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How To Use This Book
Overall Organization Key to Waveform Diagrams
This book has been organized by product type, begin- 7 . . )
ning with Product Information. The products are // _ Rising edge of signal will
next, starting with SRAMs, then Modules, Non-Vola- ﬁ occur during this time.

tile Memories, FIFOs, Dual-Ports, Data Commu-
nications, Bus Interface Products, FCT Logic, Tim-
ing Technology Products, and PC Chipsets. A section & _ [Falling edge of signal will
containing military information is next, followed by \\ occur during this time.

Quality and Reliability aspects, then Thermal Data
and Packages. Within each section, data sheets are ar-

ranged in order of part number. Sigr}al may t'ransition
= during this time (don’t

Recommended Search Paths care condition).

To search by: Use:

Signal changes from high-

Product line Table of Contents or flip impedance state to valid
through the book using the logic level during this time.
tabs on the right-hand pages.

A

Size The Product Selector Guide Signal changes from valid
in section 1. m = logic level to high-impedance
state during this time.

Numeric part number Numeric Device Index fol-
lowing the Table of Con-
tents. The book is also ar-
ranged in order of part
number.

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

Military part number ~ The Military Selector Guide
in section 12.

Published May 1995

© Cypress i Corp: n, 1995. The i ion contained hersm is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for

the use of any circuitry other than circuitry lied ina Cypress i ion product. Nor does it convey or imply any license under patent or other rights. Cypress Semicon-

ductor does not authorize its products for use as critical components in M&support systems where a malfunction or failure of the product may reasonably be expected to result in significant

lgjury tothe user. The il ion of Cypress ictor prod in life-support systems applications implies that the manufacturer assumes all risk of such use and in so doing indemnifies
ypress i against all .
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CY7C171A 4K x 4 Static RAM with Separate I/O ... ... ... 2-122
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CY7C185 BKx8Static RAM . ...t e e 2-147
CY7C185A BKx8Static RAM ... .o s 2-155
CY7C187 64K x 1 Static RAM ... .o e 2-163
CY7C187A 64K X1 Static RAM ..o e 2-170
CY7C188 32K x9Static RAM ...ttt e e 2-178
CY7C191 64K x 4 Static RAM with Separate I/O . ... 2-185
CY7C192 64K x 4 Static RAM with Separate I/O . ......... ... oo i 2-185
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Static RAMs (Random Access Memory) (continued)

Device
CY7C197
CY7C199
CY7C1001
CY7C1002
CY7C1006
CY7C1007
CY7C1009
CY7C1014
CY7C1016
CY7C1019
CY7C1021
CY7C1031
CY7C1032
CY7C1088
CY7C1331
CY7C1332
CY7C1335
CY7C1336
CY7C1399

Modules
Custom Module Capabilities

Device
CYM1420
CYM1441
CYM1464
CYM1465
CYM1471
CYM1481
CYM1622
CYM1720
CYM1730
CYM1821
CYM1828
CYM1831
CYM1832
CYM1836
CYM1838
CYM1840
CYM1841
CYM1841A
CYM1846
CYM1851
CYM7232
CYM7264
CYM7420
CYM7421
CYM7424
CYM7425
CYM7427
CYM7428

Description

256K x1StaticRAM ...........oovnnnn..
32Kx8StaticRAM ...........coovivinn.n.
256K x 4 Static RAM with Separate I/O
256K x 4 Static RAM with Separate I/O
256K x4 StaticRAM .........ooiiieenen.. .
IMx1StaticRAM ........................
128K x8StaticRAM .........ccovvviinnnn,
256K x4 StaticRAM ......................
256K x4 StaticRAM ...............oooll
128K x8 StaticRAM ...........coovvvnnnn.
64Kx 16 StaticRAM ......................

64K x 18 Synchronous Cache RAM
64K x 18 Synchronous Cache RAM

128K x9StaticRAM ......................
64K x 18 Synchronous Cache 3.3V RAM
64K x 18 Synchronous Cache 3.3V RAM

32K x 32 Synchronous Cache RAM
32K x 32 Synchronous Cache RAM

32Kx 833V StaticRAM ...................

Description

128K x 8 Static RAM Module ...............
256K x 8 Static RAM Module ...............
512K x 8 Static RAM Module ...............
512K x8 SRAM Module ............c.......
102K x 8 SRAM Module ..................
2048K x 8 SRAM Module ..................
64K x 16 Static RAM Module ...............
32K x 24 Static RAM Module ...............
64K x 24 Static RAM Module ...............
16K x 32 Static RAM Module ...............
32K x 32 Static RAM Module ...............
64K x 32 Static RAM Module ...............
64K x 32 Static RAM Module ...............
128K x 32 Static RAM Module ..............
128K x 32 Static RAM Module ..............
256K x 32 Static RAM Module ..............
256K x 32 Static RAM Module ..............
256K x 32 Static RAM Module ..............
512K x 32 Static RAM Module ..............
1,024K x 32 Static RAM Module . ............
DRAM Accelerator Module ................
DRAM Accelerator Module ................
82420 PClset-Compatible Level II Cache Module
82420 PClIset-Compatible Level IT Cache Module
128K Cache Module for the Intel™ 82420EX PClset
256K Cache Module for the Intel 82420EX PClset
82420 PClset-Compatible Level II Cache Module Family
82420 PClset-Compatible Level II Cache Module Family

Page Number

.................................... 3-1
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Modules (continued)

Device
CYM7432
CYM7450
CYM7451
CYM7490
CYM7491
CYM7492
CYM74AP54
CYM74SP54
CYM?74SP55
CYM74A430
CYM745430
CYM748431
CYM74A550
CYM74A551
CYM74S550
CYM?748551
CYM74A590
CYM74S590
CYM74S8591
CYM9230
CYM9231
CYM9236
CYM9237
CYM9244
CYM9245
CYM9246
CYM9247

Non-Volatile Memories

Introduction to CMOS Non-Volatile Memories

Device
CY27Co64
CY27C010
CY27C020
CY27C040
CY27C128
CY27C256
CY27C512
CY27H010
CY27H256
CY27H512
CY7C225A
CY7C235A
CY7C243
CY7C244
CY7C245A
CY7C251
CY7C254
CY7C261
CY7C263
CY7C264

Table of Contents

Description

256K Pentium ™ -Compatible Cache Module
128K Cache Module for VLSI VL82C483 Chipset
256K Cache Module for VLSI VL82C483 Chipset
i486™ Level II Cache Module . ...............

i486 Level II Cache Module .................

i486 Level II Cache Module .................

Intel 82430NX Chipset Level II Cache Module
Intel 82430NX Chipset Level II Cache Module
Intel 82430NX Chipset Level II Cache Module
Intel 82430FX PClset Level II Cache Module

Intel 82430FX PClset Level II Cache Module

Intel 82430FX PClset Level II Cache Module

OPTi Viper™ Chipset Level I Cache Module

OPTi Viper Chipset Level II Cache Module
OPTi Viper Chipset Level II Cache Module
OPTi Viper Chipset Level II Cache Module
VLSI 82C590 Chipset Level IT Cache Module
VLSI 82C590 Chipset Level I Cache Module
VLSI 82C590 Chipset Level IT Cache Module
82420 PClset-Compatible Level II Cache Module
82420 PClset-Compatible Level II Cache Module
128K Cache Module for the UMC491 Chipset
256K Cache Module for the UMC491 Chipset
128K Cache Module for the OPTi 802GP Chipset
256K Cache Module for the OPTi 802GP Chipset
128K Cache Module for the OPTi 802GP Chipset
256K Cache Module for the OPTi 802GP Chipset

Description

SKXSEPROM .......oovveniiannneann.n.
128K x 8 CMOSEPROM ...................
256K x 8 CMOSEPROM ...................
512Kx 8 CMOSEPROM ...................
128K (16K x 8-Bit) CMOS EPROM . . .........
32K x 8-Bit CMOSEPROM .................
64K x8 CMOSEPROM ....................
128K x 8 High-Speed CMOS EPROM

32K x 8 High-Speed CMOS EPROM
64K x 8 High-Speed CMOS EPROM

512x 8 Registered PROM ...................
1K x 8 Registered PROM ...................
4K x 8 Reprogrammable PROM ..............
4K x 8 Reprogrammable PROM ..............
2K x 8 Reprogrammable Registered PROM
16K x 8 Power-Switched and Reprogrammable PROM
16K x 8 Power-Switched and Reprogrammable PROM
8K x 8 Power-Switched and Reprogrammable PROM

8K x 8 Power-Switched and Reprogrammable PROM

8K x 8 Power-Switched and Reprogrammable PROM

Page Number

................................... 4-1
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Non-Volatile Memories (continued) Page Number

Device Description

CY7C265 8K x 8 Registered PROM .. ... .ttt 4-121

CY7C266 8K x 8 Power-Switched and Reprogrammable PROM ......................... ... 4-129

CY7C269 8K x 8 Registered Diagnostic PROM . . ...t 4-136

CY7C271 32K x 8 Power-Switched and Reprogrammable PROM ............................ 4-147

CY7C274 32K x 8 Power-Switched and Reprogrammable PROM ............................ 4-147

CY7C271A 32K x 8 Power-Switched and Reprogrammable PROM ............................ 4-148

CY7C276 16K x 16 Reprogrammable PROM ... ........ . it 4-155

CY7C277 32K x 8 Reprogrammable Registered PROM ............ ..., 4-161

CY7C281A TKXB8PROM ..ottt e e 4-168

CY7C282A TKXBPROM ..o e e e 4-168

CY7C287 64K x 8 Reprogrammable Registered PROM ............ ..o, 4-174

CY7C291A 2K x 8 Reprogrammable PROM .. ...t 4-180

CY7C292A 2K x 8 Reprogrammable PROM ............o i i 4-180

CY7C293A 2K x 8 Reprogrammable PROM . ... ... ..o 4-180

Non-Volatile Memory Programming Information ................. 0.t 4-189

FIFOs

Device Description

CY7C401 64 x4 Cascadable FIFO . ... ...t it

CY7C402 64x5Cascadable FIFO . ... ... i i i e e

CY7C403 64 x4 Cascadable FIFO . ... .. ..o it

CY7C404 64 x5 Cascadable FIFO . ... .. it i it

CY7C408A 64x8Cascadable FIFO . ......... i aaas

CY7C409A 64x9 Cascadable FIFO . ... .....iuuiiiiii it i

CY7C419 256 x 9 Cascadable FIFO .

CY7C420 512 x 9 Cascadable FIFO

CY7C421 512 x 9 Cascadable FIFO

CY7C424 1K x 9 Cascadable FIFO

CY7C425 1K x 9 Cascadable FIFO

CY7C428 2K x 9 Cascadable FIFO

CY7C429 2K x 9 Cascadable FIFO

CY7C432 4K x 9 Cascadable FIFO

CY7C433 4K x 9 Cascadable FIFO

CY7C4421 64 x 9 Synchronous FIFO

CY7C4201 256 x 9 Synchronous FIFO ........... e e et

CY7C4211 512x9 Synchronous FIFO ... ... i i

CY7C4221 1K x9 Synchronous FIFO ... ... .. .o i

CY7C4231 2K x9 Synchronous FIFO ... i

CY7C4241 4K x 9 Synchronous FIFO ... ...t it

CY7C4251 8K x9Synchronous FIFO . ....... . it e

CY7C4425 64x18 Synchronous FIFO . ... ..o e

CY7C4205 256 x 18 Synchronous FIFO

CY7C4215 512 x 18 Synchronous FIFO

CY7C4225 1K x 18 Synchronous FIFO

CY7C4235 2K x 18 Synchronous FIFO

CY7C4245 4K x 18 Synchronous FIFO

CY7C439 Bidirectional ZKX9FIFO . ... ..o i

CY7C441 Clocked SI2XOFIFO ... .ot et

CY7C443 Clocked ZKXOFIFO ..ottt it i e i i

CY7C451 512 x 9 Cascadable Clocked FIFO with Programmable Flags ....................... 5-115

CY7C453 2K x 9 Cascadable Clocked FIFO with Programmable Flags . ....................... 5-115

vi
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FIFOs (continued)

Device

CY7C455
CY7C456
CY7C457
CY7C460
CY7C462
CY7C464
CY7C470
CY7C472
CY7C474

Dual-Port Memories

Device
CY7C006
CY7C016
CY7C024
CY7C0241
CY7C025
CY7C0251
CY7C130
CY7C131
CY7C140
CY7C141
CY7C132
CY7C136
CY7C142
CY7C146
CY7C133
CY7C143
CY7B134
CY7B135
CY7B1342
CY7B138
CY7B139
CY7B144
CY7B145

Data Communications Products

Device
CY10E383
CY101E383
CY7B923
CY7B933
CY7B951
CY7C971
CY7B972
CY7B8392
CY9266—-T
CY9266—-C
CY9266—F

Table of Contents

Page Number
Description
512 x 18 Cascadable Clocked FIFO with Programmable Flags ...................... 5-138
1K x 18 Cascadable Clocked FIFO with Programmable Flags ....................... 5-138
2K x 18 Cascadable Clocked FIFO with Programmable Flags . ...................... 5-138
Cascadable BKXIFIFO ... ... ..ottt e 5-158
Cascadable 16K X OFIFO ... ...ttt it 5-158
Cascadable 32K X O FIFO ... ...ttt it 5-158
8K x 9 FIFO with Programmable Flags ................... .. i, 5-171
16K x 9 FIFO with Programmable Flags ...............coooiiiiiiiiiiiiiiiin., 5-171
32K x 9 FIFO with Programmable Flags ..............cooiiiiiiiiiiiiiieiinnonn. 5-171

Page Number
Description
16K x 8 Dual-Port Static RAM with Sem, Int, Busy ........... ..o, 6—1
16K x 9 Dual-Port Static RAM with Sem, Int, Busy ............ ... ... oo 6—1
4K x 16 Dual-Port Static RAM with Sem, Int, Busy ............... ... ... .oooiun, 6—18
4K x 18 Dual-Port Static RAM with Sem, Int, Busy ..................cooiiiiiiea., 6—18
8K x 16 Dual-Port Static RAM with Sem, Int, Busy ........................ooooiu. 6—18
8K x 18 Dual-Port Static RAM with Sem, Int, Busy ................................ 6—18
1K x 8 Dual-Port Static RAM .. ... ... i e 6-37
1K x 8 Dual-Port Static RAM .. ...ttt it 6-37
1K x 8 Dual-Port Static RAM . ... ...ttt e 6-37
1K x 8 Dual-Port Static RAM ... ...ttt i 6-37
2K x 8 Dual-Port Static RAM . ... ..ot e e 6—50
2K x 8 Dual-Port Static RAM .. ... it e 6—-50
2Kx 8 Dual-Port Static RAM . ... .. e 6-50
2K x 8 Dual-Port Static RAM . ... ...t e e 6—-50
2Kx16 Dual-Port Static RAM ........ i i 6—-63
2K x 16 Dual-Port Static RAM ... ...t e e 6—63
4K x 8 Dual-Port Static RAM ... ...ttt ittt 6—74
4K x 8 Dual-Port Static RAM ... ... e e 6—-74
4K x 8 Dual-Port Static RAM with Semaphores .................. ... 6-74
4K x 8 Dual-Port Static RAM with Sem, Int, Busy .................coociiiiiiinn... 6—87
4K x 9 Dual-Port Static RAM with Sem, Int, Busy ............... ... .. ciaan. 6—-87
8K x 8 Dual-Port Static RAM with Sem, Int, Busy ..............coooviiiiiiinnn... 6—103
8K x 9 Dual-Port Static RAM with Sem, Int, Busy ....................... ... ... 6—103

Page Number
Description
ECL/TTL/ECL Translator and High-Speed Bus Driver .......................ooo... 7-1
ECL/TTL/ECL Translator and High-Speed Bus Driver .................oooiieeian. 7-1
HOTLANK ™ TranSmitter . . .. ... .e ettt ettt ettt et et e e e e eenaannns 7-8
HOTLINK RECEIVET . . ..ottt ittt ettt et et e i e i e 7-8
SST™ SONET/SDH Serial Transceiver ...........ouuuuurteeeeennnnneneeeeannnnn. 7-35
100BASE-T4/10BASE-T Fast Ethernet Transceiver (CAT 3) ..................... ... 7-43
100BASE-TX/10BASE-T Fast Ethernet Transceiver ..............ccoviiiiiiieeeenn. 7-66
Ethernet Coax Transceiver Interface ........... . ... ... i i i 7-67
HOTLink Evaluation Board ............cooiiiiiimiiiiiiii e, 7-73
HOTLink Evaluation Board ............ccoiiiiiiiiiiiiiiiii i 7-73
HOTLink Evaluation Board ............ooiuttuimiiiiiiii ., 7-73

vii
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Bus Interface Products Page Number
Device Description

VIC64 VMBEbus Interface Controller with D64 Functionality ........................oou.. 8-1
VIC068A VMEbus Interface Controller ......... ..ot 8-7
VACO068A VMEDbus Address Controller ... ....ouuutttiin ittt iii i 8-16
CY7C960 Slave VMEbus Interface Controller Family . ...........ooooiiiii i, 8§-22
CY7C961 Slave VMEDbus Interface Controller Family .................. ...t 8-22
CY7C964 Bus Interface Logic CIrcuit ..........ccoiiiiiiiiiiiiii ittt 8-27
FCT Logic Products Page Number
Parameter Measurement Information .......... ... . e 9-1
Device Description

CY29FCT52T 8-Bit Registered Transceiver ............ouiunnuuuiiiiieiiiiiiiieeeeranninennn.
CY29FCT520T Multi-Level Pipeline Register .......... ...
CY29FCT818T Diagnostic Scan Register . ...........uuiiiiuiiiiii i i
CY54/74FCT138T 1-0f-8DECOUET ...t
CY54/74FCT157T Quad 2-Input Multiplexer ......... ...t
CY54/74FCT158T Quad 2-Input MUipleXer ...........oiuiiuiiiiii i
CY54/74FCT163T 4-Bit Binary Counter .................oovuinn. e
CY54/74FCT191T 4-Bit Up/Down Binary COUNter .............iiviuiuiiiiiniininiiniinianeinneann,
CY54/74FCT240T 8-Bit Buffer/Line DIIVer . ..........c.ouiuiiiiiitiiiiiiiiiiiiiiiiiaeen..
CY54/74FCT244T 8-Bit Buffer/Line DIIVET . ..........couiutiuiiniiitit it in i
CY54/74FCT245T 8-Bit TEANSCEIVET . .ottt t ittt ittt et ettt et e et
CY54/74FCT257T Quad 2-Input MUultipleXer ......... ..ottt
CY54/74FCT273T 8-Bit REGISIEr ... .ottt s
CY54/74FCT373T S-Bit Latch . ..ot e
CY54/74FCT573T 8BitLatch............cooviiiiiiian, e
CY54/74FCT374T 8-Bit ReISTEr ... .ouitt i e
CY54/74FCT574T 8-Bit REGISIET . ..o\ttt i s
CY54/74FCT377T 8-Bit REISIET . ..ottt ettt e e
CY54/74FCT399T Quad 2-Input Register ...... ... ... i
CY54/74FCT480T Dual 8-Bit Parity Generator/Checker

CY54/74FCT540T 8-Bit Buffer/Line Driver .............uiiiiuiiiviiii i
CY54/74FCT541T 8-Bit Buffer/Line Driver ....................

CY54/74FCT543T 8-Bit Latched Registered Transceiver

CY54/74FCT646T 8-Bit Registered Transceiver .............ouuiiuiiiiiiiiiiiiiiiiiiiiieas
CY54/74FCT648T 8-Bit Registered TransCeIVET ... ...vuuuutteuntt ettt ettt eneaiieeaeenneennn
CY54/74FCT652T 8-Bit Registered Transceiver .............ouiiiiiiiiiiiiiiiiiiii i
CY54/74FCT821T 8-Bit Bus Interface Register ........... ... .. .. . i i
CY54/74FCT823T 9-Bit Bus Interface Register ............ooiuitiiiiiiiiiiiiiiiiiiiiiieiane
CY54/74FCT825T 10-Bit Bus Interface Register .............ccoiiiiiiiiiiiiiiiiiiiiiiii i
CY54/74FCT827T 10-Bit Buffer ... ... oo
CY54/74FCT841T 10-Bit Latch . ..o e
CY54/74FCT2240T 8-Bit Buffer/Line DIiVer . ............uutiinitiiiietii i
CY54/74FCT2244T 8-Bit Buffer/Line Driver ......... ...ttt
CY54/74FCT2245T 8-Bit TFaNSCEIVET . . .o e vttt ettt ettt ettt e et e e e
CY54/74FCT2257T Quad 2-Input MultipleXer ......... ...t
CY54/74FCT2373T 8-Bit LatCh . ..ot e
CY54/74FCT2573T B-Bit LatCh . ..ottt e
CY54/74FCT2374T B-Bit REISIET ...ttt ettt ettt et e e
CY54/74FCT2574T 8-Bit ReISIET ..ottt ettt e
CY54/74FCT2541T 8-Bit Buffer/Line Driver ............ciuiiiiiiiiiiiiiiii i
CY54/74FCT2543T 8-Bit Latched TransCeiver ..............uvuiuiiiiiuiiniiiiiiienninneiennnons
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FCT Logic Products (continued)

Device
CY54/74FCT2646T
CY54/74FCT2648T
CY54/74FCT2652T
CY54/74FCT2827T
CY74FCT16240T
CY74FCT162240T
CY74FCT16244T
CY74FCT162244T
CY74FCT16444T
CY74FCT162H244T
CY74FCT16245T
CY74FCT162245T
CY74FCT16445T
CY74FCT162H245T
CY74FCT16373T
CY74FCT162373T
CY74FCT16374T
CY74FCT162374T
CY74FCT16500T
CY74FCT162500T
CY74FCT16501T
CY74FCT162501T
CY74FCT162H501T
CY74FCT16543T
CY74FCT162543T
CY74FCT16646T
CY74FCT162646T
CY74FCT16652T
CY74FCT162652T
CY74FCT16823T
CY74FCT162823T
CY74FCT16827T
CY74FCT162827T
CY74FCT16841T
CY74FCT162841T
CY74FCT16952T
CY74FCT162952T
CY74FCT162H952T
CYBUS3384
CYBUS3L384

Timing Technology Products

Device
CY2254
CY2255
CY2291
1CD2023
ICD2025
ICD2027
1CD2028

Table of Contents

Page Number
Description
8-Bit Registered TransCeiVET ... .......ueuuuteiuitiiinuet it enieeniieannenns 9-166
8-Bit Registered Transceiver ............ouiuiiutiniiiiiitineiit i 9-166
8-Bit Registered Transceiver . ..........ouuuuuuttiiiet et iin i 9-172
10-Bit BUffer . ... e 9-179
16-Bit Buffer/Line Driver ...........o.uiiiuuuiiiiiiiiit e 9-184
16-Bit Buffer/Line DIiver ...............oiuiiiiiiiiiiiiiniiiiiiiiiieeanen. 9-184
16-Bit Buffer/Line DIIVeTr .. ......uuitui ittt ittt et 9-188
16-Bit Buffer/Line DIiVer ... .....uuuntittitin it iiieeeeiinneeneennn. 9-188
16-Bit Buffer/Line DIiVer . .........uuiiiiiiin ittt 9-188
16-Bit Buffer/Line DIiver .. ...ttt ittt 9-188
16-Bit TransCeIVET .. ... ..ot 9-193
16-Bit TranSCeIVET . . ..o\ ou ittt ettt e e 9-193
16-Bit TraNSCEIVET . . ..ttt ettt et ettt e e e e e 9-193
16-Bit TraNSCEIVET .. v v vttt it ettt e ettt ettt et e e et 9-193
16-Bit Latch .. ... 9-199
16-Bit Latch ... ... 9-199
16-Bit RegiSter . ... ... ... 9-203
16-Bit RegISter . ... ... 9-203
18-Bit Registered TransCeiVer . ...........uuuuteiiinieiiineneiieeaniueeeiennnnen 9-207
18-Bit Registered Transceiver .............ouuiiuiiuiiiiiiniiinieieinineennn. 9-207
18-Bit Registered TransCeiver ............o.uuuiiinuiiiiininineeiinnennennnn.. 9-211
18-Bit Registered Transceiver ............couuiuuiiuiiiieniinneiiiiineannns 9-211
18-Bit Registered Transceiver ........... ...ttt i, 9-211
16-Bit Latched TRransCeIVET . ...........ouuiutinuiintiiiiine i 9-217
16-Bit Latched Transceiver ..............oiuiiiiiiiiiiii i inein.. 9-217
16-Bit Registered TransCeiver ... ........cuuutuiiiuttiinein it eineiaenn.. 9-223
16-Bit Registered Transceiver ... ..........c.ouiiuiiiiiiniiniuinenniinennnnenn.. 9-223
16-Bit Registered Transceiver . ............oouuiiiiiiiiiineniiiieiiiinennennnnn 9-229
16-Bit Registered Transceiver ...............o.iiuiiiiiiiiintiiiiiainiinnnenn.. 9-229
18-Bit REGISTET . ..o ettt ettt ettt e e e 9-236
18-Bit ReGISter .. ..ottt e 9-236
20-Bit Buffer ........ .. e 9-242
20-Bit Buffer .......... . 9-242
20-Bit Latch ... ..o e 9-247
20-Bit Latch . . ..o e 9-247
16-Bit Registered Transceiver .............ouuiuiiiiiiiiininiiinneiinineannn. 9-252
16-Bit Registered Transceiver ..............o.uiiiiuiiiinneiiiiieiieeaaeinnn, 9-252
16-Bit Registered TransCeiver . ............uoiueieinnn it eennnneeenn 9-252
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CY101E383
CY10E383

CY27C040
CY27C128
CY27C256
CY27C512
CY27Co64
CY27HO010
CY27H256
CY27H512
CY29FCT520T
CY29FCT52T
CY29FCT818T
CY54/74FCT138T
CY54/74FCT157T
CY54/74FCT158T
CY54/74FCT163T
CY54/74FCT191T
CY54/74FCT2240T
CY54/74FCT2244T
CY54/74FCT2245T
CY54/74FCT2257T
CY54/74FCT2373T
CY54/74FCT2374T
CY54/74FCT240T
CY54/74FCT244T
CY54/74FCT245T
CY54/74FCT2541T
CY54/74FCT2543T
CY54/74FCT2573T
CY54/74FCT2574T
CY54/74FCT257
CY54/74FCT2646T
CY54/74FCT2648T
CY54/74FCT2652T
CY54/74FCT273T
CY54/74FCT2827T
CY54/74FCT373T
CY54/74FCT374T
CY54/74FCT377T
CY54/74FCT399T
CY54/74FCT480T
CY54/74FCT540T
CY54/74FCT541T
CY54/74FCT543T
CY54/74FCT573T
CY54/74FCT574T
CY54/74FCT646T
CY54/74FCT648T
CY54/74FCT652T
CY54/74FCT821T
CY54/714FCT823T

Numeric Device Index

Description Page Number
ECL/TTL/ECL Translator and High-Speed Bus Driver ..............ccoviiiviiannn... 7-1
ECL/TTL/ECL Translator and High-Speed Bus Driver ...............coovuiiiennn... 7-1
Pentium Processor Compatible Clock Synthesizer/Driver .....................c...... 10-1
Pentium Processor Compatible Clock Synthesizer/Driver for OPTi Viper Chipset .. ... .. 10-7
Three-PLL Clock Generator ... .........ouuiiniuteinnintnniiniieanainenneennns 10-13
128Kx 8 CMOS EPROM ... 4-9
256Kx8 CMOS EPROM ... ... 4-16
SI2Kx8 CMOS EPROM .. ... e e 4-23
128K (16K x 8-Bit) CMOS EPROM .. ... ..ottt 4-30
32Kx8-Bit CMOSEPROM . ... .. i e 4-37
64K X8 CMOSEPROM ... . e e 4-45
BKXBEPROM ... 4-3
128K x 8 High-Speed CMOS EPROM ... ...ttt 4-52
32K x 8 High-Speed CMOSEPROM ... ...ttt 4-60
64K x 8 High-Speed CMOSEPROM ...ttt i 4-68
Multi-Level Pipeline Register .......... ... 9-12
8-Bit Registered TransCeiver ..............uiiuiueiutteinntenitennaiennennneen. 9-6
Diagnostic Scan RegISter ... ... ..uutinttit i e e 9-17
1-0f-8 Decoder . ... e 9-23
Quad 2-Input MultipleXer ......... ... i 9-27
Quad 2-Input Multiplexer .......... ... 9-27
4-Bit Binary COUNLET ... ...ttt ittt i 9-33
4-Bit Up/Down Binary COUunter .............oueiuiiiiinieeiiiiiinneiieinennenn.. 9-38
8-Bit Buffer/Line DIiver ........ ... .. i e 9-133
8-Bit Buffer/Line Driver ....... ... .. i 9-133
8-Bit TranSCEIVET . ...\ttt ittt e e e 9-138
Quad 2-Input Multiplexer .. ... ... ... .. 9-142
8-Bit LatCh .. ...

8-Bit REGISIET .. ...ttt e

8-Bit Buffer/Line Driver
8-Bit Buffer/Line Driver
8-Bit THANSCEIVET . . ..ottt ittt e et e e
8-Bit Buffer/Line Driver

8-Bit Latched Transceiver
BBt LatCh o ..t v ettt e e e e P

8-Bit REGISIET ..ottt it e e

Quad 2-Input MultipleXer .......... ..ottt i 9-54
8-Bit Registered TransCeIVET ... ........c.uutinuttiiuteeneerinneneiienuennnns 9-166
8-Bit Registered TransCeIVET ... ........ouueinnttennitinineriieneiienneennns 9-166
8-Bit Registered TransSCeIVET ... .......uuiuutinutteniit it inerieennns 9-172
8-Bit ReGIStEr .. ..ttt e e 9-59
10-Bit Buffer . ... 9-179
8-BitLatch......... ... e 9—-64
8-Bit ReGIStEr ...ttt 9-69
8-Bit Register ..........ooiiiiiiiiiiiiiiiiiii e 9-74
Quad 2-Input Register .. ..... ... ..ottt 9-79
Dual 8-Bit Parity Generator/Checker .............ooiiiiii i, 9-84
8-Bit Buffer/Line DIIVEr ... ........ouuiiniiinniiiiiite it 9-89
8-Bit Buffer/Line DIiver ... ..........o.utiuitnntieiitaieiiieiiiaaeen 9-89
8-Bit Latched Registered Transceiver ... ... ..ottt iininie i, 9-94
B-Bit LatCh . .ottt e 9-64
8-Bit REGISLET ..o\ttt ittt e 9-69
8-Bit Registered TransCeiver .. ... .......eiutitnnttennnie i 9-100
8-Bit Registered Transceiver ...............ivuiiuiiiiiitiiiiine i 9-100
8-Bit Registered Transceiver ... ... .....eueet ittt 9-106
8-Bit Bus Interface Register ............ ..ot 9-112
9-Bit Bus Interface Register ............ooiinuiiiiiiiiiiiii i 9-112
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Device Number

CY54/74FCT825T
CY54/74FCT827T
CY54/74FCT841T
CY6264
CY74FCT162240T
CY74FCT162244T
CY74FCT162245T
CY74FCT162373T
CY74FCT162374T
CY74FCT16240T
CY74FCT16244T
CY74FCT16245T
CY74FCT162500T
CY74FCT162501T
CY74FCT162543T
CY74FCT162646T
CY74FCT162652T
CY74FCT162823T
CY74FCT162827T
CY74FCT162841T
CY74FCT162952T
CY74FCT162H244T
CY74FCT162H245T
CY74FCT162H501T
CY74FCT162H952T
CY74FCT16373T
CY74FCT16374T
CY74FCT16444T
CY74FCT16445T
CY74FCT16500T
CY74FCT16501T
CY74FCT16543T
CY74FCT16646T
CY74FCT16652T
CY74FCT16823T
CY74FCT16827T
CY74FCT16841T
CY74FCT16952T
CY7B134
CY7B1342
CY7B135
CY7B138
CY7B139
CY7B144
CY7B145
CY7B8392
CY7B923
CY7B933
CY7B951
CY7B972
CY7B991
CY7B9910
CY7B992
CY7B9920
CY7C006
CY7C016
CY7C024

Numeric Device Index

Description

Page Number

10-Bit Bus Interface Register
10-Bit Buffer ... ... e
10-Bit Latch ... oo

16-Bit Buffer/Line DIIVET .. ....o.uutintiii ittt i eanen
16-Bit Buffer/Line DIIVET .. .....uutiniiiiit ittt iie e inen
16-Bit TFANSCEIVET . .o vt ove vttt e ettt ettt et ettt ettt it aneeeaaeanas
16-Bit Latch ... oo
16-Bit REGISIET ..t v vttt ettt ettt ettt et e
16-Bit Buffer/Line DIIVET . .........o.uiuiiuiiiii i
16-Bit Buffer/Line DIiVer .............oiuiiiiiiiiiiiiiiiiiii i,
16-Bit TranSCeIVET .. ...ttt i i i e
18-Bit Registered Transceiver
18-Bit Registered Transceiver
16-Bit Latched TransCeiver . ............uouuiiiuneeinierennureineeenneeinnsns
16-Bit Registered Transceiver
16-Bit Registered Transceiver
18-Bit REGISIET vttt ittt ettt ettt ettt e e
20-Bit Buffer . ...
20-Bit Latch . ..o
16-Bit Registered Transceiver
16-Bit Buffer/Line DIIVETr . .......cuuuiunniii ittt
16-Bit TrANSCEIVET .. .ot ottt ettt ettt ettt it ittt ne e aeaies
18-Bit Registered Transceiver
16-Bit Registered Transceiver
16-Bit LatCh . .. .ot e e
16-Bit REGISTET ...\ttt e
16-Bit Buffer/Line DIiver ...........oouiiiiiiiiiiiiiiiiiiiiiii iy
16-Bit TrANSCEIVET . ..t vv ettt ettt ettt ettt et it aae ey
18-Bit Registered Transceiver
18-Bit Registered Transceiver
16-Bit Latched TranSCeIVer . .........o.uuiiuteiinuieniereniineeeineeenneeinnes
16-Bit Registered Transceiver
16-Bit Registered Transceiver

18-Bit ReiSter .. ... ....coiiiiiiiii i e

20-Bit BUffer .. ...t e

20-Bit LatCh . . oo ettt e e

16-Bit Registered Transceiver

4K x 8 Dual-Port Static RAM

4K x 8 Dual-Port Static RAM with Semaphores ................. ..., 6-74
4K x 8 Dual-Port Static RAM .. ... e e e 674
4K x 8 Dual-Port Static RAM with Sem, Int, Busy .................. ..ot 6—-87
4K x 9 Dual-Port Static RAM with Sem, Int, Busy ..............cooiiiiiiiiieinn... 6—-87
8K x 8 Dual-Port Static RAM with Sem, Int, Busy ................. ..ot 6—103
8K x 9 Dual-Port Static RAM with Sem, Int, Busy ..................ccoiiiiiinn.. 6—103
Ethernet Coax Transceiver Interface ...............coiiiiiiiiiiiiiiiiiieennnn. 7-67
HOTLInKk Transmitter . ... ....uuuuenett ittt e ettt rans 7-8
HOTLINK ReCeiVer .. ..ottt e e e 7-8
SST SONET/SDH Serial TFansSCeIVET . ... ...vvuuuntiveeneuuroneeeeeeeennnnnnnenns 7-35
100BASE-TX/10BASE-T Fast Ethernet Transceiver . ... ........oooetieinnnnnneee.. 7-66
Programmable Skew Clock Buffer (PSCB) ..........cooiiiiiiiiiiiinnnn. ... 10-130
Low Skew Clock BUffer .. ......o.uuiiuiiiiii i 10-141
Programmable Skew Clock Buffer (PSCB) ..........coiiiiiiiiiiiiiiiiinnn. 10-130
Low Skew Clock Buffer ........ ..ot 10-141
16K x 8 Dual-Port Static RAM with Sem, Int, Busy ...............ccoviiiiiiniinn... 6—-1
16K x 9 Dual-Port Static RAM with Sem, Int, Busy ............ ..., 6—1
4K x 16 Dual-Port Static RAM with Sem, Int, Busy ..............ccoiiiiiiiiinn... 6—18

xii
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Device Number

CY7C0241
CY7C025
CY7C0251
CY7C1001
CY7C1002
CY7C1006
CY7C1007
CY7C1009
CY7C1014
CY7C1016
CY7C1019
CY7C101A
CY7C1021
CY7C102A
CY7C1031
CY7C1032
CY7C106A
CY7C107A
CY7C1088
CY7C109
CY7C109A
CY7C123
CY7C128A
CY7C130
CY7C131
CY7C132
CY7C133
CY7C1331
CY7C1332
CY7C1335
CY7C1336
CY7C136
CY7C1399
CY7C140
CY7C141
CY7C142
CY7C143
CY7C146
CY7C148
CY7C149
CY7C150
CY7C161
CY7C161A
CY7C162
CY7C162A
CY7C164
CY7C164A
CY7C166
CY7C166A
CY7C167A
CY7C168A
CY7C169A
CY7C170A
CY7C171A
CY7C172A
CY7C178
CY7C179

Numeric Device Index

Description Page Number

4K x 18 Dual-Port Static RAM with Sem, Int, Busy ...................cooiiinn., 6—18
8K x 16 Dual-Port Static RAM with Sem, Int, Busy ................. ..o, 6—18
8K x 18 Dual-Port Static RAM with Sem, Int, Busy ................................ 6-18
256K x 4 Static RAM with Separate I/O . ......... ... 2-227
256K x 4 Static RAM with Separate I/O . ......... ... ..o 2-227
256K x4 Static RAM ... ...t s 2-234
IMXIStatic RAM ... e 2-241
128K x 8 Static RAM . ..ot i i e 2-247
256K x4 Static RAM ... ..o i 2-254
256K x4 Static RAM ... s 2-255
128K x 8 Static RAM .. ... o e 2-256
256K x 4 Static RAM with Separate I/O . ... 2-7
64K x 16 Static RAM . ... ..o e 2-257
256K x 4 Static RAM with Separate I/O ... ... ..o 2-7
64K x 18 Synchronous Cache RAM ........ ... .. it 2-258
64K x 18 Synchronous Cache RAM ... ... ... . i 2-258
256K x4 Static RAM ... .o 2-15
IMX1IStatic RAM ... i e 2-23
128K x 9 Static RAM ... e 2-270
128K x 8 Static RAM .. ... i e 2-30
128K x 8 Static RAM ...t 2-36
256x4Static RAM .. ..o e e 2-44
2Kx8Static RAM ... .o e 2-50
1K x 8 Dual-Port Static RAM . ... e 6—37
1K x8Dual-Port Static RAM ... ... ot 6-37
2Kx8Dual-Port Static RAM .. ... ...t 6—50
2K x16 Dual-Port Static RAM . ... ...t 6—63
64K x 18 Synchronous Cache 3.3VRAM ...ttt 2-271
64K x 18 Synchronous Cache 33VRAM ............ ... 2-271
32K x 32 Synchronous Cache RAM ......... ... ... ..ot 2-283
32K x 32 Synchronous Cache RAM .......... ..ot 2-283
2K x 8 Dual-Port Static RAM .. ... i i 6-50
32Kx833VStaticRAM ... ... 2-286
1K x 8 Dual-Port Static RAM . ... ...t 6-37
1K x 8 Dual-Port Static RAM ... .. ... i i s 6-37
2Kx8Dual-Port Static RAM ... ... ..o 6-50
2Kx 16 Dual-Port Static RAM . ... ... .ttt 6—63
2K x8Dual-Port Static RAM .. ... . i 6-50
IKx4Static RAM ..o 2-57
IKx4Static RAM ..o e e 2-57
IKXx4Static RAM ... s 2-64
16K x 4 Static RAM with Separate I/O ... s 2-72
16K x 4 Static RAM with Separate I/O .. ........... ... i 2-80
16K x 4 Static RAM with Separate I/O .. ........ ... i 2-72
16K x 4 Static RAM with Separate /O ... ...... ... .. i 2-80
16K x4 Static RAM . ..ottt e s 2-88
16K x4 Static RAM ..ottt i e 2-95
16K x4 Static RAM ... ..o i i e 2-88
16K x4 Static RAM ..o i e e 2-95
16K x 1Static RAM ..ot e i 2-103
AKX4Static RAM ..ot 2-110
AKx4Static RAM ... 2-110
AKx4Static RAM ... 2-117
4K x 4 Static RAM with Separate I/O ............ ..o it 2-122
4K x 4 Static RAM with Separate I/O .......... ... ..o 2-122
32K x 18 Synchronous Cache RAM .......... ... ..o it 2-130
32K x 18 Synchronous Cache RAM .......... ...t 2-130

xiii
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Device Number

CY7C182
CY7C185
CY7C185A
CY7C187
CY7C187A
CY7C188
CY7C191
CY7C192
CY7C193
CY7C1%4
CY7C195
CY7C196
CY7C197
CY7C199
CY7C225A
CY7C235A
CY7C243
CY7C244
CYTC245A
CY7C251
CY7C254
CY7C261
CY7C263
CY7C264
CY7C265
CY7C266
CY7C269
CY7C271
CY7C271A
CY7C274
CY7C276
CY7C277
CY7C281A
CY7C282A
CY7C287
CY7C291A
CY7C292A
CY7C293A
CY7C401
CY7C402
CY7C403
CY7C404
CY7C408A
CY7C409A
CY7C419
CY7C420
CY7C4201
CY7C4205
CY7C421
CY7C4211
CY7C4215
CY7C4221
CY7C4225
CY7C4231
CY7C4235
CY7C424
CY7C4241

Numeric Device Index

Description : Page Number

8Kx9StaticRAM ............ooiiiiiiiin., e 2-142
BKx8Static RAM ... s 2-147
BKX8Static RAM ...t 2-155
64K X 1Static RAM ... o e 2-163
64K X 1 Static RAM ... o e $2-170
32Kx9Static RAM ... 2-178
64K x 4 Static RAM with Separate I/O .. ... 2-185
64K x 4 Static RAM with Separate I/O .. .........oooiiii i 2-185
32K x 8 Synchronous SRAM . ... i e e e 2-193
64K x4 Static RAM ..o e 2-199
64K x4 Static RAM ... o o e 2-199
64K x4 StaticRAM ................. e 2-199
256Kx1Static RAM .. .oie i e 2-208
32K x8Static RAM ... e 2-216
512x 8 Registered PROM ........................... e 4-76
1K x8 Registered PROM ... ... . o i 4-83
4K x 8 Reprogrammable PROM .. ... ...t 4-90
4K x 8 Reprogrammable PROM ...... ...t 4-90
2K x 8 Reprogrammable Registered PROM ............cooiiiiiiiiiiiiiinnn.., 4-97
16K x 8 Power-Switched and Reprogrammable PROM .......................oue 4-105
16K x 8 Power-Switched and Reprogrammable PROM ........................oue. 4-105
8K x 8 Power-Switched and Reprogrammable PROM ......................coooue, 4-112
8K x 8 Power-Switched and Reprogrammable PROM ......................... ..., 4-112
8K x 8 Power-Switched and Reprogrammable PROM ..........................o.e 4-112
8Kx 8 Registered PROM ... ... ..ottt 4-121
8K x 8 Power-Switched and Reprogrammable PROM ....................... ... 4-129
8K x 8 Registered Diagnostic PROM ..., 4-136
32K x 8 Power-Switched and Reprogrammable PROM ............................ 4-147
32K x 8 Power-Switched and Reprogrammable PROM . .....................o.oe. 4-148
32K x 8 Power-Switched and Reprogrammable PROM ........................o.e. 4-147
16K x 16 Reprogrammable PROM ........ ..ottt 4-155
32K x 8 Reprogrammable Registered PROM .............. ...t 4-161
IKX8PROM ..o e 4-168
IKX8PROM ... et 4-168
64K x 8 Reprogrammable Registered PROM . ...t 4-174
2K x 8 Reprogrammable PROM ... ... ... 4-180
2K x 8 Reprogrammable PROM ......... ..ottt 4-180
2K x 8 Reprogrammable PROM . ......... ... .o 4-180
64x4 Cascadable FIFO .. ... ... o 5-1
64x5Cascadable FIFO . ... ... . i e 5-1
64 x4 Cascadable FIFO .. ... .. ... i 5-1
64x5Cascadable FIFO . ... i e 5-1
64x8Cascadable FIFO . ... ... . it 5-12
64x9 Cascadable FIFO .. ... ... ..ot 5-12
256x9 Cascadable FIFO . ...... ..ot 5-26
512x9 Cascadable FIFO ... ... . i 5-26
256 x 9 Synchronous FIFO ................. e 5-48
256x 18 Synchronous FIFO ... ... .o 5-67
512x9 Cascadable FIFO . ... it 5-26
512x 9 Synchronous FIFO ... ..o o o e . 5-48
512x 18 Synchronous FIFO ... ..ottt 5-67
1K x 9 Synchronous FIFO . ... ..o ittt 5-48
1K x 18 Synchronous FIFO .. ... .. oot i 5-67
2Kx9Synchronous FIFO . ... ... i 5-48
2K x 18 Synchronous FIFO ..................... PN 5-67
1K x9 Cascadable FIFO ....... ..ottt 5-26
4K x 9 Synchronous FIFO ... ... i e 5—-48
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Device Number
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CY7C4245
CY7C425
CY7C4251
CY7C428
CY7C429
CY7C432
CY7C433
CY7C439
CY7C441
CY7C4421
CY7C4425
CY7C443
CY7C451
CY7C453
CY7C455
CY7C456
CY7C457
CY7C460
CY7C462
CY7C464
CY7C470
CY7C472
CY7C474
CY7C960
CY7C961
CY7C964
CY7C971
CY82C597
CY82C599
CY9266—-C
CY9266—F
CY9266—T
CYBUS3384
CYBUS3L384
CYM1420
CYM1441
CYM1464
CYM1465
CYM1471
CYM1481
CYM1622
CYM1720
CYM1730
CYM1821
CYM1828
CYM1831
CYM1832
CYM1836
CYM1838
CYM1840
CYM1841
CYM1841A
CYM1846
CYM1851
CYM7232
CYM7264
CYM7420

Numeric Device Index

Description Page Number

4K x 18 Synchronous FIFO .. ... . i i 5-67
1K x 9 Cascadable FIFO ..ottt 5-26
8K x 9 Synchronous FIFO ... ... o e e 5-48
2K x9 Cascadable FIFO . ....... ...ttt 5-26
2Kx9 Cascadable FIFO . ...ttt 5-26
4K x 9 Cascadable FIFO ...... ... it i 5-26
4K x 9 Cascadable FIFO ...... ... ittt it 5-26
Bidirectional ZKXOFIFO . ... ... .o i 5-86
Clocked SI2ZX9FIFO . ... .. e 5-99
64x9 Synchronous FIFO .. ... ... . e 5-48
64 x 18 Synchronous FIFO . ... ... o e 5-67
Clocked 2KXOFIFO ... ..o e i i 5-99
512 x 9 Cascadable Clocked FIFO with Programmable Flags ....................... 5-115
2K x 9 Cascadable Clocked FIFO with Programmable Flags ........................ 5-115
512 x 18 Cascadable Clocked FIFO with Programmable Flags ...................... 5-138
1K x 18 Cascadable Clocked FIFO with Programmable Flags ....................... 5-138
2K x 18 Cascadable Clocked FIFO with Programmable Flags . ...................... 5-138
Cascadable BKXOFIFO ... ... i i 5-158
Cascadable 16K XOFIFO .. ... ... ... e 5-158
Cascadable 32KXOFIFO . ... ... ... et 5-158
8K x 9 FIFO with Programmable Flags ................. ... ..., 5-171
16K x 9 FIFO with Programmable Flags ........... ... ..., 5-171
32K x 9 FIFO with Programmable Flags .................. ..., 5-171
Slave VMEDbus Interface Controller Family ............... .. .. ... ..ol 8-22
Slave VMEDbus Interface Controller Family .................. .. ... ..ot 8-22
Bus Interface Logic Circuit ......... ... 8-27
100BASE-T4/10BASE-T Fast Ethernet Transceiver (CAT 3) ...............couinnn... 7-43
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Cypress Semiconductor Background

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

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

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

The circuit design technology used by Cypress is also state of the
art. This design technology, along with advanced process tech-
nology, allows Cypress to introduce the fastest, highest-perfor-
mance circuits in the industry. Cypress’s offers products in four
divisions: the Static Memory Division, the Programmable Prod-
ucts Division, the Computation Products Division, and the Data
Communications Division.

