA19 7C166-15C
6168HL~55 7C168-45C* 39C11AB 7C911-40M + 6198SA20 . 7C166-20C
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Product Line Cross Reference

DT CYPRESS DT CYPRESS IDT
6198SA20B 7C166-A20MB T1282SA 7C192-45SMB 7140SA70L32
61985A25 7C166-25C 71308A25 7C130-25C 7T140SA70L32B
6198SA25B 7C166-A25MB - T130SA25L52 7C131-25C 7140SA90
6198SA30 7C166-25C 7130SA30 7C130-25C 7140SA90B
6198SA30B 7C166-A25MB 7130SA30Ls2 7C131-25C 7140SA90L32
6198SA45 7C166-45C 7130SA35 7C130-35C 7140SA90L32B
6198SA45B 7C166-A45MB T130SA35L52 7C131-35C 7140SA100
6198SA55B 7C166-A45MB 7130SA45 7C130-45C 7140SA100B
6198SA70B 7C166-A45MB 7130SA45B 7C130-45SMB 7140SA100L32
6198SA85B 7C166-A45MB 7130SA45L32 7C131-45C 7140SA100L32B
71024SA45 7C108-45 7130SA45L32B 7C131-45MB 71421825
71024SA55 7C108-45 7130SAS55 7C130-55C 71421835
71024SA70 7C108-45 7130SA55B 7C130-55M 71421545
71024SA90 7C108-45 7130SA55L32 7C131-55C 71421855
71256SA25 7C198-25C 7130SAS51.32B 7C131-55MB 71421870
71256SA30 7C198-25C 7130SA70 7C130-55C 71421890
71256SA30B 7C198-25MB 7130SA70B 7C130-55MB 7188SA35
T1256SA35 7C198-35C 7130SA70L32 7C131-55C 7188SA35B
71256SA35B 7C198-35MB 7130SA70L32B 7C131-55MB 7188SA45
71256SA45 7C198-45C 7130SA90 7C130-55C 7188SA45B
712565A45B 7C198-45MB 7130SA90B 7C130-55MB 7188SA55B
71256SA55 7C198-55C 7130SA90L.32 7C131-55C 7188SA70B
71256SA55B 7C198-55MB 7130SA90L32B 7C131-55MB 7188SA85B
T1256SA70 7C198-55C 7130SA100 7C130-55C 7164SA20
71256SA70B 7C198-55MB 7130SA100B 7C130-55MB 7164SA20P
71256SA85B 7C198-55MB 7130SA100L32 7C131-55C 71645A25
71256SA100B 7C198-55MB 7130SA100L32B 7C131-55MB 7164SA25B
71257SA25 7C197-25C 71321100 7C132-55C* 7164SA25P
71257SA25B 7C197-25MB 7132L100B 7C132-55M* 7164SA25PB
71257SA35 7C197-35C 713211208 7C132-55M* T164SA30
71257SA35B 7C197-35MB 7132L55 7C132-55C* 7164SA30B
71257SA45 7C197-45C 7132L70 7C132-55C* T164SA30P
71257SA45B 7C197-45MB 7132L70B 7C132-55M" 7164SA30PB
71257SASS 7C197-45C 7132190 7C132-55C* 7164SA35
71257SA55B 7C197-45MB 7132L90B 7C132-55M* 7164SA35B
71257SA70B 7C197-45MB 71325100 7C132-55C+ 7164SA35P
712585A25 7C194-25C 713251008 7C132-55M + 7164SA35PB
712585A25B 7C194-25MB 71325120B 7C132-55M + 7164SA45
71258SA35 7C194-35C 7132855 7C132-55C+ 7164SA45B
71258SA35B 7C194-35MB 7132870 7C132-55C+ 7164SA45pP
712585A45 7C194-45C 7132870B 7C132-55M + 7164SA45PB
712585A45B 7C194-45MB 7132890 7C132-55C+ 7164SA55B
71258SA55 7C194-45C 7132590B 7C132-55M + 7164SAS55BP
71258SA55B 7C194-45MB 71321825 7C132-25C 7164SA70B
71258SA70B 7C194-45MB 71321835 7C132-35C 7164SA70BP
71281SA25 7C191-25C 71321545 7C132-45C 7164SA85B
71281SA25B 7C191-25MB 7140SA25 7C140-25C 7T164SAB5BP
71281SA35 7C191-35C 7140SA25L52 7C141-25C 71681SA25
71281SA35B 7C191-35MB 7140SA30 7C140-25C 71681SA25B
71281SA45 7C191-45C 7140SA30L52 7C141-25C 71681SA35
71281SA45B 7C191-45MB 7140SA35 7C140-35C 71681SA35B
71281SA55 7C191-45C 7140SA35L52 7C141-35C 71681SA45
71281SAS5B 7C191-45MB 7140SA45 7C140-45C 71681SA45B
71281SA70B 7C191-45MB 7140SA45B 7C140-45MB 71681SAS5B
712828A 7C192-25C 7140SA451.32 7C141-45C 71681SA70B
712828A 7C192-25MB 7140SA451L.32B 7C141-45MB 71681SA85B
T1282SA 7C192-35C 7140SA55 7C140-55C 71681SA100B
712828A 7C192-35MB 7140SA55B 7C140-55MB 71682SA25
712828A 7C192-45C 7140SAS55L32 7C141-55C 71682SA25B
71282SA 7C192-45MB 7140SAS55L32B 7C141-55MB 71682SA35
712825A 7C192-45C 7140SA70 7C140-55C 71682SA35B
712828A 7C192-45MB 7140SA70B 7C140-55MB 71682SA45

CYPRESS
7C141-55C
7C141-55MB
7C140-55C
7C140-55MB
7C141-55C
7C141-55MB
7C140-55C
7C140-55MB
7C141-55C
7C141-55MB
7C142-25C
7C142-35C
7C142-45C
7C142-55C
7C142-55C
7C142-55C
7C164-35C
7C164A-35MB
7C164-45C
7C164A-45MB
7C164A-45MB
7C164A-45MB
7C164A~-45MB
7C185-20C
7C186-20C
7C185-25C
7C185-25MB
7C186-25C
7C186-25MB
7C185-25C
7C185-25MB
7C186-25C
7C186-25MB
7C185-35C
7C185-35MB
7C186-35C
7C186-35MB
7C185-45C
7C185-45MB
7C186-45C
7C186-45MB
7C185-55MB
7C185-55MB
7C186-55MB
7C186-55MB
7C185-55MB
7C185-55MB
7C170A-25C
7C170A-25MB
7C170A-35C
7C170A-35MB
7C170A-45C
7C170A-45MB
7C170A-45MB
7C170A-45MB
7C170A-45MB
7C170A-45MB
7C172A-25C
7C172A-25MB
7C172A-35C
7C172A-35MB
7C172A-45C

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

IDT
71682SA45B
71682SA55B
71682SA70B
71682SA85B
71682SA100B
7T187SA15
7187SA20
T187SA25
7187SA25B
7187SA30
7187SA30B
T187SA35
7187SA35B
71875A45
71875A45B
7187SA55B
7187SAT0B
7187SA85B
7188SA15
71885A20
71885A20B
7188SA25
71885A25B
7188SA30
71981835
71981S35B
71981845
71981S45B
71981855
71981S55B
71981870
71981S70B
71981S85B
71982835
71982S35B
71982545
719825458
71982855
719828558
71982570
71982570B
71982S85B
7198835
7198S35B
7198545
7198545B
7198555
7198S55B
7198570
7198570B
7198S85B
7201LA120
7201LA120B
7201LA35
7201L.A40B
7201LA50
7201LA50B
7201LA65
7201LA65B
7201LA80
7201LA80B
7201SA120

CYPRESS
7C172A-45MB
7C172A-45MB
7C172A-45MB
7C172A-45MB
7C172A-45MB
7C187-15C
7C187-20C
7C187-25C
7C187-25MB
7C187-25C
7C187-25MB
7C187-35C
7C187-35MB
7C187-45C
7C187-45MB
7C187-45SMB
7C187-45MB
7C187-45MB
7C164-15C
7C164-20C
7C164A-20MB
7C164-25C
7C164A-25MB
7C164-25C
7C161-35C
7C161-35M
7C161-45C
7C161-45M
7C161-45C
7C161-45M
7C161-45C
7C161-45M
7C161-45M
7C162-35C
7C162-35M
7C162-45C
7C162-45M
7C162-45C
7C162-45M
7C162-45C
7C162-45M
7C162-45M
7C166-35C
7C166-35M
7C166-45C
7C166-45M
7C166-45C
7C166-45M
7C166-45C
7C166-45M
7C166-45M
TC420-65C+
7C420-65M +
7C420-30C+
7C420-40M +
7C420-40C+
7C420-40M +
7C420-65C+
7C420-65M +
7C420-65C+
7C420-65M +
7C420-65C

IDT
7201SA120B
7201SA35
7201SA40B
7201SA50
7201SA50B
7201SA65
7201SA65B
7201SA80
7201SA80B
7201LA25T
7201LA30TB
T201LA35T
7201LA40TB
7201LA50TB
7201LA65T
7201LAS0T
7201LA65TB
7201SA25T
7201SA30TB
7201SA35T
7201SA40TB
7201SA50T
7201SA50TB
7201SA65T
7201SA65TB
7202LA120
7202L.A120B
7202LA25
7202LA35
7202LA40B
T202LAS50
7202LA50B
7202LA65
7202LA65B
7202LAB0
7202LA80B
7202SA120
7202SA120B
T2025A25
7202SA35
7202SA40B
7202SA50
7202SA50B
7202SA65
7202SA65B
7202SA80
7202SA80B
7202LA25T
7202LA30TB
7202LA35T
7202LA40TB
T202LAS0T
7202LAS0TB
7202LA65T
7202LA65TB
T202SA25T
7202SA30TB
7202SA35T
7202SA40TB
T202SA50T
7202SA50TB
7202SA65T

CYPRESS
7C420-65M
7C420-30C
7C420-40M
7C420-40C
7C420-40M
7C420-65C
7C420-65M
7C420-65C
7C420-65M
7C421-25C
7C421-30M
7C421-30C
7C421-40M
7C421-40M
7C421-65C
7C421-40C
7C421-65M
7C421-25C
7C421-30M
7C421-30C
7C421-40M
7C421-40C
7C421-40M
7C421-65C
7C421-65M
7C424-65C+
7C424-65M +
7C424-25C
7C424-30C+
7C424-40M +
7C424-40C+
7C424-40M +
7C424-65C+
7C424-65M +
7C424-65C+
7C424-65M +
7C424-65C
7C424-65M
7C424-25C
7C424-30C
7C424-40M
7C424-40C
7C424-40M
7C424-65C
7C424-65M
7C424-65C
7C424-65M
7C425-25C
7C425-30M
7C425-30C
7C425-40M
7C425-40C
7C425-40M
7C425-65C
7C425-65M
7C425-25C
7C425-30M
7C425-30C
7C425-40M
7C425-40C
7C425-40M
7C425-65C

IDT
7202SA65TB
7203L50
7203L50B
7203L50T
7203165
7203L65B
7203L65T
7203850
7203S50B
7203850T
7203565
7203S65B
7203565T
72045835D
720455835D
720458353
72045835P
72045S35p
72045540J
72045S50D
720458503
72045S50P
720455651
7210-120B
7210-200B
7210-55B
7210-65B
7210-75B
7210-85B
7210L-45
7210L100
7210L165
7210155
7210L65
7210L75
7216L120B
72161140
7216L185B
T216L55
7216L55B
7216L65
7216L65B
7216L75
7216L75B
7216190
7216L90B
7217L120B
7217L140
7217L185B
7217145
7217155
7217155
7217L55B
7217165
7217165B
7217L75
7217L75B
7217190
7217L.90B
72401L10
72401L10B
72401L15

CYPRESS
7C425-65M
7C428-40C
7C428-40M
7C429-40C
7C428-65C
7C428-65M
7C429-65C
7C428-40C
1C428-40M .
7C429-40C
7C428-65C
7C428-65M
7C429-65C
7C432-30D +
7C432-40D +
7C433-30LC+
7C432-30P +
1C433-65P+
7C433-40LMB
7C432-65D +
7C433-40LC+
7C433-40P +
7C433-65LC+
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
7C516-75C+
7C516-75M +
7C517-75M +
7C517-75C+
7C517-15M +
7C517-45C+
7C517-55C+
7C517-55C+
7C517-55M
7C517-65C+
7C517-65M
7C517-75C+
7C517-75M
7C517-75C+
7C517-75M +
7C401-10C
7C401-10MB -
7C401-15C
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Product Line Cross Reference

IDT CYPRESS DT CYPRESS DT CYPRESS
72401L15B 7C401-15MB 7M624S30C 1621HD-30C 8M824S100N 1421HD-85C
72401L25 7C401-25C TM624S35C 1621HD-35C 8M824535C 1420HD-35C
72401L25B 7C401-25MB TM624S35CB 1621HD-35MB 8M824540C 1420HD-35C
72401L35 7C401-25C TM624545C 1621HD-45C 8M824545C 1420HD-45C
72401L35B 7C401-25MB 7M624545CB 1621HD-45MB 8M824545CB 1420HD-45MB
72401145 7C401-25C 7M624S55C 1621HD-45C 8MB24S845N 1423PD-45C
72402110 7C402-10C 7M624S55CB 1621HD-45MB 8M824550C 1420HD-45C
72402L10B 7C402-10MB TM624565C 1621HD-45C 8M824S50CB 1420HD-45MB
72402L15 7C402-15C TM624565CB 1621HD-45MB 8M824S50N 1423PD-45C
72402L15B 7C402-15MB TMC4005S20CV 1611HV-20C 8M824S60C 1420HD-55C
72402125 7C402-25C TMC4005825CV 1611HV-25C 8M824S60CB 1420HD-55MB
72402L25B 7C402-25MB TMC4005525CVB  1611HV-25MB 8M824S60N 1423PD-55C
72402135 7C402-25C TMC4005S30CV 1611HV-30C 8M824S70C 1421HD-70C
72402L35B 7C402-25MB 7MC4005S30CVB  1611HV-30MB 8M824S70CB 1420HD-55MB
72402145 7C402-25C TMC4005835CV 1611HV-35C 8M824S70N 1423PD-70C
72403110 7C403-10C 7MC4005835CVB  1611HV-35MB 8M824S85CB 1420HD-55MB
72403L10B 7C403-10MB TMC4005545CV 1611HV-45C 8M824S85N 1421HD-85C
72403L15 7C403-15C TMC4005845CVB  1611HV-45MB 8MP624540S 1626PS-35C
72403L15B 7C403-15MB TMC4005855CV 1611HV-45C 8MP624545S 1626PS-45C
72403L25 7C403-25C TMC4005S55CVB  1611HV-45MB 8MP624S508 1626PS-45C
72403L25B 7C403-25MB 7TMC4032520CV 1822HV-20C 8MP624S60S 1626PS-45C
72403L35 7C403-25C 7MC4032825CV 1822HV-25C 8MP824540S 1422PS-35C
72403L35B 7C403-25MB TMC4032825CVB  1822HV-25MB 8MP824545S 1422PS-45C
72403145 7C403-25C 7MC4032830CV 1822HV-30C 8MP8245508 1422PS-45C
72404L10 7C404-10C 7MC4032S30CVB  1822HV-30MB 8MP824560S 1422PS-55C
72404L10B 7C404-10MB TMC4032540CV 1822HV-35C 8MP824570S 1422PS-55C
72404L15 7C404-15C 7MC4032S40CVB  1822HV-35MB

72404L15B 7C404-15MB TMC4032850CV 1822HV-45C INMOS CYPRESS
72404125 7C404-25C TMC4032S50CVB  1822HV-45MB PREFIX:IMS PREFIX:CY
72404L25B 7C404-25MB TMC4032870CVB  1822HV-45MB SUFFIX:B SUFFIX:B
72404L35 7C404-25C TMP4008L100S 1461PS-100C SUFFIX:P SUFFIX:P
72404L35B 7C404-25MB 7MP4008L70S 1461PS-70C SUFFIX:S SUFFIX:D
72404145 7C404-25C TMP4008L85S 1461PS-85C SUFFIX:-W SUFFIX:L
TM205840C M4210-40C TMP4008S35S 1460PS-35C 1203-25 7C147-25C+
7M205S40CB M4210-40MB 7MP4008S45S 1460PS-45C 1203-35 7C147-35C+
TM205S50C M4210-50C TMP4008S55S 1460PS-55C 1203-45 7C147-45C+
TM205S50CB M4210-50MB 7MP4008S70S 1460PS-70C 1203M-35 7C147-35M +
TM205S70C M4210-65C 8M624S100CB 1620HD-55MB

TM205S70CB M4210-65MB 8M624S35C 1620HD-35C INTEL CYPRESS
TM206S40C M4210-40C 8M624540C 1620HD-35C PREFIX:D SUFFIX:D
TM206S40CB M4210-40MB 8M624S45C 1620HD-45C PREFIX:L SUFFIX:L
TM206S50C M4210-50C 8M624550C 1620HD-45C PREFIX:P SUFFIX:P
TM206S50CB M4210-50MB 8M624S50CB 1620HD-45MB SUFFIX:/B SUFFIX:B
TM206S870C M4210-65C 8M624560C 1620HD-55C 1223-25 7C148-25C
TM206S70CB M4210-65MB 8M624560CB 1620HD-55MB 1223-35 7C148-35C
TM4016825C 1641HD-25C 8M624570C 1620HD-55C 1223-45 7C148-45C
TM4016S35C 1641HD-35C 8N624S70CB 1620HD-55MB 1223M-35 7C148-25M +
TM4016S35CB 1641HD-35MB 8N624S85CB 1620HD-55MB 1223M-45 7C148-45M +
TM4016845C 1641HD-45C 8M656S540C 1610HD-35C 1400-35 7C167-35C
TM4016S45CB 1641HD-45MB 8M656S50C 1610HD-45C 1400-45 7C167-45C
TM4016S55C 1641HD-55C 8M656550CB 1610HD-45MB 1400-55 7C167-45C
TM4016S55CB 1641HD-55MB 8M656560C 1610HD-45C 1400M-45 7C167-45M
TM4016S70CB 1641HD-55MB 8M656S60CB 1610HD-45MB 1400M-55 7C167-45M
7M4017S40C 1830HD-35C 8M656S70C 1610HD-45C 1400M-70 7C167-45M
TN4017S45C 1830HD-45C 8M656S70CB 1610HD-45MB 1403-25 7C167-25C
T™M4017850C 1830HD-45C 8M656S85C 1610HD-45C 1403-35 7C167-35C+
TM4017S50CB 1830HD-45MB 8M656S85CB 1610HD-45MB 1403-45 7C167-45C+
TM4017855C 1830HD-55C 8M824L100C 1421HD-85C 1403-55 7C167-45C+
T™M4017S60C 1830HD-55C 8M824L100N 1421HD-85C 1403LM-35 7C167-35M*
7M4017S60CB 1830HD-55MB 8M824L85C 1421HD-85C 1403M-35 7C167-35M+
TM4017870C 1830HD-55C 8M824L85N 1421HD-85C 1403M-45 7C167-45M +
TM4017870CB 1830HD-55MB 8M8245100CB 1420HD-55MB 1403M-55 7C167-45M +

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 Isp;
- = functionally equivalent.

¥ = SOIC only

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

INTEL CYPRESS INTEL CYPRESS LATTICE CYPRESS
1403M-70 7C167-45M + 1820-45 7C194-45C 16V8-25L PALC16R4-25C
1420-45 7C168-35C 1820P-35 7C194-35 16V8-25L PALC16R6-25C
1420-55 7C168-45C 1820P-45 7C194-45 16V8-25L PALC16R8-25C
1420M-55 7C168-45M + 1830-45 7C198-45 16V8-25Q PALC16L8L-25C
1420M-70 7C168-45M 2147H 2147-55C 16v8-25Q PALC16R4L-25
1421C-40 7C169-40C 2147H-1 2147-35C 16V8-25Q PALCI16R6L-25
1423-25 7C168-25C+ 2147H-2 2147-45C 16V8-25Q PALCI6R81-25
1423-35 7C168-35C+ 2147H-3 2147-55C 16v8-30 PALC16L8-30M
1423-40 7C168-45C+ 2147HL 7C147-45C 16V8-30 PALC16R4-30M
1423M-35 7C168-35M* 2148H 2148-55C 16V8-30 PALC16R6-30M
1423M-45 7C168-45M* 2148H-2 2148-45C 16V8-30 PALC16R8-30M
1423M-55 7C168-45M* 2148H-3 2148-55C 16V8-30L PALC16L8-30M
1433-30 7C128-25C+ 2148HL 21148-55C 16V8-30L PALC16R4-30M
1433-35 7C128-35C+ 2148HL-3 21148-55C 16V8-30L PALC16R6-30M
1433-45 7C128-45C+ 2149H 2149-55C 16v8-30L PALC16R8-30M
1433-55 7C128-55C+ 2149H-1 2149-35C 16v8-300 PALC1618-30M
1433M-35 7C128-35M + 2149H-2 2149-45C 16V8-30Q PALC16R4-30M
1433M-45 7C128-45M + 2149H-3 2149-55C 16v8-30Q PALC16R6-30M
1433M-55 7C128-55M + 2149HL 21149-55C 16V8-300Q PALC16R8-30M
1600-35 7C187-35C 27256-1C 7C274-55C 16V8--35 PALC1618-35C
1600-45 7C187-45C 27256-2C 7C274-55C 16v8-35 PALC16R4-35C
1600-55 7C187-45C 27512-17 7C286-70C 16V8-35 PALC16R6-35C
1600-70 7C187-45C 27512-20 7C286-70C 16V8-35 PALC16R8-35C
1600M-45 7C187-45M + 27512-25 7C286-70C 16V8-35L PALC16L8-35C
1600M-55 7C187-45M + 27512-30 7C286-70C 16V8-35L PALC16R4-35C
1600M-70 7C187-45M + 2764A-1 7C266-55C 16V8-35L PALC16R6-35C
1601LM-45 TC187-45M + 2764A-2 7C266-55C 16V8-35L PALC16R8-35C
1601L.M-55 7C187-45M + 51C66-25 7C167-25C~ 16V8-35Q PALC16L8L-35C
1601LM-70 7C187-45M + 51C66-30 7C167-25C- 16V8-350 PALC16R4L-35C
1620-35 7C164-35C 51C66-35 7C167-25C- 16V8-35Q PALC16R61.-35C
1620-45 7C164-45C+ 51C66-35L 7C167-25C- 16V8-35Q PALC16R8L~35C
1620-55 7C164-45C+ 51C67-30 7C167-25C+ 16V8A PALC16L8
1620-70 7C164-45C+ 51C67-35 7C167-35C+ 16V8A PALC16R4
1620M-45 7C164-45M 51C67-35L 7C167-35C+ 16V8A PALC16R6
1620M-55 7C164-45M 51C68-30 7C168-25C+ 16V8A PALC16R8
1620M-70 7C164-45M 51C68-35 7C168-35C+ 16V8A/883C PALC16L8-MB
1624-35 7C166-35C + M2147H-3 7C169-40M 16V8A/883C PALC16R4-MB
1624-45 7C166-45C+ M2148H 2148-55M 16V8A/883C PALC16R6-MB
1624-55 7C166-45C+ M2149H 2149-55M 16VBA/883C PALC16R8-MB
1624-70 7C166-45C+ M2149H-2 2149-45M 20RA10 PLDC20RA10
1624M-45 7C166-45M M2149H-3 2149-55M 20RA10/883C PLDC20RA10-MB
1624M-55 7C166-45M 20v8-25 PLDC20G10-25C
1624M-70 7C166-45M LATTICE CYPRESS 20V8-25L PLDC20G10-25C
1625-25 7C164-25C PREFIX:EE PREFIX:CY 20V8-25Q PLDC20G10-25C
1625-35 7C164-35C PREFIX:GAL PREFIX:CY 20v8-35 PLDC20G10-30M
1625M-35 7C164-45M PREFIX:ST PREFIX:CY 20V8-35 PLDC20G10-35C
1625M-45 7C164-45M SUFFIX:B SUFFIX:B 20V8-35L PLDC20G10-30M
1630-45 7C186-45C+ SUFFIX:D SUFFIX:D 20V8-35L, PLDC20G10-35C
1630-55 7C186-55C+ SUFFIX:L SUFFIX:L 20V8-35Q PLDC20G10-30M
1630-70 7C186-55C+ SUFFIX:P SUFFIX:P 20V8-35Q PLDC20G10-35C
1630LM-70 7C186-55M 16K4-25 7C168-25C 20V8A PALC20G10
1630M-45 7C186-45M 16K4-35 7C168-35C 20V8A/883C PALC20G10-MB
1630M-55 7C186-55M + 16K4-35M 7C168-35M 22V10 PAL22V10
1630M-70 7C186-55M 16K4-45 7C168-45C 22V10/883C PAL22V10-MB
1800-30 7C197-25C 16K4-45M 7C168-45M 26CV12 PAL22V10
1800-35 7C197-35C 16K8-35 7C128-35C+ 26CV12/883C PAL22V10-MB
1800-45 7C197-45C 16K8-55 7C128-45C+ 64E4-35 7C166-35C
1800M-35 7C197-35M 16v8-25 PALC16L8-25C 64E4-45 7C155-45C
1800M-45 7C197-45M 16V8-25 PALC16R4-25C 64E4-55 7C166-45C
1800P-35 7C194-35 16V8-25 PALC16R6-25C 64K1-35 7C187-35C
1820-25 7C194-25C 16V8-25 PALC16R8-25C 64K1-45 7C187-45C
1820-35 7C194-35C 16V8-25L PALC1618-25C 64K1-45M 7C187-45M
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LATTICE CYPRESS MICRON CYPRESS MICRON CYPRESS
64K1-55 7C187-45C 5C2561-25 7C197-25C 5C6405-12C 7B166-12C
64K1-55M 7C187-45M 5C2561-25M 7C197-25MB 5C6405-15 7C166-15C
64K4-35 7C164-35C 5C2561-30 7C197-25C 5C6405-20C 7C166-20C
64K4-45 7C164-45C 5C2561-35 7C197-35C 5C6405-25C 7C166-25C
64K4-45M 7C164-45M 5C2561-35M 7C197-35MB 5C6405-30 7C166-25C
64K4-55 7C164-45C 5C2561-45 7C197-45C 5C6405-35C 7C166-35C
64K4-55M 7C164-45M 5C2561-45M. 7C197-45MB 5C6406-12C 7B161-12C
64K8-35 7C186-35C 5C2564-25 7C194-25C 5C6406-15 7C161-15C
64K8-45 7C186-45C | 5C2564-25M 7C194-25MB 5C6406-20 7C161-20C
| 64K8-45 7C264-45C 5C2564-30 7C194-25C 5C6406-25 7C161-25C
64K8-45M 7C186-45M 5C2564-35 7C194-35C 5C6406-30 7C161-25C
64K8-55 7C186-55C 5C2564-35M 7C194-35MB 5C6406-35 7C161-35C
64K8-55 7C264-55C 5C2564-45 7C194-45C 5C6407-12C 7B162-12C
64K8-55M 7C186-45M 5C2564-45M 7C194-45MB 5C6407-15 7C162-15C
64K8-70 7C264-55C 5C2565-25 7C196-25C 5C6407-20 7C162-20C
L1010-45 7C510-45C+ 5C2565-30 7C196-25C 5C6407-25 7C162-25C
11010-65 7C510-65C+ 5C2565-35 7C196-35C 5C6407-30 7C162-25C
L1010-65B 7C510-65M + 5C2565-45 7C196-45C 5C6407-35 7C162-35C
L1010-90 7C510-75C+ 5C2568-25 7C199-25C 5C6408-12 7B185-12C
L1010-90B 7C510-715M + 5C2568CW-25 7C198-25C 5C6408-15 7B185-15C
5C2568W-25 7C198-25C 5C6408-20C 7C185-20C
MICRON CYPRESS 5C2568-25M 7C199-25MB 5C6408-20M 7C185A-20MB
PREFIX:MT PREFIX:CY 5C2568CW-25M 7C198-25MB 5C6408-25C 7C185-25C
5C1008-25 7C108-25C 5C2568W-25M 7C198-25MB 5C6408-25M 7C185-25M
5C1008-25 7C109-25C 5C2568-30 7C199-25C 5C6408-30 7C185A-25C
5C1008-35 7C108-35C 5C2568CW-30 7C198-25C 5C6408-30M 7C185A-25MB
5C1008-35 7C109-35C 5C2568W-30 7C198-25C 5C6408-35C 7C185-35C .
5C1008-45 7C108-45C 5C2568-35 7C199-35C 5C6408-35M 7C185-35M
5C1008-45 7C109-45C 5C2568CW-35 7C198-35C 85C1664-30C 1620HD-30C
5C1601-15 7C167A-15C 5C2568W-35 7C198-35C 85C1664-35C 1620HD-35C
5C1601-20C 7C167A-20C 5C2568-35M 7C199-35MB 85C1664-45C 1620HD-45C
5C1601-25C 7C167A-25C 5C2568CW-35M 7C198-35MB 85C8128-30C 1420HD-30C
5C1601-30 7C167A-25C 5C2568W-35M 7C198-35MB 85C8128-35C 1420HD-35C
5C1601-35C 7C167A-35C 5C2568-45 7C199-45C 85C8128-45C 1420HD-45C
5C1604-15 7C168A-15C 5C2568CW-45 7C198-45C 85C8128-45C 1423PD-45C
5C1604-20C 7C168A-20C 5C2568W-45 7C198-45C
5C1604-25C 7C168A-25C 5C2568-45B 7C199-45MB MITSUBISHI CYPRESS
5C1604-30 7C168A-25C 5C2568CW-45B 7C198-45MB PREFIX:M5L PREFIX:CY
5C1604-35C 7C168A-35C 5C2568W-45B 7C198-45MB PREFIX:M5M PREFIX:CY
5C1605-15 7C170A-15C 5C6401-15 7C187-15C SUFFIX:AP SUFFIX:L
5C1605-20C 7C170A-20C 5C6401-20 7C187-20C SUFFIX:FP SUFFIX:F
5C1605-25C 7C170A-25C 5C6401-20C 7C187-20C SUFFIX:K SUFFIX:D
5C1605-30 7C170A-25C 5C6401-20M 7C187-20MB SUFFIX:P SUFFIX:P
5C1605-35C 7C170A-35C 5C6401-25 7C187-25C 21C67P-35 7C167-35C
5C1606-15 7C171A-15C 5C6401-25C 7C187-25€ 21C67P-45 7C167-45C
5C1606-20C 7C171A-20C 5C6401-25M 7C187-25MB 21C67P-55 7C167-45C
5C1606-25C 7C171A-25C 5C6401-30 7C187-25C 21C68P-35 7C168-35C
5C1606-30 7C171A-25C 5C6401-30M 7C187~-25MB 21C68P-45 7C168-45C
5C1606-35C 7C171A-35C 5C6401-35 7C187-35C 21C68P-55 7C168-45C
5C1607-15 7C172A-15C 5C6401-35C 7C187-35C 27256K-2C 7C274-55C
5C1607-20C 7C172A-20C 5C6401-35M 7C187-35MB 27256K-1C 7C274-55M
5C1607-25C 7C172A-25C 5C6401-45C 7C187-45C 27256K-12C 7C274-55C
5C1607-30 7C172A-25C 5C6404-12C 7B164-12C 27256K-15C 7C274-5CM
5C1607-35C 7C172A-35C 5C6404-15 7C164-15C 272112K-17C 7C286-70C
5C1608-15 7C128A-15C 5C6404-20 7C164-20C 272112K-2C 7C286-70C
5C1608-20C 7C128A-20C 5C6404-20M 7C164-20MB 272112K-1 7C286-70M
5C1608-30 7C128A-25C 5C6404-25 7C164-25C 272112AK-10 7C286-70C
5C1608-30M 7C128A-25M 5C6404-25M 7C164-25MB 272112AK-12 7C286-70C
5C1608-25C 7C128A-25C 5C6404-30 7C164-25C 272112AK-15 7C286-70C
5C1608-25M 7C128A-25M 5C6404-30M 7C164-25MB 5165L-100 7C186-55C+
5C1608-35C 7C128A-35C 5C6404-35 7C164-35C 5165L-120 7C186-55C +
5C1608-35M 7C128A-35M 5C6404-35M 7C164-35MB 5165L-70 7C186-55C+

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

+ = meets all performance specs but may not meet Icc or Isp;

* = meets all performance specs except 2V data retention —may not meet Icc or Isg;
- = functionally equivalent.

¥ = SOIC only

% = 32-pin LCC crosses to the 7C198M
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MITSUBISHI CYPRESS MMI/AMD CYPRESS MMI/AMD CYPRESS
5165P-100 7C186-55C+ 63RS881S 7C235-30C- PAL16R4B-4M PALC16R4-40M
5165P-120 7C186-55C+ 6351681 7C292-50C PAL16R4BM PALC16R4-20M
5165P-70 7C186-55C+ 63S1681A 7C292-35C PAL16R4C PALC16R4-35C
5178P-45 7C186-45C+ 6351681AS 7C291-35C PAL16R4D-4C PALC16R4L-25C
5178P-55 7C186-55C+ 63516818 7C291-50C PAL16R4M PALC16R4-40M
5187P-25 7C187-25C 635881 7C281-45C PAL16R6A-2C PALC16R6-35C
5187P-35 7C187-35C 635881 7C282-45C PAL16R6A-2M PALC16R6-40M
5187P-45 7C187-45C 63S881A 7C281-30C PAL16R6A-4C PALC16R6L-35C
5187P-55 7C187-45C 63S881A 7C282-30C PAL16R6A-4M PALC16R6-40M
5188P-25 7C164-25C 67401 7C401-10C PAL16R6AC PALC16R6-25C
5188P-35 7C164-35C 67401A 7C401-15C PAL16R6AM PALC16R6-30M
5188P-45 7C164-45C 67401B 7C403-25C PAL16R6B-2C PALC16R6-25C
5188P-55 7C164-45C 67401D 7C403-25C PAL16R6B-2M PALC16R6-30M
52571-35 7C197-35 67402 7C402-10C PAL16R6B-4C PALC16R6L-35C
52571-45 7C197-45 67402A 7C402-15C PAL16R6B-4M PALC16R6-40M
5257P-35 7C197-35 67402B 7C402-25C PAL16R6BM PALC16R6-20M
5257P-45 7C197-45 67402D 7C404-25C PAL16R6C PALC16R6-35C
5258J-45 7C194-45 67411 7C403-25C PAL16R6D-4C PALC16R6L-25C
5258P-35 7C194-35 67412 7C402-25C PAL16R6M PALC16R6-40M
5258P-45 7C194-45 671402 7C402-10C PAL16R8A-2C PALC16R8-35C
C57401 7C401-10M PAL16R8A-2M PALC16R8-40M
MMI/AMD CYPRESS i C57401A 7C401-10M PAL16R8A-4C PALC16R8L-35C
SUFFIX:883B SUFFIX:B C57402 7C402-10M PAL16R8A-4M PALC16R8-40M
SUFFIX:F SUFFIX:F C57402A 7C402-10M PAL16R8AC PALC16R8-25C
SUFFIX:J SUFFIX:D C67401A 7C401-15C PAL16R8AM PALC16R8-30M
SUFFIX:L SUFFIX:L C67401B 7C403-25C PAL16R8B-2C PALC16R8-25C
SUFFIX:N SUFFIX:P C67402 7C402-10C PAL16R8B-2M PALC16R8-30M
SUFFIX:SHRP SUFFIX:B C67402A 7C402-15C PAL16R8B-4C PALC16R8L-35C
5381-1 7C282-45M C67402B 7C404-25C PAL16R8B-4M PALC16R8-40M
5381-2 7C282-45M C671401 7C401-5C PAL16R8BM PALC16R8-20M
5381S-1 7C281-45M C67401D 7C401-15C . | PAL16R8C PALC16R8-35C
5381S8-2 7C281-45M C67402D 7C402-15C PAL16R8D-4C PALC1648L-25C
53RA1681AS 7C245-35M~ PAL12L10C PLDC20G10-35C PAL16R8M PALC16R8-40M
53RA1681S 7C245-45M- PAL12L10M PLDC20G10-40M PAL18LAC PLDC20G10-35C
53RA481AS 7C225-35M PAL14L8C PLDC20G10-35C PAL18LAM PLDC20G10-40M
53RA481S 7C225-40M PAL14L8M PLD20G10-40M PAL20L10AC PLDC20G10-35C
53R1681AS 7C245-35M- PAL16L6C PLD20G10-35C PAL20L10AM PLDC20G10-30M
53RS1681S 7C245-45M- PAL16L6M PLDC20G10-40M PAL20L10C PLDC20G10-35C
53RS881AS 7C235-40M PAL16L8A-2C PALC1618-35C PAL20L10M PLDC20G10-40M
53RS881S 7C235-40M- PAL16L8A-2M PALC161.8-40M PAL20L2C PLDC20G10-35C
5351681 7C292-50M PAL16L8A-4C PALC16L8L-35C PAL20L2M PLDC20G10-40M
5351681AS 7C291-35M PAL161L.8A-4M PALC16L8-40M PAL20L8A-2C PLDC20G10-35C
53516818 7C291-50M PAL16L8AC PALC1618-25C PAL20LSA-2M PLDC20G10-40M
535881 7C282-45M PAL16L8AM PALC16L8-30M PAL20LSAC PLDC20G10-25C
53S881A 7C282-45M PAL16L8B-2C PALC1618-35C PAL20LSAM PLDC20G10-30M
53S881AS 7C281-45M PAL16L8B-2M PALC16L8-30M PAL20L8C PLDC20G10-35C
5388818 7C281-45M PAL16L8B-4C PALC16L8L-35C PAL20LSM PLDC20G10-40M
57401 7C401-10M PAL16L8B-4M PALC16L8-40M PAL20R4A-2C PLDC20G10-35C
57401A 7C401-10M PAL16L8BM PALC161L8-20M PAL20R4A-2M PLDC20G10-40M
57402 7C402-10M PAL16L8C PALC161L8-35C PAL20R4AC PLDC20G10-25C
57402A 7C402-10M PAL16L8D-4C PALC16L8L-25C PAL20R4AM PLDC20G10-30M
6381-1 7C282-45C PAL16L8D-4M PALC16L8-30M PAL20R4C PLDC20G10-35C
6381-2 7C282-45C PAL16L8M PALC1618-40M PAL20R4M PLDC20G10-40M
6381S-1 7C281-45C PAL16R4A-2C PALC16R4-35C PAL20R6A-2C PLDC20G10-35C
6381S-2 7C281-45C PAL16R4A-2M PALC16R4-40M PAL20R6A-2M PLDC20G10-40M
63RA1681AS 7C245-35C- PAL16R4A-4C PALC16R4L-35C PAL20R6AC PLDC20G10-25C
63RA1681S 7C245-35C- PAL16R4A-4M PALC16R4-40M PAL20R6AM PLDC20G10-306M
63RA481AS 7C225-25C PAL16R4AC PALC16R4-25C PAL20R6C PLDC20G10-35C
63RA481S 7C225-30C PAL16R4AM PALC16R4-30M PAL20R6M PLDC20G10-40M
63RS1681AS 7C245-35C- PAL16R4B-2C PALC16R4-25C PAL20R8A-2C PLDC20G10-35C
63RS1681S 7C245-35C- PAL16R4B-2M PALC16R4-30M PAL20R8A-~2ZM PLDC20G10-40M
63RS881AS 7C235-30C- PAL16R4B-4C PALC16R4L-35C PAL20R8AC PLDC20G10-25C
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==F SEMICONDUCTCR
MMI/AMD CYPRESS : MOTOROLA CYPRESS MOTOROLA CYPRESS
PAL20R8AM PLDC20G10-30M '60256A-85 7C198-55C 6288-25 7C164-25C
PAL20R8C PLDC20G10-35C 6064-10° 7C186-55C 6288-25C 7C164-25C
PAL20R8M © PLDC20G10-40M 6064-12 7C186-55C ‘ 6288-30 . 7C164-25C
PALC22V10/A PALC22V10-35C 6147-55 7C147-45C* 6288-35 ’ 7C164-35
PLE10P8C 7C281-30C 6147-70 7C147-45C* ' 6288-35 . 7C164-35C
PLE10P8C 7C282-30C ‘ 6164-45 7C186-45C 6288-35C 7C164-35C
PLE10PSM 7C281-45M 6164-55 7C186-55C . 6288-35M : 7C164-35M
PLE10PS8M 7C282-45M 6164-70 7C186-55C . 6288-45 - 7C164-45
PLE10R8C 7C235-30C- 6168-35 7C168-35C+ 6288-45 - 7C164-45C
PLE10RSM 7C235-40M- 6168-45 7C168-45C + 6288-45M 7C164-45M
PLE11P8C : 7C291-35C 6168-55 7C168-45C+ 6290-12C 7B166-12C
 PLE11P8M 7C291-35M ‘ | 6168-70 7C168-45C + 6290-15 7C166-15C
PLE11RASC 7C245-35C- 61L47-55 7C147-45C* 6290-20 7C166-20C
| PLE11RASM 7C245-35M- 611L47-70 7C147-45C* 6290-25 7C166-25C
PLE11RS8C 7C245-35C- 61164-45 7C186-45C 6290-25C 7C166-25C
PLE11RS8M 7C245-35M- 61L64-55 7C186-55C 6290-30 7C166-25C
PLE9RS8C 7C225-30C 61L64-70 7C186-55C 6290-35 7C166-35C
PLESRSM 7C225-35M 6206-35 7C198-35C 6290-35C 7C166-35C
6206-45 7C198-45 6290-35M 7C166-35M
MOSIAC CYPRESS 6206-45 7C198-45C 6290-45 7C166-45C
PREFIX:MS PREFIX:SYM 6206-55 7C198-55 6290-45C 7C166-45C
8128SC-100 1420HD-85C 6206-70 7C198-55 [ 6290-45M . 7C166-45M
8128SC-100 1421HD-85C 6206P-45 7C198-45 621.87-25 7C187-25C
8128SC-45 1420HD-45C 6207-25 7C197-25 621.87-35 7C187-35C+
8128SC-55 1420HD-55C 6207-25 7C1987-25C 7681 7C282-45C
8128SC-70 1420HD-70C - 620735 7C197-35 7681A 7C282-45C
8128SC-70 1421HD-70C 6208-25 7C194-25 93422 93422C
6208-25 7C194-25C 93422 93422M
MOSTEK CYPRESS 6208-35 7C194-35 93422A 93422AC
PREFIX:ET PREFIX:CY 6264-15C 7B185-15C 93422A 93422AM
' PREFIX:MK PREFIX:CY . 6264-25 7C185-25C 931422 931422C
PREFIX:TS PREFIX:CY 6264-25 7C186-25C 931422 . . 931L422M
SUFFIX:N SUFFIX:P 6264-30 7C185-25C 93LA422A © 93LA22AC
SUFFIX:P SUFFIX:D 6264-30 7C186-25C 931422A 931422AM
41H67-25 7C167-25C+ 626435 7C185-35C
41H67-35 7C167-35+ 6264-35 7C186-35C NATIONAL CYPRESS
41H68-25 7C168-25C+ 6264-45 7C185-45C PREFIX:DM PREFIX:CY
41H68-35 7C168-35C+ 6264-45 7C186-45C PREIFX:IDM PREFIX:CY'
41H69-25 7C169-25 6264-55 . 7C185-55C PREFIX:NM * PREFIX:CY
41H69-35 7C169-35C 6264-55 7C186-55C PREFIX:NMC PREFIX:CY
411L67-25 7C167-25C- 6268-25 7C168-25C SUFFIX:] SUFFIX:D
41L67-35 7C167-35- . 6268-35 : 7C168-35C SUFFIX:N SUFFIX:P
411L67-45 7C167-35- 6268P-25 7C168-25C 100422-10C 100E422L-7C
- 6268P-35 7C168-35 100422-5C 100E422-5C
MOTOROLA CYPRESS  ~ 6268P-35 : 7C168-35C 100422A-7C 100E422L-7C
PREFIX:MCM PREFIX:CY 6268P-40 7C168-40C 100422AC 100E422L-7C
SUFFIX:BXAIC SUFFIX:MB 6268P-45 7C168-45 . 100474A-10C 100E474L-7C
SUFFIX:P. '~ . SUFFIX:P: 6268P-45 7C168-45C 100474A-8C 100E474L-7C
SUFFIX:S " SUFFIX:D: 6269-25 7C169-25C 10422-10C - 10E422L-7C
SUFFIX:Z SUFFIX:L 6269-35 7C169-35C 10422-5C : 10E422-5C
10422-10C 10E422-7C 6270-25 - 7C170-25C 10422A-7C : 10E4221L~7C
1423-45 7C168-45C+ 6270-35 7C170-35C 10422AC 10E4221L-7C
2016H-45 6116-45C 6270-45 7C170-45C 1047A-10C 10E474L~-7C
2016H-55 6116-55C - 6287-15 " 7C187-15C 10474A-8C 10E474L-7C
2016H-70 6116-55C 6287-20 7C187-20C 100494-15 - 100E4941-12C
2018-35 . 7C128-35C 6287-25 7C187-25C 100494-18 100E494L-12C
2018-45 7C128-45C 6287-35 7C187-35 10494-10 10E494-10C
2167H-35 7C167-35C 6287-35 . 7C187-35C 10494-12 10E4941.~12C
2167H-45 - 7C167-45C i 6287-45 7C187-45 10494-15 10E4941L-12C
2167H-55 7C167-45C - 6287-45 7C187-45C 12L.10C PLDC20G10-35C
60256A-10 7C198-55C 6288-12C 7B164-12C 141.8C PLDC20G10-35C
60256A-12 . . 7C198-55C 6288-15 7C164-15C" 141L.8M . PLDC20G10-40M. .

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

+ = 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.

t = SOIC only

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

NATIONAL
16L6C
16L6M
1814C
1814M
20L2M
2147TH
2147H
2147H-1
2147H-2
2147H-3
2147H-3
2147H-3L
2148H
2148H
2148H
2148H
2148H-2
2148H-3
2148H-3L
2148HL
2901A-1C
2901A-1M
2901A-2C
2901A-2M
2901AC
2901AM
2909AC
2909AM
2911AC
2911AM
545189
545189
545189
545189
545189
54S189A
545189A
545189A
54S189A
54S189A
745189
745189
745189
745189
745189
7T4S189A
745189A
74S189A
T4S189A
74S189A
T4S289A
T4S289A
T45289A
T45289A
75807
75807A
77LS181
775181
77S181A
778191
778191A
775191B

CYPRESS
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-40M
2147-55C
2147-55M
2147-35C
2147-45C
2147-55C
2147-55M
7C147-45C
2148-55C
7C148-C
2148-C
211A48-C
2148-45C
2148-55C
211A8-55C
21148-55C
7C901-31C
7C901-32M
7C901-31C
7C901-32M
7C901-31C
7C901-32M
2909AC
2909M
2911AC
2911M
54S189M
7C189-M
745189-M
27S03A-M
27LS03A-M
7C189-25M
7C189-M
748189-M
27S03A-M
27LS03A-M
745189C
7C189-C
745189-C
27S03A-C
27LS03A-C
27S03AC
7C189-C
748189-C
27S03A-C
27LS03A-C
7C189-C
745189-C
27S03A-C
27LS03A-C
7C190-25M
27S07AM
7C282-45M
7C282-45M
7C282-45M
7C292-50M
7C292-50M -
7C292-50M

NATIONAL
775281
778281A
778291
T7S291A
778291B
775401
775401A
775402
77S402A
77SR181
T7SR25
T7SR25B
775T476
77SR476B
855807

85S07A
85S07A
8715181
875181

875191
878191A
875191B
878281
875281A
875291
87S291A
875291B
875401
875401A
875402
875402A
87SR181
878625
87SR25B
87SR476
87SR476B
931422A
931422A
93L422A
PAL10016P4-4C
PAL10016P4-6C
PAL10016P8-4C
PAL10016P8-6C
PAL1016P4-4C
PAL1016P4-6C
PAL1016P8-4C
PAL1016P8-6C
PAL16L8A2C
PAL16L8A2M
PAL16L8AC
PAL16LBAM
PAL16L8B2C
PAL161.8B2M
PAL16L8B4C
PAL16L8B4M
PAL16L8BM
PAL16LSC
PAL16L8M
PAL16R4A2C
PAL164A2M
PAL16R4AC
PAL16R4AM

CYPRESS
7C281-45M
7C281-45M
7C291-50M
7C291-50M
7C291-50M
7C401-10M
7C401-10M
7C402-10M
7C402-10M
7C235-40M
7C225-40M
7C225-40M
7C225-40M-
7C225-40M-
27807C
27S07AC
7C128-45C+
7C282-45C
7C282-45C
7C292-50C
7C292-35C
7C292-35C
7C281-45C
7C281-45C
7C291-50C
7C291-35C
7C291-35C
7C401-10C
7C401-15C
7C402-10C
7C402-15C
7C235-30C
7C225-40C
7C225-30C
7C225-40C-
7C225-30C-
7C122-C
93422A-C
931422-C
100E3021-4C
100E302L-4C
100E301-4C
100E301L-6C
10E302L-4C
10E302L-4C
10E301-4C
10E301L-6C
PALC1618-35C
PALC16L8-40M
PALC16L8-25C
PALC161L8-30M
PALC1618-25C
PALC16L8-30M
PALC16L8L-35C
PALC161L8-40M
PALC16L8-20M
PALC1618-35C
PALC161.8-40M
PALC16R4-35C
PALC16R4-40M
PALC16R4-25C
PALC16R4-30M

NATIONAL
PAL16R4B2C
PAL16R4B2M
PAL16R4B4C
PAL16R4B4M
PAL16R4BM
PAL16R4C
PAL16R4M
PAL16R6A2C
PAL16R6A2M
PAL16R6AC
PAL16R6AM
PAL16R6B2C
PAL16R6B2M
PAL16R6B4C
PAL16R6B4M
PAL16R6BM
PAL16R6C
PAL16R6M
PAL16R8A2C
PAL16R8A2M
PAL16R8AC
PAL16R8AM
PAL16R8B2C
PAL16R8B2M
PAL16R8B4C
PAL16R8B4M
PAL16R8BM
PAL16R8C
PAL16RSEM .
PAL20L10B2C
PAL20L10B2M
PAL20L10C
PAL20L10M
PAL20L2C
PAL20L8AC
PAL20L8AM
PAL20L8BC
PAL20L8BM
PAL20L8C
PAL20L8M
PAL20R4AC
PAL20R4AM
PAL20R4BC
PAL20R4BM
PAL20R4C
PAL20R4M
PAL20R6AC
PAL20R6AM
PAL20R6BC
PAL20R6BM
PAL20R6C
PAL20R6M
PAL20R8AC
PAL20R8AM
PAL20R8BC
PAL20R8BM
PAL20R8C
PAL20R8M

CYPRESS
PALC16R4-25C
PALC16R4-30M
PALC16R4L-35C
PALC16R4-40M
PALC16R4-20M
PALC16R4-35C
PALC16R4-40M
PALC16R6-35C
PALC16R6-40M
PALC16R6-25C
PALC16R6-30M
PALC16R6-25C
PALC16R6-30M
PALC16R6L-35C
PALC16R6-40M
PALC16R6-20M
PALC16R6-35C
PALC16R6-40M
PALC16R8-35C
PALC16R8-40M
PALC16R8-25C
PALC16R8-30M
PALC16R8-25C
PALC16R8-30M
PALC16R8L-35C
PALC16R8-40M
PALC16R8-20M
PALC16R8-35C"
PALC16R8-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M

NEC
PREFIX:uPD
SUFFIX:C

CYPRESS
PREFIX:CY
SUFFIX:P
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Product Line Cross Reference

===~ SEMICONDUCTOR
NEC CYPRESS NEC CYPRESS PERFORMANCE CYPRESS
SUFFIX:D SUFFIX:D 4363-70 7C166-45C 29VP864SB 7C263-55M
SUFFIX:K SUFFIX:L 29VS864SB 7C261-55M
SUFFIX:L SUFFIX:F OKI CYPRESS 39VP864D 7C264-55C
100422-10C 100E422L-7C PREFIX:MSM PREFIX:CY 39VP864S 7C263-55C
100422-7C 100E422L~7C 51257L-85 7C199-55 39VS864S 7C261-55C
100470-10C 100E470-7C 41256-35 7C199-35
100470-15C 100E470-7C PARADIGM CYPRESS 41256-45 7C199-45
100474-10C 100E474L~-7C PREFIX:PDM PREFIX:CY 4C1256-25 7C199-25
100474-8C 100E474L~7C 412518 7C191-C 4C1256-35 7C199-35
100474-6 100E474-5C 412511 7C191-C 4C1256-45 7C198-45
100474-4.5 100E474-3.5C 412528 7C192-C 4C1257-25 7C197-25
100474A-5 100E474L~-5C 412521 7C192-C 4C1257-35 7C197-35
100474A-6 100E474L-5C 41251SB 7C191-MB 4C1257-45 7C197-45
100474E-4- 100E474-3.5C 41251LB 7C191-MB* 4C1258-25 7C194-25
100484-10 100E484L-7C 41252SB 7C192-MB 4C1258-35 7C194-35
100484-15 100E484L~7C 41252LB 7C192-MB* 4C1258-45 7C194-45
100A484-5 100E484-5C 412568 7C199/8-C 4C150-12C 7C150-12C
100A484-7 100E4841L~7C 41256L 7C199/8-C* 4C150-15C 7C150-15C
10422-10C 10E422L-7C 41256SB 7C199/8-MB 4C150-15M 7C150-15M
10422-7C 10E422L-7C 41256LB 7C199/8-MB* 4C150-20C 7C150-15C
10470-10C 10E470-7C 412588 7C194-C 4C150-20M 7C150-15M
10470-15C 10E470-7C 41258L 7C194-C* 4C150-25C 7C150-25C
10474-10C 10E474L-7C 41258SB 7C194-B 4C150-25M 7C150-25M
10474-8C 10E474L-7C 41258LB 7C194-B* 4C150-35M 7C150-35M
10474A-5 10E474L-5C 4C164P-20C 7C185-20C
10474A-6 10E474L-5C PERFORMANCE CYPRESS 4C164DW-20C 7C186-20C
10474E-4 10E474-4C PREFIX:P PREFIX:CY 4C164P-25C 7C185-25C
10484-10 10E484L-7C SUFFIX:L SUFFIX:L 4C164DW-25C 7C186-25C
10484-15 10E484L-7C SUFFIX:S SUFFIX:S 4C164P-25M 7C185-25M
10A484-5 10EA484-5C 29631AC 7C282-45C 4C164DW-25M 7C186-25M
10A484-7 10E484L-7C 29631AM 7C282-45M 4C164P-35C 7C185-35C
2147-2 2147-55C 29631ASC 7C281-45C 4C164DW-35C 7C186-35C
2147-3 2147-55C 29631ASM 7C281-45M 4C164P-35M 7C185-35M
2147A-25 7C147-25C 29631C 7C282-45C 4C164DW-35M 7C186-35M
2147A-35 2147-35C 29631M 7C282-45M 4C164P-45C 7C185-45C
2147A-45 2147-45C 29631SC 7C281-45C 4C164DW-45C 7C186-45C
2149 2149-55C 29631SM 7C281-45M 4C164P-45M 7C185-45M
2149-1 2149-45C 29633AC 7C282-45C+ 4C164DW-45M 7C186-45M
2149-2 2149-35C 29633AM 7C282-45M + 4C164P-55C 7C185-55C
2167-2 7C167-45C 29633ASC 7C281-45C+ 4C164DW-55C 7C186-55C
2167-3 7C167-45C 29633ASM 7C281-45M + 4C164P-55M 7C185-55M
429 7C292-50C 29633C 7C282-45C+ 4C164DW-55M 7C186-55M
429-1 7C292-50C 29633M 7C282-45M + 4C1681-25C 7C171-25C
429-2 7C292-50C 296338C 7C281-45C+ 4C1681-35C 7C171-35C
429-3 7C292-35C 29633SM 7C281-45M + 4C1681-35M 7C171-35M
431000-10 7C108-45 29681AC 7C292-50C 4C1681-45C 7C171-45C
431000-12 7C108-45 29681AM 7C292-50M 4C1681-45M 7C171-45M
431000-85 7C108-45 29681ASC 7C291-50C 4C1682-25C 7C172-25C
4311-45 7C167-45C 29681ASM 7C291-50M 4C1682-35C 7C172-35C
4311-55 7C167-45C 29681C 7C292-50C 4C1682-35M 7C172-35M
43254C-35 7C194-35 29681M 7C292-50M 4C1682-45C 7C172-45C
| 43254C-45 7C194-45 29681SC 7C291-50C 4C1682-45M 7C172-45M
43256C-85 7C198-55 29681SM 7C291-50M 4C169-25C 7C169-25C
4361-40 7C187-35C 29683AC 7C292-50C+ 4C169-30C 7C169-25C
4361-45 7C187-45C 29683AM 7C292-50M + 4C169-35C 7C169-35C
4361-55 7C187-45C 29683ASC 7C291-50C+ 4C169-35M 7C169-35M
4361-70 7C187-45C 29683ASM 7C291-50M + 4C169-45M 7C169-45M
4362-45 7C164-45C 29683C 7C292-50C + 4C187-20C 7C187-20C
4362-55 7C164-45C 29683M 7C292-50M + 4C187-25C 7C187-25C
4362-70 7C164-45C 29683SC 7C291-50C + 4C187-25M 7C187-25M
4363-45 7C166-45C 29683SM 7C291-50M + 4C187-35M 7C187-35M
4363-55 7C166-45C 29VP864DB 7C264-55M 4C188-20C 7C164-20C

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

+

*

¥
¥

SOIC only

L T A T

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 I or Isp;
functionally equivalent.
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Product Line Cross Reference

PERFORMANCE CYPRESS SAMSUNG CYPRESS
4C188-25C 7C164-25C 75CO1AP-50 7C420-50C
4C188-25M 7C164-25M 75C01AP-80 7C420-80C
4C188-35C 7C164-35C 75C02A-20 7C425-20C
4C188-35M 7C164-35M 75C02A-25 7C425-25C
4C188-45M 7C164-45M 75C02A-35 7C425-30C
4C1981-20C 7C161-20C 75C02A-50 7C425-40C
4C1981-25C 7C161-25C 75C02A-80 7C425-65C
4C1981-25M 7C161-25M 75C02AP-20 7C424-20C
4C1981-35C 7C161-35C 75C02AP-25 7C424-25C
4C1981-35M 7C161-35M 75C02AP-35 7C424-30C
4C1981-45M 7C161-45M 75C02AP-50 7C424-40C
4C1981-55M 7C161-55M 75C02AP-80 7C424-65C
4C1982-20C 7C162-20C 75C03A-20 7C429-20C
4C1982-25C 7C162-25C 75C03A-25 7C429-25C
4C1982-25M 7C162-25M 75C03A-35 7C429-30C
4C1982-35C 7C162-35C 75C03A-50 7C429-40C
4C1982-35M 7C162-35M 75C03A-80 7C429-65C
4C1982-45M 7C162-45M 75C03AP-20 7C428-20C
4C1982-55M 7C162-55M 75C03AP-25 7C428-25C
4C198-20C 7C166-20C 75CO3AP-35 7C428-30C
4C198-25C 7C166-25C 75C03AP-50 TC428-40C
4C198-25M 7C166-25M 75C03AP-80 7C428-65C
4C198-35C 7C166-35C 75C102A-20 7C425-20C
4C198-35M 7C166-35M 75C102A-25 7C425-25C
4C198-45M 7C166-45M 75C102A-35 7C425-25C
930U422-35C 7C122-15C 75C102A-80 7C425-65C
93U422-35C 7C122-25C 75C102AP-20 - 7C424-20C
93U422-35C 7C122-35C 75C102AP-25 7C424-25C
93U422-35M 7C122-25M 75C102AP-35 7C424-25C
93U422-35M 7C122-35M 75C102AP-80 7C424-65C
RAYTHEON CYPRESS SHARP CYPRESS
PREFIX:R PREFIX:CY PREFIX:LH PREFIX:CY
SUFFIX:B SUFFIX:B 52251-35 7C197-35
SUFFIX:D - SUFFIX:D 52251-45 7C197-45
SUFFIX:F SUFFIX:F 52252-35 7C194-35
52252-45 7C194-45
SAMSUNG CYPRESS 52254D-25 7C199-25
PREFIX:KM PREFIX:CY 52254D-35 7C199-35
61257A-25 7V197-25C 52254D-45 7C199-45
61257A-35 7V197-35C 5481-15 7C408A-15
61257A-45 7V197-45C 5481-25 TC408A-25
62256A-8 7C198-55C 5481-35 7C408A-35
62256A-10 7C198-55C 5491-15 7C409A-15
62256A-12 7C198-55C 5491-25 7C409A-25
6264B-7 7C185-55C 5491-35 TC409A-35
6264B-7 7C186-55C 5496-20 7C420-20
6264B-10 7C185-55C 5496-35 7C420-30
6264B-10 7C186-55C 549650 7C420-40
6264B-12 7C185-55C 5496D-20 7C421-20
6264B-12 7C186-55C 5496D-35 7C421-30
64257A-25 7C194-25C 5496D-50 7C421-40
64257A-35 7C194-35C 5497-20 7C424-20
64257A-45 7C194-45C 5497-35 7C424-30
75C01A~20 7C421-20C 5497-50 7C424-40
75C01A-25 7C421-25C 5497D-20 7C425-20
75C01A-35 7C421-30C 5497D-35 7C425-30
75C01A-50 7C421-40C 5497D-50 - 7C425-40
75C01A-80 7C421-65C 5498-20 7C428-20
75C01AP-20 7C420-20C 5498-35 7C428-30
75C01AP-25 7C420-25C 5498-50 7C428-40
75C01AP-35 7C420-35C 5498D-20 7C429-20

SHARP CYPRESS
5498D-35 7C429-30
5498D-50 7C429-40
5499-35 7C432-30
5499-50 7C432-40
5499D-35 7C433-30
5499D-50 7C433-40
57491-55C 7C264-55C
57493-70C 7C264-55C
57254J-70C 7C274-55C
57254J-90C 7C274-55C
57255J-10C 7C274-55C
572551-12C 7C274-55C
57256J-12C 7C274-55C
572561-15C 7C274-55C
5762J-55C 7C266-55C
57623-70C 7C266-55C
5763J-70C 7C266-55C
5763J-90C 7C266-55C
57641-20C 7C266-55C
57641-25C 7C266-55C
SIGNETICS CYPRESS
PREFIX:N PREFIX:CY
PREFIX:S PREFIX:CY
SUFFIX:883B SUFFIX:B
SUFFIX:F SUFFIX:D
SUFFIX:G SUFFIX:L
SUFFIX:N SUFFIX:P
SUFFIX:R SUFFIX:F
100422BC 100E422-7C
100422CC 100E422-7C
100474AC 100E474-7C
10422BC 10E422-7C
10422CC 10E422-7C
10474AC 10474-7C
N745189 745189C
N82HS641 7C264-55C
NB82HS641A 7C264-45C
N82HS641B 7C264-35C
N82LS181 7C282-45C
N82§181 7C282-45C
N82S181A 7C282-45C
N825181B 7C282-45C
N82S191A-3 7C291-50C
N82S191A-6 7C292-50C
N82S191B-3 7C291-35C
N82S191B-6 7C292-35C
N82§8191-3 7C291-50C
N825191-6 7C292-50C
$S45189 54S189M
S82HS641 7C264-55M
$821.5181 7C282-45M
5825181 7C282-45M
S82S181A 7C282-45M
S825191A-3 7C291-50M
S828191A-6 7C292-50M
$828191B-3 7C291-50M
$828191B-6 7C292-50M
$825191-3 7C291-50M
$825191-6 7C292-50M
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Product Line Cross Reference

== ; SEMICONDUCTOR
SONY CYPRESS TI CYPRESS TI CYPRESS
PREFIX:CXK . PREFIX:CY 27C512-3C 7C286-70C PAL16R4-20M PALC16R4-20M
51256P-35 7C197-35 27C512-30C 7C286-70C PAL16R4-25C PALC16R4-25C
51256P-45 7C197-45 27C512-20M 7C286-70M PAL16R4-30M PALC16R4-30M
54256P~35 7C194-35 27C512-25M 7C286-70M PAL16R4A-2C PALC16R4-25C
54256P-45 7C194-45 27C512-30M 7C286-70M PAL16R4A-2M PALC16R4-40M
58255AP-25 7C199-25 28L166W 7C292-50C PAL16R4AC PALC16R4-25C
58255AJ-25 7C199-25 28L86AMW 7C282-45M PAL16R4AM PALC16R4-30M
58258P-35 7C198-35 28L86AW 7C282-45C PAL16R6-20M PALC16R6-20M
58258P-45 7C198-45 285166W 7C292-50C PAL16R6-25C PALC16R6-25C
58258SP-35 7C199-35 28586AMW 7C282-45M PAL16R6-30M PALC16R6-30M
58258SP-45 7C199-45 28S86AW 7C282-45C PAL16R6A-2C PALC16R6-25C
320C601-25 7C601-25 PAL16R6A-2M PALC16R6-40M

TI CYPRESS 320C601-33 7C601-33 PAL16R6AC PALC16R6-25C
PREFIX:IBP PREFIX:CY 320C602-25 7C602-25 PAL16R6AM PALC16R6-30M
PREFIX:PAL SUFFIX:P 320C602-33 7C602-33 PAL16R8-20M PALC16R8-20M
PREFIX:SM PREFIX:CY 320C604-25 7C604-25 PAL16R8-25C PALC16R8-25C
PREFIX:SMJ PREFIX:CY 320C604-33 7C604-33 PAL16R8-30M PALC16R8-30M
PREFIX:SN PREFIX:CY 38L165-35C 7C291-35C PAL16R8A-2C PALC16R8-25C
PREFIX:TBP PREFIX:CY 38L165-45C 7C291-35C PAL16R8A-2M PALC16R8-40M
PREFIX:TIB PREFIX:CY 38L166-35 - 7C292-35C PAL16R8AC PALC16R8-25C
PREFIX:TMS PREFIX:CY 38L166-45 7C292-35C PAL16RSAM PALC16R8-30M
SUFFIX:F SUFFIX:F 381.85-45C 7C281-45C PAL20L10A-2C PLDC20G10-25C
SUFFIX:J SUFFIX:L 38R165-18C 7C245-25C PAL20L10A-2M PLDC20G10-30M
SUFFIX:N SUFFIX:D 38R165-25C 7C245-35C PAL20L10AC PLDC20G10-35C
10016P8-6C 100E301L-6C 38R85-15C 7C235-30C PAL20L10AM PLDC20G10-30M
10H16P8-6C 10E301L-6C 385165-25C 7C291A-25C PAL20L8A-2C PLDC20G10-25C
22V10AC PALC22V10-25C 388165-35C 7C291-35C PAL20L8A-2M PLDC20G10-30M
22V10AM PALC22V10-30M 38585-30C 7C281-30C PAL20L8AC PLDC20G10-25C
2764-17C 7C266-55C 54HC189 7C189-25M PAL20L8AM PLDC20G10-30M
2764-20C 7C266-55C 54HCT189 7C189-25M PAL20R4A-2C PLDC20G10-25C
2764-25C 7C266-55C 54LS189A 27LS03M PAL20R4A-2M PLDC20G10-30M
2764-45C 7C266-55C - 54L.S219A 7C190-25M + PAL20R4AC PLDC20G10-25C
27C256-12C 7C274-55C 545189A 545189M PAL20R4AM PLDC20G10-30M
27C256-120C 7C274-55C 61CD256-35 7C197-35 PAL20R6A-2C PLDC20G10-25C
27C256-15C 7C274-55C 61CD256-45 7C197-45 PAL20R6A-2M PLDC20G10-30M
27C256-150C 7C274-55C 64C256-35 7C194-35 PAL20R6AC PLDC20G10-25C
27C256-17C 7C274-55C 64C256-45 7C194-45 PAL20R6AM PLDC20G10-30M
27C256-1C 7C274-55C 68CE256-35 7C198-35 PAL20R8A-2C PLDC20G10-25C
27C256-2C 7C274-55C 68CE256-45 7C198-45 PAL20R8A-2M PLDC20G10-30M
27C256-20C 7C274-55C 7489 7C189-25C PAL20RSAC PLDC20G10-25C
27C256-25C 7C274-55C 74ACT29116 TC9116AC PAL20R8AM PLDC20G10-30M
27C256-20M 7C274-55M T4ACT29116-1 TCI116AC
27C256-25M 7C274-55M 74HC189 7C189-25C TOSHIBA CYPRESS
27C291-3 7C291L-35C+ 74HC219 7C190-25C PREFIX:P SUFFIX:P
27C291-30 7C291L-35C+ 74HCT189 7C189-25C PREFIX:TC PREFIX:CY
27C291-5 7C291L-50C+ 74LS189A 27LS03C PREFIX:.TMM PREFIX:CY
27C291-50 7C291L~50C+ 74LS219A 27S07C+ SUFFIX:D SUFFIX:D
27C292-3 7C292L-35C+ 745189A 745189C 2015A-10 7C128-55C+
27C292-35 7C292L-35C+ 745189B 7C189-25C 2015A-12 7C128-55C+
27C292-5 7C292L-50C+ HCT9510E 7C510-75C+ 2015A-15 7C128-55C+
21C292-50 7C292L-50C + HCT9510E-10 7C510-75C+ 2015A-90 7C128-55C+

| 27C49-4C 7C264-45C HCT9510M 7C510-7SM + 2018-25 7C128-25C
27C49-45C 7C264-45C J61CD256-35 7C197-35 2018-35 7C128-35C
27C49-5C 7C264-55C 164C256-35 7C194-35 2018-45 7C128-45C
27C49-55C 7C264-55C J68CE256-35 7C198-35 2018-55 7C128-55C+
27C512-30M 7C286-70M PAL16L8-20M PALC16L8-20M 2018AP-35 7C128-35C
21C512-1C 7C286-70C PAL1618-25C PALC1618-25C 2018AP-45 7C128-45C
27C512-12C 7C286-70C PAL1618-30M PALC16L8-30M 2068-25 7C168-25C
27C512-17C 7C286-70C PAL16L8A-2C PALC16L8-35C 2068-35 7C168-35C
27C512-2C 7C286-70C PAL16L8A-2M PALC16L8-40M 2068-45 7C168-45C
27C512-20C 7C286-70C PAL16L8AC PALC16L8-25C 2068-55 7C168-45C
27C512-25C 7C286-70C PAL161L.8AM PALC16L8-30M 2069-35 7C169-35C

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 I¢c or Isp;

* = meets all performance specs except 2V data retention—may not meet Icc or Isp;
- = functionally equivalent.

t = SOIC only

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

TRW

2078-35
2078-45
2078-55
2088-35
2088-45
2088-55
27512AD-17C
27512AD-20C
27512AD-200C
27512AD-25C
27512AD-250C
27512ADI-20C
27512ADI-25C
27256BD-15C
27256BD-150C
27256BD-20C
27256BD-200C
27256BDI-15C
27256BDI-20C
315

315-1
55257-10
55257-12
55257-70
55257-85
55328-25
55328-35
55328P/1-25
55328P/1-35
55416-35
55416-45
55417-25
55417-35
55417-45
55417P/1-15
55417P/1-20
55417P/1-25
55417P/1-35
55464-25
55464-35
55464P/1-25
55464P/1-35
55465-25
55465-35
55465P/)-25
55465P/)-35
5561-45
5561-55
5561-70
5561P/J-45
5561P/3-55
5561P/1-70
5562-35
5562-45
5562-55
5562P/J-35
5562P/)-45
5562P/1-55
5563-10
5563-12
5563-15
5565-10

CYPRESS
7C170-35C
7C170-45C
7C170-45C
7C186-35C
7C186-45C
7C186-55C
7C286-70C
7C286-70C
7C286-70C
7C286-70C
7C286-72C
7C286-70M
7C286-70M
7C274-55C
7C274-55C
7C274-55C
7C274-55C
7C274-55M
7C274-55M
2147-55C
2147-55C
7C199-55C
7C199-55C
7C199-55C
7C199-55C
7C199-25
7C199-35
7C199-25C
7C199-35C
7C164-35C
7C164-45C
7C166-25C
7C166-35C
7C166-45C
7C166-15C
7C166-20C
7C166-25C
7C166-35C
7C194-25
7C194-35
7C194-25C
7C194-35C
7C196-25
7C196-35
7C196-25C
7C196-35C
7C187-45C+
7C187-45C+
7C187-45C+
7C187-45C
7C187-35C
7C187-45C
7C187-35C
7C187-45C
7C187-45C
7C187-45C
7C187-45C
7C187-45C
7C185-55C
7C185-55C
7C185-55C
7C186-55C

TRW CYPRESS
5565-12 7C186-55C
5565-15 7C186-55C
5588p/1-20 7C185-20C
5588P/1-25 7C185-25C
5589P/J-25 7C182-25C
57256AD-12C 7C274-55C
57256 AD-120C 7C274-55C
57256 AD-15C 7C274-55C
57256 AD-150C 7C274-55C
57256 AD-20C 7C274-55C
57512AD-15C 7C286-70C
57512AD-20C 7C286-70C
57H2556D-70C 7C274-55C
57H2556D-85C 7C274-55C
MPYO016HA 7C516-75M
MPY016HC 7C516-75C
MPY016KA 7C516-75M
MPY016KC 7C516-75C
TDC1010A 7C510-75M
TDC1010C 7C510-75C
TMC2010A 7C510-75M +
TMC2010C 7C510-75C+
TMC2110A 7C510-75M
TMC2110C 7C510-75C
TMC216HA 7C516-75M
TMC216HC 7C516-75C+
VTl CYPRESS
PREFIX:VL PREFIX:CY
PREFIX:VT PREFIX:CY
20C18-20C 7C128A-20C
20C18-25 7C128-25C+
20C18-25C TC128A-25C
20C18-35 7C128-35C+
20C18-35C TC128A-35C
20C19-25 7C128-25C
20C19-35 7C128-35C
20C50-15C 7C150-15C
20C50-20C 7C150-15C
20C50-25C 7C150-25C
20C68-15C 7C168A-15C
20C68-20C 7C168A-20C
20C68-25 7C168-25C+
20C68-25C 7C168A-25C
20C68--35 7C168-35C+
20C68-35C 7C168A-35C
20C69-20C 7C169A-20C
20C69-25 7C169-25C
20C69-25C 7C169A-25C
20C69-35 7C169-35C
20C69-35C TC169A-35C
20C69-45 7C169-45C
20C71-25C TC171A-25C
20C71-35C 7C171A-35C
20C72-15C 7C172A-15C
20C72-25C 7C172A-25C
20C72-35C 7C172A-35C
20C78-25 7C170-25C+
20C78-35 7C170-35C+
20C78-45 7C170-45C+
20C79-20C 7C170A-20C
20C79-25 7C170-25C

V1l
20C79-25C
20C79-35
20C79-35C
20C79-45
20C98-15C
20C98-20C
20C98-25C
20C98-35
20C98-35C
20C98-45
20C98L-15C
20C98L~-20C
20C98L-25C
20C98L-35C
20C99-35
20C99-45
2130-10C
2130-12C
2130-15C
6285H-15C
6285HL-15C
6285H-20C
6285HL-20C
6285H-25C
6285HL-25C
6285H-35C
6285HL-35C
6286H-15C
6286HL-15C
6286H-20C
6286HL-20C
6286H-25C
6286HL-25C
6286H-35C
6286HL~35C
6287H-15C
6287HL-15C
6287H-20C
6287HL-~20C
6287H-25C
6287HL-25C
6287H-35C
6287THL-35C
6288H-15C
6288HL-15C
6288H-20C
6288HL-20C
6288H-25C
6288HL-25C
6288H-35C
6288HL-35C

6289H-15C -

6289HL-15C
6289H-20C
6289HL-20C
6289H-25C
6289HL-25C
6289H-35C
6289HL-35C
7132-55
7132-55C
7132-70

CYPRESS
7C170A-25C
7C170-35C
7C170A-35C
7C170-45C
7C185-15C
7C185-20C
7C185-25C
7C185-35C+
7C185-35C
7C185-45C+
7C185-15C
7C185-20C
7C185-25C
7C185-35C
7C185-35C
7C185-45C
7C130-55C
7C130-55C
7C130-55C
7C161-15C
7C161-15C
7C161-20C.
7C161-20C
7C161-25C
17C161-25C
7C161-35C
7C161-35C
7C162-15C
7C162-15C
7C162-20C
7C162-20C
7C162-25C
7C162-25C
7C162-35C
7C162-35C
7C187-15C
7C187-15C
7C187-20C
7C187-20C
7C187-25C
7C187-25C
7C187-35C
7C187-35C
7C164-15C
7C164-15C
7C164-20C
7C164-20C
7C164-25C
7C164-25C
7C164-35C
7C164-35C
7C166-15C
7C166-15C
7C166-20C
7C166-20C
7C166-25C
7C166-25C
7C166-35C
7C166-35C
7C132-55C
7C132-55C
7C132-55C
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%}‘g’m : : Product Line Cross Reference

VTl E CYPRESS WSI CYPRESS WEITEK . CYPRESS
7132-70C 7C132-55C 57C291-45M 7C291-35M 2010DC 0 7C510-55C -
7132-90C 7C132-55C - 57C291-55 7C291-50C 2010DM 7C510-75M
7132A-25C 7C132-25C 57C291-55M 7C291-50M : 2010M 7C510-75M +
7132A-30C 7C132-25C 57C291-70 7C291-50C 2516AC 7C516-55C
7132A-35 7C132-35C 57C291-70M 7C291-50M 2516AM 7C516-75M
7132A-35C 7C132-35C 57C45-20 7C245A-15C 2516C 7C516-75C
7132A-45 7C132-45C 57C45-25 7C245A-25C 2516DC 7C516-45C
7132A-45C 7C132-45C 57C45-25M 7C245A-25M 2516DM 7C516-55M
7142-55 7C142-55C 57C45-35 7C245A-35C 2516M 7C516-75M +
7142-55C 7C142-55C 57C45-35M 7C245A-35M 2517AC . 7C517-55C
7142-70 7C142-55C 57C49 7C261 2517AM 7C517-715M
7142-70C 7C142-55C 57C49 7C263 2517C 7C517-15C
7142-90C 7C142-55C 57C49B 7C261 2517M 7C517-15M +
7142A-25C 7C142-25C - 57C49B 7C263 . .
7142A-30C 7C142-25C - 57C49B--35 7C264-30C
7142A-35 7C142-35C 57C49B-35T 7C261-30C
7142A-35C 7C142-35C 57C49B-45 7C264-40C
7142A-45 7C142-45C 57C49B-45T 7C261-40C
7142A-45C 7C142-45C 57C49B-55 7C264-45C
7C122-15 7C122-15C 57C49B-55T 7C261-45C
7C122-15C 7C122-15C 57C49B-55TM 7C261-45M
1C122-25 7C122-25C 57C49B-55TM 7C264-45M
7C122-25C 7C122-25C 57C291-55 7C291-50C
7C122-35 7C122-35C 57C291-55 7C291-50C
7C122-35C 7C122-35C 57C49-55 7C264-55C+ -
2010-65 © 7C510-65C 57C49-55M 7C264-55M
2010-70 7C510-65C 57C49-70 7C264-55C+
2010-90 7C510-75C 57C49-70M 7C264-55M
64KS4-35 7C164-35C 57C49-90 7C264-55C+
64KS4-45 7C164-45C 57C49-90M 7C264-55M
64KS4-55 7C164-45C 57C51 7C251
65KS4-35 7C166-35C 57C51 7C255
65KS4-45 7C166-45C 57C51B 7C251
65KS4-55 7C166-45C 57Cs51B 7C254
59016C 7C9101-40C
WwSI CYPRESS 59016C 7C9101-45M
PREFIX:WS PREFIX:CY 5901C 2901CC+
SUFFIX:C PREFIX:CY 5901M 2901CM +
SUFFIX:D PREFIX:CY 5910AC 7C910-40C
SUFFIX:M SUFFIX:P 5910AM 7C910-46M
SUFFIX:P PREFIX:CY 59510 7C510
29C01C 7C901-31C 59516 . 7C516-45C
57C128F-70 7C251-55C 59517 7C517-45C
57C128F-70M 7C251-55M+
57C128F-90 7C251-55C WEITEK CYPRESS
57C128F-90M 7C251-55M + 1010AC 7C510-75C
57C191B-35 7C292-35C 1010AM 7C510-75M
57C191B-35M 7C292-35M 1010BC 7C510-75C
57C191B-45 7C292-35C 1010BM 7C510-75M
57C191B-45M 7C292-35M 1010C 7C510-75C
57C191-45 7C292-35C 1010M 7C510-75M
57C191-45M. 7C292-35M 1516AC 7C516-75C
57C191-55 o 7C292-50C 1516AM 7C516-75M
57C191-55M 7C292-50M 1516BC 7C516-55C
57C191-70 7C292-50C 1516BM 7C516-75M
57C191-70M 7C292-50M 1516C 7C516-75C
57C256F 7C274 1516M 7C516-75M
57C291B-35 7C291-35C 2010AC 7C510-55C
57C291B-35M 7C291-35M 2010AM 7C510-75M
57C291B-45 7C291-35C 2010BC 7C510-45C
57C291B-45M 7C291-35M 2010BM 7C510-55M
57C291-45 7C291-35C : 2010C 7C510-75C

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

+ = meets all performance specs but may not meet Icc or Isp;

* = meets all performance specs except 2V data retention—may not meet Icc or Isp;
- = functionally equivalent.

1 = SOIConly

i = 32-pin LCC crosses to the 7C198M
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Section Contents

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

CY2147 4096 x 1 Static R/W RAM ... ..o e
CY2148 1024 x4 Static R‘'WRAM ...t

CY21148 1024 x 4 Static R/W RAM, Low Power

CY2149 1024 x 4 Static RAW RAM ... e
CY21149 1024 x 4 Static R/W RAM, Low Power

CY6116 2048 x 8 Static RAWRAM ...t

CY6116A 2048 x 8 Static R/'WRAM ...t

CY6117A 2048 x 8 Static RAWRAM ...l

CY7C101 262,144 x 4 Static R/'W RAM with Separate /O .............. oot 2-26
CY7C102 262,144 x 4 Static R/W RAM with Separate /O ............... ...t 2-26
CY7C106 262,144 x4 Static R/WRAM . .........oooiiiinn

CY7C107 1,048,576 x 1 Static R’'WRAM ...............ooinen.

CY7C108 131,072x 8 Static R’AWRAM .. ...t

CY7C109 131,072x 8Static RAW RAM . . ... oo
CY7C122 256 x 4 Static R/W RAM Separate /O

CY7C123 256 x 4 Static R/'W RAM Separate I/0

CY7C128 2048 x 8 Static R/W RAM ..o i
CYTC128A 2048 x 8 Static R/W RAM .. ..ottt e e e
CY7C130 1024 x 8 Dual-Port Static RAM .. ... .o e
CY7C131 1024 x 8 Dual-Port Static RAM . .....ooii it
CY7C140 1024 x 8 Dual-Port Static RAM .. ....o.iiiiti it e e
CY7C141 1024 x 8 Dual-Port Static RAM ..................... ...

CY7C132 2048 x 8 Dual-Port Static RAM .............c.covvuennn.

CYTC136 2048 x 8 Dual-Port Static RAM

CY7C142 2048 x 8 Dual-Port Static RAM

CYC146 2048 x 8 Dual-Port Static RAM

CY7B134 4K x 8 Dual-Port Static RAM .........................

CY7B135 4K x 8 Dual-Port Static RAM ................coiuia....