Static Memories Division

Cypress is a market-leading supplier of SRAMs, providing a
wide range of SRAM memories for leading companies world-
wide. SRAMs are used in high-performance personal comput-
ers, workstations, telecommunications systems, industrial sys-
tems, instrumentation devices, and networking products.
Cypress’s lower production cost structure allows the company to
compete effectively in the high-volume personal computer and
workstation market for SRAMs, including providing cache
RAMs to support today’s high-performance microprocessors,
such as Pentium™, and PowerPC™. This business, combined
with upcoming low-voltage products for the cellular communica-
tions, portable instrument, and laptop/notebook PC markets,
positions Cypress for future success in this key product area.

Multichip modules is a fast-growing market segment that con-
sists of multiple semiconductor chips mounted in packages that
can be inserted in a computer circuit board. Cache modules for
personal computers are the mainstay of this product line, and
Cypress has announced major design wins for these products in
IBM’s PS/ValuePoint™ line of PCs, and in Apple Computer’s
highest performing Power Macintosh™ products.

Programmable Products Division

With increasing pressure on system designers to bring products
to market more quickly, programmable logic devices (PLDs) are
becoming extremely popular. PLDs are logic control devices

that can be easily programmed by engineers in the field, and lat-
er erased and reprogrammed. This allows the designers to make
key changes to their systems very late in the development cycle
to ensure competitive advantage. Used extensively in an wide
range of applications, PLDs constitute a large and growing mar-
ket. Cypress’s UltraLogic™ product line addresses the high-den-
sity programmable logic market. UltraLogic includes the
pASIC380 family of field-programmable gate arrays (FPGAs),
the industry’s fastest. It also includes high performance complex
PLDs, the FLASH370 family. Both of these product families are
supported by Cypress’s VHDL (Very high-speed integrated cir-
cuit Hardware Description Language) based Warp3 ™, the indus-
try‘s most advanced software design tool. Cypress pioneered the
use of VHDL for PLD programming, and Warp software is a key
factor in the company’s overall success in the PLD market.

Cypress is a leading provider of the industry-standard 22V10
PLD with a wide range of offerings including a BICMOS 22V10
at 4 ns. Cypress is committed to competing in all ranges of the
PLD market, with small devices, including the industry standard
16V8, the MAX™ CY7C340 EPLD line, and the UltraLogic
products. To support these products, Cypress offers one of the
industry‘s broadest range of programming tools and software for
the programming of its PLDs.

Cypress provides one of the industry’s broadest ranges of CMOS
EPROMs and PROMs. Cypress owns a large share of the high-
speed CMOS PROM market, and with its new cost structure, is
effectively penetrating the mainstream EPROM market with a
popular 256 Kbit EPROM, and the introduction of the world’s
fastest 512K and 1 Megabit EPROMs at 25 ns.

FCT Logic products are used in bus interface and data buffering
applications in almost all digital systems. With the addition of
the FCT logic product line, Cypress now offers over 46 standard
logic and bus interface functions. The products are offered in
the second generation FCT-T format, which is pin-compatible
with the older FCT devices, but adds TTL (transistor-to-transis-
tor logic) outputs for significantly lower ground bounce and im-
proved system noise immunity. Cypress also offers the most
popular devices with on-chip 25-ohm termination resistors
(FCT2-T) to further lower ground bounce with no speed loss.
Included in the new product family is the CYBUS3384, a bus
switch that enables bidirectional data transfer between multiple
bus systems or between 5 volt and 3.3 volt devices. Cypress also
offers 16-bit versions of popular FCT products. This broad
product offering is produced on Cypress’s high-volume, CMOS
manufacturing lines.

Data Communications Division

This is an especially significant area for Cypress since it repre-
sents a more market-driven orientation for the company in a
fast-growing market segment. As part of the new company strat-
egy, Cypress has dedicated this product line to serve the high-
speed data communications market with a range of products
from the physical connection layer to system-level solutions.
HOTLink ™, high-speed, point-to-point serial communications
chips have been well received. HOTLink, along with the recent-
ly announced SONET.,/SDS Serial Transceiver (SST™ ), address
the fast-growing market segments of Asynchronous Transfer
Mode (ATM) and Fibre Channel communications. The data
communications division encompasses related products includ-
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ing RoboClock, a programmable skew clock buffer that adjusts
complex timing control signals for a broad range of systems. The
division also offers a broad range of First-In, First-Out (FIFO)
memories, used to communicate data between systems operating
at different frequencies, and Dual-Port Memories, used to dis-
tribute data to two different systems simultaneously.

Computation Products Division

This division focuses on the high-volume, high-growth market
surrounding the desktop computer. It is the second of Cypress‘s
market-oriented divisions. The division includes timing technol-
ogy products offered through Cypress’s IC Designs Subsidiary in
Kirkland, Washington, and a new line of PC chipsets. IC De-
signs products are used widely in personal computers and disk
drives, and the product line provides Cypress with major inroads
into these growing markets. IC Designs clock oscillators control
the intricate timing of all aspects of a computer system, including
signals for the computer’s central processing unit (CPU), key-
board, disk drives, system bus, serial port, and real-time clock.
They replace all of the metal can oscillators used in the system.
This product line includes QuiXTAL ™ —a programmable metal
can oscillator that replaces individual oscillators used to control
timing signals in virtually every type of electronics equipment.
Cypress’s chipset offerings include products for 486-based per-
sonal computers, as well as PCI local bus controllers for graphics
and multimedia desktop applications. Cypress has announced
plans to introduce a low-power, 3.3 volt chipset for the Pentium
P54C, as well as P54C bus controller.

Cypress Facilities

Cypress operates wafer fabrication facilities in California’s Sili-
con Valley (San Jose), Round Rock (Austin), Texas, and Bloom-
ington, Minnesota. The company’s fourth wafer fab, located ad-
jacent to the Bloomington, Minnesota facility, is scheduled to go
on-line in mid-1995. There are additional Cypress Design Cen-
ters in Starkville, Mississippi, Colorado Springs, Colorado, and
the United Kingdom, and a PLD software design group in Beav-
erton, Oregon. The facilities are designed to the most demand-
ing technical and environmental specifications in the industry. At
the Texas and Minnesota facilities, the entire wafer fabrication
area is specified to be a Class 1 environment. This means that
the ambient air has less than 1 particle of greater than 0.2 mi-
crons in diameter per cubic foot of air. Other environmental
considerations are carefully insured: temperature is controlled to
a +0.1 degree Fahrenheit tolerance; filtered air is completely ex-
changed more than 10 times each minute throughout the fab;
and critical equipment is situated on isolated slabs to minimize
vibration.

The company has also received ISO9000 registration, a standard
model of quality assurance that is awarded to companies with
exacting standards of quality management, production, and
inspections.

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

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

The move to Bangkok consummated an intense search by
Cypress for a world-class, environmentally sophisticated facility

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

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

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

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

From Cypress’s facility in Minnesota, a VME Bus Interface
Products group has been in operation since the acquisition of
VTC's fab in 1990. Cypress manufactures VIC and VAC VME
devices on the 0.8 micron CMOS process.

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

Cypress Process Technology

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

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

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

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

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

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

ESD-induced failure has been a generic problem for many high-
performance MOS and bipolar products. Although in its earliest
years, MOS technology experienced oxide reliability failures, this
problem has largely been eliminated through improved oxide
growth techniques and a better understanding of the ESD prob-
lem. The effort to adequately protect against ESD failures is per-
turbed by circuit delays associated with ESD protection circuits.
Focusing on these constraints, Cypress has developed ESD pro-
tection circuitry specific to 1.2-, 0.8-, 0.65-, and 0.5-micron

Pentium is a trademark of Intel Corporation.

CMOS process technology. Cypress products are designed to
withstand voltage and energy levels in excess of 2001 volts and
0.4 milli-joules.

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

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

Cypress has developed BICMOS technology to augment the ca-
pabilities of the Cypress CMOS processes. The new BiCMOS
technology is based on the Cypress CMOS process for enhanced
manufacturability. Like CMOS, the process is scalable, to take
advantage of finer line lithography. Where speed is critical,
Cypress BiCMOS allows increased transistor performance. It
also allows reduced power in the non-speed critical sections of
the design to optimize the speed/power balance. The BICMOS
process makes memories and logic operating up to 400 MHz
possible.

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

PowerPC and PS/ValuePoint are trademarks of International Business Machines Corporation.

Power Macintosh is a trademark of Apple Computer.

UltraLogic, Warp3, HOTLink, SST, and QuiXTAL are trademarks of Cypress Semiconductor Corporation.

MAX is a trademark of Altera.
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In general, the valid ordering codes for all products (except modules and VMEbus products) follow the format below; e.g.,
CY7C128—-45DMB, PALC16R8L—35PC.

RAM, PROM, FIFO, uP, ECL

PREFIX DEVICE SUFFIX FAMILY
Pey V' Trcis! ' —-4spmB! T cMOSs sSRaM !
CY 7C245  L-35P C PROM
cY I— 7C404 -2DMB FIFO
cY 7C9101 -30P C uP
C = CMOS

L PROCESSING

B = MIL-STD-883C FOR MILITARY PRODUCT

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

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

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

—— PACKAGE

A = THIN QUAD PLSTIC FLATPACK (TQFP)

B = PLASTIC PIN GRID ARRAY (PPGA)

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

F = FLATPACK (SOLDER-SEALED FLAT PACKAGE)

G = PIN GRID ARRAY (PGA

H = WINDOWED LEADED CHIP CARRIER

J = PLASTIC LEADED CHIP CARRIER (| PLC%

K = CERPACK (GLASS-SEALED FLAT PACKAGE)

L = LEADLESS CHIP CARRIER §I_CC

P = PLASTIC DUAL IN-LINE (PDIP
Q = WINDOWED LEADLESS CHIP CARRIER (LCC)
R = WINDOWED PIN GRID ARRAY (PGA)
= SOIC (GULL WING)
$: WINDOWED CERPACK
U = CERAMIC QUAD FLATPACK (CQFP)
V = SOIC (J LEAD)
W= WINDOWED CERAMIC DUAL IN-LINE PACKAGE (CERDIP)
X = DICE (WAFFLE PACK)
Y = CERAMIC LEADED CHIP CARRIER

SPEED (ns or MHz)

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

Cypress FSCM #65786
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The codes for module and VMEDbus products follow the the formats below.

Modules

PREFIX DEVICE SUFFIX

Feym? Ti420' 'L HD -30 MB!

VMEDbus Products

PREFIX DEVICE SUFFIX
Fvic! Toesa! "Bep!

Cypress FSCM #65786

|_ PROCESSING

B = MIL-STD-883C
= STANDARD
TEMPERATURE RANGE

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

SPEED
CONFIGURATION

D = DUAL-IN-LINE

F = FLAT SINGLE-IN-LINE

G = PIN GRID ARRAY

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

S = SINGLE-IN-LINE

V = VERTICAL DIP

Z = ZIGZAG-IN-LINE

TYPE

H = HERMETIC
P = PLASTIC

DATA RETENTION

L = 2.0V DATA RETENTION GUARANTEED
2.0V DATA RETENTION NOT GUARANTEED

o

L— PROCESSING

B = MIL-STD-883C
= STANDARD
TEMPERATURE RANGE

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

PACKAGE

A = THIN QUAD PLASTIC FLATPACK (TQFP)
B = PLASTIC PIN GRID ARRAY (PPGA)

G = PIN GRID ARRAY (PGA)

N = PLASTIC QUAD FLATPACK (PQF:;)

U = CERAMIC QUAD FLATPACK (CQFP)

A, B, C = REVISION LEVEL
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FCT Octal Products

PREFIX DEVICE SUFFIX
[cy7aren |2 3l A 1t P C|

L PROCESSING

C = —40°CTO +85°C*
C = 0° TO +70° C**
MB = MIL-STD-883B, CLASS B

PACKAGE

D = CERAMIC DUAL IN-LINE PACKAGE (CERDIP)
L = LEADLESS CHIP CARRIER (LCC)
= PLASTIC DUAL IN-LINE (PDIP)
Q = QSOP
SO = SMALL OUTLINE IC

TTL OUTPUT

SPEED

BLANK = SLOW

A = FAST

B = FASTER

C = VERY FAST

D = FASTEST (SO FAR)

FUNCTION
373 TRANSPARENT LATCH

FAMILY OPTION

BLANK = HIGH DRIVE 64 mA
2 = 12 mA DRIVE WITH 25Q RESISTOR

TEMPERATURE RANGE

29= MILITARY OR COMMERCIAL
54= MILITARY TEMP.
74= COMMERCIAL TEMP.

* COMMERCIAL TEMPERATURE IS —40°C TO +85°C FOR “STANDARD?”, “A”, AND “B” SPEED
** COMMERCIAL TEMPERATURE IS 0°C TO +70°C FOR “C” SPEED
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FCT 16-Bit Products

PREFIX DEVICE SUFFIX
[cymrer] 6 20 331 A T pa C]

I— PROCESSING
C = —-40°CTO +85°C

PACKAGE

PA= THIN SMALL SHRINK OUTLINE PACKAGE (TSSOP)
PV = SMALL SHRINK OUTLINE PACKAGE (SSOP)

TTL OUTPUT

SPEED

BLANK = SLOW

A = FAST

B = FASTER

C = VERY FAST

D = FASTEST (SO FAR)

FUNCTION
373 TRANSPARENT LATCH

FAMILY OPTION

BLANK = HIGH DRIVE 64 mA
2 = 12mA DRIVE WITH 25Q RESISTOR
2H = BALANCED DRIVE W/BUS HOLD

16-BIT

COMMERCIAL TEMP. FCT LOGIC

ICD

PREFIX DEVICE SUFFIX OPTION
Mcp ! M2061A1 T SC1 =
CY 2254 SC -1
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Datasheets listed here are not in this catalog but can be obtained from a Cypress Sales Representative.

Static RAMs (Random Access Memory)

Device Number Description

CY2147 4096 x 1 Static R/W RAM
CY2148/CY211L48/CY2149/CY21LA9 1024 x 4 Static R/W RAM
CY6116 2048 x 8 Static R/W RAM
CY6116A/CY6117A 2048 x 8 Static R/W RAM
CY7C122 256 x 4 Static R’/W RAM Separate I/O
CY7C128 2048 x 8 Static R/W RAM
CY7C147 4096 x 1 Static RAM

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

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

CY7C198 32K x 8 Static R/W RAM
CY745189/CY27LS03/CY27S03/CY27507 16 x 4 Static R/'W RAM
CY93L422A/CY93422/CY93LA422 256 x 4 Static R/W RAM

FIFOs

Device Number Description

CY3341 64 x 4 Serial Memory FIFO
Logic

Device Number Description

CY2901C CMOS 4-Bit Slice

CY2909/11 CMOS Microprogram Sequencers
CY2910 CMOS Microprogram Controller
CY7C901 CMOS 4-Bit Slice

CY7C909/11 CMOS Microprogram Sequencers
CY7C910 CMOS Microprogram Controller
Modules

Device Number Description

CYM1466 512K x 8 Static RAM Module
CYM1611 16K x 16 Static RAM Module
CYM1830 64K x 32 Static RAM Module
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Cypress Semiconductor Bulletin Board System (BBS) Announcement

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

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

Communications Set-Up

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

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

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

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

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

Rybbs Bulletin Board

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

Downloading Application Notes and Datasheets

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

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

General Information

I/O Characteristics of Cypress Products

Power Characteristics of Cypress Products

Protection, Decoupling, and Filtering of Cypress CMOS Circuits

System Design Considerations when Using Cypress CMOS
Circuits

Tips for High-Speed Logic Design

Using Decoupling Capacitors

Modules

CYM7232/7264 DRAM Accelerator:

Mixing 5-Volt and 3.3-Volt DRAMs
DRAM Accelerator: Set-Up for Basic Operation
DRAM Configuration and Diagnostics
DRAM Interfacing .
Multichip Family of JEDEC ZIP/SIMM Modules
Packages in High-Density Module Designs

ECL and TTL BiCMOS

A New Generation of BICMOS High-Speed TTL SRAMs

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

BiCMOS TTL & ECL SRAMs Improve High-Performance
Systems

BiCMOS TTL SRAMs Improve R3000 and R3000A Systems

Combining SRAMs Without an External Decoder

Memory and Support for Next-Generation ECL Systems

Noise Considerations in High-Speed Logic Systems

PLCC/CLCC Packaging for High-Speed Parts

Using ECL in Single +5V TTL Systems

SRAMs

Cypress RAM I/O Characteristics

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

Using Dual-Port RAMS Without Arbitration

Using Cypress SRAM:s to Implement 386 Cache

Using the CY7C180/181 Cache Tag RAM

PROMs

Designing Custom ALUs and Multipliers with PROMs

Generating PROM Programming Files

Interfacing the CY7C276 High-Speed PROM to the AT&T, AD,
Motorola, and TI DSPs

Pinout Compatibility Considerations of SRAMs and PROMs

PLDs

ABEL 4.0/4.1 and the CY7C330, CY7C331, and CY7C332
Abel-HDL vs. IEEE-1076 VHDL
Architectures and Technologies for FPGAs

Are Your PLDs Metastable?

Bus-Oriented Maskable Interrupt Controller

CMOS PAL Basics

CY7C331 Asynchronous Self-Timed VMEbus Requestor

CY7C344 as a Second-Level Cache Controller for the 80486

CY7C380 Family Quick Power Calculator

Describing State Machines with Warp2 VHDL

Design Tips for Advanced Max Users

Designing a Multiprocessor Interrupt Distribution Unit
with MAX

Designing with the CY7C35 and Warp2 VHDL Compiler

Designing with FPGAs

DMA Control Using the CY7C342 MAX EPLD

The FLASH370 Family of CPLDs and Designing with Warp2

Implementing a Reframe Controller for the CY7B933 HOTLink
Receiver in a CY7C371 CPLD

FIFO RAM Controller with Programmable Flags

Getting Started Converting .ABL Files to VHDL

Interfacing PROMs and RAMs to DSP Using Cypress
MAX Products

PAL Design Example: A GCR Encoder/Decoder

PASIC380 Power vs. Operating Frequency

PLD-Based Data Path for SCSI-2

State Machine Design Considerations and Methodologies

T2 Framing Circuitry

Top-Down Design Methodology with VHDL

Using ABEL to Program the Cypress 22V10

Using CUPL with Cypress PLDs

Using Hierarchical VHDL Design

Using Log/IC to Program the CY7C330

Using Scan Mode on pASIC380 for In-Circuit Testing

Using the CY7C331 as a Waveform Generator

VHDL Techniques for Optimal Design Fitting

Describing State Machines with Warp2
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Data Communications

The CY7C42X/46X Interface to HOTLink

CY9266 HOTLink Demo Board User’s Guide

Driving Copper Cables with HOTLink

Everything You Always Wanted to Know About RoboClock

Fibre Channel Level 2 Design Considerations

HOTLink Built-In Self-Test (BIST)

HOTLink Copper Interconnect—Maximum Length
vs. Frequency

HOTLink CY7B933 RDY Pin Description

HOTLink CY7B9331 OLC Receiver

HOTLink Design Considerations

HOTLink Frequently Asked Questjons

Interfacing HOTLink to Clocked FIFOs

Interfacing HOTLink to Wide Data FIFOs

Interfacing with the SST

Parallel Cyclic Redundancy Check (CRC) for HOTLink

Replace Your TAXI—-125 and TAXI-275

RoboClock Test Mode

Understanding Bit-Error-Rate with HOTLink

Upgrade Your TAXI-275 with HOTLink

Using the CY7B923 as an ECL Clock Source

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

Using High-Speed Serial Links to Supplement Parallel
Data Buses

Logic

CY10E383/101383 Translator

CY7C611A Design for High-Performance Embedded Control

Discrete Cache System Design for the CY7C611A Embedded
RISC Processor

Getting Started with Real-Time Embedded-System Development

Memory Protection and Address Exception Logic for the
CY7C611

Memory System Design for CY7C601 SPARC

Memory System Design for the CY7C611A

Microcoded System Performance

Systems with CMOS 16-Bit uP ALUs

Specialty Memories

CY7C42X/46X Interface to the CY7B923 (HOTLink)

Designing with the CY7C439 BIFO

FIFO Dipstick Using Warp2VHDL and the CY7C371

Interfacing the CY7B923 and CY7B933 (HOTLink)
to a Clocked FIFO

Interfacing the CY7B923 and CY7B933 (HOTLink)
to a Wide Data Clocked FIFO

Understanding Clocked FIFOs

Understanding Dual-Port RAMs

Understanding Large FIFOs

Understanding Small FIFOs

Bus Products

Connecting the Cypress VIC068/VAC068 to the TI TMS320C40:
A Prototype Design

Features of the VIC068A VMEbus Interface Controller

Interfacing the CY7C611A to the VIC64

Interfacing the VIC068 to the MC68020

Software Considerations for the VIC64

Using the CY7C361 and VICO068 to Interface a T801 Processor
to the VMEbus

Using the CY7C964 with VIC

Using VIC Without a Processor

Using VIC068A on a Board Without a Microprocessor

'VIC068 Special Features and Tips

VIC164 to Motorola 68040 Interface

Timing Products

Crystal Oscillator Topics

CY7B991 and CY7B992 (RoboClock) Test Mode

ECL Outputs

Everything You Need to Know About CY7B991/CY7B992
(RoboClock) But were Afraid to Ask

Innovative RoboClock Application

Using the CY7B991 with the 50-MHz 486 Cache Module
and the 40-MHz R3000

Glossary - '91
Glossary - '93
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Static RAMs
Icc/Isg

Size Organization Pins Part Number Speed (ns) (mA @ns) Packages
64 16x4—Inverting 16 CY7C189 taa=15,25 55@25 D, P
64 16x4—Non-Inverting 16 CY7C190 taa =15,25 5@25 LP
64 16x4—Inverting 16 CY745189 taa =35 @35 D,P
64 16x4—Inverting 16 CY27S03A taa =25,35 90 @25 D,P
64 16x4—Non-Inverting 16 CY27S07A taa =25,35 90@25 D,P
1K 256x4 22 CY7C122 taa = 15,25,35 60@25 D,L,BS
1K 256x4 248 CY7C123 taa =7,9,10,12,15 120@7 LBV
1K 256x4 22 CY9122/91L22 taa =25,35,45 120@25 P
1K 256x4 22 CY93422A/93L422A | tas =35,45 80@45 LP
4K 4K x1—CS Power-Down 18 CY7C147 taa = 25,35,45 80/10 @35 D,P
4K 4Kx1—CSPower-Down 18 CY2147/21L47 taa = 35,45,55 125/25 @35 D,P
4K 1K x4—CS Power-Down 18 CY7C148 taa = 25,35,45 80/10 @ 35 D,P
4K 1K x4—CS Power-Down 18 CY2148/211L48 taa = 35,45,55 12020@35 | D,P
4K 1Kx4 18 CY7C149 taa =25,35,45 80@35 D,L,P
4K 1Kx4 18 CY2149/21149 taa = 35,45,55 120@35 D,P
4K 1K x4—Separate I/O, Reset 248 CY7C150 taa =10,12,15,25,35 0@12 D,PS
16K | 2Kx8—CSPower-Down 24 CY7C128A taa = 15,20,25,35,45,55 90/20 @ 55 D,L.BV
16K | 2Kx8—CSPower-Down 24 CY6116A taa = 20,25,35,45,55 8020 @55 D,L
16K | 2Kx8—CSPower-Down 32 CY6117A taa = 20,25,35,45,55 80/20 @55 L
16K 16K x1—CS Power-Down 20 CY7C167A taa = 15,20,25,35,45 50/15 @45 D,BV
16K | 4Kx4—CSPower-Down 20 CY7C168A taa = 15,20,25,35,45 70/15 @ 45 D,pV
16K 4Kx4 20 CY7C169A taa = 15,20,25,35,45 T0@45 P
16K 4Kx4—Output Enable 228 CY7C170A taa = 15,20,25,35,45 90 @45 PV
16K 4K x4—Separate I/O 248 CY7C171A taa = 15,20,25, 35,45 90 @45 D,L,RV
16K | 4Kx4—Separate1/O 248 CY7C172A taa = 15,20,25,35,45 90 @45 D,L,P
64K | 8Kx8—CSPower-Down 288 CY7C185 taa =15,20,25,35 12020@15 | BV
64K | 8Kx8—CSPower-Down 288 CY7C185A taa = 15,20,25,35,45 125/40@25 | D,L
64K 8K x8—CS Power-Down 28 CY7C186A taa = 15,20,25,35,45 125/40 @25 D,L
64K | 8Kx8—CSPower-Down 28 CY7C186 taa =20,25,35 120/20 @15 P
64K | 64Kx1—CSPower-Down 228 CY7C187A taa = 15,20,25,35,45 80/40 @25 D,L
64K 64K x1—CS Power-Down 228 CY7C187 taa = 15,20,25,35 90/40 @ 15 PV
64K | 16Kx4—CS Power-Down 228 CY7C164 taa =15,20,25,35 115/40 @15 BV
64K 16K x4—Output Enable 248 CY7C166 taa = 15,20,25,35 115/40 @15 PV
64K | 16Kx4—Separate1/O, Transparent Write | 28S CY7C161 taa = 15,20,25,35 115/40@15 | BV
64K 16K x4—Separate I/0 288 CY7C162 taa = 15,20,25,35 115/40 @15 BV
64K 16K x4—Separate I/O, Transparent Write 28 CY7C161A taa = 15,20,25,35,45 100/40 @ 20 D,L
64K | 16Kx4—Separate1/O 28 CY7C162A taa = 15,20,25,35,45 100/40@20 | D,L
64K 16K x4—CS Power-Down 22 CY7C164A taa = 15,20,25,35,45 100/40 @ 20 ‘ D,L
64K | 16Kx4—Output Enable 24 CY7C166A taa = 15,20,25,35,45 100/40@20 | D,L
72K 8Kx9 28 CY7C182 taa =25,35,45,55 140/35 @25 BV,S
256K | 32Kx8—CSPower-Down 28 CY7C198 taa = 25,35,45 160/35@25 | L,P
256K | 32Kx8—CS Power-Down 288 CY7C199 g,gA =12,15,20,25,35,45, 170/30 @25 IZ), LPV,
256K | 32Kx8—CSPower-Down (3.3V) 28S CY7C1399 taa =15,20,25 60/25 @20 BV
256K | 64Kx4—CSPower-Down 24 CY7C19%4 taa = 12,15,20,25,35,45 160/30@25 | D,L,RV

Note: Please contact a Cypress Representative for product availability.

1-12




—_—

———

%’;%YPRESS

Product Selector Guide

Static RAMS (continued)
Icc/Isp
Size Organization Pins Part Number Speed (ns) (mA @ ns) Packages
256K | 64Kx4—CS Power Downwith OE 28 CY7C196 taa = 12,15,20,25,35,45 160/30 @ 25 D,L,BV
256K | 64Kx4—Separate I/O, Transparent Write 28 CY7C191 taa = 12,15,20,25,35,45 120/30 @25 D,P
256K | 64Kx4—Separate [/O 28 CY7C192 taa = 12,15,20,25,35,45 12030@25 | D,L,pV
256K | 64Kx4—CSPower-Downw/OE 28 CY7C195 taa =12,15,20,25,35 160/30 @ 25 D,L,pV
256K | 256K x1—CS Power-Down 24 CY7C197 taa =12, 15,20,25,35,45 105/30 @ 25 D,L,BV
256K | 32Kx8—Synchronous 28 CY7C193 taa =20,22 150 @20 \%
288K | 32Kx9—CS Power-Down 32 CY7C188 taa = 15,20,25,35 160/40 @ 12 PV
576K | 32Kx18—Burst 52 CY7C178 tcpv = 8,10,12 (@ 0pF) 295/60 @8 ILN
576K | 32Kx18—Burst 52 CY7C179 tcpy = 8.10.12(@0pF) 295/60 @ 8 J,N
1M 64K x 18—Burst 52 CY7C1031 tcpv =8,10,12(@0pF) 265@38 J,N
™M 64K x 18—Burst 52 CY7C1032 tcpy =8,10,12(@0pF) 265@8 J,N
M 64K x 18—Burst (3.3V) 52 CY7C1331 tcpy = 12,16,19 (@ 0pF) 180@12 JN
M 64K x 18—Burst (3.3V) 52 CY7C1332 tcpy = 12,16,19 (@ 0pF) 180 @12 LN
™M 128K x8—CS Power-Down 32 CY7C1009 taa =12,15,20,25 185@12 D,L,pV
M 128K x8—CS Power-Down 32 CY7C109A taa =12,15,20,25,35 185@12 D,L,pV
M 256K x4—CS Power-Down 28 CY7C1006 taa = 12,15,20,25 165@12 D,pV
M 256K x4—CS Power-Downw/ OE 28 CY7C106A taa =12,15,20, 25,35 165@12 D,BV
M 256K x4—Separate I/O, Transparent Write | 32 CY7C1001 taa =12,15,20,25 165@12 D,PV
M 256K x4—Separate I/0, Transparent Write | 32 CY7C101A taa =12,15,20,25,35 165@12 D,PV
M 256K x4—Separate I/0 32 CY7C1002 taa =12,15,20,25 165@12 D,V
M 256K x4—Separate I/O 32 CY7C102A taa = 12,15,20,25,35 165@12 D,RV
M 1Mx 1—CS Power-Down 28 CY7C1007 taa = 12,15,20,25 150@12 D,RV
M 1Mx 1—CS Power-Down 28 CY7C107A taa =12,15,20, 25,35 150@12 D,pV
Dual-Port RAMs
Icc/Isp
Size Organization Pins Part Number Speed (ns) (mA @ns) Packages
8K 1K x8—Dual-Port Master 48 CY7C130 taa = 25,30,35,45,55 170 @ 25 D,P
8K 1Kx8—Dual-Port Slave 48 CY7C140 taa =25,30,35,45,55 170 @ 25 D,P
8K 1K x8—Dual-Port Master 52 CY7C131 taa =25,30,35,45,55 170 @25 J,L,N
8K 1K x8—Dual-Port Slave 52 CY7C141 taa = 25,30,35,45,55 170 @25 J,LLN
16K 2K x8—Dual Port Master 48 CY7C132 taa =25,30,35,45,55 170 @25 D,P
16K 2K x8—Dual-Port Slave 48 CY7C142 taa =25,30,35,45,55 170 @25 D,P
16K 2K x8—Dual-Port Master 52 CY7C136 taa = 25,30,35,45,55 170 @ 25 J,LLN
16K 2K x 8—Dual-Port Slave 52 CY7C146 taa =25,30,35,45,55 170 @25 J,LLN
32K 4K x8—Dual-Port, No Arbitration 48 CY7B134 taa =20,25,35 240 D,L,P
32K 4K x8—Dual-Port, w/Semaph 52 CY7B1342 taa = 20,25,35 240 J,L
32K 2K x 16—Dual-Port Slave 68 CY7C143 taa=15,25,35 150 JA
32K 2K x16—Dual-Port Master 68 CY7C133 taa=15,25,35 150 JA
32K | 4Kx8—Dual-Port,w/Semaph, Busy, Int 68 CY7B138 taa = 15,25,35 260 J,L
32K | 4Kx8—Dual-Port, No Arbitration 52 CY7B135 taa = 20,25,35 240 J,L
32K | 4Kx9—Dual-Port,w/Semaph, Busy, Int 68 CY7B139 taa = 15,25,35 260 J,L
64K | 8Kx8—Dual-Port,w/Semaph, Busy, Int 68 CY7B144 taa = 15,25,35 260 J,LLA
64K 8K x9—Dual-Port,w/Semaph, Busy, Int 68 CY7B145 taa = 15,25,35 260 JLLA

Note: Please contact a Cypress Representative for product availability.
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Dual-Port RAMS (continued)
Icc/Isp
Size Organization Pins Part Number Speed (ns) (mA @ns) Packages
64K | 4Kx16—Dual-Port,w/Semaph, Busy, Int 84 CY7C024 taa =15,25,35 200 JA
64K | 4Kx18—Dual-Port,w/Semaph, Busy, Int 84 CY7C0241 taa =15,25,35 200 JA
128K | 8Kx16—Dual-Portw/Semaph, Busy, Int 84 CY7C025 taa=15,25,35 200 JA
128K | 8Kx18—Dual-Portw/Semaph, Busy, Int 84 CY7C0251 taa=15,25,35 200 JA
128K | 16K x8—Dual-Portw/Semaph, Busy, Int 68 CY7C006 taa=15,25,35 200 N
128K | 16Kx9—Dual-Portw/Semaph, Busy, Int 68 CY7C016 taa=15,25,35 200 IN
SRAM Modules — Secondary Cache Subsystems
Ico/isp/Iccpr
Size Organization Pins Part Number Speed (MHz) (mA @ns) Packages
128K PClset Secondary Cache 112 CYM7420 fnax=33MHz 1100 PB
256K PClset Secondary Cache 112 CYM7421 fnax=33MHz 1200 PB
128K PClIset Secondary Cache 112 CYM7424 fnax=33MHz 1000 PB
256K PClset Secondary Cache 112 CYM7425 fax=33MHz 1600 PB
128K 1486 Secondary Cache 128 CYM7450 fmax=33MHz 900 PM
256K 1486 Secondary Cache 128 CYM7451 fnax=33MHz 1500 PM
128K i486 Secondary Cache 112 CYM7427 fnax=33MHz
256K 486 Secondary Cache 112 CYM7428 fhax=33MHz
256K 486 Secondary Cache 128 CYM7491 frax=33MHz 1300 PM
128K 1486 Secondary Cache 112 CYM9236 fmax=33MHz
256K 1486 Secondary Cache 112 CYM9237 fmax=33MHz
256K Pentium Cache 160 | CYM7432 fnax=60MHz 1300 PB
256K P54C Cache (Intel ™ Neptune) 160 CYMT74AP54 fimax=60,66 MHz
256K P54C Cache (Intel Neptune) 160 CYM74SP54 fmax=60,66 MHz
512K P54C Cache (Intel Neptune) 160 CYM74SP55 fmax=60,66 MHz
256K P54C Cache (Intel Triton) 160 CYM74A430 50,60,66 MHz
256K P54C Cache (Intel Triton) 160 | CYM74S430 50, 60,66 MHz
512K P54C Cache (Intel Triton) 160 CYM745431 50,60,66 MHz
256K P54C Cache (OPTi Viper) 160 CYM74A550 50,60,66 MHz
256K P54C Cache (OPTi Viper) 160 CYM74S550 50,60, 66 MHz
512K P54C Cache (OPTi Viper) 160 CYM748551 50,60,66 MHz
256K P54C Cache (VLSI590) 160 | CYM74A590 60,66 MHz
256K P54C Cache (VLSI590) 160 CYM74S590 60,66 MHz
512K P54C Cache (VLSI590) 160 | CYM74S591 60,66 MHz
32-Bit Standard SRAM Module Family
Icc/Is/Iccpr
Size Organization Pins Part Number Speed (ns) (mA @ns) Packages
512K 16Kx32 64 CYM1821 taa=12,15 960 @ 12 PM,PZ
taa = 20,25,30,35,45 720 @20 PM,PZ
2M 64K x32 64 CYM1831 taa = 15,20,25,30, 35,45 720 @25 PM,PN,PZ
AM 128Kx32 64 CYM1836 taa = 20,25,30,35,45 480 @20 PM,PZ
taa=15 760 @15
8M 256Kx32 64 CYM1841 taa = 25,30,35,45,55 960 @25 PM,PN,PZ
taa=20 1120@20
taa=15 1600 @ 15
8M 256K x 32 (72-pin Superset) 72 CYM1841AP7 taa=15,20,25,30,35,45 960(()@25 PM
16015
16M 512K x32(72-pin Superset) 72 CYM1846 taan=25,30,35 800 PM,PZ
32M 1Mx32 (64-pin Superset) 72 | cYMisst taa =25,30,35 1250 @30 PM,PN,PZ

Note: Please contact a Cypress Representative for product availability.
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8-, 16-, and 24-Bit SRAM Modules, 32-Bit PGA and DIP Modules

Ic¢/Iss/Iccpr
Size Organization Pins Part Number Speed (ns) (mA @ns) Packages
M 256Kx8—JEDECSep1/O 60 CYM1441 taa =20, 25,35,45 960 @ 25 PZ
4aM 512Kx8—JEDEC 32 CYM1464 taa = 20,25,30,35,45,55,70 300 @30 PD
4M 512Kx8—JEDEC 32 CYM1465 taa = 70,85, 100, 120,150 110@70 PD
M 1Mx8 36 CYM1471 taa = 85,100,120 110 @95 PS
16M 2Mx8 36 CYM1481 taa = 85,100, 120 110@85 PS
M 64Kx16 40 CYM1622 taa = 15,20,25,30,35,45 400 @25 PV
768K 32Kx24 56 CYM1720 taa = 15,20,25,30,35 330 @25 PZ
1.5M 64Kx24 56 CYM1730 taa = 25,30,35 510@25 PZ
M 32Kx32 66 CYM1828 taa = 25,30,35,45,55,70 400 @25 HG
M 64K x32 60 CYM1830 taa = 25,30,35,45,55 880 @25 HD
4M 128Kx32 66 CYM1838 taa =25,30,35 720 @ 25 HG
8M 256Kx32 60 CYM1840 taa = 20,25,30,35,45,55 1120 @25 PD
DRAM Controller Modules
Organization Bus Width Part Number Speed (MHz) Package
DRAM Accelerator 32-Bit CYM7232 25/33/40 PGC
DRAM Accelerator 64-Bit CYM7264 25/33/40 PGC
PLDs
Icc/Isp
Size Organization Pins Part Number Speed (ns) (mA @ ns) Packages
PAL20 16L8 20 | PALI6L8 tpp =4.5/5/7 180 D,J,L,P
PAL20 16R8 20 | PALI16RS ts/co = 2.5/4.5,2.5/5,3.5/6 180 D,J,L,P
PAL20 16R6 20 PAL16R6 tpp/s/co = 4.5/2.5/4.5,5/2.5/5, 180 D,J,L,P
7/3.5/6
PAL20 16R4 20 PAL16R4 tppss/co = 4.5/2.5/4.5,5/2.5/5, 180 D,J,L,P
7/3.5/6
PAL20 16L8 20 PALC16L8/L tpp =20 70,45 D,L,PQ,V,W
PAL20 16R8 20 PALC16R8/L ts/co = 15/12 70,45 D,L,EQ,V,\W
PAL20 16R6 20 |PALCI6R6/L | tppssico =20/20/15 70,45 D,L,BQ,V,W
PAL20 16R4 20 PALC16R4/L tppys/co = 20/20/15 70,45 D,L,PQ,V,W
PALCE20 16V8—Macrocell 208 PALCE16V8 tppys/co =5/3/4,7.5/5/5,10/7.5/7, 115/90 D,J,L,P
15/12/10,25/15/12
PALCE20 16V8—Macrocell 208 PALCE16V8L | tppssico =15/12/10,25/15/12 55 D,J,L,pQ
PALCE24 20V8—Macrocell 24 PALCE20V8 tpp/s/co =5/3/4,7.5/5/5,10/7.5/7, 115/90 D,J,L,P
15/12/10,25/15/12
PALCE24 20V8—Macrocell 24 PALCE20V8L | tpp/sico =15/12/10,25/15/12 55 D,J,L,P,Q
PAL24 22V10—Macrocell 24S PALC22V10/L | tppssico = 25/15/15 90,55 D,J,K,L,PQ,W
PAL24 22V10—Macrocell 24S PALC22V10B tppys/co = 15/10/10 90 D,H,J,K,L,
PAL24 22V10—Macrocell 24S PAL22V10C tpp/s/co =6/3/5.5,7.5/3/6,10/3.6/7.5 | 190 D,JL,L,P
PAL24 22VP10—Macrocell 248 PAL22VP10C tppys/co = 6/3/5.5,7.5/3/6,10/3.6/7.5 | 190 D,J,L,P
PALCE24 22V10—Macrocell 24 PALC22V10D tppys/co = 7.5/5/5,10/6/7,15/10/8 130/90/90 D,J,L,P
PAL24 22V10—Macrocell 24 |PAL22VIOG | tppysico = 5/2.5/4,6/3/5.5 190 JL
PAL24 22VP10—Macrocell 24 PAL22VP10G tpp/s/co = 5/2.5/4,6/3/5.5 190 J,L
PLD24 20G10—Generic 24S PLDC20G10 tppys/co = 25/15/15 55 D,J,L,PQ,W
PLD24 20G10—Generic 248 PLDC20G10B tppys/co = 15/12/10 70 D,HJLPQW
PLD24 20G10—Generic 24S | PLD20G10C | tppysico =7.5/3/6.5,10/3.6/7.5 190 D,J,L,P

Note: Please contact a Cypress Representative for product availability.
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PLDS (continued)
Ico/IsB
Size Organization Pins | PartNumber Speed (ns) (mA @ ns) Packages
PLD24 20RA10—Asynchronous 24S | PLD20RA10 tpp/s/co = 15/10/15 80 D,H,J,L.BQ,W
PLD28 7C330—State Machine 288 CY7C330 fmax., tis, tco = 66 MHz/3ns/12ns 11\2191@50 D,H,J,L,LBQ,W
Z
PLD28 7C331—Asynchronous, 288 | CY7C331 tppys/co = 20/12/20 120@25ns | D,H,J,L,BEQW
Registered
PLD28 7C335—Universal 28S CY7C335 fmax/tis = 100 MHz/2ns, 140 D,H,J,L,PQW
Synchronous 83MHz/2ns
CPLDs
Ico/Isp
Size Organization Pins | PartNumber Speed (ns) (mA) Packages
MAX28 7C344—32 Macrocell 28S CY7C344/B tppy/s/co = 15/9/10, 10/6/5 200/150 | D,H,J,BW
MAX44 7C343—64 Macrocell 44 CY7C343/B tpp/s/co = 20/12/12,12/8/6 135/125 |H,J,R
MAX68 7C342—128 Macrocell 68 | CY7C342/B | tppsico =25/15/14,12/8/6 250225 |H,I,R
MAX84 7C341—192 Macrocell 84 [CYIC341/B | tppysico = 25/20/16,15/10/7 380360 |H,J,R
MAX100 7C346—128 Macrocell 84, CY7C346/B tppy/s/co = 25/15/14,15/10/7 250/225 |H,J,N,R
100
FLAsH370—44 | 7C371—32-Macrocell Flash CPLD | 44 CY7C371 fmax/ts/tco=143MHz/6.5ns/6.5ns | 150/TBD |J,Y,A
FrasH370—44 | 7C372—64-Macrocell Flash CPLD | 44 CY7C372 fmax/ts/tco=100MHz/6.5ns/6.5ns | 180/TBD |J,Y
FLasn370—-84 | 7C373—64-Macrocell Flash CPLD 83,0 CY7C373 fmax/ts/tco = 100MHz/6.5ns/6.5ns | 180/TBD | A,J,G,Y
1
FLAsH370-84 | 7C374—128-Macrocell Flash CPLD ?(4)6 CY7C374 fmax/ts/tco = 100 MHz/6.5ns/6.5ns | 300/TBD | A,J,G,Y
FLASH370-160 | 7C375—128-Macrocell Flash CPLD | 160 CY7C375 fmax/ts/tco = 100MHz/6.5ns/6.5ns | 300/TBD | A,G,U
Frasu370—-160 | 7C376—192-Macrocell Flash CPLD | 160 CY7C376 fmax/ts/tco =83MHz/10ns/10ns 300/TBD | A,G
FLASH370-240 | 7C377—192-Macrocell Flash CPLD | 240 CY7C377 fmax/ts/tco =83MHz/10ns/10ns 300/TBD | BGA,N,G
FLASH370—-160 | 7C378—256-Macrocell Flash CPLD | 160 CY7C378 fmax/ts/tco = 83MHz/10ns/10ns 300/TBD | A,G
FLASH370—240 | 7C379—256-Macrocell Flash CPLD | 240 | CY7C379 fuax/ts/tco =83MHz/10ns/10ns | 300/TBD | BGA,N,G
FPGAs
Icc/Isp
Size Organization Pins Part Number Speed Grade (mA) Packages
pASIC380—1K CMOS 8x12, 1K Gates FPGA 44 CY7C381A -X,-0,-1,-2 Isp=10 J
pASIC380—-1K CMOS 8x12, 1K Gates FPGA 63, CY7C382A -X,-0,-1,-2 Isp=10 A,G,J
100
PASIC3380—1K3.3V | 3.3VCMOS 8x12, 1K Gates FPGA 44 CY7C3381A -0,-1 Igp=2 J
PASIC3380—1K3.3V | 3.3VCMOS 812, 1K Gates FPGA ?gb CY7C3382A -0,~-1 Isp=2 A,J
PASIC380—-2K CMOS 12x16, 2K GatesFPGA 68 CY7C383A -X,-0,—-1,-2 Isp =10 J
PASIC380—-2K CMOS 12x16, 2K Gates FPGA 84, CY7C384A -X,-0,-1,-2 Isp=10 A,G,J
100
PpASIC3380—2K 3.3V | 3.3V CMOS 12x16, 2K Gates FPGA 68 CY7C3383A -0,-1 Isp=10 J
pASIC3380—-2K3.3V | 3.3VCMOS 12x16, 2K Gates FPGA 836 CY7C3384A -0,-1 Isp=10 AJ
1
PASIC380—-4K CMOS 16x24, 4K Gates FPGA 83,0 CY7C385A -X,-0,-1,-2 Isg=10 Al
1
pASIC380-4K CMOS 16x24,4K Gates FPGA %ég, CY7C386A -X,-0,—-1,~2 Isg =10 A,G,U
PpASIC3380—4K 3.3V | 3.3VCMOS 16x24,4K Gates FPGA %, CY7C3385A -0,~1 Isg =10 AJ
0

Note: Please contact a Cypress Representative for product availability.
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FPGAS (continued)
Icc/Isp
Size Organization Pins Part Number Speed Grade (mA) Packages
PASIC3380—-4K 3.3V | 3.3V CMOS 16x24,4K Gates FPGA 144 CY7C3386A -0,-1 Isp=10 A
PASIC380—-8K CMOS 24x32, 8K Gates FPGA 144, CY7C387A -X,-0,-1,-2 Isg=10 AG
160
pASIC380—-8K CMOS 24x32, 8K Gates FPGA 2(2}8, CY7C388A -X,-0,-1,-2 Isp=10 N,G
223
PASIC3380—-8K3.3V | 3.3V CMOS 24x32, 8K Gates FPGA 144 CY7C3387A -0,-1 Isp=10 A
PASIC3380—-8K3.3V | 3.3V CMOS24x32, 8K GatesFPGA | 208 CY7C3388A -0,-1 Isg =10 N
PROMs
Icc/lss
Size Organization Pins | PartNumber Speed (ns) (mA @ ns) Packages
4K 512x8—Registered 248 CY7C225A tsa/co = 18/12,25/12,30/15, M@18 D,J,L,P
35/20,40/25
8K 1024x8—Registered 24S CY7C235A tsa/co = 18/12,25/12,30/15,40/20 90@ 18 D,J,L,P
8K 1Kx8 248 CY7C281A taa =25,30,45 90@45, D,J,P
100@30
8K 1Kx8 24 CYT7C282A taa =25,30,45 90@45, D,P
100@30
16K 2K x8—Registered 24S CY7C245A/ tsa/co = 15/10,18/12,25/12,35/15, 120@15, D,J,K,L,pQ,S,TW
AL 45%5 90,60 @25
16K 2Kx8 24S CY7C291A/ taa = 20,25,35,50 120 @20, D,LK,L,BQ,S,TW
AL 90,60 @25
16K 2Kx8 24 CY7C292A/ taa = 20,25,35,50 120 @20, D,P
AL 90 @25,
90,60 @ 35
16K 2K x 8—Power-Down 24S CY7C293A/ taa = 20,25,35,50 120/40 @ 20, D,L,Q,RW
AL 90/30 @25
60/15 @35
32K 4Kx8 24S CY7C243 taa = 20,25,35,45,55,70 120 D,J,BW
32K 4Kx8 24 CY7C244 taa= 20,25,35,45,55,70 120 D,pW
64K 8K x8—Power-Down 24S CY7C261 taa = 20,25, 35,45,55 120/40 @ 20, D,J,L,RQ, TTW
100/30 @ 35
64K 8Kx8 24S CY7C263 taa = 20,25, 35,45,55 120 @ 20, D,J,L,PQ, TW
100 @35
64K 8Kx8 24 CY7C264 taa = 20,25, 35,45,55 120 @20, D,pW
100 @35
64K 8K x8—Registered 28S CY7C265 tsa/co = 15/12,18/15,25/15,40/20, 120@ 15,18, D,J,L,P,QW
50%5 100 @ 25,40
80 @50
64K 8Kx8—EPROM Pinoutw/ | 28 CY7C266 taa = 20,25,35,45 120/15 @ 20, D,L,PQ,W
Power-Down 100/15 @ 35
64K | 8Kx8—Registered, 285 | CY7C269 tsaico = 15/12,25/15,40/20,50/25 120@15, D,J,LLBQ,W
Diagnostic 100 @ 40,
80@50
128K | 16Kx8—CS Power-Down 288 CY7C251 taa =45,55,65 100/30 LPW
128K | 16Kx8 28 CY7C254 taa =45,55,65 100/30 PW
256K | 32Kx8—Power-Down 28S CYTC271A taa = 25, 30,35, 45,55 90/15 D,J,K,L,,Q,TW
256K | 32Kx8—EPROM Pinout 28 CY7C274 Replaced by CY27H256
w/Power-Down
256K | 32Kx8—Registered 28S CY7C277 tsa/co = 30/15,40/20, 50/25 120 D,J,KL,BQ,TW
256K | 16Kx16 44 CY7C276 taa = 25,30,35 175 H,J,Q
512K | 64Kx8—EPROM Pinout 28 CY7C286 Replacedby CY27H512
w/Power-Down
512K | 64Kx8—Registered 28S CY7C287 tsa/co = 45/15,55/20, 65/25 120 D,J,LLEQ,W