CY7B1342 4K x 8 Dual-Port Static RAM with Semaphores :

CY7B138 4K x 8 Dual-Port Static RAM with Semaphores, INT, andBUSY . ...ooovieeeaeen 2-114
CY7B144 8K x 8 Dual-Port Static RAM with Semaphores, INT,andBUSY ........coovvniinnn... 2-128
CY7C147 4096 x 1 Static RAM

CY7C148 1024 x 4 Static RAM

CY7C149 1024 x 4 Static RAM

CY7C150 1024 x 4 Static R’'WRAM ............... S R 2-156
CY7B153 65,536 x 4 Expandable Static R/W RAM . ... ... it 2-164
CY7B154 65,536 x 4 Expandable Static R/WRAM ...... ... i, 2-164
CY7BI1S5S 16K x 16 Synchronous Static RAM

CY7B156 16K x 16 Synchronous Static RAM '

CYTC157A 16,384 x 16 Static R/W Cache Storage Unit .............coiitiiiiiiiiiininanen, 2-177
CY7B160 Expandable 16,384 x 4 Static RAM

CY7B161 16,384 x 4 Static RAM Separate 1/0

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

CY7C161 16,384 x 4 Static R/'W RAM Separate /O ......... ... i,
CYT7C162 16,384 x 4 Static R/W RAM Separate I/O . ....... ot
CYIC161A 16,384 x 4 Static R/W RAM Separate I/O . .........ooiiii e
CYTC162A 16,384 x 4 Static R/'W RAM Separate I/O ........ ...l
CY7B163 Expandable 262,144 x 1 Static R/W RAM with Separate 1/0

CY7B164 16,384 x 4 Static RAW RAM . ... e s
CY7B166 16,384 x 4 Static R/W RAM . ...t e
CY7C164 16,384 x4 Static RAIW RAM ... ..o
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Static RAMs (Random Access Memory) (continued) Page Number
Device Number Description

CY7C166 16,384 x 4 Static R/W RAM with Qutput Enable .................... .. ... ... 2-217
CYT7C164A 16,384 x 4 Static R/W RAM .. ..ottt e e e e 2-224
CY7C166A 16,384 x 4 Static R/W RAM with Output Enable ................... ... ..ol 2-224
CY7C167 16,384 x 1 Static R/W RAM ...ttt e e 2-233
CYT7C167A 16,384 x 1Static RAM .. ..ottt e 2-240
CY7C168 4096 x 4 Static RAM ..ottt s 2-247
CY7C169 4096 x 4 Static RAM .. ... .. . e 2-247
CYTCI168A 4096 x4 R/W RAM ... s 2-254
CY7C169A 4096 X 4 R/W RAM ..o e 2-254
CY7C170 4096 x 4 Static R/'W RAM ... 2-263
CY7C170A 4096 x 4 Static RAW RAM .. ... 2-268
CY7C171 4096 x 4 Static R’'WRAM Separate /O ........ .ottt 2-274
CY7C172 4096 x 4 Static R/'W RAM Separate /O ..., 2-274
CYTC171A 4096 x 4 Static R/'W RAM Separate I/O .......oovitirinii it 2-280
CY7C172A 4096 x 4 Static R/'W RAM Separate I/O ...........ooiiiiiiii i 2-280
CY7B173 32,768 x 9 Synchronous Cache RFIW RAM .........coiiiiiiiiiiiiiiiiiiiianan 2-288
CY7B174 32,768 x 9 Synchronous Cache R/'W RAM . ......oiiiiiiiii it 2-288
CY7B180 AKX 18 Cache Tag .. ..ottt e 2-297
CY7B181 AKX I8 Cache Tag . ..ottt e e e e 2-297
CY7C182 8,192x9 Static R/W RAM .. ...t e e e 2-316
CY7C183 2x4096x 16 Cache RAM . ... . ot 2-321
CY7C184 2x4096x 16 Cache RAM . ... it 2-321
CY7B185 8,192 x 8 Static RAM .. ... i e 2-329
CY7B186 8,192 x 8 Static RAM .. ... . s 2-329
CY7C185 8,192x 8 Static RAW RAM ... . i 2-334
CY7C186 8,192x8Static RAWRAM ...ttt 2-334
CY7C185A 8,192x 8 Static R/AW RAM ... e 2-341
CY7C186A 8,192x 8 Static R/W RAM .. ... e e 2-341
CY7C187 65,536 x 1 Static R/AW RAM ... ..ot it eiaaeans 2-349
CY7CI187A 65,536 x 1Static RFAW RAM ..o e i 2-356
CY7C189 16 x4 Static R/W RAM ... i e 2-365
CY7C190 16x4Static RIWRAM .o e 2-365
CY7B191 65,536 x 4 Static R/'W RAM Separate I/O .. ...l 2-372
CY7B192 65,536 x 4 Static R’'W RAM Separate /O . ... ...ooviiti e 2-372
CY7C191 65,536 x 4 Static R/'W RAM Separate I/O .. . ... o.ovniniii i 2-379
CY7C192 65,536 x 4 Static R/'W RAM Separate /O .. ...ttt 2-379
CY7B193 262,144 x 1 Static R/AW RAM .. ..ot e et 2-386
CY7B194 65,536 x4 Static R/W RAM ... e 2-393
CY7B195 65,536 x 4 Static R/W RAM with Qutput Enable ................. ... ... oat. 2-393
CY7B196 65,536 x 4 Static R/W RAM with Output Enable .......................ooooiiiian.. 2-393
CY7C194 65,536 x4 Static R/AW RAM ..ottt e e 2-401
CY7C195 65,536 x 4 Static R/W RAM with Output Enable .....................c.ooiiiiin... 2-401
CY7C196 65,536 x 4 Static R/W RAM with Output Enable ..............................oe 2-401
CY7B197 262,144 x 1 Static R/W RAM . ... i e e e 2-409
CY7C197 262,144 x 1 Static R/W RAM .. ..o e e e 2-415
CY7B198 32,768 x 8 Static R/W RAM ... .o i e 2-422
CY7B199 32,768 x 8 Static R/W RAM ... ... e 2-422
CY7C198 32,768 x 8 Static R/W RAM ... ... o i 2-429
CY7C199 32,768 x 8 Static R/W RAM ... i i e 2-429
CY745189 16x4Static RIWRAM ... o 2-437
CY27LS03 16 x4 Static R/AW RAM .o o e 2-437
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Section Contents

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

CY27503 16 x 4 Static R/W RAM

CY27s07 16 x 4 Static R/'W RAM

CY93422A 256 x 4 Static R/'W RAM

CY93LA22A 256 x 4 Static R/W RAM

CY93422 256 x 4 Static R/W RAM

CY93L422 256 x 4 Static R/W RAM

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

CYM1481 2048K x 8 Static RAM Module

CYM1540 256K x 9 Buffered Static RAM Module with Separate I/O ... ... P 2-460
CYM1560 1024K x 9 Buffered Static RAM Module with Separate /O .......................o.o. 2-461
CYM1610 16K x 16 Static RAM Module

CYM1611 16K x 16 Static RAM Module

CYM1620 64K x 16 Static RAM Module

CYM1621 64K x 16 Static RAM Module

CYM1622 64K x 16 Static RAM Module

CYM1624 64K x 16 Static RAM Module

CYM1641 256K x 16 Static RAM Module

CYM1720 32K x 24 Static RAM Module

CYM1821 16K x 32 Static RAM Module

CYM1822 16K x 32 Static RAM Module with Separate /O .. .............ooviiiie .. 2-471
CYM1828 32K x 32 Static RAM Module

CYM1830 64K x 32 Static RAM Module

CYM1831 64K x 32 Static RAM Module ...

CYM1832 64K x 32 Static RAM Module

CYM1838 128K x 32 Static RAM Module .................cooiia e 2-476
CYM1840 256K X 32 Static RAM MoOdUIE . . . ..o v et e et 2-477
CYM1841 256K x 32 Static RAM Module . ......o.iuiiiiiiii e 2-478
CYM1910 16K x 68 Static RAM Module ...

CYM1911 16K x 68 Static RAM Module

CY7M194 64K x 4 Static RAM Module

CY7M199

32K x 8 Static RAM Module






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)
e Low standby power
— 140 mW
e TTL-compatible imputs and outputs

e Capable of withstanding greater than
2001V electrostatic discharge

CYPRESS
SEMICONDUCTOR

CY2147

Functional Description

The CY2147 is a high-performance CMOS
static RAM 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
consumption by 80% when deselected.

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

4096 x 1 Static R/W RAM

Reading the device is accomplished by taking
the chip enable (CE) LOW while writc 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
Top View

INPUT BUFFER
Ao cyz147
Aq &
[a]
Az 8 6464
w = ARRAY DO
Ag o
Ao §
A7
ﬂ — TE 2147-2
POWER
COLUMN DOWN
DEGODER S
BEEE "
A4 As Ag Ag AjgAq
2147-1
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
Maximum Operating Commerical 125 125 125
Current (mA) Military 140 140
Maximum Standby Commerical 25 25 25
Current (mA) Military 2% 53

2-1
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, not tested.)

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.

AC Test Loads and Waveforms

Storage Temperature ................. -65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ...........co.. i, -55°Cto + 125°C  Latch-Up Current...... ..o, >200 mA
Supply Voltage to Ground Potential .....".. -05Vto + 7.0V Operatlng Range
DC Voltage Applied to Outputs ' Ambient v
inHighZState......................... -05Vto + 7.0V ' Range Temperature Vee
DC Input Voltage . . ...........o.ooenn -3.0Vto + 7.0V Commercial 0°C o + 70°C SV = 10%
Output Current into Outputs (Low) ................. 20 mA -
Military!!] -55°Cto + 125°C SV * 10%
Electrical Characteristics Over the Operating Rangel?
S 2147
Parameters Description Test Conditions Min, Max. | Units
Vou Output HIGH Voltage Vee = Min, Ipy = -40 mA 24 v
VoL Output LOW Voltage Ve = Min,, I, = 120 mA 0.4 \%
Vi Input HIGH Voltage 2.0 Vee v
Vi Input LOW Voltage -3.0 0.8 v
Iix Input Load Current GND < Vi < Ve 10 | +10 | pA
Ioz Output Leakage Current GND < Vo < Vo, -50 + 50 ;.LA
Output Disabled ,
Tos Output Short Vee = Max.; Vour = GND -350 mA -
Circuit Current®)
Icc Ve Operating Supply Current | Ve = Max,, Iopr = 0 mA Com’l 125 mA
Mit 140
Ise Automatic CE Max. Vg, CE > Viy Com’l 25 mA
Power-Down Current!] -
Mil 25
Capacitancel®
Parameters Description Test Conditions Max. Units
Civ Input Capacitance Ta = 25°C, f = 1 MHg, 8 pF
Cout Output Capacitance Vee = 5. v 8 pF
Notes: . : -
4. A pull-up resistor to Vg on the CE input is required to keep the de-

vice deselected durmg Vcc power-up, otherwise Isp will exceed values
given.

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

R13200 R132000
5v © A sv
ALL INPUT PULSES
OUTPUT® OUTPUT i 3.0v \
. o 0%
30pF R2 5pF g R GND 10%
P E 2020 P 2020, L—
INCLUDING INCLUDING < 5ns —
JIG AND = = JGAND = = =T :
'SCOPE SCOPE "~ =
@) (b)
2147-3 2147-4

THEVENIN EQUIVALENT
12560

Equivalent to:
‘ OUTPUT O————ANA————0 1.90V

2-2



CY2147

Switching Characteristics Over the Operating Range!>%!

2147-35 2147-45 2147-55
Parameters Description Min. Max. Min. Max. Min. Max, Units
READ CYCLE
tre Read Cycle Time 35 45 S5 ns
taa Address to Data Valid 35 45 55 ns
toHa Qutput Hold from Address Change 5 S N ns
tace CE LOW to Data Valid 35 45 55 ns
tezes CE LOW to Low Z!"! 5 5 5 ns
tuzce CE HIGH to High Z[" 8 30 30 30 ns
tou CE LOW to Power-Up 0 0 0 ns
trp CE HIGH to Power-Down 20 20 20 ns
WRITE CYCLEP!
twe Write Cycle Time 35 45 S5 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 10 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tpwe WE Pulse Width 20 25 25 ns
tsp Data Set-Up to Write End 20 25 25 ns
tup Data Hold from Write End 10 10 10 ns
tzwe WE LOW to High ZI" 20 25 25 ns
tizwe WE HIGH to Low Z!78 0 0 0 ns
Notes:

6. ‘Test conditions assume signal transition time of 5 ns or less, timing ref-

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

either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to therising edge of the signal
that terminates the write.

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

8. tuzcE and tyzwg are specified with Cy, = 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 [t{CE goes HIGH simultaneously with WE HIGH, the output remains
age. o _ in a 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 to initiate a write and

Switching Waveforms
Read Cycle No. 1010111
tre I
ADDRESS X
taa |
e topp >
DATA OUT PREVIOUS DATA VALID K XX DATA VALID

2-3
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CY2147

Switching Waveforms (continued)
Read Cycle No, 20012

TE e
N V4
N /|
tace [ tzce
tzce
HIGH
HIGH IMPEDANCE 77 IMPEDANCE
DATA OUT SE DATA VALID >——_
[ toy

ft——— 1,
V PD_"I

v IcC
SUPPLY 50% ) e
CURRENT <8
2147-6
Write Cycle No. 1 (WE Controlled) ©!
twe
ADDRESS X X
tsce
EANA YN
tsa i towe tha
wE RRRK .3
[* tsp o
DATA IN * DATA-IN VALID
be— tzwe —-l le— towe —-l
DATA OUT DATA UNDEFINED Ny HIGHIMPEDANCE  —
/ N—
2147-7
Write Cycle No. 2 (CE Controlled) * 13 t |
‘WC
ADDRESS g% )k
tsa tsce
CE \\ 7 /
taw = tua
E
ZZAARR .. z00000000
b tso o
DATAIN * DATA-IN VALID
[ tzwe —j
DATA QUT DATA UNDEFINED N HIGH IMPEDANCE
2147-8



CY2147

Ordering Information

Speed Package | Operating
(ns) Ordering Code Type Range

35 CY2147-35PC P3 Commercial
CY2147-35DC D4

45 CY2147-45PC P3 Commercial
CY2147-45DC D4
CY2147-4SDMB D4 Military

55 CY2147-55PC P3 Commercial
CY2147-55DC D4
CY2147-55DMB D4 Military

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameters Subgroups Parameters T Subgroups
Vou 1,23 READ CYCLE
VoL 1,23 tre 78,9, 10, 11
Vi 1,23 taa 7,8,9, 10, 11
Vi, Max. 1,2,3 tona 7,8,9, 10, 11
Iix 1,23 tacE 7,8,9, 10, 11
Toz 1,2, 3 WRITE CYCLE
Icc 1,23 twc 7,8,9, 10,11
Ispi 1,2,3 tsce 7,8,9,10, 11

taw 7,8,9,10, 11
tua 7,8,9,10, 11
tsa 7,8,9,10, 11
tpwg 7,8,9, 10, 11
tsp 7,8,9,10, 11
tup 7,8,9,10, 11

Document # 38-00023-B
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Features

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

o 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

CY2148/CY21L48
CY2149/CY21L49

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 CY2148 re-
mains in a low-power mode as long as the
device remains deselected, i.e., (CS) is
HIGH, thus reducing the average power
requirements of 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/O, through 1/03) is written into the
memory location addressed by the address
present on the address pins (A, through
Ag).

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 (A, through Ag) is present on
the four data input/output pins (I/O,
through 1/O;).

The input/output pins (I/O, through I/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
A; —> DIP
Top View
Ag —
Ag —»] RoW 64x16| 64x16| 64x16 | 64x 16 Asl] 1 bvcc
A, —»{ DECODERS As 2 1 A;
(2148 ONLY) i Asg s P A
A Al s 2148 150 Ag
3~ A 21148
o] SPEESS e zug PV
2 SENSE AMPLIFIERS 10 s 21L49 13 1/0,
A g7 P
Ao css 11 [ 1/03
GND[] o 10 0 WE
T (2148 ONLY) VSS
cs DATA BUFFERS e
WE—————
Veg—>
Vgg—>
110 1Oy 1/0, /04
2148-1
Selection Guide (For higher performance and lower power refer to the CY7C148/9 data sheet)
2148-35 211L48-35 2148-45 211.48-45 2148-55 211.48-55
2149-35 21149-35 2149-45 211.49-45 2149-55 211.49-55
Maximum Access Time (ns) 35 35 45 45 55 55
Maximum Operating Commercial 140 120 140 120 140 120
Current (mA)
Military 140 140

2-6




= CY2148/CY211L48
-4 CY2149/CY21L49

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature  .................. -65°C to +150°C Output Current into Qutputs (Low) . ................ 20 mA
g&?%ﬁiﬁg emwre W]th .............. -55°Cto +125°c ~ Operating Range
Supply Voltage to Ground Potential Ambient
Pin18toPin9) .........oiiiiiit, -0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto + 70°C SV * 10%
inHighZState.......................... -05Vto +7.0V Mifitary® T S°C 1o 4 15°C V= 10%
DClInput Voltage ....................... -30Vto + 7.0V
Electrical Characteristics Over the Operating Range/?
2148 21148
2149 21149
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Ton Output HIGH Current | Ve = Min, Vog = -0.4 mA 24 24 mA
ToL Output LOW Current | Ve = Min, Vg, = 80 mA 0.4 04 mA
Vi Input HIGH Voltage 2.0 6.0 20 6.0 v
ViL Input LOW Voltage -301}| 08 |-30| 08 A\
Ix Input Load Current Vss < Vi < Ve -10 { 410 { -10 { +10 LA
Toz 8§;§curftuakagc 8§tlgu—tsD\1,s(z)ﬂ')—<l—€_: c}/ony Ta = 0°C to +125°C -50 | +50 | -50 | +50 HA
Iec Vec Operating Max. Ve, CS < Vi, | T, = 0°C to +70°C 140 120 | mA
Supply Current Output Open T = -55°Cto +125°C 120
Iss Automatic CS Max. Ve, CS <. ViL | T, = 0°C to +70°C 30 20 | mA
Power-Down Current | (2148 only) Tr = -55°Cio + 125°C 30
Iro Peak Power-On Max. Ve, CS < Vi | Ta = 0°C to +70°C 50 30 | mA
Currentl®! (2148 only) Th = -55°Cto +125°C 50
Tos OQutput Short | GND < Vo < Vee | Ta = 0°Cto +70°C £275 +275| mA
Circuit Current!¥! Th = —55°C 1o + 125°C 350
Capacitance®
Parameters Description Test Conditions Max. Units
Civ Input Capacitance Ta = 25°C, f = 1 MHz, 8 pF
Cour Output Capacitance Vee = 5.0V 8 pF
Notes:
1. Tais the “instant on” case temperature. 4. For test purposes, not more than 1 output ata time should be shorted.

2. See the last page of this specification for Group A subgroup testing Short circuit test duration should not exceed 30 seconds.
information. Tested initially and after any design or process changes that may affect

3. A pull-up resistor to Ve on the CS input is required 1o keep the de- these parameters.
vice deselected during Ve power up. Otherwise, current will exceed
values give (CY2148 only).

AC Test Loads and Waveforms

R14810 R148102
5V 5V O A
ALL INPUT PULSES

ouTPUT ] oUTPUT b sov
R2 R2 : 0% 90%
3 5 pF 25500 10%

0 pF 2 2550, 10%
GND

INCLUDING _j lNCLLéDA:g I A

JIG AND = = Ji = =
SCOPE SCOPE 10 ns == i 10ns
(a) (b) 2148-3 2148-4

Equivalent to: THEVENIN EQUIVALENT
1670

OUTPUT O Ao 1,73V
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CY2148/CY21148

CY2149/CY211L.49
Switching Characteristics Over the Operating Rangel? )
2148-35 2148-45 2148-55
2149-35 | 2149-45 2149-55
Parameters Description Min. Max. Min. Max. Min. Max. Units
READ CYCLE
tre Address Valid to Address Do Not
Care Time (Read Cycle Time) 3 4 35 ns
taa Address Valid to Data Out '
Valid Delay (Address Access Time) 35 4 55 ns
tacs!¥ Chip Select LOW to Data Out Valid 35 45 55 ns
tacsal”) (CY2148 only) 45 55 65 ns
tacs Chip Select LOW to Data Out Valid
(CY2149 only) 15 2 =] ns
ty2l% Chip Select LOW to 2148 10 10 10 ns
Data Out Valid
2149 S
tyzl®! Chp Select HIGH to Data Out Off 0 20 0 20 0 20 ns
ton ) Address Unknown to Data Out
Unknown Time 0 s 5 ns
trn Chip Select HIGH to
Power-Down Delay 2148 30 30 30 ns
tru Chip Select LOW to
Power-Up Delay 2149 0 0 0 ns
WRITE CYCLE
twe Address Valid to Address Do Not
Care (Write Cycle Time) 3 45 33 ns
twp!) Write Enable LOW to .
Write Enable HIGH 30 3 4 ns
twr Address Hold from Write End 5 S S ns
twz® Write Enable LOW to
Output in High Z 0 10 0 15 0 2 ns
tow Data-In Valid to Write Enable HIGH 20 20 20 ns
tou Data Hold Time 0 0 0 ns
tas Address Valid to
: Write Enable LOW 0 0 0 s
tew®) Chip Select LOW to
Write Enable HIGH 0 40 30 | s
tow!®! Write Enable HIGH to
Output in Low Z 0 0 0 ns
taw Address Valid to End of Write 30 35 50 ns
Notes: _
. Chip deselected 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. Both signals must be LOW to initiate a write and
8. Atany given temperature and voltage condition, tyz is less than .z either signal can terminate a write by going HIGH. The data input set-
for all devices. Transition is measured +500 mV from steady state up and hold timing should be referenced to the rising edge of the signal
voltage with specified loading in part (b) of AC Test Loads. that ferminates the write.
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CY2148/CY211L48

Notes:
10. WE is HIGH for read cycle.

11. Device is continuously selected, CS = Vi,
12. Address valid prior to or coincident with CS transition LOW,

2-9
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' & CYPRESS
= SEMICONDUCTOR
Switching Waveforms
Read Cycle No. 1(1 11l
ta ]
c
ADDRESS X
taa |
re———— tona ——"|
DATA OUT PREVIOUS DATA VALID X DATA VALID
2148-5
Read Cycle No. 201% 12
tac
e = /
N /
tacs
j— t,
\z nz l HIGH
HIGH IMPEDANCE 4 IMPEDANCE
DATA OUT >\ DATA VALID >————
re— tey le—— tpp —.I
Voo ICC
SUPPLY 50% 50% *
CURRENT iSB
2148-6
Write Cycle No. 1 (WE Controlled)
twe
ADDRESS X )(
tew
cs \\\S: \E\ 7 7/7?7/%/
taw twr —»
tas twe
W R A
je tow ton
DATA I/O * DATA-IN VALID
f— tuz —-I e— tow —-I
\J HIGH IMPEDANCE | S—
DATA I/O DATA UNDEFINED /) \
2148-7
13. 1f CS goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.
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CY2148/CY21LA8
CY2149/CY21149
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Switching Wavefom*s (continued)

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

e - twe |
ADDRESS i
tsa f tsce
X il
taw twr
. twe
Lm Z W Z
f tow tor
DATA IN DATA-IN VALID
twz —™
DATA OUT P — HIGH IMPEDANCE
2148-8
Ordering Information
Speed Package Operating Speed Package Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
35 " CY2148-35PC P3 Commercial 35 CY21148-35PC P3 Commercial
CY2148-35DC D4 CY21148-35DC D4
45 CY2148-45PC P3 Commercial 45 CY211.48-45PC P3 Commercial
CY2148-45DC D4 CY21148-45DC D4
CY2148-45DMB D4 Military 55 CY211.48-55PC P3 Commercial
S5 CY2148-55PC P3 Commercial CY21148-20DC D4
CY2148-55DC D4 Speed Package Operating
CY2148-55DMB D4 Military (ns) Ordering Code Type Range
Speed Package | Operating 35 CY211.49-35PC P3 Commercial
(ns) Ordering Code Type Range CY21149-35DC D4
35 CY2149-35PC P3 Commercial 45 CY21149-45PC P3 Commercial
CY2149-35DC D4 . CY21149-45DC D4
45 CY2149-45PC P3 Coﬁmercial 55 CY21149-55PC P3 Commercial
CY2149-45DC D4 CY21149-55DC D4
CY2149-45DMB D4 Military
55 CY2149-55PC “P3 Commercial
CY2148-55DC D4
CY2148-55DMB D4 Military
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CY2148/CY211L48
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Ton 1,23
IoL 1,23
Vi 1,23
Vi, Max. 1,23
Iix 1,23
Ioz 1,23
Iec 1,23
Ispl!¥ 1,23

Switching Characteristics

Parameters Subgroups

READ CYCLE
tre 7,8,9,10, 11
taa 7,89, 10,11
tacsi!™ 7,8,9,10,11
tacsAt4 7,8,9,10, 11
tacs!™! 7,8,9,10, 11
ton 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
tou 7,8,9,10, 11
tas 7,8,9,10, 11
taw 7,89, 10, 11

Notes:

14. CY2148 only.
15. CY2149 only.

Document #: 38-00024-B
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Features

o Automatic power-down when
deselected

e CMOS for optimum speed/power
o High speed
— 35ns
e Low active power
— 660 mW
e Low standby power
— 110 mW
e TTL-compatible inputs and outputs

o Capable of withstanding greater
than 2001V electrostatic discharge

S CYPRESS
SEMICONDUCTOR

CY6116

Functional Description

The CY6116 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 CY6116 has an automatic
power-down feature, reducing the power
consumption by 83% when deselected.

An active LOW write enable signal (WE)
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/0, through 1/0O7) is written into the

2,048 x 8 Static R/W RAM

memory location addressed by the address
present on the address pins (Ag through A ).
Reading the device is accomplished by se-
lecting the 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.

The input/output pins remain in a high-im-
pedance 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-
pha immunity.

Logic Block Diagram

Pin Configurations

DIP/SOJ
! - Top View
N
110,
e
Ao ‘ ng 1/04
Ao = P ? 102 6116-2
Ag § @ l
LCC
A7 &8 128x 16X 8 | | ? 1105 Top Vlew
A z D ARRAY ]
6 <] 1 z -——L? /0. JLLE 9?3’
As L - 432,282726
As 7 105
& B 1
TE —, | o— S Vo
WE -—;D- COLUMN POWER »_Y °
DECODER DOWN I
= =0~ 1y s
A A Ay Ag 6116-1 6116-4
Selection Guide
CY6116-35 CY6116-45 CY6116-55
Maximum Access Time (ns) 35 45 S5
Maximum Standby 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
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. -65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied .........cooeeiiniii.ns -55°Cto + 125°C  Latch-UpCurrent...............ooooiiiins >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin 24 to Pin 12). ....................... -0.5Vto + 7.0V Ambient
in High 7 St 05V 1o + 70V Range Temperature Vee
DC Input Voltage ... .................... ~30Vio + 70v | Commercial 0°Cto + 70°C SV = 0%
Output Current into Outputs (Low) ................. 20 mA Militaryl!] -55°Cto + 125°C 5V * 10%
Electrical Characteristics Over the Operating Range!®
CY6116
Parameters Description Test Conditions Min. Max Units
Vou Output HIGH Voltage Vee = Min, Ioy = - 4.0 mA 24 v
VoL Output LOW Voltage Vee = Min, Ig, = 8.0 mA 0.4 A%
Vi Input HIGH Voltage 20 Vee \"
Vi Input LOW Voltage -3.0 0.8 v
Iix Input Load Current GND < Vi < Ve -10 +10 HA
Ioz Output Leakage GND < V| < V¢, +10 pA
Current Output Disabled
Tos Output Short Vec = Max, Vour = GND -300 mA
Circuit Currentl®!
Icc Ve Operating Supply Vee = Max. Com’l 120 mA
Current Ioutr = 0 mA Mil 130
Isp Automatic CE Max. Ve, Com’l 20 mA
Power-Down Current CE > Viy Mil 20
Capacitance
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance 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

information.

AC Test Loads and Waveforms

the short circuit should not exceed 30 seconds.

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

these parameters.

R148100 R14810,
sv 1 5V
ALL INPUT PULSES
OUTPUT OUTPUT 1 3.0v ) l
I 90% 90%
10% 10%
R2 R2
30 pF L 5pF 2 R2 o GND
INCLUDING B INCLUDING N < 5ns == - <5ns
JIG AND = = JIG AND == =
SCOPE - SCOPE — -
(a) ()
Equivalent to: THEVENIN EQUIVALENT 6116-5 6116-6
16700

OUTPUT e A A 1,73V
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Switching Characteristics Over the Operating Range!®%

CY6116-35 CY6116-45 'CY6116-55
Parameters Description Min. Max. Min, Max. Min. Max. Units
READ CYCLE
tre Read Cycle Time 35 45 55 ns
tAa Address to Data Valid 35 45 55 ns
toHA Data Hold from Address Change 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 OE LOW to Low Z 0 0 0 ns
thzoE OE HIGH to High 21 15 15 20 ns
tLzce CE LOW to Low Z!"t 5 5 5 ns
thzcE CE HIGH to High Z67 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 40 ns
taw Address Set-Up to Write End 30 40 40 ns
tHa Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
towe 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
tuzwE WE LOW to High Z!¢! 15 15 20 ns
tLzwe WE HIGH to Low Z 0 0 0 ns

Notes:

5. Test conditions 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 output load- up and hold timing should be referenced to the rising edge of the signal
ing of the specified Io/Ioy and 30-pF load capacitance. that terminates the write.

6. thzoE, tnzce, and tyzwg are specified with C;, = SpF asin part (b) 9. WE is HIGH for read cycle.
of AC Test Loads. Transition is measured + 500 mV fromsteadystate  10. Device is continuously selected. OE, CE = V.
voltage. 11. Address valid prior to or coincident with CE transition LOW.

7. At any given temperature and voltage condition, tuzcg is less than 15 pata1/0 pins enter high-impedance state, as shown, when OE is held
tuzcE for any given device. o . LOW during write.

e sl e e R 1. 1CE oo HIGH ity it WEHIGH e ot i
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CY6116

Switching Waveforms

Read Cycle No. 1%

tac
ADDRESS b 4 *
]

L . |

DATA OUT PREVIOUS DATA VALID DATA VALID

6116-7

Read Cycle No. 2111

tre

_\‘ y

tace
I thzoe

tooe
4
— too [ hiece HIGH
HIGH IMPEDANCE s IMPEDANCE
DATA OUT 4 DATA VALID —

&

%
mj

v
N,
tzce
Veo nE— | AN _.l icc
SUPPLY 50% 50%
CURRENT ISB
6116-8
Write Cycle No. 1 (WE Controlled)®!?
twe
ADDRESS X X
tsce
AN 27700777
tsa o tewe "
we RN% A
tsp o
DATA IN DATA-IN VALID
e tizwe ‘j M tLzwe "‘
HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED /‘ P
6116-9



CYe6116

Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)(® 12131

twe
ADDRESS % k

tsa tsce
CE N "4
N /)
taw - ta —
tewe
wE N
AT 70070007
le tso o
DATA IN DATA-IN VALID
F—— tHzwe '—'l
HIGH IMPEDANCE
DATA1/O DATA UNDEFINED \/
6116-10
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 : T 120
o @ =
212 <10 I :% 100
810 g 8 < «
a / o 08 3
N 08 = N o Voo = 5.0V
= = 06 w 60 CC = 9.
< [$) Ta = 25°C
Z 06 S 2 N )
g g 04 O 40 ™
S 04 g= Vee = 5.0V A \
Vin = 5.0V 5 N
02 Iss 02 ss g 20
0.0 0.0 o 0
40 45 5.0 55 6.0 -55 25 125 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) ‘ AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 16 g 140
£
=120
13 514 [ -~
3 5 g 100 /]
o c
g 12 o [ / Veo = 5.0V
N N 12 3 & Tp = 25°C -
<—(‘ 1.1 \\ - g / S
§ Ta = 25°C Z 10 - £ 60
=10 —~— z / Vec = 5.0V 5 40
D 08 = /
09 L= 3 2 /
0.8 06 ‘ 0
4.0 45 5.0 55 60 -55 25 125 0.0 1.0 2.0 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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CY6116

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 14 v T
25 250 g 131 T:C;Zg 3\3/
- s / 8 7 vw=o0sv
C
2 20 =~ 200 a 12
N 3 /] N
Z 15 < 150 % 11
3 1. E . 74 = .
@0 o / g
2 10 / 0 100 V4 2 10
A Voo = 4.5V
0.5 / 50 Ta = 25°C - 09
0.0 o] 0.0 I I 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 Lo4
CY6116-35DMB D12 Military
CY6116-35LMB L64

45 CY6116-45PC P11 Commercial
CY6116-45DC D12
CY6116-45LC L64
CY6116-45DMB D12 Military
CY6116-45LMB Lo4

55 CY6116-55PC P11 Commercial
CY6116-55DC D12
CY6116-S5LC Lo4
CY6116-55DMB D12 Military
CY6116-S5LMB Lo6d
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups

Vou 1,23
VoL 1,23
Vi 1,23
Vi, Max. 1,23
Iix 1,2,3
Toz 1,23
Iec 1,23
Is 1,23

Switching Characteristics

Parameters Subgroups
READ CYCLE
tre 7,8,9,10, 11
taa 7,89, 10, 11
tona 7,8,9,10, 11
tace 7,8,9,10, 11
tpos 7,8,9,10, 11
WRITE CYCLE
twe 7,8,9,10, 11
tsce 7,89, 10, 11
taw 7,89, 10, 11
tua 7,8,9,10, 11
tsa 7,8,9,10, 11
tpwg 7,8,9,10, 11
tsp 7,8,9,10, 11
tup 7,8,9, 10, 11

Document #: 38-00055-D
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Features

e Automatic power-down when
deselected

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

e Capable of withstanding greater
than 2001V electrostatic discharge

CYPRESS
SEMICONDUCTCR

CY6116A
CY6117A

Functional Description

The CY6116A and CY6117A are high-per-
formance CMOS static RAMs organized 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
CY6116A and CY6117A have an automat-
ic power-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

I/0 pins (I/O, through I/0;) is written into
the memory location specified on the ad-
dress pins (A thorugh A,p).

2048 x 8 Static R/W RAM

Rcading the 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 1/0 pins.

The I/O pins remain in_high-impedance
state when chip enable (CE) is HIGH or
write enable (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 View
Vee
: N 1225822
A 3 2,1,282726
YZ—I 7—1 ;z We ¢ 2l 25¢ WE
OE
Ao 6116A
~ TE
L 110 0, A 210
INPUT BUFFER r ’ 10 1
— & o, :j?
Ato = 10,
Ag —» = | ? 10,
A 8 9 | 6116A-2 6116A-3
O
A & || 2 ? o5 LCC
Ag > % —b 1223(;:\(’(8 § '—Jl: Top View
A= * & l—? Vo 5229899
Ay > - _l 104
7Y 1
CE — N
We _;D' COLUMN POWER ig 0%
DECODER DOWN
S ig
Ay A A A
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 S5
Maximum Operating 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
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. ~-65°C to + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ...........ooviiiinn... -55°Cto + 125°C  Latch-UpCurrent................oooiiii. >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin24toPinl2) .........cocoviueninen. -0.5Vto + 7.0V ywer—
mbien
DC Voltage Applied to Outputs Ra Te rature Vv,
i HIgh ZStAE - oo eevereeeneeenaennn, ~05V to + 7.0V nee emperaty h c«
1 o
DC Input VOUAGE -« eveeeeereeearnn -30Vio + 70v | Commercial 0°Cto + 70°C 5V + 10%
Output Current into Outputs (LOW) ................. 20 mA Militaryl!l -55°Cto + 125°C 5V + 10%
Electrical Characteristics Over the Operating Range!?!
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 | Vcc = Min, Ioy = - 40 mA 24 24 24 \'%
VoL Output LOW Voltage | Vec = Min, Ig, = 8.0 mA 0.4 0.4 0.4 \"
Vi Input HIGH Voltage 22 | Ve 22 Vee 22 | Vee \'%
Vi Input LOW Voltage®! -05 | 08 -0.5 0.8 -0.5 | 08 \%
Iix Input Load Current GND < V; < Ve -10 | +10 -10 + 10 -10 | +10 | pA
Ioz Output Leakage GND < V| < Ve, -10 | +10} -10 +10 -10 | +10 | pA
Current Output Disabled
Tos Output Short Vee = Max, Vour = GND -300 -300 -300 | mA
Circuit Current!’]
T Vcc Operating Vee = Max. Com’l 100 100 80 mA
Supply Current loET =0 n:A Mill 25 125 100
f = fuax = Vire
35,45 100
Tspy Automatic CE Max. Ve, Com’l 40 20 20 | mA
Power-Down Current | CE > Viy -
- TTL Inputs f = fmax Mil | 25 40 2
35,45,55 20
Iss2 Automatic CE Max. Ve, Com’l 20 20 2 | mA
Power-Down Current | CE > Vi - 0.3V,
- CMOS Inputs V[N = Vcc -0.3V "
or Viy < 0.3V, Mil 20
f=0
Capacitance®!
Parameters Description Test Conditions Max. Units
CiN Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cout Output Capacitance Vee = 50V 10 pF
Notes:

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

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

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

4. Not more than 1 output should be shorted at one time. Duration of
the short circuit should not exceed 30 seconds.
Tested initially and after any design or process changes that may affect
these parameters.
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CY6116A
CY6117A

AC Test Loads and Waveforms

Test conditions assume signal transition time of 5 ns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load-
ing of the specified I /1on and 30-pF load capacitance.

tnzog, tuzce, and tyzwg are specified with Cp, = 5 pF as in part (b)
of AC Test Loads. Transition is measured + 500 mV from 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 WE LOW. Both signals must be LOW to initiate a write and

R1481Q) R148140
v v ALL INPUT PULSES
OUTPUT OUTPUT 30V — L ogo%
30 pF ggs a 5 pF b ggs o GND 1% 10%
INCLUDING INCLUDING I W 5ns —P=i 5ns
AT = aoT =
@ (b)
Equivalent to: THEVENIN EQUIVALENT 6116A-5 6116A-6
OUTPUT ﬂ-——m——ﬂ 1.73v
Switching Characteristics Over the Operating Range!® ¢
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
tre Read Cycle Time 20 25 35 45 55 ns
tan Address to Data Valid 20 25 35 45 55 ns
toHA Data Hold from Address Change 5 5 S S 5 ns
tacE CE LOW to Data Valid 20 25 35 45 S5 ns
tpoE OE LOW to Data Valid 10 12 15 20 25 | ns
trzoE OE LOW to Low Z 3 3 3 3 3 ns
thzoE OE HIGH to High Z" 8 10 12 15 20 ns
tLzce CE LOW to Low Z8! 5 5 5 5 5 ns
tuzee CE HIGH to High Z!"-"1 8 10 15 15 20 | ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tep CE HIGH to Power-Down 20 20 20 25 25 | ns
WRITE CYCLEP!
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
tua Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tpws WE Pulse Width 15 15 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
tizwE 'WE HIGH to Low Z 5 5 5 5 5 ns
Notes:

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.

. WE is HIGH for read cycle.

. Device is continuously selected. OE, CE = Vj..

. Address vatid prior to or coincident with CE transition LOW.

. Data /O pins enfer high-impedance state, as shown, when OE is held

LOW during write.

. IfCE goes HIGH simultaneously with WE HIGH, the output remains

in a high-impedance state.
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Switching Waveforms
Read Cycle No. 111111
e >
ADDRESS X
tora
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
6116A-7
Read Cycle No. 2% 12
tre
CE —\| Y/
N _/
tace
ﬁ
I tooe — ttHZOE
':— tzoe —™ HZcE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT Ll DATA VALID >—
tzce
¢
4 j«— trp —#1
SUP\FCE\C( " Icc
50% 50%
CURRENT OL I1SB
B8116A-8
Write Cycle No. 1 (WE Controlled) 1% 131
fe twe
tsce
o NN WA
taw = tha —
tsp ———» tewe
WE AR A
tso o
DATA IN DATA VALID
tzwe "'I tizwe —’I
HIGH IMPEDANCE | j——————
DATA I/O DATA UNDEFINED ) \
6116A-G
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled) > 1> 14 .
[ twe
ADDRESS % *
tsa tsce
CE \\ 7f
taw ta
tewe
= £,
A . W A
| 150 tHD
DATA IN DATA-IN VALID
[ thzwe —’|
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED >
6116A-10

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

14
812
810 lcc
8 0.8
& o
Z 06 ~
< o
5
2 04
0.2 Isg
0.0
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
1.3
2
g 12
N
-
< 1P~
= N Ta = 25°C
Q10
z - o~
\.
0.9
0.8
4.0 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED lIeg, lsg

NORMALIZED tan

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
1.0
lcc
038
0.6
04 Voo = 5.0V
V|N = 5.0V
02—
0.0
-55 25 125
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 //
1.0 >
/ Vee = 5.0V
08 /
0.6
55 25 125

AMBIENT TEMPERATURE (°C)
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OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

g
T 120
2 100
w
g
S 80
. v 5.0V
w cc = 9
Q 60 Ta = 25°C
2 4 ™~
(5]
= \\
& 20
5 \
o 0
0.0 1.0 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
2 140
£ |
~ 120 /’
—
Z /]
@ 100
& / Vo = 5.0V
3 8 Th = 25°C
X
Z 60
w
5 40
E L/
2
3 2 /
0
0.0 1.0 2.0 30 40

OUTPUT VOLTAGE (V)
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CY6116A
CY6117A

Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT
vs. SUPPLY YOLTAGE

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

NORMALIZED I¢c vs. CYCLE TIME

3.0 30.0 14 v T S0V
cc = 2
25 250 < o 13 Ja=25°C
_8 I / RS VIN = 0.8V
2 20 < 200 2 12 '
N s / N
- - s
< 15 < 150 4 < 11
z 5 / 2
o w —1 O 10
> 10 a 100 / Voo = 4.5V =
y, Ta = 25°C
05 5.0 09
0.0 00 l | 0.8
00 10 20 30 40 50 0O 200 400 600 800 1000 o] 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MH2)
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-25SLMB LsS Military
CY6116A-20DC D12 35 CY6117A-35LMB LSS Military
25 CY6116A-25PC P11 Commercial 45 CY6117A-45LMB LS5 . | Military
CY6116A-25DC D12 S5 CY6117A-55LMB LSS Military
CY6116A-25LC L64
CY6116A-25SDMB D12 Military
CY6116A-25LMB 164
35 CY6116A-35PC Pil Commercial
CY6116A-35DC D12
CY6116A-35L.C Lo4
CY6116A-35SDMB D12 Military
CY6116A-35LMB L64
45 CY6116A-45PC P11 Commercial
CY6116A-45DC D12
CY6116A-45LC L64
CY6116A-45DMB Di2 Military
CY6116A-45L.MB L64
S5 CY6116A-55PC P11 Commercial
CY6116A-55DC D12
CY6116A-55L.C Lo64
CY6116A-S5SDMB D12 Military
CY6116A-S5LMB L64
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,23
Vi 1,23
Vi Max. 1,23
Iix 1,23
Toz 1,23
Icc 1,23
Isp 1,23

Switching Characteristics

Parameters Subgroups
READ CYCLE
tre 7, 8,9, 10, 11
taa 7,8,9, 10, 11
toHa 7,8,9,10, 11
tace 7,8,9, 10, 11
tboe 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
tup 7,8,9, 10, 11

Document # 38-00105-A
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ADVANCED INFORMATION

CY7C101
CY7C102

Features Functional Description
o High speed The CY7C101 and CY7C102 are high-per-
— taxa=25ns formance CMOS static RAMs organized as

262,144 x 4 bits with separate I/O. Easy
memory expansion is_provided by active
LOW chip cnable (CE) and three-state
drivers. They have an automatic power-

e Transparent write (7C101)
CMOS for optimum speed/power
® Low active power

_ 715 mW down feature, reducing the power con-
sumption by more than 70% when dese-

e Low standby power lected.
— 165 mW Writing to the device is_accomplished by
® Automatic power-down when taking both chip enable (CE) and write en-
deselected able (WE) inputs LOW. Data on the four

input pins (I, through I3} is written into the
memory location specified on the address
pins (Ag through Aj,).

e TTL-compatible inputs and outputs

262,144 x 4 Static R/W RAM

with Separate I/O

Reading the device is accomplished by taking
chip enable (CE) LOW while write enable
(WE) remains HIGH. Under these condi-
tions, the contents of the memory location
specified on the address pins will appear on
the four data output pins (O, through Os).

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 during
a write operation (CE and WE LOW). In a
write operation on the CY7C101, the output
pins will track the inputs after a specified
delay.

The CY7C101 and 7C102 are available in
32-pin leadless chip carriers and standard
400-mil-wide cerDIPs and SOJs.

Logic Block Diagram Pin Configurations
DIP/SOJ
—— Top View
-1 Iy
—N
! I,
-1 Is
l — N
| INPUT BUFFER |
Ao
A o
Ay & T
A= 3 E: > o,
22 § 51 ZA);akix 4 é 4 L
Ag <} é 5/ 0
ﬁ7 1 N LCC C101-2
8 5/ Os Top View
ifi - 25;0 $Z
POWER
Dcoben | [PoWN
o ot w
833333353 re sl l
| 76102 0MY f
—CEH =
Dcoromy [ N
5—04— . % 4151617181920
DR ' C101-1 o
_|°5|3 &é's c101-3
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 130 130 130
Military 140 140
Maximum Standby Current (mA) Commercial 30 30 30
Military 35 35
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== ADVANCED INFORMATION CY7C102

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ................. -65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ........c.coiiiiaiinn... -55°Cto + 12s°Cc  Latch-UpCurrent............................. >200 mA
Supply Voltage on Vc Relative to GNDI!. - 0.5V to + 7.0V Operating Range
DC Voltage Applied to Outputs Ambient
in High Z StateFll .] ...................... -05Vto + 7.0V Range Temperature? Vee
[1 -
DC I,npu.; Voltagel'l ... .. ... ... . 0.5V to + 7.0V Commerdial 0°C o + 70°C V= 10%
Current into Outputs (Low) .......covviiiinn 20 mA
‘ Military -55°Cto + 125°C SV = 10%
Electrical CharacteristicsOver the Operating Range!’!
7C101-25 7C101-35,45
7C101-25 7C101-35,45
Parameters Description Test Conditions Min. Max. Min. Max. Units
VOH Output HIGH Vo]tage VCC = Min., IOH = -40mA 24 2.4 \'%
VorL Output LOW Voltage Vee = Min, Ig, = 8.0 mA 04 0.4 v
Vi Input HIGH Voltage 22 |Vec+ 03] 22 | Ve + 03 \'
Vi Input LOW Voltagel!l 03 0.8 0.3 0.8 \"
Iix Input Load Current GND < V; < Ve -10 +10 -10 +10 RA
oz Output Leakage GND < V< V¢, -10 +10 -10 +10 LA
Current Output Disabled
Ios Output Short VCC = Max., VOUT = GND -300 -300 mA
Circuit Current!!
Iec Ve Operating Supply Vee = Max. Ioyr = 0 mA, | Com’l 130 130 mA
Current f = fpmax = Vtre Mil 140
Tsi Automatic CE Power- | Max. Ve, CE > Vi, Com’l 30 30 mA
Down Current VN> VhorVin< Vi, |—
— TTL Inputs f = fpax Mil 35
Ispz Automatic CE Power- | Max. Ve, CE > Ve - 0.3V, | Com’l 25 25 mA
Down Current Vin > Vee - 0.3V "
— CMOS Inputs or Viv < 0.3V, f=0 Mil 30
Capacitance
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee = 50V 12 pF
Notes:
1. ViL(miny = ~2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of

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

2. Tais the “instant on” case temperature.
3. See the last page of this specification for Group A subgroup testing 5.
information.
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AC Test Loads and Waveforms
R148000 R14800)
8V " v ALL INPUT PULSES
OUTPUT"T— ouwur“——l—— 3.0v L \
90%
30 pF ;gs a 5 pF b 255 ™ GND 1%
INCLUDING INCLUDING < 5ns =
JGAND = = JGAND = =
SCOPE — = SCOPE = = C101-5
(a) (b) c101-4
Equivalent to: THEVENIN EQUIVALENT
1670
OUTPUT O A0 1.73V
Switching Characteristics Over the Operating Range!?4]
7C101-25 7C101-35 7C101-45
7C102-25 7C102-35 7C102-45
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
tre Read Cycle Time 25 35 45 ns
taa Address to Data Valid 25 35 45 ns
tona Data Hold from Address Change N S S ns
tace CE LOW to Data Valid 25 35 45 ns
tLzce CE LOW to Low ZI"! 5 5 5 ns
tuzce CE HIGH to High Z"%] 10 15 20 ns
tru CE LOW to Power-Up 0 0 0 ns
tp CE BIGH to Power-Down 25 35 45 ns
WRITE CYCLEV!
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 ns
tsa Address Set-Up to Write Start 0 0 0 ns
twe ‘WE Pulse Width 2 25 30 ns
tsp Data Set-Up to Write End 15 20 25 ns
thp Data Hold from Write End 0 0 0 ns
tLzwe ‘WE HIGH to Low Z" 5 5 5 ns
tuzwe WE LOW to High ZI"# 15 20 25 ns
towE WE LOW to Data Valid (7C101) 20 25 30 ns
tbcE CE LOW to Data Valid (7C101) 25 35 45 ns
tapv 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 output load-
ing of the specified Io/Ion and 30-pF load capacitance.

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

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

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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Switching Waveforms
Read Cycle No, 10 11]

tac |
ADDRESS b 4
taa »
fora
DATA OUT PREVIOUS DATA VALID > DATA VALID E
c101-6
Read Cycle No. 20!1 121
ADDRESS }( ;(
— tre
CE ﬁ 4
N— /|
tace L_
HoE M e
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT €€ DATA VALID
Yzce >
f— %o —-‘
Veo Py 1cC
SUPPLY 50% 50% *
CURRENT ISB
c101-7
Write Cycle No. 1 (CE Controlled)®**!
fe twe - |
ADDRESS * g(
tsa tsce —™
CE N 4
N /
taw ta
towe
WE \m\ W/
e tsp o
DATAIN DATA VALID
HIGH IMPEDANCE e tzce —‘J
DATA OUT
(7C102) o] tagy ———»
I
[ tce cto1-8
toce
Notes: . o .
10. Device is continuously selected. CE = V. 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.
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Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled)®!
twe
ADDRESS 3( X
tsce
NN 0077
taw > ta
tsa tewe
wWE 4
wE RN, 7
e tsp o
DATA IN * DATA VALID
fe— tzwe —-| fe— tizwe
DATA OUT HIGH IMPEDANCE
10z QXXX XXX X X XXX X XD KX
———— fHwe tizce |
taov >
c101-9
Truth Table
CE |WE 00 - 0, Mode Power
H | X | HghZ Power-Down Standby (Isg)
L | H | DataOut Read Active (Iec)
L | L | HghZ 7C102: StandardWrite Active (Icc)
L | L | InputTracking | 7C101: Transparent Writel*l | Active (Icc)

Notes:

14. Outputs track inputs after specified delay.
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Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C101-25VC V33 Commercial 25 CY7C102-25VC V33 Commercial
CY7C101-25DC D44 CY7C102-25DC D4
CY7C101-25LC LSS CY7C102-25LC LSS
35 CY7C101-35VC V33 Commercial 35 CY7C102-35VC V33 Commercial E
CY7C101-35DC D44 CY7C102-35DC D44
CY7C101-35LC LSS CY7C102-35LC LS55
CY7C101-35DMB D44 Military CY7C102-35DMB D44 Military
CY7C101-35LMB LS5 CY7C102-35LMB L55
45 CY7C101-45VC V33 Commercial 45 CY7C102-45VC V33
CY7C101-45DC D44 CY7C102-45DC D44
CY7C101-45L.C LS55 CY7C102-45LC LSS
CY7C101-45DMB D44 Military CY7C102-45SDMB D44 Military
CY7C101-45LMB LS5 CY7C102-45LMB LSS
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameters Subgroups Parameters l Subgroups
Vou 1,23 READ CYCLE
Vou 1,23 tre 7,8,9,10, 11
Vi 1,23 taa 7,8,9 10, 11
VL Max. 1,23 tona 7,8,9,10, 11
Iix 1,23 tace 7,8,9,10, 11
Ioz 1,23 WRITE CYCLE
Icc 1,23 twe 7,8,9,10, 11
Isp; 1,23 tsce 7,8,9, 10, 11
Isp; 1,23 taw 7,8,9,10, 11
tha 7,8,9,10, 11
tsa 7,8,9, 10, 11
PWE 7,8,9,10, 11
tsp 7,8,9,10, 11
tip 7,8,9, 10, 11
towg!™! 7,8,9,10, 11
tapv!' 7,8,9,10,11
Note:
15. 7C101 only.
Document #: 38-00148
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Features
o High speed
— taa = 25 ns

CMOS for optimum speed/power
Low active power

— 715 mW

e Low standby power

— 165 mW

e Automatic power-down when
deselected

e TTL-compatible inputs and outputs

(]

= CYPRESS
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ADVANCED INFORMATION

CY7C106

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),
and three-state drivers. The device has 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 (CE) and write enable
(WE) inputs LOW. Data on the four I/O
pins (I/0, through I/O3) is then written into
the location specified on the address pins
(A, through A;).

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/0 pins.

The four input/output pins (I/O, through I/
03) are placed in a high-impedance state
when the device is deselected (CE HIGH),
the outputs are disabled (O HIGH), ordur-
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 cerDIPs and SOJs.

Logic Block Diagram

Pin Configurations

DIP/SOJ
Top View

bd!
— N
INPUT BUFFER
Ay 1y
Az N 1105 OE
ﬁa g ” ‘—_:lll: ano [ 14
4 Q [ 170,
prina - - AN [ | . 2
<
2; 2 i . ’\|/ /04
Ag /04
i - :
A
g | oo - .
}— CE
A7
EERRRRRE 57 A:::
QO »~ NN MW W © M~ —_— 10
Tci<d<<<< = ce
C106-1 C106-2
Selection Guide
7C106-25 7C106-35 7C106-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Current (mA) Commercial 130 130 130
Military 140 140
Maximum Standby Current (mA) Commercial 30 30 30
Military 35 35
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ................. - 65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied - .....viiiiiiiiiinnn.. -55°Cto + 125°C Latch-UpCurrent..................ooeiiii, >200 mA
Supply Voltage on Vcc Relative to GNDI. - 0.5V to + 70V Qperating Range
DC Voltage Applied to Outputs Ambient
in High Z Stath ....................... -05Vto + 7.0V Range Temperature!) Vee
[1] _
DC Inpu‘t Voltage!™ ............oo 0.5V to + 7.0V Commercial 0°C to 1 70°C SV + 10%
Current into Outputs LOW) ................... ... 20 mA
Military -55°Cto + 125°C SV + 0%
Electrical Characteristics Over the Operating Rangel’]
7C106-25 7C106-35,45
Parameters Description Test Conditions Min. Max. Min. Max. Units
Vou Output HIGH Voltage Vee = Min, Ioy = ~4.0mA 2.4 2.4 A%
VoL Output LOW Voltage Vce = Min, I, = 8.0 mA 04 0.4 v
Vin Input HIGH Voltage 22 [Vee+ 03] 22 |[Vec+03]| V
Vi Input LOW Voltagel!) -0.3 0.8 -0.3 0.8 v
Iix Input Load Current GND < V| < V¢e -10 +10 -10 + 10 MA
Ioz Output Leakage GND < Vi< Ve, -10 +10 ~-10 +10 HA
Current Qutput Disabled
Ios Output Short Vcc = Max., VOUT = GND -300 -300 mA
Circuit Current!*]
Tec Ve Operating Supply Vee = Max. Iopr = 0mA, | Com’l 130 130 mA
Current f = fmax = Vitre Mil 140
Iset Automatic CE Power- Max. Ve, CE > Vi, Com’l 30 30 mA
Down Current V,N > Vygor Vin < Vi, -
— TTL Inputs = fmax - Mil 35
Isp2 Automatic CE Power- Max Ve, CE > Ve - 03V,] Com’l 25 25 mA
Down Current Vin > Vee - 03V .
— CMOS Inputs or Viy < 0.3V, f=0 Mil 30
Capacitance®
Parameters Description Test Conditions Max. Units
Civ Input Capacitance Ts = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Voc = 50V 12 pF
Notes:

1. Vi (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. Not more than 1 output should be 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.
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AC Test Loads and Waveforms

R14808) R14800),
Y O A E——— ALL INPUT PULSES
ouTFu'r“—]-——' OUTPUTT' 3.0v e * 00%
10% 10%
30 pF 2§5 Q 5pF 2?,5 o GND
INCLUDING INCLUDING < 5ns =9 | <5ns
JIG AND = — JIG AND = —
SCOPE ~ - SCOPE ~ - C106-5
(@ (b) C106-4
Equivalent to: THEVENIN EQUIVALENT
16700
OUTPUT O M0 1,73V
Switching Characteristics Over the Operating Range*!
7C106-25 7C106-35 7C106-45
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
tre Read Cycle Time 25 35 45 ns
taa Address to Data Valid 25 35 45 ns
toHA Data Hold from Address Change S 5 S ns
tace CE LOW to Data Valid 25 35 45 ns
tpoE ‘OE LOW to Data Valid 10 15 20 ns
tizoe OE LOW to Low Z 0 0 0 ns
tuzoe OE HIGH to High Z! 10 15 20 ns
tuzce CE LOW to Low Z88 5 5 ) 5 ns
tuzce CE HIGH to High Z"#! 10 15 20 ns
teu CE LOW to Power-Up 0 0 0 ns
tep CE HIGH to Power-Down ‘ 25 35 45 ns
WRITE CYCLEP-1]
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
tia Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
thwe WE Pulse Width 20 25 30 ns
tsp Data Set-Up to Write End 15 20 25 ns
tup Data Hold from Write End 0 0 0 ns
tLzwE WE HIGH to Low ZM 5 5 5 ns
tuzwe ‘| WE LOW to High ZI"# 15 20 25 ns
Notes: . _
6. Test conditions assume signal transition time of S ns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- and WE LOW. CE and WE must be LOW to initiate a write, and the
ing of the specified I /1oy and 30-pF load capacitance. transition of either of these signals can terminate the write. The input
7. tyzoE, thzce, and tyzwg are specified with a load capacitance of 5 data set-up and hold timing should be referenced to the leading edge
pF as in part (b) of AC Test Loads. Transition is measured + 500 mV of the signal that terminates the write. _
from steady state voltage. 10. The minimum write cycle time for Write Cycle No. 3 (WE controlled,
8. At any given temperature and voltage condition, tyzcg is less than OE LOW) is the sum of tyzwg and tsp.

trzce and tyzwe is less than ty zwg for any given device.
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Switching Waveforms
Read Cycle No, 1(1%:12]

ADVANCED INFORMATION CY7C106

e »|
ADDRESS X
tM ]
re——— toHa —"’
DATA OUT PREVIOUS DATA VALID XXX DATA VALID E
C106-6
Read Cycle No. 2 (OE Controlled)'%: 13
ADDRESS }( g(
tac
CE 5‘ ;l
tace
cE ’|\ K
oo I tizoe
E
b tyor — < tizce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT £EE DATA VALID )——
tizce %
Vog toy » o ] Icc
SUPPLY 50% 50%
CURRENT 1SB
c106-7
Write Cycle No. 1 (CE Controlled)! %]
twe »
ADDRESS X 9(
CE ~\ tsce
N
tsa
taw tHa -

e NS

towe

i,

DATA I/0

tsp

DATA VALID

Notes:

11. Device is continuously selected. OE and CE = V.

12. WE is HIGH for read cycle.

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

tﬂoj

/l C106-8

14. If CE goes HIGH simultaneously with WE going HIGH, the output
remains in a high-impedance state.
15. Data I/0 is high impedance if OE = Viy.
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Switching Waveforms

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)(!!5]

L.

twe >
ADDRESS
tsce
NN . Y
taw ta —™
WE je——— tgn — ™ r——— tewe P
_ 7

OFE 7/ 4

tsp

pata 0 Y 5 X X 4 DATA VALID
[*= thzoe

Write Cycle No. 3 (WE Controlled, OE LOW)!!%15]

[

twe
ADDRESS g-( j(

i

C106-9

tsce
EENNNNY Y, 7
taw ta ™
WE j*— tsa —’1 towe
RINK il
tso - tHp
tHzwe e towe

C106-10
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ADVANCED INFORMATION CY7C106

[CE |OE [WE | 1/0, - /O, Mode Power
H | X X | HighZ Power-Down Standby (Isp)
L { L | H | DataOut Read Active (Icc)
L[| X L | Dataln Write Active (Icc)
L H H | HighZ Selected, Outputs Disabled | Active (Icc)

Ordering Information
Speed Package | Operating

(ns) Ordering Code Type Range

25 CY7C106-25VC V33 | Commercial
CY7C106-25DC D44
CY7C106-25LC LSS

35 CY7C106-35VC V33 Commercial
CY7C106-35DC D44
CY7C106-35DMB D44 Military
CY7C106-35LMB LsS

45 CY7C106-45VC V33 Commercial
CY7C106-45DC D44
CY7C106-45DMB D44 | Military
CY7C106-45LMB LS5
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,23
Voo 1,2,3
Vi 1,23
Vi Max. 1,23
Iix 1,23
Ioz 1,23
Icc 1,2,3
Isp; 1,23
Isn> 1,23
Switching Characteristics
Parameters Subgroups
READ CYCLE
trc 7,8,9,10, 11
taa 7,8,9, 10, 11
tona 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 7,89, 10, 11
tpwe 7,89, 10, 11
tsp 7,8,9,10, 11
thp 7,8,9,10, 11

Document #: 38-00149
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Features
e High speed

— ta = 25ms
e CMOS for optimum speed/power
e Low active power

— 715 mW
o Low standby power

— 165 mW

e Automatic power-down when
deselected

o TTL-compatible inputs and outputs

= CYPRESS
SEMICONDUCTOR

ADVANCED INFORMATION

CY7C107

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
(D) is written into the memory location
specified on the address pins (A, through
Agp)

1,048,576 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 (Doyr) pin.

The output pin (Dour)is placed in a high-im-
pedance state when the device is deselected
(CE HIGH) or during a write operation (CE
and WE LOW).

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

Logic Block Diagram Pin Configurations
DIP/SOJ
\/‘J D Top View
INPUT BUFFER
Ao
Ay -
A
=l
A o
AER mme b
A 2 Bour
A
Ag
1? POWER C107-2
COLUM|
DEGODER DowN — CE
ARERRERELL
PO r-rND T W ~©o O —
<FIFIIEIIIZ We
c107-1
13
14151617 181920
Olg z 8Dzé>< C107-3
Selection Guide
7C107-25 7C107-35 7C107-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Current (mA) Commercial 130 130 130
Military 140 140
Maximum Standby Current (mA) Commercial 30 30 30
Military 35 35
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ................. -65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ............coeiiunn.. -55°Cto + 125°C  Latch-Up Current....... ..., >200 mA
Supply Voltage on V¢ Relative to GNDUT . - 0.5V to + 7.0V Operating Range
DC Voltage Applied to Outputs Ambient
in High Z StateP‘] ....................... -0.5Vto + 7.0V Range Temperaturel Vee
(1] -
DC Inpu.t Voltagelth ...l 0.5V to + 7.0V Commerdial 0°C to + 70°C SV + 10%
Current into Outputs (Low) .........coovvnevnvn... 20 mA
‘ Military -55°Cto + 125°C 5V = 10%
Electrical Characteristics®®! Over the Operating Range
7C107-25 7C107-35, 45
Parameters Description Test Conditions Min, Max. Min. Max. Units
Vou Output HIGH Voltage Vee = Min, Ioy = - 4.0 mA 24 2.4 \'%
VoL Output LOW Voltage Vce = Min, Igp, = 80 mA 0.4 0.4 \%
Vin Input HIGH Voltage 22 |Vec+03) 22 | Ve +03]| V
Vi Input LOW Voltagel!] -0.3 0.8 -0.3 0.8 v
Iix Input Load Current GND < V| < V¢e -1 +1 -1 +1 RA
Ioz Output Leakage GND < Vi< Ve, -10 +10 -10 +10 HA
Current : Output Disabled
los Output Short VCC = Max., VOUT = GND -300 -300 mA
Circuit Current!]
Icc Ve Operating Supply Vee = Max. Ioyr = 0mA, | Com’l 130 130 mA
Current f = fmax = Vtre Mil 140
Isp1 Automatic CE Power- Max. Vec, CE > Vi, Com’l 30 30 mA
Down Current Vin> Viypor Vin < Vi, "
— TTL Inputs f = fumax Mil 35
Ispa Automatic CE Power- Max. Ve, CE > Ve - 03V,| Com’l 25 25 mA
Down Current Vin = Vee - 0.3V -
— CMOS Inputs or Viy < 0.3V, f=0 Mil 30
Capacitance!
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cout Output Capacitance Vee = 50V 12 pF
Notes:
1. VIL(miny = ~2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of

2. T is the “instant on” case temperature. the short circuit should not exceed 30 seconds.

3. See the last page of this specification for Group A subgroup testing 5. Tested initially and after any design or process changes that may affect
information. these parameters.

2-40



=
=) - ADVANCED INFORMATION ___ CY7C107
—== »~ SEMICONDUCTOR
AC Test Loads and Waveforms
R14808) R14800,
£ s ALL INPUT PULSES
OUTPUT“—T—' OUTPUT® J_ 3.0V o - 00%
30 pF ggs Q 5 pF ggs o GND 10% 10%
el L el L < aaliahas
SCOPE = = SCOPE ~ =
(a) ) (b) c107-5
Equivalent to: THEVENIN EQUIVALENT c107-4
OUTPUT — N o 173V
Switching Characteristics®®! Over the Operating Range
7C107-25 7C107-35 7C107-45
Parameters Description Min. | Max. | Min. LMax. Min. 1 Max. | Units
READ CYCLE
tre Read Cycle Time 25 35 45 ns
taa Address to Data Valid 25 35 45 ns
tona Data Hold from Address Change 5 5 S ns
tace CE LOW to Data Valid 25 35 45 ns
trzce CE LOW to Low Z!! 5 5 5 ns
thzce CE HIGH to High 2”8 10 15 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
tep CE HIGH to Power-Down 25 35 45 ns
WRITE CYCLEY)
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
tup Data Hold from Write End 0 0 0 ns
tizwe ‘WE HIGH to Low Z!") 5 5 S ns
tuzwe ‘WE LOW to High Z["-8 15 20 25 ns
Notes: o
6. Test conditions assume signal transition time of 5 ns or less, timingref- 9.  The internal write time of the memory is defined by the overlap of CE

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load-

ing of the specified Io;./Iog and 30-pF load capacitance.

7. At any given temperature and voltage condition, tyzcg is less than
tLzcg and tyzwg is less than t; zwg for any given device.
8. tuzce 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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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
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Switching Waveforms
Read Cycle No. 1[1% 1]
tac
ADDRESS b 4 X
tan !
tona ———»]
DATA OUT PREVIOUS DATA VALID KX X DATA VALID
C107-6
Read Cycle No. 2112
ADDRESS
CE \ tac >/
N /
tace
fe——— Y70 —————» e— tyzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT <<< DATA VALID )———
e— o —]
Voo teu icc
SUPPLY 50% 50%
CURRENT 1SB
c107-7
Write Cycle No. 1 (CE Controlled)"]
twe
ADDRESS )E >I<
tsa tsce
CE \\ 7(
- taw tia
NN e w7
WE \\ K, //
tgp = tp
DATA IN DATA VALID
HIGH IMPEDANCE
DATA OUT

Notes: _
10. %ice is continuously selected. CE = V.
11. WE is HIGH for read cycle.

12. Address valid prior 1o or coincident with CE transition LOW.

c107-8

13. If CE goes HIGH simultaneously with WE going HIGH, the output
remains in a high-impedance state.

2-42



St ADVANCED INFORMATION

Switching Waveforms

CY7C107

Write Cycle No. 2 (WE Controlled)*’!

twe
ADDRESS X 4
tsce
% OO, L0077
taw ta —
tsa trwe
we RRRK Vi
tso tp
DATA IN * DATA VALID
[ thzwe —-I [e— tizwe —-I
\ HIGH IMPEDANCE e
DATA OUT DATA UNDEFINED /

N—

c107-¢

Truth Table

ﬁ— WE Dour Mode Power
H | X | HighZ Power-Down Standby (Isg)
L H | Data Out 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 CY7C107-25VC V33 Commercial 45 CY7C107-45VC V33 Commercial
CY7C107-25DC D44 CY7C107-45DC D44
CY7C107-2SLC LSS CY7C107-45LC LSS
35 CY7C107-35VC V33 Commercial CY7C107-45SDMB D44 Military
CY7C107-35DC D44 CY7C107-45SLMB LsS
CY7C107-35LC LSS
CY7C107-35SDMB D44 Military
CY7C107-35SLMB LSS

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Voun 1,23
Voo 1,23
Vi 1,23
Vi, Max. 1,23
Iix 1,23
Ioz 1,23
Icc 1,23
Isp; 1,23
Ispz 1,23

Document # 38-00150

Switching Characteristics

Parameters Subgroups
READ CYCLE
tre 7,8,9,10, 11
taa 7,8,9,10, 11
toua 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
ta 7,89, 10, 11
tsa 7,8,9,10, 11
tpwe 7,8,9, 10,11
tsp 7,8,9,10, 11
tup 7,8,9, 10, 11
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CY7C108
CY7C109
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SEMICONDUCTOR

Features Functional Description
¢ High speed The CY7C108 and CY7C109 are high-per-
— taa = 25ns formance CMOS static RAMs organized as

131,072 words by 8 bits. Easy memory ex-
pansion is provided by an active LOW chip
enable (CE,), an active HIGH chip enable

CMOS for optimum speed/power
Low active power

— 880 mW (CEy), an active LOW output enable (OE),
e Low standby power and three-state drivers. Both devices have
an automatic power-down feature that re-
— 275 mW duces power consumption by more than
o Automatic power-down when 60% when deselected.
deselected

Writing to the device is accomplished by
taking chip enable one (CE,) and write en-
able (WE) inputs LOW and chip enable
two (CE,) input HIGH. Data on the eight
1/O pins (I/Oq through 1/07) is then written
into the location specified on the address
pins (A through Aye).

o TTL-compatible inputs and outputs

¢ Easy memory expansion with ﬁl,
CE,, and OE options

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
pins will appear on the 1/0 pins.

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

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

Logic Block Diagram Pin Configurations
DIP SOJ
Top View Top View
0 Vee
[ A
[l cE,
D WE
Vi Y% 2 B~
D A,
i :
7C109 A
1 I N 9 241 oF
- 1100 3 Ao
INPUT BUFFER 3/ ] CE,
110,
X N 10, % 1/0s
A? U b 1o,
i< H) e
3® g 2 —
Ag o g ? 105 c108-4
o 512x256 %8 =
ﬁS z —:) ARRAY y —
6> 8 i L? )
A; 2] ‘
Ag ]
o - -—? Vo
l! 'r S 110s
POWER|
-g_‘é; ggégggn DOWN
o= ? 1107
Praremd
_ 22r-Y¥0zToe
OE Lo C108-1 C108-2
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 160 160 160
Military 170 170
Maximum Standby Current (mA) Commercial 50 50 S0
Military 60 60
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. - 65°C to + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied .. .............ooall _55°Cto + 125°C  Latch-UpCurrent................oiiiiiiian, >200 mA
Supply Voltage on Ve Relative to GNDI'1. - 0.5V to + 7.0V (Operating Range
DC Voltage Applied to Outputs Ambient
inHigh Z StateBl ....................... -05Vto + 7.0V Range Temperaturel?! Vee
(1] -
DC Inpu}t Voltage!! ................ ... 0.5V to + 7.0V Commercial 0°C 10 + 70°C SV * 10%
Current into Outputs (Low) ..........coiininen.., 20 mA -
Military -55°Cto + 125°C SV = 10%
Electrical Characteristics Over the Operating Range®!
7C108-25 7C108-35, 45
7C109-25 7C109-35, 45
Parameters Description Test Conditions Min. Max. Min. Max. Units
Von Output HIGH Voltage Vee = Min, Iopy = -4.0 mA 24 24 \%
VoL Output LOW Voltage Vee = Min, Igp = 8.0 mA 04 04 \'
Vi Input HIGH Voltage 22 | Vec+ 03| 22 [Vec+03| V
Vi Input LOW Voltage!!l -0.3 0.8 -03 0.8 \"
Iix Input Load Current GND < V; < Ve -1 +1 -1 +1 RA
Toz Output Leakage GND < Vi< Vce, -10 +10 -10 +10 LA
Current Output Disabled
Ios Output Short Vcc = Max., Vou’r = GND -300 ~300 mA
Circuit Current!¥)
Iec Ve Operating Supply Vce = Max. Ioyr = 0mA, | Com’l 160 160 mA
Current f = fmax = Vtge Mil 170
Isni Automatic CE Power- Max. V¢, CE; > Vi Com’l 50 50 mA
Down Current or CE; < Vy,
— TTL Inputs Vin2 VigorVin< Vi,
f= fuax Mil 60
Isn2 Automatic CE Power- Max. Ve, CE; > Vee-03V| Com’l 40 40 mA
Down Current or CE, < 03V,
— CMOS Inputs Vin > Ve - 0.3V . 50
or Vin < 0.3V, =0 Mil
Capacitance?
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Vee = 50V 12 pF
Notes:

1. ViL(min) = -2.0V for pulse durations of less than 20 ns.
2. Ta is the “instant on” case temperature.
3. See the last page of this specification for Group A subgroup testing

information.
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4. Not more than 1 output should be 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.
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AC Test Loads and Waveforms
R14800, R14800)
[ S VY
v v ALL INPUT PULSES
OUTPUT 4 OUTPUT! 1 3.0V \
90%
10%
$ R2 R
30pF $ 2550 5pF A GND
INCLUDING INCLUDING | < 5ns =
JG AND = = JIG AND == =
SCOPE SCOPE
() b) c108-5
Equivalent to: THEVENIN EQUIVALENT 01086
16700
OUTPUT O AMAeeeooo0 1,73V
Switching Characteristics'>8! Over the Operating Range
7C108-25 7C108-35 7C108-45
7C109-25 7C109-35 7C109-45
Parameters Description Min, | Max. | Min, 1 Max. | Min. l Max. | Units
READ CYCLE
tre Read Cycle Time 25 35 45 ns
taa Address to Data Valid 25 35 45 ns
tona Data Hold from Address Change 5 5 5 ns
tacE CE; LOW to Data Valid, CE, HIGH to Data Valid 25 35 45 ns
toe OE LOW to Data Valid 10 15 20 ns
tLz0E OE LOW to Low Z 0 0 0 ns
tuzoe OE HIGH to High Z/" 10 15 20 ns
tizce CE, LOW to Low Z, CE; HIGH to Low Z*! 5 5 5 ns
tuzce CE, HIGH to High Z, CE, LOW to High 778 10 15 20 ns
tpu CE, LOW to Power-Up, CE, HIGH to Power-Up 0 0 0 ns
tep CE,; HIGH to Power-Down, CE, LOW to Power- 25 35 45 ns
Down
WRITE CYCLEP!
twe Write Cycle Time 25 35 45 ns
tsce CE; LOW to Write End, CE,; HIGH to Write End 20 25 30 ns
taw Address Set-Up to Write End 20 25 30 ns
tua Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tpwE WE Pulse Width 20 25 30 ns
tsp Data Set-Up to Write End 15 20 25 ns
tup Data Hold from Write End 0 0 ns
tLzwe —WE HIGH to Low Z”l 5 S 5 ns
thzwE W LOW to ngh Z[731 10 15 20 ns
Notes: .
6. Testconditions assume signal transition time of 5 ns or less, timing ref- 9. The internal write time of the memory is defined by the overlap of CE;
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- LOW, CE; HIGH, and WELOW. CE; and WE must be LOW and CE;,
ing of the specified Io1/Ion and 30-pF load capacitance. HIGH to initiate a write, and the transition of any of these signals can
7. tuzog, tHzce, and tyzwg are specified with a load capacitance of 5 terminate the write. The input data set-up and hold timing should be
pF as in part (b) of AC Test Loads. Transition is measured * 500 mV referenced to the leading edge of the signal that terminates the write.
from steady state voltage. 10. The minimum write cycle time for Write Cycle No. 3 (WE controlled,
8. At any given temperature and voltage condition, tyzcg is less than OE LOW) is the sum of tyzwg and tsp.
tLzcEs tHZoE is less than 1y z0E, and tyzwg is less than ty zwg for any
given device.
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Switching Waveforms
Read Cycle No. 11112

ADDRESS X“

2

tae

taa | ‘
toHa
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C108-7
Read Cycle No. 2 (OE Controlled)(! 131
ADDRESS >< J{
- thc
CE, 5‘ ;l
CE, A \‘
tace
OE *
: - tizoe > -
L— Y zoe g’ [« tzoe ~ HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT /<\ DATA VALID >_
tzce
t
fe— oy | o — Icc

V
SUPPE$ 50% 50%
CURRENT 1SB
C108-8

Write Cycle No. 1 (CE; or CE, Controlled)!!* %]

twe —»!
ADDRESS X )—k

CE - I tsce
! Y/
/|
tsa
4 \\
CE, tsce
taw ta —
: trwe
AN 2777,
tsp tHp j
DATA 1/0 DATA VALID /I
C108-9
Notes: o
1L _l?e_vice is continuously selected. OE, CE; = Vy,, CE; = Viy. 14. Data I/O is high impedance if OF = Vpy.
12. WE is HIGH for read cycle. 15. 1f CE; goes HIGH or CE2 goes LOW simultancously with WE going
13. Addressvalid prior to or coincident with CE; transition LOW and CE, HIGH, the output remains in a high-impedance state.

transition HIGH.
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Switching Waveforms
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)!!413}
L tWC ol
ADDRESS % k
tsce
= Tt iz, B
o« 720008 - D NANNNN
taw - ta —>
W tsa tewe
K Vil
OE 7/, 4
tsp tip
DATA 1/0 ><><><>< ><>< < DATA-IN VALID
F_ tHZOE C108-10
Write Cycle No. 3 (WE Controlled, OE LOW)['% 13]
fe twe |
ADDRESS & ;(
tsce
EANNNNY Lz
e 00K tSCE AR
taw ta —>
WE M tsa —"I tewe ,
RN 7
tsp Yo
DATA I/0 m\ DATA VALID )
tHzwe [+ tizwe

2-49



————

=

CY7C108

=P ADVANCED INFORMATION ~ CY7C109
== # SEMICONDUCTCR
Truth Table
CE, |CE; | OE |WE | 1/0, - 1/O, Mode Power
H|X | X | X | HighZ Power-Down Standby (Isg)
X | L | X | X | Highz Power-Down Standby (Is)
L H L H | Data Out Read Active (Icc)
LI H|X | L | Dataln Write Active (Icc)
L|H|H/|H/{ HighZ | Selected, Outputs Disabled Active (Icc)
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C108-25DC D20 Commercial 25 CY7C109-25VC V33 Commercial
CY7C108-25LC LSS CY7C109-25DC D44
35 CY7C108-35DC D20 Commercial 35 CY7C109-35VC V33 Commercial
CY7C108-35LC LSS CY7C109-35DC D44
CY7C108-35DMB D20 Military CY7C109-35DMB D44 Military
CY7C108-35LMB LSS 45 CY7C109-45VC V33 Commercial
45 CY7C108-45DC D20 Commercial CY7C109-45DC D44
CY7C108-45LC LS5 CY7C109-45DMB D44 Military
CY7C108-45DMB D20 Military
CY7C108-45LMB L5S
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

il

Parameters Subgroups
Vou 1,23
Vo 1,23
Vi 1,2,3
Vi, Max. 1,23
Iix 1,2,3
loz 1,23
Icc 1,23
Isp, 1,23
Isp2 1,23

Switching Characteristics
Parameters T Subgroups

READ CYCLE
tre 7,8,9, 10, 11
taa 7,8,9, 10,11
toHA 7,8,9,10, 11
tace 7,8,9,10, 11
tpog 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
tip 7,8,9, 10, 11

Document #: 38-00140-A
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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

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 static RAM organized as 256 words
by 4 bits. Easy memory expansion is pro-
vided by an active LOW chip select one
(CS)) input, an active HIGH chip select
two (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
(CS,) and write enable (WE) inputs are
LOW and the chip select two (CS,) input
is HIGH, the information on the four data
inputs (Dy to D;) 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 (CSy)inputis LOW, the chip select two
input (CS,) and write enable (WE) inputs
are HIGH, and the output enable (OE)in-
put is LOW. The information stored in the
addressed word is read out on the four
non-inverting outputs (Oq to O3).

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

Logic Block Diagram

Pin Configurations

SOIC
Tolzle”iew Top View
A G
a0z
Do D1 D2 Dg Af ds
A [
A s
DATA INPUT As
CONTROL A
anp s
{} 0, Os
0
Ao & ) Dy
o) o ne [ 12
Aq Q =
Q 32x32 < 0, C122-2
22 ol = ARRAY § o N LCC
3 = 5 — 0O op View
Aq g2 @
0O,
ifi A
WE
COLUMN %.
DECODER o1z N3
11 3
Dy
<L £ &
c122:4
Selection Guide
7C122-15 7C122-25 7C122-35
ial 25
Maximum Access Time (ns) Cc?rtnmcrcxa 15 35
Military 25 35
. . i 90
Maximum Operating Current (mA) Commercial 60 60
Military 90 90
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CY7C122

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature .................. - 65°C to +150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ... -55°Cto +125°C  Latch-UpCurrent.......................o.e. >200 mA
Supply Voltage to Ground Potential .
(PIN22t0Pin8) ..oovvevieieeaiinnn -05Vto +7.0V  Operating Range
ﬁ%?;fil"“zg‘é{;‘é".‘f"i?’ A -05V to +7.0V Range Tommoaere Vee
DClInput Voltage ....................... -30Vto + 7.0V Commercial 0°C to + 70°C 5V + 10%
Output Current into Outputs (Low) . ................ 20 mA Military? 255°C 1o + 125°C Y = 10%
Electrical Characteristics Over the Operating Rangel?
7C122-15 7C122-25
7C122-35
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee = Min, Iog = -52mA 24 2.4 A\
Vor Output LOW Current Vee = Min, I, = 8.0 mA 04 04 \'
Vi Input HIGH Level 21 Vee 2.1 Vee |V
Vio Input LOW Level -30 0.8 -30 0.8 A\
Ix Input Load Current GND < V1 < V¢ 10 10 HA
Voo | Input Diode Clamp Toes|  |News
Toz Output Current (High Z) gﬁkpﬁ \6%%1{) .]_:_a Vo, 10 +10 | -10 +10 pA
Ios Output Short Circuit Vee = Max, Commercial -70 -70 mA
Current! Vour = GND Military _80 "800 | mA
Iec Power Supply Current Vee = Max, Commercial 90 60 mA
lour = 0 mA Military %0 | mA
Capacitancel
Parameters Description Test Conditions Max Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 8 pF
Cout Output Capacitance Vee = 5.0V 8 pF
Logic Table!
Inputs
OE CS, CS, WE Dy - Dy Outputs Mode
X H X X X High Z Not Selected
X X L X X High Z Not Selected
L L H H X Op-0; Read Stored Data
X L H L L High Z Write “0”
X L H L H High Z Write “1”
H L H H X High 2 Output Disabled

Notes:

1. T, is the “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
CY7C122 is insensitive to -3V DC input levels and -5V undershoot
pulses of less than 10 ns (measured at 50% point).

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

5. Tested initially 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

2-53



llr

—
- CY7C122
& SEMICONDUCTOR

'

I

AC Test Loads and Waveforms
R14700 R147000
5V L —AL
ouTPUT ! ouUTRUT ! ALL INPUT PULSES
3.0v } * s0%
R2 R2 90%
30 pF 2240, § pF 3 2240 10% 10%
INCLUDING 1 INCLUDING 1L GND
J?ol(\)';:‘vg = = Jlsscgtgg = = Note 8 — Note 8
@ b ci225 ci226
Equivalent to: THEVENIN EQUIVALENT
15200
OUTPUT O Apmssmsasase 1,62V
Switching Characteristics Over the Operating Range!”?l
7C122-15 7C122-25 7C122-35
Parameters Description Min, Max. Min, Max. Min, Max., Units
READ CYCLE
tre Read Cycle Time 15 25 35 ns
tacs Chip Select Time 8 15 25 ns
tzres Chip Select to High Z} 12 20 30 ns
taos Output Enable Time 8 15 25 ns
tzros Output Enable to High Z®! 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 ZI®! 12 20 30 ns
twr Write Recovery Time 12 20 25 ns
tewE WE Pulse Width!®! 11 15 25 ns
twsp Data Set-Up Time Prior to Write 0 S 5 ns
twHD Data Hold Time After Write 2 5 5 ns
twsa Address Set-Up Time!®) 0 5 10 ns
twHa Address Hold Time 4 S N ns
twscs Chip Select Set-Up Time 0 5 S ns
twhcs Chip Select Hold Time 2 5 S ns
Notes:
7. tw measured at tysa = min.; twsa measured at ty = min. 9. Transition is 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.
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Switching Waveforms

3

!@

Read Cycle(']

Ao_ A7
ADDRESS
- “ » m

Cs;
cs S‘ P

cs, y
oF \k
A p— RO — F s,

(I omavan

DATA
OUTPUTS ANARRARRNRN .
Oo - 05 A notes
tacs le— 1o >
c227
Write Cyclel™ 'l
ta. tWC |
Ac - A7
ADDRESS
twsa  fe— —a!  twHa
TS, - CS,
CHIP SELECT
twscs fe— — twhes
Do - Dy
DATA IN
twsp towe twHp
WE N 4
WRITE ENABLE N /)
tzws g NoTE® = twe l
Op - O %
DATA OUTPUTS é“_‘ H_
LOAD 1b NOTE 9
ci22:8

Notes:
10. Measurements are referenced to 1.5V unless otherwise stated. 11. The timing diagram represents one solution that results in an optimum
cle 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 Icc NORMALIZED Icc OUTPUT SOURCE CURRENT

NORMALIZED Ioo

NORMALIZED tan

vs. SUPPLY VOLTA

GE

vs. AMBIENT TEMPERATURE

vs. OUTPUT VOLTAGE

12 14 < o0 I
E N Ve = 5.0V
Ta = 25°C
1.0 8 12P> E \ 5
[a] \ 8 40 \
w
N
08 A 3 10 [~ 8 30 N
///,' 2 ---_ g \\\
/ S g 2
06 Z 08 5 N
/ ¥IN = 559\(/: Ve = 5.0V g 10
04 AT 06 Vin = 5.0V 3 o
4.0 4.5 5.0 55 6.0 -55 25 125 0 1.0 20 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C}) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.6 1.4 z 150
E
14 3 12 % 125
a & 100 5
12 N 3 /
\ g 1.0 - é 75 /
ol — : nw
z I5 50
0.8 a //
08 5 o5 Veo = 5.0V _|
Ta = 25°C Vee = 5.0V o Ta = 25°C
0.6 ! 0.6 0 | 1
4.0 45 5.0 55 6.0 -56 25 125 00 1.0 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
ACCESS TIME CHANGE
20 vs. OUTPUT LOADING NORMALIZED I¢c vs. FREQUENCY
T T 14
Ve = 4.5V
Ta = 25°C ]
13
T 8
£ o /|
@ 12 v
: 5
- s 2 v
H Z 11
o 10 / e /
) g /
1.0
0 0
0 200 400 600 800 1000 0 10 20 30 40 50 60 70

CAPACITANCE (pF)
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Ordering Information

Address Designators

Address Address Pin
Name Function Number

Ay AX0 4
A AX1 3
A, AX2 2
A; AX3 1
Ay AX4 21
As AY0 5
As AY1
A, AY2 7

Speed Package | Operating
(ns) Ordering Code Type Range

15 CY7C122-15PC P7 Commercial
CY7C122-15DC D8
CY7C122-158C S13

25 CY7C122-25PC P7 Commercial
CY7C122-25DC D8
CY7C122-255C S13
CY7C122-251L.C L53
CY7C122-25DMB D8 Military

35 CY7C122-35PC P7 Commercial
CY7C122-355C S13
CY7C122-35DC D8
CY7C122-35LC 153
CY7C122-35DMB D8 Military
CY7C122-35L.MB 1.53
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MILITARY SPECIFICATIONS
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& CYPRESS
— # SEMICONDUCTOR
Group A Subgroup Testing

Subgroups
1,23
1,23
1,2,3
Vi Max. 1,23
1,23
1,23
1,2,3

DC Characteristics
Parameters

Subgroups

Switching Characteristics
Parameters l
7,8,9,10, 11

READ CYCLE
7,8,9,10, 11

trc
tacs

7,8,9,10, 11
7,8,9,10, 11

tocs
taa

7,8,9,10,11

WRITE CYCLE

7,8,9,10, 11
7,8,9,10, 11

twe
twr

7,8,9, 10, 11

7,8,9,10, 11

7,8,9, 10, 11

7,8,9,10, 11
7,8,9, 10, 11

7,8,9, 10, 11

tpwe
twsp
twhp
twsa
twha
twscs
twics
Document #: 38-00025-B
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Features

in high-speed computers
o CMOS for optimum speed/power

e 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

® 24 pins
e 300-mil package

= CYPRESS
SEMICONDUCTOR

256 x 4 static RAM for control store

TTL-compatible inputs and outputs

CY7C123

Functional Description

The CY7C123 is a high-performance
CMOS static RAM organized as 256 words
by 4 bits. Easy memory expansion is pro-
vided by an active LOW chip select one
(CS)) input, an active HIGH chip select
two (CS,) input, and three-state outputs.

Writing to the device is accomplished when
the chip select one (CS,) and write enable
(WE) inputs are both LOW and the chip
select two input is HIGH. Data on the four
data inputs (Dg through D;) is written into
the memory location specified on the ad-
dress pins (Ag through A;). The outputs
are preconditioned so that the write data
is present at the outputs when the write
cycle is complete. This precondition opera-

256 x 4 Static R/W RAM

tion ensures minimum write recovery times
by eliminating the “write recovery glitch.”

Reading the device is accomplished 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 (Op through Os).