Note: Please contact a Cypress Representative for product availability.
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EPROMs
Icc/Iss

Size Organization Pins Part Number Speed (ns) (mA @ns) Packages
64K | 16Kx8—EPROM 24 | CY27C64 taa=70,90,120, 150,200 100/15 D,J,BW

128K | 16Kx8—EPROM 28 CY27C128 taa=45,55,70, 90,120, 150,200 45/15 D,J, bW

256K | 32Kx8—EPROM 28 CY27C256 taa=45,55,70,90,120,150,200 45/15 D,J,P,W,Z (32-Pin)
256K | 32Kx8—EPROM 28S CY27C256T taa=45,55,70, 90,120, 150,200 45/15 W, Z (28-Pin)
256K | 32Kx8—EPROM 28 CY27H256 taa=25,30,35,45,55 50/15 D,J,BW

512K | 64Kx8—EPROM 28 | cy2rcsiz taa=70,90,120,150,200 40/15 D,LLEQ,W,Z
512K | 64Kx8—EPROM 28 | cy27H512 tan=25,30,35,45,55,70 50/15 D,H,J,LLEQW,Z
IM | 128Kx8—EPROM 2 | cyzrco0 taa= 70,90, 120,150,200 40115 D,H,J,L,BQ,W,Z
M 128K x8—EPROM 32 CY27H010 taa=25,30,35,45,55 50/15 D,H,J,L.EQ,W,Z

FIFOs
Icc/Isp
Organization Pins Part Number Speed (ns) (mA @ns) Packages

64x4 16 CY3341 1.2,2MHz 45 D,P
64x4 16 CY7C401 5,10,15,25 MHz 75 D,L,P
64x4—w/OE 16 CY7C403 10, 15,25 MHz 75 D,L,P
64x5 18 CY7C402 5,10,15,25 MHz 75 D,L,P
64x5—w/OE 18 CY7C404 10,15,25 MHz 75 D,L,P
64x8—w/OE and Almost Flags 28S CY7C408A 15,25,35 MHz 120 D,L,pV
64x9—w/Almost Flags 288 CY7C409A 15,25,35 MHz 120 D,L,BV
256x9—w/Half Full Flag 28 CY7C419 10,15, 20,25,30,40,65 | 120 D,L PV
512x9—w/Half Full Flag 28 CY7C420 20, 25,30,40,65 142/30 D,P
512x9—w/Half Full Flag 28S CY7C421 10, 15,20, 25,30,40,65 | 142/30 D,J, LBV
512 x 9—Clocked 28S CY7C441 14,20,30* 140/30 D,J, LBV
512 x 9—Clocked w/Prog. Flags 32 CY7C451 14,20,30* 140/30 D,J,L
512x 18—Clocked w/Prog. Flags 52 CY7C455 14,20,30* 160/40 J, LN

1K x9—w/Half Full Flag 28 CYT7C424 20, 25,30, 40,65 142/30 D,P

1K x9—w/Half Full Flag 28S CY7C425 10, 15,20, 25,30,40,65 | 142/30 DLV
1K x 18—Clocked w/Prog. Flags 52 CYT7C456 14,20,30* 160/40 J,LLN
2Kx9—w/Half Full Flag 28 CY7C428 20, 25,30,40,65 142/30 D,P
2K x9—w/Half Full Flag 28S CY7C429 10,15,20, 25,30,40,65 | 142/30 D,J,L,BV
2K x9—Bidirectional 288 CY7C439 25,30,40,65 147/40 D,J,L,P
2K x 9—Clocked 28S CY7C443 14,20,30* 140/30 D,J, L.V
2K x 9—Clocked w/ Prog. Flags 32 CY7C453 14,20,30* 140/30 D,J,L
2Kx18—Clocked w/Prog. Flags 52 CY7C457 14,20,30* 160/40 JL,LLLN
4K x9—w/Half Full Flag 28 CY7C432 25,30,40, 65 140/25 D,P
4Kx9—w/Half Full Flag 288 CY7C433 10,15,25,30,40,65 140/25 D,J, LBV
8K x 9—w/HalfFull Flag 28 CY7C460 15,25,40 160 D,J,L,P
8K x 9—w/Prog. Flags 28 CY7C470 15,25,40 160 D,J,L,P
16K x 9—w/Half Full Flag 28 CY7C462 15,25,40 160 D,J,L,P

16K x 9—w/Prog. Flags 28 CYT7C472 15,25,40 160 D,J,L,P
32K x 9—w/Half Full Flag 28 CY7C464 15,25,40 160 D,J,L,P
32K x 9—w/Prog. Flags 28 CY7C474 15,25,40 160 D,J,L,P
64K x 9—Module 28 CYM4208 25,30,40 640/100 HD
128K x 9—Module 28 CYM4209 25,30,40 640/100 HD
64x9 32 CY7C4421 10,15,25,35 50 LA

Note: Please contact a Cypress Representative for product availability.
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FIFOs (continued)
Icc/Iss
Organization Pins Part Number Speed (ns) (mA @ ns) Packages
256x9 32 CY7C4201 10, 15,25,35 50 1A
512x9 32 CY7C4211 10,15,25,35 50 LA
1Kx9 32 CY7C4221 10,15,25,35 50 LA
2Kx9 32 CY7C4231 10,15,25,35 50 LA
4Kx9 32 CY7C4241 10,15,25,35 50 LA
8Kx9 32 CY7C4251 10,15,25,35 50 LA
64x18 64,68 CY7C4425 10,15,25,35 100 LA
256x18 64,68 CY7C4205 10,15,25,35 100 LA
512x18 64,68 CY7C4215 10, 15,25, 35 100 LA
1Kx18 64,68 CY7C4225 10,15,25,35 100 LA
2Kx18 64,68 CY7C4235 10, 15,25,35 100 LA
4Kx18 64,68 CY7C4245 10,15,25,35 100 J,A
* Clocked FIFO [CY7C44x/45x] times are cycle times.
Logic
Icc/Isp
Description Pins Part Number Speed (mA @ ns) Packages
2901—4-Bit Slice 40 CY7C901 toLk = 23,31ns 70 D,J,L,P
2901—4-Bit Slice 40 CY2901 C 140 D,P
4x2901—16-Bit Slice 64 CY7C9101 tcrk = 30,40ns 60 LLLPG
2909—Sequencer 28 CY7C909 tcrk = 30,40ns 55 J,L,P
2911—Sequencer 20 CY7C911 tcLk = 30,40ns 55 D,J,L,P
ECL/TTL Translator—10KH 84 CY10E383 tpp =2.5/3ns 270 LN
ECL/TTL Translator—100K 84 CY101E383 tpp =2.5/3ns 270 LN
2909—Sequencer 28 CY2909 A 70 D,P
2911—Sequencer 20 CY2911 A 70 D,P
2910—Controller (17-word Stack) 40 CY7C910 tcLk = 40,50,93 ns 100 D,J,L,P
2910—Controller (9-word Stack) 40 CY2910 A 170 D,J,L,P
Design and Programming Tools
Description Type Part Number
Warp2forPC VHDL Design Tool CY3120
Warp2for Sun VHDL Design Tool CY3125
Warp3forPC VHDL/CAE Design Tool CY3130
Warp3 for Sun VHDL/CAE Design Tool CY3135
Impulse3 Programmer CY3500
VMEDbus Interface Products
Transfer Rate
Description Pins Part Number (MB/s) Icc (mA) Packages
VME Interface Controller 144/160 VICO068A 40 250 A,B,G,N,U
VME Address Controller 144/160 VACO068A — 150 B,G,N,U
64-Bit VIC 144/160 VIC64 80 300 A,B,G,N,U
Bus Interface Logic Circuit 64 CY7C964 — 120 AN, U
Slave VMEDbus Interface Controller 64 CY7C960/1 80 250 A,G,N,U

Note: Please contact a Cypress Representative for product availability.
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Communication Products

Description Pins Part Number Speed (MHz) Icc (mA) Packages
HOTLink Transmitter 28 CY7B923 160-330 70 LL,S
HOTLink Receiver 28 CY7B933 160330 130 LLS
Serial SONET Transceiver 24 CY7B951 51&155 50 S
10-Base 2/S Ethernet Coax Transceiver 16 CY7B8392 10 80 PJ
Fast Ethernet 100 Base-T4 Transceiver 80 CY7C971 10& 100 — N
HOTLink Evaluation Card — CY9266 160-330 — C,LF*
Integrated ATM Transceiver 100 CY7B955 51&155 — N
* Interface: C—Coax; T—twisted pair; F—fiber
Timing Technology Products
# of
Application Part # PLLs | #of Outputs Features Package
Motherboard Frequency Synthesizers 1CD2023 2 7 AllPCclocks, 10—-80 MHz, 5V 208
ICD2025 2 3 PCCPU & System clocks, 1.843—100MHz, 5V 168
ICD2027 2 6 AllPCclocks, power-down, 0.76—100 MHz, 5V 20S
ICD2028 3 8 Al PCclocks, user-configurable, 0.35—-100 MHz, 20S
5V/3.3V
1CD2093 2 12 Super-Buffer: 8 skew-controlled CPU clocks, 5V 248
CY2254 2 14 Pentium Triton chipset compatible: 4 CPU/6 PCI buff- 288
ered clocks,3.3V
CY2255 2 14 OPTIi Vj J)erchlpsetcompauble 1early/5 CPU/6 PCI 28S
buffered clocks, 3.3V
CY2257 2 14 Ali Aladdin clupset oompanble 1early/5 CPU/6 PCI 288
buffered clocks, 3.3
CY2291 3 8 AllPC clocks, factory EPROM programmable, 5V/3.3V | 20S
PC Graphics Frequency Synthesizers ICD2042A | 2 3 PCvideo/memory clocks, addressable, 5V 16S
ICD2061A | 2 2 PCvideo/memory clocks, user-programmable, SV 16S
ICD2062B | 2 6 PECLyvideo clock for workstations, 0.5—165 MHz, 5V 208
1CD2063 2 2 PCvideo/memory clocks, user-programmable, 5V/3.3V | 16S
General Purpose Programmable Products | ICD2051 2 5 User-programmable dual PLL, 0.3—120 MHz, 5V 168
ICD2053B | 1 1 User-programmable single PLL, 0.4—100 MHz, 5V 8S
QuiXTAL Embedded Crystal Products ICD6233 1 1 Metal can oscillator package, field programmable —
Programmable Skew Clock Buffer CY7B991 1 8 3-80 MHz, Programmable Skew (700 ps increments) J,L
(TTL Output)
Programmable Skew Clock Buffer CY7B992 | 1 8 3-80MHz, Programmable Skew (700 ps increments) J,L
(CMOS Output)
PC Chipsets
Description Pins Part Number Package
Single-chip solution for 486-based systems with Green 160 CY82C597 N
features. Supports SMI/CPU interface/cache control/
DRAM control/ISA Bus control/ VESA control
{)rg%lggent PCI BusBridge Chip. Connects ISA Bustothe | 160 CY82C599 N
us.

Note: Please contact a Cypress Representative for product availability.
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FCT-T Octal Logic Products (Vcc=5 Volts)

Propagation Delays (ns)
C B A Standard
Part Number Organization Pins | Com’l Ji\/lil Com’l | Mil | Com’l l Mil | Com’l | Mil Package
CY29FCTS52T 8-Bit Registered Transceiver 24 6.3 7.3 7.5 8.0 100 11.0 D,L,PQ,SO
CY29FCT520T Multilevel Pipeline Register 24 6.0 7.0 75 8.0 140 160 D,L,PQ,SO
CY29FCT818T Diagnostic Scan Register 24 6.0 7.6 75 9.0 9.0 120 | 130 180 | D,L,PQ,SO
CY54/74FCT138T | 1-of-8 Decoder 16 5.0 6.0 58 7.8 9.0 120 | D,L,pQ,SO
CY54/74FCT157T | Quad2-input Multiplexers 16 43 5.0 5.0 5.8 6.0 70 | D,L,RQ,SO
CY54/74FCT158T | Quad2-inputInverting 16 43 5.5 55 6.3 6.5 75 | D,L,pQ,SO
Multiplexers
CY54/74FCT163T | 4-Bit Binary Counter with 16 5.8 6.1 72 75 110 115 | D,L,BQ,SO
Synchronous Reset
CY54/74FCT191T | 4-Bit Up/Down Binary Counter 16 6.2 84 78 105 | 120 160 | D,L,RQ,SO
CY54/74FCT240T | 8-BitInverting Buffer/Line 20 43 4.7 48 51 8.0 9.0 | D,L,PQ,SO
Driverwith OE
CY54/7T4FCT244T | 8-Bit Buffer/Line Driverwith OE 20 4.1 4.6 4.8 5.1 6.5 70 | D,L,PQ,SO
CY54/74FCT245T | 8-Bit Transceiverwith OE 20 4.1 45 46 49 70 75 | D,L,BQ,SO
CY54/74FCT257T | Quad 2-input MultiplexerswithOE | 16 43 5.0 5.0 5.8 6.0 70 | D,L,Q,SO
CY54/74FCT273T %—Bit Register with Asynchronous | 20 5.8 6.5 72 83 130 150 | D,L,RQ,SO
eset
CY54/74FCT373T | 8-BitLatchwithOE 20 42 5.1 52 5.6 8.0 85 | D,L,pQ,SO
CY54/74FCT374T | 8-BitRegisterwithOE 20 52 6.2 6.5 72 100 11.0 { D,L,Q,SO
CY54/74FCT377T | 8-Bit Register with Clock Enable 20 52 55 7.2 83 13.0 150 | O,L,PQ,SO
CY54/74FCT399T | Quad 2-input Registers 16 6.1 6.6 7.0 7.5 100 115 | D,L,RQ,SO
CY54/74FCT480T | Dual 8-Bit Odd-Parity Generators/ | 24 5.6 7.0 7.5 9.5 13.0 17.0 | D,L,pQ,SO
Checkers
CY54/74FCT540T | 8-Bitlnverting Buffer/Line Driver | 20 43 4.7 4.8 51 8.5 9.5 | b,L,PQ,SO
with OE and Flow-Through Pinout
CY54/74FCT541T | 8-Bit Buffer/Line Driverwith OE 20 43 4.7 48 51 8.5 9.5 | D,L,pQ,SO
and Flow-Through Pinout
CY54/74FCT543T | 8-BitLatched TransceiverwithOE | 24 53 6.1 6.5 715 8.5 100 | D,L,PQ,SO
CY54/74FCT573T | 8-Bit LatchwithOE and 20 42 51 52 5.6 8.0 85 | D,L,pQ,SO
Flow-Through Pinout
CY54/74FCT574T | 8-Bit RegisterwithOEand 20 52 6.2 6.5 7.2 100 11.0 | D,L,PQ,SO
Flow-Through Pinout
CY54/74FCT646T 8-_B!ilt Registered Transceiver 24 5.4 6.0 6.3 7.7 9.0 11.0 | D,L,RQ,SO
witl
CYS54/74FCT648T | 8-Bit Inverting Registered 24 54 6.0 6.3 7.7 9.0 11.0 | D,L,PQ,SO
Transceiver withOE
CY54/74FCT652T | 8-Bit Registered Transceiver 24 54 6.0 6.3 7.7 9.0 110 | D,L,PQ,SO
withOE
CY54/74FCT821T | 10-Bit Registerwith OE 24 6.0 7.0 7.5 85 100 115 D,L,RQ,SO
CY54/74FCT823T | 9-Bit RegisterwithOE 24 6.0 7.0 7.5 85 100 115 D,L,RQ,SO
CY54/74FCT825T | 8-BitRegisterwithOE 24 6.0 7.0 7.5 8.5 10.0 115 D,L,EQ,SO
CY54/74FCT827T | 10-Bit BufferwithOE 24 44 5.0 5.0 6.5 8.0 9.0 D,L,RQ,SO
CY54/74FCT841T | 10-Bit LatchwithOE 24 5.5 6.3 6.5 7.5 9.0 100 D,L,P,Q,SO
Bus Switch
Propagation Delays (ns)
Part Number Organization Pins Com’l Packages
CYBUS3384 10-Bit Bus Switch 24 0.25 D,L,PQ,SO

Note: Please contact a Cypress Representative for product availability.
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FCT2-T Octal Logic Products with Resistor (Vcc=5 Volts)

Propagation Delays (ns)
C B A Standard
Part Number Organization Pins | Com’l lMil Com’l l Mil Com’ll Mil Com’li Mil Packages
CY54/74FCT2240T | 8-BitInverting Buffer/Line 20 43 4.8 51 8.0 9.0 | D,L,pQ,S0
. Driver with OE and 25Q Resistor
CY54/74FCT2244T | 8-Bit Buffer/Line DriverwithOE | 20 4.1 4.8 51 6.5 70 | D,L,BQ,SO
and 25Q Resistor
CY54/74FCT2245T | 8-Bit TransceiverwithOEand25Q | 20 4.1 4.6 49 7.0 75 | D,L,pQ,SO
Resistor :
CY54/74FCT2257T | Quad2-input Multiplexers with 16 43 5.0 5.8 6.0 7.0 | D,L,RQ,SO
OE and 25Q Resistor
CY54/74FCT2373T | 8-BitLatchwith OE and 25Q 20 47 51 52 5.6 8.0 85 | O,L,RQ,SO
Resistor
CY54/74FCT2374T | 8-BitRegisterwithOEand25Q 20 52 6.0 6.5 72 | 100 - 11.0 | D,L,PQ,SO
Resistor
CY54/74FCT2541T | 8-BitBuffer/Line DriverwithOE, | 20 4.1 4.6 4.8 5.1 8.0 9.0 | O,L,Q,SO
' Flow-Through Pinout and 25Q
Resistor
CY54/74FCT2543T | 8-Bit Latched Transceiverwith OE | 24 55 6.1 6.5 7.5 8.5 10.0 | D,L,R,Q,SO
and 25Q Resistor
CY54/74FCT2573T | 8-BitLatchwith OE, Flow- 20 4.7 51 52 5.6 8.0 85 | O,L,BQ,SO
Through Pinout and 25Q Resistor
CYS54/74FCT2574T | 8-Bit Registerwith OE, Flow- 20 52 6.0 6.5 72 | 100 11.0 | D,L,PQ,SO
Through Pinout and 25Q Resistor
CY54/74FCT2646T | 8-BitRegistered Transceiverwith | 24 54 6.0 6.3 7.7 9.0 110 | D,L,RQ,SO
OE and 25Q Resistor .
CY54/74FCT2648T | 8-Bit Inverting Registered 24 54 6.0 6.3 1.7 9.0 110 | D,L,RQ,SO
Transceiver with OE and 25Q
Resistor
CY54/74FCT2652T | 8-Bit Registered Transceiverwith | 24 5.4 6.0 6.3 7.7 9.0 11.0 | D,L,PQ,SO
OE and 25Q Resistor
CY54/74FCT2827T | 10-BitBufferwithOEand 25QRe- | 24 44 5.0 5.0 6.5 8.0 9.0 D,L,BQ,SO
sistor
FCT16 16-Bit High Drive Logic Products (Vcc=5 Volts)
Propagation Delays (ns)
C B A Standard
Part Number Organization Pins Com’l Com’l Com’l Com’l Package
CY74FCT16240T | 16-BitInverting Buffer/Line Driverwith OE 48 43 4.8 8.0 PA,PV
CY74FCT16244T 16-Bit Buffer/Line Driver with OE 48 4.1 4.8 6.5 PA,PV
CY74FCT16245T 16-Bit Transceiver withOE 48 4.1 4.6 7.0 PA,PV
CY74FCT16373T 16-Bit Latch withOE 48 42 52 8.0 PA,PV
CY74FCT16374T 16-Bit Register with OE 48 52 6.5 10.0 PA,PV
CY74FCT16444T 16-Bit 244 with Single OE 48 4.1 4.8 6.5 PA,PV
CY74FCT16445T 16-Bit 245 with Single OE and DIR 48 41 4.6 7.0 PA,PV
CY74FCT16500T 18-Bit Universal Bus Transceiver 56 4.6 51 PA,PV
CY74FCT16501T 18-Bit Universal Bus Transceiver 56 4.6 51 PA,PV
CY74FCT16543T 16-Bit Latched Transceiver with OE 56 53 6.5 85 PA,PV
CY74FCT16646T 16-Bit Registered Transceiver with OE 56 54 6.3 9.0 PA,PV
CY74FCT16652T 16-Bit Registered Transceiverwith OE 56 54 6.3 9.0 PA,PV
CY74FCT16823T 18-Bit RegisterwithOE 56 6.0 7.5 10.0 PA,PV
CY74FCT16827T 20-Bit Bufferwith OE 56 44 5.0 8.0 PA,PV
CY74AFCT16841T 20-Bit LatchwithOE 56 55 6.5 9.0 PA,PV
CY74FCT16952T 16-Bit Registered Transceiver | 56 6.3 7.5 10.0 PA,PV

Note: Please contact a Cypress Representative for product availability.
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FCT162 16-Bit Balanced Drive Logic Products (Vcc=5 Volts)

Propagation Delays (ns)
C B A Standard
Part Number Organization Pins Com’l Com’l Com’l Com’l Package
CY74FCT162240T | 16-BitInverting Buffer/Line Driver with OE 48 4.3 48 8.0 PA,PV
CY74FCT162244T | 16-BitBuffer/Line Driver with OE 48 4.1 48 6.5 PA,PV
CY74FCT162245T | 16-Bit Transceiverwith OE 48 4.1 4.6 7.0 PA,PV
CY74FCT162373T | 16-Bit LatchwithOE 48 4.2 52 8.0 PA,PV
CY74FCT162374T | 16-Bit RegisterwithOE 48 5.2 6.5 10.0 PA,PV
CY74FCT162500T | 18-Bit Universal Bus Transceiver 56 4.6 5.1 PA,PV
CY74FCT162501T | 18-Bit Universal Bus Transceiver 56 4.6 5.1 PA,PV
CY74FCT162543T | 16-Bit Latched Transceiverwith OE 56 53 6.5 8.5 PA,PV
CY74FCT162646T | 16-Bit Registered TransceiverwithOE 56 54 6.3 9.0 PA,PV
CY74FCT162652T | 16-Bit Registered Transceiver with OE 56 5.4 6.3 9.0 PA,PV
CY74FCT162823T | 18-BitRegisterwithOE 56 6.0 7.5 10.0 PA,PV
CY74FCT162827T | 20-Bit Bufferwith OE 56 4.4 5.0 8.0 PA,PV
CY74FCT162841T | 20-BitLatchwithOE 56 5.5 6.5 9.0 PA,PV
CY74FCT162952T | 16-BitRegistered Transceiver 56 6.3 7.5 10.0 PA,PV
FCT162H 16-Bit Balanced Drive, Bus Hold Logic Products (Vcc=5 Volts)
Propagation Delays (ns)
C B A Standard
Part Number Organization Pins Com’l Com’l Com’l Com’l Package
CY74FCT162H244T ]1_[6-}?3[ Buffer/Line Driver with OE with Bus 48 4.1 48 6.5 PA,PV
o
CY74FCT162H245T | 16-Bit Transceiver with OE with Bus Hold 48 4.1 4.6 7.0 PA,PV
CY74FCT162H501T 11-[8-51“ Universal Bus Transceiver with Bus 56 4.6 5.1 PA,PV
ol
CY74FCT162H952T | 16-Bit Registered Transceiver with Bus Hold 56 6.3 7.5 10.0 PA,PV

Note: Please contact a Cypress Representative for product availability.
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FCT2 Octal Logic Products with Resistor (Vcc=>5 Volts)

Propagation Delays (ns)
C B A Standard
Part Number Organization Pins [ Com’l | Mil | Com’l [ Mil [Com’l [ Mil [Com’l [ Mil | Packages

CY54/74FCT2240T | 8-BitInverting Buffer/Line 20 43 4.8 5.1 8.0 9.0 | D,L,RQ,SO
Driver with OE and 25Q Resistor

CY54/74FCT2244T | 8-Bit Buffer/Line DriverwithOE | 20 41 4.8 51 6.5 7.0 | D,L,pQ,SO
and 25Q Resistor

CY54/74FCT2245T %—Bit Transceiverwith OEand 25Q | 20 4.1 4.6 4.9 7.0 75 | D,L,RQ,SO

esistor

CY54/74FCT2257T | Quad 2-input Multiplexerswith 16 43 5.0 5.8 6.0 7.0 | D,L,pQ,SO
OE and 25Q Resistor )

CY54/74FCT2373T | 8-BitLatchwith OE and25Q 20 4.7 5.1 52 5.6 8.0 85 | D,L,pQ,SO
Resistor

CY54/74FCT2374T %—Bit Registerwith OE and 25Q 20 5.2 6.0 6.5 72 100 11.0 | D,L,BQ,SO

esistor

CY54/74FCT2541T | 8-Bit Buffer/Line Driverwith OE, | 20 4.1 4.6 4.8 5.1 8.0 9.0 | D,L,;Q,SO
Flow-Through Pinout and 252
Resistor

CY54/74FCT2543T | 8-Bit Latched TransceiverwithOE | 24 5.5 6.1 6.5 75 85 10.0 | D,L,P,Q,SO
and 25Q Resistor

CY54/74FCT2573T | 8-Bit Latchwith OE, Flow- 20 4.7 5.1 52 5.6 8.0 85 | D,L,BQ,SO
Through Pinout and 25Q Resistor

CY54/74FCT2574T | 8-Bit Registerwith OE, Flow- 20 5.2 6.0 6.5 72 100 11.0 | D,L,RQ,SO
Through Pinout and 25Q Resistor

CY54/74FCT2646T | 8-BitRegistered Transceiverwith | 24 5.4 6.0 6.3 7.7 9.0 110 | D,L,RQ,SO
OEand 25Q Resistor ‘

CY54/74FCT2648T | 8-Bit Inverting Registered 24 5.4 6.0 6.3 7.7 9.0 110 | D,L,pQ,SO
Transceiver with OE and 25Q
Resistor

CY54/74FCT2652T | 8-Bit Registered Transceiver with 24 54 6.0 6.3 1.7 9.0 11.0 | D,L,BQ,SO
OEand 25Q Resistor

CY54/74AFCT2827T | 10-BitBufferwithOEand25QRe- | 24 4.4 5.0 5.0 6.5 8.0 9.0 D,L,PQ,SO
sistor

Notes:

The above specifications are for the commercial temperature range of 0°C to 70°C. Military temperature range (—55°C to +125°C) product processed
to MIL-STD-883 Revision C is also available for most products. Speed and power selections may vary from those above. Contact your local sales office
for more information.

Commercial grade product is available in plastic, CERDIP, or LCC. Military grade product is available in CERDIP, LCC, or PGA.
Power supplies for most product lines are Vec = 5V % 10%.

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

E K, and T packages are special order only.
Please contact a Cypress representative for product availability.

MAX and MAX+PLUS are registered trademarks of Altera Corporation. Pentium is a trademark of Intel Corporation.

Package Code:

B = Plastic Pin Grid Array Q = Windowed LCC HD = Hermetic DIP (Module)
D = CerDIP Q = QSop HG = Ceramic PGA (Module)
E = Tape Automated Bond (TAB) R = Windowed PGA PA = TSSOP

F = Flatpack S = SOIC PD = Plastic DIP (Module)
G = Pin Grid Array (PGA) T = Windowed Cerpack PM = Plastic SIMM

H = Windowed Hermetic LCC U = Ceramic Quad Flatpack PN = Plastic Angled SIMM

J = PLCC V = S0J PS = Plastic SIP

K = Cerpack W = Windowed Cerdip PV = SSOP

L = Leadless Chip Carrier (LCC) X = DICE PZ = Plastic ZIP

N = Plastic Quad Flatpack Y = Ceramic LCC SO = SOIC

P = Plastic Z = TSOP

Document #: 38—00237—-E

Note: Please contact a Cypress Representative for product availability.
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Product Line Cross Reference

CYPRESS
2147-35C
2147-45C
2147-45C
2147-45M+
2147-55C
2147-55M
2148-35C
2148-35C
2148-35M
2148-45C
2148-45C
2148—-45M
2148—-45M+
2148-55C
2148-55C
2148—-55M
2149-35C
2149-35C
2149-35M
2149-45C
2149-45M
2149-45M
2149-55C
2149-55C
2149-55M
21148-35C
21148—-45C
21148-45C
21148-55C
21149-35C
21149-45C
21LA49—-45C
21149-55C
27S03AC
27S03AM
27803C
27803C
27S03M
27S03M
27S07AC
27S07AM
27807C
27S07T™M
27S07TM
54S189M
6116A—45C
6116A—-55C
6116A—55M
748189C
7C122-25C
7C122-35C
7C122-35M
7C123-12C
7C128A-35C
7C128A—-45C
7C128A—-45M
7C128A—-55C
7C128A—-55M
7C147-35C
7C147-45C
7C148-35C
7C148—-45C

CYPRESS
7C147-35C
2147-35C
7C147—-45C
7C147-45M+
2147-45C
2147—-45M
211L48-35C
7C148-35C
7C148—-35M
2148-35C
211L48-45C
2148-35M
7C148—-45M+
2148—45C
21148-55C
2148—45M
21149-35C
7C149-35C
7C149-35M
21L49-45C
2149-35M
7C149—-45M
2149-45C
211L49-55C
2149—-45M
7C148-35C
21148-35C
7C148—45C
211L48-45C
7C149-25C
21149-35C
7C149-45C
21149-45C
7C189-25C
7C189-25M
27S03AC
74S189C
27S03AM
54S189M
7C190—-25C
7C190—25M
27S07AC
27S07AM
7C190-25M
27S03M
6116A—-35C
6116A—-45C
6116A—45M
27S03C
7C122-15C+
7C122-25C
7C122-25M
7C123-7C
7C128A-25C
7C128A—-35C
7C128A—-35M+
7C128A—45C+
7C128A—45M+
7C147-25C+
7C147-35C
7C148—-25C+
7C148-35C

CYPRESS
7C149-35C
7C149-45C
7C149—-45M
7C150-25C
7C150-35C
7C150—-35M
7C167A~-35C
7C167TA—-45M
7C168A—-35C
7C168A—45M
7C169A-35C
7C169A—40M
7C170A-35C
7C170A—-45C
7C170A—-45M
7C171A-35C
7C171A-45M
7C172A-35C
7C172A—-45M
7C189-25C
7C190-25C
7C191-45M
7C192—-45M
7C194-35C
7C194—-45C
7C194—-45M
7C196—-35C
7C196—45C
7C197-35C
7C197-45C
7C197-45M
7C198-45C
7C198-55C
7C198—-55M
7C199-45C
7C199-55C
7C199-55M
7C225

7C235

7C245

7C271

7C274

7C281

7C286

7C291

7C292
9122-25C
9122-25C
9122-35C
9122-35C
9122-45C
911.22-25C
91L22-35C
911.22—45C
93422AC
93422AC
93422AM
93422C
93422M
93422M
93L422AC
93L422AC

CYPRESS
7C149-25C+
7C149-35C
7C149-35M
7C150-15C
7C150-25C
7C150—-25M
7C167A-25C
7C167A-35M+
7C168A-25C
7C168A—35M+
7C169A—-25C
7C169A-35M+
7C170A-25C
7C170A-35C
7C170A-35M
7C171A-25C
7C171A-35M+
7C172A-25C
7C172A-35M+
7C189-15C+
7C190—-15C+
7C191-35M
7C192-35M
7C194-25C
7C194-35C+
7C194-35M
7C196-25C
7C196—35C+
7C197-25C
7C197-35C+
7C197-35M
7C198-35C
7C198—-45C+
7C198—-45M
7C199-35C
7C199-45C+
7C199—-45M
TC225A
TC235A
7C245A
TC271A
27TH256
7C281A
27H512
7C291A
7C292A
7C122~15C
911.22-25C
9122-25C
911.22-35C
931422C
7C122-25C
7C122-35C
93LA22AC
7C122-35C
9122-35C
7C122-35M
931L422AC
93422AM
93L422AM
7C122-35C
911.22—-45C

CYPRESS
931L422AM
931.422C

93L422M
PALC16L8-25C
PALC16L8-30M
PALC16L8-35C
PALC16L8—-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
7C122-35M
93LA422AC
93L422AM
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
PREFIXEPM
PREFIX:EP
22V10-10C
22V10-10C
22V10-10C
22V10-10C
22V10-15C
22V10-15C
5032DC
5032DC-2
5032DC~-15
5032DC-17
5032DC-20
5032DC-25
5032DM
5032DM-25
50321C
5032JC-2
5032JC-15
5032JC-17
5032JC-20
5032JC-25
5032J1-20
5032]M
5032IM-25
5032LC
5032LC-2
5032LC~-15
5032LC-17
5032LC-20
5032LC-25
5032PC

CYPRESS
PREFIX:CY
PREFIX:PALC
PALC22V10D-7C
PALC22V10D-10C
PAL22V10C~7C+
PAL22V10C-10C+
PALC22V10B—-15C
PALC22V10D~-15C
7C344-25WC
7C344-20WC
7C344—-15WC

Call Factory
7C344—-20WC
7C344-25WC
7C344-25WMB
7C344-25WMB
7C344—25HC
7C344-20HC
7C344—15HC

Call Factory
7C344—20HC
7C344—-25HC
7C344~20HI
7C344—25HMB
7C344—-25HMB
7C344-25]C
7C344-20JC
7C344~15]C

Call Factory
7C344-20JC
7C344-25]C
7C344—25PC
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Product Line Cross Reference

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

+

ALTERA CYPRESS ALTERA CYPRESS AMD CYPRESS
5032PC-2 7C344—-20PC 5192GC-2 7C341-30RC 27PS291AM 7C293A—50M+
5032PC—-15 7C344—15PC 5192JC 7C341-35HC 27PS291C 7C293A—-50C
5032PC—17 Call Factory 5192JC~1 7C341-25HC 27PS291M 7C293A—-50M +
5032PC—20 7C344-20PC 5192JC-2 7C341-30HC 27S181AC 7C282A-30C
5032PC—25 7C344-25PC 519271 7C341-35HI 27S181AM 7C282A-45M
5064JC 7C343-35HC 5192LC 7C341-35JC 275181C 7C282A—45C
50641C—1 7C343-25HC 5192LC-1 7C341-251C 27S181M 7C282A—45M
5064JC—2 7C343-30HC 5192LC-2 7C341-30JC 27S191AC 7C292A-35C
5064J1 7C343-35HI 27S191AM 7C292A~50M
5064JM 7C343-35HMB AMD CYPRESS 278191C 7C292A-50C
5064LC 7C343-35JC PREFIX:Am PREFIX:CY 27S191M 7C292A—-50M
5064LC—1 7C343-25]C PREFIX:SN PREFIX: CY 27S191SAC 7C292A-25C
5064LC—2 7C343-30JC SUFFIX:B SUFFIX:B 27S191SAM 7C292A-30M
5128AGC-12 7C342B~12RC SUFFIX:D SUFFIX: W 27S25AC 7C225A-30C
5128AGC-15 7C342B-15RC SUFFIX:E SUFFIX:Z 27S25AM 7C225A~35M
5128AGC-20 7C342B-20RC SUFFIX:F SUFFIX:F 27S25C 7C225A~40C
5128AJC—12 7C342B-12HC SUFFIX:J SUFFIX:J 27S25M 7C225A—40M
5128AJC-15 7C342B-15HC SUFFIX:L SUFFIX:L 27S25SAC 7C225A-25C
5128AJC-20 7C342B-20HC SUFFIX:P SUFFIX: P 27S255AM 7C225A—-30M
5128ALC-12 7C342B-12JC 27C64-55C 7C266-55C 27S43AC 7C244-45C
5128ALC-15 7C342B-15JC 27C64—-70C 27C64-70C 27S43C 7C244-55C
5128ALC-20 7C342B-201C 27C64—90C 27C64-90C 27S281AC 7C281A~30C
5128GC 7C342-35RC 27C64-120C 27C64-120C 27S281AM 7C281A—45M
5128GC—1 7C342-25RC 27C64~150C 27C64—-150C 275281C 7C281A~45C
5128GC-2 7C342-30RC 27C64-200C 27C64-200C 275281M 7C281A—45M
5128GM 7C342-35RMB 27C010-90C 27€010-90C 278291AC 7C291A~35C
51281C 7C342-35HC 27€010-120C 27C010-120C 27S291AM 7C291A~50M
5128JC~1 7C342-25HC 27€010-150C 27C010-150C 275291C 7C291A-50C
5128]C-2 7C342-30HC 27€010-200C 27C010-200C 27S291M 7C291A—~50M
5128]1 7C342-35HI 27C128-45C 27C128-45C 275291SAC 7C291A-25C
512812 7C342—-30HI 27C128-55C 27C128-55C 27S291SAM 7C291A—-30M
5128]M 7C342-35HMB 27C128-70C 27C128-70C 27S35AC 7C235A-30C
5128LC 7C342-351C 27C128-90C - 27C128-90C+ 27S35AM 7C235A~40M
5128LC-1 7C342-25)C 27C128-120C 27C128-120C+ 27835C 7C235A—~40C
5128LC-2 7C342-30JC 27C128-150C 27C128-150C+ 27835M 7C235A—40M
5128L1 7C342-35J1 27C128~200C 27C128-200C+ 27S45AC 7C245A-35C
5128L1-2 7C342-30HI1 27C256-55C 27C256-55C 27S45AM 7C245A—45M
5130GC 7C346—35RC 27C256—70C 27C256-70C+ 27545C 7C245A—45C
5130GC-1 7C346—-25RC 27C256—-90C 27C256-90C+ 27545M 7C245A—45M
5130GC-2 7C346—30RC 27C256-120C 27C256—120C+ 27S45SAC 7C245A—-25C
5130GM 7C346-35RM 27C256-150C 27C256-150C+ 27S455AM 7C245A—25M—
5130JC 7C346-35HC 27C256—200C 27C256—-200C+ 27S49A 7C264-40C
5130JC~1 7C346-25HC 27C512-75C 27H512-70C 27S49AM 7C264-55M
5130JC-2 7C346-30HC 27C512-90C 27H512-90C 27549C 7C264-55C
5130JM 7C346-35HM 27C512-120C 27H512-120C 27S49M 7C264-55M
5130LC 7C346-351C 27C512~150C 27H512-150C 27S49SAC 7C264-25C
5130LC—-1 7C346-25JC 27C512-200C 27H512-200C 27S49SAM 7C264—-25M
5130LC—2 7C346-30JC 27H010-45 27H010-45 2841AC 3341C
5130LI 7C346-35]1 27H010-55 27H010-55 2841AM 3341M
5130LI-2 7C346-30J1 27H010-70 27C010~70 2841C 3341C
5130QC 7C346-35NC 27H010-90 27C010-90 2841M 3341M
5130QC~1 7C346-25NC 27H256-35C 27H256-35C 7201-25 7C420-25
5130QC-2 7C346-30NC 27H256-45C 27C256~45C 7201-25R 7C421-25
5130Q1 7C346—35N1 2TH256-45M 27C256—45M 7201-35 7C420-30
5192AGC-15 7C341B—15RC 27H256—55C 27C256-55C 7201-35R 7C421-30
5192AGC—-20 7C341B-20RC 27H256-55M 27C256-55M 7201-50 7C420-40
5192AIC~15 7C341B-15HC 27H256—70C 27C256—70C 7201-50R 7C421-40
5192AJC—-20 7C341B—20HC 27LS291M 7C291A-35M 7201-65 7C420-65
5192ALC-1 7C341B-15JC 27PS191AC 7C292A~50C 7201-65R 7C421-65
5192ALC-2 7C341B-20JC 27PS191AM 7C292A~50M+ 720180 7C420-65
5192GC 7C341-35RC 27pS191C 7C292A-50C 7201—80R 7C421-65
5192GC—1 7C341-25RC 27PS191M 7C292A~50M + 7202A—15 7C425A—15
27PS291AC 7C293A—50C

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

See Austin Semiconductor for military products 1-26

#

¥
k3

*



——

Product Line Cross Reference

=
=7 CYPRESS

AMD CYPRESS
7202A-25 7C424-25
7202A—-25R 7C425-25
7202A~-35 7C424-30
7202A-35R 7C425-30
7202A-50 7C424-40
7202A-50R 7C425-40
7202A-65 7C424-65
7202A—-65R 7C425-65
7202A-80 7C424-65
7202A—-80R 7C425—-65
7203A-15 TC429A~15
7203A-25 7C428-25
7203A-25R 7C429-25
7203A-35 7C428-30
7203A-35R 7C429-30
7203A-50 7C428-40
7203A—-50R 7C429-40
7203A—65 7C428-65
7203A—-65R 7C429-65
7203A-80 7C428-65
7203A—-80R 7C429-65
7204A-15 TC433A-15
T204A-25 7C432-25
T204A-35 7C432-30
7204A~-50 7C432—-40
7204A-65 7C432-65
7204A-80 7C432-65
7205A-15 7C460—-15
7205A-25 7C460-25
748189C 745189C
MACH110-12JC 7C371-83JC
MACH110-15JC 7C371-66JC
MACH110-20JC 7C371-66JC
MACH110-20/BXA  7C371-66YMB
MACH130-15JC 7C373-83]C
MACH130-20JC 7C373-66]C

MACH130-20/BXA
MACH210-12)C
MACH210-15JC
MACH210-20JC
MACH210—-20/BXA
MACH210A-10JC
MACH210A-12JC
MACH230-15JC
MACH230-20JC
MACH435-15JC
MACH435-20JC
PAL16L8—-4C
PAL16L8-5C
PAL16L8—-7C
PAL16L8—-10/B
PAL16L8-12/B
PAL16L8—D/2
PAL16L8A—-4C
PAL16L8A—-4M
PAL16L8AC
PAL16L8ALC
PAL16L8ALM
PAL16L8AM
PAL16L8BM
PAL16L8C
PAL16L8LC

7C373-66YMB
7C372-100JC
7C372—-83JC
7C372-66JC
7C372-66YMB
7C372-125JC
7C372-100JC
7C374—-83JC
7C374-66JC
7C374-83JC
7C374-66]JC
PAL16L8—-4C
PAL16L8-5C
PAL161.8—7C
PAL16L8—-10M
PAL16L8—-10M
PAL16L8—-7C
PALC16L8L-35C
PALC16L8—-40M
PALC16L8—-25C
PALC16L8~-25C
PALC16L8—-30M
PALC16L8~30M
PALC16L8-20M
PALC16L8-35C
PALC16L8—-35C

AMD
PAL16L8LM
PAL16L8M
PAL16L8QC
PAL16L8QM
PAL16R4—-4C
PAL16R4-5C
PAL16R4-7C
PAL16R4-10/B
PAL16R4~12/B
PAL16R4-D/2
PAL16R4A—-4C
PAL16R4A—-4M
PAL16R4ALC
PAL16R4ALM
PAL16R4AM
PAL16R4BM
PAL16R4C
PAL16R4LC
PAL16R4LM
PAL16R4M
PAL16R4QC
PAL16R4QM
PAL16R6—-4C
PAL16R6—-5C
PAL16R6—-7C
PAL16R6-10/B
PAL16R6—-12/B
PAL16R6—-D/2
PAL16R6A—-4C
PAL16R6A—4M
PAL16R6AC
PAL16R6ALC
PAL16R6ALM
PAL16R6AM
PAL16R6BM
PAL16R6C
PAL16R6LC
PAL16R6LM
PAL16R6M
PAL16R6QC
PAL16R6QM
PAL16R8-4C
PAL16R8-5C
PAL16R8-7C
PAL16R8-10/B
PAL16R8—-12/B
PAL16R8—-D/2
PAL16R8A—-4C
PAL16R8A—4M
PAL16R8AC
PAL16RSALC
PAL16RSALM
PAL16RSAM
PAL16R8BM
PAL16R8C
PAL16R8LC
PAL16R8LM
PAL16R8M
PAL16R8QC
PAL16R8QM
PAL22V10-7JC
PAL22V10-7PC

CYPRESS
PALC16L8—40M
PALC16L8-40M
PALC16L8L-35C
PALC16L8—40M
PAL16R4-4C
PAL16R4-5C
PAL16R4-7C
PAL16R4—10M
PAL16R4—-10M
PAL16R4-7C
PALC16R4L—35C
PALC16R4—-40M
PALC16R4-25C
PALC16R4-30M
PALC16R4-30M
PALC16R4-20M
PALC16R4-35C
PALC16R4-35C
PALC16R4—-40M
PALC16R4—40M
PALC16R4L-35C
PALC16R4—-40M
PAL16R6—4C
PAL16R6—-5C
PAL16R6—7C
PAL16R6—10M
PAL16R6—-10M
PAL16R6—-7C
PALC16R6L—35C
PALC16R6~40M
PALC16R6~25C
PALC16R6-25C
PALC16R6—-30M
PALC16R6-30M
PALC16R6-20M
PALC16R6-35C
PALC16R6-35C
PALC16R6—40M
PALC16R6—40M
PALC16R6L—35C
PALC16R6—40M
PAL16R8-4C
PAL16R8-5C
PAL16R8-7C
PAL16R8—10M
PAL16R8—-10M
PAL16R8-7C
PALC16R8L—-35
PALC16R8—-40M
PALC16R8-25C
PALC16R8-25C
PALC16R8-30M
PALC16R8-30M
PALC16R8~-20M
PALC16R8-35C
PALC16R8-35C
PALC16R8-40M
PALC16R8-40M
PALC16R8L~35
PALC16R8—-40M
PALC22V10D-7JC
PALC22V10D-7PC