The output pins remain in high-impe-
dance state when Chlp select one (CS,) or
output enable (OE) is HIGH, or write en-
able (WE) or chip select two (CS,)is LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram

Pin Configurations

SoJ
Top View
A0 243 Vee
A 2 23 A
Do D¢ D, D3 CS, A:‘ 3 5 A:;
TS, Al a 210 WE
aAOs 20[1 TS,
DATA INPUT A, [ 6 7C12319D BE
CONTROL WE VssO 7 1810 veo
oo s 17f cs,
1 ; OE o0 16{] Ds
[ 15 D,
Ag « » Op o, g 14H o5
a o Ves 0 12 130 0,
A 3 16 x 64 2 0, c123-2
A 2 =]  ARRAY u Lec
2 = g 0z Top View
e} ) 8
As & ILL5T
O3
i s Ao
Ay s : WE
As———>  COLUMN H &
As—> DECODER c123-1 8 8d Ve
Ay ————— 9 cs,
1 [s%
1112131415
58888
> c123-3
Selection Guide
7C123-7 7C123-9 7C123-10 7C123-12 7C123-15
Commercial 7 9 12
Maximum Access Time (ns) —
Military 10 12 15
. . Commercial 120 1 120
Maximum Operating Current (mA) 2
Military 150 150 150
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature .................. -65°C to +150°C  Output Current into Outputs (Low) ................. 20 mA
Ambient Temperature with Latch-UpCurrent................ooiiiiin >200 mA
Power Applied ...l -55°Cto +125°C .
Supply Voltage to Ground Potential Operating Range
(Pins 24 and 18 to Pins 7and 12)11 ... ..... -0.5V to +7.0V Ambient
DC Voltage Ap{)hed to Qutputs Range Temperature!?] Vee
inHigh ZStatel" ........................ - 0.5V to +7.0V Commercial 0°C to + 70°C SV = 10%
DC Input Voltage!'! -0.5V to + 7.0V —
Military -55°Cto + 125°C 5V + 10%
Electrical Characteristics Over the Operating RangeP)
7C123-7 7C123-10
7C1239 7C123-15 7C123-12
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min, | Max. | Units
Vou Output HIGH Voltage | Vo = Min, Ioy = - 52 mA 24 24 24 v
VoL Output LOW Voltage { Ve = Min, Ig, = 80 mA 0.4 0.4 0.4 \'%
Vin Input HIGH Voltage 22 | Vee | 22 | Vec | 22 | Ve v
Vi Input LOW Voltagel!l -08)+08|-08|+08|-08]|+08] V
Iix Input Load Current Vss < Vi < Vee -10 | +10 | -10 { +10 | -10 | +10 LA
IOZ Output Current Vss_<_ VOUTi Vcc, -10 +10 -10 +10 -10 +10 },LA
(High Z) Output Disabled
Icc Power Supply Vce = Max, Commercial 120 120 | mA
Current Iour = 0 mA,
f = fyax = Utgc | Military 150 150 | mA
Capacitance!
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C,f = 1 MHg, 8 pF
Cout Qutput Capacitance Vee = 50V 8 pF
Logic Tablel®
Inputs
OE CS, CS, WE Do - D, Outputs Mode
X H X X X High Z Not Selected
X X L X X High Z Not Selected
L L H H X O -0 Read Stored Data
X L H L L High Z Write “0’
X L H L H High Z Write “1’
H L H H X High Z Output Disabled
Notes:

1. Viyminy = -3.0V 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.

these parameters.

High Z = High Impedance.
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4. Testedinitially and after any design or process changes that may affect

5. H = High Voltage, L = Low Voltage, X = Don’t Care, and
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AC Test Loads and Waveforms

R14700. R14700.

S 4 A o L —— Al e
ol v ALL INPUT PULSES
OUTPUT ] OUTPUT K

3.0V

R2 R2 90% 90%
20 pF 2240 5pF 22400 10% 10%
INCLUDING INCLUDING GND
JGAND = = JIG AND = = <ans - <3ns m

SCOPE SCOPE
(a) (b) c123-4 . c123-5

Equivalent to: THEVENIN EQUIVALENT

1520,
OUTPUT O A0 1,62V

Switching Characteristics Over the Operating Rangel®!

7C123-7 7C123-9 7C123-10 7C123-12 7C123-15
Parameters Description Min. [ Max. | Min. | Max. | Min. | Max. | Min. { Max. | Min. | Max. | Units
READ CYCLE
tre 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 10 ns
tpoe OE LOW to Data Valid 7 8 8 8 10 | ns
thzcs Chip Select to High Z6:7 5 6 6 6.5 8 ns
tuzoE OE HIGH to High Z°l 5 6 6 6.5 8 ns
tizes Chip Select to Low Z!") 2 2 2 2 2 ns
tLzoe OE LOW to Low Z 2 2 2 2 2 ns
WRITE CYCLE
twe Write Cycle Time 7 9 10 12 15 ns
tHzwE WE LOW to High Z/% 5.5 6 6 7 8 ns
tzwe ‘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
tup Data Hold from Write End 1 1 1 1 1 ns
tsa Address Sct-Up to Write Start 0.5 1 1 2 ns
ta Address Hold from Write End 1.5 1.5 2 2 ns
tscs CS LOW 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. Transition is 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 t.zcs for any given device.

with load shown in part (b) of AC Test Loads.
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DATA IN

=
—= 2+ SEMICONDUCTCR
Switching Waveforms
Read Cycle &9
| tre !
ADDRESS
- taa
T5,-CS,
tacs ————» thzes -
Yzcs —»
OE
— tooe ——" tizoe
tizoe e
DATA OUT 7777
— DATA VALID ),
c123-6
Write Cycle [78)
L tWC »
ADDRESS k
taw tHa
e tscs
_ ton tewe
WE \ %
N /)
le
* tso 4o
f— tzwe ——] I+ tizwe
c123-7
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.

DATA OUT

NO‘ES:
8. Measurements are referenced to 1.5V unless otherwise stated.
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Typical DC and AC Characteristics

CY7C123

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

14 1.2
B2 B0
8 10 lec 3 lec
5 ~ 08
g 08 / / ﬁ
o J 06
<
s 06 -
ol & 04
Q04 g Y Voo = 5.0V
| Viy = 5.0V
0.2 lsa 02 lss
0.0
4.0 4.5 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
13 14
3 f /
aQ 1.2
2 N 12
2 11 z /
: — omo =
E T Tp = 25°C £ 10
1.0 Vee = 5.0V
P-4 \ =z cC
— 08
0.9
.8 0.6
4.0 45 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER-ON CURRENT TOTAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
30 —
Voo = 4.5V
p 25 Ta = 25°C ]
8 20 T 20
& £
p}
< 15 2
< =
g 2 oL/
= 1.0 w /
A e
0.5
o0l 1 0
00 1.0 20 30 40 50 0 200 400 600 800 1000

SUPPLY VOLTAGE (V)

CAPACITANCE (pF)

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED lpg

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

90 |
N Vo = 5.0V
75 \ Tp = 25°C
60 \
45 \\
30 \
15 ™
0
0 1.0 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT YOLTAGE
360
300 /
240 //
180 /
120 /l
Vcc =50V _]
60 Ta = 25°C
0 ] |
00 10 20 30 40 50

OUTPUT VOLTAGE (V)

NORMALIZED Igc vs. CYCLE TIME

1.1

T
Voo = 5.0V
Tp = 25°C
Vi = 05V

0.9

_—]

0.8

10

20

30 40

CYCLE FREQUENCY (MHz)



CY7C123

Ordering Information

Speed Package Operating
(ns) Ordering Code Type ~ Range
7 CY7C123-7PC P13A Commercial
CY7C123-7VC V13
CY7C123-7DC Di4
CY7C123-7LC Ls3
9 CY7C123-9PC P13A Commercial
CY7C123-9VC Vi3
CY7C123-9DC D14
CY7C123-9LC 153
10 CY7C123-10DMB D14 Military
CY7C123-10LMB Ls3
CY7C123-10KMB K73 ,
12 CY7C123-12PC P13A Commercial
CY7C123-12VC V13
CY7C123-12DC Di4
CY7C123-121.C 153
CY7C123-12DMB D14 Military
CY7C123-12LMB L53
CY7C123-12KMB K73
15 CY7C123-1SDMB D14 Military
CY7C123-15LMB 153
CY7C123-15KMB ’ K73
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameters Subgroups Parameters Subgroups
Vou 1,23 READ CYCLE
VoL 1,23 tre 7,8,9,10, 11
Vi 123 tan 7,89, 10, 11
Vu Max. 123 tacs 7,8,9, 10, 11
Tix 123 toE 7,8,9, 10, 11
Ioz 1,23 WRITE CYCLE
Lec L23 twe 7,8,9,10, 11
tpwE 7,89, 10, 11
tsp 7,8,9,10, 11
tup 7,8,9,10, 11
tsa 7,8,9,10, 11
tua 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

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

o TTIL-compatible inputs and outputs

Capable of withstanding greater
than 2001V electrostatic discharge

PRESS
EMICONDUCTOR

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 cnable (CE) and write enable
(WE) inputs are both LOW. Data on the
eight I/0 pins (I/Q, through I/0O5) is writ-
ten into the memory location specified on

2048 x 8 Static R/W RAM

the address pins (A through A,o).

Reading the 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 1/0 pins remain_in high-impedance
state when chip enable (CE) or output enable
(OE) is HIGH or writc enable (WE) is low.

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

Logic Block Diagram

%%#&%%ﬁ_—_

i

Pin Configurations

DIP/SOJ
Top View

N
L Qo
INPUT BUFFER g
— 104
Aqp ~» g
Ag—» /0.
w 2
Ag > § 0 | |_ e c128-2
Ay 2 128 x 168 H ? 110,
As—= B -$ i é’ %
Ay~ < u [ 1/04
Aq "_r e ? /05
- 7E i e
CE — 1105 GE
We —] COLUMN POWER Ao
- S 55
GE ver o,
Az A2 A A
c128-1 c128-3
Selection Guide
7C128-35 7C128-45 7C128-55
Maximum Access Time (ns) 35 45 S5
Maximum Operating Commercial 120 120 90
Current (mA) Military 130 100
Maximum Standby Commercial 20 20 20
Current (mA) Military 20 20
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. -65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with + (per MIL-STD-883, Method 3015)
Power Applied .........0cceeeiiiin... -55°Cto + 125°C  Latch-UpCurrent..............oooiiiiiin. .. >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin24t0Pin12) ...l -05Vito + 7.0V . yems
. . ient .
DC Voltage Applied to Outputs mbien
in High Z State ... ........ eereaeeeranes ~05V to + 7.0V Range Temperature Vee
DC Input Voltage . . .....ovvvneeennnnn .. -3.0Vto + 7.0V Commercial 0°Cto + 70°C 5V = 10%
Output Current into Outputs (Low) ................. 20 mA Militaryl1l ~55°C to + 125°C 5V + 10%
Electrical Characteristics Over the Operating Range!?
7C128
Parameters Description Test Conditions Min. Max Units
Vou Output HIGH Voltage Vee = Min, Ioy = ~40 mA 24 \"%
VoL Output LOwW Voltagc Vee = Min., IOL = 8.0 mA 0.4 v
Viu Input HIGH Voltage 2.0 Vee \'4
Vi Input LOW Voltage -3.0 0.8 v
Ix Input Load Current GND < V| < Ve -10 +10 HA
Toz Output Leakage GND < Vi< V¢, -40 +40 HA
Current Output Disabled
Ios Output Short Vee = Max,, Vour = GND ~300 mA
Circuit Current®®
Icc Ve Operating Supply Vee = Max. Com’l 35,45 120 mA
Current IOUT = 0 mA
55 90
Mil 45 130
55 100
Isg Automatic CE Max. Ve, Com’l 20 .| mA
Power-Down Current CE> Vi Mil 20
Capacitance!
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz 10 pF
Cour Output Capacitance Vee = S0V 10 pF
Notes:

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

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

information.

AC Test Loads and Waveforms

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

R148100 R14810Q,
Y 5V
ALL INPUT PULSES
OUTPUT OUTPUT 3.0V L
0% 90%
10% 10%
£ R2 R2
%0p 2558) 25580 GND
INCLUDING INCLUDING < 5ns ~#m - <5ns
JIG AND = e JIG AND "= —
SCOPE ~ - SCOPE ~ -
(a) (b)
Equivalent to: THEVENIN EQUIVALENT Cc128-4 C128-5

16751

OUTPUT O———rAM—————0 1.73V



CY7C128

Switching Characteristics Over the Operating Range!? 9

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

tyzoE, tHzcE, and tyzwe are specified with Cy, = 5 pF as in part (b)
of AC Test Loads. Transition is measured = 500 mV from steady state
voltage. . o
At any given temperature and voltage condition, tyzcg is less than
trzck for any given device.

The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signals must be LOW to initiate a write and

9.

10.
11.
12.

13.

2-67

7C128-35 7C128-45 7C128-55

Parameters Description Min. | Max. Min. Max. Min. Max. Units
READ CYCLE
tre Read Cycle Time 35 45 55 ns
faa Address to Data Valid 35 45 ) 55 ns
toHa Data Hold from Address Change 5 S 5 ns
tacE CE LOW to Data Valid 35 45 55 ns
tpoe OE LOW to Data Valid 15 20 25 ns
tizoe OE LOW to Low Z 0 0 0 ns
tyzoE OE HIGH to High Z¥] 15 15 20 ns
tizcE CE LOW to Low Z!") 5 S 5 ns
thzce CE HIGH to High Z/% 7} 15 20 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
tep CE HIGH to Power-Down 20 25 25 ns
WRITE CYCLE[S'
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 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 20 25 ns
thp Data Hold from Write End 0 0 0 ns
tuzwe ‘WE LOW to High ZI! 15 15, 20 ns
tLzwe ‘WE HIGH to Low Z 0 0 0 ns

Notes:

5. 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-

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

WE is HIGH for read cycle.

Device is continuously selected. OE, CE = V.

Address valid prior to or coincident with CE transition LOW,

Data I/O pins enter high-impedance state, as shown, when OE is held
LOW during write.

1f CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.
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Switching Waveforms
Read Cycle No. 1211
tac »!
ADDRESS X
ta < |
tora > ]
DATA OUT PREVIOUS DATA VALID XX DATA VALID
C128-6
Read Cycle No. 2 11l
e
CE ™\ /
N /
tace
ﬁ e—
toog —————] tzoe
tizoe thzce HIGH
HIGH IMPEDANCE v4 IMPEDANCE
DATA OUT 4 DATA VALID )———
tzce
e———— tpy I [e— tep —-l
Voo Icc
SUPPLY 50% 50%
CURRENT 1SB
Cc128-7
Write Cycle No. 1 (WE Controlled) 1
twe
ADDRESS X
tsce
o IR Y. A
taw ta —>
tsa ‘P—————'¢WE ;
_ N V4
WE \\ N /
tsp ———»p& tp
DATA IN DATA-IN VALID
F*—— thzwe [ tzwe
HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED A K
c128-8
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Switching Waveforms (continued)

CY7C128

Write Cycle No. 2 (CE Controlled) 12 13]

twe
ADDRESS * %
tsa tsce —*
CE \| /
taw N A tua
tewe
f tsp o
DATAIN DATA-IN VALID
[ tizwe -—-:j
DATA I/O DATA UNDEFINED HIGH IMPEDANCE

Typical DC and AC Characteristics

NORMALIZED Isg. sg

NORMALIZED tap

A

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

14 12
12 B0
I ; 1
1.0 CC _8 08 CC
5
o8 _~ S o6
30
06 2
04 g 04 Voo = 5.0V
Vin = 5.0V
0.2 lss 02—
0.0 0.0
40 45 50 55 60 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
14 16
13 1.4
12 £ /
§ 1.2
11 \\ s b
Ta = 25°C 5 10 =
10 ~—] a / Voo = 5.0V
B 0.8
09 L~
8 06
4.0 45 5.0 55 6.0 -55 25 125

SUPPLY VOLTAGE (V)

AMBIENT TEMPERATURE (°C)

2-69

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

OuUTPUT

c128-9

SOURCE CURRENT

vs. OUTPUT VOLTAGE

I~
3

-
(=]
[=]

<]

Vee = 5.0V

60 ~ -0

e
40 \
20 DS,
0
00 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120 S
L~
100
/ Ve = 5.0V
80 Ta = 25°C 4
60
40 /
20
0
00 10 20 30 40

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
30 & 30.0 14 v T S0V
c cc = 9.
25 25.0 ~ o 13F Ta=25°C
8 3 / 8 Viy = 0.5V
Q20 2 200 a 12
N N /] N
3 2 150 T 11
< 15 < 15. vV < .
z 5 / g
-4 1.0 P-4 10.0 / VCC = 4.5V P-4 1.0
/ / Tp = 25°C
05 5.0 09
7
0.0 ] 0.0 08
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 A%V
CY7C128-35DC D14
CY7C128-35LC Ls3
45 CY7C128-45PC P13 Commercial
CY7C128-45VC V13
CY7C128-45DC D14
CY7C128-451L.C 153
CY7C128-45SDMB D14 Military
CY7C128-4SLMB L33
CY7C128-45KMB K73
55 CY7C128-55PC P13 Commercial
CY7C128-55VC V13
CY7C128-55DC D14
CY7C128-55LC L53
CY7C128-55DMB D14 Military
CY7C128-55LMB LS3
CY7C128-55KMB K73
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CY7C128

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,23
VoL 1,23
Vin 1,23
Vi Max. 1,23
Iix 1,23
loz 1,23
Iec 1,23
Isn 1,23

Switching Characteristics

Parameters | Subgroups

READ CYCLE
tre 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
ta 7,8,9,10, 11
tsa 7,8,9,10, 11
tewe 7,8,9,10, 11
tsp 7,89, 10, 11
tup 7,8,9,10, 11

Document # 38-00026-C
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SEMICONDUCTOR 2048

i

Features e Capable of withstanding greater
. than 2001V electrostatic discharge
® Automatic power-down when
deselected ® Vi of 2.2V
e CMOS for optimum speed/power Functional Description
* High speed The CY7CI28A is a high-performance
— 15ns CMOS static RAM organized as 2048

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

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

Low active power

— 440 mW (commercial)

— 550 mW (military)

Low standby power

-~ 110 mW

SOJ package

TTL-compatible inputs and outputs

x 8 Static R/W RAM

Data on the eight I/O pins (/O through I/O-)
is written into the memory location specified
on the address pins (Ao through Ajp).

Reading the 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 outputenable
(OE)is HIGH or write enable (WE) is LOW.

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

Logic Block Diagram Pin Configurations
DIP/SOJ
Top View
Vee
-
N\ ‘L & As
WE
71 oE
Ao
cE
> 1100 :;g;
—‘f
> 10, 104
Ao L1 105
N & — ? ve. C128A-2
Ag—>1 & £ l_ LCC
Ar § :> 120x 168 E r? Y0 Top View
fa18 - m— v
A5 2] L N
A, o~ ? 1105
Z s I
CE — 3 105
WE — COLUMN POWER 7C128A
DECODER DOwN 1
OE ﬁ}“ ’ * *—f -? 1107
Ay Az Al A
C128A-1
Selection Guide
7C128A-15 | 7C128A-20 | 7C128A-25 | 7C128A-35 | 7C128A-45 | 7C128A-55
Maximum Access Time (ns) 15 20 25 35 45 55
Maximum Operating 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 40 20 20 20
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. -65°C to + 150°C  Static Discharge Voltage ..... e >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ........ccoviiiiiiin... -55°Cto + 125°C  Latch-UpCurrent..............oooviieennn. >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin28toPinld) ..........ooiiiiia.l. -0.5V to + 7.0V L g g o™
DC Voltage Applied to Outputs mbient
i High ZS@te . ovenerernneennennns. -0.5V 10 + 7.0V Range Temperature Vec
DC Input VOltage . . ...oovvvvnneeennnnn.. -3.0Vto + 7.0V Commercial 0°Cto + 70°C 5V + 10%
Output Current into Outputs (Low) . ................ 20 mA Military!!] ~55°Cto + 125°C 5V + 10%
Electrical Characteristics Over the Operating Rangel?
7C128A-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, Igy = -4.0 mA 24 24 24 24 \%
Voltage
VoL Output LOW Vee = Min, Ig;, = 80 mA 04 0.4 0.4 0.4 v
Voltage
Vi Input HIGH 22 [ Vee | 22 I Vee [ 22 [Vee [ 22 [ Vee | V
Voltage
ViL Input LOW 05108 |-05}1 08 |-05]| 08 |-05] 08 \%
Voltagel’!
Iix Input Load GND < V| < Ve -10 | +10 [ -10 | +10 | -10 | +10 { -10 | +10 | pA
Current
loz Output Leakage | GND < V; < Ve -10 | +10 [ -10 | +10 | -10 | +10 | -10 | +10 | pA
Current Output Disabled
Tos Output Short Vee = Max,, Vour = GND -300 -300 -300 -300 | mA
Circuit Current!!
Icc Vec Operating | Vec = Max. Com’l 120 100 100 80 | mA
Supply Current | Ioyr = 0 mA Vil 2 25 125 5
3545 125 125 125
Isps Automatic CE | Max. Ve, Com’l 40 40 20 20 | mA
Power-Down CE > Vi, -
Current Min. Duty Cycle | Mil| 25 40 40 2
= 100% 35,45 40 20 20
Iss2 AutomaticCE  |Max. Ve, Com’l 40 20 20 20 | mA
Power-Down CE; > Vec-03V,
Current Vin > VCC -03v X
orVin< 03v | Ml 20 20 20
Notes:
1. T, is the “instant on” case temperature. 3. ViLmin. = -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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Capacitancel
Parameters Description Test Conditions Max. ‘ Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee = 50V 10 pF

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

AC Test Loads and Waveforms

v R14810 v R14810), .
S - ‘ _ ALLINPUT PULSES
OUTPUT! b | OuTPUT q 3.0V L — L 90%
30 pF I ggs Q §pF I : 255 o GND I 10%
INC.IJ.Igng u L lNc‘l!.lg[mg L L <5ns = - <5ns
SCOPE ~ - SCOPE ~ =
@ (b)
Equivalent to: THEVENIN EQUIVALENT c128A-4 C128A-5
OUTPUT 0——-—13‘?'—-—0 1.73v
Switching Characteristics Over the Operating Range!24!
7C128A-15 7C128A-20 7C128A-25
Parameters Description Min. | Max, Min. | Max. | Min. Max. Units
READ CYCLE
o [ Read Cydle Time 5 2 25 ns
tan Address to Data Valid 15 20 25 ns
toda . | Data Hold from Address Change 5 5 5 ns
tace CE LOW to Data Valid 15 20 25 ns
toos OE LOW to Data Valid 10 10 12 ns
“tizoE OE LOW to Low Z 3 3 3 ns
tuzoe OE HIGH to High ZI") 8 8 10 ns
| tizee CE LOW to Low Z¥! 5 5 5 ns
thzce CE HIGH to High Z!"7 8 8 10 ns
toy " | CE LOW to Power-Up. 10 0 ' 0 ns
tep 1 CE HIGH to Power-Down 15 20 20 ns
WRITE CYCLEP! -
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 [t} 0 0 ns
tsa Address Set-Up to Write Start ’ 0 -0 0 ns
tpwE WE Pulse Width 12 15 15 ns
tsp Data Set-Up to Write End 10 10 10 ns
twp Data Hold from Write End 0 0 0 ns
tuzwe WE LOW to High Z"} 7 7 7 ns
tizwe ‘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. l Max. | Units

READ CYCLE

tre Read Cycle Time 35 45 55 ns
taa Address to Data Valid 35 45 55 ns
toHA Data Hold from Address Change 5 5 5 ns
tace CE LOW to Data Valid 35 45 55 ns
tpog OE LOW to Data Valid 15 20 25 ns
tLzoE OE LOW to Low Z 3 3 3 ns
tuzoE OE HIGH to High Z!"] 12 15 20 ns
tLzcE CE LOW to Low Z® 5 5 5 ns
tuzce CE HIGH to High ZI"8 15 15 20 ns
tpu CE LOW to Power-Up 0 0 0 ns
trp CE HIGH to Power-Down 20 25 25 ns
WRITE CYCLEP!

twe 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 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tewe WE Pulse Width 20 20 25 ns
tsp Data Set-Up to Write End 15 15 25 ns
tHp Data Hold from Write End 0 0 0 ns
tuzwe ‘WE LOW to High Z!") 10 15 20 ns
tLzwe WE HIGH to Low Z 5 5 5 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 output load- up and hold timing should be referenced to the rising edge of the signal
ing of the specified I /Ion and 30-pF load capacitance. % terminates the write.

7. tuzog, thzce, and tyzwe are specified with Ci, = 5 pF asin part (b)  10. WE is HIGH for read cycle.
of AC Test Loads. Transition is measured + 500 mV fromsteadystate  11. Device is continuously selected. OE, CE = Vj.
voltage. . 12. Address valid prior to or coincident with CE transition LOW.

8. At any given temperature and voltage condition, tyzcg is less than 13, Data 1/0 pins enter high-impedance state, asshown, when OE is held
trzce for any given device. s LOW during write.

9. The internal write time of the memory is defined by the overlapof CE 14, 1fCE goes HIGH simultaneously with WE HIGH, the output remains

LOW and WE LOW. Both signals must be LOW to initiate awrite and
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Switching Waveforms
Read Cycle No. 1[10.11]
tre |
ADDRESS X
taa - |
tona l
DATA OUT PREVIOUS DATA VALID KX X DATA VALID
C128A-6
Read Cycle No. 2010 12]
_ e
TN Y/
N /)
tace
ﬁ
l tooe tizoe
e— too <+ thzce HIGH
HIGH IMPEDANCE va IMPEDANCE
DATA OUT C DATA VALID
Yzce
v, ey s icc
CcC
SUPPLY 50% 50%
CURRENT ISB
C128A-7
Write Cycle No. 1 (WE Controlled) %!
twe
ADDRESS X X
tsce
% NN 2777000077
taw ta —»
tsa ’-— towe :
_ N /
WE RN 7
tsp o
DATA IN * DATA-IN VALID
f— tzwe —-I — towe —'|
\!  HIGH IMPEDANCE | e
DATA /O DATA UNDEFINED ) <
C128A-8
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Switching Waveforms (continued)

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

twe

ADDRESS *

X

tsa

CE

N

tsce

/|

taw

fe———— tog ———

tha —

000000

" Ny

tsp Yo
DATA IN * DATA-IN VALID
[e—— thzwe —'1
HIGH IMPEDANCE
DATA 1/O DATA UNDEFINED >

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

C128A-9

OUTPUT SOURCE CURRENT
vs. OUTPUT YOLTAGE

vs. SUPPLY VOLTAGE —_
4 1.2 120
1] @ E—2
“12 | 210 | % 100
810 g 8 < &
[a) o 08 2 80
H 08 H o V 5.0V
s = w cc = 9.
;“ 0.6/ :2(: 0.6 3] 60 \ T = 25°C)
z Z 04 3 40
Z 0.4 z VCC = 5.0V [7) \
Vin = 5.0v 5 N
02 Isg 0.2 s & 20 \
0.0 00 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
1.6 — 140
1.4 E: Jm—
13 14 E 120 v
3 27 5 100 b
Q12 a z / Veg = 5.0V
N N 12 3 8 Ta = 25°C
< 11 = / v /
= N T = 25°C = Z 60
g A g 1.0 > a /
=10 T~ / Yoo = 50V 5 40
0.8 = 7
0.9 8 20 /
.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)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED I¢c
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
3.0 30.0 14
= | |
25 25.0 1.3
_8 & / _8 Vcc = 5.0V
2 20 = 200 o 12— Ja7 250
m 2 . / W : Viy = 0.5V
5 2 3
‘2‘: 1.5 < 15.0 74 < 14
=4 =
& it /| g
S 10 / 0 100 7T Voo = asv — 2 10
05 » 50—/ Ta=25°C 09
0.0 "] 0.0 / I | 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 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 Vi3 CY7C128A-35VC Vi3
CY7C128A-15DC D14 CY7C128A-35DC D14
CY7C128A-15LC Ls3 CY7C128A-35LC 1S3
20 CY7C128A-20PC P13 Commercial CY7C128A-35DMB Di4 Military
CY7CI128A-20VC V13 CY7C128A-35LMB Ls53
CY7C128A-20DC D14 CY7C128A-35KMB K73
CY7C128A-20LC L53 45 CY7C128A-45PC P13 Commercial
CY7C128A-20DMB D14 Military CY7C128A-45VC V13
CY7C128A-20LMB Ls3 CY7C128A-45DC Di4
CY7C128A-20KMB K73 CY7C128A-45LC 153
25 CY7C128A-25PC P13 Commercial CY7C128A-45DMB D14 Military
CYTCI128A-25VC Vi3 CY7C128A-45LMB LS3
CYTC128A-25DC D14 CY7C128A-45KMB K73
CY7C128A-25LC L3 55 CY7C128A~-55PC P13 Commercial
CY7C128A-25DMB D14 Military CY7C128A-55VC V13
CY7C128A-25LMB L53 CY7C128A~-55DC D14
CY7C128A-25KMB K73 CY7C128A-55LC Ls3
CY7C128A-55DMB D14 Military
CY7C128A-55LMB Ls3
CY7C128A-55KMB K73
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,23
VoL 1,23
Viu 1,23
Vi Max. 1,23
Iix 1,2,3
loz 1,23
Icc 1,23
Isn 1,23

Switching Characteristics

Parameters Subgroups
READ CYCLE
tre 7,89, 10, 11
taa 7,8,9, 10, 11
tona 7,8,9, 10,11
tace 7,8,9,10, 11
tboe 78,9, 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
tewe 7,8,9,10, 11
tsp 7,8,9,10, 11
tup 7,8,9,10, 11

Document #: 38-00094-B
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Features

e 0.8-micron CMOS for optimum
speed/power

e Automatic power-down

TTL compatible

Capable of withstanding greater than
2001V electrostatic discharge

Fully asynchronous operation

e Master CY7C130/CY7C131 easily ex-
pands data bus width to 16 or more
bits using SLAVE CY7C140/
CY7C141

BUSY output flag on CY7C130/
CY7C131; BUSY input on

= CYPRESS
SEMICONDUCTOR

CY7C130/CY7C131
CY7C140/CY7C141

Functional Description

The CY7C130/CY7C131/CY7C140/
CY7C141 are high-speed CMOS 1K by 8
dual-port static RAMs. Two ports are pro-
vided permitting independent access to any
location in memory. The CY7C130/
CY7C131 can be utilized as either a
standalone 8-bit dual-port static RAM or as
a master dual-port RAM in conjunction
with the CY7C140/CY7C141 slave dual-
port device in systems requiring 16-bit or
greater word widths. It is the solution to
applications requiring shared or buffered
data, such as cache memory for DSP, bit-
slice, or multiprocessor designs.

1024 x 8 Dual-Port
Static RAM

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

The CY7C130 and CY7C140 are available in
both 48-pin DIP and 48-pin LCC. The
CY7C131 and CY7C141 are available in
both 52-pin LCC and PLCC.

CY7C140/CY7C141 A die coat is used to insure alpha immunity.
o INT flag for port-to-port
communication
Logic Block Diagram Pin Configurations
RAW, RWr
5E DIP
Ci %
& EﬁD CEs Top View
O ‘ | e — OEr
0 Ve
A s + Ac N GE.
H LN UK }H N R/WR
An An ) BUSYa
INT,
0o I fcoL COLUMN coumn | [colf ™y 10 g 'O—ER
3 |sEL o 110 SeL| § i
WO, — + * 1/Ozp 0 Ax
BUSY.! BUSYA" g 2‘;
Aq. - Aen ) Aor
A ROW c:> MEMORY A—N ROW s W
A * SELECT ARRAY SELECT o Aen D A
BN
0 An
0 As
AgL_" ‘_AQR 0 Ax
. . D vos
. ARBITRATION . D ow
— LOGIC le——
A_OL (7C130/7C131 ONLY) E“ SRV
CE, ——f AND l«—— CE,, 0 /0,
— INTERRUPT LOGIC — 0 /05
OF, —— [—— Ok, 0 /O
RN, ——} jt—— RAW; D 10,
BUSY, BUSY, O 110w
T2 - J L > INTH C130-2
C130-1
Notes:
1. CY7C130/CY7C131 (Master): BUSY is open drain output and requires pull-up resistor.
CY7C140/CY7C141 (Slave). BUSY is input.
2. Open drain outputs: pull-up resistor required.

2-80



CY7C130/CY7C131

Pin Configurations (continued)

CY7C140/CY7C141
52-Pin LCC/PLCC 48-Pin LCC
Top View Top View

>0

- =) [%]
sgelzE e seL B

-4

-3

765 43 215251504948 47

OEn

Awr
Ax

A
Asr

Am
AﬁR

NC
/O

[V oT™
106

c130-3 c130-4
Selection Guide
7C130-2581 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 | Commercial 170 170 120 90 90
Current (mA) Military 170 120 120
Maximum Standby Commercial 65 65 45 35 35
Current (mA) Military 65 45 45
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................ -65°Cto + 150°°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ....................... -55°Cto + 125°C  Latch-UpCurrent..................ooiin, >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin4810Pin24) ...................... -05Vito + 7.0V Ambient
DC Voltage Applied to Outputs mblen Vv,
in High ZS@Le ..o ovveeesoeneenn -0.5Vto + 7.0V Range Temperature ce
DC Input Voltage . ...............ov..... ~35Vio + 70v | Commercial 0°Cto + 70°C SV = 10%
Output Current into OQutputs (LOW)................ 20 mA Military!*! -55°Cto + 125°C 5V + 10%

Notes:

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

4. T, is the “instant on” case temperature
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CY7C130/CY7C131

= ““*3
=t CY7C140/CY7C141
==+ SEMICONDUCTCR
Electrical Characteristics Over the Operating Rangel®l
7C130-25, 308! |- 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 | Vee = Min, Iog = - 4.0 mA 2.4 2.4 2.4 Y
VoL Output LOW Voltage |Iop = 4.0 mA 0.4 04 04 v
IoL = 16.0 mAl 0.5 0.5 0.5
Vi Input HIGH Voltage 22 22 22 \%
Vi Input LOW Voltage 0.8 0.8 0.8 v
Iix Input Load Current GND < V) < V¢e -5 +5 -5 +5 -5 +5 A
Toz Output Leakage GND < Vo < Ve, -5 +5 -5 +5 -5 +5 nA
Current Output Disabled
Ios Output Short Vce = Max, -350 -350 -350 | mA
Circuit Current!®] Vour = GND
Icc Vee ?pcrating CE = Vi, Com’l 170 120 90 mA
t
Supply Curren ?Et%:::x Open, NIl 70 2
Isps Standby Current CE_ and CER > Vi, Com’l 65 45 35 mA
Both Ports, f = fyax!® .
TTL Inputs Mil 65 45
Is Standby Current CE_ or CEg > Vi, Com’l 115 90 75 mA
One Port, Active Port Outputs Open, -
TTL Inputs f = fyax Mil 115 90
Isps Standby Current Both Ports CE; and Com’l 15 15 15 mA
Both Ports, 8ER > \\/’cc - (?22‘\1/,
CMOS Inputs IN 2> Ve - 0.2V or -
‘ P VN Z 0V, [ =0 Mil 15 15
Isps Standby Current One Port CE,, or Com’l 105 85 70 mA
One Port, CERr > Vcc - 0.2V,
CMOS Inputs ¥[N > OV%/ -02V or
N < 0.2V, i
Active Port Outputs Open, Mil 105 8
f = fy, A,([6]
Capacitance®
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 15 pF
Cour Output Capacitance Vee = 50V 10 pF
Notes:
S. See the last page of this specification for Group A subgroup testing  11. t_zcE, ILzWE tHZOE, tLzOE tizck and tyzwg are tested with C, =

=

10.

information.

At f=fyax, address and data inputs (except output cnable; OF =
VyL) are cycling at the maximum frequency of read cycle of 1/t,. and
using AC Test Waveforms input levels of GND to 3V.

BUSY and INT pins only. -

Duration of the short circuit should not exceed 30 seconds.

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

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 Iop/Ion, and 30-pF load capacitance.

5pF as in part (b) of AC Test Loads. Transition is measured + 500
mV from steady state voltage.

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

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.

12.

13.
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CY7C130/CY7C131

s CY7C140/CY7C141
=== SEMICONDUCTCR
AC Test Loads and Waveforms
R18938) R189300 sy
5V 5V
ouTPUT OuTPUT o 28180
BUSY
o T 2o e T 3 .
e L L L I~
SCOPE SCOPE
(@) (b) c130-8 BUSY Output Load
(CY7C130/CY7C131 ONLY)
ALL INPUT PULSES C130-6
Equivalent to: THEVENIN EQUIVALENT sov ¥ oo i 90%
2500 10% 10%
OQUTPUT O AW—e——0 1 40V GND
< 5ns ~p= - <5ns
Switching Characteristics Over the Operating Range!>1]
7C130-2581 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. lMax. Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
tre Read Cycle Time 25 30 35 45 55 ns
tas Address to Data Valid 25 30 35 45 55 ns
tona Data Hold from 0 0 0 0 0 ns
Address Change
tacE CE LOW to Data Valid 30 30 35 45 55 ns
tpoe OE LOW to Data Valid 15 20 20 25 25 ns
tLZOE OE LOW to Low Z 3 3 3 3 3 ns
tuzoe OE HIGH to High Z!1 15 15 20 20 .25 ns
trzce CE LOW to Low Z!112) 5 5 5 5 5 ns
tHzCE CE HIGH to High Z1:12 15 15 20 20 25 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tep 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
tia Address Hold from Write End 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 ns
trwe R/W Pulse Width 20 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/W LOW to High Z 15 15 20 20 25 ns
tLzwe R/W HIGH to Low Z 0 0 0 0 0 ns
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CY7C130/CY7C131

= _. . =

St CY7C140/CY7C141

== # SEMICONDUCTCR

Switching Characteristies Over the Operating Range!>!% (continued)

7C130-25" 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. l Max. | Min. | Max. | Min. } Max. | Min. | Max. | Units

BUSY/INTERRUPT TIMING

tara BUSY LOW from Address Match 20 20 20 25 30 ns

teHA BUSY HIGH from 20 20 20 25 30 ns
Address Mismatch!*]

taic BUSY LOW from CE LOW 20 20 20 25 30 | ns

tonc BUSY HIGH from CE HIGH!' 20 20 20 25 30 | ns

tps Port Set Up for Priority 5 S N 5 ns

tws*®) R/W LOW after BUSY LOW 0 0 0 0 ns

twy R/W HIGH after BUSY HIGH 20 30 30 35 35 ns

tepD BUSY HIGH to Valid Data 25 30 35 45 45 ns

topp Write Data Valid to Note Note Note Note Note | ns
Read Data Valid 16 16 16 16 16

twpp Write Pulse to Data Delay Note Note Note Note Note | ns

: 16 16 16 16 16

INTERRUPT TIMING

twins R/W to INTERRUPT Set Time 25 25 25 35 45 ns

tENs 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 Timel!

tEINR -(T to INTERRUPT 25 25 25 35 45 ns
Reset Timel!¥

ting Address to INTERRUPT 25 25 25 35 45 ns
Reset Timel!4

Notes: —

14. These parameters are measured from the input signal changing, until ~ 17. R/W is HIGH for read cycle.
the output pin goes to a high-impedance state. 18. Device is continuously selected, CE = Vi, and OE = Vy.

15. CY7C14O/CY7C141 only. 19. Address valid prior to or coincident with CE transition LOW.

16. A write operation on Port A, where Port A haspriority, leavesthe data 20, If OE is LOW during a R/W controlled write cycle, the write pulse
on Por} B’s outputs undisturbed until one access time after one of the width must be the larger of tpwg or tyzwg + tsp to allow the data
following: 1/0 pins to enter high impedance and for data to be placed on the bus
A. BUSY on Port B. goes HIGH. for the required tsp.