AMD
PAL22V10-10DC
PAL22V10-10JC
PAL22V10-10PC
PAL22V10-12/B3A
PAL22V10-12/BLA
PAL22V10-15DC
PAL22V10-15JC
PAL22V10-15PC
PAL22V10-20/B3A
PAL22V10-20/BLA
PAL22V10/B3A
PAL22V10/BLA
PAL22V10A/B3A
PAL22V10A/BLA
PAL22V10ADC
PAL22V10AJC
PAL22V10APC
PAL22V10DC
PAL22V10JC
PAL22V10PC
PALCE16V8H-5IC/4
PALCE16V8H-7JC/4
PALCE16V8H-7PC/4
PALCE16V8H-10JC/4
PALCE16V8H-10PC/4
PALCE16V8H-15JC/4
PALCE16V8H-15PC/4
PALCE16V8H-25JC/4
PALCE16V8H-25PC/4
PALCE16V8Q-15JC/4
PALCE16V8Q-15PC/4
PALCE16V8Q-25]C/4
PALCE16V8Q-25PC/4
PALCE22V10H-7JC
PALCE22V10H-10PC
PALCE22V10H-10JC
PALCE22V10H-10PC
PALCE22V10H -
15/B3A
PALCE22V10H -
15/BLA
PALCE22V10H-15JC
PALCE22V10H-15PC
PALCE22V10H -
20/B3A
PALCE22V10H-
20/BLA
PALCE22V10H -
25/B3A
PALCE22V10H~
25/BLA
PALCE22V10H-25JC
PALCE22V10H-25PC
PALCE22V10H-
30/B3A
PALCE22V10H-
30/BLA

CYPRESS
PALC22V10D-10DC
PALC22V10D-10JC
PALC22V10D-10PC
PALC22V10B-10LMB
PALC22V10B-10DMB
PALC22V10B-15DC
PALC22V10B-15]C
PALC22V10B-15PC
PALC22V10B—20LM
PALC22V10B-20DM
PALC22V10-35LMB
PALC22V10-35DMB
PALC22V10-25LMB
PALC22V10-25DMB
PALC22V10-25DC
PALC22V10-25IC
PALC22V10-25PC
PALC22V10-35DC
PALC22V10-35IC
PALC22V10-35PC
PALCE16V8-5JC
PALCE16V8-7IC
PALCE16V8—7PC
PALCE16V8-10JC
PALCE16V8—10PC
PALCE16V8~15IC
PALCE16V8—15PC
PALCE16V8-25]C
PALCE16V8—25PC
PALCE16V8L~15]C
PALCE16V8L~15PC
PALCE16V8L~25]C
PALCE16V8L~25PC
PALC22V10D—-10JC
PALC22V10D—-7PC
PALC22V10D-10JC
PALC22V10D-10P
PALC22V10D—
15LMB
PALC22V10D~
15DMB
PALC22V10D-15JC
PALC22V10D-15PC
PALC22V10D—
20LMB

PALC22V10D -
20DMB
PALC22V10D~-
25LMB
PALC22V10D—
25DMB
PALC22V10D-25JC

PALC22V10D-25PC

PALC22V10D~-
25LMB

PALC22V10D~-
25DMB
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. Product Line Cross Reference
# CYPRESS
ANALOG DEV CYPRESS AUSTIN CYPRESS FUJITSU CYPRESS
PREFIX: ADSP PREFIX:CY SEMICONDUCTOR 2147H-35 2147-35C
SUFFIX: 883B SUFFIX:B 5C2564—45M 7C194—-45MB 2147H—-45 2147-45C
SUFFIX: D SUFFIX: D 5C2568—25M 7C199-25MB 2149-45 2149—-45C
SUFEIX:E SUFFIX:L 5C2568—35M 7C199-35MB 27C128—170C 27C128-150C+
SUFFIX:F SUFFIX:F 5C2568—45B 7C199-45MB 27C128~200C 27C128-200C+
SUFFIX: G SUFFIX: G 5C2568CW—25M 7C198-25MB 27C128—-250C 27C128-200C+
5C2568CW—35M 7C198~35MB 27C256A~150C 27C256-150C+
ATMEL CYPRESS 5C2568CW—45B 7C198—45MB 27C256A—170C 27C256—-150C+
PREFIX: AT PREFIX:CY 5C2568W—25M 7C198—25MB 27C256A—200C 27C256—200C+
SUFFIX: D SUFFIX: W 5C2568W—35M 7C198-35MB 7132E 7C282A-45C
SUFFIX:K SUFFIX:H 5C2568W—45B 7C198—-45MB 7132E—SK 7C281A-45C
SUFFIX: L SUFFIX:Q 5C6401—20M 7C187A~20MB 7132E—W 7C282A-45M
SUFFIX:J SUFFIX:J 506401—25M 7C187A-25MB 7132H 7C282A~45C
SUFFIX: P SUFFIX: P 5C6401—30M 7C187A—-25MB 7132H-SK 7C281A-45C
SUFFIX: T SUFFIX:Z 5C6401—35M 7C187A-35MB 7132L—70 7C281/2A-45C
22V10 PALC22V10 5C6404—20M 7C164A—20MB 7132Y 7C282A~30C
22V10-15 PALC22V10B 5C6404—25M 7C164A—25MB 7132Y—-SK 7C281A-30C
27C010-45C 27H010-45C 5C6404—30M 7C164A—25MB 7138E—55 7C291/2A~50C
27C010-55C 27H010-55C 5C6404—35M 7C164A—35MB 7138E-W 7C2912A-50M
27C010-70C 27C010-50C 5C6408—20M 7C185A—-20MB 7138H-45 7C291/2A-35C
27C010-90C 27C010-90C 5C6408—25M 7C185A-25M 7138Y-35 7C291/2A-35C
27C010-120C 27€010-120C 5C6408—30M 7C185A-25MB 7144E 7C264—55C
27C010-150C 27C010-150C 5C6408—35M 7C185A—~35MB 7144B—-W 7C264—55M
27C010-200C 27C010~200C 7144H 7C264~55C
27C512-70C 27H512-70C CATALYST CYPRESS 71A38-25 7C291/2A-25C
27C512—-90C 27C512-90C PREFIX: CAT PREFIX:CY 71A38-35 7C291/2A-35C
27C512—120C 27C512-120C 27HC256-55L 27C256—-55C+ 71C44-35 7C264-35C
27C512—-150C 27C512-150C 27HC256—70L 27C256-70C+ 71C44—45 7C264—45C
27C512-200C 27C512~200C 27HC256—90L 27C256-70C+ 71C46—45 7C254—45C
27C256R —70C 27C256—-70C 27HC256-120L 27C256-120C+ 7226RA/S~25 7C225A-25C
27C256R-90C 27C256—90C+ 27HC256L/LI-55 27C256-55C/T 7232RA-25 7C235A~25C
27C256R—~120C 27C256—~120C+ 27HC256L/LI-70 27C256-70CN 7238RA~20 7C245A-18C
27C256R—150C 27C256—150C+ 7238RA—20~W 7C245A—-18M
27C256R—200C 27C256~200C+ DALLAS CYPRESS 7238RA—25 TC245A~25C
27HC256R —35C 27C256~35C PREFIX: DS PREFIX: CY 7238RA—25-W 7C245A~25M
27HC256R —45C 27C256-45C 2009 7C421-25C 8128—10 7C128A-55C
27HC256R—55C 27C256-55C 2010 7C425-25C 8128—15 7C128A—-55C
27HC256R~70C 27C256-70C 2011 7C429-25C 8167—70W 7C167A-45M
27THC256R ~70M 27C256~70M 8167A—55 7C167A—45C
27HC641-35C 7C264-35C Eﬁ,’;‘:}f;},‘i,s gﬁ;ﬁ;s cYM 8167A-70 7C167A—45C
27HC641-45C 7C264—45C 6432 45C 1830HD —45C 8168~55 7C168A—45C
27THC641-45M 7C264~45M 6432—55C 1830HD—55C 8171-55 7C187-45C
27HC641~55C 7C264~55C 8171-70 7C187-45C
27HC641~55M 7C264-55M EDI CYPRESS 81C67-35 7C167A~35C
27HC641-70C 7C264-70C PREFIX: ED PREFIX: CYM 81C67-45 7C167A-45C
27HC642-35C 7C261-35C 8464C—45 7C194-45 81C67-55W 7C167A-45M
27HC642-45C 7C261-45C 8F32256C 1841PZ 81C68-45 7C168A—45C
27HC642—-45M 7C261-45M 8F3264C 1831PZ 81C68-55W 7C168A—~45M+
27HC642-55C 7C261-55C 8F8512CXXBC 1465PC~XXC 81C71-45 7C187-45C
27HC642-55M 7C261-55M 8F8512LPXXB6C 1465LPD-XXC 81C71-55 7C187-45C
27HC642-70C 7C261-55C 8F8512PXXB6C 1465LPD—-XXC 81C74-25 7C164~25C
8M3264CXXC6B M1830HD-XXMB 81C74-35 7C164-35C+
R ONDUCTOR  CYTRESS 8M3264CXXC6C  MI830HD=XXC 81C74-45 7C164-45C
PREFIX: MT PREFIX:CY 8M32256CXXC6B  MI1840HD-XXMB 81C75-25 7C166—25C
SC1608—25M 2128 A~ 25M 8M32256CXXC6B  M1840HD-XXC 81C75-35 7C166—35C
= C1608—30M 7C128A —25M 8M8512CXXM6C 1464PD—XXC 81C78-45 7C186—-45C
81C78-55 7C186—55C
geoh amam | [mmr T cmes noias s
5C2561-35M 7C197-35MB PREFIX:MB ey 81C81A—45 7C197-43
PREFIX: MBM PREFIX:CY 81C84A—35 7C194~35
Satn cowos | [umxr o wmr | hGhs o
5C2564—35M 7C194-35MB SUFFIX:M SUFFIX:P 81€86-70 JC192-45C+
SUFFIX: Z SUFFIX:D

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

*

SOIC only

LU LI 1 O}

;
£

s

32-pin LCC crosses to the 7C198M
See Austin Semiconductor for military products

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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%EEECYPRESS Product Line Cross Reference
5
FUJITSU CYPRESS HITACHI CYPRESS IDT CYPRESS
8287-35 7C199-35 6147 7C147-45C* PREFIX: IDT PREFIX:CY
828745 7C199-45 6147-3 7C147-45C* PREFIX: IDT PREFIX:CYM
8299 7C188 6147H-35 7C147-35C+ SUFFIX:B SUFFIX:B
8464L—70 7C185-45C+ 6147H—45 7C147-45C+ SUFFIX:D SUFFIX: D
8464L—100 7C185-55C+ 6147TH-55 7C147-45C+ SUFFIX: F SUFFIX:F
6147HL—35 7C147-35C* SUFFIX:L SUFFIX:L
HARRIS CYPRESS 6147THL—45 7C147-45C* SUFFIX: P SUFFIX: P
PREFIX:HM PREFIX:CY 6148 7C148—-45C 39C01CB 7C901-32M+
PREFIX:HPL PREFIX:CY 6148H—35 21148-35C 39C01CC 2901CC+
SUFFIX:8 SUFFIX:B 6148H—45 7C148—45C+ 39C01CM 2901CM +
PREFIX:1 SUFFIX:D 6148H—55 7C14845C+ 39C01DB 7C901-27TM +
PREFIX:9 SUFFIX:F 6148HL—-35 21148-35C* 39C01DC 7C901-23C+
PREFIX: 4 SUFFIX:L 6148HL—45 7C148—-45C* 39C09A 7C909—-40C+
PREFIX:3 SUFFIX:P 6148L 7C148-45C* 39C09AB 7C909—40M +
16LC8-5 PALC16L8L-35C 6167—6 7C167TA—-45C+ 39C10B 7C910-50C—
16LC8-8 PALCI16L8~-40M 6167-8 7C167TA—-45C+ 39C10BB 7C910-51M
16LC8-9 PALC16L8—40M 6167H—55 7C167TA-45C 39C11A 7C911-40C+
16RC4~-5 PALC16R4L—35C 6167H-70 7C167A-45C 39C11AB 7C911—40M+
16RC4—-8 PALC16R4-40M 6167L—6 7C167TA—45C* 6116SA25 7C128A-25C
16RC4-9 PALC16R4-40M 6167L—8 7C167A—45C* 6116SA35 7C128A-35C
16RC6-5 PALC16R6L—-35C 6168H—45 7C168A—45C+ 6116SA35 6116A—35C
16RC6-8 PALC16R6-40M 6168HL—45 7C168A—45C* 6116SA35B 7C128A—35MB
16RC6--9 PALC16R6-40M 6207P—-35 7C197-35 6116SA35B 6116A—35MB
16RC8-5 PALC16R8L-35C 6207P~45 7C197-45 6116SA45 7C128A—45C
16RC8-8 PALC16R8~-40M 6208P—35 7C194-35 6116SA45 6116A—45C
16RC8-9 PALC16R8-40M 6208P—45 7C194-45 6116SA45B 7C128A—45MB
6—7681-5 7C281A~45C 62256 7C198* 6116SA45B 6116A—45MB
6-7681A—5 7C281A~-45C 626735 7C167A-35C+ 6116SA55B 7C128A—55MB
6-76161-2 7C291A-50M 6267—45 7C167A—45C 6116SA55B 6116A—55MB
6-76161-5 7C291A-50C 6268—25 7C168A—25C 61298SA15 7C196-15
6-76161A~2 7C291A-50M 6268—35 7C168A—35C 612985A25 7C196-25C
6-76161A~5 7C291A~50C 62832H 7C199+ 61298SA25B 7C196—25MB
6-76161B~-5 7C291A-35C 62832 7C199 61298SA35 7C196-35C
76641~2 7C264-55M 6288-35 7C164-35C 61298SA35B 7C196—-35MB
766415 7C264-55C 62932 7C188 612985A45 7C196—45C
76641A~5 7C264-45C 6707-20 7C197-20C 61298SA45B 7C196—45MB
7681-2 7C282A-45M 670725 7C197-25C 6167SA15 7C167A—15C
76815 7C282A-45C 6707A—15 7C197-15C 6167SA20 7C167A—20C
7681A~5 7C282A~-45C 6707A-20 7C197-20C 6167SA20B 7C167A—20B
761612 7C292A~50M 6707A-25 7C197-25C 6167SA25 7C167A-25C
76161A~2 7C292A-50M 6708-20 7C194-20C 6167SA25B 7C167A—25M
76161A~5 7C292A-50C 6708-25 7C194-25C 6167SA35 7C167A-35C
76161B-5 7C292A-35C 6708A—15 7C194—-15C 6167SA35B 7C167A—35MB
6708A-20 7C194-20C 6167SA45B 7C167A—45MB
M S 6708A-25 7C194-25C 6168SA15 7C168A~15C
PREFIX.HN PREFIX. CY 6709-20 7C195-20C 6168SA20 7C168A—20C
PREFIX. HN48 PREFIX. CY 6709-25 7C195-25C 6168SA20B 7C168A—20B
SUFFIX.CG SUFFIX.L 6709A—15 7C195-15C 6168SA25 7C168A—25C
SUFFIX. G SUFFIX.D 6709A—20 7C195-20C 6168SA25B 7C168A—25MB
SUFFIX'P SUFFIX.P 6709A—25 7C195-25C 6168SA35 7C168A-35C
25089 2082 45C 6716-25 7C128A—25C 6168SA35B 7C168A—35MB
550898 1Co8r 430 6716—30 7C128A-25C 6168SA45B 7C168A—45MB
551698 16292500 6787-30 7C187-25C 6197SA15 7C170A-15C
S7128G-25C PTI98 2000+ 6788-25 7C164—25C 6197SA15 7C170A-20C
27256G-15 570256 1500+ 6788—30 7C164-25C 6197SA25 7C170A-25C
27256G-17 27C256-150C+ o CYPRESS prdbgs TeTiA-IC
27256G-20 27C256-200C+ 1978A38 TEIT0A -3V
27CX256—-35C 27H256—-35C 6197SA45B 7C170A—45MB
4847 2147-55C 27CX256-45C CY27C256—45C 6197SA55 7C170A—45C
4847-2 2147-45C 27CX256-55C CY27C256—-55C
48473 5147—55C 6197SAS55B 7C170A—45MB
6116ALS—12 6116A-55C* BI9BSATS Te166-15¢
6116A5—12 6116A—55C+ §1985A20 TCi66-20C




/s

Product Line Cross Reference

IDT CYPRESS IDT CYPRESS IDT CYPRESS
6198SA20B 7C166—A20MB 71281SA35B 7C191-35MB 71321LASS 7C136—55C
6198SA25 7C166-25C 71281SA45 7C191-45C 71321LASSB 7C136—55MB
6198SA25B 7C166—A25MB 71281SA45B 7C191-45MB 71321LA70 7C136—-55C
6198SA30B 7C166A—25MB 712828A25 7C192-25C 71321LA70B 7C136—55MB
61B298S12 7C195-12C 71282SA25B 7C192-25MB 71321LA90 7C136-55C
61B298S15 7C195-15C 71282SA35 7C192-35C 71321LA90B 7C136—-55MB
61B298520 7C195-20C 71282SA35B 7C192-35MB 713218A25 7C136—-25C
61B298S15B 7C195-15MB T12825A45 7C192-45C 71321SA30 7C136~-30C
61B298S20B 7C195-20MB 7130LA25 7C130-25C 71321SA35 7C136-35C
7005835 7B144-25C 7130LA25J 7C131-25JC 71321SA35B 7C136—-35MB
7005835 7B144-35C 7130LA30 7C130-30C 71321SA45 7C136—-45C
7005S45B 7B144-35MB 7130LA30J 7C131-30JC 71321SA45B 7C136—45MB
7006525 7006S25C 7130LA35 7C130-35C 7T1321SASS 7C136-55C
7006835 7006S35C 7130LA35B 7C130-35MB 71321SA55B 7C136—55MB
7015825 7C145-25C 7130LA35] 7C131-35JC 71321SA70 7C136—-55C
7015835 7C145-35C 7130LA35LB 7C130-35LMB 71321SA70B 7C136—55MB
7016825 7C016-25C 7130LA45 7C130-45C 71321SA90 7C136—-55C
7016835 7C016—-35C 7130LA45B 7C131-45MB 71321SA90B 7C136—55MB
7024825 7C024-25C 7130LA45] 7C131-45]C 71325620 7C1399-20C
7024835 7C024-35C 7130LA45LB 7C130—-45LMB 713256-25 7C1399-25C
7025825 7C025-25C 7130LASS 7C130-55C 7132LA25 7C132-25C
7025835 7C025-35C 7130LAS5B 7C131-55MB 7132LA30 7C132-30C
7133825 7C133-25C 7130LA55] 7C131-55]C 7132LA35 7C132-35C
7133835 7C133-35C 7130LAS5L52B 7C130-55LMB 7132LA35B 7C132-35MB
7143825 7C143-25C 7130LA70 7C130-55C 7132LA45 7C132—-45C
7143835 7C143-35C 7130LA70B 7C131-55MB 7132LA45B 7C132—45MB
71V256—15 7C1399-15C 7130LA70J 7C131-55JC 7132LAS5 7C132—-55C*
71V256—-20 7C1399-20C 7130LA70LB 7C130-55LMB 7132LAS5B 7C132—55MB
71V256-25 7C1399-25C 7130LA90LB 7C131-55LMB 7132LA70 7C132—55C*
71024-15 7C109A~15C 7130SA25 7C130-25C 7132LA70B 7C132—-55M*
71024~20 7C109A-20C 7130SA25] 7C131-25JC 7132LA90 7C132—55C*
71024-20 7C109-20C 7130SA30 7C130-25C 7132LA90B 7C132—55M*
71024-25 7C109-25C 7130SA30J 7C131-301C 7132L.A100 7C132-55C*
71028~15 7C106A-15C 7130SA35 7C130-35C 7132LA100B 7C132—-55M*
71028-20 7C106A-20C 7130SA35B 7C130-35MB 7132LA120B 7C132—-55M*
71028-25 7C106A-25C 7130SA35) 7C131-35)C 7132SA25 7C132-25C
71256SA15 7C199-15C 7130SA35LB 7C131-35LMB 7132SA30 7C132-30C
71256SA20 7C199-20C 7130SA45 7C130-45C 7132SA35 7C132-35C
71256SA20B 7C199-20MB 7130SA45B 7C130-45MB 7132SA35B 7C132-35MB
71256SA25 7C198-25C 7130SA45) 7C131-45]C 71328A45 7C132—-45C
71256SA30 7C198-25C 7130SA45LB 7C131-45LMB 7132SA45B 7C132—-45MB
71256SA30B 7C198-25MB 7130SAS55 7C130-55C T132SA55 7C132-55C+
71256SA35 7C198-35C 7130SAS5B 7C130-55M 7132SA55B 7C132—-55MB
71256SA35B 7C198-35MB 7130SAS55) 7C131-55JC 7132SA70 7C132-55C+
71256SA45 7C198-45C.. 7130SASSLB 7C131-55LMB 7132SA70B 7C132—-55M+
71256SA45B 7C198—-45MB 7130SA70 7C130-55C 7132SA90 7C132—-55C+
71257SA25 7C197-25C 7130SA70B 7C130-55MB 7132SA90B 7C132-55M+
T1257SA25B 7C197-25MB 7130SA70J 7C131-55JC 7132SA100 7C132-55C+
71257SA35 7C197-35C 7130SA70LB 7C131-55LMB 7132SA100B 7C132—-55M+
71257SA35B 7C197-35MB 7130SA90 7C130-55C 7132SA120B 7C132-55M+
T1257SA45 7C197-45C 7130SA90B 7C130-55MB 71342835 7C1342-25C
71257SA45B 7C197-45MB 7130SA90J 7C131-55]JC 71342835 7C1342-35C
71257SAS5 7C197-45C 7130SA90LB 7C131-55LMB 71342845B 7C1342—-35MB
71258SA25 7C194-25C 7130SA100 7C130-55C 7134835 7B134-25C
712585A25B 7C194-25MB 7130SA100B 7C130-55MB 7134835 7B134-35C
71258SA35 7C194-35C 7130SA100LB 7C131-55LMB 7134835J52 7B135-25JC
71258SA35B 7C194-35MB 71321LA25 7C136-25C 7134S835J52 7B135-35]C
712585A45 7C194—-45C 71321LA30 7C136-30C 7134835152 7B135-25LC
71258SA45B 7C194-45MB 71321LA35 7C136—-35C 7134S35L52 7B135-35LC
71281SA25 7C191-25C 71321LA35B 7C136—-35MB 7134S45B 7B134-35MB
71281SA25B 7C191-25MB 71321LA45 7C136—-45C 7134S45L52B 7B135-35LMB
71281SA35 7C191-35C 71321LA45B 7C136—45MB 7140LA25 7C140-25C

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 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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==7 CYPRESS

Product Line Cross Reference

IDT
7140LA25J
7140LA30
7140LA30J
7140LA30L52
7140LA35
7140LA35B
7140LA35)
7140LA35LB
7140LA45
7140LA45B
7140LA45]
7140LA45LB
7140LAS5
7140LAS5B
7140LAS55J52
7140LAS5LB
7140LA70
7140LA70B
7140LA70J
7140LA70LB
7140LA90J
7140LA90LB
7140SA25
7140SA25]
7140SA30
7140SA30J
7140SA35
7140SA35B
7140SA35J
7140SA35LB
7140SA45
7140SA45B
7140SA45)
7140SA45LB
7140SA55
7140SA55B
7140SAS55)
7140SAS5LB
7140SA70
7140SA70B
7140SA70J
7140SA70LB
7140SA90
7140SA90B
7140SA90J
7140SA90LB
7140SA100
7140SA100B
7140SA100L
7140SA100LB
71420-9
71420-10
71420-12
71421LA25
71421LA30
71421LA35
71421LA35B
71421LA45
71421LA45B
71421LAS5
71421LAS5B
71421LA70

CYPRESS
7C141-25JC
7C140-30C
7C141-30JC
7C141-30LC
7C140-35C
7C140—-35MB
7C141-35]JC
7C141-35LMB
7C140-45C
7C140—-45MB
7C141-45]C
7C141-45LMB
7C140-55C
7C140—-55MB
7C141-551C
7C141-55LMB
7C140-55C
7C140—-55MB
7C141-55]JC
7C141-55LMB
7C141-55]C
7C141-55LMB
7C140-25C
7C141-25JC
7C140-30C
7C141-30JC
7C140-35C
7C140-35MB
7C141-35]C
7C141-35LMB
7C140—-45C
7C140-45MB
7C141-45JC
7C141-45LMB
7C140-55C
7C140-55MB
7C141-55JC
7C141-55LMB
7C140-55C
7C140—-55MB
7C141-55]C
7C141-55LMB
7C140-55C
7C140—-55MB
7C141-55]C
7C141-55LMB
7C140-55C
7C140-55MB
7C141-55C
7C141-55MB
7C178-8.5
7C178-9.5
7C178-12
7C146-25C
7C146—-30C
7C146-35C
7C146—35MB
7C146-45C
7C146—45MB
7C146—-55C
7C146—55MB
7C146-=55C

IDT
71421LA70B
71421LA90
71421LA90B
71421SA25
71421SA30
71421SA35
71421SA35B
71421SA45
71421SA45B
71421SAS5
71421SA55B
71421SA70
71421SA70B
71421SA90
71421SA90B
7142LA25
7142LA30
71421LA35
7142LA35B
7142LA45
7142LA45B
7142LAS5
7142LA55B
7142LA70
7142LA70B
7142SA25
7142SA30
7142SA35
7142SA35B
T142SA45
7142SA45B
7T142SA55
7142SA55B
7142SA70
7142SA70B
7164SA20
7164SA20P
7164SA25
7164SA25B
7T164SA25P
7164SA25PB
7164SA30
7164SA30B
7164SA30P
T164SA30PB
T164SA35
7164SA35B
T164SA35P
7164SA35PB
7164SA45B
7164SA45PB
7164SA55B
7164SAS5BP
T1681SA25
71681SA25B
71681SA35
71681SA35B
71681SA45
71681SA45B
71681SA55B
71681SA70B
71681SA85B

CYPRESS
7C146—55MB
7C146—-55C
7C146-55MB
7C146—25C
7C146—30C
7C146-35C
7C146—-35MB
7C146-45C
7C146—-45MB
7C146—-55C
7C146—-55MB
7C146—-55C
7C146—55MB
7C146—55C
7C146-55MB
7C142-25C
7C142-30C
7C142-35C
7C142-35MB
7C142-45C
7C142—-45MB
7C142-55C
7C142-55MB
7C142-55C
7C142—55MB
7C142-25C
7C142-30C
7C142-35C
7C142-35MB
7C142—-45C
7C142—-45MB
7C142-55C
7C142—55MB
7C142-55C
7C142—-55MB
7C185-20C
7C186—-20C
7C185-25C
7C185A—-25MB
7C186—25C
7C186A—25MB
7C185-25C
7C185A—-25MB
7C186—-25C
7C186A—25MB
7C185-35C
7C185A-35MB
7C186—-35C
7C186A—35MB
7C185A—-45MB
7C186A—45MB
7C185A—-55MB
7C185A—-55MB
7C171A-25C
7C171A-25MB
7C171A-35C
7C171A-35MB
7C171A-45C
7C171A—-45MB
7C171A—45MB
7C171A—-45MB
7C171A—-45MB

IDT
71682SA25
71682SA25B
71682SA35
71682SA35B
71682SA45
71682SA45B
71682SA100B
7187SA15
7187SA20
7187SA25
7187SA25B
7187SA30
7187SA30B
7187SA35
7187SA35B
7187SA45B
7188SA15
7188SA20
7188SA20B
T188SA25
7188SA25B
7188SA30
7188SA35
7188SA35B
71981835
71981835B
71981845
71981545B
71981S55B
71981S70B
71981S85B
71982835
71982835B
719825845B
7198835
7198S35B
7198545B
71B256A12
71B256S20
71B256S20B
71B256SA12
71B258S12
71B258S15
71B258S15B
71B258S520
71B258S20B
71B259
7200LA15
7200LA20T
7200LA25T
7200LA30T
7200LA35T
7200LA40T
7200LAS0T
7200LA65T
7200LA80T
7200SA15
T200SA20T
7200SA25T
7200SA30T
7200SA35T
7200SA40T

CYPRESS
7C172A-25C
7C172A-25MB
7C172A-35C
7C172A-35MB
7C172A—-45C
7C172A—-45MB
7C172A—-45MB
7C187-15C
7C187-20C
7C187-25C
7C187A—-25MB
7C187-25C
7C187A—-25MB
7C187-35C
7C187A—-35MB
7C187A—-45MB
7C164-15C
7C164-20C
TC164A—-20MB
7C164-25C
7C164A—-25MB
7C164-25C
7C164-35C
7C164A—-35MB
7C161-35C
7C161A-35M
7C161-45C
7C161A—-45M
7C161A—-45M
7C161A—-45M
7C161A—-45M
7C162—-35C
7C162A—-35M
7C162A—-45M
7C166—-35C
7C166A—35M
7C166A—45M
7C199-12C
7C199-20C
7C199-20MB
7C199-12C
7C194-12C
7C194-15C
7C194-15MB
7C194-20C
7C194-20MB
7C188
7C419-15
7C419-20
7C419-25
7C419-30
7C419-30
7C419-40
7C419-50
7C419—-65
7C419-65
7C419-15
7C419-20
7C419-25
7C419-30
7C419-30
7C419-40




%%YPRESS Product Line Cross Reference

DT CYPRESS IDT CYPRESS IDT CYPRESS
7200SA50T 7C419-50 T202LAS0T 7C425-40C 7203S30T 7C429-30C
7200SA65T 7C419-65 7202LA50TB 7C425—-40MB 7203S35B 7C428-30MB
7200SA80T 7C419-65 7202LA65 7C424-65C+ 7203835TB 7C429-30MB
T201LA15 7C421-15 7202LA65B 7C424—65MB+ 7203840 7C428—-40C
7201LA20 7C420-20C 7202LA65T 7C425—-65C 7203S40T 7C429-40C
7201LA20T 7C421-20C 7202LA65TB 7C425—-65MB 7203S855B 7C428-40MB
7201LA25 7C420-25C 7202LA80 7C424—-65C+ 7203S55TB 7C429—-40MB
7201LA25T 7C421-25C 7202LA80B 7C424—65MB+ 7203865 7C428—-65C
7201LA30B 7C420-30MB 7202LA120 7C424-65C+ 7203S65B 7C428—65MB
7201LA30TB 7C421-30MB 7202LA120B 7C424—65MB+ 7203S65T 7C429—-65C
7201LA35 7C420-30C+ 7202SA15 7C425-15 7203S65TB 7C429—-65MB
7201LA35T 7C421-30C 7202SA20 7C424-20C 7203580 7C428—-65C
7201LA40B 7C420—40MB+ 7202SA20T 7C425-20C 7203S80B 7C428—-65MB
7201LA40TB 7C421-40MB T202SA25 7C424-25C 7203S80T 7C429—-65C
7201LAS0 7C420—-40C+ 7202SA25T 7C425-25C 7203S80TB 7C429-65MB
7201LA50B 7C420—-40MB+ 7202SA30B 7C424-30MB 7204825 7C432-25C
7201LA50T 7C421-40C 7202SA30TB 7C425-30MB 7204S25T 7C433-25C
7201LAS0TB 7C421-40MB 7202SA35 7C424-30C 7204830 7C432-30C
7201LA65 7C420—-65C+ 7202SA35T 7C425-30C 7204S30T 7C433-30C
7201LA65B 7C420—-65MB+ 7202SA40B 7C424—-40MB 7204S35B 7C432-30MB
7201LA65T 7C421-65C 7202SA40TB 7C425-40MB 7204S35TB 7C433-30MB
7201LA65TB 7C421-65MB 7202SA50 7C424—-40C 7204540 7C432-40C
7201LA80 7C420-65C+ 7202SA50B 7C424—40MB 7204S40T 7C433—-40C
7201LA80B 7C420—-65MB+ 7202SA50T 7C425-40C 7204855B 7C432-40MB
7201LA120 7C420—-65C+ 7202SA50TB 7C425—-40MB 7204S55TB 7C433—-40MB
7201LA120B 7C420—-65MB+ T202SA65 7C424-65C 7204565 7C432-65C
7201SA15 7C421-15 7202SA65B 7C424—-65MB 7204S65B 7C432-65MB
7201SA20 7C420-20C 7202SA65T 7C425-65C 7204S65T 7C433-65C
7201SA20T 7C421-20C 7202SA65TB 7C425-65MB 7204S65TB 7C433—-65MB
7201SA25 7C420-25C 7202SA80 7C424—-65C 7204S80B 7CA432—-65MB
7201SA25T 7C421-25C 7202SA80B 7C424—65MB 7204S80TB 7C433—-65MB
7201SA30B 7C420-30MB 7202SA120 7C424—-65C 7205L.20 7C460—15C
7201SA30TB 7C421-30MB 7202SA120B 7C424—65MB 7205L25 7C460—-25C
7201SA35 7C420-30C 7203L.20 7C428-20C 7205L30B 7C460—-15MB
7201SA35T 7C421-30C 7203L.20T 7C429-20C 7205L30B 7C460—-25MB
7201SA40B 7C420-40MB 7203125 7C428-25C 7205L35 7C460-25C
7201SA40TB 7C421-40MB 7203L25B 7C428-25MB 7205L50 7C460—40C
7201SA50 7C420-40C 7203L25T 7C429-25C 7205L50B 7C460—40MB
7201SA50B 7C420—-40MB 7203L25TB 7C429-25MB 7206-15 7C462—-15
7201SA50T 7C421-40C 7203L30 7C428-30C 7206—20 7C462—-20
7201SAS0TB 7C421-40MB 7203L30T 7C429-30C 7206-25 7C462-25
7201SA65 7C420-65C 7203L35B 7C428—-30MB 72201L15 7C4201-15
7201SA65B 7C420—-65MB 7203L35TB 7C429-30MB 72201125 7C4201-25

] 7201SA65T 7C421-65C 7203140 7C428—-40C 72201L35 7C4201-35
7201SA65TB 7C421-65MB 7203L40T 7C429—-40C 72205LB15 7C4205-15
7201SA80 7C420-65C 7203L55B 7C428—-40MB 72205LB25 7C4205-25
7201SA80B 7C420-65MB 7203L55TB 7C429-40MB 72205LB35 7C4205-35
7201SA120 7C420—-65C 7203165 7C428—65C 72211L15 7C4211-15
7201SA120B 7C420—-65MB 7203L65B 7C428—-65MB 72211125 7C4211-25
7202LA15 7CA425-15 7203L65T 7C429-65C 72211135 7C4211-35
7202LA20 7C424-20C 7203L65TB 7C429-65MB 72215LB15 7C4215-15
7202LA20T 7C425-20C 7203L80 7C428-65C 72215LB25 7C4215-25
7202LA25 7C424-25C 7203L80B 7C428—-65MB 72215LB35 7C4215-35
7202LA25T 7C425-25C 7203L80T 7C429-65C 72221L15 7C4221-15
7202LA30B 7C424-30MB 7203L80TB 7C429—-65MB 72221125 7C4221-25
7202LA30TB 7C425—-30MB 7203520 7C428-20C 72221135 7C4221-35
7202LA35 7C424-30C+ 7203S20T 7C429-20C 72225LB15 7C4225-15
7202LA35T 7C425-30C 7203825 7C428-25C 72225LB25 7C4225-25
7202LA40B 7C424—-40MB+ 7203S25B 7C428—-25MB 72225LB35 7C4225-35
7202LA40TB 7C425-40MB 7203S25T 7C429-25C 72231L15 7C4231-15
7202LAS0 7C424—-40C+ 7203525TB 7C429-25MB 72231125 7C4231-25
7202L.AS0B 7C424—-40MB+ 7203830 7C428-30C 72231135 7C4231-35

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

functionally equivalent

SOIC only

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

==# CYPRESS
IDT CYPRESS IDT CYPRESS LATTICE CYPRESS
72235LB15 7C4235-15 TMP4045Z M1841PZ GAL16V8A-25Q]  PALCE16V8L~25IC
72235LB25 7C4235-25 7TMP4045M M1841PM GAL16V8A-25QP  PALCE16V8L—25PC
72235LB35 7C4235-35 TMP4120Z M1851PZ GAL16V8B—7LJ PALCE16V8—7IC
72241115 7C4241-15 7MP4120M M1851PM GAL16V8B—7LP PALCE16V8—7PC
72241125 7C4241-25 TMP6121S M7450PM—33C GAL16V8B—10L]  PALCE16V8—10JC
72241135 7C4241-35 TMP6122S M7451PM—-33C GAL16V8B-10LJI  PALCE16V8—10JI
72245LB15 7C4245-15 7TMP6133S33 M7427PB-20 GAL16V8B-10LP  PALCE16V8—10PC
72245LB25 7C4245-25 TMP6134S33 M7428PB-20 GAL16V8B—10LPI ~ PALCE16V8—10PI
72245LB35 7C4245-35 7TMP6151S33 M9230PB—20 GAL16V8B—15LJI  PALCE16V8—15J1
72401110 7C401-10C 7TMP6152533 M9231PB—20 GAL16V8B—15LPI  PALCE16V8—15PI
72401L10B 7C401-10MB TMP6157S M7432PB-12/15C GAL16V8B-25LJ1  PALCE16V8—25J1
72401115 7C401-15C 7TMP6183S M7424PB—20C GAL16V8B—25LPI  PALCE16V8—25PI
72401L15B 7C401-15MB 7TMP6184S M7425PB—20C GAL16V8C—5LJ PALCE16V8—5JC
72401125 7C401-25C GAL20V8A PALCE20V8
724011.25B 7C401-25MB INTEL CYPRESS GAL20VSB PALCE20V8
72401135 7C401-25C PREFIX:85C PREFIX:CY GAL22V10B-7LJ PALC22V10D-7JC
72401L35B 7C401-25MB PREFIX:85C PREFIX:PLD GAL22V10B-7LP  PALC22V10D-7PC
72401145 7C401-25C PREFIX:D SUFFIX:D GAL22V10B-10L]  PALC22V10D—10JC
72402110 7C402—-10C PREFIX:L SUFFIX:L GAL22V10B-10LP  PALC22V10D-10PC
72402L10B 7C402—10MB PREFIX:P SUFFIX:P GAL22V10B-15LD  PALC22V10D—
72402115 7C402—15C SUFFIX:/B SUFFIX:B /883 15DMB
72402L15B ° 7C402—-15MB 1223-35 7C148-35C GAL22V10B-15LJ  PALC22V10D-15]JC
72402125 7C402-25C 1223M-35 7C148-25M+ GAL22V10B-15LJI  PALC22V10D-15J1
724021L.25B 7C402—25MB 1400-35 7C167A-35C GAL22V10B-15LP  PALC22V10D-15PC
72402135 7C402—-25C 1400M—45 7C167A-45M GAL22V10B-15LP1 PALC22V10D-15PI
724021358 7C402-25MB 1403-25 7C167A-25C GAL22V10B-15LR  PALC22V10D—
72402145 7C402-25C 1403-35 7C167A-35C+ /883 15LMB
72403110 7C403—10C 1403LM -35 7C167TA-35M* GAL22V10B—-20LJI  PALC22V10D—15J1
72403L10B 7C403—-10MB 1403M-35 TC167A-35M+ GAL22V10B—-20LD PALC22V10D—
72403L15 7C403—15C 1420-45 7C168A—-35C /883 15DMB
72403L15B 7C403—15MB 1420M -55 7C168A—45M+ GAL22V10B—20LPI PALC22V10D-15P1
72403125 7C403-25C 1423-25 TC168A—-25C+ GAL22V10B—20LR  PALC22V10D—
72403L25B 7C403-25MB 1423-35 7C168A~35C+ 1883 15LMB
72403135 7C403-25C 1423M-35 TC168A—-35M* /G88A3L22V10B- 25LD g?éfﬁgvm}) -
72403L35B 7C403-25MB 143330 7C128A-25C+
- 1433-35 7C128A—35C+ GAL22V10B-25LJ  PALC22V10D-25JC

72403145 7C403-25C GAL22V10B-25LJ1  PALC22V10D-25J1
724041.10 7C404—10C 1433M-35 7TC128A—-35M+ A - -
724041108 7CAN—10MB GAL22V10B—-25LP  PALC22V10D-25PC
T2404L15 TCA04—15C ISSI CYPRESS GAL22V10B-25LPI  PALC22V10D—25PI

PREFIX:IS PREFIX:CY GAL22V10B-25LR  PALC22V10D—
72404L15B 7C404—15MB
72421115 7c4 421_ 15 SUFFIX: CW SUFFIX: W /883 25LMB

SUFFIX: PL SUFFIX:J GAL22V10B-30LD PALC22V10D—-
72421125 7C4421-25 /883 25DMB
LIS 20442135 27HC010-30C 27H010-30C

27HC010—45C 27H010—-45C GAL22V10B—-30LR PALC22V10D—-
72404125 7C404-25C /883 25LMB
T404L25B 7CA04—25MB 27HC010—-55C 27H010-55C 5 0G-51C

27HC010-70C 27C010-70C GAL22V10C-5L]  PAL22V10G-5J
72404135 7C404-25C GAL22V10C-7LJ PAL22V10D-7JC
72404L35B 7C404-25MB LATTICE CYPRESS GAL22V10C-7PC  PAL22V10D-7PC
72404145 7C404-25C PREFIX:EE PREFIX:CY
7M4017540C 1830HD-35C PREFIX. GAL PREFIX.CY MACRONIX CYPRESS
7TM4017845C 1830HD—45C PREFIX:ST PREFIX: CY PREFIX: MX PREFIX:CY
7M4017850C 1830HD—45C SUFFIX:B SUFFIX:B SUFFIX:P SUFFIX: P
7M4017S50CB 1830HD—45MB SUFFIX:D SUFFIX:D SUFFIX:Q SUFFIX:J
7M4017S55C 1830HD—55C SUFFIX-L SUFFIX-L SUFFIX:D SUFFIX: W
7M4017S60C 1830HD—55C SUFFIX.P SUFFIX-P SUFFIX:T SUFFIX:Z
7M4017S60CB 1830HD—55MB GALI6VEA—10L]  PALCEL6V8—10JC 27C1000-45C 27H010-45C
7TM4017S70C 1830HD-55C GALI6VBA—10LP  PALCE16V8—10PC 27C1000-55C 27C010-55C
7M4017S70CB 1830HD-55MB GALI6VSA—15L]  PALCEL6VS8—15]C 27C1000-70C 27C010-70C
7TMP4031 M1821PZ GALI6VSA—1SLP  PALCEL6VS—15PC 27C1000-90C 27C010-90C
7TMP4036Z M1831PZ GALI6VS8A—150]  PALCEI6VSL—15IC 27C1000-120C 27C010-120C
7TMP4036M M1831PM GAL16V8A—150P  PALCEI6VSL—15PC 27C1000~150C 27C010-150C
TMP4036Z M1836PZ GALI6VBA—I5L]  PALCEL6V8—25]C 27C1000-200C 27C010—-200C
TMP4036M M1836PM GALI6VEA—251P  PALCE16V8—25PC 27C256-45C 27C256—45C




== CYPRESS

Product Line Cross Reference

MACRONIX
27C256—55C
27C256—-70C
27C256—90C
27C256-120C
27C256—-150C
27C256—-200C
27C512-45C
27C512-55C
27C512-70C
27C512-90C
27C512—-120C
27C512-150C

CYPRESS
27C256~55C
27C256—70C
27C256—~90C
27C256-120C
27C256-150C
27C256-200C
27H512-45C
27H512-55C
27TH512-70C
27C512-90C
27C512-120C
27C512~150C

27C512-200C 27C512-200C
MICROCHIP CYPRESS
SUFFIX:J SUFFIX: W
SUFFIX:P SUFFIX:P
SUFFIX:L SUFFIX:J
27C64—-12 27C64—-120C
27C64~15 27C64-150C
27C64-17 27C64-150C
27C64-20 27C64-200C
27C64-25 27C64-200C
27C128-12 CY27C128—-120C+
27C128-15 CY27C128~150C+
27C128-17 CY27C128-150C+
27C128-20 CY27C128-200C+
27C128-25 CY27C128-200C+
27C256—-10 CY27C256—-90C+
27C256—-12 CY27C256—-120C+
27C256-15 CY27C256—150C+
27C256-20 CY27C256—200C+
27C512-10 27C512-90C
27C512-12 27C512—-120C
27C512-15 27C512—-150C
27C512-20 27C512-200C
27C512-90 27C512-90C
27HC256-55 CY27C256-55C
27HC256—-70 CY27C256—70C
27HC256~-90 CY27C256—-90C
MICRON** CYPRESS
PREFIX:MT PREFIX:CY
58LC64K18B2 7C1331
5C1001-15C 7C107A-15C
5C1001-20C 7C107A-20C
5C1001-25C 7C107A~-25C
5C1008-20C 7C109-20C
5C1008-25C 7C109-25C
5C1008-12C 7C109A-12C
5C1008-15C 7C109A-15C
5C1008-20C 7C109A-20C
5C1601-15 7C167A-15C
5C1601-20C 7C167A-20C
5C1601-25C 7C167A-25C
5C1601~-30 7C167A-25C
5C1601-35C 7C167A-35C
5C1604-15 7C168A-15C
5C1604-20C 7C168A-20C
5C1604~-25C 7C168A-25C
5C1604-30 7C168A-25C
5C1604-35C 7C168A-35C
5C1605-15 7C170A-15C

MICRON**
5C1605-20C
5C1605-25C
5C1605-30
5C1605-35C
5C1608~15
5C1608-20C
5C1608—25C
5C1608-35C
5C2561-12
5C2561-15
5C2561-20
5C2561-25
5C2561-30
5C2561~35
5C2561-45
5C2564~12
5C2564-15
5C2564-20
5C2564-25
5C2564-30
5C2564-35
5C2564—45
5C2565~12
5C2565-15
5C2565-20
5C2565-25
5C2565-30
5C2565-35
5C2565-45
5C2568~12
5C2568-15
5C2568-20
5C2568~25
5C256830
5C2568-35
5C2568~45
5C2889-20C
5C2889-25C
5C6404-15
5C6404-20
5C6404-25
5C6404-30
5C6404-35
5C6405-15
5C6405-20C
5C6405-25C
5C6405-30
5C6405-35C
5C6408—15
5C6408—20C
506408—25C
5C6408—30
5C6408-35C
5LC2568-15
5LC2568-20C
5LC2568-25C
58LC64K18—9
58LC64K18~10
85C1664—30C
85C8128-25
85C8128-35
85C8128-45C

CYPRESS
7C170A-20C
7C170A-25C
7C170A-25C
7C170A-35C
7C128A-15C
7C128A-20C
7C128A-25C
7C128A-35C
7C197-12
7C197-15
7C197-20
7C197-25C
7C197-25C
7C197-35C
7C197-45C
7C194-12
7C194-15
7C194-20
7C194-25C
7C194-25C
7C194-35C
7C194—-45C
7C195-12
7C195-15
7C195-20
7C195-25C
7C195-25C
7C195-35C
7C195-45C
7C199-12
7C199-15
7C199-20
7C199-25C
7C199-25C
7C199-35C
7C199-45C
7C188-20C
7C188-25C
7C164—-15C
7C164-20C
7C164-25C
7C164-25C
7C164-35C
7C166—-15C
7C166—-20C
7C166—-25C
7C166—-25C
7C166—35C
7C185-15C
7C185-20C
7C185-25C
7C185-25C
7C185-35C
7C1399-15
7C1399-20C
7C1399-25C
7C1031-8.5
7C1031-10
1620HD-30C
M1420PD-25C
M1420PD-35C
1423PD—-45C

MICRON** CYPRESS
851632Z M1821PZ
851632M M1821PM
8564327 M1831PZ
856432M M1831PM
85256327 M1841PZ
8525632M M1841PM
45128327 M1836PZ
4512832M M1836PM
MITSUBISHI CYPRESS
PREFIX:MSL PREFIX:CY
PREFIX:M5M PREFIX:CY
SUFFIX: AP SUFFIX:L
SUFFIX:FP SUFFIX:F
SUFFIX:K SUFFIX:D
SUFFIX:P SUFFIX: P
21C67P-35 7C167A-35C
21C67P—45 7C167A—-45C
21C67P—-55 7C167A-45C
21C68P-35 7C168A-35C
21C68P—45 7C168A—-45C
21C68P—55 7C168A-45C
27C256-85 27C256~70C+
27C256—-100 27C256—90C+ «
27C256—-120 27C256—120C+
27C256-150 27C256—-150C+
27C256—-170 27C256—-150C+
5165L-70 7C186—55C+
5165L—-100 7C186—55C+
5165L—120 7C186—55C+
5165P—-70 7C186—~55C+
5165P—100 7C186—55C+
5165P—120 7C186—55C+
5178P-45 7C186—45C+
5178P-55 7C186—-55C+
5187P-25 7C187-25C
5187P-35 7C187-35C
5187P—45 7C187-45C
5187P-55 7C187-45C
5188P—-25 7C164-25C
5188P-35 7C164-35C
5188P-45 7C164—-45C
5188P-55 7C164—-45C
5257135 7C197-35C
5257145 7C197—-45C
5257P-35 7C197-35C
5257P—-45 7C197-45C
5258]—45 7C194—-45C
5258P-35 7C194-35C
5258P—-45 7C194-45C
52B79P/1 7C188
MMI/AMD CYPRESS
SUFFIX: 883B SUFFIX:B
SUFFIX:F SUFFIX:F
SUFFIX:J SUFFIX:D
SUFFIX:L SUFFIX:L
SUFFIX:N SUFFIX:P
SUFFIX:SHRP SUFFIX:B
PAL12L.10C PLDC20G10-35C
PAL12L10M PLDC20G10-40M
PAL14L8C PLDC20G10-35C
PAL14L8M PLD20G10—40M

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

#

SOIC only

o mn

;
f*

32-pin LCC crosses to the 7C198M
See Austin Semiconductor for military products

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

1-34




— . :

== Product Line Cross Reference
===# CYPRESS

MMI/AMD CYPRESS MMV/AMD CYPRESS MOTOROLA CYPRESS
PAL16L6C PLD20G10-35C PAL20L10C PLDC20G10-35C 6226—20 7C109—20C
PAL16L6M PLDC20G10-40M PAL20L10M PLDC20G10—-40M 6226—25 7C109-25C
PAL16L.8A—-2C PALC161L8-35C PAL20L2C PLDC20G10-35C 6264—15C 7C185—15C
PAL16L8A—2M PALC16L8—40M PAL20L2M PLDC20G10—-40M 6264—25 7C185-25C
PAL16L8A—4C PALC16L8L-35C PAL20L8A—2C PLDC20G10-35C 6264—25 7C186—25C
PAL16L8A—4M PALC16L8—40M PAL20L8A—2M PLDC20G10—40M 6264—30 7C185-25C
PAL16L8AC PALC16L.8—25C PAL20L8AC PLDC20G10-25C 6264—30 7C186-25C
PAL16L8AM PALC16L8-30M PAL20L8AM PLDC20G10—30M 626435 7C185-35C
PAL16L8B—2C PALC16L8-35C PAL20L8C PLDC20G10-35C 626435 7C186—35C
PAL16L8B—-2M PALC16L8—-30M PAL20L8M PLDC20G10-40M 6264—45 7C186—45C
PAL16L8B—4C PALCI16L8L~-35C PAL20R4A—2C PLDC20G10-35C 6265C—25 1C182-25C
PAL16L8B—4M PALC16L8—40M PAL20R4A—-2M PLDC20G10-40M 6268P25 TC168A—25C
PAL16L8BM PALC16L8—20M PAL20R4AC PLDC20G10-25C 6268P35 1C168A—35C
PAL16L8C PALCI16L8-35C PAL20R4AM PLDC20G10-30M 6268P40 TC168A—40C
PAL16L8D—-4C PALC16L8L—25C PAL20R4C PLDC20G10-35C 6268P45 TC168A—45C
PAL16L8D-4M PALC16L8—30M PAL20R4M PLDC20G10—40M 6269P20 TC169A—20C
PAL16L8M PALC16L8—40M PAL20R6A—2C PLDC20G10-35C 6269P25 TC169A—25C
PAL16R4A—2C PALC16R4-35C PAL20R6A—2M PLDC20G10—40M 6269P35 TC169A—35C
PAL16R4A—2M PALC16R4-40M PAL20R6AC PLDC20G10—-25C 6270-20 1C170A—20C
PAL16R4A—4C PALC16R4L-35C PAL20R6AM PLDC20G10-30M 627025 1C170A—25C
PAL16R4A—4M PALC16R4—40M PAL20R6C PLDC20G10-35C 6270—35 7C170A—35C
PAL16R4AC PALC16R4-25C PAL20R6M PLDC20G10-40M 6287—15 7C187-15C
PAL16R4AM PALC16R4-30M PAL20R8A—2C PLDC20G10-35C 6287—20 7C187-20C
PAL16R4B—2C PALC16R4-25C PAL20R8A—2M PLDC20G10—40M 6287-25 1C187-25C
PAL16R4B—-2M PALC16R4-30M PAL20RSAC PLDC20G10-25C 628735 7C187-35C
PAL16R4B—4C PALC16R4L—-35C PAL20R8AM PLDC20G10-30M 6288—15 7C164—15C
PAL16R4B—-4M PALC16R4—40M PAL20R8C PLDC20G10-35C 628825 7C164—25C
PAL16R4BM PALC16R4—20M PAL20R8M PLDC20G10—40M 628830 7C164—25C
PAL16R4C PALC16R4-35C PALC22V10/A PALC22V10-35C 6288—35 7C164—35C
PAL16R4D—4C PALC16R4L—-25C 290— 7C166—15C
PAL16R4M PALC16R4—40M MOTOROLA CYPRESS 2233_5) 7C166—20C
PAL16R6A—2C PALC16R6-35C PREFIX:MCM PREFIX: CY 6290—25 7C166—25C
PAL16R6A—-2M PALC16R6-40M SUFFIX:BXAJC SUFFIX:MB 629035 7C166—-35C
PAL16R6A—4C PALC16R6L—35C SUFFIX:P SUFFIX:P 62V06D—20 7C1399—20C
PAL16R6A—4M PALC16R6-40M SUFFIX:S SUFFIX: D 62V06D ~25 7C1399—25C
PALI6R6AC PALC16R6-25C SUFFIX:Z SUFFIX:L 6726A—12 7C109A—12C
PAL16R6AM PALC16R6-30M 142345 TC168A—45C+ 6726A—15 7C109A—15C
PAL16R6B—2C PALCI6R6-25C 2016H—45 6116A—45C 6726A—20 7C109A-20C
PAL16R6B—2M PALC16R6-30M 2018-35 7C128A~-35C 67H518—9 7C178-8.5
PAL16R6B—4C PALC16R6L—35C 2167H-35 7C167A~35C 67TH518—12 7C178—12
PAL16R6B—4M PALC16R6—40M 2167H-45 7C167TA-45C 67H518—9 7C1031-8.5
PAL16R6BM PALC16R6—20M 616445 7C186-45C 67H518—12 7C1031-12
PALI16R6C PALC16R6-35C 616835 7C168A—-35C+

PAL16R6D—4C PALCI16R6L—25C 6205D-20 7C188-20C NATIONAL CYPRESS
PAL16R6M PALC16R6—40M 6205D-25 7C188-25C PREFIX: DM PREFIX:CY
PAL16R8A—2C PALC16R8-35C 6206D—12 7C199-12C PREFIX: GAL PREFIX: None
PAL16R8A—-2M PALC16R8—40M 6206D—15 7C199-15 PREIFX: IDM PREFIX:CY
PAL16R8A-4C PALC16R8L—35C 6206D—20 7C199-20 PREFIX:NM PREFIX:CY
PAL16R8A—-4M PALC16R8—40M 6206D—25 7C199-25 PREFIX:NM PREFIX: CY
PAL16R8AC PALC16R8-25C 6206D-35 7C199-35C SUFFIX: A SUFFIX:Z
PAL16R8AM PALC16R8—30M 6207C~15 7C197-15 SUFFIX:J SUFFIX:D
PAL16R8B—2C PALC16R8-25C 6207C-20 7C197-20 SUFFIX:N SUFFIX: P
PAL16R8B—2M PALC16R8—30M 6207C-25 7C197-25 SUFFIX:Q SUFFIX: W
PAL16R8B—4C PALC16R8L~-35C 6207C-35 7C197-35 SUFFIX:V SUFFIX:J
PAL16R8B—4M PALC16R8—40M 6208C—12 7C194-12C 18L4C PLDC20G10-35C
PAL16R8BM PALC16R8—20M 6208C~15 7C194-15C 18L4AM PLDC20G10—40M
PAL16R8C PALC16R8-35C 6208C—-20 7C194-20 20L2M PLDC20G10-40M
PAL16R8D—4C PALC1648L—25C 6208C-25 7C194-25 2147H 2147-C
PAL16R8M PALC16R8-40M 6208C—35 7C194-35 2147H 7C147-C
PAL18LAC PLDC20G10—-35C 6209C-12 7C195-12C 2148H 7C148~C
PAL18LAM PLDC20G10-40M 6209-15 7C195-15C 2148H 2148-C
PAL20L10AC PLDC20G10—-35C 6209C~20 7C195-20C 2148H 21148—C
PAL20L10AM PLDC20G10—30M 6209C—25 7C195-25C




%ﬁ CYPRESS

Product Line Cross Reference

NATIONAL CYPRESS NATIONAL CYPRESS NATIONAL CYPRESS
27C010-120C 27C010-120C PAL16L8B2C PALCI16L8—25C PAL20R8AC PLDC20G10—-25C
27C010~150C 27C010—150C PAL16L8B2M PALC16L8~30M PAL20R8AM PLDC20G10-30M
27C010-200C 27C010—200C PAL16L8B4C PALCI16L8L~35C PAL20R8BC PLDC20G10-25C
27C64—100C 27C64-90C PAL16L8B4M PALC16L8—40M PAL20RSBM PLDC20G10—-30M
27C64-120C 27C64-120C PAL16L8BM PALCI161.8~20M PAL20R8C PLDC20G10-35C
27C64—150C 27C64-150C PAL16L8C PALCI16L8-35C PAL20R8M PLDC20G10-40M
27C64-200C 27C64-200C PAL16L8M PALCI16L8~40M

27C128~12C 27C128—120C+ PAL16R4A2C PALC16R4-35C NEC CYPRESS
27C128—15C 27C128—150C+ PAL16R4AC PALC16R4—25C PREFIX:uPD PREFIX:CY
27C128~20C 27C128-200C+ PAL16R4AM PALC16R4—30M SUFFIX:C SUFFIX:P
27C256~100 27C256—90C+ PAL16R4B2C PALC16R4—25C SUFFIX:D SUFFIX:D
27C256—-120 27C256—120C+ PAL16R4B2M PALC16R4-30M SUFFIX:K SUFFIX:L
27C256—-150 27C256—150C+ PAL16R4B4C PALC16R4L-35C SUFFIX:L SUFFIX:F
27C256—200 27C256~200C+ PAL16R4B4M PALC16R4—40M 2147A 7C147-C
27C512-120C 27C512—120C PAL16R4BM PALCI16R4—20M 2149 2149-C
27C512-150C 27C512-150C PAL16R4C PALC16R4-35C 2149 7C149~C
27C512-200C 27C512—-200C PAL16R4M PALC16R4—40M 2167-2 7C167A~C
27P010~-70C 27C010-70C PAL16R6A2C PALC16R6-35C 27HC65-25 7C263/4~25C
27P010—-90C 27C010-90C PAL16R6A2ZM PALC16R6—40M 27HC65-35 7C263/4—35C
27P010—100C 27C010-90C PALI16R6AC PALCI16R6-25C 27HC65~45 7C263/4~-45C
77LS181 7C282A—45M PAL16R6AM PALCI16R6—30M 4311-45 7C167A—45C
778181 7C282A—45M PAL16R6B2C PALC16R6—25C 4311-55 7C167A~-45C
778181A 7C282A—45M PAL16R6B2M PALCI16R6-30M 43254C-35 7C194-35
775281 7C281A—45M PAL16R6B4C PALC16R6L—35C 43254C~45 7C194~-45
77S281A 7C281A—45M PAL16R6B4M PALCI16R6—40M 4361 7C187-C
778401 7C401-10M PAL16R6BM PALCI6R6—20M 4362 7C164-C
77S401A 7C401-10M PAL16R6C PALC16R6-35C 4363 7C166-C
775402 7C402—10M PAL16R6M PALC16R6-40M 43259-20 7C188-20
77S402A 7C402—10M PAL16R8A2C PALC16R8-35C 4325925 7C188-25
77SR181 7C235A—40M PAL16R8AZM PALC16R8—40M 431001-20 7C107A—-20C
77SR476 7C225A—40M— PAL16RSAC PALC16R8-25C 43100125 7C107A-25C
77SR476B 7C225A—40M~ PAL16R8AM PALC16R8-30M 431004-20 7C106A~20C
85S07A 7C128—-45C+ PAL16R8B2C PALC16R8~25C 431004-25 7C106A~25C
87LS181 7C282A~45C PAL16R8B2M PALC16R8-30M 43100815 7C109A-15
878181 7C282A-45C PAL16R8B4C PALC16R8L~35C 431008—-20 7C109A~20
875281 7C281A-45C PAL16R8B4M PALC16R8~40M 431008-20 7C109-20
875281A 7C281A—45C PAL16R8BM PALC16R8—20M

875401 7C401-10C PAL16RSC PALC16R8-35C glfémx MSM A
87S401A 7C401-15C PAL16RSM PALC16R8—40M 271284 120 270128 120C+
875402 7C402—10C PAL20L2C PLDC20G10-35C PT84 150 57C128- 15004
87S402A 7C402—-15C PAL20L8AC PLDC20G10-25C ST198A—20C 37C128- 20004
87SR181 7C235-40C PAL20L8AM PLDC20G10—30M 27256100 21C256—90CT
87SR476 7C225A—-40C PAL20L8BC PLDC20G10—-25C 21956120 S1C2%6— 1200+
87SR476B 7C225A-30C PAL20L8BM PLDC20G10—30M 27256150 27C236 15004
93L422A 7C122-C PAL20L8C PLDC20G10-35C 71996200 370256 20004
C27C53-55 27C256~55C PAL20L8M PLDC20G10—40M STCH 55 31C256—35C
C27C53-70 27C256—70C PAL20L10B2C PLDC20G10-25C Pt 10256 700G
GAL22V10-15C PALC22V10D—-15C PAL20L10B2M PLDC20G10-30M

GAL22V10~201 PALC22V10D—-15T PAL20L10C PLDC20G10-35C PARADIGM CYPRESS
GAL22V10-20M PALC22V10D-15M PAL20L10M PLDC20G10—40M PREFIX: PDM PREFIX:CY
GAL22V10-25C PALC22V10D-25C PAL20R4AC PLDC20G10-25C 1511 1C191—C
GAL22V10-301 PALC22V10D—251 PAL20R4AM PLDC20G10—30M 41251LB 7C191— MB*
GAL22V10-30M PALC22VI0D-25M PAL20R4BC PLDC20G10-25C 41251 7C191-C
NMF512X9-15 7C421A-15 PAL20R4BM PLDC20G10—30M 41251SB 7C191~MB
NMF512X9-25 7C421-25 PAL20R4C PLDC20G10-35C 41252, 7C192-C
NMF2048X9-20 7C429-20 PAL20R4M PLDC20G10—40M 412521 B 7C192—MB*
NMF4096X9A—-25  7C433-25 PAL20R6AC PLDC20G10-25C 412538 7C192—C
PAL164A2M PALC16R4—40M PAL20R6AM PLDC20G10—-30M 41752SB 7C192—MB
PAL16L8A2C PALC16L8-35C PAL20R6BC PLDC20G10-25C 412561, 7C199/8—C*
PALI16L8A2M PALC16L8—40M PAL20R6BM PLDC20G10—30M 41256LB 7C199/8—MB*
PALI16L8AC PALC1618—25C PAL20R6C PLDC20G10-35C 412568 7¢199/8—C
PAL16L8AM PALC16L8—30M PAL20R6M PLDC20G10—40M 41256SB 7C199/8—MB

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

*

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

functionally equivalent

SOIC only

32-pin LCC crosses to the 7C198M

See Austin Semiconductor for military products 1-36
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=7 Product Line Cross Reference
=¢ CYPRESS

PARADIGM CYPRESS PERFORMANCE CYPRESS PHILIPS- CYPRESS
41258L 7C194—-C* 4C188-35C 7C164-35C SIGNETICS
41258LB 7C194—B* 4C188~35M 7C164A—35M $825191-3 7C291A-50M
412588 7C194—C 4C188-45M 7C164A—45M $825191—6 7C292A~50M
41258SB 7C194-B 4C198-20C 7C166—-20C S825191A-3 7C291A—50M

4C198-25C 7C166—25C S825191A-6 7C292A—-50M
PERFORMANCE CYPRESS 4C198-25M 7C166A—25M $825191B—3 7C291A-50M
PREFIX: P PREFIX:CY 4C198-35C 7C166—35C $825191B—6 7C292A~-50M
SUFFIX:L SUFFIX: L 4C198-35M 7C166A—35M
SUFFIX:S SUFFIX:S 4C198—45M TC166A—45M QUICKLOGIC CYPRESS
4125635 7C199-35 4C1981—20C 7C161-20C PREFIX: QL PREFIX: CY
4125645 7C199-45 4C1981—25C 7C161-25C 8X12B—*CG68M 7C382A—*GMB
4C1256-25 7C199-25 4C1981—-25M 7C161A—25M 8X12B—-*PF100C 7C382A—-*AC
4C1256-35 7C199-35 4C1081-35C 7C161-35C 8X12B—*PF1001 7C382A—*Al
4C1256—45 7C198-45 4C1981—35M TC161A—35M 8X12B—*PL44C 7C381A-*IC
4C1257-25 7C197-25 4C1982—-20C 7C162-20C 8X12B—*PL441 7C381A—*J1
4C1257-35 7C197-35 4C1982—25C 7C162—25C 8X12B—*PL68C 7C382A~*JC
4C1257-45 7C197-45 4C1982—25M TC162A—25M 8X12B—*PL68I 7C382A—*]1
4C1258-25 7C194-25 4C1982—35C 7C162—35C 8X12BL—*PF100C  7C3382A—*AC
4C1258-35 7C194-35 4C1982—35M TC162A—35M 8X12BL—*PF100I  7C3382A—*Al
4C1258-45 7C194—45 93U422-35C 7C122-15C 8X12BL—*PL44C 7C3381A-*JC
4C150-12C 7C150-12C 03U422—35C 1C122-25C 8X12BL—*PLA4I 7C3381A—*J1
4C150-15C 7C150~15C 03U422—35C 7C122-35C 8X12BL—*PL68C 7C3382A—*IC
4C150—15M 7C150-15M 03U422—35M 7C122—25M 8X12BL—*PL68I 7C3382A—*11
4C150-20C 7C150-15C 03U422—35M 1C122—35M 12X16B—*CG84M  TC384A—*GMB
4C150—-20M 7C150—15M 12X16B—*PF100C  7C384A—*AC
4C150-25C 7C150-25C PHILIPS- CYPRESS 12X16B—*PF1001 7C384A—*Al
4C150-25M 7C150-25M SIGNETICS 12X16B—*PL68C 7C383A~*JC
4C150-35M 7C150-35M SUFFIX: G SUFFIX:L 12X16B—*PL68I 7C383A~*]1
4C164DW—20C 7C186-20C SUFFIX:N SUFFIX:P 12X16B—*PL84C 7C384A—*JC
4C164DW—25C 7C186—-25C SUFFIX:R SUFFIX:F 12X16B—*PL84I 7C384A—*]1
4C164DW—25M 7C186A—25M SUFFIX:F SUFFIX: W 12X16BL—*PF100C  7C3384A—*AC
4C164DW-35C 7C186-35C SUFFIX:A SUFFIX:J 12X16BL—*PF100I  7C3384A—*Al
4C164DW-35M 7C186A—35M 27C256-12 27C256—120C+ 12X16BL—*PL68C  7C3383A—*JC
4C164DW—55C 7C186-55C 27C256—15 27C256~150C+ 12X16BL—*PL681  7C3383A—*JI
4C164P—20C 7C185-20C 27C256—17 27C256—150C+ 12X16BL—*PL84C  7C3384A—*IC
4C164P—25C 7C185-25C 27C256—20 27C256—200C+ 12X16BL—*PL84I  7C3384A—*I1
4C164P—25M 7C185A—25M 27C256—90 27C256—90C+ 16X24B—*GC144M  TC386A-*GMB
4C164P—35C 7C185-35C 27HC641-45C 7C263/4—45C 16X24B—*PF100C  7C385A—*AC
4C164P-35M 7C185A—35M 27THC641-55C 7C263/4-55C 16X24B—*PF1001 7C385A—*Al
4C164P—45M 7C185A—45M N745189 745189C 16X24B—*PF144C  7C386A-*AC
4C1681-25C 7C171A-25C N82HS321 7C243/4—45C 16X24B—*PF1441 7C386A—* Al
4C1681-35C 7C171A-35C N82HS321A 7C243/4-35C 16X24B—*PL84C 7C385A—*IC
4C1681-35M 7C171A-35M N82HS321B 7C243/4-30C 16X24B—*PL84I 7C385A—*]1
4C1681-45C 7C171A—45C N82HS321C 7C243/4-25C 16X24B—*CF160M  7C386A—*UMB
4C1681-45M TC1TIA—-45M NB82HS641 7C263/4—55C 16X24BL—*PF100C  7C3385A—*AC
4C1682—25C 7C172A—-25C N82HS641A 7C263/4—45C 16X24BL—*PF1001  7C3385A—*Al
4C1682-35C 7C172A-35C N82HS641B 7C263/4-35C 16X24BL—*PF144C  7C3386A—*AC
4C1682-35M 7C172A~35M N82HS641C 7C263/4-25C 16X24BL—*PF1441  7C3386A—*Al
4C1682-45C TC172A~45C N82LHS191-3 7C291A-35C 16X24BL—*PL84C  7C3385A—*IC
4C1682-45M TC1T2A—45M N82LHS191-6 7C292A-35C 16X24BL—*PL84I  7C3385A—*J1
4C169-25C 7C169A—25C N825181 7C281/2A—45C 24X32B-*GC223M  7C388A—*GMB
4C169-30C 7C169A~25C N82S181A 7C281/2A—-45C 24X32B—*PF144C  7C387A—*AC
4C169-35C 7C169A—35C N825181C 7C281/2A-30C 24X32B-*PF1441  7C387A—*Al
4C169-35M 7C169A—35M N825191-3 7C291A-50C 24X32B—*PF208C  7C388A—*AC
4C169-45M 7C169A—45M N825191-6 7C292A-50C 24X32B—*PF2081 7C388A—*Al
4C187-20C 7C187-20C N82S191A-3 7C291A—-50C 24X32BL—*PF144C  7C3387A—*AC
4C187-25C 7C187-25C N82S191A—6 7C292A-50C 24X32BL—*PF1441  7C3387A—*Al
4C187-25M 7C187A-25M N825191C-3 7C291A-35C 24X32BL—-*PF208C  7C3388A—*NC
4C187-35M 7C187A-35M N825191C—6 7C292A—35C 24X32BL-*PF2081  7C3388A—*NI
4C188-20C 7C164-20C S82HS641 7C263/4—55M
4C188-25C 7C164-25C S82LS181 7C282A—45M
4C188—25M 7C164A—25M 825181 7C282A-45M

S82S181A 7C282A—45M
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; CYPRESS

Product Line Cross Reference

SAMSUNG CYPRESS
PREFIX:KM PREFIX:CY
18V87-8 7C1031-8.5
61257A-25 7C197-25C
61257A-35 7C197-35C
61257A—45 7C197-45C
64257A-25 7C194-25C
64257A-35 7C194-35C
64257A—45 7C194-45C
64258B~15 7C194-15C
64258B—20 7C194-20C
64259B—15 7C196-15C
64259B—20 7C196-20C
641001-20 7C106A=20C
681001-20 7C109A—20C
68100215 7C1009~15C
681002—20 7C1009-20C
6825712 7C199-12C
6825715 7C199-15C
718B514—8 7C178-8.5
75C01A—15 7C421-15
75C01A—20 7C421-20C
75C01A-25 7C421-25C
75C01A-35 7C421-30C
75C01A—50 7C421-40C
75C01A-80 7C421-65C
75C01AP—20 7C420-20C
75C01AP-25 7C420-25C
75CO1AP-35 7C420-35C
75C01AP—-50 7C420-50C
75C01AP—-80 7C420-80C
75C02A-15 7C425-15
75C02A-20 7C425-20C
75C02A-25 7C425-25C
75C02A—35 7C425-30C
75C02A—50 7C425-40C
75C02A—80 7C425-65C
75C02AP—-20 7C424-20C
75C02AP-25 7C424-25C
75C02AP-35 7C424-30C
75C02AP-50 7C424-40C
75C02AP—80 7C424—65C
75C03A—15 7C429-15C
75C03A—20 7C429-20C
75C03A—-25 7C429-25C
75C03A-35 7C429-30C
75C03A-50 7C429-40C
75C03A—-80 7C429-65C
75C03AP—-20 7C428-20C
75C03AP-25 7C428-25C
75C03AP-35 7C428-30C
75C03AP-50 7C428—-40C
75C03AP—-80 7C428-65C
75C102A-20 7C425-20C
75C102A-25 7C425-25C
75C102A-35 7C425-25C
75C102A—80 7C425-65C
SGS-THOMSON CYPRESS
PREFIX:M PREFIX:CY
SUFFIX:F1 SUFFIX: W
SUFFIX: B1 SUFFIX: P
SUFFIX: C1 SUFFIX:J
SUFFIX:N1 SUFFIX: Z

SGS-THOMSON CYPRESS
27256-150 27C256~150C
27256-170 27C256-150C
27256-200 27C256—200C
27C64A-12 27C64—120C
27C64A-15 27C64—150C
27C64A—20 27C64—-200C
27C64A-25 27C64—-200C
27C64A—-30 27C64—200C
27C128A-12 27C128~120C+
27C128A-15 27C128—150C+
27C128A-20 27C128-200C+
27C256B—80 27C256~70C+
27C256B—90 27C256~90C+
27C256B—100 27C256—90C+
27C256B—120 27C256—120C+
27C512-10 27C512-90C
27C512-12 27C512~120C
27C512-15 27C512~150C
27C512-20 27C512-200C
27C512-25 27C512—-200C
27C512-80 27H512~70C
27C512-90 27C512-90C
27C1001-60X 27H010-55C
27C1001-70 27C010-70C
27C1001-90 27C010-90C
27C1001-120 27C010—-120C
27C1001-150 27C010—150C
27C1001~200 27C010—200C
SHARP CYPRESS
PREFIX:LH PREFIX:CY
52251-35 7C197-35C
52251-45 7C197-45C
52252-35 7C194-35C
52252-45 7C194—-45C
52254D-25 7C199-25C
52254D-35 7C199-35C
52254D—45 7C199-45C
52259 7C188
548115 7C408A—15C
5481-25 7C408A-25C
5481-35 7C408A-35C
549115 7C409A~15C
549125 7C409A-25C
5491-35 7C409A-35C
549620 7C420~-20C
549635 7C420-30C
5496—50 7C420-40C
5496D—15 7C421A—15
5496D—20 7C421-20C
5496D—-35 7C421-30C
5496D—50 7C421-40C
5497-20 7C424-20C
5497-35 7C424-30C
5497-50 7C424-40C
5497D—15 TC425A—15
5497D-20 7C425-20C
5497D-35 7C425-30C
5497D-50 7C425~-40C

SONY CYPRESS
PREFIX: CXK PREFIX: CY
51256P—35 7C197-35
51256P—-45 7C197-45
55464—20 7C194-20C
55464—25 7C194-25C
58258A-15 7C199-15C
58258A-20 7C199-20C
58258A-25 7C199-25C
59288-20C 7C188-20C
59288-25C 7C188-25C

TI CYPRESS
PREFIX: JBP PREFIX: CY
PREFIX: PAL SUFFIX: P
PREFIX:SM PREFIX: CY
PREFIX: SMJ PREFIX: CY
PREFIX:SN PREFIX: CY
PREFIX: TBP PREFIX: CY
PREFIX: TIB PREFIX: CY
PREFIX: TMS PREFIX: CY
SUFFIX:FM SUFFIX:J
SUFFIX:J SUFFIX: W
SUFFIX:N SUFFIX: P
SUFFIX: DD SUFFIX:Z
SUFFIX:N SUFFIX:P
22V10AC PALC22V10-25C
2V10AM PALC22V10-30M
27C010-120 27C010-120C
27C010-150 27C010~-150C
27C010-200 27C010-200C
27C128-12 27C128-120
27C512-100 27C512-90C
27C512-120 27C512-120C
27C512-150 27C512-150C
27C512-200 27C512-200C
27C/PC128~15 27C128-150
27C/PC128-20 27C128-200
27C256—10 27C256—90C+
27C256—12 27C256—120C+
27C256—15 27C256-150C+
27C256-17 27C256—150C+
27C256-20 27C256—-200C+

27PC010-120
27PC010—-150
27PC010-200
27PC256—-10
27PC256—12
27PC256—15
27PC256—17
27PC256-20
27PC512-100
27PC512-120
27PC512-150
27PC512-200
PAL16L8—-5C
PAL16L8-7C
PAL16L8-7M
PAL16L8~-10C
PAL16L8—10M
PAL16L8—-12M
PAL16L8-15C
PAL16L8—-15M
PAL161.8—20M

27PC010-120C
27PC010-150C
27PC010-200C
27C256—90C+
27C256—-120C+
27C256—-150C+
27C256—150C+
27C256—200C+
27PC512-90C
27PC512-120C
27PC512-150C
27PC512-200C
PAL16L8-5C
PAL16L8-7C
PAL161L8—-7M
PAL1618-7C
PAL16L8—-10M
PAL161L.8—-10M
PAL16L.8—-7C
PAL16L8—10M
PALC16L8—-20M

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

+ =
* =

— = functionally equivalent

¥ = SOIConly

¥ = 32-pin LCC crosses to the 7C198M
*E

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

See Austin Semiconductor for military products
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Product Line Cross Reference

=7 CYPRESS
TI CYPRESS
PAL161L8-25C PALC16L8-25C
PAL16L8—-30M PALC16L8-30M
PAL16L8A-2C PALC16L8-35C
PAL16L8A—-2M PALC16L8—-40M
PAL16L8AC PALC16L8-25C
PAL16LSAM PALC16L8-30M
PAL16R4-5C PAL16R4—-5C
PAL16R4-7C PAL16R4-7C
PAL16R4-7M PAL16R4—-7M
PAL16R4-10C PAL16R4-7C
PAL16R4-10M PAL16R4—-10M
PAL16R4-12M PAL16R4-10M
PAL16R4-15C PAL16R4—-7C
PAL16R4-15M PAL16R4—-10M
PAL16R4-20M PALC16R4-20M
PAL16R4-25C PALC16R4-25C
PAL16R4-30M PALC16R4-30M
PAL16R4A-2C PALC16R4-25C
PAL16R4A-2M PALC16R4—-40M
PAL16R4AC PALC16R4-25C
PAL16R4AM PALC16R4-30M
PAL16R6—-5C PAL16R6—5C
PAL16R6-7C PAL16R6—-7C
PAL16R6—7M PAL16R6—-7M
PAL16R6—10C PAL16R6—-7C
PAL16R6—10M PAL16R6—10M
PAL16R6—12M PAL16R6—-10M
PAL16R6—-15C PAL16R6—7C
PAL16R6—15M PAL16R6—-10M
PAL16R6—20M PALC16R6—-20M
PAL16R6-25C PALC16R6-25C
PAL16R6—-30M PALC16R6-30M
PAL16R6A-2C PALC16R6—-25C
PAL16R6A—2M PALC16R6-40M
PAL16R6AC PALC16R6-25C
PAL16R6AM PALC16R6-30M
PAL16R8-5C PAL16R8—-5C
PAL16R8-7C PAL16R8-7C
PAL16R8—-7M PAL16R8—-7M
PAL16R8-10C PAL16R8-7C
PAL16R8—-10M PAL16R8-10M
PAL16R8—12M PAL16R8—-10M
PAL16R8-15C PAL16R8-7C
PAL16R8-15M PAL16R8—10M
PAL16R8-20M PALC16R8-20M
PAL16R8-25C PALC16R8-25C
PAL16R8-30M PALC16R8-30M
PAL16R8A-2C PALC16R8-25C
PAL16R8A—-2M PALC16R8-40M
PAL16R8AC PALC16R8-25C
PAL16RSAM PALC16R8-30M
PAL20L8A-2C PLDC20G10-25C
PAL20L8A-2M PLDC20G10-30M
PAL20L8AC PLDC20G10-25C
PAL20L.8AM PLDC20G10-30M
PAL20L10A-2C PLDC20G10-25C
PAL20L10A-2M PLDC20G10-30M
PAL20L10AC PLDC20G10-35C
PAL20L10AM PLDC20G10-30M
PAL20R4A-2C PLDC20G10-25C
PAL20R4A-2M PLDC20G10-30M
PAL20R4AC PLDC20G10—-25C

TI

PAL20R4AM
PAL20R6A-2C
PAL20R6A—-2M
PAL20R6AC
PAL20R6AM
PAL20R8A-2C
PAL20R8A-2M
PAL20R8AC
PAL20R8AM
PAL22V10-7C
PAL22V10-7C
PAL22V10-15C
PAL22V10-20M

CYPRESS
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PALC22V10D-7C
PAL22V10C-7C
PALC22V10B-15C
PALC22V10B-20M

PAL22V10AC PALC22V10-25C
PAL22V10AC PALC22V10L-25C
PAL22V10AM PALC22V10-25MB
PAL22V10AM PALC22V10-30MB
PAL22V10C PALC22V10-35C
PAL22V10C PALC22V10L-35C
SN74ACT7201LA15  7C421-15
SN74ACT7201LA25  7C421-25
SN74ACT7202LA15  7C425-15
SN74ACT7202LA25  7C425-25
SN74ACT7203L15 7C429-15
SN74ACT7203L25 7C429-25
SN74ACT7204L15 7C433-15
SN74ACT72041.25 7C433-25
TOSHIBA CYPRESS
PREFIX:P SUFFIX:P
PREFIX:TC PREFIX:CY
PREFIX: TMM PREFIX:CY
SUFFIX:D SUFFIX:D

2015A TC128A-55C+
2018-25 7C128A-25C
2018-35 7C128A-35C
2018-45 7C128A-45C
2018-55 7C128A—-55C+
2018AP-35 7C128A-35C
2018AP—45 7C128A-45C
206825 7C168A—-25C
2068-35 7C168A-35C
2068—45 7C168A—-45C
2068-55 7C168A—-45C
2069-35 7C169A-35C
2078-35 7C170A-35C
2078-45 7C170A—-45C
207855 7C170A—-45C
2088-35 7C186—35C

315 2147-55C
55257-10 7C199-55C
55257-70 7C199-55C
55257-85 7C199-55C
55328-15 7C199-15C
55328—-20 7C199-20C
55328-25 7C199-25C
55328-35 7C199-35C
55328-25 7C199-25C
55328-35 7C199-35C
55329P/) 7C188

55399-20 7C188-20C
55399-25 7C188-25C
5541635 7C164—35C

TOSHIBA
55417-25
55417-35
55417P[J-15
55417P/J-20
55417P[1-25
55417P/3-35
55464—12
55464-15
55464-20
5546425
5546435
5546425
55464-35
55465-12
5546515
5546520
5546525
5546525
5546535
55465-35
5561P/J

5562

5563

5588P/J
5589P/J-25
55B328-12
55B328-15
55B464—12
55B465—12
57C256A—120
57C256A—150
57C256A—200

CYPRESS
7C166—25C
7C166—-35C
7C166—15C
7C166—20C
7C166—-25C
7C166—-35C
7C194-12C
7C194-15C
7C194-20C
7C194-25C
7C194-35C
7C194-25C
7C194-35C
7C196—-12C
7C196—-15C
7C196-20C
7C196—25C
7C195-25C
7C196-35C
7C195-35C
7C187-C
7C187-C
7C185-C
7C185—-C
7C182-25C
7C199-12C
7C199-15C
7C194-12C
7C196—-12C
27C256—120C+
27C256—150C+
27C256—200C+

WSI
PREFIX: WS
SUFFIX:C
SUFFIX:D/T
SUFFIX:P/S
57C43C-55C
57C43C-45C
57C43C-35C
57C43C-25C
57C45-25
57C45-25M
57C45-35
57C45-35M
57C45-45
57C45-45M
57C49B-35
57C49B-45
57C49B—-45M
57C49B-55
57C49B-55M
57C49B-70
57C49B-70M
57C49C-25
57C49C-35
57C49C-45
57C49C—-45M
57C49C-55
57C49C-55M
57C49C-70
57C49C-70M

CYPRESS
PREFIX:CY
SUFFIX:Q
SUFFIX: W
SUFFIX:P
7C243/4—-55C
7C243/4-45C
7C243/4-35C
7C243/4-25C
7C245A-25C
7C245A~25M
7C245A-35C
7C245A-35M
7C245A—~45C
7C245A—-45M
7C263/4-35C
7C263/4—45C
7C263/4—45C
7C263/4-55C
7C263/4—55C
7C263/4-55C
7C263/4—55C
7C263/4—25C
7C263/4-35C
7C263/4—45C
7C263/4-45C
7C263/4-55C
7C263/4—55C
7C263/4-55C
7C263/4-55C




Product Line Cross Reference

CYPRESS
WsI CYPRESS
57C64F-55 7C266—55C
57C51C-45 7C251/4—45C
57C51C—-45M 7C251/4—45M
57C51C-55 7C251/4-55C
57C51C~55M 7C251/4-55M
57C51C~70 7C251/4—55M
57C51C-70M 7C251/4-55M
57C71C-35 TC271A-35C
57C71C-45 7C271A—-45C
57C71C-55 7C271A~55C
57C71C-55M 7C271A~-55M
57C71C-70 7C271A-55M
57C71C-70M 7C271A-55M
57C128F-55C 27C128-55C+
57C128F-70C 27C128-70C+
57C128FB-45 27C128-45C
57C128FB~-55 27C128-55C
57C128FB-70 27C128-70C
57C191B-35 7C292A-35C
57C191B-35M 7C292A-35M
57C191B-45 7C292A-35C
57C191B-45M 7C292A-35M
57C191B-50M 7C292A-50M
57C191B-55 TC292A-50C
57C191B-55M 7C292A~50M
57C191C-25 7C292A-25C
57C191C-35 7C292A-35C
57C191C—-45 7C292A-35C
57C191C-45M 7C292A-35M
57C191C-55 7C292A-50C
57C191C-55M 7C292A~50M
57C256F-35 © 27TH256-35C
57C256F—45 27C256-45C+
57C256F-55 27C256—-55C+
57C256F ~-55M 27C256~-55M
57C256F—70 27C256~70C+
57C256F-70M 27C256-70M
57C256F—-90 27C256~90C+
57C291B-35 7C291A-35C
57C291B-35M 7C291A-35M
57C291B—45 7C291A-35C
57C291B-45M 7C291A-35M
57C291B-50M 7C291A-50M
57C291B-55 7C291A-50C
57C291B-55M 7C291A~-50M
57C291C-25 7C291A-25C
57C291C~-35 7C291A-35C
57C291C-45 7C291A-35C
57C291C-45M 7C291A-35M
57C291C-55 7C291A-50C
57C291C—-55M 7C291A~-50M

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

+ =

* =

— = functionally equivalent

¥ = SOIC only

¥ = 32-pin LCC crosses to the 7C198M
sk

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

See Austin Semiconductor for military products
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Product Line Cross Reference

IDT
IDT29FCT52
IDT29FCT520

IDT74FCT138
IDT74FCT157

IDT74FCT163
IDT74FCT191
IDT74FCT2240
IDT74FCT2244
IDT74FCT2245

IDT74FCT2373
IDT74FCT2374
IDT74FCT240
IDT74FCT244
IDT74FCT245

IDT74FCT2543
IDT74FCT257
IDT74FCT2573
IDT74FCT2574
IDT74FCT2646
IDT74FCT2648
IDT74FCT2652
IDT74FCT273
IDT74FCT2827
IDT74FCT373
IDT74FCT374
IDT74FCT377
IDT74FCT399

IDT74FCT540
IDT74FCT541
IDT74FCT543
IDT74FCT573
IDT74FCT574
IDT74FCT646
IDT74FCT648
IDT74FCT652
IDT74FCT821
IDT74FCT823
IDT74FCT825
IDT74FCT827
IDT74FCT841

Package
PlasticDIP
Qsor

==+ CYPRESS
FCT Commercial Cross Reference
CYPRESS
CY29FCT52 A,B,C
CY29FCT520  A,B,C
CY29FCT818 Std,A,B,C
CY74FCT138 Std, A, C
CY74FCT157 Std,A,C
CY74FCT158 Std, A, C
CY74FCT163 Std, A, C
CY74FCT191 Std,A,C
CY74FCT2240  Std,A,C
CY74FCT2244  Std,A,C,D
CY74FCT2245  Std,A,C,D
CY74FCT2257  Std,A,C
CY74FCT2373  Std,A,C,D
CY74FCT2374  Std,A,C,D
CY74FCT240 Std,A,C,D
CY74FCT244 Std,A,C,D
CY74FCT245 Std, A, C,D
CY74FCT2541  Std,A,C,
CY74FCT2543  Std,A,C,D
CY74FCT257 Std, A, C
CY74FCT2573  Std,A,C,D
CY74FCT2574  Std,A,C,D
CY74FCT2646  Std,A,C
CY74FCT2648  Std,A,C
CY74FCT2652  Std,A,C,D
CY74FCT273 Std, A, C
CY74FCT2827  A,B,C
CY74FCT373 Std,A,C,D
CY74FCT374 Std,A,C,D
CY74FCT377 Std, A, C
CY74FCT399 Std,A,C
CY74FCT480  Std,A,B
CY74FCT540 Std, A, C,D
CY74FCT541 Std,A,C,D
CY74FCT543 Std,A,C,D
CY74FCT573 Std,A,C,D
CY74FCT574 Std, A, C,D
CY74FCT646 Std,A,C,D
CY74FCT648 Std,A,C
CY74FCT652  Std,A,C,D
CY74FCT821 A,B,C
CY74FCT823 A,B,C
CY74FCT825 A,B,C
CY74FCT827 A,B,C
CY74FCT841 A,B,C
CYBUS3384

Package Code
PlasticDIP P
QSOP Q
SOIC o)

SOIC

A,B,C,D
A,B,C,D

Std,A,C
Std,A,C,D

Std,A,C
Std, A
Std,A,C,D
Std,A,C,D
Std,A,C,D

Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D

Std,A,C,D
Std,A,C
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C
Std,A,C,D
Std,A,C
A,B,C
Std,A,C,D
Std, A, C,D
Std,A,C,D
Std,A,C

Std,A,C
Std,A,C
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C
Std, A,B,D
A,B,C,D
A,B,C,D
A,B,C
A,B,C
A,B,C,D

Code
P
Q

SO

PERICOM
PI74FCT2952

PI74FCT138
PI74FCT157

PI74FCT2240
PI74FCT2244
PI74FCT2245
PI74FCT2257
PI74FCT2373
PI74FCT2374
PI74FCT240

PI74FCT244

PI74FCT245

PI74FCT2541
PI74FCT2543
PI74FCT257

PI74FCT2573
PI74FCT2574
PI74FCT2646

PI74FCT2652
PI74FCT273
PI74FCT2827
PI74FCT373
PI74FCT374
PI74FCT377
PI74FCT399

PI74FCT540
PI74FCT541
PI74FCT543
PI74FCT573
PI74FCT574
PI74FCT646
PI74FCT648
PI74FCT652
PI74FCT821
PI74FCT823
PI74FCT825
PI74FCT827
PI74FCT841
PI5C3384

Package
Plastic DIP
Qsop
SOIC

A,B,C

Std,A,C
Std,A,C

Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,
Std,A,C
Std,A,C
Std,A,C,D
Std,A,C
Std,A,C

Std,A,C,D
Std,A,C
A,B,C
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C

Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
A,B,C,D
A,B,C,D
A,B,C,D
A,B,C,D
A,B,C,D

Code
P
Q

SO

QUALITY
QS29FCT52
QS29FCT520

QS74FCT138
QS74FCT157
QS74FCT158
QS74FCT163
QS74FCT191
QS74FCT2240
QS74FCT2244
QS74FCT2245
QS74FCT2257
QS74FCT2373
QS74FCT2374
QS74FCT240
QS74FCT244
QS74FCT245
QS74FCT2541
QS74FCT2543
QS74FCT257
QS74FCT2573
QS74FCT2574
QS74FCT2646
QS74FCT2648
QS74FCT2652
QS74FCT273
QS74FCT2827
QS74FCT373
QS74FCT374
QS74FCT377

QS74FCT540
QS74FCT541
QS74FCTS543
QS74FCT573
QS74FCT574
QS74FCT646
QS74FCT648
QS74FCT652
QS74FCT821
QS74FCT823
QS74FCT825
QS74FCT827
QS74FCT841
QS3384

Package
PlasticDIP
QSOP
SOIC

A,B,C
A,B,C

Std,A,C,D
Std,A,C
Std,A,C
Std,A,C,D
Std,A,C
Std,A,C
Std,A,C
Std,A,C,D
Std,A,C
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C,
Std,A,C,D
Std,A,C
Std,A,C
Std,A,C,D
Std,A,C,D
Std,A,C
Std,A,C,D
Std,A,C
A,B,C
Std,A,C,D
Std,A,C,D
Std,A,C

Std,A,C,D
Std,A,C,D
Std,A,C,D
Std,A,C
Std,A,C,D
Std,A,C
Std,A,C,D
Std,A,B,D
A,B,C,D
A,B,C,D
A,B,C
A,B,C
A,B,C

Code
P
Q

SO




N

—
—
—

%? Product Line Cross Reference

=2 CYPRESS

FCT Commercial Cross Reference (continued)

CYPRESS TI
CY74FCT52C T4ABT2952A
CY74FCT2240A  SN74ABT2240
CY74FCT2244A  SN74ABT2244
CY74FCT2245A  SN74ABT2245
CY74FCT240A SN74ABT240
CY74FCT244A SN74ABT244
CY74FCT245A SN74ABT245
CY74FCT273A SN74ABT273
CY74FCT373A SN74ABT373
CY74FCT374A SN74ABT374
CY74FCT377A SN74ABT377
CY74FCT540A SN74ABT540
CY74FCT541A SN74ABT541
CY74FCT543A SN74ABT543
CY74FCTS73A SN74ABT573
CY74FCTS574A SN74ABT574
CY74FCT646A SN74ABT646
CY74FCT646C SN74ABT646A
CY74FCT652A SN74ABT652
CY74FCT652C SN74ABT652A
CY74FCT821C SN74ABT821
CY74FCT827C SN74ABT827
CY74FCT841C SN74ABT841

CYBUS3384 SN74CBT3384
Package Code

Plastic DIP P N

SOIC SO DW




Product Line Cross Reference

DT
IDT29FCT52
IDT29FCT520

IDTS4FCT138
IDT54FCT157

IDT54FCT163
IDT54FCT191
IDT54FCT2240
IDT54FCT2244
IDTS4FCT2245

IDT54FCT2373
IDT54FCT2374
IDTS4FCT240
IDT54FCT244
IDT54FCT245

IDTS4FCT2543
IDTS4FCT257
IDT54FCT2573
IDTS4FCT2574
IDTS54FCT2646
IDTS54FCT2648
IDT54FCT2652
IDT54FCT273
IDTS4FCT2827
IDT54FCT373
IDTS4FCT374
IDT54FCT377
IDT54FCT399

IDT54FCT540
IDTS54FCT541
IDTS4FCT543
IDTS4FCT573
IDTS4FCT574
IDT54FCT646
IDT54FCT648
IDTS4FCT652

IDTS54FCT821
IDTS54FCT823
IDT54FCT825
IDT54FCT827
IDTS54FCT841

Package
CERDIP
LCC

FCT Military Cross Reference
CYPRESS
CY29FCT52 A,B,C
CY29FCT520  A,B,C
CY29FCT818  Std,A,B,C
CYS4FCT138  Std,A,C
CYS4FCTI57  Std,A,C
CYS4FCTIS8  Std,A,C
CYS4FCTI63  Std,A,C
CYS4FCTI91  Std,A,C
CYS4FCT2240  Std,A,C
CYS4FCT2244  Std,A,C
CYS4FCT2245  Std,A,C
CYS4FCT2257  Std,A,C
CYS4FCT2373  Std,A,C
CY54FCT2374  Std,A,C
CYS4FCT240  Std,A,C
CYS4FCT244  Std,A,C
CYS4FCT245  Std,A,C
CYS4FCT2541  Std,A,C
CYS4FCT2543  Std,A,C
CYS4FCT257  Std,A,C
CYS4FCT2573  Std,A,C
CYS4FCT2574  Std,A,C
CYS4FCT2646  Std,A,C
CYS4FCT2648  Std,A,C
CYS4FCT2652  Std,A,C
CYS4FCT273  Std,A,C
CY54FCT2827  A,B,C
CYS4FCT373  Std,A,C
CYS4FCT374  Std,A,C
CYS4FCT377  Std,A,C
CY54FCT399  Std,A,C
CYS4FCT480  Std,A,B
CYS4FCT540  Std,A,C
CYS4FCT541  Std,A,C
CYS4FCT543  Std,A,C
CYS4FCTS73  Std,A,C
CY54FCT574  Std,A,C
CY54FCT646  Std,A,C
CYS4FCT648  Std,A,C
CYS4FCT652  Std,A,C
CYS4FCT652  Std,A,C
CYS4FCT821  A,B,C
CYS4FCT823  A,B,C
CYS4FCT825  A,B,C
CYS4FCT827  A,B,C
CY54FCT841 A,B,C
Package Code
CERDIP D
LCC L
HQSOP