2' %‘f?‘_ ’;)2??‘]‘335; ltsotgcé%f:led. 21. If the CELOW transition occurs simultaneously with or after the R/W
D. R/W for Port B is toggled. LOW transition, the outputs remain in the high-impedance state.
Switching Waveforms

Read Cycle No. 1017 18]

ADDRESS

DATA OUT

e

Either Port Address Access

thc

b toy, —»

taa {
PREVIOUS DATA VALID )WX*
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CY7C130/CY7C131

CY7C140/CY7C141
Switching Waveforms (continued)
Read Cycle No, 2(17:19] Either Port CE/OE A
ither Port ccess
CE N 4
N g tzce —
O ____* tace
T — E tzoe
DoE
I"-— tizog —
tzce
. SATIVIIIY )
DATA OUT ST DATA VALID 7S—-—
—» ty l‘— ' [— tp
lec
Isg et
C130-8
R le No. 31181 S
ead Cycle No. 3 Read with BUSY, Master: CY7C130 and CY7C131
la— tac .| .
ADDRESSR % ADDRESS MATCH %
R, N tewe e /~
N\ o
Ding X VALID
ADDRESS, )k ADDRESS MATCH
—>| tpg e—

VALID

BUSY, x‘\ L— taHA q '—/—_"—_
taLa l 8D ‘;

DOUT,

. tooo
WOD C130-9

. [13,20]
Write Cycle No.1 Either Port

je twe
ADDRESS ;

= TRk 2707777

taw ta =™
tsa towe

A RN Vi

tsp to
DATAN '( DATA VALID

tizoe

SR

C130-10

%
§

HIGH IMPEDANCE

Doutr
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CY7C130/CY7C131
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=— e CY7C140/CY7C141
== 7F SEMICONDUCTOR
Switching Waveforms (continued)
Write Cycle No, 2(1321]
Either Port
fe twe >
ADDRESS 9—( ;(
tsce tha —
= RN 1700707
_ re— 1sa faw tewe
RW
RNROR y
t—- tsp —>te 4o
DATAy d_ DATAVALID

ANEANER

“_thwe -

HIGH IMPEDANCE

NAANAAN AN
ORTAour 77 7 7 7

V1

C130-11

Busy Timing Diagram No. 1 (CE Arbitration)

CE_ Valid First:

ADDRESS, g

X

ADDRESS MATCH

CE ——'ﬂ_l
tpg >

N
— tac I"— tere
BUSY,
C130-12
CEg Valid First:
ADDRESS, g X ADDRESS MATCH X
CEp —————\_'
- s =
L
TN
N
fe— ¢ }'— taHe
BUSY,
C130-13
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CY7C130/CY7C131
CY7C140/CY7C141

Switching Waveforms (continued)

Busy Timing Diagram No. 2 (Address Arbitration)

tac OR twc
ADDRESS MATCH ADDRESS MISMATCH X
ADDRESS,
-— tpg
ADDRESSk X

el je— tgHa

Left Address Valid First:

BUSY,

C130-14
Right Address Valid First:

tac OR twc
ADDRESS MATCH ADDRESS MISMATCH X

tes

ADDRESS,_ K

taLa fe— tgua

ADDRESSR

BUSY,

C130-15

Busy Timing Diagram No. 3

Write with BUSY (Slave: CY7C140/CY7C141)

BN

| tewe

tws twy —|

C130-16
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CY7C130/CY7C131
CY7C140/CY7C141

== - a&‘
—=—— 2 SEMICONDUCTCR

@

Switching Waveforms (continued)

Interrupt Timing Diagrams
Left Side Sets INTg b
ADDR_ * WRITE 3FF >W ><
tins f— tya ——
cE, 1 /
tens T
RAW, t \\ 7(
S =1 twins
INTg N
— C130-17
Right Side Clears INTg le the !
ADDRg READ 3FF *
e —ﬁ\ ta T Nt —
e
LK
%8 NONOOSIIOINNNNNNNNNNRK /
I‘- tona — /
INTs / C130-18
Right Side Sets INT,. .
twe
ADDRy sl( WRITE 3FE XXX X
tns [ tia
oF, ﬂt__ /
ens —
R/WR _7(
— [— fsa : ’ : » twins
INT,
L 4415<;
€130-19
Left Side Clears INT, oo
ja—— tya e —
CEL 'i
e
w. 77777777777 F
o, L\\\\\\\\\\\\\\\W\ /
- ban —; /
C130-20
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ical DC and AC Characteristics
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CY7C1

30/CY7C131

CY7C140/CY7C141

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.4 I 12
8 1.2 810 lcc
= lec -
8o 8 o8
E 0.8 g
N N o6 =
E’ 06 :(’ Vcc_— 5.0v
= = Viy = 5.0V
st c 04
o 04 o
z P-4
02 lsga 02 Isea
0.0 06
40 45 50 55 60 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
14 16
F: 13 14
212 g
§ ”g’ 12 ]
T LIPS <
=
g \\ Ta=250c | & 0
2 10 ~ 1A= g Ve = 5.0V
8
09 0 L~
0.8 06
40 45 50 55 60 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
30 30.0
o 25 250
o z
g 20 <200 /
N b /
2 15 <150
Z ol //
S 10 8100 7
/ Voo = 4.5V
05 50 Ta = 25°C
0.0 0 | ]
0 10 20 30 40 50 0 200 400 600 800 1000

SUPPLY VOLTAGE (V)

CAPACITANCE (PF)
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OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

8

8

fes]
[=]

(2]
(=]

Vee = 5.0V
Ta = 25°C

P

H
=]

n
(=]

o

OUTPUT SOURCE CURRENT (mA)

o

1.0

20 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

z 140
E 120 P /
E 100 /
3 80
< /
Z &
&
5 40
& / Voo = 5.0V
CcC = 9. —
3 ® Ta = 25°C
0 1 l
00 10 20 30 40
OUTPUT VOLTAGE (V)
NORMALIZED I¢c vs. CYCLE TIME
1.25 T
Voo = 45V

Q TA = 25°C

© Vin = 0.5V

210

N /

.}

<L

= /

[vs

So7s /,

050

10 20

30 40

CYCLE FREQUENCY (MHZ)



== CYICIA/CYTCIAL
=5 ores
==+~ SEMICONDUCTOR
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C130-25LC L68 25 CY7C140-25LC 168
30 CY7C130—3UPC P25 Commercial 30 CY7C140-30PC P25 Commercial
CY7C130-30DC D26 CY7C140-30DC D26
CY7C130-30LC 168 CY7C140-30LC 168
35 CY7C130-35PC P25 Commercial 35 CY7C140-35PC P25 Commercial
CY7C130-35DC D26 CY7C140-35DC D26
CY7C130-35LC L68 CY7C140-35LC L68
CY7C130-35SDMB D26 = | Military CY7C140-35DMB D26 Military
CY7C130-35LMB L68 CY7C140-35LMB L68
45 CY7C130-45PC P25 Commercial 45 CY7C140-45PC P25 Commercial
CY7C130-45DC D26 CY7C140-45DC D26
CY7C130-45LC L68 CY7C140-451L.C L68
CY7C130-45SDMB D26 Military CY7C140-45DMB D26 Military
CY7C130-45LMB L68 ) CY7C140-4SLMB L68
55 CY7C130-55PC P25 Commercial 55 CY7C140-55PC P25 Commercial
‘CY7C130-55DC D26 CY7C140-55DC D26
CY7C130-55LC L68 CY7C140-55LC 168
CY7C130-5SDMB D26 Military , CY7C140-55DMB D26 Military
CY7C130-55LMB L68 CY7C140-55LMB 168
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C131-25L.C 169 | Commercial 25 CY7C141-25LC L69 Commercial
CY7C131-251C J69 CY7C141-25]C 169
30 CY7C131-30LC L69 Commercial 30 CY7C141-30LC L69 Commercial
CY7C131-30JC J69 CY7C141-30)C J69
35 CY7C131-35LC 169 Commercial 35 CY7C141-35LC L69 Commercial
CY7C131-35IC 169 CY7C141-35]C J69
CY7C131-35LMB L69 | Military CY7C141-35LMB 169 Military
45 CY7C131-45L.C L&9 Commercial 45 CY7C141-45LC L69 Commercial
' CY7C131-451C J69 CY7C141-45]C J69
CY7C131-45LMB 169 Military CY7C141-45L.MB L69 Military
S5 CY7C131-55LC L69 Commercial S5 CY7C141-551LC 169 Commercial
CY7C131-553C J69 | CY7C141-551C 169
CY7C131-55LMB 169 Military - CY7C141-55LMB 169 Military
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CY7C130/CY7C131

%
= CY7C140/CY7C141
=7 S ok
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,23
Vo 1,23
Vi 1,23
Vi Max. 1,2,3
Iix 1,23
Ioz 1,23
Icc 1,23
Isp1 1,23
Isp2 1,23
Isps 1,23
Isps 1,2,3.
Switching Characteristics
Parameters ] Subgroups Parameters Subgroups
READ CYCLE BUSY/INTERRUPT TIMING
tre 7,8,9,10, 11 tBLA 7,8,9,10, 11
taa 7,8,9,10, 11 tBaa 7,8,9,10, 11
tace 7,89, 10,11 taic 7,8,9,10, 11
tpoe 7,8,9,10, 11 teuc 7,8,9,10, 11
WRITE CYCLE tps 7,8,9,10, 11
twe 7,8,9,10, 11 twins 7,8,9, 10, 11
tsce 7,8,9, 10, 11 tEINs 7,8,9, 10,11
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
tews 7,8,9, 10, 11 tiNR 7,8,9,10, 11
tsp 7,8,9, 10, 11 BUSY TIMING
tup 7, 8, 9,10, 11 twg?A 7,8,9, 10, 11
twn 7,8,9, 10, 11
tsop 7,8,9,10, 11
Note:

Document #: 38-00027-F

22. CY7C140/CY7C141 only.
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Features
o 0.8-micron CMOS for optimum

speed/power

CYPRESS

CY7C132/CY7C136
CY7C142/CY7C146

SEMICONDUCTOR

Automatic power-down

TTL compatible

Capable of withstanding greater than

2001V electrostatic discharge
Fully asynchronous operation

MASTER CY7C132/CY7C136 easily

expands data bus width to 16 or
more bits using SLAVE

CY7C142/CY7C146

BUSY output flag on CY7C132/
CY7C136; BUSY input on

CY7C142/CY7C142

INT flag for port-to-port communi-

Functional Description

The CY7C132/CYTC136/CY7C142/
CY7C146 are high-speed CMOS 2K by 8
dual-port static RAMS. Two ports are pro-
vided permitting independent access to any
location in memory. The CY7C132/
CY7C136 can be utilized as either a stand-
alone 8-bit dual-port static RAM or as a
MASTER dual-port RAM in conjunction
with the CY7C142/CY7C146 SLAVE dual-
port device in systems requiring 16-bit or
greater word widths. It is the solution to
applications requiring shared or buffered
data such as cache memory for DSP, bit-
slice, or multiprocessor designs.

Each port has independent control pins;
chip enable (CE), write enable (R/W), and

cation (52-pin LCC/PLCC versions)

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-
nals that the port is trying to access the same
location currently being accessed by the oth-
er port. On the LCC/PLCC versions, INT is
an interrupt flag indicating that data has
been placed in a unique location by the other
port.

An automatic power-down feature is con-
trolled independently on each port by the
chip enable (CE) pins.

The CY7C132/CY7C142 are available in
both 48-pin DIP and 48-pin LCC. The
CY7C136/CY7C146 are available in both
52-pin LCC and 52-pin PLCC.

A die coat is used to insure alpha immunity.

Logic Block Diagram

= R
CE, w
o —— | e ——— oE,

Aro g Aqor

H e oo H

An A
I il
o 8|SO COLUMN COLUMN col™g (]
. e SEI ) /o Si H
1Bn, T T O

BUSY!" - > BUSY4!"

Aot H ROW AN MEMORY AN row 3 Agr

. SELECT N—V ARRAY N—]  seecT
Ao Aor
Aror—> e—— Ason
* ARBITRATION '
LOGIC
Ao — (7C132/7C136 ONLY) [#—— Agg
AND e
CE — |\7ERRUPTLOGIC [®—— CEa
OF, ——a] (7C136/7C146 ONLY) | o,
RAW =~ le—— R/W;
BUSY, BUSYa
T o]
T - I I - T
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.

Pin Configuration

pIp
Top View
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CY7C132/CY7C136

= =
—_"i_.o.; P
= CY7C142/CY7C146
—= #~ SEMICONDUCTOR
Pin Configurations (continued)
52-Pin LCC/PLCC 48-Pin LCC
Top View Top View

Aor

e o o S
2 et E%FIV)
ge2lE 5 B 815131

> >
et wng_no IIE“T/; T o
218 25 8553 B

6 5 4 3 21,4847 464544 43

OFq Ao
Ao A
A Ax
An A
Asn A
Aw Asa
A Aen
Asr Az
Am Asn
Aen A
Am 1O
NG 1/0ea
1Om
c132-3 cl32-4
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 7C146-58
Maximum Access Time (ns) 25 30 35 45 55
Maximum Operating Commercial 170 170 120 90 90
Current (mA) Military 170 120 120
Maximum Standby Commercial 65 65 45 35 35
Current (mA) Military 65 45 45
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. ~65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015) .
Power Applied ..........coiiiiiiiia. ~55°Cto + 125°C Latch-Up Current...........oooviiiieininann, >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin48toPin24) ..................lll -05Vto + 7.0V Ariient
DC Voltage Applied to Outputs T erats v
I A ~05Vto + 7.0V Range : Temperature ce
DC Input VOUage « oo eveereerneennn.. -35Vito + 7.0V Commercial 0°Cto + 70°C 3V = 10%
Output Current into Outputs (LOW) ................. 20 mA Militaryt¥! -55°Cto + 125°C 5V + 10%

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

4. Ta is the "instant on” case temperature
pe
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CY7C132/CY7C136

= o5
= CY7C142/CY7C146
=== SEMICONDUCTOR
Electrical Characteristics Over the Operating Rangels!
7C132-25, 301 | 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 | Ve = Min., Ioy = - 40 mA 24 24 24 \'4
VoL Output LOW Voltage | Io, = 40 mA 0.4 0.4 0.4 \"%
ToL = 16.0 mAll 0.5 0.5 0.5
Vin Input HIGH Voltage 22 22 2.2 \"%
Vi Input LOW Voltage 08 0.8 0.8 v
Iix Input Load Current GND < V| < Ve -5 +5 -5 +5 -5 +5 A
Toz Output Leakage GND < Vo < Ve, -5 +5 -5 +5 -5 +5 LA
Current Output Disabled
Tos Output Short Vee = Max,, - 350 - 350 -350 | mA
Circuit Current!® Vour = GND
Icc Ve Operating CE = Vi, Com’l 170 120 90 mA
Supply Current Output , -
upply furren £ :pf;z‘(g en Mil 170 120
Isps Standby Current CE and CEg > Vi, Com’l 65 45 35 mA
Both Ports, f = fyax® Mil 15 25
TTL Inputs !
| Standby Current CEy or CEg > Vi, Com’l 115 90 75 | mA
One Port, Active Port Outputs Open, [
TTL Inputs f = fuax® Mil 115 90
Isus Standby Current Both Ports CE and Com’l 15 15 15 mA
Both Ports, SERZ\\I’CC -[?22\\11
CMOS Inputs N2 Ve - 0.2V or i
p ViN< 02V, f = 0 Mil 15 15
Isps Standby Current One Port CE, or Com’l 105 85 70 mA
One Port, CEr> Ve - 0.2V,
CMOS Inputs xm > [\JIS% -02Vor
N < 0.2V, Mil 1
Active Port Outputs Open, ! 05 8
f = fyaxl®
Capacitance!
Parameters Description Test Conditions Max. Units
Civ Input Capacitance T, = 25°C,f = 1 MHz, 15 pF
Cour Output Capacitance Vee = 50V 10 pF
Notes:
S. See the last page of this specification for Group A subgroup testing  11. tyzcg, tLzwe, thzok, tLzoE, thzck, and tyzwg are tested with Cp, =
information. 5pF as in part (b) of AC Test Loads. Transition is measured + 500 mV
6. At f=fyax, address and data inputs (except output enable; OE = form steady state voltage.
V1) are cycling at the maximum frequency of read cycle of 1/t,cand ~ 12. At any given temperature and voltage condition, tjzcg is less than
using AC Test Waveforms input levels of GND to 3V. tyzcg for any given device.
7. BUSY and INT pins only. 13. The internal write time of the memory is defined by the overlap of CE
8. Duration of the short circuit should not exceed 30 seconds. LOW and R/W LOW. Both signals must be LOW to initiate a write
9. 'Tested initially and after any design or process changes that may affect and either signal can terminate a write by going HIGH. The data input
these parameters. setup and hold timing should be referencd to the rising edge of the
10. Test conditions assume signal transition times of 5 ns or less, timing signal that terminates the write.

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



CY7C132/CY7C136
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—— P CY7C142/CY7C146
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AC Test Loads and Waveforms
R18930) R18930), sv
5V O\ Apemy 5V Ot \\Ppmney
OUTPUT / ouTPUT! 1 2810
BOSY
R2 R2 OR
0pF I 2 2o SeF :l: Y ZeN INT
INCLUDING INCLUDING
A= = JGAND = = I 30pF
SCOPE SCOPE ™ - —
C132-5 =
@ (b) BUSY Output Load
(CY7C132/CY7C136 ONLY)

ALL INPUT PULSES

Equivalent to: THEVENIN EQUIVALENT sov ' 0%
25061
OUTPUT O AA o0 1.4V GND —% M
<5ns <5ns

Switching Characteristics Over the Operating Range!>!%

C132-6

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. LMax. Min, | Max. Minﬁax. Mixru\'lax. Min. ] Max. | Units
READ CYCLE
trc Read Cycle Time 25 30 35 45 55 ns
taa Address to Data Valid 25 30 35 45 55 ns
tora Rgg‘relgs"‘ghf;g;“e 0 0 0 0 0 ns
tace CE LOW to Data Valid 30 30 35 45 55 | ns
tpoe OE LOW to Data Valid 15 20 20 25 25 ns
trzoE OELOW to Low Z 3 3 3 3 3 ns
tuzoE OE HIGH to High Z11 15 15 20 20 25 ns
tizcE CE LOW to Low Z[12 5 S 5 5 5 ns
tuzce CE HIGH to High Z[1112 15 15 20 20 25 | ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tpp CE HIGH to Power-Down 25 25 35 35 35 | ns
WRITE CYCLE!"
twc Write Cycle Time 25 30 35 45 55 ns
tsce CE LOW to Write End 20 25 30 35 40 ns
taw Address Set-Up to Write End 20 25 30 35 40 ns
tua Address Hold from Write End 2 2 2 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tpwe R/W Pulse Width 20 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
tuzwe R/W LOW to High Z 15 15 20 20 25 | ns
tizwe R/W HIGH to Low Z 0 0 0 0 0 ns
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§.§CYPRE‘55 CY7C142/CY7CI46
==~ SEMICONDUCTCR
Switching Characteristics Over the Operating Range!>'?) (continued)
7C132-25081 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. | Max. | Min. | Max. | Min. | Max. { Min. | Max. | Min. | Max. | Units
BUSY/INTERRUPT TIMING
LA BUSY LOW from Address Match 20 20 20 25 30 ns
taHA BUSY HIGH from 20 20 20 25 30 ns
Address Mismatch!!¥] .
tac BUSY LOW from CE LOW 20 20 20 25 30 | ns
tprc BUSY HIGH from CE HIGH! 20 20 20 25 30 | ns
tps Port Set Up for Priority S S S 5 ns
twp!) R/W LOW after BUSY LOW 0 0 0 0 ns
twn R/W HIGH after BUSY HIGH | 20 .30 30 35 35 ns
tapp BUSY HIGH to Valid Data - 25 30 35 45 45 ns
tobp Write Data Valid to Note Note Note Note Note | ns
Read Data Valid 16 16 16 16 16
twpp Write Pulse to Data Delay Note Note Note Note Note | ns
16 16 16 16 16
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 Time!!]
tEINR CE to INTERRUPT 25 25 25 35 45 ns
Reset Time!')
tNR Address to INTERRUPT 25 25 25 35 45 ns
Reset Timel'4]
Notes:

14. These parameters are measured from the input signal changing, untit ~ 17. 52-pin LCC/PLCC versions only.

the output pin goes to a high-impedance state.
15. CY7C142/CY7C146 only.
16. A write operation on Port A, where Port A has priority, leavesthedata 20, Address valid prior to or coincident with CE transition LOW.

on Port B’s outputs undisturbed until one access time afterone of the 21 1{ OF is LOW during a R/W controlled write cycle, the write pulse
width must be the larger of tpwg or tyzwg + tsp to allow the data

following:

A. BUSY on Port B goes HIGH.
B. Port B’s address toggled.

C. CE for Port B is toggled.

D. R/W for Port B is toggled.

Switching Waveforms

Read Cycle N

0. 1018191

i

Either Port—Address Access

18. R/W is HIGH for read cycle.

19. Device is continuously selected, CE = Vy;and OE = V.

1/0 pins to enter high impedance and for data to be placed on the bus

for the required tgp.
22. If the CE LOW transition occurs simultaneously with or after the R/'W

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

tac

ADDRESS

X

tora ——»

taa

DATA OUT

PREVIOUS DATA VALID )

DATA VALID
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Switching Waveforms (continued)
Read Cycle No. 218 20] e
4 Either Port—CE/OE Access
TR
o8 XLL thor la— tzce —
s/ ﬁ tuzoe
tooe
tzce
. A NIIIIIL N
DATA OUT LSS DATA VALID —
—{ ty r"' [+—tep -—-;1
lec
Iss -——/l
C132-8
Read Cycle No. 3 Read with BUSY Master: CY7C132 and 7C136%°!
L tRC al
ADDRESSR * ADDRESS MATCH jk
R/Wg \‘ tewe 4
Dinm X VALID X
—» tes
ADDRESS, ADDRESS MATCH
BUSY, El = tara ‘%i
b 154 tapp
DOUT, VALID
toop
twop c132-9
Write Cycle No.1113.21) Either Port
fe twe »
tsce
% NNk Z .,
o taw - tha
1 E
" =t ‘
N /
tso o
DATAW ': DATA VALID
RN
HIGH IMPEDANCE )
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Switching Waveforms (continued)

Write Cycle No, 21322
Either Port

le

>l

twe
ADDRESS g(

MA&

Y AU

CE N NI
taw

-+ {5y ~——> towe

Y N

7(

DATAN

ja— t5p —w1e tp -’i

[— thzwe —'l

2 DATA VALID q§<

Dow;>>>>>>>>>>eee}§

towe —
HIGH IMPEDANCE AT 7777
- SR

Busy Timing Diagram No. 1(CE Arbitration)

CEy Valid First:

ADDRESS, f X ADDRESS MATCH X
CE
- % tps =
R \\ »

fe—— tac I‘— taHe
BUSYx

C132-12
CE Valid First:
ADDRESS, & X ADDRESS MATCH X
- , .
. t teg >
CE,
tac I'— taHe
BUSY, q ;‘(
C132-13
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Switching Waveforms (continued)

Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:
tac OR twc

ADDRESS, ADDRESS MATCH ADDRESS MISMATCH x
tes

ADDRESS, , X

taLa te— tgua
BUSY,
caz-14

Right Address Valid First:

tac OR twc
ADDRESSg DDRESS MATCH ADDRESS MISMATCH X

Al
- tos

ADDRESS, X

tala [e— tapa
BUSY,
: c132 15

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

- towe l

BUSY

C132-16
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—=# SEMICONDUCTOR

Switching Waveforms (continued)

Interrupt Timing Diagrams!'’]
Left Side Sets INTg i

twe
ADDRESS, % WRITE 7FF XX X
_ s l" ta —>
cE —3E—
RAW, N‘EINS -
__ wins
INTR N\
N

Right Side Clears INTy

ADDRESSR

re— tua

C132-17

e

READ 7FF

X

g

CEq >|§

ENR

i 777777777 F

o2 SONNNNNNNNANNNNNNNNE

—

I‘- tona —

INTg C132-18
Right Side Sets INT,
fe t
we
ADDRESS, )E WRITE 7FE (X ) ¢
- [ tyg —> [ e ——™
R /
. 1 tens —
R 4
_,’k.:.—'
— fe— ta twins
INT, \
N
C132-19

Left Side Clears INTL

EAD 7FE

tae
ADDRESS| R
fe—— tinm

CEg 5|§

temnr

i, 77777777777 F

—

o, \X\\\&\\\\\\\\\\\\E

INT,

tong  —

/)
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE
4

CY7C132/CY7C136
CY7C142/CY7C146

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
Icc
;@'.’ 1.2 |cc _?) 1.0
__8 1.0 _8 08
2 o o
5 506 Voo = 5.0V
cc = 5.
g 06 s Vi = 5.0V
i c 04
g o4 :
0.2 IsB3 02 Ise3
0.0 0.6
4.0 45 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C})
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
3 1.3 ,; 14
212 2
N N 1.2 <
< 11 = /
z ~ £ 10
S — Ta = 25°C o Ver = 5.0V
b4 10 ‘\ -4 cC !
0.8
09 S
0.8 0.6
40 45 5.0 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
W
2 25 %0
Q 2
220 £200
N £
] =
% 15 150 /,
S 10 8100 V4
05 50—A4 Vec = 45V
: : Ta = 25°C
0.0 0
0 10 20 30 40 50 0 200 400 600 800 1000

SUPPLY VOLTAGE (V)

CAPACITANCE (PF)
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OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

8

8

Vcc = 5.0v
Ta = 25°C

S
o

N
o

QUTPUT SOURCE CURRENT (mA)
o
<)

0
0 1.0 20 3.0
OUTPUT VOLTAGE (V)

4.0

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

;g 140
§ 120 p v
E 100 /
8 80
X
Z 60
7]
5 40
[N f
5 20 Vcc = 5.0V -1
3 T = 25°C
0 1 |
0.0 1.0 20 30 40
OUTPUT VOLTAGE (V)
NORMALIZED Ic vs. CYCLE TIME
1.25 T
Ve = 5.0V
Ta = 25°C

38 Viy = 0.5V

2 10

N /

)

<

=

& ]

5075 //

50
10 20 30 40
CYCLE FREQUENCY (MHZ)
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CY7C132/CY7C136

=T CY7C142/CY7C146
===+ SEMICONDUCTOR
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C132-25LC L68 -Commercial 25 CY7C142-25LC L68 Commercial
30 CY7C132-30PC P25 Commercial 30 CY7C142-30PC P25 Commercial
CY7C132-30DC D26 CY7C142-30DC D26
CY7C132-30LC L68 CY7C142-30LC L68
35 CY7C132-35PC P25 Commercial 35 CY7C142-35PC P25 Commercial
CY7C132-35DC D26 CY7C142-35DC D26
CY7C132-35LC L68 CY7C142-35LC L68
CY7C132-35DMB D26 Military CY7C142-35DMB D26 Military
CY7C132-35LMB 168 CY7C142-35LMB L68
45 CY7C132-45PC P25 Commercial 45 CY7C142-45PC P25 Commercial
CY7C132-45DC D26 CY7C142-45DC D26
CY7C132-45LC L68 CY7C142-45L.C 168
CY7C132-45DMB D26 Military CY7C142-45DMB D26 Military
CY7C132-45L.MB L68 CY7C142-45SL.MB L68
S5 CY7C132-55PC P25 Commercial 55 CY7C142-55PC P25 Commercial
CY7C132-55DC D26 CY7C142-55DC D26
CY7C132-55LC L68 CY7C142-551L.C 168
CY7C132-55DMB D26 Military CY7C142-55DMB D26 Military
CY7C132-55L.MB L68 CY7C142-55LMB 168
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY7C136-25LC L69 Commercial 25 CY7C146-251LC L69 Commercial
CY7C136-25JC J69 CY7C146-251C J69
30 CY7C136-30LC L69 Commercial 30 CY7C146-30LC L69 Commercial
CY7C136-30C J69 CY7C146-30JC J69
35 CY7C136-35LC 169 Commercial 35 CY7C146-35LC L69 Commercial
CY7C136-35JC J69 CY7C146-351C J69
CY7C136-35LMB L69 Military CY7C146-35LMB L69 Military
45 CY7C136-45LC 169 Commercial 45 CY7C146-45LC 169 Commercial
CY7C136-45JC J69 CY7C146-45]C J69
CY7C136-45SLMB 169 Military CY7C146-45L.MB L69 Military
55 CY7C136-55LC L69 Commercial 55 CY7C146-55LC L69 Commercial
CY7C136-551C J69 CY7C146-55]C L69
CY7C136-55LMB L69 Military CY7C146-55LMB L69 Military

2-102




|
|

um

CY7C132/CY7C136

= CY7C142/CY7C146
== F SEMICONDUCTOR
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,23
VoL 1,23
Vin 1,23
Vi, Max. 1,23
Ix 1,23
Ioz 1,23
Icc 1,23
Isp; 1,23
Ispz 1,23
Isgs 1,23
Isps 1,23
Switching Characteristics
Parameters I Subgroups Parameters Subgroups
READ CYCLE BUSY/INTERRUPT TIMING
tre 7,8,9, 10, 11 tara 7,8,9,10, 11
taa 7,8,9,10, 11 taua 7,8,9,10, 11
tace 7,8,9,10, 11 teLc 7,8,9,10, 11
tboE 7,8,9,10, 11 teuc 7,8,9,10, 11
WRITE CYCLE tps 7,8,9,10, 11
twe 7,8,9,10, 11 twins 7,8,9, 10, 11
tsce 7,8,9 10, 11 tEINs 7,8,9, 10, 11
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, 16, 11 ting 7,8,9, 10, 11
tsp 7,8,9, 10, 11 BUSY TIMING
tup 7,8,9,10, 11 twp®! 7,8,9, 10, 11
twh 7,8,9 10, 11
tBpD 7,8,9,10, 11

Document # 38-00061-E

Note:

23. CY7C142/CY7C146 only.
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CY7B134

= CY7B135

= . = PRELIMINARY CY7B1342

— _é’" CYPRESS

—= & SEMICONDUCTOR 4K x 8 Dual-Port Static RAMs
and 4K x 8 Dual-Port Static RAM with Semaphores

Features Functional Description that d01n0l req?il'e.on-chip, ra}x]'biu?tion 101‘

are intolerant of wait states. ore, the

o 0.8-micron BICMOS for high The CY7B134, CYTBI3S, and CYTBI342  sor must be sware that shnultancous a6,

performance are high-speed BICMOS 4K x 8 dual-port  ce6 1 a location is possible. Semaphores

o High-speed access static RAMs. The CY7BI342 includes g0 offered on the CY7B1342 to assist in

— 20 ns (commercial) semaphores that provide a means to allo- 5 ,i1141ing between ports. The semaphore

— 25 ns (military) cate portions of the dual-port RAMorany 05 s comprised of eight shared latches.

. shared resource. Two ports are provided 1y one side can control the latch (sema-

e Automatic power-down permitting 1ndepcnd¢nt, asynchronops - phore) at any time. Control of a sema-

o Fully asynchronous operation ﬁifgr regds ?i‘;gn?;‘;l‘;Srégsa;ﬁﬁgini?“;‘e‘: phore indicates that ashared resource is in

e 7B1342 includes semaphores oces?(:r /HFI; tinrocessor designs. com- use. An-automatic power-down feature is

B134 available in 48-pin DIP. 48-i processor/muilipr designs, controlled independently on each port by

o l7CC available in 48-pin DIP, 48-pin  munications status buffering, and dual- chip enable (CE) pin or SEM pin
8 port video/graphics memory. (CY7B1342 only).

o TRONTRIA42 available in 52-pin Each port has independent control pins: Ty CY7B134 is available in 48-pin DIP

chip enable (CE), read or write enable (R/ ;4 48-pin LCC. The CY7BI3S and

W), and output enable (OE). The TB1342 ilable in 52-pin LCC
CY7B134/135 are suited for those systems gI_YCC'B are available In 52-pin LCC/

Logic Block Diagram
R/W, RWR
CE CEa
OE, OEr
[ YT A
A T ————— Ain
/0 10
coL COLUMN COLUMN coL
10u SEL 1o /0 SEL You
[ e s
A . MEMORY ROW
H stLeer C::) ARRAY /L“:> SELECT H
Aa ) jg————————— Ax
Agy e l———— Avin
L] L[]
L] L]
hd ORE hd
Por ) ARBITRATION [« i
agL > (781342 only) TEs
ﬁL a—— — @R
RAN,  ——— [e— RWx
(781342 only) l | (781342 only)
SEM, SEM, 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
Maximum Operating Commercial 240 220 210
Current (mA) Military 280 250
Maximum Standby Commercial 80 75 70
Current (inA) Military 80 75
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== CY7B135
=——F PRELIMINARY CY7B1342

=£ i nucx

Pin Configurations

DIP LCC/PLCC
Top View

Top View

cg

e s = Q)
SEEFESFES £ 5

766 4 3 21,56251504948 47

A

1342-3
1342-2 D% C /P‘}LC C
Top View | OP tew |zu: «
= Q0 T = u?' 3 . T |ﬁ: L = S
45w543<§¥§ﬁ§;Slg'éjg-éqéf Pl6L it %?; (JE? o L
7 43 2152515049 4847
6 54 3 214847464544 43 A o,
Ao Ao
AR A
Am on
A An
Aan 781342 Adn
= =
Aen
::: Az
o o
YOz NC
/e /074
1342-4 1342-5
Pin Definitions
Left Port Right Port Description
Ag-11L Aor-11R Address Lines
CE, CExr Chip Enable
OE, OEg Output Enable
R/WL R/Wg Read/Write Enable
SEM_ SEMg Semaphore Enable. When asserted LOW, allows access to eight semaphores. The three
(CY7B 1342 only) (CY’H3 1342 only) | least significant bits of the address lines will determine which semaphore to write or read.
The /Oy pin is used when writing to a semaphore. Semaphores are requested by writing
a 0 into the respective location.
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Maximum Ratings Static Discharge Voltage ........................ > 2001V
(Above which the useful life may be impaired. Foruser guidetines, ~(Per MIL-STD-883, Method 3015)
not tested.) Latch-UpCurrent ... ... > 200 mA
Storage Temperature .................. -65°Cto +150°C  Operating Range
Ambient Temperature with :
Power Applied ........................ Z55°C 10 +125°C Range Tompersture Vee
Supply Voltage to Ground Potential Com ial S B 5V = 10%
(PN 4810 PI 24) . reoesnseeeerenn ~osvio+Tov Lo d“ “"'fr? 0%Cto + W€ o -
DC Voltage Applied to Outputs ndustria ~40°Cto +85°C -
in High Z State .. ....oovvseeeeeneinnn.. -05V to +7.0V Military® -55°C to + 125°C 5V = 10%
DC Input Voltage™ ..................... -30Vto + 7.0V
Electrical Characteristics Over the Operating Range!*
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, Ioy = -4.0 mA 24 2.4 2.4 A%
VoL Output LOW Voltage Vee = Min, Ig, = 4.0 mA 0.4 0.4 0.4 \"
Viu Input HIGH Voltage 22 22 22 \'
Vi Input LOW Voltage 0.8 038 08 | V
Iix Input Load Current GND <V, < Ve -10 | +10} -10 | +10 | -10 | +10 | pA
Toz, Output Leakage Current Outputs Disabled, -10 | +10}-10 | +10 [ <10 | +10 | pA
: - GND < Vo < Vee
I Operating Current Vee = Max, Com’l 240 220 210 | mA
’ Tour = O mA Mil 280 250
Isps Standby Current CE, and CER > Vi, Com’l 80 75 70 mA
(Both Ports TTL Levels) f = fiyaxl! Mil 80 75
Isao Standby Current CEL and §ER >Vu, |Coml 150 140 130 | mA
(One Port TTL Level) £ = fuaxd? Mil 180 160
Standby Current Both Ports Com’l .
Tsns (Both Ports CMOS Levels) | CEand CEg > Ve -02V, 1 15 1| mA
ViN = Ve - 02V Ml
or Vin < 0.2V, f = ¢ ! 30 30
Standby Current One Port_ Com’l
Ispq (One Port CMOS Level) CELor CEr > Vc-02V, 130 120 10 | mA
Vin=> Vee - 02V oor v -
Vin < 0.2V, Active 1
Port Outputs, f = frviaxt® 150 130
Capacitance®!
Parameters Description Test Conditions Max., [l Units
Cin Input Capacitance Ta = 25°C,f = 1MHz, 10 pF
Cour Output Capacitance Vee = 50V 10 pF
Notes: '
1. Pulse width < 20 ns. 4. See the last page of this specnflcauon for Group A subgroup testing

information.

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

For all packages except DIP and cerDIP (D26, P25), which have maxi-
mums of Ciy = 15 pF, Coyt = 15 pE

2. Tais the “instant on” case temperature.

3. fmax = Utge = Allinputscyclingat f = 1/ipc (except outputenable). 5.
f = 0 meas no address or control lines change. This applies only to
inputs at CMOS level standby Isps.
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C Test Loads and Waveforms

R1 = 80300
Ry = 25061 finy = 25080
ouTPUT UTPUT OUTPUT
30pF A1 = 34700 C = 30pF I C=5pF I
— . = Vi

— Vi = 1.4V — E
(a) Normal Load (Load 1) (a) Th’evenin Equivalent (Load 1) (a) Three-State Delay (Load 3)
1342-6 1342-7 1342-8
5v
i = 2800 ALL INPUT PULSES
OUTPUT ._‘[ sov — C oo
I C = a0pF . 10% 10%
= < 3ns == —| <3ns
Load (Load 2) 1342-9 1342-10

Switching Characteristics Over the Operating Range"'"‘]

7B134-20 7B134-25 7B134-35

7B135-20 7B135-25 7B135-35

7B1342-20 7B1342-25 781342-35

Parameters Description Min. | Max. | Min. LMa.x. Min. ] Max. Units

READ CYCLE
tre Read Cycle Time ) 20 25 35 ns
taa Address to Data Valid 20 25 35 ns
tona Output Hold From Address Change 3 3 3 ns
tacE CE LOW to Data Valid 20 25 35 ns
tooe OE LOW to Data Valid ‘ 13 15 20 ns
trzoe®! OE Low to Low Z 3 3 3 ns
thzog’) OE HIGH to High Z 13 15 20 ns
trzeel CELOW to Low Z 3 3 3 ns
tyzee!) CE HIGH to High Z 13 15 20 ns
tey CE LOW to Power Up 0 0 0 ns
tep 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
tia Address Hold From. Write End 2 2 2 ) ns
tsa Address Setup to Write Start 0 0 0 ns
tpwe ~ Write Pulse Width 15 20 25 ns
tsp Data Set-up to Write End 13 15 15 ns
tup Data Hold From Write End 0 0 0 ns
tuzwel”) R/W LOW o High Z 13 15 20 ns
tezwel! R/W HIGH to Low Z 3 3 3 ns
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Switching Characteristics Over the Operating Range!”®) (continued)
7B134-20 7B134-25 7B134-35
7B135-20 7B135-25 7B135-35
7B1342-20 7B1342-25 7B1342-35
Parameters Description Min. | Max. | Min. I Max. { Min. | Max. Units
WRITE CYCLE (continued)
twop!'Y Write Pulse to Data Delay 40 50 60 ns
toop!'® Write Data Valid to Read Data Valid 30 30 35 ns
SEMAPHORE TIMING!!1]
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tsWRD SEM Flag Write to Read Time 5 S S ns
tsps SEM Flag Contention Window 5 5 5 ns
Notes:
7. See the last page of this specification for Group A subgroup testing  10. For information on port-to-port delay through RAM celis from writ-
information. ing port to reading port, refer to Read Timing with Port-toPort Delay
8. Test conditions assume signal transition time of 3 ns or less, timing ref- waveform.
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load-  11. Semaphore timing applies only to CY7B1342.
ing of the specified Io/Ioy 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 OF = Vy.,
14. Address valid prior to or coincident with CE transition LOW.

Switching Waveforms
Read Cycle No. 101213

Either Port Address Access

[ the ol
ADDRESS
taa {
T ——
DATAOUT  PREVIOUS DATA VALID >OO<><XX DATA VALID

1342-11

Read Cycle No, 21214

Either Port CE/OE Access
SEMU'9) or CE 5\ 4
Top— tace 1 tzce —
| \- T i tzoe
DoE
|-— tzoe —»
Yzce , 77 |
.ol /|
DATA OUT CANAARARN DATA VALID ’E_.—_
—-4 teu r— [+— tep
lec
I
1342-12
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Switching Waveforms

Read Timing with Port-to-Port Delay!!%}

e tue
ADDRESSh MATCH K
__ . 1
PWE
RWg \ L~
N /
'sp »{ 'HD
DATAWR )k VALID 5’(
ADDRESS, X MATCH
toop
DATAouT. XVALID
- - twop
1342-13
Write Cycle No. 1: OE Tri-States Data 1/0s (Either Port)['6:1718]
je twe >
ADDRESS % &
o tsce -
SE19 0R TF NI N Rt
taw ta —>
- tewe
R/W \ /
AN _J
la— top —————— tsp tp
W
DATAN = DATA VALID

2
N

4 \M\‘

tzoe L__ Y0 —»
DATAouT :: (: SN SN N HIGH IMPEDANCE m
1342-14
Note: _ _ _
15. CE,, = CEgr =LOW; R/W[, = HIGH 18. If OE is LOW during a R/W controlled write cycle, the write pulse
16. The internal write time of the memory is defined by the overlap of CE width must be the larger of tpwg or (thzwe + tsp) to allow the I/0
or SEM LOW and R/W LOW. Both signals must be LOW to initiate drivers to turn off and data to be placed on the bus for the required
a write and either signal can terminate a write by going HIGH. The tsp. If O is HIGH during a R/W controlled write cycle (as in this ex-
data input set-up and hold timing should be referenced to the rising ample), this requirement does not apply and the write pulse can be as
edge of the signal that terminates the write. short as the specified tpwg.
17. R/W must be HIGH during all address transactions. 19. SEM only applies to CY7B1342
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Switching Waveforms (continued)

Write Cycle No, 2: R/W Tri-States Data 1/Os (Either Port)[!"2]

la twe |
ADDRESS *
tSCE tHA
— 4
SEWI™ OR 0 NN YA
taw
_ tsa towe >
R/W
N 4
K 7
lg—me gy » 4
-~
DATAN < DATA VALID
L— thzwe — l-_ tzwe —
DATAG S-S S S ST HIGH IMPEDANCE : )
L L L L L L LS L LL S L LA SRAANNNN
1342-15
Semaphore Read After Write Timing, Either Side (CY7B1342 only)i?!)
|-— taa —o{ tora ——|

. |

VALID ADDRESS

f—— tayy —— | ¢
SEW t ‘_-ltHA | ACE
—— [ lsce
N\ //////////F- tsor )C_/
tsp
/0q \I
DATAVALID DATAoyr VALID —
-
tsa  towe >
A
C A
tswrp tooe —»
® LSS
j¢———— WRITE CYCLE ———» READ CYCLE ————»
1342-16
Notes:
20. Data I/O pins enter high-impedance when OFE 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)?223:24]
AoL-AaL MATCH X
RAW,
SEM,
tsps ——™
Aor-Azr MATCH X
RAW, 4
SEM, 4
1342-17
Notes: .
22. I/Qgr = 1/Og;, = LOW (request semaphore); CEg = CE;, = HIGH  24. If tgpg is violated, it is gauranteed that only one side will gain access
23. Semaphores are reset (available to both ports) at cycle start. to the semaphore.
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Architecture

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

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 accessed simultaneously by both ports or erroneous data could
result. A write operation is controlled by either the OE pin (see
Wirite Cycle No. 1 timing diagram)or the R/W pin (see Write Cycle
No. 2 timing diagram). Data can be written tyzor after the OE is
deasserted or tyzwe 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
delay is met before the data is valid on the output. Data will be valid
on the port wishing to read the location tppp after the data is pres-
ented on the writing port.

Read Operation

When reading the device, the user must assert both the OE and
CE pins. Data will be available tacg after CE or tpog after OE are
asserted. If the user of the CY7B1342 wishes to access a sema-
phore, the SEM pin must be asserted instead of the CE pin. Re-
quired inputs for read operations are summarized in Table 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 a resource is in use. For exam-
ple, if the left port wants to request a given resource, it sets a latch
by writing a zero to a semaphore location. The left port then veri-
fies its success in setting the latch by reading it. After writing to the
semaphore, SEM or OE must be deasserted for tsop before at-
tempting to read the semaphore. The semaphore value will be
available tswrp + tpog after the rising edge of the semaphore
write. If the left port was successful (reads a zero), it assumes con-
trol over the shared resource, otherwise (reads a one) it assumes
the right port has control and continues to poll the semaphore.
When the right side has relinquished control of the semaphore (by
writing a one), the left side will succeed in gaining control of the
semaphore. If the 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. A,_, represents the semaphore
address. OE and R/W are used in the same manner as a normal
memory access. When writing or reading a semaphore, the other
address pins have no effect.

When writing to the semaphore, only I/0q is used. If a 0 is written
to the left port of an unused semaphore, a one will appear at the
same semaphore address on the right port. That semaphore can
now only be modified by the side showing a zero (the left port in

this case). If the left port now relinquishes control by writing a onc
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 cight data lines output the sema-

phore value. The read value is latched in an output register to pre-
vent the semaphore from changing state during a write from the
other port. If both ports request a semaphore control by writing
a 0 to a semaphore within tsps of each other, it is guarantced that
only one side will gain access to the semaphore.

Table 1. Non-contending Read/Write

Inputs Outputs

CE {R/W | OE | SE 1/0, - 1/0, Operation

H X X H (HighZ Power-Down

Read Datay

H| H L L |Data Out 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
/0 | 1/0y
Function Left | Right Status

No Action 1 1 Semaphore free
Left port writes 0 1 Left port obtains
semaphore semaphore

Right port writes 0 0 1 Right side is denied
to semaphore access

Left port writes 1 to 1 0 Right port is granted
semaphore access to Semaphore
Left port writes 0 to 1 0 No change. Left port
semaphore is denied access
Right port writes 1 0 1 Left port obtains

to semaphore semaphore

Left port writes 1 to 1 1 No port accessing
semaphore semaphore address
Right port writes 0 1 0 Right port obtains
to semaphore semaphore

Right port writes 1 1 1 No port accessing
to semaphore semaphore

Left port writes 0 to 0 1 Left port obtains
semaphore semaphore

Left port writes 1 to 1 1 No port accessing
semaphore semaphore
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Ordering Information MILITARY SPECIFICATIONS
Speed Package | Operating Group A Subgroup Testing
(ns) Ordering Code Type Range DC Characteristics
20 CY7B134-20PC P25 Commercial Parameters Subgroups
CY7B134-20DC D26 Vo 123
CY7BI34-20LC 168 Vor 123
25 CY7B134-2SPC P25 Commercial Vi 1,23
CY7B134-25DC D26 V. Max. 1,23
CY7B134-25L.C L68 Iix 1,23
CY7B134-25P1 P25 Industrial Ioz 1,23
CY7B134-25DI D26 Tos 1,23
CY7B134-25DMB D26 | Military Icc 1,23
CY7B134-25LMB 168 Isp: 123
35 CY7B134-35PC P25 Commercial Isp2 1,23
CY7B134-35DC D26 Iss 1,23
CY7B134-35LC 168 Isp 1,23
CY7B134-35P1 P25 | Industrial Switching Characteristics
CY7B134-35D1 D26 Parameters l Subgroups
CY7B134-35DMB D26 | Military READ CYCLE
CY7B134-35LMB 168 tre 7,8,9, 10, 11
Speed Package | Operating tan 78,9, 10, 11
(ns) Ordering Code Type Range toHa 7,8,9,10, 11
20 CY7B135-20LC 169 | Commercial tace 78910 11
CY7B135-20C 769 toor 7,8,9,10, 11
25 | CY7BI135-25LC 169 | Commercial WRITE CYCLE
CY7B135-251C 169 twe 7,89, 10, 11
CY7B135-2511 369 | Industrial tsce 7,89 10, 11
CY7B135-25LMB 169 | Military taw 7.8,9,10, 11
35 CY7B135-35L.C 169 Commercial tia 7,89 10,11
CY7B135-35IC 169 s 7,89, 10, 11
CY7B135-35]11 169 | Industrial frwE 789 10, 11
CY7B135-35LMB 169 | Military s 7891011
tup 7,8,9, 10, 11
Speed Package | Operating SEMAPHORE CYCLE
(ns) Ordering Code Type Range 150D 7,8,9, 10, 11
20 CY7B1342-20LC 169 | Commercial P— 78910, 11
CY7B1342-20]C J69 tsps 7,8,9, 10, 11
25 CY7B1342-25LC L69 Commercial Document # 38-00161
CY7B1342-25]1C 769
CY7B1342-25]1 369 | Industrial
CY7B1342-25LMB 169 | Military
35 CY7B1342-35LC 169 Commercial
CY7B1342-35]C 169
CY7B1342-35]1 169 | Industrial
CY7B1342-35LMB 169 | Military
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Features

o 0.8-micron BiCMOS for high per-
formance '
High-speed access

— 15 ns (com’])

— 25 ns (mil)

Automatic power-down

Fully asynchronous operation

Master /Slave select pin allows bus
width expansion to 16 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

Functional Description

The CY7B138 is a high-speed BiICMOS
4K x 8 dual-port static RAM. Various arbi-
tration schemes are included on the
CY7B138 to handle situations when multi-
ple processors access the same piece of
data. Two ports are provided permitting in-

dependent, asynchronous access for reads’

and writes to any location in memory. The
CY7B138 can be utilized as a standalone
64-Kbit dual-port static RAM or multiple
devices can be combined in order to func-
tion as a 16-bit or wider master/slave
dual-port static RAM. An M/S pin is pro-
vided for implementing 16-bit or wider
memory applications without the need for
separate master and slave devices or addi-
tional discrete logic. Application areas in-
clude interprocessor/multiprocessor de-
signs, communications status buffering,
and dual-port video/graphics memory.