HQSOP

A,B,C
A,B,C

Std,A,C
Std,A,C

Std,A,C
Std, A

Std,A,C
Std,A,C
Std,A,C

Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C

Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C
A,B,C

Std,A,C
Std,A,C
Std,A,C
Std,A,C

Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std, A,C
Std,A,C
Std,A,C
Std,A,C

A,B,C
A,B,C
A,B,C
A,B,C
A,B,C

Code
D
L

QUALITY
QS29FCT52
QS29FCT520

QS54FCT138
QS54FCT157
QS54FCT158
QS54FCT163
QS54FCT191
QS54FCT2240
QS54FCT2244
QS54FCT2245
QS54FCT2257
QS54FCT2373
QS54FCT2374
QS54FCT240
QS54FCT244
QSS54FCT245
QS54FCT2541
QS54FCT2543
QSS54FCT257
QS54FCT2573
QS54FCT2574
QS54FCT2646
QS54FCT2648
QS54FCT2652
QS54FCT273
QS54FCT2827
QS54FCT373
QS54FCT374
QS54FCT377

QS54FCT540
QS54FCT541
QS54FCT543
QS54FCT573
QS54FCT574
QS54FCT646
QS54FCT648
QS54FCT652

QS54FCT821
QS54FCT823
QS54FCT825
QS54FCT827
QS54FCT841

Package
CERDIP
LCC
HQSOP

A,B,C
A,B,C

Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std,A,C
Std, A

Std, A

Std, A
Std,A,C
Std, A

Std, A
Std,A,C
Std, A

Std, A

Std, A
Std,A,C,D
Std,A,C,D
Std, A
Std,A,C
Std,A,C
Std,A,C
Std,A,C,D
Std, A

AB

Std, A
Std,A,C
Std, A

Std,A,C,D
Std,A,C,D
Std, A

Std, A
Std,A,C
Std,A,C
Std,A,C
Std,A,C,D

A,B,C
A,B,C
A,B,C
A

A,B,C

Code

L
H




S

"# CYPRESS

Product Line Cross Reference

Commercial Cross Reference

CYPRESS DT ) PERICOM
CY74FCT16240 Std,A,C IDT74FCT16240 Std,A,C,E PI74FCT16240 Std,A,C,D
CY74FCT16244 Std,A,C IDT74FCT16244 Std,A,C,E PI74FCT16244 Std,A,C,D
CY74FCT16245 Std,A,C IDT74FCT16245 Std,A,C,E PI74FCT16245 Std,A,C,D
CY74FCT16373 Std,A,C IDT74FCT16373 Std,A,C,E PI74FCT16373 Std,A,C,D
CY74FCT16374 Std,A,C IDT74FCT16374 Std,A,C,E PI74FCT16374 Std,A,C,D
CY74FCT16444 Std,A,C
CY74FCT16445 Std,A,C
CY74FCT16500 A,C IDT74FCT16500 A,CE PI74FCT16500 A,C,D
CY74FCT16501 A,C IDT74FCT16501 A,CE PI74FCT16501 A,C,D
CY74FCT16543 Std,A,C IDT74FCT16543 Std,A,C,E PI74FCT16543 Std,A,C,D
CY74FCT16646 Std,A,C IDT74FCT16646 Std,A,C,E PI74FCT16646 Std,A,C,D
CY74FCT16652 Std,A,C IDT74FCT16652 Std,A,C,E PI74FCT16652 Std,A,C,D
CY74FCT16823 A,B,C IDT74FCT16823 A,B,C,.E PI74FCT16823 A,B,C
CY74FCT16827 A,B,C IDT74FCT16827 A,B,C,.E PI74FCT16827 A,B,C
CY74FCT16841 A,B,C IDT74FCT16841 A,B,C.E PI74FCT16841 A,B,C
CY74FCT16952 A,B,C IDT74FCT16952 A,B,C.E PI74FCT16952 A,B,C,D
CY74FCT162240 Std,A,C IDT74FCT162240 Std,A,C,.E PI74FCT162240 Std,A,C,D
CY74FCT162244 Std,A,C IDT74FCT162244 Std,A,C,E PI74FCT162244 Std,A,C,D
CY74FCT162245 Std,A,C IDT74FCT162245 Std,A,C,E PI74FCT162245 Std,A,C,D
CY74FCT162373 Std,A,C IDT74FCT162373 Std,A,C,E PI74FCT162373 Std,A,C,D
CY74FCT162374 Std,A,C IDT74FCT162374 Std,A,C,.E PI74FCT162374 Std,A,C,D
CY74FCT162444 Std,A,C
CY74FCT162445 Std,A,C
CY74FCT162500 A,C IDT74FCT162500  A,C,E PI74FCT162500 A,C,D
CY74FCT162501 A,C IDT74FCT162501 A,C.E PI74FCT162501 A,C,D
CY74FCT162543 Std,A,C IDT74FCT162543 Std,A,C,.E PI74FCT162543 Std,A,C,D
CY74FCT162646 Std,A,C IDT74FCT162646 Std,A,C,E PI74FCT162646 Std,A,C,D
CY74FCT162652 Std,A,C IDT74FCT162652 Std,A,C,.E PI74FCT162652 Std,A,C,D
CY74FCT162823 A,B,C IDT74FCT162823 A,B,C,E PI74FCT16H823 © =~ A,B,C
CY74FCT162827 A,B,C IDT74FCT162827  A,B,C,E PI74FCT162827 A,B,C
CY74FCT162841 A,B,C IDT74FCT162841 A,B,C,.E PI74FCT162841 A,B,C
CY74FCT162952 A,B,C IDT74FCT162952  A,B,C,E PI74FCT162952 A,B,C,D
CY74FCT162H952 A,B,C IDT74FCT162H952 A,B,C,E
CY74FCT162H501  A,C IDT74FCT162H501 A,C,E
CY74FCT162H244  Std,A,C IDT74FCT162H244 Std,A,C,E
CY74FCT162H245  Std,A,C IDT74FCT162H245 Std,A,C,E
CY74FCT162H373  Std,A,C IDT74FCT162H373  Std,A,C,E

Package Code Package Code Package Code
SSOP 13% SSOP PV Ssop PV
TSSOP PA TSSOP PA TSSOP PA
CYPRESS TEXAS INSTRUMENTS PHILLIPS
CY74FCT16240CT SN74ABT16240
CY74FCT16244CT SN74ABT16244A T4ABT16244
CY74FCT16245CT SN74ABT16245 74ABT16245
CY74FCT16373CT SN74ABT16373A 74ABT16373
CY74FCT16374CT SN74ABT16374A 74ABT16374
CY74FCT16500CT SN74ABT16500B
CY74FCT16543CT SN74ABT16543B 74ABT16543
CY74FCT162240CT SN74ABT162240
CY74FCT162244CT SN74ABT162244
CY74FCT162245CT SN74ABT162245
CY74FCT162373
CY74FCT162374
CY74FCT162500CT SN74ABT162500
Package Code Package Code Package Code
SSOP PV SSOP DL SSOP PV
TSSOP PA TSSOP DDG TSSOP
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Features

55, 70 ns access times

CMOS for optimum speed/power
Easy memory expansion with CEj,
CE_,, and OE features
TTL-compatible inputs and outputs
Automatic power-down when dese-
lected

Functional Description

The CY6264is ahigh-performance CMOS
static RAM organized as 8192 words by 8
bits. Easy memory expansion is provided
by an active LOW chip enable (PC_El), an

PRELIMINARY

CY6264

active HIGH chip enable (CE;), and active
LOW output enable (OE) and three-state
drivers. Both devices have an automatic
power-down feature (CE;), reducing the
power consumption by over 70% when de-
selected. The CY6264 isin a330-mil-wide
SOIC.

An active LOW write enable signal (WE)
controls the writing/reading op_e%ition of
the memory. When CE; and WE inputs
are both LOW and CE; is HIGH, data on
the eight data input/output pins (I/Op
through 1/07) is written into the memory
location addressed by the address present

8K x 8 Static RAM

on the address pins (Ag through Ajj).
Reading the device is accomplished by se-
lecting the device and enabling the out-
puts, CE; and OE active LOW, CE; active
HIGH, while WE remains inactive or
HIGH. Under these conditions, the con-
tents of the location addressed by the in-
formation onaddress pinsis present on the
eight data input/output pins.

The input/output pins remain in a high-im-
pedance state unless the chip is selected,
outputs are enabled, and write enable
(WE) is HIGH. A die coat is used to en-
sure alpha immunity.

Logic Block Diagram

Pin Configuration

Shaded area contains advanced information.

SOIC
Top View
1/0g
- INPUT BUFFER
1/0;
Ay - 110,
~3 & 2
Az Q = 1/03
Ay 2 L 256x32x8 =
As o ARRAY & |
As % & /04 CY6264-2
7
A7 o
AB I/ 05
4
[ 1/0g
CE POWER
CE;}@ COLUMN DECODER| | DOWN /07
we I
o= trert
o o o - o
<< T & < CY6264-1
Selection Guide
CY6264—-70
Maximum Access Time (ns) 70
Maximum Operating Current (mA) 100
Maximum Standby Current (mA) 20/15
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines,  Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge VOItage ... .........o.veveen... >2001V
Storage Temperature .................. ~65°Cto +150°C . (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current .............cooiiininan.. >200 mA
Power Applied ................. .. ... —55°Cto +125°C Operating Range ’
Supply Voltage to Ground Potential ... ..... —0.5Vto +7.0V Ambient
DC Voltage ApFlied to Outputs Range Temperature - Ve
in High Z Statel!l ............... e —0.5V to +7.0V Commercial 0°C to +70°C 5V = 10%
DC Input Voltagelll ..................... -0.5Vto +7.0V
Electrical Characteristics Over the Operating Range
6264—70
Parameter Description Test Conditions Min. Max. | Unit
Von Output HIGH Voltage Vce = Min, Iog = —4.0 mA 2.4 v
VoL Output LOW Voltage Vce = Min,, Ior, = 8.0 mA 0.4 \'%
Vg Input HIGH Voltage 22 Vee v
Vi Input LOW Voltagelll —-05 0.8 A%
Irx Input Load Current GND < V1 < Ve -5 +5 A
Ioz Output Leakage GND < Vi < Vcc, -5 +5 HA
Current Output Disabled
Ios Output Short Vcc = Max,, =300 | mA
Circuit Current(?] Vour = GND
Icc Vcc Operating Vcc = Max,, 100 mA
Supply Current Iour = 0 mA
IsB1 Automatic CE; Max. Ve, CEq > Vg, 20 mA
Power-Down Current Min. Duty Cycle = 100%
Isp2 Automatic CEy Max. Vcg, CEq > Ve — 0.3V, 15 mA
Power-Down Current Vin > Vee — 03Vor Viy < 0.3V
Shaded area contains advanced information.
Capacitancel®]
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance Tp = 25°C, f = 1 MHz, 7 pF
Cour Output Capacitance Vce = 5.0V 7 pF
Notes:

1. Minimumvoltage is equal to —3.0V for pulse durations less than 30 ns.
2. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

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

sv 14810 sv R1481Q
O AA A
OUTPUT OUTPUT ALL INPUT PULSES
3.0V —  50%
30 pF R2 5pF == R2 o °
ncwone L L2 nowomng L L9 GND
JGAND = = JGAND = = <5ns < 5ns
SCOPE SCOPE
(@ Normal Load ®) High-Z Load
CY6264-3 CY6264-4
Equivalent to: THEVENIN EQUIVALENT
167Q

OUTPUT 0—————AM——0 1,73V
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Switching Characteristics Over the Operating Rangel4]

Parameter Description
READ CYCLE
trRC Read Cycle Time
tAA Address to Data Valid
tOHA Data Hold from Address Change
tACE1 CE; LOW to Data Valid
tACE2 CE; HIGH to Data Valid
tDOE OE LOW to Data Valid
tLZOE OE LOW to Low Z
tHZOE OE HIGH to High Z5]
tLZCE1 CE; LOW to Low ZI[6]
tLZCE2 CE; HIGH to Low Z
tHZCE CE; HIGH to High ZI5:6]
CE; LOW to High Z

tpu CE; LOW to Power-Up
tpD CE; HIGH to Power-Down
WRITE CYCLE!"]
twc Write Cycle Time
tSCE1 CE; LOW to Write End
tscE2 CE;, HIGH to Write End
tAW Address Set-Up to Write End
tHA Address Hold from Write End
tsA Address Set-Up to Write Start
tPWE WE Pulse Width
tsp Data Set-Up to Wﬁte End
tup Data Hold from Write End
tHZWE WE LOW to High Zl5]
tLZWE WE HIGH to Low Z

Shaded area contains advanced information.

Notes:

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

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

tHZOE, tHZCE, and tiyzwe are specified with Cp, = 5 pF as in part (b)
of AC Test Loads. Transition is measured +500 mV from steady-state
voltage.

6264—70

Min. Max. Unit

70 ns

70 ns

5 ns

70 ns

70 ns

35 ns

5 ns

30 ns

5 ns

5 ns

30 ns

0 ns

30 ns

70 ns

60 ns

50 ns

55 ns

ns

ns

40 ns

35 ns

0 ns

30 ns

5 ns

At any given temperature and voltage condition, tgzcg is less than
tzcE for any given device.

The internal write time of the memory is defined by the overlap of CE;
LOW, CE; HIGH, and WE LOW. Both signals must be LOW to initi-
ate awrite and either signal can terminate a write by going HIGH. The
data input set-up and hold timing should be referenced to the rising
edge of the signal that terminates the write.
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Switching Waveforms
Read Cycle No. 1(8.9]

) = ‘ tre >
ADDRESS )E
taa |
toHA
DATA OUT PREVIOUS DATA VALID }ﬁXXX DATA VALID
CY6264-5
Read Cycle No. 2[10. 11]
Cﬁ1 ——x trc [
N /)
7[ ’ N
CEp tace K
oF —-ﬂi , | ,
tHzoE
tz0e E— ! T bz — HIGH
HIGH IMPEDANCE - IMPEDANCE
DATA OUT << DATA VALID , >——-—
tizce
le———— tpy tpD
- Voo - AN ICC
SUPPLY 50% 507
CURRENT ? "Ne— 8
CY6264-6

Write Cycle No. 1 (W_]:J Controlled)[® 11]

twe
ADDRESS ) 9( *

tscE1

LI _ A
CEz /7( \\ \

tsce2

taw tHa —
tsa trwe

R Vil

| B

tsp HD
DATA IN * DATA,y VALID >k

tHzwe _-I fe— t 7WE
AN HIGH IMPEDANCE ) C—

DATA I/O DATA UNDEFINED V4 \
CY6264-7
Notes: o _
8. Device is continuously selected. OE, CE = Vy.. CEp = Vi, 10. WE is HIGH for read cycle.
9. Address valid prior to or coincident with CE transition LOW. 11. Data I/O is High Z if OF = Vyy, CE; = Vi, or WE = Vpi..
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[5: 11, 12]

ADDRESS

CE;

DATA IN

DATA OUT

/

= %
t
—\| SCE1 V
N V4
tsa
x X
[ tsce2
taw tHa
tpwe
N 4
K Z /4
tsp tHp
DATAy VALID
[ thzwe
—\| HIGHIMPEDANCE = ————
DATA UNDEFINED <

CY6264-8

Note:
12. IfCE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED lIgg, lsg

NORMALIZED tan

14
1.2
1.0 }
08 /
06
0.4
0.2 Isg
0.0
40 45 50 55 60
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
1.4
1.3
12
111
~ Ta=25°C
1.0
~—]
\_
0.9
08
40 45 50 55 60

SUPPLY VOLTAGE (V)

NORMALIZED g, Igs

NORMALIZED tpp

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
1.0
Icc
0.8
0.6
04 VoG = 5.0V
Vin = 5.0V
021
S8
0.0
~55 25 125
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
1.4
1.2 /
1.0
Vcg = 5.0V
0.8 7
0.6
~55 25 125

AMBIENT TEMPERATURE (°C)

OUTPUT SOURCE CURRENT
_’  vs.OUTPUT VOLTAGE
<120
£
=
Z 100
&
> 80
(&)
w Vce = 5.0V
% 60 Ta=25°C
N
@ 40 \
5 N
z 20
[ =< \
3 o
00 1.0 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
Z 140
€
~ e
= 120 e
& /
& 100
g / Ve = 5.0V
3 80 Ta=25°C -
2 o
2 /
5 40
e |/
5 20
° W
0
00 1.0 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
3.0 30.0 1.25 v 5T0V
cc = 9.
025 25.0 Zam o Ta=25°C
2 & o Voe = 0.5V
2 20 < 200 2 1.00
N 2 N
2 15 Z 150 e z /
= 5 =
5 o / — & ors ]
z 10 10.0 / Voo = 4.5V z - -
Ta = 25°C
05 5.0 —
0.0== — 0.0 1 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
. SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Truth Table .
CE; |CE; | WE | OE | Input/Output Mode
H|X | X | X | HighZ Deselect/Power-Down
X | L | X | X | HighzZ | Deselect
L H H L | Data Out Read
L H L X | Dataln Write
L |H|H|H]|HghZ Deselect
Address Designators :
Address Address . Pin
Name Function Number
A4 X3 2
A5 X4 3
A6 X5 4
A7 X6 5
A8 X7 6
A9 Y1 7
Al0 Y4 8
All Y3 9
Al2 YO0 10
A0 Y2 21
Al X0 23
A2 X1 24
A3 X2 25
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range

70 CY6264—-70SC $23 28-Lead 330-Mil SOIC Commercial

Shaded area contains advanced information.
Document #: 38-00425



e

—
————— 0.
——.
———————

Features

o High speed

—taa=12ns

Transparent write (7C101A)
CMOS for optimum speed/power

Low active power

— 910 mW

Low standby power

—275 mW

@ 2.0V data retention (optional)
— 100 pW

® Automatic power-down when
deselected

°

® TTL-compatible inputs and outputs

==# CYPRESS
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CY7C101A
CY7C102A

Functional Description

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

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

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

256K x 4 Static RAM
with Separate I/O

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

The data output pins on the CY7C101A
and the CY7C102A are placed in a high-
impedance state when the device is dese-
lected (CE HIGH). The CY7C102As out-
puts are also placed in a high-impedance
state during awrite operation (CE and WE
LOW). In a write operation on the
CY7C101A, the output pins will carry the
same data as the inputs after a specified
delay.

The CY7C101A and CY7C102A are avail-
able in standard 400-mil-wide DIPs and
SOJs.

Logic Block Diagram Pin Configuration
e
N lo
! DIP/SOJ
1 N Iy Top View
-1 \ Vee
= i
| — la '™
As
INPUT BUFFER ﬁs
Ag
Ag—» o IS NC
M8 el —C @ I
s 1
R L st2xsizxa | < _?_ O o
Ag - O ARRAY u I~ 1
Ag—> = zZ % 02 O,
A7 = Q ) ) o
A ™~ o We
L 8
{? b OWER ) C101A-2
COLUMN
DECODER Do
1155515 | DO WS
LI LI < e -
L 7C102A0NWY [ |,
—CE e we
:'n:'uo'm'oﬁw' o
------- © C101A-1
Selection Guide
7C101A-12 | 7C101A-15 | 7C101A-20 | 7C101A-25 | 7C101A-35
7C102A-12 | 7C102A-15 | 7C102A—20 | 7C102A—-25 | 7C102A-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Commercial 165 155 140 130 125
Current (mA Military 165 150 140 135
Maximum Standby Commercial 50 40 30 30 25
Current (mA) Military 40 30 30 25
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, Latch-Up Current ........................... >200 mA
not tested.) .
Operating Range
Storage Temperature .................. -65°Cto +150°C Ambient
. . mbien
Ambient Temperature with Range Temperature Vee
Power Applied .........c..coviiiininn. —55°Cto +125°C C = o°C °C T 10%
ommercial ° ° *
Supply Voltage on Ve Relative to GNDI! . —0.5V to +7.0V i o+ °
DC Voltage Apf)lied to Outputs Militaryl?] —55°Cto +125°C 5V +10%
inHigh Z Statelll ................. -0.5Vto Vee +0.5V  Nores:
DC Input Voltagel!l ................ —0.5Vto Voo +0.5V 1.V (min)) = —2.0V for pulse durations of less than 20 ns.
Current into Outputs (LOW) ...........cooiinnnn. 20mA 2 Taisthe “instant on” case temperature.
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Electrical Characteristics Over the Operating Rangel3!
7C101A-12 7C101A-15 7C101A-20
7C102A-12 7C102A—-15 7C102A-20
Parameter Description Test Conditions Min. Max. Min. Max. Min. Max. Unit
Vou Output HIGH Ve = Min, 2.4 2.4 2.4 v
Voltage Toa = —4.0mA
VoL Output LOW Voltage | Vcc = Min,, Igp, = 8.0 mA 0.4 0.4 0.4 \
Vin Input HIGH Voltage 22 | Vec+03] 22 | Vec+03| 22 | Vee+03) V
ViL Input LOW -0.3 0.8 -0.3 0.8 -0.3 0.8 A%
Voltagel!]
Irx Input Load Current | GND < Vi< V¢ -1 +1 -1 +1 -1 +1 HA
Ioz Output Leakage GND < Vi< Vg, =5 +5 =5 +5 -5 +5 A
Current Output Disabled
Ios Output Short Ve = Max., Voyut = GND -300 -300 -300 mA
Circuit Current!4]
Icc Vcc Operating Vee = Max,, Com’l 165 155 140 mA
Supply Current I =0mA,
2 A = Ttge | Ml 165 150
IsB1 Automatic CE Max. Vee, Com’l 50 . 40 30 mA
Power-Down Current | CE > Viy,
— TTL Inputs ViN 2> Vig or Mil 40 30
VIN < VL f = fmax
Isp2 AutomaticCEPower- | Max. Vg, Com’l 2 2 2 mA
Down Current CE > Ve - 03V,
— CMOS Inputs ViN=> VCC - 03V Mil 2 2
or ViNy < 0.3V, f=0
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Electrical Characteristics Over the Operating Rangel3] (continued)

7C101A-25 7C101A-35
7C102A-25 7C102A-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Vcc = Min, 24 2.4 A\
Voltage Iog = —4.0mA
VoL Output LOW Voltage Vcce = Min, [gp, = 8.0 mA 0.4 0.4 \%
ViH Input HIGH Voltage 22 Vec+03 22 Vec+0.3 \'%
Vi Input LOW Voltagell] —-0.3 0.8 -0.3 0.8 \Y
Iix Input Load Current GND < Vi < V¢ -1 +1 -1 +1 nA
Ioz Output Leakage GND < Vi < V¢, -5 +5 -5 +5 RA
Current Output Disabled
Ios Output Short Vcc = Max, VoyTt = GND -300 -300 mA
Circuit Currentl4]
Icc Vcc Operating Supply Vce = Max., Com’] 130 125 mA
Current IouTr = 0mA, -
f = fmax = 1/trc Mil 140 135
IsB1 Automatic CE Power- | Max. Vcc, Com’l 30 25 mA
Down Current CE> Vg,
— TTL Inputs VIN > Vg or Mil 30 25
VIN < Vi, £ = fmax
Isg2 Automatic CE Power- Max. Vg, Com’l 2 2 mA
Down Current CE > Ve - 03V,
— CMOS Inputs ViN 2> Ve - 03V Mil 2 P
or Vin < 0.3V, f=0
Capacitancels]
Parameter Description Test Conditions Max. Unit
CiN: Addresses Input Capacitance Ta =25°C,f = 1 MHz, 7 pF
Cin: Controls Vee =350V 10 pF
Cout Output Capacitance 10 pF
Notes:
3. See thelast page of this specification for Group A subgroup testingin- 5. Tested initially and after any design or process changes that may affect
formation. these parameters.
4. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R1480Q R1480Q ALL INPUT PULSES
5V O————vW\W— 5V 3.0v
OUTPUT O_I__—1 OUTPUT 4 90%
30 pF $ R F $ Re GND %
<
P T ’L 256Q 5p | 2550 3 s
INCLUDING = = INCLUDING = = =3ns =3ns
JIG AND JIG AND
SCOPE SCOPE
(a) Normal Load (b) High-Z Load C101A—4
C101A-3
Equivalent to: THEVENIN EQUIVALENT
167Q

OUTPUT O———wW\——0 1.73V
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Switching Characteristics Over the Operating Rangel3: 6]

7C101A-12 | 7C101A-15 | 7C101A-20 | 7C101A-25 | 7C101A-35
7C102A-12 | 7C102A—-15 | 7C102A-20 | 7C102A—-25 | 7C102A-35
Parameter Description Min. | Max. [ Min. [ Max. [ Min. [ Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE .
trC Read Cycle Time 12 15 20 25 35 ns
tAA Address to Data Valid 12 15 20 25 35 ns
Data Hold from Address
toHA Change 3 3 3 3 3 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tLzCE CE LOW to Low ZI[7] 3] 3 3 3 3 ns
tHZCE CE HIGH to High ZI7:8] 6 7 8 10 10 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpp CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLEL!
twc Write Cycle Time 12 15 20 25 35 ns
tscE CE LOW to Write End 10 12 15 20 25 ns
AW .gddress Set-Up to Write 10 12 15 20 25 ns
nd
Address Hold from Write
tHA End : 0 0 0 0 0 ns
Address Set-Up to Write
tsA Start 0 0 0 0 0 ns
tpPWE WE Pulse Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 7 8 10 15 20 ns
tup Data Hold from Write End 0 -0 0 0 0 ns
t ZWE WE HIGH to Low Z!] 3 3 3 3 3 ns
tHZWE WE LOW to High Z![7: 8] 6 7 8 10 10 ns
WE LOW to Data Valid ‘
tpwe (7C101A) 12 15 20 25 35 ns
CE LOW to Data Valid
tDCE (TC101A) 12 15 20 25 35 ns
Data Valid to Output Valid
tADV (TC101A) 12 15 20 25 35 ns
Notes:
6. Test conditions assume signal transition time of 3 ns or less, timing ref- The internal write time of the memory is defined by the overlap of CE

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified 1oy /Ion and 30-pF load capacitance.

At any given temperature and voltage condition, tyzcg is less than
trzce and tyzwe is less than t 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.



%YPBESS

CY7C101A

PRELIMINARY  CY7C102A

Data Retention Characteristics Over the Operating Range (L Version Only)

Commercial Military
Parameter Description Conditions(10] Min. | Max. | Min. | Max. | Unit
VDR Vc for Retention Data 2.0 2.0 \'%
Iccpr Data Retention Current Vce = Vpr = 2.0V, 50 70 RA
- ~ . CE > Ve - 0.3V, =
teprl) Chip Deselect to Data Retention Time Vin = Vee — 03 or 0 0 ns
trl) Operation Recovery Time ViN< 03V trC trC ns 2
Data Retention Waveform
DATA RETENTION MODE ———»
Vee 4.5V Vor > 2V /‘ 45V
‘4— tcor — [e— tg —>
7, N
oe 7“ NN
C101A-5
Switching Waveforms
Read Cycle No. 1[11,12]
trRe !
ADDRESS X
taa |
toHA
DATA OUT PREVIOUS DATA VALID KX X DATA VALID
C101A-6
Read Cycle No. 2(12,13]
ADDRESS >( j(
tre
CE
X i
tace
t
[e— thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID
tizce
teD
le—— 1
Voo FU N IcC
SUPPLY 50% 50%
CURRENT L ISB
C101A-7

Notes:

10. No input may exceed Vcc + 0.5V.
11. Device is continuously selected, CE = Vpp..

12. WE is HIGH for read cycle.

13. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 1 (CE Controlled)%: 14]

— twe |
ADDRESS * >'l<

tsa tsce
cE AN 7
taw tHA
‘ tpwe
"= XN K A
f tsp tHp
DATA IN * DATA VALID
DATAOUT  HIGH IMPEDANCE le— tpzcE —>
(7C102A) —
DGT& 81% XXX pATA VALID e
' [~ tizce C101A-8
[e———— tpog ——>
Write Cycle No. 2 (WE Controlled)[%]
' twe
ADDRESS j : X
tsce
EINN Z % 7
taw tHA
tsa tPwe
wE R Y
) I tsp tHp
DATAIN % DATA VALID
re— thzwe —-I — tLzwe —-|K
- HIGH IMPEDANCE
"o DO KX
le———— thwE thzce
Prciorn XX XK IR XK DATA VAUID
tapv >
C101A-9

Note:
14. 1f CE goes HIGH simultaneously with WE going HIGH, the output
remains in a high-impedance state (7C102A only).
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Truth Table

CE | WE 09— O3 Mode Power

H X HighZ Power-Down Standby (Isg)

L H Data Out Read Active (Icc)

L L HighZ 7C102A: Standard Write Active (Icc)

L L | Input Tracking 7C101A: Transparent Writel[1°] Active (Icc)
Note:

15. Outputs track inputs after specified delay.

Ordering Information

Speed Package Operating
(ns) Ordering Code Name PackageType Range
12 CY7C101A-12PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-12VC V33 32-Lead (400-Mil) Molded SOJ
15 CY7C101A-15PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-15VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A—-15DMB D44 32-Lead (400-Mil) CerDIP Military
20 CY7C101A-20PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-20VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A—-20DMB D44 32-Lead (400-Mil) CerDIP Military
25 CY7C101A-25PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-25VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A-25DMB D44 32-Lead (400-Mil) CerDIP Military
35 CY7C101A-35PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C101A-35VC V33 32-Lead (400-Mil) Molded SOJ
CY7C101A-35DMB D44 32-Lead (400-Mil) CerDIP Military

Contact factory for “L”’ version availability.

Speed Package Operating
(ns) Ordering Code Name Package Type Range
12 CY7C102A-12PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-12VC V33 32-Lead (400-Mil) Molded SOJ
15 CY7C102A-15PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-15VC V33 32-Lead (400-Mil) Molded SOJ
CY7C102A-15DMB D44 32-Lead (400-Mil) CerDIP Military
20 CY7C102A-20PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-20VC V33 32-Lead (400-Mil) Molded SOJ
CY7C102A-20DMB D44 32-Lead (400-Mil) CerDIP Military
25 CY7C102A—-25PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-25VC V33 32-Lead (400-Mil) Molded SOJ
CY7C102A-25DMB D44 32-Lead (400-Mil) CerDIP Military
35 CY7C102A-35PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C102A-35VC V33 32-Lead (400-Mil) Molded SOJ
CY7C102A-35DMB D44 32-Lead (400-Mil) CerDIP Military

Contact factory for “I”” version availability.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameter Subgroups

Vou 1,2,3

VoL 1,2,3

Vi 1,2,3

Vi Max. 1,2,3

Iix '1,2,3

Ioz 1,2,3

Icc 1,2,3

IsB1 1,2,3

Isg2 1,2,3

Switching Characteristics

Parameter —I 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

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
fsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10, 11
tup 7,8,9,10, 11
tDWE[m] 7,8,9,10, 11
tapyl16l 7,8,9,10,11

Note:

16. 7C101A only.
Document #: 38—00231—-A
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Features
High speed
—taa =12 ns
CMOS for optimum speed/power
Low active power
— 910 mW
Low standby power
— 275 mW
e 2.0V data retention (optional)
— 100 yW

Automatic power-down when
deselected

TTL-compatible inputs and outputs

£ CYPRESS

PREEIMINARY  CY7C106A

Functional Description

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

Writing to the device is accomplished by
taking chip enable (CE) and write enable
(WE) inputs LOW. Data on the four /O
pins (I/Op through I/O3) is then written
into the location specified on the address
pins (Ag through Ay7).

256K x 4 Static RAM

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

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

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

Logic Block Diagram Pin Configuration
!
N DIP/SOJ
Top View
—7<}_ Ap 1 7 280 Ve
Ay Q2 2700 Aq7
J— A, Os 260 Ag
Az 4 250 Ay
5 I— Ay Qs 240 Aga
| - Ass 20 Arg
As 7 220 Aqo
INPUT BUFFER ﬁ; E . Zz)g f\\le
0o 190 /0,
Ay iy I aod wep 0
A & 1/03 C1I!El 12 70 o,
As [} @0 1 OE 168 /0
A 8 s > ) GND Qi SPwE
2
As o N stexstexs = g
26 = ARRAY % N 104 C106A—2
Ak =
Ay > 1100
Cz_IMN POWER
DOWN
DECODER CE
LREERE LR E— -
QO ™ N O 1 © ©~
<<<<<<<<< Ok
C106A-1
Selection Guide
7C106A-12 7C106A—-15 7C106A—-20 7C106A 25 7C106A—35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Commercial 165 155 140 130 125
Current (mA Military 165 150 140 135
Maximum Standby Commercial 50 40 30 30 25
Current (mA) Military 40 30 30 25




PRELIMINARY  CY7C106A

§"; CYPRESS

===
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°C  Latch-UpCurrent .......................o.... >200 mA
Ambient Temperature with s
Power Applied ... ...ovovrenerennn.. _s5°Cto+125oc  Operating Range
Supply Voltage on Ve Relative to GNDU . —0.5V to +7.0V Range Te l:;:ll?;:::e[zl Vee
DC Voltage Applied to Outputs -
in High Z Statell] oo —0.5V to Ve +0.5V Commercial 0°Cto +70°C 5V £10%
DC Input Voltagel!l ................ —-0.5V to Ve +0.5V Military —55°Cto +125°C 5V * 10%
Current into Outputs (LOW) ..................... 20 mA ’
Electrical Characteristics Over the Operating Range!]
7C106A—12 | 7C106A—15 | 7C106A—20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vce = Min, Iog = — 4.0mA 2.4 2.4 2.4 \%
VoL Output LOW Voltage Vcc = Min,, Igp, = 8.0 mA 0.4 0.4 0.4 \%
Vi Input HIGH Voltage 22 | Vec | 22 | Ve | 22 | Ve | V
+0.3 +0.3 +03
ViL Input LOW Voltagelll -03) 08 |-03| 08 |-03] 08 \Y%
Ix Input Load Current GND < Vi < Ve -1 +1 -1 +1 -1 +1 HA
Ioz Output Leakage Current | GND < Vi< V¢, =5 +5 -5 +5 -5 +5 nA
Output Disabled
Ios Output Short Vee = Max., Voyr = GND —300 300 =300 | mA
Circuit Currentl4]
Icc Vcc Operating Vce = Max., Com’l 165 155 140 | mA
Supply Current I =0mA,
i o ax = Ttre Mil 165 150
Isg1 Automatic CE Max. Vcc, CE > Viy, Com’l 50 40 30 [mA
Power-Down Current ViN > Vig or ViN < Vi,
— TTL Inputs f=fiax Mil 40 30
Isp2 Automatic CE Max. Ve, Com’l 2 2 2 mA
Power-Down Current CE > Ve - 03V,
— CMOS Inputs ViN > Ve = 0.3V Mil 2 2
or Viy < 0.3V, £=0
Notes:
1. Vi (min.) = — 2.0V for pulse durations of less than 20 ns. 4. Notmore than 1 output should be shorted at one time. Duration of the

2. Tais the “instant on” case temperature.

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

short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Rangel3] (continued)
7C106A—-25 7C106A-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, Iog = — 40 mA 2.4 24 \'%
VoL Output LOW Voltage Vce = Min, Iop = 8.0 mA 0.4 0.4 \%
Vig Input HIGH Voltage 22 | Vec+03 22 Vec+03 | V
ViL Input LOW Voltagel!] -03 0.8 -0.3 0.8 \
Irx Input Load Current GND < V1 < V¢ -1 +1 -1 +1 HA
Ioz Output Leakage Current | GND < Vi< Vg, =5 +5 -5 +5 nA
Output Disabled
Tos Output Short Vcc = Max., Voytr = GND —-300 —300 mA
Circuit Currentl4]
Icc Vcc Operating Vce = Max., Com’l 130 125 mA
Supply Current I = 0mA,
PP F o ax = Ttae Mil 140 135
IsB1 Automatic CE Max. Vcc, CE > Viy, Com’l 30 25 mA
Power-Down Current VIN > Vigor VN < Vp,
— TTL Inputs f = fjax Mil 30 25
Ispo Automatic CE Max. Vg, Com’l 2 2 mA
Power-Down Current CE > Vcc - 03V,
— CMOS Inputs ViN > Ve - 0.3V : P 2
or Vin < 0.3V, f=0 Mil
Capacitancels]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta =25°C,f =1 MHz, 7 pF
Cin: Controls Vee =350V 10 pF
Cour Output Capacitance ' 10 pF
Note:

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

AC Test Loads and Waveforms

R1480Q R1480Q ALL INPUT PULSES
5V 5V 3.0V
90%
OuTPUT { OUTPUT b h
30 pF $ m2 5 oF $ R GND 1%
_I 1 2550 _T_ 1 2880

INCLUDING = = INCLUDING = = <3ns

JIG AND JIG AND

SCOPE SCOPE

(a) Normal Load (b) High-Z Load

C106A-3

C106A-4

THEVENIN EQUIVALENT

167Q
OUTPUT O———wWA———0

Equivalent to:

1.73V
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erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified Io1 /oy and 30-pF load capacitance.

tHZOE, tHZCE, and tyzwg are specified with aload capacitance of 5 pF
asin 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

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

10.

PRELIMINARY  CY7C106A
Switching Characteristics Over the Operating Range(3 6]
7C106A—-12 | 7C106A—15 | 7C106A—~20 | 7C106A—-25 | 7C106A~35
Parameter Description Min. | Max. | Min. | Max. | Min. J Max. Min.IMax. Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time 12 15 20 25 35 ns
taa Address to Data Valid 12 15 20 25 35 ns
tOHA - Data Hold from Address Change 3 3 3 3 3 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tDOE OE LOW to Data Valid 6 7 8 10 10 ns
t1ZOE OE LOW to Low Z 0 0 0 0 0 ns
tHZOE OF HIGH to High z[7: 8 6 7 8 10 10 | ns
tLZCE CE LOW to Low Z[8] 3 3 3 3 3 ns
tHZCE CE HIGH to High Z[7:8] 6 7 8 10 10 | ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLE[!%10]
twc Write Cycle Time 12 15 20 25 35 ns
tSCE CE LOW to Write End 10 12 15 20 25 ns
tAW Address Set-Up to Write End 10 12 15 20 25 ns
tHA Address Hold from Write End 0 0 0 0 ns
tSA Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 7 8 10 15 20 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
tLZWE WE HIGH to Low Z[8] 3 3 3 3 ns
tHZWE WE LOW to High ZI[7- 8 6 7 8 10 10 | ns
Notes: _
6. Test conditions assume signal transition time of 3 ns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE

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

The minimum write cycle time for Write Cycle No. 3 (WE controlled,
OE LOW) is the sum of tgzwg and tgp.
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Data Retention Characteristics Over the Operating Range (L Version Only)

Commercial Military
Parameter Description Conditions(!1] Min. | Max. | Min. | Max. | Unit
VpRrR V¢ for Data Retention 2.0 2.0 v
Iccpr Data Retention Current Vcc = Vpr = 2.0V, 50 70 nA
- - . CE > Ve = 0.3V,
tcprl! Chip Deselect to Data Retention Time Vin = Vee — 0.3V or 0 0 ns
trl3] Operation Recovery Time Vin < 0.3V tre treC ns
Data Retention Waveform
DATA RETENTION MODE ————»
or—
Vee 45V Vpr > 2V /| 48
|<— tcpr —>| [e— tg —»I
= 7 RN
C106A-5
Switching Waveforms
Read Cycle No. 1[12,13]
trRc !
ADDRESS >(
taa |
toHA
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
C106A-6
Read Cycle No. 2 (OE Controlled)(13: 14]
ADDRESS g(
tRc
CE 5‘ 7[
tace
o K
: l tHzoE
DOE
t
1208 ——» M MZCE T HiGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT L& DATA VALID >
tizce le——— tpp —
SUPFLY teu I \ icc
CURRENT 7‘ 50% 50% R __ .
C106A-7
Notes: _
11. No input may exceed Vcc +0.5V. 13. WE is HIGH for read cycle.
12. Device is continuously selected, OF and CE = V. 14. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 1 (CE Controlled)[!5 16]

twe -
ADDRESS X ;(

- tsce
N 4
CE N /|
157
taw tHa
tpwe
WE
N W Y
tsp - tHp
DATA 1/O DATA VALID
C106A-8
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)[15,16]
} twe >
ADDRESS % &
tsce
o N\ Z
taw tha —
tsa twe
N 4
wE RN 7
e ¥
tsp tHp
ot ST
[~ tHzoE
C106A-9

Notes:
15. IfCE goes HIGH simultaneously with WE going HIGH, the outputre-  16. Data I/O is high impedance if OE = V.
mains in a high-impedance state.
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Switching Waveforms
Write Cycle No. 3 (WE Controlled, OE LOW)[10. 16]
ADDRESS % i
tsce
% NN W
taw tHa —
e tsa —'{ tewe
we R il
tsp to
pATA 10 X XX X XX AK DATA VALID D
thzwe [ tizwe
C106A-10
Truth Table
CE | OE | WE Input/Output Mode Power
H X X | HighZ Power-Down Standby (Isg)
L L H Data Out Read Active (Icc)
L X L Data In Write Active (Icc)
L H H High Z Selected, Outputs Disabled Active (Icc)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
12 CY7C106A—12PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A—-12VC V28 28-Lead (400-Mil) Molded SOJ
15 CY7C106A—-15PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A—-15VC V28 28-Lead (400-Mil) Molded SOJ
CY7C106A—-15DMB D42 28-Lead (400-Mil) CerDIP Military
20 CY7C106A—-20PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A-20VC V28 28-Lead (400-Mil) Molded SOJ
CY7C106A-20DMB D42 28-Lead (400-Mil) CerDIP Military
25 CY7C106A—-25PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A-25VC V28 28-Lead (400-Mil) Molded SOJ
CY7C106A—-25DMB D42 28-Lead (400-Mil) CerDIP Military
35 CY7C106A—-35PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C106A—-35VC V28 28-Lead (400-Mil) Molded SOJ
CY7C106A—35DMB D42 28-Lead (400-Mil) CerDIP Military

Contact factory for “L” version availability.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VOH 1,2,3
VoL 1,23
Vig 1,23
Vi, Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp1 1,2,3

Isp2

1,2,3

Switching Characteristics

Parameter J 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
tDoOE 7,8,9,10,11
WRITE CYCLE
twc 7,8,9,10, 11
tsce 7,8,9,10, 11
taw 7,8,9,10,11
tHA 7,8,9,10, 11
tsa 7,8,9,10,11
tPWE 7,8,9, 10,11
tsp 7,8,9,10,11
tHD 7,8,9,10, 11

Document #: 38—00230—A
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Features

High speed

—taa = 12ns

o CMOS for optimum speed/power
o Low active power

— 825 mW

Low standby power

—275 mW

2.0V data retention (optional)

— 100 pW

Automatic power-down when
deselected

TTL-compatible inputs and outputs

PRELIMINARY

CY7C107A

Functional Description

The CY7CI107A 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
65% when deselected.

Writing to the device is accomplished by
taking chip enable (CE) and write enable
(WE) inputs LOW. Data on the input pin

(D) is written into the memory location -

specified on the address pins (Ag through
A19).

1M x 1 Static RAM

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

(Dour) pin.

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

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

Logic Block Diagram Pin Configuration
DIP/SOJ
Top View
Din
INPUT BUFFER
o o
Aq &
A, [72]
A§ 8 @
o1 s
As = W 512 x 2048 <
S ARRAY & D
As z ouT
] i
A7 o »
Ag
COLUMN o
DECODER — CE
<PEFPIEEREZ WE
107A~1
Selection Guide
7C107A-12 | 7C107A-15 | 7C107A-20 | 7C107A-25 | 7C107A-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Commercial 150 135 125 120 110
Current (mA, Military 145 135 130 120
Maximum Standby Commercial 50 40 30 30 25
Current (mA) Military 0 30 30 %




=

PRELIMINARY  CY7C107A

== CYPRESS

Maximum Ratings

(Above which the useful life may be impaired. Foruser guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°Cc  Latch-Up Current ................cocoiinn >200 mA
Ambient Temperature with :
Power Applied «......evneeeneinnn.. _s5°Cio +125°c  Operating Range
Supply Voltage on Vcc Relative to GNDIY | —0.5V to +7.0V Range Te l:l:';‘lf;:l’::e[Z] Vee
DC Voltage Applied to Outputs -
in High Z Statelll oo —0.5V to Ve +0.5V Commercial 0°Cto +70°C 5V +10%
DC Input Voltagelll ................ —0.5V to Ve +0.5V Military —55°C to +125°C 5V +10%
Current into Outputs (LOW) ..................... 20 mA
Electrical Characteristics Over the Operating Rangel]
7C107A-12 7C107A~15 7C107A-20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vce = Min, Iog = —4.0 mA 2.4 2.4 2.4 A%
Voltage
VoL Output LOW Vce = Min,, Igr, = 8.0 mA 04 0.4 0.4 \%
Voltage
Vig Input HIGH 22 | Veet+ | 22 | Vee+ | 22 | Vet v
Voltage 0.3 0.3 03
\%i3 Input LOW -03 0.8 -0.3 0.8 -03 0.8 A%
Voltagel!l
Iix Input Load Current | GND < Vi < Ve -1 +1 -1 +1 -1 +1 nA
Ioz Output Leakage GND < Vi< V¢, -5 +5 -5 +5 -5 +5 A
Current Output Disabled
Ios Output Short Vcc = Max., Voyt = GND -300 -300 —300 | mA
Circuit Current(4]
Icc ;/CC ;)pcerating Ve = Max, Com’l 150 135 125 | mA
] urrent I = 0mA,
PPy £ 2 ax = Vtee Mil 145 135
Isp1 Automatic CE Max.. Vce, Com’l 50 40 30 | mA
Power-Down CE > Vi,
Current VIN >Vig or
— TTL Inputs Vin < Vi, Mil 40 30
f=fmax
Isp2 Automatic CE Max. Vg, Com’l 2 2 2 mA
Power-Down CE > Ve — 0.3V,
Current ViN2 Ve =03Vor oo > >
— CMOS Inputs ViNn £ 0.3V, f=0
Notes:

1. Vip (min.) = =2.0V for pulse durations of less than 20 ns.
2. Ty is the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel3] (continued)

7C107A-25 7C107A-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Vce = Min,, Iog = — 40mA 2.4 2.4 \%
Voltage
VoL Output LOW Voltage | Vcce = Min, Ig, = 8.0 mA 0.4 0.4 v
Vi Input HIGH Voltage 22 Vce+ 0.3 22 Vee+ 0.3 A%
Vi Input LOW Voltagell] —03 0.8 -03 0.8 \
Irx Input Load Current GND < V1 < Ve -1 +1 -1 +1 UA
Ioz Output Leakage GND < Vi< Vg, =5 +5 =5 +5 RA
Current Output Disabled
Ios Output Short Vcce = Max., Voyr = GND -300 -300 mA
Circuit Currentl4]
Icc Vce Operating Ve = Max,, Com’l 120 110 mA
Supply Current I = 0mA,
ooy £ 2 fuax = Ltre Mil 130 120
Isp1 Automatic CE Max.. Ve, Com’l 30 25 mA
Power-Down CE >V,
Current VIN >V or -
— TTL Inputs VIN < Vi, Mil 30 25
f=fmax
Isp2 Automatic CE Max. Vg, Com’l 2 2 mA
Power-Down CE > Ve — 0.3V,
Current ViN> Ve — 03Vor Mil 2 )
— CMOS Inputs Vin < 0.3V, £=0
Capacitancel]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta =25°C,f=1MHz, 7 pF
Cin: Controls Vee =30V 10 pF
Cour Output Capacitance 10 pF
Notes:
3. See the last page of this specification for Group A subgroup testingin- 5. Tested initially and after any design or process changes that may affect
formation. these parameters.