4K X 8 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
to access the same location currently being
accessed by the other port. The interrupt
flag (INT) permits communication be-
tween ports or systems by means of 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
one side 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 is available in 68-pin LCCs,
PLCCs, and PGAs.

Logic Block Diagram
AW, R/Wg
CE, CEn
& [
As Avim
AtOL A!OR
1/on /0.
N COLUMN COLUMN coL 1O
} SEL o "0 SEL
S e — /O
BUSY, i J I * BUSYa
Aq : Acn
. ROW MEMORY ROW .
s SELECT ARRAY SELECT H
Ax A
A —.—> . -——.-- Asia
L[] L]
[ ] L]
Aol INTERRUPT e A
_ SEMAPHORE
CE, —» ARBITRATION le———— CE,
OF, =il ha——— OF;,
RAW,  ———— t—— R/W;
T I I L
SEM, SEW,
INT, WNTr B138-1
M3
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Pin Configurations
68-Pin PGA 68-Pin LCC/PLCC
Top View Top View
51} so| 48| 48| as| a2 40| 38| 36
Ay AL}l Aa| Aw|BUSY] M| WNT:| Arl Ax
s3] 52| ao| ar| as| a3 a1} 39 37| 35| 34
Anl Aal Ax| A| INT| GND|BUSY] Am{ Ax| Ax| Ax
55{ 54 32| a3
Aal Aa Am| A
57| s6 sof a1
An] A Axr| A
59} 58 28| 29
Vec| NC Aur| A
61| 6o 78138 6| 27
ne| Ne GND| NC
63| 62 24f 25
SEM. | TE ne| nNe
65| 64 22 23
GE | RAW, SEMaf CEa
67] 66 : 20| 21
oa| N A LA
68 1 sl s 7] of n] 3] 18] 18] 19
10w | 10| vou| GND| 10, | oNDY VO] Vec| V0w VOR| NC
2] 4 ef 8] 10 12] 1] ] 17 B138-3
105 | V0| V0| Vec| V0w | ¥0m| 0w | VO] WOm| p13g-2
Pin Definitions
Left Port Right Port Description
1/Oor-m. I/Oor-7r Data Bus Input/Output
AgL-11L AgR-11R Address Lines
CE, CEg Chip Enable
OE, OFEr Output Enable
R/W, R/Wr Read/Write Enable
SEM, SEMgr Semaphore Enable. When asserted LOW, allows access to eight semaphores.

The three least significant bits of the address lines will determine which sema-
phore to write or read. The I/Op 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 BUSYRr Busy Flag

% Master or Slave Select
Ve Power
GND Ground

Selection Guide

7B138-15 7B138-25 7B138-35

Maximum Access Time (ns) 15 25 35
Maximum Operating Commercial 260 220 210
Current (mA —

Military : : 280 250
Maximum Standby Commercial 90 75 70
Current (mA) —

Military 80 75
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Maximum Ratings
(Above which the useful life may be impaired. For uscr guidelines, not tested.)
T 1213 (RN -65°Cto + 150°° .
Storage emperature : 0 C Operating Range
Ambient Temperature with -
Power Applied . .........c.c.coiieii... -55°Cto + 125°C R T Amb:'.?t]t v
nge mperatur
Supply Voltage to Ground Potential . ... ... -0.5Vto + 7.0V A g empe e <«
DC Voltage Applied to Outputs Commercial 0°Cto + 70°C 5V + 10%
imHighZState ......................... -0.5Vto + 7.0V Industrial _40°C to + 85°C 5V + 10%
L -3 + 7.
DC Input Voltage v 35Vito + 7.0V Military®) T55°C 10 + 125°C Y = 10%
Output Current into Outputs (LOW) ................ 20 mA
Static Discharge Voltage ......................... >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ................coiviiiian.. >200 mA
Electrical Characteristics Over the Operating Rangel]
7B138-15 7B138-25 7B138-35
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage - Vee = Min, Ipy = ~4.0 mA 24 2.4 2.4 v
oL Output LOW Voltage Vee = Min, I = 4.0 mA 04 04 0.4 v
Vi Input HIGH Voltage 22 22 22 \"
Vi Input LOW Voltage 0.8 0.8 08 \Y%
Iix Input Leakage Current GND < Vi < Vee -10 | +10{ -10 | +10 | -10 | +10 | A
Ioz Output Leakage Current Output Disabled, GND < Vo < Vcc | -10 | +10} -10 | +10 | -10 | +10 | pA
Iec Operating Current Vee = Max, Com’l 260 220 210 | mA
Iour = 0 mA, -
Outputs Disabled Mil/Ind 280 250
Ises Standby Current CEp and CEg > Vi, |Com’l 90 75 70 | mA
(Both Ports TTL Levels) f= fMA\,[J Mil/Ind 80 75
Isp2 Standby Current CELand CEg > Vi, |Com’l 160 140 130 | mA
(One Port TTL Level) f = fua® Mivind 180 60
Tegs Standby Current Both Ports Com’l 15 15 15 | mA
(Both Ports CMOS Levels) | CEand CEg > V=02V,
Vin > Ve - 02V ;
or VIN < U.ZV, f = 08! Mil/Ind 30 30
I Standby Current One Port_ Com’l 140 120 110 | mA
SB4 (One Port CMOS Levels) | CEor CEg > Ve =02V,
ViN> Ve - 02V or -
Vin < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fuax!!
Notes: ‘

1. Pulse width < 20 ns.
2. T, is the “instant on” case temperature.

3. fmax = Vige = Allinputscyclingat f = 1/tgc(except outputenable). 5.
f = 0 meas no address or control lines change. This applies only to

inputs at CMOS level standby Isg3.

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

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

Capacitancel®
Parameters Description Test Conditions Max. Unit
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee =50V 15 pF
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AC Test Loads and \sﬂyaveforms
At = g0 Rpy = 25080 Ry = 25081
OUTPUT OQUTPUT OUTPUT
C=30pFI A1 = 34780 C=30pFI c=5pF—.[
= = = Vi = 1.4V - Vx
(a) Normal Load (Load 1) (a) Th;venin Equivalent (Load 1) (a) Three-State Delay (Load 3)
B138-4 B138-5 B138-6
2\
1 = 2000 ALL INPUT PULSES
ouTPUT 30v — C oo%
I G = 30pF oD m%,r ’ 10%
= < 3ns ~p»] — <3ns
Load (Load 2) B138-7 B138-8
Switching Characteristics Over the Operating Rangel67!
7B138-15 7B138-25 7B138-35
Parameters Description Min. [ Max. | Min. | Max. | Min. | Max. Units
READ CYCLE
fre Read Cycle Time 15 25 35 ns
taa Address to Data Valid 15 25 35 ns
tona Output Hold From Address Change 3 3 3 ns
tacE CE LOW to Data Valid 15 25 35 ns
tpoe OE LOW to Data Valid 10 15 20 ns
tLZOE[B] ﬁ Lowto Low Z 3 3 3 ns
tuzoe!®) OE HIGH to High Z 10 15 20 ns
trzce®™ CE LOW to Low Z 3 3 3 ns
tuzce'® CE HIGH to High Z 10 15 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
trp 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 10 20 25 ns
tsp Data Set-Up to Write End 10 15 15 ns
thp Data Hold From Write End 0 0 0 ns
tuzwg!®! R/W LOW to High Z 10 15 20 ns
trzwe® R/W HIGH to Low Z 3 3 3 ns
twpp!) Write Pulse to Data Delay 30 50 0 ns
tppp®! Write Data Valid 10 Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Range!®”) (continued)

7B138-15 7B138-25 7B138-35
Parameters Description Min. | Max. | Min. | Max. | Min. | Max. Units
BUSY TIMING!'
taLa BUSY LOW from Address Match 20 20 20 ns
tauA BUSY HIGH from Address Mismatch 20 20 20 ns
tsLC BUSY LOW from CE LOW 20 20 20 ns
tprc BUSY HIGH from CE HIGH 20 20 20 ns
tps Port Set-Up for Priority S S S ns
tws ‘WE LOW after BUSY LOW 0 0 0 ns
twi WE HIGH after BUSY HIGH 13 20 30 ns
tsoD BUSY HIGH to Data Valid 15 25 35 ns
INTERRUPT TIMINGUI
tins INT Set Time 20 25 25 ns
tiNR INT Reset Time 20 25 25 ns
SEMAPHORE TIMING
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tSWRD SEM Flag Write to Read Time 5 5 5 ns
tsps SEM Flag Contention Window 5 5 5 ns
Notes:
6. See the last page of this specification for Group A subgroup testing 8. Test conditions used are Load 3.
information. 9. For information on part-to-part delay through RAM cells from writ-
7. Testconditions assume signal transition time of 3 ns or less, timing ref- ing port to reading port, refer to Read Timing with Port-to-Port Delay
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- waveform.
ing of the specified Ioy/Ioy and 30-pF load capacitance. 10. Test conditions used are Load 2.
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Switching Waveforms

Read Cycle No, 1(15:16]

Either Port Address Access |
tac
ADDRESS x
tan |
tora
DATAOUT  PREVIOUS DATA VALID ><><>O<XX DATA VALID
B138-11
Read Cycle No. 20451 Either Port CE/OE Access
SEM or CE N ’4
N le— tyzoe —
o Tace HZCE
E i
tzoe
tooe
fe— tzoe —
tizce —
. s I VIIIIS
DATA OUT E ZRNARARN DATA VALID 3
—{ tey "— [+— teo

B138 10

Read Timing with Port-to-Port Delay (M/S = L)[!112

fe tue

ADDRESSy MATCH X

RAWR N "owe "

N /|
‘SD — HD
DATA \\m % VALID
ADDRESS, )( MATCH .
toop
DATAGuTL X VALID
twop
B138-9
Notes:

11. BUSY = HIGH for the writing port.

12. CE, = CEg = LOW.

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

15. R/W is HIGH for read cycle.

16. Device is continuously selected CE = LOW and OE = LOW. This

14. CEL, = L, SEM = H when accessing RAM. CE = H,SEM = Lwhen

accessing semaphores.
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Switching Waveforms (continued)
Write Cycle No. 1: OE Tri-States Data I/Os (Either Port)(113.19]

le

twe
ADDRESS j{ y{

tsce y
SEW OR CEXNNNINNNN\NEK . x200777,
taw tha »
_ tewe
RAW N “4
AN 7
tsa tso tp
DATA IN : DATA VALID
ot 7 7 \ <
% 7 | | AN
- tizoe re— 'z0 —
DATAOUT S S N S SN HIGH IMPEDANCE -
LLLLL LA T
B138-12
Write Cycle No. 2: R/W Tri-States DATA 1/Os (Either Port)(!71920)
le twe ‘ o
ADDRESS & . k
tsce tHa
SE¥ R CE PNl
SEW 07 TF NN y Tt
. taw o
_ s
AW N " Y/
K 7
tsp —»te tp
DATA IN DATA VALID
f— tizwe — |-'— fzwe —]
DATA OUT SO N NN NN N ANANNNANNANTTY HIGH IMPEDANCE 277777,
L L L L L L L L L SANNNNG
B138-13

Notes: _ _ .

17. The internal write time of the memory is defined by the overlapof CE  18. If OE is LOW during a R/W controlled write cycle, the write pulse
or SEM LOW and R/W LOW. Both signals must be LOW to initiate width must be the larger of tpwg or (tyzws + tsp) to allow the 1/0
a write, and either signal can terminate a write by going HIGH. The drivers to turn off and data to be placed on the bus for the required
data input set-up and hold timing should be referenced to the rising tsp. If OE is HIGH during a R/W controlled write cycle (as in this ex-
edge of the signal that terminates the write. ample), this requirement does not apply and the write pulse can be as

short as the specified tpwg.
19. R/W must be HIGH during ali address transitions.

20. Data I/O pins enter high impedance when OE is held LOW during
write.
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Sidel?!]

I l-—— tan —-——| toHa
A=Az ><><><kvmo ADRESS X)(X)(X VALID ADRESS )X

[ ——'-m-: ! tace u
N w2727 =/

tso
1100 DATA;, VALID J DATAqy VALID )—

P tHD

(€
m
=l

tsa twe -

RAW .+.__\_ 1
o« 77777777777 AN |

j¢—————— WRITE CYCLE ——— READ CYCLE ————»

B138-15
Timing Diagram of Semaphore Contention(?!:2223]
Ao-Az1 MATCH X
RAW,
SEM.
teps —™
Aor-Azr MATCH X
RWp 7[
SEMp 7":
B138-14
Notes: . _
21. I/Ogr = /Opr, = LOW (request semaphore); CEg = CE, = HIGH 24, CE = HIGH for the duration of the above timing (both write and read
22. Semaphores are reset (available to both ports) at cycle start. cycle).

23. If tgpg is violated, the semaphore will definitely be obtained by one side
or the other, but there is no guarantee which side will control the sema-
phore.
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Switching Waveforms (continued)
Timing Diagram of Read with BUSY (M/S =HIGH)!'?

3
M

@!!

-. 5 v . .
ADDRESSg ﬁ‘( " MATCH X
W twe
RWx \ e "
N ‘
tsD ——p o
DATAIN £ VALID .ﬂ(
tes
ADDRESS, MATCH
: — teLa teHa
BUSY, _ J\ ~ ‘_k tapp =y
tooo
DATAGuTL XVALID
twop
B138-16
Write Timing with Busy Input (M/S =LOW)
| owe M|
RW
B0SY tws twh
B138-17
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Switching Waveforms (continued)
Busy Timing Diagram No. 1(CE Arbitration)}
CE, Valid First:

ADDRESS X ADDRESS MATCH X

CE,
or, tos '; | T
N\
o tac |"— taHe
e M B138-18

CEx Valid First:

ADDRESS, X ADDRESS MATCH X

CEr
= tpg >
EL
N
N\
je—— 13.¢ "_ tare
BUSY_ )

B138-21

Busy Timing Diagram No. 2 (Address Arbitration)?’]
Left Address Valid First:

tRC or tWC
ADDRESS_ ADDRESS MATCH ADDRESS MISMATCH X
-— tpg
ADDRESS; X
taia f— toHa
BUSYq
B138-19
Right Address Valid First:
tre O twe
ADDRESSg ADDRESS MATCH ADDRESS MISMATCH X :
tos
ADDRESS, X
(BlA p—— tBHA
BUSY,
B138-20

Note:
25. If tpg is violated, 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 (continued)

Interrupt Timing Diagrams

Left Side Sets INTg:

twe
ADDRESS_ % WRITE FFF ><><X X
. ez
L
x A
RAW,
N 4
o N\ 7
TNTa
tinsf2) X\

Right Side Clears INTg: tac
ADDRESSg READ FFF g(
CEg X

127)

B138-22

ting

R\
R/WR/Céf7(
b—ea<§<<\\ /

NTg

Right Side Sets INTy:

8138-23
le.

twe

14al20)
CErn ——\
N\

R/iﬁ?ﬁ """'\!.
N\

INT, . |
tnst?)

1
Left Side Clears INT,

Y NA

B138-24

tac
ADDRESSg READ FFE

CEL
7]

tinm

A

oF,

Lyt : ¥

B138-25
Notes: _ _
26. tya depends on which enable pin (CEy, or R/Wy) is deasserted first.

27. tins or ting depends on which enable pin (CEy, or R/Wy) is asserted
last.
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Architecture

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

Functional Description
Write Operation

Data must be set up for a duration of tsp, before the rising edge of
R/W in order to guarantee a valid write. A write operation is con-
trolled by either the OE pin (see Write Cycle No. 1 waveform) or
the R/W pin (see Write Cycle No. 2 waveform). Data can be written
to the device tyzop after the OFE is deasserted or tyzwg after the
falling edge of R/W. Required inputs for non-contcntion 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 tacg after CE or tpog after OFE is
asserted. If the user of the CY7B138 wishes to access a semaphore
flag, then the SEM pin must be asserted instead of the CE pin.

Interrupts

The interrupt flag (INT) permits communications between
ports.When the left port writes to location FFE, the right port’s in-
terrupt flag (INTR) is set. This flag is cleared when the right port
reads that same location. Setting the left port’s interrupt flag
(INTL)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 FFE is user-defined. See Table 2 for input re-
quirements for INT.

Busy

The CY7B138 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 tpy 4 after an address
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 slave has BUSY
pins configured as inputs.This will allow the device to interface to
a master device with no external components. Writing of slave de-
vices must be delayed until after the BUSY input has settled.
Otherwise, the slave chip may begin a write cycle during a conten-
tion situation.When presented as a HIGH input, the M/S pin al-
lows 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 out-
come to a slave.

Semaphore Operation

The CY7B138 provides eight semaphore latches, which are sepa-
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 a latch by
writing a zero to a semaphore location. The left port then verifies
its success in setting the latch by reading it. After writing to the
semaphore, SEM or OE must be deasserted for tsop 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 sema-
phore.When the right side has relinquished control of the sema-
phore (by writing a one), the left side will succeed in gaining control
of the a semaphore.If the left side no longer requires the sema-
phore, 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). Ay_, represents the sempahore
address. OE and R/W are used in the same manner as a normal
memory access.When writing or reading a semaphore, the other
address pins have no effect.

When writing to the semaphore, only I/Oq 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
immediately own the semaphore as soon as the left port released
it. Table 3 shows sample semaphore operations.

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

Table 1. Non-Contending Read/Write

Inputs Outputs

CE |R/W| OE | SEM 1/0y-7 Operation

H| X | X | H |Highz Power-Down

H H L L |Data Out Read Data in

Semaphore

X | X | H X |HighZ 1/0 lines Disabled
H| | X L |Dataln Write to Semaphore
L H L H | Data Out Read

L|L | X | H |Dataln Write

L [ X ]| X L Tltegal Condition
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Table 2. Interrupt Operation Example (assumes BUSY;, =BUSYg = HIGH)
Left Port Right Port
Function RW | CE | OE [Aoy [INT |R'W | CE | OE | Aoy | 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|FF| X | X|[X]|X]|X]L
Reset Right INT X X X X X X L L |FFF | H
Table 3. Semaphore Operation Example
/o0 | I/OO
Function Left | Right Status
No action 1 1 Semaphore free
Left port writes 0 1 Left port obtains
semaphore semaphore
Right port writes 0 0 1 Right side is denied
to semaphore aceess
Left port writes 1 to 1 0 Right port is granted
semaphore access to scmaphore
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
(ns) Ordering Code Type Range
15 CY7B138-151.C 181 Commercial
CY7B138-151C J81
CY7B138-15GC G68
25 CY7B138-25LC L81 Commercial
CY7B138-251C 181
CY7B138-25GC G68
CY7B138-25]1 J81 Industrial
CY7B138-25LMB 181 Military
35 CY7B138-35L.C 181 Commercial
' CY7B138-351C 181
CY7B138-35GC G68
CY7B138-35]1 J81 Industrial
CY7B138-35LMB 181 Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameters Subgroups . Parameters Subgroups
Vou 1,23 READ CYCLE
VoL 1,2,3 tre 7,8,9,10, 11
Vi 1,23 taa 7,89 10, 11
Vi, Max. 1,23 tona 7,8,9,10, 11
Iix 1,23 tacE 7,8,9,10, 11
Toz 1,23 tpoE 7,8,9, 10, 11
Tos 1,23 WRITE CYCLE
Icc 1,23 twc 7,8,9,10, 11
Isn 1,23 tsce 7,8,9,10, 11
Isga 1,23 taw 7,8,9,10, 11
Ise3 1,23 tha 7,8,9,10, 11
Ispa 1,23 tsa 7,8,9, 10, 11
tpwe 7,8,9, 10, 11
tsp 7,8,9, 10,11
tup 7,89, 10, 11
BUSY/INTERRUPT TIMING
tara 7,8,9,10, 11
teHA 7,8,9,10, 11
teLe 7,8,9, 10, 11
tauc 7,8,9,10, 11
tes 7,8,9,10, 11
tins 7,8,9,10, 11
tNR 7,89, 10, 11
BUSY TIMING
tws 7,8,9,10, 11
twH 7,89, 10, 11
tspD 7,8,9, 10, 11
toop 7,8,9,10, 11
twop 7,8,9, 10, 11

Document #: 38-00162
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Features Functional Description
o 0.8-micron BiCMOS for high per- The CY7B144 is a high-speed BiICMOS
formance 8K x 8 dual port static RAM. Various arbi-

tration schemes are included on the
CY7B144 in order to handle situations
when multiple processors access the same
piece of data. Two ports are provided per-
mitting independent, asynchronous access
for reads and writes to any location in
memory. The CY7B144 can be utilized as
astandalone 64 Kbit dual-port static RAM
or multiple devices can be combined in or-
der to function as a 16-bit or wider master/
slave dual-port static RAM. An M/S pin is
provided for implementing 16-bit or wider
memory applications without the need for

o High-speed access

— 15 ns (commercial)

— 25 ns (military)

Automatic power-down

Fully asynchronous operation

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

Busy arbitration scheme provided

Semaphores included to permit soft-
ware handshaking between ports

INT flag for port-to-port communica-

tion separate master and slave devices or addi-

. . - tional discrete logic. Application areas in-

* Available in ?8 pin LCC/PLCC/PGA clude interprocessor/multiprocessor de-
* TTL compatible signs, communications status buffering,

and dual-port video/graphics memory.

8K x 8 Dual-Port Static RAM

with Sem, Int, Busy

Each port has independent control pins:
chip enable (CE), read or write enable

(R/W), and output enable (OE). Two flags,

BUSY and INT, are provided on each
port. BUSY signals that the port is trying
to access the same location currently being
accessed by the other port. The interrupt
flag (INT) permits communication be-
tween ports or systems by means of 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
one side 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 CY7B144 is available in 68-pin LCCs,
PLCCs, and PGAs.

Logic Block Diagram

M5

RAW, RWs
CE, €_E_ﬂ
OF, CEr
A — AR
Arce L] [ A
1oL 110
coL COLUMN COLUMN coL IOz
SEL 7o o SEL
/00 1/O0r
BUSY, | I BUSY,
Aa As
° ROW MEMORY ROW .
H SELECT ARRAY SELECT .
Aa Aor
A =™ f— Az
L[] L]
*
Ay —— ! e Acr
INTERRUPT
_ SEMAPHORE
CE, ——m ARBITRATION j¢—— CE;
OE, —» [&——— OE,
RW, =i f———— RW;
I l | L
SEM, SEMg
INT, INTq B144-1
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Pin Configurations
68-Pin PGA 68-Pin LCC/PLCC
Top View Top View
Z3 =, ga=3
18] 118] 18] 114] 112] 110] 108] 108] 104 goouZEFuw'e o NrEAARER
A | Aw | Ax | A |BUSY| ME | W | A | Am 22208 5_1""0 z2>d L SLLL
121] 120 117] 115] 113] 11| 10e] 107] 105} 103] 102 6876 5432168 67666564
A | Ao | A | A | T | onD [BUSY Aw | An | An | An Y0 As
/0y Aq
1231 122 100{ 101 /04 Aa
Aa | Ae An | Aen /05 Ax
125] 124 98| 99 GND Aw
A | A As | Aen 1Oe1 Ao
107, T,
v127 A1zs . % R a7 Voo BUSY,
cC 2L 1R 10R GND GND
12| 128 9| o5 /0o MS
NC | NC 78144 GND | Ay 1041 BUSYx
131] 130 92| o3 1Oz T
SEM,| TE. ne | ne Vee Aw
133] 132 %o o :;g” Aun
e it | = R A
O, | riW, SEMa| CEn o
'SR A3R
135] 134 88| 89 1/Oer P 26 448 A
1w | NC OF: | RAW, 2728 29 30 3132 33 34 35 36 37 38 39 40 41 42 43
16| eo| 71| 73| 75| 77| 7e| 81| 3| es| &7 srccx
0u | Oz | 0. | GND | 10 | GND | 40 | Voo | V0w | VOm | Ne g ZI”‘TE |2 22 5 LT 25
7ol 72| 74 76| 78] sof e2| 4| &5 B144-3
10 | 405 | 1Os | Veo | 1O | V0w | V0w | V0w | VOm | g1as-p
Pin Definitions
Left Port Right Port Description
1/Opr-m, 1/Oor-7r Data bus Input/Qutput
AoL-120 Agr-12R Address Lines
CE, CEx Chip Enable
OE, OEg Output Enable
R/W, R/Wx Read/Write Enable
SEM, SEMg Semaphore Enable. When asserted LOW, allows access to eight semaphores.
The three least significant bits of the address lines will determine which sema-
phore to write or read. The I/O, 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 IFFE and is cleared
when left port reads location IFFE. INTR is set when left port writes location
IFFF and is cleared when right port reads location IFFE
BUSY, BUSYR Busy Flag
M/S Master or Slave Select
Vee Power
GND Ground
Selection Guide
7B144-15 7B144-25 7B144-35
Maximum Access Time (ns) 15 25 35
Maximum Operating Commercial 260 220 210
Current (mA) —
Military 280 250
Maximum Standby Commercial 90 75 70
Current (mA) —
Military 80 75
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Maximum Rating
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ................. -65°Cto +150°°C 0 .
rating Range
Ambient Temperature with pe g 8 —
Power Applied ...................o.l -55°Cto + 125°C Ra Teﬁlm:):;?tre v
Supply Voltage to Ground Potential ........ -0.5V to +7.0V nee peratu c«
3 [+ 0
DC Voltage Applied to Outputs Commercial 0°Cto + 70°C -5V + 10%
n ngh ZState . ... -0.5Vto +7.0V Industrial ~40°C to + 85°C 5V i“ 10%
(1] -
DC Inpgt Voltagf: ...................... 35Vto +7.0V Military® T55°C 10 4 125°C V= 10%
Output Current into Outputs (LOW) ................ 20 mA
Static Discharge Voltage ..................oooou0n >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ............ooeeeuunnnaeene. >200 mA
Electrical Characteristics Over the Operating Range!*]
7B144-15 7B144-25 7B144-35
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. { Unit
Vou Output HIGH Voltage Vee = Min, Ioy = 4.0 mA 24 2.4 2.4 v
VoL Output LOW Voltage Vee = Min, Ig, = 40 mA 0.4 0.4 04 | V
Vi Input HIGH Voltage 22 22 22 v
Vi Input LOW Voltage 0.8 0.8 0.8 A\’
Iix Input Leakage Current GND < V) < Ve -10 [ +10| -10 | +10 | -10 [ +10 [ pA
Toz Output Leakage Current | Outputs Disabled, GND < Vo< Vec | =10 | +10 | -10 | +10 | -10 [ +10 | nA
Iec Operating Current Vee = Max, Com’l 260 220 210 | mA
Iour = 0 mA —
Outputs Disabled Mil/Ind 280 250
Ise1 Standby Current CE_ and (,ER > Vi, Com’l 90 75 70 | mA
(Both Ports TTL Levels) | f = fyax® Mil/Ind ) 75
Isp2 Standby Current CEL and CER > Vi, Com’l 160 140 130 | mA
(One Port TTL Level) f.= fMA.\ Mil/Ind 180 160 )
Isps Standby Current Both Ports’ Com’l 15 15 15 [ mA
(Both Ports CMOS Levels) | CEand CEg > Vcc-0.2V,
Vin > Vec - 02V -
orn{llN S_CSZ\I, f= 0[3] Mil/Ind 30 30
Isa Standby Current " | One Port_ Com’l 140 120 110 | mA
(One Port CMOS Level) | CEporCEg > Vcc-02V,
Vin 2 Vee - 02V oor -
Vin < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fyax!’]
Notes:

1. Pulse width < 20 ns.
2. Ta is the “instant on” case temperature.

3. fmax = l/tgc = Allinputs cyclingat f = 1/tpc (except output enable). 5.
f = 0 means no address or control lines change. This applies only to

inputs at CMOS level standby Isp;.

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

information.

these parameters.

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

Capacitance®®
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
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AC Test Loads and Waveforms
5V
R1 = 89380
Ry = 25080 Ry = 25000
OUTPUT OUTPUT OUTPUT
R1 = 34780

°=3OPFI C=5pFI
— Vi = 1.4V — Vx

(a) Thevenin Equivalent (Load 1) (a) Three-State Delay (Load 3)

(a) Normal Load (Load 1)

B144-4 B144-5 B144-6
5V ‘
R = 200 ALL INPUT PULSES
OUTPUT aov y—  oo%
I C = 30pF GND 10% 10%
- <3ns ——[ L ;l t <3ns
Load (Load 2) B144-7 B144-8
Switching Characteristics Over the Operating Rangel®]
7B144-15 TB144-25 7B144-35
Parameters Description Min. [ Max. | Min. I Max. | Min. | Max. Units

READ CYCLE

trc Read Cycle Time 15 25 35 ns
taa Address to Data Valid 15 25 35 ns
toHA Output Hold From Address Change 3 3 3 ns
tacE CE LOW to Data Valid 15 25 35 ns
tboE OE LOW to Data Valid 10 15 20 ns
tyzog!®! OE Lowto LowZ 3 3 3 ns
tuzoe® OE HIGH to High Z 10 15 20 ns
trzcel! CELOWtoLowZ 3 3 3 ns
tzce™ CE HIGH to High Z 10 15 20 ns
tpu CE LOW to Power-Up 0 0 0 ns
tep 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
tua Address Hold From Write End 2 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 ns
trwe Write Pulse Width 10 20 25 ns
tsp Data Set-Up to Write End 10 15 15 ns
tup Data Hold From Write End 0 0 0 ns
tuzwe!® R/W LOW to High Z 10 15 20 ns
trzwe!® R/W HIGH to Low Z 3 3 3 ns
twop Write Pulse to Data Delay 30 S0 60 ns
topp Write Data Valid to Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Range!®”]
TB144-15 7B144-25 7B144-35
Parameters Description Min. ] Max. | Min. | Max. | Min. | Max. Units
BUSY TIMINGP!
tara BUSY LOW from Address Match 20 20 20 ns
tapa BUSY HIGH from Address Mismatch 20 20 20 ns
tarc BUSY LOW from CE LOW 20 20 20 ns
taHC BUSY HIGH from CE HIGH 20 20 20 ns
tps Port Set-Up for Priority 5 5 5 ns
tws WE LOW after BUSY LOW 0 0 0 ns
twi ‘WE HIGH after BUSY HIGH 13 20 30 ns
tapp BUSY HIGH to Data Valid 15 25 35 ns
INTERRUPT TIMING"!
tins INT Set Time 20 25 25 ns
tiNR INT Reset Time 20 25 25 ns
SEMAPHORE TIMING
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tswrRD SEM Flag Write to Read Time S S 5 ns
tsps SEM Flag Contention Window 5 5 5 ns
Notes:

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

7.

information.

8. Test conditions used are Load 3.

9. Test conditions used are Load 2.

Test conditions assume signal transition time of 3 ns or less, timing ref-

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output [oad-
ing of the specified Ioi/Ioy and 30 pF load capacitance.
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Switching Waveforms
Read Cycle No. 1014151

Either Port Address Access
tac

taa !
tora %

ADDRESS X

DATAOUT  PREVIOUS DATA VALID ><><><XXX DATA VALID
B144-11
Read Cycle No. 20121314 Either Port CE/OE Access
SEM or CE 5\ 4
o Tor te— Yizce —w
- / E thzoe
l"— tizoe —
tzce
. JITIIIIIY DATA VALID >
DATA OUT LSS\ ™ 7
—» try I-— [*— o
lec
Isg ___/l
B144 10

Read Timing with Port-to-Port Delay (M/S = L)1

le tye >
ADDRESSy MATCH X
— t
R/Wg < PWE
y
X /

(SD — HD
DATAINg gz VALID

ADDRESS_ >< MATCH

toop

DATAGuT. XVALID

twop
B144-9
Notes: _
10. BUSY = HIGH for the writing port. 14. R/W is HIGH for read cycle.
11. CE, = CEg = LOW. 15. Device is continuously selected CE = LOW and OE = LOW. This
12. Address valid prior to or coincident with CE transition LOW. waveform cannot be used for semaphore reads.

13. CEL = L,SEM = H when accessing RAM. CE = H,SEM = Lwhen
accessing semaphores.
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Switching Waveforms (continued)

Write Cycle No. 1: OE Tri-States DATA I/Os (Either Port)!6:119)

le —»]

twe
ADDRESS ﬁ( )k
tsce
SET 4 V
SEW 07 CEXNNNANNN\NK Jiziz
taw tHa
-~ N tewe /
\ N Ve
fe— tsn ————» tsp to
DATA IN ~ DATA VALID
K
7 74 { <
OE
7 A2
thzoe Yizoe —
DATAOUT SN S SN HIGH IMPEDANCE
LLLLL n
B144-12
Write Cycle No. 2: R/W Tri-States DATA 1/0s (Either Port)l'618.19)
le twe -
ADDRESS g& ;(
tsce tHa
SEM ORTE NN 27000700
taw
AW 1sa tewe
h 4
NN 7
tsp ——»1% tp
DATA IN DATA VALID —
t 1
fe— tyrwe —ad I'— twe —
DATAOUT SSSSSSOCSUIUSSUNS HIGH IMPEDANCE y . TS
L L L L L L L L L L L L L SANNNNG
B144-13
Notes: J— — =
16. The internal write time of the memory is defined by the overlapof CE  17. If OE is LOW during a R/W controlled write cycle, the write pulse
or SEM LOW and R/W LOW. Both signals must be LOW 1o initiate width must be the larger of tpwg or (tyzwe + tsp) to allow the I/0
awrite, and either signal can terminate a write by going HIGH. The drivers to turn off and data to be placed on the bus for the required
data input set-up and hold timing should be referenced to the rising tsp. If OE is HIGH during a R/W controlled write cycle (as in this ex-
edge of the signal that terminates the write. ample), this requirement does not apply and the write pulse can be as

short as the specified tpwg. o

18. Data I/O pins enter high impedance when OE is held LOW during
write.

19. R/W must be HIGH during all address transitions.
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Sidel?’]

| |‘—'— taa '——" tora
Ag-Ag m VALID ADRESS W VALID ADRESS

hw ‘-| I tace
i A
tsce -7’;; "/ tsop _/
tsp
/0o DATA,, VALID J DATAGy: VALID —
tsa towe - o I

L ER 1 ‘ t
*® LSS LS L /S

WRITE CYCLE ———— READ CYCLE ———»

B144-15
Timing Diagram of Semaphore Contention/2*2!-2]
AoL-AaL MATCH X
R/W,
SEM,
teps —™
Aor-Azr MATCH x
RW, 4
R _/]
SEMs #
B144-14
Notes: _ _ .
20. 1/Opr = 1/Ogr, = LOW (request semaphore); CEg = CE, = HIGH  23. CE = HIGH for the duration of the above timing (both write and read
21. Semaphores are reset (available to both ports) at cycle start. cycle).

22. Htgps isviolated, the semaphore will definitely be obtained by one side
or the other, but there is no gaurantee which side will control the sema-
phore.
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Switching Waveforms (continued)
Timing Diagram of Read with BUSY (M/S=HIGH)!'!
fe tue
ADDRESSR ﬁ-( MATCH X
— t
R/Wg PWE
\\
tSD » tHD
DATAINg % VALID
tF'S
ADDRESS, MATCH
1
BLA 'aHA
BUSY, t
toop
DATAGUT. XVALID
twoo
B144-16
Write Timing with Busy Input (M/S=LOW)
_ | twe |
RW
_ t f
BUSY e =
B8144-17
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Switching Waveforms (continued)

Busy Timing Diagram No. 1(CE Arbitration)!>‘!
CE, Valid First:

ADDRESS, g >( ADDRESS MATCH x

CE
e tpg >
re—— taic l'— tare
BUSVYq
B144-20
CEg Valid First:

ADDRESS, g X ADDRESS MATCH X

CEg
trs >
CE
N
N
fe— tac I‘— taHe
BUSY,
B144-21
Busy Timing Diagram No. 2 (Address Arbitration)!*¥
Left Address Valid First:
trc OF twe
ADDRESS_ ADDRESS MATCH ADDRESS MISMATCH X
-+ tpg
ADDRESSq X
taa f— lBHa
BUSYx
Bi44-18
Right Address Valid First:
tre O twe
ADDRESS, ADDRESS MATCH ¥ ADDRESS MISMATCH X
tps
ADDRESS, x
taia je— tg1ia
BUSY,
B144-19
Note: - —
24. Iftpsis violated, the busy signal will be asserted on one side or the oth-  26. tns or ting depends on which enable pin (CE, or R/Wp) is asserted

er, but there is no guarantee on which side BUSY will be asserted fast.

25. tya depends on which enable pin (CEy or R/WY) is dcasserted first.
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Switching Waveforms (continued)

Interrupt Timing Diagrams
Left Side Sets INTg: L

twe

N/

ADDRESS, WRITE 1FFF

t4al25)

CE_.
X A

RW,_ —-\
N

T, \

B144-22

tins!?8

Right Side Clears INTg:

ADDRESSy

| tac
READ 1FFF

/

X

il

—

; B144-23

NTR
Right Side Sets INT}:

twe

ADDRESSg WRITE 1FFE

XXX

X

ty A[25]

5

TNT, \!\
(28] ]

tns!
Left Side Clears INT,,

ADDRESS,

- N

E

a
/l

B8144-24

tre
READ 1FFE .

/

tinpl2S]

R, /é ii—/
%= \NN\N\N\K

|

INT,

7 B144-25
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Architecture

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

Functional Description
Write Operation

Data must be set up for a duration of tsp before the rising edge of
R/W in order to guarantee a valid write. A write operation is con-
trolled by either the OE pin (see Write Cycle No.1 waveform) or
the R/W pin (see Write Cycle No. 2waveform). Data can be written
to the device tyzog after the OE is deasserted or tyzwy: 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 tacg after CE or tpog after OE are
asserted. If the user of the CY7B144 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 IFFE, the right port’s
interrupt flag (INTR) s set. This flag is cleared when the right port
reads that same location. Setting the left port’s interrupt flag
(INTL) is accomplished when the right port writes to location
IFFE. This flag is cleared when the left port reads location IFFE.
The message at IFFF or IFFE is user-defined. See Table 2 for input
requirements for INT.

Busy

The CY7B144 provides on-chip arbitration to alleviate simulta-
neous memory location access (contention). If both ports’ CEs are
asserted or an address match occurs within tps 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 tgra afler anaddress
match or tgc 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 slave has BUSY
pins configured as inputs. This will allow the device to interface to
a master device with no external components. Writing of slave de-
vices must be delayed until after the BUSY input has settled.
Otherwise, the Slave chip may begin a write cycle during a conten-

tion situation.When presented a HIGH input, the M/§Qin allows
the device 10 be used as a master and therefore the BUSY line is
anoutput. BUSY can then be used to send the arbitration outcome
to a slave.

Semaphore Operation

The CY7B144 provides eight semaphore latches which are sepa-
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 scts a latch by
writing a zero to a semaphore location. The left port then verifies
its success in setting the latch by reading it. After writing to the
scmaphore, SEM or OE must be deasserted for tsop 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 sema-
phore.When the right side has relinquished control of the sema-
phore (by writing a one), the left side will succeed in gaining control
of the a semaphore. If the left side no longer requires the sema-
phore, 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). Ay_; represents the sempahore
address. OE and R/W are used in the same manner as a normal
memory access.When writing or reading a semaphore, the other
address pins have no effect.

When writing to the semaphore, only I/Oy is used. If a zero is writ-
ten to the left port of an unused semaphore, a one 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
immediately own the semaphore as soon as the left port released
it. Table 3 shows sample scmaphore 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
_'E_E—_ R/W | OE | SEM 1/0¢_7 Operation
H X X H |HighZ Power-Down
H{H|[L|L |Dawou [geaqdaain
X X | H X |[HighZ /O lines Disabled
H|{_ | X L |Dataln Write to Semaphore
L H L H [Data Out Réad
L L X H |Dataln Write
L X X L Tllegal Condition
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Table 2. Interrupt Operation Example (assumes BUSY; = BUSYg = HIGH)
Left Port Right Port
Function RW | CE | OE [Ag;; | INT |R'W | CE | OE | Apiz | INT
Set Left INT X X X X L L L X |TFFE| X
Reset Left INT X L L |1IFFE| 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 |IFFF| H
Table 3. Semaphore Operation Example
/00 |1/O0
Function Left [ Right Status
No action 1 1 Semaphore free
Left port writes 0 1 Left port obtains
semaphore semaphore
Right port writes 0 0 1 Right side is denied
to semaphore access
Left port writes 1 to 1 0 Right port is granted
semaphore access to semaphore
Left port writes 0 to 1 0 No 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
(ns) Ordering Code Type Range
15 CY7B144-15LC 181 Commercial
CY7B144-15JC J81
CY7B144-15GC G68
25 CY7B144-25L.C 181 Commercial
CY7B144-251C 181
CY7B144-25GC G68
CY7B144-25]1 181 Industrial
CY7B144-25LMB L81 Military
35 CY7B144-35L.C 181 Commercial
CY7B144-351C J81
CY7B144-35GC G68
CY7B144-35]1 J81 Industrial
CY7B144-35SLMB 181 Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameters Subgroups Parameters L Subgroups

Vou 1,23 READ CYCLE
VoL 1,23 tre 7,8,9,10, 11
Vi 1,23 taa 7,8,9,10, 11
Vi, Max. 1,23 toHA 7,8,9,10, 11
Ix 1,23 tace 7,8,9, 10, 11
Ioz 1,23 tpoE 7,8,9,10, 11

Ios 1,23 WRITE CYCLE
Icc 1,23 twc 7,8,9,10, 11
Isp1 1,23 tscE 7,8,9,10, 11
Iss2 1,23 taw 7,8,9,10, 11
Isps 1,23 thA 7,8,9,10, 11
Ism4 1,23 tsa 7,89, 10, 11
tpwe 7,8,9,10, 11
tsp 7,8,9,10, 11
tup 7,8,9,10, 11
BUSY/INTERRUPT TIMING

taLa 7,8,9,10, 11
tuA 7,8,9 10, 11
taLe 7,8,9, 10, 11
tpHC 7,8,9,10, 11
tps 7,8,9,10, 11
tins 7,8,9,10, 11
tinr 7,8,9, 10, 11

BUSY TIMING
tws 7,8,9, 10, 11
twh 7,8,9, 10, 11
teoD 7,8,9,10, 11
topp 7,89, 10, 11
twop 7,8,9, 10, 11

Document #: 38-00163
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Features

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

— 55 mW

2001V electrostatic discharge

Functional Description

The CY7C147 is a high-performance
CMOS static RAMs organized as 4096
words by 1bit. 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 desclected .

‘Writing to the device is accomplished when
the chip select (CE) and write enable (WE)
inputs are both LOW. Data on the input
pin (DI) is written into the memory loca-

TTL-compatible inputs and outputs
Capable of withstanding greater than

4096 x 1 Static RAM

tion specified on the address pins (Ao
through Ayy).

Reading the device is accomplished by
taking the chip enable (CE) LOW while
(WE) remains HIGH. Under these con-
dintions, the contents of the location spe-
cified on the address pins will appear on
the data output (DO) pin.

The output pin remains in a high-impe-
dance state when Chlp enable is HIGH, or
write enable (WE) is LOW.

Logic Block Diagram

Pin Configurations

DIP
Top View

Ao 1 1 Vee
A 02 (1 A
1 A s ] A
S Di
] N Az 4 ] A
INPUT BUFFER A Os (1 A
As 6 ] A
l} Do 7 j Ay
Ao . we O 1 o
Ay & 2 ano 0o [] cE
Az § 64x64 z —_'l?— DO c147-2
A 4 ARRAY =y
: S & LCC
ﬁj 2 ’ Top View
288
] T =
COLUMN POneR
DECODER - __Ci __
REERE "
Aq As Ag AgAqp Ay, c147-3
c147-1
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
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature .................. -65°Cto +150°C  Static Discharge Voltage ......................... >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied .............oiiiiiii. -55°Cto +125°C  Latch-UpCurrent............ooooiiiinn, >200 mA
(Por T o Py roond Forental _05Vio+70v  Operating Range
DC Voltage Applied to Outputs Ambient
inHighZState.......................... - 0.5V to +7.0V Range Temperature Vee
DCInput Voltage ....................... =30V + 7.0V Commercial 0°Cto + 70°C 5V = 10%
Output Current into Qutputs (LOW)................ 20 mA Military! —55°C to + 125°C 5V + 10%
Electrical Characteristics Over the Operating Range/?
7C147-25 7C147-35,45 Units
Parameters Description Test Conditions Min. Max. Min. Max.
Vou Output High Voltage Vee = Min, Igg = -4.0 mA 24 24 \%
VoL Output Low Voltage Vee = Min, I, = 120 mA 0.4 0.4 \"%
Vi Input High Voltage 2.0 6.0 20 6.0 \%
Vi Input Low Voltage -30 0.8 -30 0.8 v
Ix Input Load Current GND < V| < Ve -10 +10 -10 +10 LA
Ioz Output Leakage GND < Vo < Ve -50 +50 =50 +50 BA
Current Output Disabled
Tos Output Short Vee = Max,, Vour = GND -350 -350 mA
Circuit Currentl®!
Iec Ve Operating Vee = Max,, Com’l 90 80 mA
Supply Current Iour = 0mA Mil 110
Iss Automatic CE!! Max. Ve, Com’l 15 10 mA
Power-Down Current CE > Vi Mil 10
Capacitance®®
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 8 pF
Cout Output Capacitance Vee = 50V 8 pF
Notes:

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

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

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

4. A pull-upresistor to Vcc on the CE input is required to keep the device
deselected during VCC power-up, otherwise Isg will exceed values giv-
en.

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

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 I /Ioy and 30-pF load capacitance.

7. At any given temperature and voltage condition, tyz is less than ty 7
for all devices.

8. tyzcgand tyzwg are tested with Cy, = 5 pF as in part (b) of AC Test
Loads. Transition is measured =500 mV from steady state voltage.

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 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 therising edge of the signal
that terminates the write.

10. WE is HIGH for read cycle.

11. Device is continuously selected, CE = V.

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

13. If CE goes HIGH simultaneously with WE HIGH, the output re-
mains in a high-impedance state.
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AC Test Loads and Waveforms
R13200, R13200),
A S A e—————— ALL INPUT PULSES
OUTPUT°—I— 1 OUTPUTQ——T q 3.0v s & 50%
30 pF B2 5pF R GND —7]10% W——
INCLUDING INCLUDING j < 5ns =] L— - <5ns
JIG AND = = JIG AND == =
SCOPE SCOPE c147-5
(a) (b) cl47-4
Equivalent to: THEVENIN EQUIVALENT
1250
OUTPUT @AM 1,90V
Switching Characteristics Over the Operating Range!®
7C147-25 ] 7C147-35 7C147-45
Parameters Description Min. | Max. l Min. | Max. Min. I Max. Units
READ CYCLE
tre Read Cycle Time 25 35 45 ns
taa Address to Data Valid 25 35 45 ns
tona Data Hold from Address Change 3 5 5 ns
tace CE LOW to Data Valid 25 35 45 ns
tizce CE LOW to Low Z!) 5 5 5 ns
thzcE CE HIGH to High ZI"8] 20 30 30 ns
tpu CE LOW to Power-Up 0 0 0 ns
tep 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 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tpwE WE Pulse Width 15 20 25 ns
tsp Data Set-Up to Write End 15 20 25 ns
tup Data Hold from Write End 0 10 10 ns
tLzwE WE HIGH to Low Z!"] 0 0 0 ns
tuzwe WE LOW to High Z!"8! 15 20 25 ns
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Switching Waveforms
Read Cycle No. 1010 11)

ADDRESS x
taa —a]
tora
DATA OUT PREVIOUS DATA VALID (XX DATA VALID

tre !

N

clar-6
Read Cycle No. 2(!%:12]
t;
TE — RC ,
N 7
tace
tizce t
< lhzce HIGH
DATA OUT HIGH IMPEDANCE 77 yE—— IMPEDANCE
<< VA )—_
i [e~—— tep
Vee teu
SUPPLY o \ ICC
CURRENT 50%
c147-7
Write Cycle No. 1 (WE Controlled)®
twe

aooress X

tsce
ENNIN Z Wﬁm/
taw ta ——
tsa tewe
_— N 4
WE &\Xi /|
tsp l tp
DATA IN DATA-IN VALID
fe— tuzwe —-l r*— tizwe —'l
N HIGH IMPEDANCE
DATA OUT DATA UNDEFINED / - \

C147-8
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled) & 13)

twe
ADDRESS
tsa tsce
CE N\ 4
N /
taw ‘ tia
tewe
\
AN 2700007000
| tsp o
DATA IN DATA-IN VALID
fe——— tuzwe —-I
=\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED )
C147-9
Typical DC and AC Characteristics
. NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE — vs, OUTPUT YOLTAGE
1 1.2 T 120
B12 P 310\ e SN
= =1, Z 100
810 loo ) "] 8 : \
a o 08 ~ 5 & N
@ o8 - — © N\
§ L~ Viy = 5.0V N 6 W Ve = 5.0V
Z o6 Ta = 25°C z % \ Ta = 25°C
[ [+
g 04 (Z) 0.4 Voo = 5.0V 8 40
Vi = 5.0V 5
0.2 02 I a 20
'SB 'SB 5
00 0.0 o 0
40 45 5.0 55 60 -55 25 125 0.0 10 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 16 = 160
15 i 5, 140
7 f - E 120 —
012
g \ N 12 ~1 5100
] p} [&]
< 11 - g x 80
2 Ta = 25°C z 10 Z o Vee = 5.0V ]
210 < e Veg = 5.0V e VA Th= 25°C
09 08 ’% o
. 3 2
0.8 06 0
4.0 45 5.0 55 60 -55 25 125 0.0 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

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

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

NORMALIZED I¢c vs. CYCLE TIME

3.0 30.0 1.4 l I
Vo | — Ve = 5.0V
025 —I- 5 250 7 g 13 T osoc
8 Ta = 25°C z / < N i
8 20— 1KQTSPULL-UP  — 200 Q q2f— NTH
N RESISTOR TO Ve g / N
) )
< 15 < 150 74 < 11
z o z
z ISB m / 15 ., ]
Z 10 / 10.0 Voo = 4.5V =z
05 » 50—A T = 25°C 0.9
00 — [ |
X 0.8
00 10 20 30 40 50 0OO 200 400 600 800 1000 0 10 20 30 40 50
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Address Designators
e Address Address Pin
Name Function Number
Ao Xo 1
Ay Xy 2
Az X, 3
A Xs 4
Ay Yo 5
As Y, 6
As X, 17
- A7 Xs 16
o
Ag Y. 15
Ag Y; 14
A Y, 13
A“ Y5 12
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
CY7C147-351L.C 150
CY7C147-35DMB D4 Military
CY7C147-35KMB K70
CY7C147-35LMB LSO
45 CYT7C147-45PC P3 Commercial
CY7C147-45DC D4
CY7C147-45LC LS50
CY7C147-45DMB D4 Military
CY7C147-45KMB K70
CY7C147-451.MB Ls0
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 123
Vm 1,2,3
Vi Max. 123
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics
Parameters l Subgroups

READ CYCLE
tre 7,8,9,10,11
taa 7,8,9,10,11
tona 7,8,9,10,11
tack 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
tewE 7,8,9,10,11
tsp 7,8,9,10,11
tup 7,8,9,10,11

Document #: 38-00030-B
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Features

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

CMOS for optimum speed/power
25-ns access time

Low active power

-— 440 mW (commercial)

— 605 mW (military)

Low standby power (7C148)

-~ 82.5 mW (25-ns version)

— 55 mW (all others)

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

TTL-compatible inputs and outputs

CY7C148
CY7C149

EMICONDUCTOR

Functional Description

The CY7C148 and CY7C149 are high-per-
formance CMOS static RAMs organized
as 1024 by 4 bits. Easy memory expansion
is provided by an active LOW chip select
(CS) input and three-state outputs. The
CY7C148 remains in a low-power mode as
long as the device remains unselected; i.e.,
(CS) is HIGH, thus reducing the average
power requirements of the device. The
chip select (CS) of the CY7C149 does not
affect the power dissipation of the device.

Writing to the device is accomplished when
the chip select (CS) and write enable (WE)
inputs are both LOW. Data on the I/O pins
(1/0y through I/Os) is written into the

1024 x 4 Static RAM

memory locations specified on the address
pins (A through Ay).

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

The I/O pins remain in a high-impedance
state when chip select (CS) is HIGH or
write enable (WE) is LOW.

Logic Block Diagram Pin Configurations
TDIP'
P op View
X As [ 18 Vee
2y A 2 1w [ A
L] < |_ A Os 16 [ A
I I | 4 A [Qa 15 ] A
INPUT BUFFER j— A Os 1 [3 oo
{ } A Os 13 110,
A O 1 10,
N 7 2 2
ﬁg - 1~ 0o & s 1 [ 1o,
8 w a —
Q s N ano [ o 10 [J WE
A7 3 64x64 = 1/04 cl48-2
As 2 ARRAY 5 R /o
As—»| 3 3 Yy 2 lee
Aq N 105 op View
7T
— CS
L ower] B ]
COLUMN DOWN ol
DECODER - . 13
Ty corm) (P WE A
A
As Az Ay Ao c148-1 c148-3
Selection Guide
7C148-25 7C148-35 7C148-45 7C149-25 7C149-35 7C149-45
Maximum Access Time (ns) 25 3S 45 25 35 45
Maximum Ogerating Commercial 90 80 80 90 80 80
Current (mA Military 110 110 110 110
Maximum Standby Commercial 15 10 10
Current (mA) Military 10 10
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature .................. -65°C to +150°C Static Discharge Voltage ......................... >2001V

Ambient Temperature with (per MIL-STD-883, Method 3015)

Power Applied ..............ooveenn... -55°Cto +125°C  Latch-UpCurrent.................ooiiii, >200 mA

Supply Voltage to Ground Potential .

(P T8 OB 9) o e ~05Vto+70v  Operating Range

DC Voltage Applied to Outputs Ambient

inHighZState.......................... -05Vto +7.0V Range Temperature Vee

DClInput Voltage .....................t -3.0Vto + 7.0V Commercial 0°C to + 70°C 5V = 10%

Output Current into Outputs (Low) ................. 20 mA Military!! _55°Cto + 125°C 5V + 10%

Electrical Characteristics Over the Operating Range?!

7C148/9-25 | 7C148/9-35,45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Ion Output High Current Vee = Min, Igy = -40 mA 2.4 24 A"
ToL Output Low Current Vee = Min, Ig, = 8.0 mA 0.4 0.4 \"
Vi Input High Voltage 2.0 6.0 2.0 6.0 v
Vi Input Low Voltage =30 0.8 =30 0.8 v
Iix Input Load Current GND < V| < Vee -10 10 -10 10 HA
Ioz Output Leakage Current | GND < Vg < V¢ Output Disabled ~-50 50 =50 50 LA
Icc Ve Operating Max. Ve, CS < Vi, Com’l 90 80 mA
Supply Current Output Open Mil 110
Isp Automatic a Max. Ve, C_S >V 7C148 | Com’l 15 10 mA
Power-Down Current only Mil 10
Iro Peak Power-On Max. Ve, CS > Vi 7C148 | Com’l 15 10 mA
Current®! only [y 0
Tos Output Short GND < Vo <. Vee Com’l *+275 +275 | mA
Circuit Current!] Mil <350
Capacitance!®
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 8 pF
Cour Output Capacitance 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. A pull-up resistor 10 Vcc on the CS input is required to keep the
device deselected during Ve power-up. Otherwise current will ex-
ceed values given (CY7C148 only).

4. For test purposes, not more than 1 output should be shorted at one
time. Duration of the short circuit should not exceed 30 seconds.

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

Chip deselected greater than 25 ns prior to selection.
Chip deselected less than 25 ns prior to selection.
At any given temperature and voltage condition, tyz is less than ty 7

W

oo

for all devices. Transition is measured +500 mV from steady state
voltage with specified loading in part (b) of AC Test Loads.

9. The internal write time of the memory is defined by the overlap of CS
LOW and WE LOW. Both signals must be LOW to intiate 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.

10. WE is HIGH for read cycle.

11. Device is continuously selected, CS = V..

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

13. I CS goes HIGH simultaneousty with WE HIGH, the output remains
in a high-impedance state.
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AC Test Loads and Waveforms
R14810) R14810,
[ S VY Vi
o v ALL INPUT PULSES
OUTPUT OUTPUT“_T—' 3.0V — L 0%
o T 3 =T Fha
INCLUDING INCLUDING I < 10ns == L— <10ns
JGAND = = JGAND = =
SCOPE SCOPE
(a) (b) C148-4 C148-5 n
Equivalent to: THEVENIN EQUIVALENT
1670
OUTPUT O—————A———— 0 1.73V
Switching Characteristics Over the Operating Range!
7C148-25 7C148-35 7C148-45
7C149-25 7C149-35 7C149-45
Parameters Description Min. Max. Min. Max. Min. 1 Max. Units
READ CYCLE
Address Valid to Address Do Not
tre Care Time (Read Cycle Time) % 3% 4 ns
Address Valid to Data Out Valid
taa Delay (Address Access Time) % 3 45 ns
Tacst Chip Select LOW to Data Out Valid 25161 35 45 ns
tacsz (7C1480nly)
3071 35 45 ns
i -
tacs 8 611)4896(1)?5; )LOW to Data Out Valid 15 15 20 ns
1% Chip Select LOW to 7C148 8 10 10 ns
Data Out O
ata Tuton 7149 | 5 5 5
tpz!®) Chip Select HIGH to Data Out Off 0 15 0 20 0 20 ns
Address Unknown to Data
ton Out Unknown Time 0 0 5 ns
top g(‘)‘\‘v%rsgf)ﬁn%(ggym 7C148 20 30 30 ns
hi lect
teu B Doy 7C148 | 0 0 0 ns
WRITE CYCLE
Address Valid to Address Do Not
twe Care (Write Cycle Time) % 3 4 ns
93 Write Enable LOW to
twp Write Enable HIGH 2 30 3 ns
twr Address Hold from Write End 5 S ns
twzl® Write Enable to Output in High Z 0 8 0 8 0 8 ns
tow Data in Valid to Write Enable HIGH 12 20 20 ns
tou Data Hold Time 0 0 0 ns
tas Address Valid to Write Enable LOW 0 0 0 ns
tew!®) Chip Select LOW to Write Enable HIGH 20 30 40 ns
tow!®! Write Enable HIGH to Output in Low Z 0 0 0 ns
taw Address Valid to End of Write 20 30 35

2-151



CY7C148
CY7C149

E_ .=
=—
= £ S\CONDUCTOR
Switching Waveforms
Read Cycle No, 111011
tac »
ADDRESS *
tan »|
ton
DATA OUT PREVIOUS DATA VALID >O<>< DATA VALID
C148-6
Read Cycle No, 201 121
tac
[ 5‘ /| i
tacs
ii— T2
| e _'I HIGH
HIGH IMPEDANCE MPEDANCE
DATA OUT £&&& DATA VALID >
tey je—— trp
Vec IcC
SUPPLY 50% 50%
CURRENT ISB
c148-7
Write Cycle No. 1 (WE Controlled)
le twe
ADDRESS g& X
ow
% NN Y. U
taw twa —
tas — T
wE AR Vi
tow toH
DATA IN DATA-IN VALID
— tuz —-I fe— tow ——-I
HIGH IMPEDANCE | e
DATA OUT DATA UNDEFINED ) 4
C148-8
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled)*3

twe
ADDRESS * &

tew
CS QK 7(
taw twa
fe—— twp
EN N 00000000
— bow i
DATA IN DATA-IN VALID
f— twz —-I
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED »
C148-9
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
812 ,/ 840 \ leo £ L
— =1 Z 100
810 loo |~ 8 \ £ \
o n 08 ~ 5 a0 N
N OB =T vy - 50v N M N Voo = s0v
= IN = O = w cc = O
2 Tp = 25°C 206 o 60 { Th = 25°C
< 06 z Q
o T 04 8 40 N
S 04 o™ Vee = 5.0V o3 \
Vin = 5.0V 5
0.2 0.2 1 a 20
Isa S8 5
0.0 0.0 o 0
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 20 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 < 14
E
/ = 120
s 1.3 3 1.4 E B 7
S 5 ‘5'.:-‘ 100
Q12 2 g
7]
o \ N 12 3 80
= = (6]
< 11 g g b4 /
z \ Ta = 25°C Z 10 z 60 Y Voo = 5.0V ]
2 10 g Vee = 5.0V E 40 / Ta = 25°C
— 0.8 z
0.9 8 20 /
0.8 0.6 4]
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 20 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE (7C148)
30
25
? Tp = 25°C
2 20 1K Q) CS PULL-UP ]
N RESISTOR TO Vge
=4
E: 15
1SB
2 10
05 /
0.0

00 10 20 30

40 50

SUPPLY VOLTAGE (V)

Bit Map

- OL MR

QUTRUTS

DELTAtas (ns)

30.0

250

20.0

Y
o
[=]

10.0
5.0

0.0

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

yd

Y

yd

Z/

/ Voo = 45V
y Ta = 25°C

1]

0

200 400 600 800 1000
CAPACITANCE (pF)

NORMALIZED I¢c vs. ACCESS TIME

13

1.2

141

1.0

NORMALIZED lg¢

09

0.8
10 20 30 40 50 60
CYCLE FREQUENCY (MHz)

Address Designators

Address Address Pin
Name Function Number

Ag Y, S
Ay Y, 6
Az Y. 7
A Y; 4
Ay Xo 3
As Xs 2
As Xa 1
A, Xs 17
Ag X4 16
Ay Xy 15
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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
CY7C148-251L.C L50 CY7C149-251LC LS50
35 CY7C148-35PC P3 Commercial 35 CY7C149-35PC P3 Commercial
CY7C148-35DC D4 CY7C149-35DC D4
CY7C148-35LC Ls0 CY7C149-35LC Ls0
CY7C148-35DMB D4 Military CY7C149-35DMB D4 Military
CY7C148-35KMB K70 CY7C149-35KMB K70
CY7C148-35LMB LS50 CY7C149-35LMB L50
45 CY7C148-45PC P3 Commercial 45 CY7C149-45PC P3 Commercial
CY7C148-45DC D4 CY7C149-45DC D4
CY7C148-45LC 150 CY7C149-45LC L50
CY7C148-45DMB D4 Military CY7C149-45DMB D4 Military
CY7C148-45KMB K70 CY7C149-45KMB K70
CY7C148-45L.MB L50 CY7C149-45LMB L50
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameters Subgroups Parameters Subgroups
Ion 1,23 READ CYCLE
IoL 1,23 tre 7,8,9,10, 11
Vin 123 taa 7,8,9,10, 11
Vi, Max. 1,23 tacsi ™ 7,8,9,10, 11
Ix 23 tacs2™ 7,8,9,10, 11
Ioz 1,23 tacs!™™ 7,8,9,10, 11
Iec 1,23 ton 7,8,9,10,11
Isp!™) 123 WRITE CYCLE
Document #: 38-00031-B twe 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.

2-155




CY7C150

CYPRESS

SEMICONDUCTOR

Features Functional Description
® Memory reset function The CY7CI150 is a high-performance
e 1024 x 4 static RAM for control store CMOS static RAM designed for use in
in high-speed computers gache memory, hlgh-spi?d graphics, %r];d
. ata-acquisition . applications. e
* C{\dOS for optimum speed/power CY7C150 has a memory reset feature that
® High speed allows the entire memory to be reset in two
— 10 ns (commercial) memory cycles.
— 12 ns (military) Separate /O paths eliminates the need to
© Low power multiplex data in and data out, providing
_ . for simpler board layout and faster system
495 mw (co'n.lmercnal) performance. Outputs are tri-stated during
— 550 mW (military) write, reset, deselect, or when output en-
e Separate inputs and outputs able (OE) is held HIGH, allowing for easy
® 5-volt power supply *10% tolerance MEmory expansion.
in both commercial and military Reset is initiated by selecting the device
o Capable of withstanding greater than  (CS = LOW)and taking the reset (RS)in-
2001V static discharge put LOW. Within two memory cycles all
e TTL-compatible inputs and outputs 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 to the device is accomplished
when the chip select (CS) and write enable
(WE) inputs are both LOW. Data on the
four data inputs (Dy—D;) is written into the
memory location specified on the address
pins (Aq through Ao).

Reading the device is accomplished by tak-
ing_chip select (CS) and output enable
(OE) LOW while write enable (WE) re-
mains HIGH. Under these conditions, the
contents of the memory location specified
on the address pins will appear on the four
output pins (O through O;).

The output pins remain in high-impe-
dance state when chip enable (CE) or out-
put enable (OE) is HIGH, or writc enable
(WE) or reset (RS) is LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
RS
DoD1D2Ds DIP LCC
‘ ‘ ‘ ‘ — % Top View Top Vié:w
DATA INPUT I990y
CONTROL WE
4
Ly 5
6
ndng I o o 0
A=l S L 8
A 6] 64 x 64 < 0, 10
A g ARRAY w 1"
3 = Z [oX 12
A 3 &
A & 0,
i | Cc150-2
COLUMN
DECODER C150-1
As A7 Ag Ag
Selection Guide
7C150-10 7C150-12 7C150-15 7C150-25 7C150-35
. ial
Maximum Access Time (ns) C(?ITlmerCIa 10 12 15 25 35
Military 12 15 25 35
i 0 90
Maximum Operating Current (mA) Commercial 2 % 20 il
Military 100 100 100 100
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature .................. -65°Cto +150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied .............c..cooinnl. -55°Cto +125°C  Latch-UpCurrent............c.coovuiniiiiiann.. >200 mA
Supply Voltage to Ground Potential .
(PN24t0PIN12) ...ooveiiiieieeiaie -05vVto +70V  Operating Range
DC Voltage Applied to Outputs Ambient
in High Z Stte .. oo .ovveeneeneennn, ~0.5V to +7.0V Range Temperature Ve
DC Input VoItagF ....................... -30Vto + 7.0V Commercial 0°C to + 70°C 5V + 10%
Output Current into Outputs (Low) ................. 20 mA Military(l T55°Cto + 125°C v = 10%
Electrical Characteristics Over the Operating Range!
7C150
Parameters Description Test Conditions Min. Max. Units
Vou Output HIGH Voltage Vee = Min, Ipy = ~ 0.4 mA 2.4 A\
VoL Output LOW Current Vee = Min, I, = 12mA 04 \"4
Vi Input HIGH Level 2.0 Vee \"
Vi Input LOW Level -3.0 0.8 v
Ix Input Load Current GND < V| < Ve ~-10 +10 LA
Ioz Output Current (High Z) VoL <. Vour< Von,
Output Disabled =50 | +50 HA
Ios Output Short Circuit Currentl®] Vee = Max, Vour = GND -300 mA
Icc Ve Operating Supply Current | Ve = Max, Commercial 90 mA
Iour = 0 mA Military 100 mA
Capacitance!
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cour Output Capacitance Vee = 5.0V 10 pF
AC Test Loads and Waveforms
R13290, R13280

5V O AAA- 5V O ANy
QUTPUT ! oUTPUT [ ALL INPUT PULSES
l R2 I A2 aov ¥ 5% K%
30pF 2020 5pF 2020 10% 10%
INCLUDING 1 INCLUDING 1 GND
A= = ma= = <3ns - <3ns
@ ® o154 ors0s
Equivalent to: THEVENIN EQUIVALENT

12500
OUTPUT O——MWA———0 1 OV

Notes:

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

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

3. Not more than 1 output should be shorted at a time. Duration of the
short circuit should not exceed 30 seconds.

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

5. Test conditions assume signal transition times of 5 ns or less, timing
referenece levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loading of the specified IoL/Ion and 30-pF load capacitance.
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CY7C150

Switching Characteristics Over the Operating Range/® 3

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
tre Read Cycle Time 10 12 15 25 35 ns
taa Address to Data Valid 10 12 15 25 35 ns
tora 81111;?122 Hold from Address 2 2 5 ) 5 s
tacs CS LOW to Data Valid 8 10 12 15 20 | ns
trLzes CS LOW to Low Z!® 0 0 0 0 0 ns
tnzes CS HIGH to High 77 6 11 20 25 | ns
toe OE LOW to Data Valid 6 8 10 15 20 | ns
tizoe OE LOW to Low Z 0 0 0 0 0 ns
thzoe 'OE HIGH to High 267 6 8 9 20 25 ns
WRITE CYCLEF!
twe Write Cycle Time 10 12 15 25 35 ns
tscs CS LOW 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 5 5 ns
tsa Address Set-Up to Write Start 2 2 5 5 ns
tpw WE Pulse Width 6 8 11 15 20 ns
tsp Data Set-Up to Write End 6 8 11 15 20 ns
tHD Data Hold from Write End 2 2 2 5 5 ns
tLzwe WE HIGH to Low ZP 0 0 0 0 0 ns
tHzwE ‘WE LOW to High Z>71 6 8 12 20 25 ns
RESET CYCLE
tRRC Reset Cycle Time 20 24 30 50 70 ns
tsar ﬁg;lertess Valid to Beginning of 0 0 0 0 0 ns
{SWER (\)’}’r[l{tg SEtnable HIGH to Beginning 0 0 0 0 0 ns
tsesr gz;gtSclcct LOW to Beginning of 0 0 0 0 0 ns
tprs Reset Pulse Width 10 12 15 20 30 ns
thesk EZ;E[Select Hold After End of 0 0 0 0 0 ns
IHWER Rwens::et Enable Hold After End of 8 12 15 30 m ns
tHAR Address Hold After End of Reset | 10 12 15 30 40 ns
tLzrs Reset HIGH to Qutputin LowZ/ | 0 0 0 0 0 ns
Reset LOW to Output in
thzes High Zon 0 O 6 8 12 20 25 | ns
Notes: _
6. At any given temperature and voltage condition, tj;z is less than tyz 8. The internal write time of the memory is defined by the overlap of CS

7.

for any given

state voltage.

device.

tHzcs, tHzZoE, tHzR, and tyzwg are tested with C = 5 pF as in part
(b) of AC Test Loads. Transition is measured + 500 mV from steady
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LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be reference to the rising edge of the signal
that terminates the write.
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Switching Waveforms

Read Cycle No. 1610

tac

ADDRESS X

taa )
tona
DATA OUT PREVIOUS DATA VALID KX X DATA VALID
C150-6
Read Cycle No. 201 11]
tac
ﬁ
N 4
N /
tacs
UE. —
A — tizoE
ti 708 thizos HIGH
HIGH IMPEDANCE v4 IMPEDANCE
DATA OUT DATA VALID
tzcs l
C150-7
Write Cycle No. 1 (WE Controlled)!®!
twe
aopress Y X
tscs
EANNNR 7 77
taw tia
tsa —> [ twe k
wE R 7
tsp o
DATA IN DATA-IN VALID
je— tizwe —"I Je— tizwe —-l
HIGH IMPEDANCE | e
DATA I/0 DATA UNDEFINED \f —
C150-8

Notes:
9. WE is HIGH for read cycle.

10. Device is continuously selected, CS and OE = Vy;.

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

twe >

tsa tscs
o R A
taw tha
mm—
E \m\ /) W
| tsp tio

DATA IN DATA-IN VALID

tuzwe —-i

HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED >
C150-9
Reset Cyclel'?
tarc >
ADDRESS D4 ;(
tsar tHar

WE 7 tswer tHwen N gSS SS SS Ss\h

N oo isull ey, 77/ /AN,

[+ ters _7
e = )

tzns tizrs
DATA I/O
HIGH
IMPEDANCE OUTPUT VALID ZERO
©150-10

Notes: _ o __
12. If CS goes HIGH with WE HIGH, the output remains in a high-  13. Reset cycle is defined by the overlap of RS and CS for the minimum

impedance state. reset pulse width. '

2-160



)

ji
éfﬁ»f

CY7C150

g

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 60
o ) -~
212 , 210 | 'uz_J 50 AN
3 3) cc
810 <o 8 < \
o o 08 T 40
1)
N 08 / N w N Ve = 5.0V
2 06 206 o 3 N Ta = 25°C
g £ 04 3 \
S 04 “hhe Voo = 5.0V S 20 AN
Vin = 5.0V 5 N
02 Isg 0.2 lsa & 10
0.0 00 3 o :
40 45 50 55 60 -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 150
£
1.3 1.4 ~ 125
3 ;
a 12 < 100 Vog = 5.0V 4
g N 12 ~ 5 / Ta = 25°C
2 1 2 / MRE
CEC \ Ta = 25°C E 1.0 (% /
g - _
S 10 ~—] g / Voo = 5OV 5 50
0.8 E
25
08 8 /
0.8 06 0
40 45 50 55 60 -55 25 125 00 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY.VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
30 30 1.1 y -~
cc = 5.0
25 / Ty = 25°C
£ - / 3 Voo = 05V
2 20 £ 20 2 10
21 15 ; :(' /
2 5 / Z —1
o e —1 0o
z 10 / a1 /T Ve = 45V z 09
o o
05 Ta = 25°C
0.0 — o | I 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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Address Designators

Address Address Pin
Name Function Number
Ay Xo 21
A X, 22
A, X, 23
Az X3 1
Ag Xa 2
£ As Xs 3
H As Y 4
i Ar Y, 5
§ ' Ag Y, 6
B As Y; 7
i Truth Table
K Inputs
CS |WE | OE | RS Outputs Mode
HIX | 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 PI3A Commercial 25 CY7C150-25PC P13A Commercial
CY7C150-10DC Di4 CY7C150-25DC D14
CY7C150-10LC L54 CY7C150-25LC L54
CY7C150-10SC S13 CY7C150-255C S13
12 CY7C150-12PC P13A Commercial CY7C150-25DMB D14 Military
CY7C150-12DC D14 CY7C150-25LMB 154
CY7C150-12LC Ls54 35 CY7C150-35PC P13A Commercial
CY7C150-12SC S13 CY7C150-35DC D14
CY7C150-12DMB D14 Military CY7C150-35LC Ls54
CY7C150-12LMB L54 CY7C150-355C S13
15 CY7C150-15PC P13A Commercial CY7C150-35DMB D14 Military
CY7C150-1SDC D14 CY7C150-35LMB L54 v
CY7C150-15LC L54
CY7C150-158C S13
CY7C150-1SDMB Dl4 Military
CY7C150-1SLMB Ls4
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,23
Vi 1,23
V[L Max. 1, 2, 3
Ix 1,23
loz 1,23
Icc 1,23

Switching Characteristics

Parameters T Subgroups

READ CYCLE
tre 7,8,9, 10, 11
taa 78,9, 10, 11
tona 7,8,9, 10, 11
tacs 7,8,9, 10,11

WRITE CYCLE
twe 7,8,9, 10,11
tscs 7,89, 10,11
taw 7,8,9, 10,11
taa 7,89 10, 11
tsa 7,8,9,10, 11
tpwe 7,8,9,10, 11
tsp 7,8,9,10,11
tup 7,8,9, 10, 11

RESET CYCLE
tRrRC 7,8,9,10, 11
tsar 7,8,9,10, 11
tswER 7,8,9, 10, 11
tsCsR 7, 8, 9, 10, 11
ters 7,8,9, 10, 11
ticsr 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 ns tyy

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

BiCMOS for optimum speed/power
Low active power

— 743 mW

Low standby power

— 275 mW

Automatic power-down when
deselected

TTL-compatible inputs and outputs

ADVANCED INFORMATION

CY7B153
CY7B154

SEMICONDUCTOR

Functional Description

The CY7B153 and CY7B154 are high-per-
formance BiCMOS static RAMs organized
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
each part: CE,, CE,, CE; (CY7B154 only),
CE,, and CEs (CY7B153 only). The active
HIGH and active LOW chip enables pro-
vide on-chip address decoding, eliminating
the need for external decoder logic. Both
devices have 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 CE, , 3 and WE inputs
are both LOW and CE,s are HIGH, data
on the four data input/output pins (I/Oq

Expandable 65,536 x 4
Static R/W RAM

through I/O;) is written into the memory lo-
cation specified on the address pins (Ag
through As).

Reading the device is accomplished by taking
chip enable (CEz,5) and output enable (OE)
LOW, while write enable (WE) and chip en-
able (CE,45) are HIGH. Under these condi-
tions, the contents of the location specified
on the address pins is present on the four
data input/output pins.

The four input output pins are in a high-im-
pedance state when the device is deselected
(any of: CE, 3 HIGH or CE,5s LOW), the
outputs are dlsableJOE HIGH), or during
a write operation (WE and CE; ;3 LOW and
CE,4s 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

| INPUT BUFFER I

1

CO0Or=N® T WO

<<diicii<

Az
110;
A ©
A —wl & g
As 8 1024 x64 x 4 2z iz
A o ARRAY w
A7 z ] 1104
Aa @ @
AQ 1/0g
L] POWER
COLUMN DECODER | | POWN

g, — _we -~
CE WE o
cE, — ||*— c&,

CE, (78154) CEs (7B153)

B153-1

Top View

N ow 0
<<o(2)>°< B

DIP/SOJ
Top View

DIP/SOJ
Top View

/O3
1,
1Oy
i1Qp
WE

13
14151617 181920

1882l gS
B153-5

B153-4
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Selection Guide
7B153-12 7B153-15 7B153-20
TB154-12 7B154-15 7B154-20
Maximum Access Time (ns) 12 15 20
Maximum Operating C(?lT1merc1al 135 135 135
Current (mA Military 145 145
Maximum Standby Cc?r.rlmer01al 50 50 50
Current (mA) Military 60 60

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ................. -65°Cto + 150°C  Static Discharge Voltage ........................ >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ..................u.... ~55°Cto + 125°C Latch-UpCurrent............. ...t >200 mA
Supply Voltage on Vcc Relative to GNDIU . - 0.5V to + 7.0V Operating Range
DC Voltage Applied to Outputs Ambient
in High Z StateF‘] ....................... -0.5Vto + 7.0V Range Temperature? Vee
(1] _
DC Input Voltagel™ ................... .. 0.5V to + 7.0V Commercial 0°C o + 70°C SV = 10%
Current into Outputs LOW) ....................... 20 mA
Military -55°Cto + 125°C 5V = 10%
Electrical Characteristics®® Over the Operating Range
7B153-12 7B153-15, 20
7B154-12 7B154-15, 20
Parameters Description Test Conditions Min. | Max. Min. Max. | Units
Von Output HIGH Voltage | Vee = Min, Ioy = - 40 mA 2.4 2.4 A\
VoL Output LOW Voltage | Vce = Min, I, = 80 mA 0.4 0.4 v
Vi Input HIGH Voltage 22 | Vec 22 Vee \4
Vi Input LOW Voltage!!] -0.3 0.8 -0.3 0.8 v
Ix Input Load Current GND < Vi< Ve -10 +10 -10 +10 KA
Toz Output Leakage GND < Vi< V¢, -10 | +10 -10 +10 HA
Current Output Disabled
Ios Output Short Vee = Max,, Voyr = GND -300 -300 mA
Circuit Current?]
Icc VCC Operating Vcc = Max. s IOUT =0 mA, Com’l 135 135 mA
Supply Current f = fmax = Vtrc Mil 145
Isst Automatic CE Max. Veg, CEq23 = Vi, Com’l 50 50 mA
Power-Down Current CEss < Vi, Vin > Vg or -
—TTL Inputs Vin < Vi, £ = fuax Mil 50
Isg2 Automatic CE Max. Ve, CEq23 > Ve - 0.3V, [ Com’l 30 30 mA
Power-Down Current CE45<0.3V,Vin> Vcc-03Vor -
—CMOS Inputs Vin < 03V,f =0 Mil 40
Capacitancel!
Parameters Description Test Conditions Max. Units
Civ Input Capacitance Ta = 25°C,f = 1 MHz, 10 pF
Cour Output Capacitance Vee = 50V 10 pF
Notes:
1. VIL(min) = = 2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of
2. Tpis the “instant on” case temperature. the short circuit should not exceed 30 seconds.
3. See the last page of this specification for Group A subgroup testing 5. Tested initially and after any design or process changes that may affect
information. these parameters.
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AC Test Loads and Waveforms
R14810L R14810),
5V » ALL INPUT PULSES
OUTPUT ouTPuT“-—r' 3.0V ¥ oo K 90%
10% 10%
2T 3o =T $a
INCLUDING _ INCLUDING j <3ns - <3ns
JIG AND "= = JIG AND = =
SCOPE SCOPE
(a) (b)
Equivalent to: THEVENIN EQUIVALENT B153-6 B18s-7
16780
OUTPUT O A e 1,73V
Switching Characteristics®¢! Over the Operating Range
7B153-12 7B153-15 7B153-20
TB154-12 7B154-15 7B153-20
Parameters Description Min. | Max. Min, Max, Min. | Max. Units
READ CYCLE
tre Read Cycle Time 12 15 20 ns
taa Address to Data Valid 12 15 20 ns
toHA Data Hold from Address Change 3 3 3 ns
tace CE;,; LOW and CE, s HIGH to Data Valid 12 15 20 ns
tpoE OE LOW to Data Valid 7 10 12 ns
tLzoe OE LOW to Low Z1"} 2 2 2 ns
tuzoe OE HIGH to High Z/»% 7 8 10 ns
tLzee CE,,; LOW and CE, s HIGH to Low Z!") 3 3 3 ns
tuzce CE, 2,5, HIGH or CE,5s LOW to High Z["8} 8 10 ns
tpu CE, 23 LOW and CE, s HIGH to Power-Up 0 0 ns
tpp CE, 2,3, HIGH or CE, s LOW to Power-Down 12 15 20 ns
WRITE CYCLEP!%
twe Write Cycle Time 12 15 20 ns
tsce CE, 23 LOW and CE,s 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 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tpwE WE Pulse Width 9 10 15 ns
tsp Data Set-Up to Write End 7 8 10 ns
tup Data Hold from Write End 0 ns
tLzwe WE HIGH to Low Z!") 2 ns
tuzwE WE LOW to High Z["8l 7 7 10 ns
Notes:
6. Test conditions assume signal transition time of 3 nsor less, 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 Io/loy and 20-pF load capacitance.

1HZOE, tHzcE, and tyzwg are specified with a load capacitance of 5
pF as in part (b) of AC Test Loads. Transition is measured +500 mV
from steady state voltage.

. At any given temperature and voltage condition, tjzcg is less than
tLzCE tHzog is less than t; zog, and tyzwg is less than t zwg for any
given device.

10.
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CE; 5,3 LOW, 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 Controlied,
OE LOW) is the sum of tyzwg and tgp.
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Switching Waveforms
Read Cycle No, 111112

ADDRESS
tan >
DATA OUT PREVIOUS DATA VALID DATA VALID
B153-8
Read Cycle No. 2 (OE Controlled)!'213]
ADDRESS *
_x tac /
CEj 23 N /\
CEs A N
tace
o p
z I
|t
—
tzoe —» thzce HIGH
DATA OUT HIGH IMPEDANCE L& DATA VALID )r——lMPEDANCE
. O\
CE fe—— tpop —-F'
Ve le—— toy Icc
SUPPLY 50% 50%
CURRENT 1SB
B153-10
Write Cycle No. 1 (CE,, CE,, CE,, CE,, or CE; Controlled)!!41%]
twe >
ADDRESS )( g(
CEy 23 | tsce
R A
tsa
/) \\
CEq4s tscg —
taw i —>
tewe
WE \m\ m
tsp to j
DATA I/0 DATA VALID 11
B153-9
Notes: o _
11. Device is continuously selected. OE, CEy 53 = Vi, CE4s = Viu. 14. Data 1/0 is high impedance if OE = V.
12. WE is HIGH for read cycle. 15. If any of CE; ;3 go HIGH or CEys goes LOW simultaneously with
13. Address valid prior to or coincident with CE; , 3 transition LOW and WE HIGH, the output remains in a high-impedance state.

CE, s transition HIGH.
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Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)!141%]
L. " tWC ol
ADDRESS & g(
tsce
125 NONNNR Y, Z
Ceas NV R N N\
taw tia —™
tsa tewe
wE R A
OE // 4
tso %o
patA 0 X X X X j——( DATA VALID
[“- tHZOE B153-11
Write Cycle No. 3 (WE Controlled, OE LOW)[!:15]
[ tWC |
ADDRESS ﬁ—( )k
tsce
TE12s NN Lz
e 77700007 _ ) NANNNNN
taw ta —™
r— tsa —" tewe
W RN i
tsp to
DATA VALID
l— t 7 g —
B153-12

V
N

thzwe

2-168



CY7B153

=
_“f“‘;s?m ADVANCED INFORMATION CY7B154
CY7B153 Truth Table
CE, |CE, |CE, |CEs| OE |WE | 1/O, - 1/0; Mode Power
H|X|X|X|X | X | HighZ Power-Down Standby (Isg)
X|H|X | X | X | X | HighZ Power-Down Standby (Isg)
X | X|L|X|{X|X|HighZz Power-Down Standby (Isg)
X{1X| X | L} X| X | Highz Power-Down Standby (Isg)
L L|H|H L | H | DataOut Read Active (Icc)
L|L|H|H]|X ]| L | Dataln Write Active (Icc)
L L H|H H | H | HighZ Selected Active (Icc)
CY7B154 Truth Table
CE, |CE; |CE; |CE,| OE | WE | LQ,-V0, Mode Power
H X X X X X | HighZ Power-Down Standby (Isg)
X H X X X X | HighZ Power-Down Standby (Isg)
X|X]|H|X | X | X | HighzZ Power-Down Standby (Isg)
X X X L X X High Z Power-Down Standby (Isp)
L L L | H L | H | Data Out Read Active (Icc)
L{L|LJ|JH|X]|L | Dataln Write Active (Icc)
L L L |H|H|H| HighZ Selected Active (Icc)
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
12 CY7B153-12PC