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

5V R1480Q 5V R1480Q
ALL INPUT PULSES
OUTPUT OUTPUT® 3.0v } I
J- 90% 90%
30pF  F R2 5 pF R2 anp —2% 2
255Q I 255Q — <3
INCLUDING =4 L INCLUDING = L =3ns =9ns
JGAND ~ - JGAND ~ -
SCOPE  (a)Normal Load SCOPE  (b) High-Z Load 107A-4
107A-3
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT 1.73v
Switching Characteristics(> 6 Over the Operating Range
. 7C107A-12 | 7C107A-15 | 7C107A-20 | 7C107A-25 | 7C107A-35
Parameter Description Min. [ Max. | Min. | Max, | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE .
trC Read Cycle Time 12 15 20 25 35 ns
taA Address to Data Valid 12 15 20 25 35 ns
Data Hold from Address
tOHA Change 3 3 3 3 3 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tLZCE CE LOW to Low ZI7] 3 3 3 3 3 ns
tHZCE CE HIGH to High z[7: 81 6 7 8 10 10 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLEL]
twe Write Cycle Time 12 15 20 25 35 ns
tsce CE LOW to Write End 10 12 15 20 25 ns
taw Address Set-Up to Write 10 12 15 20 25 ns
End
Address Hold from Write
tHA End 0 0 0 0 0 ns
Address Set-Up to Write
tsa Start 0 0 0 0 0 ns
tpWE WE Pulse Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 7 8 10 15 20 ns
tHp Data Hold from Write End 0 0 ns
tLZWE WE HIGH to Low Z!] 3 3 3 3 3 ns
tHZWE WE LOW to High Z[7:8 6 7 8 10 10 ns

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

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

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

8. tuzce 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.

9. The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. CE and WE must be LOW to initiate a write, and
the transition of any of these signals can terminate the write. The input
data set-up and hold timing should be referenced to the leading edge
of the signal that terminates the write.
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Data Retention Characteristics Over the Operating Range (L Version Only)

Commercial Military
Parameter Description Conditions(10] Min. | Max. | Min. | Max. | Unit
Vpr Vcc for Data Retention 2.0 2.0 \'%
Iccpr Data Retention Current Vce = Vpr = 2.0V, 50 70 nA
CE > Ve = 0.3V,
tcpRD) Chip Deselect to Data Retention Time | vy > Vg — 0.3 or 0 0 ns
trl] Operation Recovery Time ViN <03V trRC trC ns
Data Retention Waveform
DATA RETENTION MODE ———»
Vee 45V VpR > 2V e
<«— {cpR —> [ tg ———~
N
L 7}‘ RO\
107A-5
Switching Waveforms
Read Cycle No. 1(11, 12]
< e |
ADDRESS %
tAA |
tora
DATA OUT PREVIOUS DATA VALID ){XX DATA VALID
107A-6
Read Cycle No. 2[12, 13]
ADDRESS }( 9(
tre
e ‘:N 7(
tace
zce [« thizoe HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT DATA VALID >—
v e tpy [e—— tpp ——
SUPF’(I).\((: 500/\ 1cc
50% o
CURRENT L— ISB
107A-7
Notes: _
10. No input may exceed Ve + 0.5V. 12. WE is HIGH for read cycle.
p y

11. Device is continuously selected, CE = V.. 13. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)

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

twe
ADDRESS * *
tsa tsce
taw tHa ——>
1)
N PWE
E NN S Lz
tsp tHp
DATA IN DATA VALID
DATA OUT HIGH IMPEDANCE
107A-8
Write Cycle No. 2 (WE Controlled)[14]
t twe
ADDRESS )k X
tsce
W
EINNNNIN Y/ 7
taw tHA
tsa tewe
WE \Q\ \i ;[
tsp tHp
DATA IN .DATA VALID
[ thzwe ——>| [e— tzwe —'l
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED > \
107A-9
Truth Table
CE |WE Dour Mode Power
H | X | Highz Power-Down | Standby (Isg)
L | H | DataOut Read Active (Icc)
L | L | HighZ Write Active (Icc)
Note:

14. 1fCE goes HIGH simultaneouslywith WE going HIGH, the output re-
mains in a high-impedance state.
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Ordering Information

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

12 CY7C107A-12PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-12VC V28 28-Lead (400-Mil) Molded SOJ

15 CY7C107A-15PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-15VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-15DMB D42 28-Lead (400-Mil) CerDIP Military

20 CY7C107A—-20PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-20VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-20DMB D42 28-Lead (400-Mil) CerDIP Military

25 CY7C107A-25PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-25VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-25DMB D42 28-Lead (400-Mil) CerDIP Military

35 CY7C107A-35PC P41 28-Lead (400-Mil) Molded DIP | Commercial
CY7C107A-35VC V28 28-Lead (400-Mil) Molded SOJ
CY7C107A-35DMB D42 28-Lead (400-Mil) CerDIP Military

Contact factory for “L” version availability.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
Vou 1,2,3 READ CYCLE
VoL 1,2,3 trC 7,8,9,10, 11
Vin 1,2,3 tAA 7,8,9,10, 11
Vi, Max. 1,2,3 tOHA 7,8,9,10, 11
Irx 1,2,3 tACE 7,8,9,10,11
Ioz 1,23 WRITE CYCLE
Icc 1,23 twc 7,8,9,10, 11
IsB1 1,23 tsce 7,8,9,10,11
Isg2 1,2,3 tAW 7,8,9,10,11

tHA 7,8,9,10,11

Document #: 38—00232—A tsa 7,8,9,10, 11

tpPWE 7,8,9,10, 11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

2-29



"‘“‘

*"'—=; CYPRESS

Features

High speed

—taA = 20 ns

CMOS for optimum speed/power
Low active power

—770 mW

Low standby power

— 165 mW

Automatic power-down when
deselected

®

TTL-compatible inputs and outputs
o Easy memory expansion with CE,

CY7C109

Functional Description

The CY7C109 is a high-performance
CMOS static RAM organized as 131,072
words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable
(CE)), an active HIGH chip enable (CE,),
an active LOW output enable (OE), and
three-state drivers. This device has an au-
tomatic power-down feature that reduces
power consumption by more than 75%
when deselected.

Writing to the device is accomplished by
taking chip enable one (CE) and write en-

128K x 8 Static RAM

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

Reading from the device is accomplished
by taking chip enable one (CE;) and out-
put enable (OE) LOW while forcing write
enable (WE) and chip enable two (CE3)
HIGH. Under these conditions, the con-
tents of the memory location specified by
the address pins will appear on the I/0
pins.

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

CE,, and OE options able (WE) inputs LOW and chip enable
two (CEy) input HIGH. Data on the eight The CY7C109 is available in standard
I/O pins (I/Og through I/O7) isthenwritten ~ 400-mil-wide DIPs and SOJs.
Logic Block Diagram Pin Configurations
DIP/SOJ
) Top View
YiYa le Jﬁ 477 % ‘Z Vi
J ' N
L. 1/0
INPUT BUFFER g 0
— N
e U i
1 =
Ay = & | ? V0,
=l e
e B 2 1/O:;
A e = i =r'g 3
Ay 8 g Oy
Ag —»1
— AN = ? 1/05
1f
1/0g
0
% ol e e
we —H 1/07
Hann g
p2TYnT0Y
% SPPPIPLLT 1001
Selection Guide
7C109-20 7C109-25 7C109-35
Maximum Access Time (ns) 20 25 35
Maximum O eratmg .
Current (mA Commercial 140 135 125
guar:?::lltn?msjf;ndby Commercial 30 30 25
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S Creress
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Current into Outputs (LOW) ...................... 20 mA
not tested.) Static Discharge Voltage ...............c......... >2001V
Storage Temperature ................... —65°Cto +150°C  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ....................covine.. >200 mA
Power Applied .................... ... —55°Cto +125°C o ing Ra
Supply Voltage on Ve to Relative GNDIU .. 05V to +7.0v  Operating Range
DC Voltage ApFlied to Outputs Ambient 2
in High Z Statelll ... ................ —0.5V to Vcc +0.5V Range Temperature Vcc
DC Input Voltagel!l ................. —0.5V to Ve +0.5V Commercial 0°Cto +70°C 5V + 10%
Electrical Characteristics Over the Operating Rangel3]
7C109-20 | 7C109-25 | 7C109-35
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage | Vce = Min, Iog = — 40 mA 2.4 2.4 2.4 \"
VoL Output LOW Voltage | Vce = Min, Igp = 8.0 mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 2.2 Vcc 22 | Vcc 22 Vce A\
+0.3 +03 + 0.3
ViL Input LOW Voltagelll -03] 08 [-03] 08 [-03] 08 v
Iix Input Load Current GND < Vi< Ve -1 +1 -1 +1 -1 +1 nA
Ioz Output Leakage GND < Vi < Vcc, -5 +5 -5 +5 -5 +5 UA
Current Output Disabled
Ios Output Short Vcc = Max., Voyt = GND -300 -300 -300 | mA
Circuit Current(4]
Icc Vcc Operating Vce = Max. Com’l 140 135 125 mA
Supply Current Ioutr = 0 mA,
) f = fmax = Utrc
Ispy Automatic CE Max. Vee, CE; > Vg | Com’l 30 30 25 mA
Power-Down Current | or CE; < Vi,
— TTL Inputs VIN > Vg or
ViN < Vi, f = fmax
Isp2 Automatic CE Max. Ve, Com’l 10 10 10 mA
Power-Down Current | CE; > Ve — 0.3V,
— CMOS Inputs or CE; < 0.3V,
VIN > Vee - 0.3V,
or Viy < 0.3V, f=0
Capacitancel5]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C, f = 1 MHz, 9 pF
Cout Output Capacitance Vee =50V 9 pF
Notes:

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

2. Tais the “instant on” case temperature.

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

4. Not more than one 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

R1 480Q R1480Q ALL INPUT PULSES
5V 5V 3.0V
OUTPUT z——_\I—S) OUTPUT q Y o:,:O % 9001/00 %
30pF I jf_ 2229 5pF ¢ i S GND< s
INCLUDING = = INCLUDING = = =3ns <3ns
JIG AND JIG AND
SCOPE (a) Normal Load SCOPE (b) High-Z Loadwe-a 109-4
Equivalent to: THEVENIN EQUIVALENT
OUTPUT O——M—0  1.73V
Switching Characteristics(® 6 Over the Operating Range
7C109-20 7C109-25 7C109-35
Parameter Description Min. | Max. | Min. | Max. | Min. ] Min. | Unit
READ CYCLE
trRC Read Cycle Time 20 25 35 ns
tAA Address to Data Valid 20 25 35 ns
tOHA Data Hold from Address Change 3 5 5 ns
tACE CE; LOW to Data Valid, CE; HIGH to Data Valid 20 25 35 ns
tDOE OE LOW to Data Valid 8 10 15 ns
tLZOE OE LOW to Low Z 0 0 0 ns
tHZOE OE HIGH to High Z![7 8] 8 10 15 ns
tLzcE CE; LOW to Low Z, CE; HIGH to Low ZI8] 3 5 5 ns
tHZCE CE; HIGH to High Z, CE; LOW to High Z![7: 8] 8 10 15 ns
tpu CE; LOW to Power-Up, CE; HIGH to Power-Up (] 0 0 ns
tpD CE; HIGH to Power-Down, CE; LOW to Power-Down 20 25 35 ns
WRITE CYCLED: 10]
twe Write Cycle Time 20 25 35 ns
tSCE CE; LOW to Write End, CE; HIGH to Write End 15 20 25 ns
taw Address Set-Up to Write End 15 20 25 ns
tHA Address Hold from Write End 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 ns
tPWE ‘WE Pulse Width 15 20 25 ns
tsp Data Set-Up to Write End 10 15 20 ns
tup Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low Z[8] 3 5 5 ns
tHZWE WE LOW to High z[7.8] 8 10 15 ns
Notes:
6. Testconditions assume signal transition time of 3ns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE,

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

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

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

tLZCE, tHZOE is less than t; 7o, and tyyzwg is less than t; zwg for any
given device.

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

The minimum write cycle time for Write Cycle No. 3 (WE controlled,
OE LOW) is the sum of tyzwg and tsp.

10.



=%?YPRESS

CY7C109
Switching Waveforms
Read Cycle No. 1(11,12]
[ tre >|
ADDRESS *
taa |
toHA
DATA OUT PREVIOUS DATA VALID P DATA VALID
109-5
Read Cycle No. 2 (OE Controlled)[12 13]
ADDRESS >< g(
— tre
CE1 ‘ )l
CE, A ‘a\
tace
o K #
: I tHzoe
L—(LZOE > [+ thzce —> HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT <LK DATA VALID >
tzce o
VCC tey | ICC
SUPPLY 7" 50% 50%
CURRENT ISB
109-6
Write Cycle No. 1 (CE; or CE; Controlled)[4 15]
twe »|
nooress K g(
tsce
oE, X A
CE, s 4 N
? / tsce N\
taw tHA
tpwe
AN ZZ 77
tsp tHp
DATA1/O DATA VALID
109-7
Notes:

11. Device is continuously selected. OE, CE; = Vyi, CE; = Vig.
12. WE is HIGH for read cycle.

13. Addressvalid prior to or coincident with CE; transition LOW and CEp
transition HIGH.

14. Data J/O is high impedance if OE = Viy.

15. 1f CE; goes HIGH or CE; goes LOW simultaneously with WE going
HIGH, the output remains in a high-impedance state.
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Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)[14 15]

twe |
ADDRESS % : %
tsce
oE; N\W P
CE; / 7( - \ N \
t tra —>
tsa ™ trwe "
WE 3§\ \Q\ 71
oF 7/ 4
tsp thp
DATA 1/O ><><><>< ><>< ( DATAy VALID
[~ thzoE .
Write Cycle No. 3 (WE Controlled, OE LOW)[10, 15]
ADDRESS
tsce
o, N\ Lz
oEz X AN
tsce
[ tsA —'l il trwe "
wE RNNK i
tsp tHp
DATA I/O ><><><><><><>‘ >< DATA VALID >

tHzwe
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Truth Table
CE; |CE; | OE | WE | 1/09 — J/O7 Mode Power
H X X | X | HighzZ Power-Down Standby (Isg)
X L X | X | HighZ Power-Down Standby (Isg)
L H L | H | DataOut Read Active (Icc)
L H X L | Dataln Write Active (Icc)
L H | H | H | HighZ Selected, Outputs Disabled | Active (Icc)
Ordering Information
Speed Package Package Type Operating
(ns) Ordering Code Name Range
20 CY7C109-20PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109-20VC V33 32-Lead (400-Mil) Molded SOJ
25 CY7C109-25PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109-25VC V33 32-Lead (400-Mil) Molded SOJ
35 CY7C109-35PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109-35VC V33 32-Lead (400-Mil) Molded SOJ

Document #: 38—00140—F



Features

High speed

—taa =12 ns

o CMOS for optimum speed/power
o Low active power

PRELIMINARY

CY7C109A

Functional Description

The CY7C109A is a high-performance
CMOS static RAM organized as 131,072
words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable
_ (CE;), anactive HIGH chip enable (CE;),
an active LOW output enable (OE), and

128K x 8 Static RAM

Reading from the device is accomplished
by taking chip enable one (CE;) and out-
put enable (OE) LOW while forcing write
enable (W—(E) and chip enable two (CEy)
HIGH. Under these conditions, the con-
tents of the memory location specified by
the address pins will appear on the I/O

- —1020 mW ins.
m three-state drivers. This device has an au= P
¢ Low standby power tomatic power-down feature that reduces Ty cight input/output pins (Op through
—250 mW power consumption by more than 75% 1,0, are placed in a high-impedance state
e 2.0V data retention (optional) when deselected. when the device is deselected (CE; HIGH
—100 pW Writing to the device is accomplished by or CE, LOW), the outputs are disabled
. 3 taking chip enable one (CEj) andwriteen-  (OE HIGH), or during a write operation
* Automatic power-down when able (WE) inputs LOW and chip enable  (CE; LOW, CE; HIGH, and WE LOW).
o two (CE3) input HIGH. Data on the eight
¢ TTL-compatible inputs and outputs [/ pins (I/Og throughI/O7) isthenwritten The CY7C109A is available in standard
e Easy memory expansion with CE, into the location specified on the address ~ 400-mil-wide DIPsand SOJsand aleadless
CE,, and OE options pins (Ag through Aye). chip carrier.
Logic Block Diagram Pin Configurations
DIP/SOJ
Top View
\2 71<L 477 Yal %lf; o
11 Il] r‘ | — N /o
] INPUT BUFFER Ld o
>
\
20 @ Lg /04
1
Aol & | f V0;
A3 § Q
ﬁg é _:‘r} 512256 x8 E ? 1/03
- ARRAY
A w
ny ] © 54 V04
As
o ‘I ? /05
‘! r POWER > I/0g
& sam | SRl
WE —H g /07
— & lfl eyee
OF << III<I< 109A-1
Selection Guide
7C109A—-12 7C109A~-15 7C109A~20 7C109A—-25 7C109A~-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating | Commercial 185 170 155 145 140
Current (mA) Military 180 170 160 150
Maximum Standby Commercial 45 40 30 30 25
Current (mA) Military 40 30 30 25
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested (per MIL-STD-883, Method 3015)
Storage Temperature ................... —65°C to +150°c  Latch-UpCurrent ..., >200 mA
Ambient Temperature with :
Power Applied ........................ _s550C 10 +1250c  Operating Range
Supply Voltage on V¢ to Relative GNDII .. —0.5V to +7.0V R . Ambi:nt 2 v
DC Voltage ApFlled to Outputs ange' emperature cc
inHigh ZStatelll .......0........... —0.5V to Ve +0.5V Commercial 0°Cto +70°C 5V £ 10% 2
DC Input Voltagel!] ................. —-0.5V to Ve +0.5V Military —55°C to +125°C V + 10%
Current into Outputs (LOW) ...................... 20 mA
Electrical Characteristics Over the Operating Rangel3!
7C109A—-12 7C109A-15 7C109A-20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Vce = Min, Iopg = — 4.0 mA 24 2.4 2.4 \%
Voltage
VoL Output LOW Vce = Min, IgL = 8.0 mA 0.4 0.4 0.4 v
Voltage
Vin Input HIGH 22 |Vec+ | 22 |Vee+ | 22 [Vec+
Voltage 03 0.3 03
ViL Input LOW -0.3 0.8 -03 0.8 -0.3 0.8
Voltagell]
Irx Input Load GND < Vi < Ve -1 +1 -1 +1 -1 +1
Current
Ioz Output Leakage GND < Vi < V¢, -5 +5 -5 +5 -5
Current Output Disabled
Ios Output Short Vcc = Max., Voyt = GND -300 -300 mA
Circuit Current!
Icc Vcc Operating Ve = Max., Com’l 185 170 mA
Supply Current Ioutr = 0 mA, -
f = fpax = Utre Mil 180
Isp1 Automatic CE Max. Vee, CE; > Vg | Com’l 45 40 30 mA
Power-Down or CE; < Vpi,
Current VIN > Vig or T
— TTL Inputs VNS VIL £ = fuax |V 40 30
Isp2 Automatic CE Max. Ve, Com’l 2 2 mA
Power-Down CE; > Ve — 03V,
Current or CE; < 0.3V, -
— CMOS Inputs | Vin > Ve — 03V, Mil 2
or Vin < 0.3V, £=0
Notes:
ViL (min.) = —2.0V for pulse durations of less than 20 ns
2. Ta is the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel3! (continued)

7C109A-25 7C109A-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage | Vcc = Min,, Iog = — 4.0 mA 2.4 2.4 \'%
VoL Output LOW Voltage | Vcc = Min,, Igp = 8.0 mA 0.4 0.4 \'%
Vg Input HIGH Voltage 22 Vee + 22 Ve + \'%
0.3 0.3
ViL Input LOW Voltagelll -03 0.8 -0.3 0.8 \%
Ix Input Load Current GND < Vi < Ve -1 +1 -1 +1 wA
Ioz Output Leakage GND < Vi< V¢, -5 +5 ~5 +5 A
Current Output Disabled
Ios Output Short Vce = Max,, Vout = GND -300 -300 mA
Circuit Currentl4]
Icc Vcc Operating Vee = Max., Com’l 145 140 mA
Supply Current I =0mA,
ppY £ 2 i = Ltre Mil 160 150
Isp1 Automatic CE Max. Vgg, CEg > Vig Com’l 30 25 mA
Power-Down or CEp < Vi,
Current Vin > Vig or H
— TTL Inputs VIN < Vi, f = fmax Mil 0 2
Isg2 Automatic CE Max. Ve, Com’l 2 2 mA
Power-Down CE; > Ve = 0.3V,
Current : or CEp < 0.3V, -
— CMOS Inputs Vin = Vee — 03V, Mil 2 2
: or Viy < 0.3V, f=0
Capacitancels]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta =25°C,f =1 MHz, 7 pF
Cn: Controls Vee =50V 10 pF
Cout Output Capacitance 10 pF
AC Test Loads and Waveforms
R1 480Q R1 480Q ALL INPUT PULSES
5V \ 5V 3.0v
90%
OUTPUT ] OUTPUT b h
S R 5oF $ R2  GND 0%
% pFI 20 P 1 280
INCLUDING = = INCLUDING = = =3ns
JIG AND JIG AND
SCOPE  (a)NormalLoad  SCOPE  (b) High-Z Load
100A—4 100A=5
Equivalent to: THEVENIN EQUIVALENT
OUTPUT O———j\%g——o 1.73V
Notes:
3. See the last page of this specification for Group A subgroup testing
information.

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

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



%ﬁé CYPRESS

PRELIMINARY  CY7C109A

Switching Characteristics(> 6] Over the Operating Range

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

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

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

tL.ZCE» tHZOE is less than t; zoE, and tyyzwg is less than ty zwg for any
given device.

10.

7C109A—-12 | 7C109A-15 | 7C109A—-20 | 7C109A—-25 | 7C109A—35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Min. | Unit
READ CYCLE
trC Read Cycle Time 12 15 20 25 35 ns
tAA Address to Data Valid 12 15 20 25 35 ns
tOHA Data Hold from Address Change 3 3 3 3 3 ns
tACE CE; LOWtoData Valid, CE, HIGH 12 15 20 25 35 ns
to Data Valid
tpOE OE LOW to Data Valid 6 7 8 10 10 ns
tLZOE OELOW toLow Z 0 0 0 0 0 ns
tHZOE OE HIGH to High z[7:8] 6 7 8 10 10 | ns
tLZCE CE;LOWtoLowZ,CE, HIGHto | 3 3 3 3 3 ns
Low ZI8]
tHZCE CE; HIGH to High Z, CE; LOW to 6 7 8 10 10 ns
High Z[7- 8]
tpy CE; LOW to Power-Up,CE,HIGH | 0 0 0 0 0 ns
to Power-Up
tpD CE; HIGH to Power-Down, 12 15 20 25 35 ns
CE; LOW to Power-Down
WRITE CYCLED: 10]
twe Write Cycle Time 12 15 20 25 35 ns
tsce CE;LOW to Write End, CE,HIGH | 10 12 15 20 25 ns
to Write End
taw Address Set-Up to Write End 10 12 15 20 25 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 0 0 ns
tPWE WE Pulse Width 10 12 15 20 25 ns
tsp Data Set-Up to Write End 7 8 10 15 20 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tLZWE WE HIGH to Low ZI8] 3 3 3 3 3 ns
tHZWE WE LOW to High ZI7. 8 6 7 8 10 10 | ns
Notes: _
Test conditions assume signal transition time of 3ns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE;

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

The minimum write cycle time for Write Cycle No. 3 (WE controlled,
OE LOW) is the sum of tyzwg and tgp.
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Data Retention Characteristics Over the Operating Range (L Version Only)

Commercial Military
Parameter Description Conditions(1] Min. | Max. | Min. | Max. | Unit
VDR Vcc for Retention Data 2.0 2.0 v
Icepr Data Retention Current Vcce = Vpr = 2.0V, 50 70 uA
CE; > Vee - 03Vor
tcprb) Chip Deselect to Data Retention Time CE; < 0.3V, 0 0 ns
- - VIN > Ve = 03Vor
trl] Operation Recovery Time ViN< 03V tRC tre ns
Data Retention Waveform
DATA RETENTION MODE ————|
Vi
cc 45V VpR = 2V J] a8V
<— tcpp —>| le— tg —>|
N
CEi A N
CE2 NN\ N 2
109A-6
Switching Waveforms
Read Cycle No. 1(12,13]
le tro |
ADDRESS )}—(
taA |
toHa
DATA OUT PREVIOUS DATA VALID } DATA VALID
109A—7
Read Cycle No. 2 (OE Controlled)[3, 14]
ADDRESS >< g{
CEy SM ;(
A X
tace
o8 A
: tHzoe
DOE
. 1
tz0E —»] T HZCE T higH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT DATA VALID
tizce le——— tpp —>
le—— 1t ICC
Vee PU \]
SUPPLY 50% 50%
CURRENT 1SB
109A-8
Notes:
11. No input may exceed V¢ +0.5V.
12. Device is continuously selected. OE, CE; = Vi1, CE; = Vi
13. WE is HIGH for read cycle.
14. Address valid prior to or coincident with CE; transition LOW and CE,
transition HIGH.
/
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Switching Waveforms (continued)
Write Cycle No. 1 (CE; or CE; Controlled)[5 16]

twe »|
ADDRESS )( ;(
tsce
CE; \\ 7(
tsa
CE; 4 Y
/] tsce N-
taw tHA
trwe
WE N Z 70
tsp tHp
DATA I/O DATA VALID
109A-9
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)[5, 16]
twe >l
ADDRESS )k
tsce
CE: N Wy
N
e, X - A AN
taw tHA =
tsa r_— trwe
WE
Bi\ \§ 7(
oF ¥
tsp tHp -
DATA /O >< X S( ( DATA\ VALID

[ thzoE

109A-10

Notes: _
15. Data I/O is high impedance if OE = V.

16. If CE; goes HIGH or CE; goes LOW simultaneously with WE going
HIGH, the output remains in a high-impedance state.
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Switching Waveforms (continued)
Write Cycle No. 3 (WE Controlled, OE LOW)[10; 16]

ADDRESS & >—l<
tsce
o, N\ Lz
CE, / 7( \ N
tsce
taw tha =
[ tsa —’i twe
e R i
fe— 1t tHp
paTA 0 X X X XX XN DATA VALID )
thzwe [ tLzwe
109A-11
Truth Table
CE; | CE; | OE |WE Input/Output Mode Power
H | X | X | X | Highz Power-Down Standby (Isp)
X L | X | X | HighZ Power-Down Standby (Isg)
L H L | H | DataOut Read Active (Icc)
L H | X | L | Dataln Write Active (Icc)
L H | H | H | HighZ Selected, Outputs Disabled | Active (Icc)
Ordering Information
Speed Package Package Type Operating
(ns) Ordering Code Name Range
12 CY7C109A—-12PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109A-12VC V33 32-Lead (400-Mil) Molded SOJ
15 CY7C109A~15PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109A~-15VC V33 32-Lead (400-Mil) Molded SOJ
CY7C109A~-15DMB D44 32-Lead (400-Mil) CerDIP Military
CY7C109A—-15LMB L75 32-Pin Leadless Chip Carrier
20 CY7C109A~20PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109A-20VC V33 32-Lead (400-Mil) Molded SOJ
CY7C109A—-20DMB D44 32-Lead (400-Mil) CerDIP Military
CY7C109A—-20LMB L75 32-Pin Leadless Chip Carrier

Contact factory for “L” version availability.
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Ordering Information (continued)

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

25 CY7C109A—-25PC P43 32-Lead (400-Mil) Molded DIP | Commercial
CY7C109A-25VC V33 32-Lead (400-Mil) Molded SOJ
CY7C109A-25DMB D44 32-Lead (400-Mil) CerDIP Military
CY7C109A-25LMB L75 32-Pin Leadless Chip Carrier

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

Contact factory for “L’ version availability.

MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameter Subgroups

Vou 1,2,3

VoL 1,2,3

Vg 1,2,3

Vi Max. 1,2,3

Iix 1,23

loz 1,2,3

Icc 1,2,3

Ispy 1,2,3

ISB2 1, 2, 3

Switching Characteristics

Parameter Subgroups
READ CYCLE
trC 7,8,9,10, 11
tAA 7,8,9,10,11
tOHA 7,8,9,10, 11
tACE 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE .
twe 7,8,9,10, 11
tsCE 7,8,9,10,11
taw 7,8,9,10, 11
tHA 7,8,9,10, 11
tSA 7,8,9,10,11
tpWE 7,8,9,10, 11
tsp 7,8,9,10,11
tHD 7,8,9,10, 11

Document #: 38—00233—-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

— 7 ns (commercial)

— 10 ns (military)

Low power

— 660 mW (commercial)

— 825 mW (military)

Separate inputs and outputs

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

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

e o

L]

CYPRESS

CY7C123

Functional Description

The CY7C123 is a high-performance
CMOS static RAM organized as 256
words by 4 bits. Easy memory expansion is
provided by an active LOW chip select one
(CSy) 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 D3) is
written into the memory location specified
on the address pins (Ag through A7). The
outputs are preconditioned so that the
write data is present at the outputs when
the write cycle is complete. This precondi-

256 x 4 Static RAM

tion operation ensures minimum write re-
covery times by eliminating the “write re-
covery glitch.”

Reading the device is accomplished by tak-
ing the chip select one (@I;) 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 onthe address pinswillappear on
the four output pins (Op through O3).

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

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configuration
Do D4 D2 D3 CSp
Cs, DIP/SOJ
Top View
DATA INPUT
CONTROL WE
I} OE
© O
Al 8 16x64 4 04
o= ARRAY ]
Az Z fo)
B3 i) 2
] n
Ag 4
O3
ﬂ C123-2
Ay ———>
E—— COLUMN
Ag —>|  DECODER c123-1
A7 —_—
Selection Guide
7C123-17 7C123-9 7C123~-10 7C123-12 7C123-15
Maximum Access Time (ns) Commercial 7 9 12
Military 10 12 15
Maximum Operating Current (mA) | Commercial 120 120 120
Military 150 150 150

2-44
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, ~ Output Current into Outputs (LOW) .............. 20 mA

not tested.) Latch-Up Current .............coovvnevvnnnnn. >200 mA

Storage Temperature .................. —65°C to +150°C .

Ambient Temperature with Operating Range

Power Applied ....................... —55°Cto +125°C Ambient

Supply Voltage to Ground Potential Range Temperature Vee

(Pins 24 and 18 to Pins 7 and 12)11) .. ... ... —0.5V to +7.0V Commercial 0°Cto + 70°C 5V + 10%

El%};(ﬂ%ggtﬁgﬁl# ©Qupus —05V to +7.0V Military” —55"Cto + 125°C SV 10%

DC Input Voltagel!] ..................... —0.5V to +7.0V

Electrical Characteristics Over the Operating Rangel3]

7C123-7 7C123-10
7C123-9 7C123-15 7C123-12
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage | Vcc = Min, Iog = =5.2 mA 24 24 24 \"
VoL Output LOW Voltage | Ve = Min, Igr, = 8.0 mA 0.4 0.4 0.4 v
Via Input HIGH Voltage 22 | Vee | 22 | Vee | 22 | Vee v
ViL Input LOW Voltagelll -08 | +08 | -08|+08 | -08 [+08 | V
Ix Input Load Current Vss < Vi< Vce -10 | +10 | =10 | +10 | =10 | +10 uA
Ioz Output Current Vss < Vout < Vco, -10 | +10 | =10 | +10 | —10 | +10 nA
(High Z) Output Disabled
Icc Power Supply Vce = Max,, Commercial 120 120 | mA
Current Iout = 0 mA,
f = fmax = Utrc Military 150 150 | mA
Capacitancel!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 8 pF
Cour Output Capacitance Vce = 5.0V 3 oF
Logic Tablel5]
Input
OE CS; CSy WE Dy - D3 Outputs Mode
X H X X X HighZ Not Selected
X X L X High Z Not Selected
L L H H X Op— O3 Read Stored Data
X L H L L HighZ Write “0”
X L H L H High Z Write “1”
H L H H X High Z Output Disabled
Notes:
1. Vip(min.) = —=3.0V for pulse durations of less than 20 ns. 4. Tested initially and after any design or process changes that may affect
2. Tpis the “instant on” case temperature. these parameters.
3. See the last page of this specification for Group A subgroup testing 5. H = High Voltage, L = Low Voltage, X = Don’t Care, and
information. High Z = High Impedance.
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AC Test Loads and Waveforms
y R1470Q y R1470Q

5 5V o AM— !

OUTPUT ] OUTPUT ] ey .AL" INPUT PU"SE§
20 pF R2 5pF I R2 ' o /] 90% 0%
P 2240 P 2240 anp —2% 10%
INCLUDING L. L INcLUDING L. L
JIGAND = = JIGAND = = <3ns > <3ns
SCOPE  (a) Normal Load SCOPE  (b)High-Z Load
C123-3 c1z-4
Equivalent to: THEVENIN EQUIVALENT
152Q

OUTPUT 0————AM———0 1.62V

Switching Characteristics Over the Operating Rangel?]

7C123~-7 7012:3—9 7C123-10 | 7C123-12 | 7C123-15
Parameter ) Description Min. | Max. | Min. \ Max. | Min. TMax. Min. | Max. | Min. | Max. | Unit
READ CYCLE .
trRC Read Cycle Time 7 9 10 12 15 ns
tAA Address to Data Valid 7 9 10 12 15 ﬁs
tACS Chip Select to Data Valid 7 8 8 8 10 ns
tDOE O_E LOW to Data Valid 7 8 8 8 10 ns
tuzcs Chip Select to High ZI[6: 7] 5 6 6 6.5 8 ns
trizoe | OE HIGH to High Z1) 5 6 6 6.5 8 | ms
tLzcs Chip Select to Low ZI7] 2 2 2 2 2 ns
tLZOE ﬁ LOW to Low Z 2 2 2 2 2 ns
WRITE CYCLE
twe Write Cycle Time 7 9 10 12 15 ns
tHZWE WE—,J LOW to High zlo] 55 6 6 7 8 ns
tLZWE WE HIGH to Low Z 2 2 2 2 2 ns
tPWE WE Pulse Width 5 6.5 7 8 11 fis
tsp Data Set-Up to Write End 5 6 7 8 11 ns
tHD Data Hold from Write End 1 1 1 1 1 ns
tsA Address Set-Up to Write Start 05 1 1 2 ns
tHA Address Hold from Write End 15 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 15 8 10 13 ns
Notes:
6. Transition is measured at steady-state HIGH level — 500 mV or 7. At any given temperature and voltage condition, tyzcs is less than
steady-state LOW level +500 mV on the output from 1.5V level on trzcs for any given device.

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

tRe
ADDRESS
I taa
CS; - CS,
tacs tHzcs —
11— tLzcs —>
OE
— tbog —— f tHzoe
tLzoe -
DATA OUT -
DATA VALID )
C123-5
Write Cycle [8: 9]
- tWC »l
ADDRESS 3‘(
- taw tHA
— tscs
WE tsa tpwe
N 4
N /
le
I tsp tHD §<
DATA IN
[ tHzwe —>| = tLzwe
DATA OUT >
C123-6
Notes:
8. Measurements are referenced to 1.5V unless otherwise stated. 9. Timing diagram represents one solution that results in an optimum

cycle time. Timing may be changed in various applications as long as
the worst case limits are not violated.
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE z vs. OUTPUT VOLTAGE
12 c 90 T
2 3 [ Ve = 5.0V
@12 210 0 & 75\ Tfo= 25°C
810 log 8 <l E | \
= = 08 35 60
g os e g °© \
3 _~ = & 45 N
< o6 z Q \
e & 04 8 30
Q 04 g~ Vee = 5.0V @ N
ViN = 5.0V '5 N
0.2 lss 02 lss E 15
0.0 0.0 o 0
4.0 4.5 5.0 5.5 6.0 -55 25 125 0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 < 360
£
=
<13 514 = 300 =
Q12 ﬁ A €20
N N 12 3 /
-
N E: / X 180
= ~ Ta=25°C £ 10 z /
g 10 ~—] =} / Vgg = 5.0V 5 120 /
\_ o
08 E Ve = 5.0V |
0.9 o 60
3 Ta = 25°C
0.8 0.6 0 | |
4.0 45 5.0 5.5 6.0 -55 25 125 00 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TOTAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 - 30 T T 1.1 v T v
Voo = 45V cc = 5.0
o 25 Ta = 25°C L~ Ta = 25°C
£ 2 VN = 0.5V
g 20 z 20 2 10
g 15 3 § /
S 10 / I 10 7 g o9
0.5
/
0.0 | 0 0.8
00 10 20 30 40 5.0 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
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Ordering Information
S(I:Iese)d Ordering Code Pl:caknz:ge Package Type Ol;{:;:;:’ng
7 CY7C123-7PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C123-7VC V13 24-Lead Molded SOJ
9 CY7C123-9PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C123-9VC V13 24-Lead Molded SOJ
10 CY7C123-10DMB Di4 24-Lead (300-Mil) CerDIP Military
12 CY7C123-12PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C123-12DMB D14 24-Lead (300-Mil) CerDIP Military
15 CY7C123-15DMB D14 24-Lead (300-Mil) CerDIP Military

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
VL Max. 1,2,3
Iix 1,2,3
Toz 1,23
Icc 1,2,3

Switching Characteristics

Parameter L Subgroups

READ CYCLE
trRC 7,8,9,10, 11
tAA 7,8,9,10, 11
tacs 7,8,9,10,11
tDOE 7,8,9,10, 11

WRITE CYCLE
twc 7,8,9,10, 11
tPWE 7,8,9,10, 11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
tsa 7,8,9,10,11
tHA 7,8,9,10, 11
tscs 7,8,9,10,11
tAw 7,8,9,10,11

Document #: 38-00060-F



Features

Automatic power-down when
deselected

o CMOS for optimum speed/power
High speed

—15ns

Low active power

— 440 mW (commercial)

CY7C128A

Functional Description

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

2K x 8 Static RAM

Data on the eight I/O pins (I/Oy through I/
Oy) is written into the memory location spe-
cified on the address pins (Ag through Ajp).

Reading the device is accomplished by tak-
ing chip enable (CE) and output enable
(OE) LOW while write enable (WE) re-
mains HIGH. Under these conditions, the
contents of the memory location specified
onthe address pins will appear on the eight

— 550 mW (military) ducing the power consumption by 83%  1/O pins. .
o Low standby power when deselected. The 1/O pins remain in high-impedance
—110 mW . s . state when chip enable (CE) or output en-
Writing to the device is accomplished when chip . put en
o TTL-compatible inputs and outputs ¢ zl:h%p enable (CE) and gﬂte enable  able (OF) is HIGH or write enable (WE)
o Capable of withstanding greater than  (WE) inputs are both LOW. is LOW.
2001V electrostatic discharge The CY7C128A utilizes a die coat to en-
® Vg of 2.2V sure alpha immunity.
Logic Block Diagram Pin Configurations
DIP/SOJ
Top View
Vee
973471 ;
WE
\a R s
I | &
N 107
L —h/ 1/0g 1/0g
INPUT BUFFER 105
Ao [> 05 0
10 = T 105
-
: - E w [ ? V0, C128A-2
Ay @ ] S /o LCC
7 o » 128x16x8 < I /O3 Top View
As* 2] ARRAY - § i
Ao ) ? 1104
Ayq > 1/0;
T | i o5
TE ‘ N
o = T b
N
/O
= =0~ T e 7
Az A2 A Ao
Cl28A-1
Selection Guide :
7C128A—-15 | 7C128A-20 | 7C128A-25 | 7C128A-35 | 7C128A—45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 120 100 100 100
Current (mA Military 125 125 100 100
Maximum Standby Commercial 40/40 40/20 20 20
Current (mA) Military 20720 20 20 20
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —-65°Cto +150°C Latch-Up Current ...............cviiinnnn.. >200 mA
Ambient Temperature with .
Power Applied . ...................... _s5°Cto +125°c  OPperating Range
: Ambient
Supply Voltage to Ground Potential
(PN 28O PIT 14) « o' —05V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V £ 10%
inHighZState ......................... —0.5V to +7.0V — g
Militaryl!] —55°Cto +125°C 5V = 10%
DC Input Voltage ... .................... ~3.0V to +7.0V o ° 2
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Range[?]
7C128A—15 | 7C128A—-20 | 7C128A—25 | 7C128A-35, 45
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. [ Max. | Min. | Max. | Unit
Vou Output HIGH Vcc = Min,, 2.4 24 24 24 A%
Voltage Iog = —4.0 mA
VoL Output LOW Vce =Min, IopL = 8.0mA 04 0.4 0.4 0.4 v
Voltage
Vig Input HIGH 22 | Vec | 22 | Vee | 22 | Vee 22 Vce v
Voltage
Vi Input LOW -051 08 |-05] 08 [-05} 08 | —05 0.8 \%
Voltagel3]
Iix Input Load GND < V| < Ve —10|+10f-10]+10[-10]+10[ =10 | +10 | pa
Current
Toz Output Leakage | GND < Vi < Ve —10]+10 [-10]+10[-1t0+10] =20 | +10 | na
Current Output Disabled
Ios Output Short Vce = Max,, -300 —-300 -300 —300 [ mA
Circuit Currentl] | Voyt = GND )
Icc Vcc Operating | Vec = Max. Com’l 120 100 100 100 mA
Supply C t [T =0mA
Rppy e ot Mil 125 125 100
Isp1 Automatic CE | Max. Vg, Com’l 40 40 20 20 | mA
Power-Down CE > Vi,
Current Min. Duty Cycle : 4 40 20
= 100% Mil 0
Isg2 Automatic CE Max. Vcc, Com’l 40 20 20 20 mA
Power-Down CE; >Vcc - 03V,
Current VIN > Ve —03V .
or VIN <03V Mil 20 20 20
Capacitancel5]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C,f =1MHz, 10 pF
Cour Output Capacitance Vee =50V 10 pF
otes:

. Tais the “instant on” case temperature.
2. See the last page of this specification for Group A subgroup testing
information.
3. VL (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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AC Test Loads and Waveforms

R1481Q R1481Q
OUT:U:_ OUTP‘:‘JVT"_—M— sov ALLINPUT PULSES
90% J0%
S0pF I ggssz SpF I zﬂszs'sz GND - 0
INCLUDING = == NcLuoNg = L =5ns <o
JIGAND ~ - JIGAND ~ -
SCOPE  (a) Normal Load SCOPE  (b) High-Z Load
) C128A—4 C128A-5
Equivalent to: THEVENIN EQUIVALENT
OUTPUT o N2 o173V
Switching Characteristics Over the Operating Rangel? 6]
7C128A-15 | 7C128A—20 | 7C128A—25 | 7C128A-35 | 7C128A—45
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
tRC Read Cycle Time 15 20 25 35 45 ns
tAA Address to Data Valid 15 20 25 35 45 ns
tOHA DataHold from Address Change | 5 5 5 5 5 ns
tACE CE LOW to Data Valid 15 20 25 35 45 ns
tDOE OE LOW to Data Valid 10 10 12 15 20 ns
tLZOE OELOW to Low Z 3 3 3 3 3 ns
tHZOE OFE HIGH to High !} 8 8 10 12 15 | ns
tLzCE CE LOW to Low ZI8l 5 5 5 5 5 ns
tHZCE CE HIGH to High ZI7-8] 8 8 10 15 15 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 15 20 20 20 25 ns
WRITE CYCLELD!
twe Write Cycle Time 15 20 20 25 40 ns
tSCE CE LOW to Write End 12 15 20 25 30 ns
tAW Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 12 15 15 20 20 ns
tsp Data Set-Up to Write End 10 10 10 15 15 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tizwe | WE LOW to High Z[7) 7 7 7 10 5 | os
tLZWE WE HIGH to Low Z 5 5 5 5 5 ns
Note:
6. Testconditions assume signal transition time of Snsor 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 Ior/Ioy and 30-pF load capacitance.

tHZOE, tHZCE, and tyzwg are specified with Cy_ = 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, tgzcE is less than
trzcE for any given device.

2-52

LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the sig-
nal that terminates the write.
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Switching Waveforms
Read Cycle No. 1[10, 11]
tre {
ApDRESS N
taa |
toHA
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C128A-6
Read Cycle No. 2(10, 12]
tre
CE
N A
tace
GE
— tHzoE
[
tzoe 2E—' thzoe HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT DATA VALID
tizce —
j&—— tpp —>
e tpy
Vce N\ ICC
SUPPLY 50% 50%
CURRENT : " N— 8
C128A-7
Write Cycle No. 1 (WE Controlled)(® 13]
twe
ADDRESS X X
tsce
J 4
NN Z
taw tHA
tsa tpwe
WE \i\ \"R 7[
tsp tHo
DATA IN )I% DATA VALID
[e— tHzwE —" le— tLzwe *’I
\ HIGH IMPEDANCE ) onm——
DATA I/O DATA UNDEFINED . V4 \
C128A-8
Notes:

10. WE is HIGH for read cycle.
11. Device is continuously selected. OE, CE = VL.
12. Address valid prior to or coincident with CE transition LOW.

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

LOW during write.
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Switching Waveforms (continued)

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

twe —=
ADDRESS )k ;l(
' tsa - tsce
CE N 4
N /
taw thHaA
: tpwe
X A 7
7E AL 7
} tsp tHp
DATA IN * DATA|\ VALID
[ thzwe —-’1 )
g HIGH IMPEDANCE
DATA1/O DATA UNDEFINED >
C128A-9
Note: _
14. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.
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 12 g120
o [+1]
o112 210 2 400
S Icc 3 lcc &
S 1.0 O 4
a o 08 S 80
N 08 N o Voo = 5.0V
= J 06 & 60 0C e
< < Ta =25°C
2 06 g £ N ™ )
o o 0.4 O 40 N
2 04 g ™ Voe = 5.0V @ AN
02 Vin = 5.0V '5 o N
0.2 Isg - [ % 0
0.0 . 0.0 o 0
4.0 4.5 5.0 5.5 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 16 ? 140
~ 120
= L~
< 1.3 314 z A
= z / @ 100
g 12 e c / Ve = 5.0V
N N 1.2 3 8o Ta =25°C -
2 11 e / < /
E ] | Ta =25°C E 1.0 o UZ-) 60 /
. o _
9 10 ~—] ) / Voe = 5.0V 5 0
— 0.8 z /
0.9 2 20
o
8 0.6 0
4.0 4,5 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
3.0 30.0 1.4
= [ |
_g 25 - 25.0 / _8 13 ¥CC Z;’;%V
L Ta=
E 2.0 5; 200 /r E 1217 i\ = 0.5V
2 15 Z 150 4 T 14
7 5 / z
S 10 8 100 — 2 10
z | - / Ve = 4.5V z
05 / 50—/ Ta=25°C | 09
0.0 _— 0.0 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 0 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C128A—-15PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A~15VC V13 24-Lead Molded SOJ
20 CY7C128A—-20PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A-20VC Vi3 24-Lead Molded SOJ
CY7C128A-20DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C128A—-20LMB L53 24-Pin Rectangular Leadless Chip Carrier
25 CY7C128A—-25PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A-25VC V13 24-Lead Molded SOJ
CY7C128A~-25DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C128A-25LMB L53 24-Pin Rectangular Leadless Chip Carrier
35 CY7C128A-35PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C128A-35VC Vi3 24-Lead Molded SOJ
CY7C128A-35DMB D14 24-Lead (300-Mil) CerDIP Military
CY7C128A-35LMB L53 24-Pin Rectangular Leadless Chip Carrier
45 CY7C128A—-45DMB Di4 24-Lead (300-Mil) CerDIP Military
CY7C128A—-45LMB L53 24-Pin Rectangular Leadless Chip Carrier
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

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

Switching Characteristics

Parameter | Subgroups
READ CYCLE
trRC 7,8,9,10, 11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10, 11
tDOE 7,8,9,10, 11
WRITE CYCLE
twe 7,8,9,10,11
tsce 7,8,9,10, 11
tAW 7,8,9,10,11
tHA 7,8,9,10, 11
tsa 7,8,9,10, 11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38—00094—B
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Features

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

CMOS for optimum speed/power
25-ns access time

Low active power

— 440 mW (commercial)

— 605 mW (military)

Low standby power (7C148)

— 82.5 mW (25-ns version)

— 55 mW (all others)

(]

CY7C148
CY7C149

o TTL-compatible inputs and outputs

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

1K x 4 Static RAM

Writing to the deviceis accomplished when
the chip select (CS) and write enable (WE)
inputs are both LOW. Data on the I/O pins
(I/0¢ through 1/0O3) is written into the
memory locations specified on the address
pins (Ag through Ag).

Readmg the device isaccomplished by tak-
ing chip select (CS) LOW while write en-
able (WE) remains HIGH. Under these
conditions, the contents of the location
specified on the addresspinswillappear on
the four data I/O pins.

The I/O pins remain in a high-impedance

o 5-volt power supply * 10% tolerance,  chip select (CS) of the CY7C149 does not ~ state when chi _Lelect (CS) is HIGH or
both commercial and military affect the power dissipation of the device. ~ write enable (WE) is LOW.
Logic Block Diagram Pin Configurations
DIP
Top View
—
1
INPUT BUFFER Lj
Ag > 1/0
As ] & . g 0
a s N
Az 9 i:l ;2? = 1/04
o @
foet - LIS Vo,
s & g
Aq '\! > 1/0g
( E:‘—I— cs
1 I
COLUMN oW
DECODER H (7c148) _(:tj—‘_ WE
As Az A Ag Cc148-1
Selection Guide
7C148-25 | 7C148-35 | 7C148—45 | 7C149-25 | 7C149-35 | 7C149-45
Maximum Access Time (ns) 25 35 45 25 35 45
Maximum Operating Commercial 90 80 80 90 80 80
Current (mA) Military 110 110 110 110
Maximum Standby Commercial 15 10 10
Current (mA) Military 10 10
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CYPRESS
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature .................. -65°Cto +150°Cc  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current .............cooivivinnn.., >200 mA
Power Applied .................... ... —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin18toPin9) .......... ...l —0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState......................... —0.5V to +7.0V Commercial 0°Cto +70°C 5V +10%
DC IIlpl.lt Voltage ....................... —=3.0V to +7.0V Mihtaryll] —55°C to +125°C 5V + 10%
Electrical Characteristics Over the Operating Range[2!
7C148-25 7C148-35, 45
7C149-25 7C149-35, 45
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vcce = Min, Iog = —4.0 mA 2.4 24 v
VoL Output LOW Voltage Vce = Min, Igp, = 8.0 mA 0.4 0.4 v
Vin Input HIGH Voltage 2.0 6.0 2.0 6.0 v
Vi Input LOW Voltage -3.0 0.8 -3.0 0.8 v
Itx Input Load Current GND < Vi < V¢ -10 10 -10 10 HA
Ioz Output Leakage Current | GND < Vg < V¢ Output Disabled =50 50 =50 50 RA
Icc Vcc Operating Max. Ve, CS < Vi, Com’l 90 80 | mA
Supply Current Output Open -
Ml 110
Is Automatic CS Max. Vee, CS> Vi | 7C148 Com’l 15 10 mA
Power-Down Current Only -
Mil 10
Ipo Peak Power-On Max. Ve, CS > Vi | 7C148 Com’l 15 10 mA
Current[3 Only -
Mil 10
Ios Output Short GND < Vo < V¢ Com’l +275 +275 | mA
Circuit Currentl4] -
Mil +350
Capacitancel’]
Parameter Description Test Conditions Max. Unit
Civ Input Capacitance Ta = 25°C,f = 1 MHz, 8 pF
Cour Output Capacitance Vee =50V 8 pF
Notes

T is the “instant on” case temperature.

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

3. A pull-up resistor to Vcc on the CS input is required to keep the de-
vice deselected during Ve power-up. Otherwise current will exceed
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.

5. Tested initially and after any design or process changes that may af-
fect these parameters.
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AC Test Loads and Waveforms
sV B sV SN ALL INPUT PULSES
OUTPUT OUTPUT 3.0V — * 90%
30 pF I $ ggsg 5 pF I_ ggm GND lff =
INCLUDING L L INCLUDING = L s 1one = - =tore
JIGAND ~ - JIGAND ~ -
SCOPE (a) Normal Load SCOPE  (b)High-Z Load C1485
Cl48-4
Equivalent to: THEVENIN EQUIVALENT
OUTPUTo—— 182 o 1.73v
Switching Characteristics Over the Operating Rangel?]
7C148-25 7C148-35 7C148—-45
7C149-25 7C149-35 7C149—-45
Parameter Description Min. | Max. | Min. I Max. | Min. | Max. | Unit
READ CYCLE
trC Address Valid to Address Do Not Care Time 25 35 45 ns
(Read Cycle Time)
tAA Address Valid to Data Out Valid Delay 25 35 45 ns
(Address Access Time)
taCs1 Chip Select LOW to Data Out Valid (7C148 only) 25[6] 35 45 ns
tacs2 30071 35 45 ns
tAcs Chip Select LOW to Data Out Valid (7C149 only) 15 15 20 né
ty z18] Chip Select LOW to Data Out On 7C148 8 10 10 ns
7C149 5
tzI8l Chip Select HIGH to Data Out Off 0 15 0 20 0 20 ns
toH Address Unknown to Data Out Unknown Time 0 0 5 ns
tpD Chip Select HIGH to Power-Down Delay | 7C148 20 30 30 ns
tpu Chip Select LOW to Power-Up Delay 7C148 0 0 0 ns
WRITE CYCLE )
twe Address Valid to Address Do Not Care 25 35 45 ns
(Write Cycle Time)
typl¥] Write Enable LOW to Write Enable HIGH 20 30 35 ns
twR Address Hold from Write End 5 5 5 ns
twz!®! Write Enable to Output in High Z 8 0 8 0 8 ns
tpw Data in Valid to Write Enable HIGH 12 20 - | 20 ns
tpH Data Hold Time 0 ns
tas Address Valid to Write Enable LOW 0 ns
tewl’] Chip Select LOW to Write Enable HIGH 20 30 40 ns
tow!®! Write Enable HIGH to Output in Low Z 0 0 0 ns
tAW Address Valid to End of Write 20 30 35 ns
Notes:

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 t; 7
for all devices. Transition is measured £500 mV from steady-state
voltage with specified loading in part (b) of AC Test Loads.

The internal write time of the memory is defined by the overlap of CS
LOW and WE LOW. Both signals must be LOW to initiate a write
and either signal can terminate a write by going high. The data input
set-up and hold timing should be referenced to the rising edge of the
signal that terminates the write.
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Switching Waveforms
Read Cycle No. 1[10, 11]
tre —»
ADDRESS X
taa !
[ toy ———
DATA OUT PREVIOUS DATA VALID 7<><>< DATA VALID
C148-6
Read Cycle No. 2(10, 12]
trRe
S N A7
tacs
tiz { 1
Hz l HIGH
HIGH IMPEDANCE \/ IMPEDANCE
DATA OUT N DATA VALID 3-—-—
tpy le—— tpp
Vee Icc
SUPPLY 50% 50%.
CURRENT 1SB
C148-7
Write Cycle No. 1 (WE Controlled)
- twe
ADDRESS )J( X
tow
s NNINK 7
taw > twa ——
tas twp =
we R A
tow tDH
DATA IN DATA-IN VALID
fe—— twz —-l le— tow ——-|
\  HIGH IMPEDANCE | e
DATA OUT DATA UNDEFINED V4 \
C148-8

Notes:
10. WE is HIGH for read cycle.
11. Device is continuously selected, CS = Vpy..

. 12. Address valid prior to or coincident with CS transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled)[!3]

twe ;
ADDRESS J/—(
tew
l
[ X /]
taw twr
twp
_ N\ "4
WE \ \\ / / // / /
tow & tpH
DATA IN DATAN VALID
twz *‘
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED \/

Notes:

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

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.4 1.2
B12 1 3 1‘0\ lec
8 1.0 loo) 8 \
é ve J é 0.8 —~
N~ Vin = 5.0V N o6
< 06 Ta = 25°C <
s 0 s
S S 04
% 0.4 g Vg = 5.0V
Vin = 5.0V
02 02—
Isg
0.0 0.0
40 45 50 55 6.0 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
ERN 314 P
o 1.2 a
d \ N 12
=0 = |
-
2 11N - 2
2 \ Ta=25°C E 10
2 10 > Vce = 5.0V
— 08
0.9 °r
0.8 0.6
40 45 50 55 60 -55 25 125

SUPPLY VOLTAGE (V)

AMBIENT TEMPERATURE (°C)

2-61

C148-9
OUTPUT SOURCE CURRENT
. vs.OUTPUT VOLTAGE
< 120
= N
g 100 \
&
> 80 N
s} \
w Vee = 5.0V
o 60 N Ta-25°C
2 N
Q 40
5 .
Z 20
5 \
o 0
00 1.0 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
21 0
£
: 120
4 //
4 100 >
5 /
3 80
g /
PO [ weesay
5 40 AT
& /
5 20
o]
N4
00 1.0 20 30 40
OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE (7C148) vs. OUTPUT LOADING NORMALIZED Icc vs. ACCESS TIME
3.0 I | I 30.0 1.4
_—
. . 1.
2?® Tp=25°C 7 20 /’ 8"
3 20 1K Q CS PULL-UP £ 00 a 1o N
o = RESISTOR TO Vg s /’ oo
o - o
<§( 1.5 E 15.0 7 ;_ 1.1
S ISB @ S 10 I —
z 10 / 100 /| Voo = asv z "
0.5 5.0 —A Ta=25°C | 0.9
0.0 0.0 I | 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40 50 60
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C148-25PC P3 18-Lead (300-Mil) Molded DIP Commercial
35 CY7C148-35PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C148-35DMB D4 18-Lead (300-Mil) CerDIP Military
45 CY7C148—45PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C148—-45DMB D4 18-Lead (300-Mil) CerDIP Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C149-25PC P3 18-Lead (300-Mil) Molded DIP Commercial
35 CY7C149-35PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C149-35DMB D4 18-Lead (300-Mil) CerDIP Military
CY7C149-35LMB L50 18-Pin Rectangular Leadless Chip Carrier
45 CY7C149—-45PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C149—45DMB D4 18-Lead (300-Mil) CerDIP Military
CY7C149—-45LMB L50 18-Pin Rectangular Leadless Chip Carrier
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MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Ion 1,2,3
ToL 1,23
Vi 1,2,3
Vi Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
ISB[14] 1,2,3

Switching Characteristics

Parameters | Subgroups

READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10, 11
tacsi14 7,8,9,10, 11
tACS2[14] 7,8,9,10, 11
tacs!) 7,8,9,10, 11
toH 7,8,9,10,11
WRITE CYCLE

twc 7,8,9, 10,11
twp 7,8,9,10, 11
twR 7,8,9,10, 11
tDw 7,8,9,10,11
tpH 7,8,9,10, 11
tas 7,8,9,10, 11
tAW 7,8,9,10,11

Notes:

14 7C148 only.
15. 7C149 only.

Document #: 38—00031-D



===

—
—
— ... ot
—————————
———————————

Features

o Memory reset function

CYPRESS

CY7C150

Functional Description

The CY7C150 is a high-performance
CMOS static RAM designed for use in

1K x 4 Static RAM

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

Writing to the device is accomplished

* 111(1) ﬁgﬁs;t::ﬁccﬁruig:sc‘“"m' store cache memory, high-speed graphics, and ~ when the chip select (CS) and write en-
X data-acquisition ~ applications. ~ The able (WE) inputs are both LOW. Data on
e CMOS for optimum speed/power CY7C150 has a memory reset feature that  the four data inputs (Dg—D3) is written
o High speed allows the entire memory toberesetintwo  into the memory location specified on the
— 10 ns (commercial) memory cycles. o address pins (Ag through Ag).
— 12 ns (military) Separate I/O paths eliminates theneed to  Reading the device is accomplished by
o Lo multiplex data in and data out, providing  taking chip select (CS) and output enable
W power for simpler board layout and faster system  (OE) LOW. while write enable (WE) re-
— 495 mW (commercial) performance. Outputs are three-stated mains HIGH. Under these conditions, the
— 550 mW (military) during V“’)ll'lte(yol' t;%s;p ieslfllel-(;tfé);IWhleln out-  contents of the memory location specified
; put enable 1s he » allowing  on the address pins will appear on the four
e Separate inputs and outputs for easy memory expansion. output pins ( Ol; throughp(g3).
o 5-volt power supply +10% tolerance
in both commercial and military lt‘;;et }fcl)lwlateg tb}ll< selilcltlng tl:e};igvnce The output pins remain in high-impe-
ble of with . h ( )and taking the reset (RS)in- 4,106 state when chip enable (CE) or out-
¢ Capable of withstanding greater than  put LOW. Within two memory cycles all put enable (OE) is HIGH, or write enable
2001V static discharge bits are internally cleared to zero. Since (WE) or reset (RS) is LOW.
e TTL-compatible inputs and outputs chip select must be LOW for the device to
be reset, a global reset signal can be A die coat is used to insure alpha immunity.
Logic Block Diagram Pin Configuration
RS
DoD:D2Ds s’ DIP/SOIC
— %% Top View
DATA INPUT
CONTROL WE
Ao [ o Oo
A Q -8
Q 2 o
Az o 64 x 64 < 1
Ao —»| B ) ARRAY u
z & Oz
Aq 2 )
As 03
it c1s0-2
COLUMN
DECODER 1504
As A7 Ag Ag
Selection Guide
7C150-10 | 7C150—-12 | 7C150-15 | 7C150—-25 | 7C150-35
Maximum Access Time (ns) Commercial 10 12 15 25
Military 12 15 25 35
Maximum Operating Current (mA) | Commercial 90 90 90 90 90
Military 100 100 100 100
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°C ~ Latch-Up Current ............coooieiiiinn.. >200 mA
Ambient Temperature with .
POWET APPHEd -« evevereeeenenennn, _55°Cto +125°c ~ Operating Range
Supply Voltage to Ground Potential Ambient
(Pin24toPin12) ..o.ovvvvnninnneennn.n. —0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V = 10%
inHighZState ......................... -0.5V to +7.0V Military(D 55°C 10 +125°C 5V = 10%
DClInput Voltage .................o.oun. -3.0Vto +7.0V
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Rangel?!
7C150
Parameter Description Test Conditions Min. Max Unit
Vou Output HIGH Voltage Vce = Min, Iog = — 04 mA 2.4 A%
VoL Output LOW Current Vce = Min, Ior, = 12 mA 0.4 \%
Vig Input HIGH Level 2.0 Vee v
\%i3 Input LOW Level -3.0 0.8 \%
Ix Input Load Current GND < Vi < V¢ -10 +10 A
Ioz Output Current (High Z) VoL < Vour < Vou, -50 +50 A
Output Disabled
Tos Output Short Circuit Currentl3] | Ve = Max.,, Voyr = GND -300 mA
Icc V¢ Operating Supply Current | Ve = Max., Commercial 90 mA
Ioutr = 0 mA o
Military 100 mA
Capacitancel*!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C,f=1MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
AC Test Loads and Waveforms
R1329Q R1329Q
5V oA 5V r
OUTPUT OUTPUT 3 ALL INPUT PULSES
3.0v L < 90%
: R2 R2 o 90% 109
30 pF $ 2000 5pF £ 200 10% 10%
< <
INcLubing L L INCLUDING L. L GND
JIGAND ~ - JIGAND = = <3ns - <3ns
SCOPE  (a) Normal Load SCOPE ) High-Z Load 1504
C1503
Equivalent to: THEVENIN EQUIVALENT
125Q
OUTPUT ~ 1.9V
Notes:
1. Tp is the “instant on” case temperature. 3. Not more than 1 output should be shorted at a time. Duration of the
2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds.
formation. Tested initially and after any design or process changes that may affect

these parameters.
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Switching Characteristics Over the Operating Rangel? 5]

7C150-10 | 7C150-12 | 7C150-15 | 7C150-25 | 7C150-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. LMax Min. | Max. | Unit
READ CYCLE
trc Read Cycle Time ’ 10 12 15 25 35 ns
tAA Address to Data Valid 10 12 15 25 35 ns
toHA OutputHoldfrom AddressChange | 2 2 2 2 2 ns
tacs CS LOW to Data Valid 8 10 12 15 20 ns
tLzes CS LOW to Low Z!6] 0 0 0 0 0 ns
tHzCs CS HIGH to High 7167 6 8 11 20 25 ns
tDOE OE LOW to Data Valid 6 8 10 15 20 ns
tLZOE OE LOW to Low Z[°] 0 0 0 0 0 ns
tHZOE OE HIGH to High Z6,7] 6 8 9 20 25 ns
WRITE CYCLE®]
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 2 5 5 ns
tsa Address Set-Up to Write Start 2 2 2 5 5 ns
tPWE ‘WE Pulse Width 6 8 11 15 20 ns
tsp Data Set-Up to Write End 6 8 11 15 20 ns
tHD Data Hold from Write End 2 2 2 5 5 ns
tLZWE WE HIGH to Low ZI6] 0 0 0 0 0 ns
tHZWE WE LOW to High zI6,7] 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
tSWER ggrli{tzs]eitnable HIGH to Beginning 0 0 0 0 0 s
T— glgigtSelect LOW to Beginning of 0 0 0 0 0 s
tprS Reset Pulse Width 10 12 15 20 30 ns
tHOSR glelélgtSelect Hold After End of 0 0 0 o | 0 s
tHWER xét; Enable Hold After End of 3 12 15 30 40 ns
tHAR Address Hold After End of Reset | 10 12 15 30 40 ns
tLZRS Reset HIGH to Outputin Low ZI01 | 0 0 0 0 0 ns
tHzRs Il_{hegﬁtz%)%' o Output in 6 8 12 20 25 | ns

Notes:

5. Testconditions assume signal transition times of Snsorless, timingref- 8. The internal write time of the memory is defined by the overlap of CS
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading LOW and WE LOW. Both signals must be LOW to initiate a write and
of the specified Ior /Ion and 30-pF load capacitance. either signal can terminate a write by going HIGH. The data input set-

6. Atanygiven temperature and voltage condition, tyz isless than ty 7z for up and hold timing shquld be reference to the rising edge of the signal
any given device. that terminates the write.

7. tHzcs, tHZOE, tHZR, and tiyzwg are tested with Cp, = 5 pF as in part
(b) of AC Test Loads. Transition is measured 500 mV from steady-
state voltage.

2-66
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Switching Waveforms
Read Cycle No, 1% 10]
| the |
ADDRESS 9‘(
taA {
toHA
DATA OUT PREVIOUS DATA VALID > >O< DATA VALID
C150-5
Read Cycle No. 2[5 11]
tre
CE —\ V4
N /
tacs
OE ——j“
tpoe — thzoE
L—- tizoe —ﬂ thzes HIGH
HIGH IMPEDANCE 77 IMPEDANCE
DATA OUT & DATA VALID >
tizcs
C150-6
Write Cycle No. 1 (WE Controlled)[8]
' twe
ADDRESS 9( X
tscs
J "4
= NI 7 7
taw ta —
tsa tPwe
WE N N
W RONK A
tsp tHp
DATAIN DATA VALID
[e— tHzwE —>| [e— tLzwe —'l
\! HIGH IMPEDANCE ) AE—
DATA I/O DATA UNDEFINED J X
C150-7

Notes:
9. WE is HIGH for read cycle.
10. Device is continuously selected, CS and OE = Vp;.

11. Address prior to or coincident with CS transition LOW.
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Switching Waveforms (continued)

Write Cycle No. 2 (CS Controlled)[8 12]

twe
ADDRESS % %

tsa tscs
N /
taw thHA
tpwe
W =y
W N by AP
[ tsp tHp
DATA IN DATA|N VALID
[ tHzwe ——’I
HIGH IMPEDANCE
DATAI/O DATA UNDEFINED >
C150-8
Reset Cyclel!3]
: tRRC {
X
ADDRESS y,
tsar le———— tHaR

AN
WE tsweR tHwer N

TS focsr tHesn // / / / ’ // /

tprs
AN y/
RESET N\
tHzrs tizrs
DATAI/O
XXX XX XXX N
IMPEDANGE OUTPUT VALID ZERO
C150-9
Notes: _ .
12. 1f CS goes HIGH with WE HIGH, the output remains in a high-  13. Resetcycleisdefined by the overlap of RS and CS for the minimum re-
impedance state. set pulse width. '
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Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —_ vs. OUTPUT VOLTAGE
14 12 T 60
o o ~
212 “ 10 U'EJ 50 AN
3 lcc 3 lcc & \
© 10 ° o
Q o 08 S 40
% 08 ﬁ W \ V, 5.0V
S = w cc =5.0V |
:E(' 06 / :2(1 0.6 Q 30 \\TA=25°C
z & 04 3 20
> 04 > Vee = 5.0V 17:] \
5 V|n = 5.0V '5 N
0.2 Is 0. Iss ' % 10
0.0 0.0 o 0
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 Z 150
£
= 125
El 3 Z /
Q1.2 a E 100 Ve = 5.0V
H N 12 e 2 / Ta = 25°C
2 11 e / g s
= N Ta = 25°C 2 z
= A 8 1.0 [72]
S 1.0 ~—] e / Veg = 5.0V £ 50
— 08 £
0.9 °r 5 25
3 /
.8 0.6 0
4.0 45 5.0 55 6.0 -55 25 125 00 10 20 30 40 5.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30 1.1 v IOV
'cc = 5.
25 v Tp=25°C
g — / 8 Vge = 0.5V
g 5 9
2 20 £ 20 a 10
< 15 = < _—
= & = —
5 Z / 5
S 10 / a 10 4 ¥CC - 45 — 2 o9
05 / AT
0.0 Lt 0 | | 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
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Truth Table
Inputs
CS |WE | OE | RS Outputs Mode
H| X |X | X | HghZ Not Selected
L |H | X | L | HghZz Reset
L L X | H | HighZ Write
L|H|L | H/|O-0; Read
L X | H | H | HighZ Output Disable
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C150—10PC P13A 24-Lead (300-Mil)Molded DIP | Commercial
CY7C150—-10SC S13 24-Lead Molded SOIC
12 CY7C150-12PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C150-12SC S13 24-Lead Molded SOIC
CY7C150—-12DMB D14 24-Lead (300-Mil) CerDIP Military
15 CY7C150—-15PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C150-15SC S13 24-Lead Molded SOIC
CY7C150—-15DMB D14 24-Lead (300-Mil) CerDIP Military
25 CY7C150—-25PC P13A 24-Lead (300-Mil) Molded DIP | Commercial
CY7C150-25SC S13 24-Lead Molded SOIC
CY7C150—-25DMB D14 24-Lead (300-Mil) CerDIP Military
35 CY7C150—-35DMB © D14 24-Lead (300-Mil) CerDIP Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,23
Vi Max. 1,23
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Switching Characteristics
Parameter | Subgroups

READ CYCLE
tre 7,8,9, 10, 11
taA 7,8,9,10, 11
tOHA 7,8,9,10,11
tACs 7,8,9,10, 11

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

RESET CYCLE
tRRC 7,8,9,10,11
tSAR 7,8,09,10, 11
tSWER 7,8,9,10, 11
tSCSR 7,8,9,10, 11
tprs 7,8,9,10, 11
tHCSR 7,8,9,10,11
THWER 7,8,9,10,11
tHAR 7,8,9,10,11

Document #: 38—00028—F



Features

High speed

—15-ns

o Transparent write (7C161)

o CMOS for optimum speed/power
Low active power

— 633 mW

Low standby power

—220 mW

TTL compatible inputs and outputs
Automatic power-down when

CY7C161
CY7C162

Functional Description

The CY7C161and CY7C162 are high-per-
formance CMOS static RAMs organized
as 16,384 by 4 bits with separate I/O. Easy
memory expansion is provided by active
LOW chip enables (CE1, CE3) and three-
state drivers. They have an automatic pow-
er-down feature, reducing the power con-
sumption by 65% when deselected.

Writing to the device is accomplished when
the chip enable (CE;, CE;) and write en-
able (WE) inputs are both LOW. Data on

16K x 4 Static RAM
with Separate 1/O

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

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

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

deselected the four input pins (IpthroughI3)iswritten A die coat is used to ensure alpha immunity.
Logic Block Diagram Pin Configurations
———=
| '
N 1 DIP
Pz , Top View
— N 2
1 As O 28
— = ed
A; Os 26
INPUT BUFFER Ag 4 25
Ay Os 24
A N o 210 E 6 23
A 0 11 7 22
A E 4 :( o Az s 21
L we HIOEX wl =
2 o
2: E 7] .__ll/ : 1, O
A7 > [eN CE [
[ OEO1s
POWER adi= GNDL{ 14
COLUMN DECODER | | DOWN =
FEETTT = hh o
S S v rerezong | |3
<<I I ' 1
L WE
Lo - STFP OE
: 7C161 ONI :
—"'CE‘_ ] cl62-1
Selection Guidel]
7C161—15 7C161-20 7C161-25 7C161-35
7C162-15 7C162-20 7C162-25 7C162-35
Maximum Access Time (ns) 15 20 25 35
Maximum Operating Current (mA) 115 80 70 70
Maximum Standby Current (mA) 40/20 40/20 20/20 20/20

Shaded areas indicate preliminary information.
Note:

1. Formilitary specifications, see the CY7C161A/CY7C162A datasheet.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature .................. —65°Cto +150°C  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ..............ccoiiiin.. >200 mA
: _&go o
Power Applied ....................... 55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(PN 24 tOPIN12) . ..ooenrnreeannneennn.. —0.5V to +7.0V Ambient
DC Voltage Ap{alled to Outputs Range Temperature Vee
inHigh ZStatel?] ....................... —0.5V to +7.0V Commercial 0°Cto +70°C 5V = 10%
DC Input Voltagel?l ..................... —0.5V to +7.0V
Electrical Characteristics Over the Operating Range
7C161-12. | 7C161-15
7C162~12 7C162-15
Parameter Description Test Conditions Min. Max; Min. Max. Unit
Von Output HIGH Voltage Vce = Min,, 2.4 ] 24 \
Iop = —4.0mA
VoL Output LOW Voltage Ve = Min., 0.4 0.4 v
IoL = 8.0mA o
Via Input HIGH Voltage 2.2 Vee 2.2 Vce v
2 Input LOW Voltagel?] C =051 08 | -05 0.8 v
Irx Input Load Current GND < Vi < Ve =5 +5 -5 +5 nA
Ioz Output Leakage GND < Vi < V¢, =5 ] +5 ; =5 +5 HA
Current Output Disabled 3
Ios Output Short Vcc = Max,, -350 -350 mA
Circuit Current(3] Vout = GND e
Icc Ve Operating Vce = Max,, o160 115 mA
Supply Current Iout = 0 mA . Rt
Is1 Automatic 61?1 &a_x Vco, : 40 40 mA
Power-Down Current CE; > Vi TS
Min. Duty Cycle = 100% :
Isp2 Automatic -C_El Max. Vg, 20 20 mA
Power-Down Current CE; > Ve — 0.3V, &5
ViN > Ve — 03Vor
ViN < 0.3V

Shaded areas indicate preliminary information.
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Electrical Characteristics Over the Operating Range (continued)
7C161-20 7C161-25 ,35
7C162-20 7C162-25 ,35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage Ve = Min., 24 2.4
Iog = —4.0 mA
VoL Output LOW Voltage Ve = Min,, 0.4 0.4 v
IoL = 8.0 mA .
Via Input HIGH Voltage 22 Vce 2.2 Vce v
VL Input LOW Voltagel2] —-0.5 0.8 -0.5 0.8 v
Irx Input Load Current GND < V1 < V¢ =5 +5 -5 +5 A
Ioz Output Leakage GND < Vi< Vcc, -5 +5 =5 +5 A
Current Output Disabled
Ios Output Short Vce = Max,, -350 -350 mA
Circuit Current(3] Vout = GND
Icc Vcc Operating Vce = Max,, 80 70 mA
Supply Current Ioyur = 0mA
Isp1 Automatic CE; Max. Vg, 40 20 mA
Power-Down Current CE; > Vi
Min. Duty Cycle = 100% )
Isp2 Automatic CE; Max. Vg, 20 20 mA
Power-Down Current CE{ > Vcc — 0.3V,
VIN> Ve — 03Vor
Vin <03V
Capacitancel! ;
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes:

2. Minimumvoltage is equal to —3.0V for pulse durations less than 30 ns.

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

ALL INPUT PULSES

3. Notmore than 1 output should be shorted at one time. Duration of the these parameters.
short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
5V R1481Q 5V B] 481Q
OUTPUTo———I——- OUTPUTo—l—- a0V
30 pF R2 5 pF : R o
ncwong L L2552 ncwone L L 259 GND
JIGAND = JIGAND = g < 5ns -
SCOPE (a) Normal Load SCOPE (b) High-Z Load
c162:3
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT 1.73V

90%

90%
J\tn.%_
<5ns

C162-4
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Switching Characteristics Over the Operating Range[5: 6]

7C161~12 | 7C161-15 | 7C161-20 | 7C161-25 | 7C161-35
7C162~12 | 7C162—-15 | 7C162—-20 | 7C162—-25 | 7C162-35
Parameter Description Min. | Max. { Min. | Max. | Min. J Max. | Min. lMax. Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time 12 15 20 25 35 ns
taA Address to Data Valid 12 15 20 25 35 ns
tOHA Output Hold from Address Change | 3 3 5 5 5 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tDOE OE LOW to Data Valid 12 10 10 12 15 ns
tLZOE OE LOW to Low Z 0 3 3 3 . 3 ns
tHZOE OE HIGH to High Z 7 8 8 10 12 ns
tLZCE CE LOW to Low ZI7] 3 3 5 5 5 ns
tHZCE CE HIGH to High Z[7:8] 7 8 8 10 15 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 12 15 20 20 20 ns
WRITE CYCLEL]
twe ‘Write Cycle Time 12 15 20 20 25 ns
tSCE CE LOW to Write End 8 12 15 20 25 ns
tAW Address Set-Up to Write End 8 12 15 20 25 ns
tHA Address Hold from Write End 0. 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 8 12 15 15 20 ns
tsp Data Set-Up to Write End 6 10 10 10 15 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tLZWE WE HIGH to Low ZI1 (7C162) 3 s 5 5 5 ns
trizwe | WE LOW to High 281 (7C162) | | 6 7 7 7 10 | o
tAWE WE LOW to Data Valid (7C161) 12 : 15 20 25 30 ns
tADV Data Valid to Output Valid (7C161) 12 15 20 20 30 ns
tDCE CE LOW to Data Valid : 12 15 20 25 35 ns
Shaded areas indicate preliminary information.
Notes:
5. Testconditions assume signal transition time of S nsor less, timingref- 8. tyzcgandtyzwgare specifiedwith Cp = 5 pFasin part (b) of AC Test
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading Loads. Transition is measured =500 mV from steady-state voltage.
of the specified Ioy/Ioy and 30-pF load capacitance. 9. The internal write time of the memory is defined by the overlap of CE;

6. BothCE; and CE; are represented by CE in the Switching Character-
istics and Waveforms sections.

7. Atany giventemperature and voltage condition, tyz isless than ty 7 for
any given device.

2-75

LOW, CE; LOW, and WE LOW. Both signals must be LOW to initiate
awriteand either signal can terminate awrite by going HIGH. The data
input set-up and hold timing should be referenced to the rising edge of
the signal that terminates the write.
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Switching Waveforms(s!
Read Cycle No. 1(10: 11]

tre -
ADDRESS X
taa }
re—— toHa ——
DATA OUT PREVIOUS DATA VALID XXX DATA VALID
C162-5
Read Cycle No, 2(1012]
tre
SN
. 4
N /|
tace
6E —
tboE — thzoe
tlzoe —> [— tHzcE HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT DATA VALID >——'
tiLzce
. [e— tep —-|
PRy o iIcC
CURRENT 50% : : 50% S8
C162-6
Write Cycle No. 1 (WE Controlled)®]
twe -
aooress K ' X
tsce
o J AU
NN 7
taw tHa
tsA tewe
N N ' 4
wE RNNK /]
tsp tHp
DATAIN * DATA VALID
[e— thzwe [ tLzwe
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED I towe "l
(7C162) /| . N—
tapv
DATA OUT DATA UNDEFINED DATA VALID
(7C161) -
162-7
Notes:
10. WE is HIGH for read cycle. 12. Address valid prior to or coincident with CE;, CEj transition LOW.

11. Device is continuously selected, CE;, CE, = Vp.
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Switching Waveforms(8! (continued)

Write Cycle No. 2 (?F;Controlled) [9,13]

ADDRESS

§< - ;(
tsa tsce
N 4
N J
taw tya ——l
trwe
[e— thzLe —>
4
= NN NN 7
e tsp tHp
DATAy VALID

DATA IN

DATA OUT
(7C162)

DATA OUT
(7C161)

Note:

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

HIGH IMPEDANCE

[e— thzLe —>

in a high-impedance state (7C162 only).
Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
1.4

NORMALIZED SUPPLY CURRENT

[*— toce
DATA VALID -

vs. AMBIENT TEMPERATURE

1.2
B2 B0 ’
5 [ 5 cc
810 = 8 0.8
2 a
N o2 3 06
-
< <
E 0.6 E
] o 04 Voo = 5.0V
z 04 z Vi = .0V
0.2 Isg 02— s
0.0 0.0
4.0 4.5 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
1.3
..; 3 14
o
Q12 8 A
N N 1.2
2 A
I 11 z /
= N Ta = 25°C Z
& £ 10 -
% 1.0 \‘ z / Vee = 5.0V
~—— 0.8
0.9 L~
0.8 0.6
4.0 4.5 5.0 5.5 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

cle2s
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80
60 ks
\ A= 25°
40 \
20
0
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
0
120 —
100 A
/ Ve =50V
80 / Ty=25°C |
60 /
40 /
20
0
0.0 1.0 3.0 4.0
OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 300 1.25 T
) Ve = 5.0V
£ Ta = 25°C
_8 25 3 25.0 / _8 Vee = 0.5V
2 20 2 200 2 1.00
N N N
2 15 2 150 / E /
g " z A 2 _
210 2 100 7 Veomasy ——] 8 075
. o = 45V 2 =
Tp = 25°C /
05 504
0.0 ] 0.0 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Address Designators
Address " Address Pin
Name Function Number
A5 X3 1
A6 ' X4 2
A7 X5 3
A8 X6 4
A9 X7 5
A10 YO 6
All Y1 7
Al12 Y5 8
Al3 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
A3 X1 26
A4 X2 27
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
CY7C161=12PC. - 1+ | 28-Lead (300-Mil) Molded DIP. | Commercial
[ EYICI61-12VC 1 [28LeadMoldedSOJ | =
15 CY7C161-15PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C161-15VC V21 28-Lead Molded SOJ
20 CY7C161-20PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C161-20VC V21 28-Lead Molded SOJ
25 CY7C161-25PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C161-25VC Va1 28-Lead Molded SOJ
35 CY7C161-35PC P21 28-Lead (300-Mil) Molded DIP | Commercial
CY7C161-35VC V21 28-Lead Molded SOJ
Operating
Package Type Range

Ordering Code

28-Lead (300-Mil) Molded DIP

ommercial .

'} '28-Lead: Molded SOJ

Commercial

15 CY7C162—-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C162-15VC V21 28-Lead Molded SOJ

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

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

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

Shaded areas indicate preliminary information.
Document #: 38—00029—1



Features

o High speed

—20 ns tap

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

Low active power

— 550 mW

Low standby power

—220 mW

TTL-compatible inputs and outputs

(]

CY7C161A
CY7C162A

Functional Description

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

Writing to the device is accomplished when
the chip enable (CE;, CE») and write en-

16K x 4 Static RAM
with Separate I/O

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

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

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

® Automatic power-down when dese- able (WE) inputs are both LOW. Data on
lected the fourinput pins (Ip through Iz) iswritten A die coat is used to ensure alpha immunity.
Logic Block Diagram g Pin Configurations
——
1
— N t
Pz DIP
] N l2 Top View
1
I —N s
| INPUT BUFFER |
Ao > 0o
A [ :!
ﬁ; § 256 X 256 § 5’ O
X
Al &P ARRAY F R
Ag-» = [ g 0z
Ao e B o
7 __l( '3
POWER _OCE‘_ C161A2
COLUMN DECODER | | DOWN —p SEE‘
T \_5-H 2
53555 o] ]!
Lo_2TF ©E
:7 161A ONRY :
L C161A-1
Selection Guidel!l
7C161A-20 7C161A-25 7C161A-35
7C162A—20 7C162A—-25 7C162A—35
Maximum Access Time (ns) 20 25 35
Maximum Operating Military 100 100 100
Current (mA)
Maximum Standby Military 40/20 40/20 30/20
Current (mA)
Shaded area contains preliminary information.
Note:

1. Forcommercial specifications, see the CY7C1:

61/CY7C162 datasheet.
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines,

not tested.)

Storage Temperature ..................

Ambient Temperature with

Power Applied ................. .. ...

Supply Voltage to Ground Potential

(PN 240 PIN 12) . .vvervnnnnns .

DC Voltage ApFlied to Outputs
in High Z Statel?!

DC Input Voltagel2! ...................
Output Current into Outputs (LOW) ...

Electrical Characteristics Over the Operating Rangel4]

CY7C162A
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
—65°C to +150°Cc  Latch-Up Current ...t >200 mA
Operating Range
—55°Cto +125°C P g g
Ambient
.. =05V to +7.0V Range Temperature Vee
Military(3] —-55°Cto +125°C 5V +10%
.. —05Vto +7.0V
Notes:
- =0.5Vto +7.0V 2. Minimumvoltage is equal to —3.0V for pulse durations less than 30 ns.
.......... 20 mA 3. Tais the “instant on” case temperature.

7C161A~15 [ 7C161A—20
7C162A-15. | 7C162A-20
Parameter Description Test Conditions i Min. - | Max, Min. | Max. Unit
Vou Output HIGH Voltage Vee = Min, Iog = —4.0 mA 241 ) 24 Y%
VoL Output LOW Voltage Ve = Min, Iop, = 8.0 mA 104 0.4 %
Vin Input HIGH Voltage 22 | Vee| 22 Vee \
ViL Input LOW Voltagel2] —-0.5 08. 1 -05 0.8 \
Irx Input Load Current GND < Vi < Voo ’ e +5 nA
1oz Output Leakage GND < Vi < V¢, -5 -5 +5 uA
Current Output Disabled )
Ios Output Short Vce = Max, Vour = GND -350 mA
Circuit Current(’] B wl
Icc Ve Operating Vce = Max. Military Bl BRI 100 mA
Supply Current Iour = 0 mA . afpe
IsB1 Automatic CE Max. Vee, CE > Vg, Military | .o f 40 40 mA
Power-Down Current Min. Duty Cycle =100% o :
Isp> Automatic CE Max. Ve, Military 20 mA
Power-Down Current CE; > Ve — 0.3V,
Vin > Voo — 03V
or Viv < 0.3V

Shaded area contains preliminary information.
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Electrical Characteristics Over the Operating Rangel4! (continued) -
' 7C161A-25 7C161A-35
7C162A-25 7C162A-35
Parameter Description Test Conditions Min. | Max. | Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, Iog = —4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vce = Min, Igr, = 8.0 mA 0.4 0.4 v
Vi Input HIGH Voltage 22 | Vce 2.2 Vee A%
\%i3 Input LOW Voltagel2] -05 | 08 -0.5 0.8 A%
Irx Input Load Current GND < V1 < V¢ -5 +5 -5 +5 nA
Ioz Output Leakage Current GND < Vi < Vg, Output Disabled -5 +5 -5 +5 RA
Ios Output Short Vce = Max,, Vout = GND -350 -350 mA
Circuit Current!’]
Icc V¢ Operating Vce = Max,, IouT = 0 mA | Military 100 100 mA
Supply Current
Isp1 Automatic CE Max. Ve, CE > Vig, Military 40 30 mA
Power-Down Current Min. Duty Cycle = 100%
Isp2 Automatic CE Max. Vg, Military 20 20 mA
Power-Down Current CE; > Ve = 03V,
ViN > Ve - 03V
or Vi < 03V
CapacitancelS]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C,f =1 MHz, 10 pF
Cour Output Capacitance Vee =50V 10 pF
Notes:

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

formation.

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

these parameters.

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

short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

R1481Q

v 148 v R1481Q

OUTPUT | OUTPUT sov ALL INPUT PULSES
I . . 90%
30 pF R2 5 pF R2 90%
P 255Q P 255Q GND =2 10%
INCLUDING L | INcLuDING L. L
JGAND = = GAND = - <5ns —» <5ns

SCOPE (a) Normal Load

THEVENIN EQUIVALENT
167Q

Equivalent to:

OUTPUT

Ji
SCOPE (b) High-Z Load

Cl6tAs C161A-5

1.73V
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Switching Characteristics Over the Operating Rangel4 7- 8]
7C161A-15 7C161A-20 7C161A-25 7C161A-35
7C162A~15 7C162A—-20 7C162A-25 7C162A-35
Parameter Description Min. ‘ Max. Min. Max. Min. Max. Min. | Max. Unit
READ CYCLE
trC Read Cycle Time 15 20 25 35 ns
tAA Address to Data Valid 15 20 25 35 ns
toHA Output Hold from 3 5 5 5 ns
Address Change
tACE CE LOW to Data Valid 15 20 2 35 | ns
tboE OF LOW to Data Valid ; 7 10 12 5 | s
tLZOE OE LOW to LOW Z 0 3 3 3 ns
tHZOE OE HIGH to HIGH Z : 8 f) 10 12 ns
tLzCE CE LOW to Low Z[°] 3 5 5 5 ns
tHZCE CE HIGH to High Z[% 10] 8 8 10 15 ns
tpy CE LOW to Power-Up 0 0 0 0 ns
tpp CE HIGH to Power-Down N B 20 20 20 ns
WRITE CYCLE!!!]
twe Write Cycle Time 15 20 20 25 ns
tsCE CE LOW to Write End 0 15 20 2 s
taw Address Set-Up to Write End 10 15 20 25 ns
tHa Address Hold from Write End 0 ns
tsA Address Set-Up to Wite Start | 0 0 s
tPWE WE Pulse Width 10 15 15 20 ns
tsp Data Set-Up to Write End : 7 i 10 10 15 ns
tuDp Data Hold from Write End U : 0 0 0 ns
pop— WE HIGH t0 s 5 5 5 ns
Low ZI9 (7C162A) o ,
tHZWE WE LOW to e 7 7 10 ns
High Z[% 101 (7C162A) it
tDWE WE LOW to : 15 20 25 30 ns
Data Valid (7C161A) S :
tADV Data Valid to Output Valid [ - 15 20 20 30 ns
(7C161A) S
tDCE CE LOW to Data Valid [ s 20 25 35 ns
(7C161A) g s

Shaded area contains preliminary information.

Notes:

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 loading
of the specified Ior/Ion and 30-pF load capacitance.

Both CE; and CE; are represented by CE in the Switching Character-
istics and Waveforms sections.

Atany given temperature and voltage condition, tgjz isless than ty 7 for
any given device.

10. tyzcgand tyzwe are specified with C, = 5 pF asin part (b) of AC Test

Loads and Waveforms. Transition is measured +500 mV from steady-
state voltage.

11. The internal write time of the memory is defined by the overlap of CE;

LOW, CE; LOW, and WE LOW. Both signals must be LOW to initiate
awrite and either signal can terminate awrite by going HIGH. The data
input set-up and hold timing should be referenced to the rising edge of
the signal that terminates the write.
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Switching Waveforms[8!
Read Cycle No. 1[12 13]

CY7C161A
CY7C162A

tre

ADDRESS

X

taa

toHA

DATA OUT

PREVIOUS DATA VALID >LXXX

DATA VALID

C161A6

Read Cycle No. 212 14]

I

tae

OE

HIGH IMPEDANCE

tace

tpog —————»|
tizog —>

— tHzoe

[— tHzcE HIGH

DATA OUT

AN

DATA VALID

IMPEDANCE

le—— tpy
Vee
SUPPLY
CURRENT

tzce

je—— tpp
ICC

50%

50%
ISB

C161A-7

Write Cycle No. 1 (WE Controlled)[!1]

twe

ADDRESS %

N\

CEXNN

W/

tHA ———

taw

tsA

WE

RN

4l

tewe

/|

le

tsp

tHp

DATAIN

X

DATAy VALID

DATA OUT
(7C162A)

DATA OUT
(7C161A)

— tHzwE

DATA UNDEFINED

fe— tLzwe |
HIGH IMPEDANCE

<= towe > Vi

[— tapv

N—

DATA UNDEFINED

DATA VALID

C161A-8

Notes:

12. WE is HIGH for read cycle.
13. Device is continuously selected, CE1, CEp = Vyz.

14. Address valid prior to or coincident with CE;, CE, transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[!; 15]
I twe »!
ADDRESS g{ ;k
tsa tsce
CE N e
N /|
taw tHa
tpwe
WE N 4 // /
WE NN K 7 L
fe— tsp tHp
DATA IN }k DATAy VALID
HIGH IMPEDANCE
DATA OUT C
(7C162A) toce [e— tHzce
XXX
ATA OUT X DATA VALID
tapv C161A9
Note: *_
15. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state (7C162A only).
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

vs. AMBIENT TEMPERATURE

1.4 1.2
812 B0
810 lec 8 lcc
= = 08
@ o8 / a
N N 06
- | .
I 4
= 06 S
S E 04
% 0.4 g : Vee = 5.0V
Vi = 5.0V
0.2 Iss 0.2 lss
0.0 0.0
4.0 45 5.0 55 6.0 ~55 25 125

SUPPLY VOLTAGE (V)

AMBIENT TEMPERATURE (°C)

vs. OUTPUT VOLTAGE

40
20 \\
0 ~

0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)

<

g120

Z

g 100

i3

3 8

w Vee = 5.0V
Q €0 T = 25°C

A

o}

n

=

2

o

=3

2

o
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Typical DC and AC Characteristics (continued)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 z 140
£
=120 —
1.3 <14 = 4
2 < w 100 A
o 12 2 o E / Vee = 5.0V
N N 1.2 2 80 Ta=25°C
= 3 / 2
E R B Tp = 25°C = Z 60
g A g 1.0 7]
2 10 ~] e / Veg = 5.0V 5 40
~—~— o
087 = /
0.9 S 20
o
0.8 0.6 0
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.25 y .
CC = 9.
25 25.0 ~ Ta=25°C
_8 . / __8 Vee = 0.5V
[')
2 20 £ 20.0 g 1.00
N N
z 2 / 2 /
15 = 150 4 g
g 2 / 5
2 10 & 100 V4 Voc=asv | 2 978 >
05 5.0l Ta = 25°C /
. L .
0.0 0.0
00 1.0 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Address Designators
Address Address Pin
Name Function Number
AS X3 1
A6 X4 2
A7 X5 3
A8 X6 4
A9 X7 5
A10 YO0 6
All Y1 7
Al2 YS 8
Al3 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
A3 X1 26
A4 X2 27
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range

| CY7C161A~15DMB | - D22 28-Lead (300-Mil) CerDIP . Military

CY7C161A~20DMB D22 28-Lead (300-Mil) CerDIP Military

25 CY7C161A—-25DMB D22 28-Lead (300-Mil) CerDIP Military

35 CY7C161A—-35DMB D22 28-Lead (300-Mil) CerDIP Military
Speed Package Operating

(ns) Ordering Code Name Package Type Range

X 7C§l;ﬁ2A—,15LME~f L34 | 28-Pin Rectangular Leadless Chip Carrier

C162A~15DMB | D22 | 28-Lead (300-Mil) CerDIP Military.

20 ‘CY7C162A—20DMB D22 28-Lead (300-Mil) CerDIP Military

CY7C162A-20LMB L54 28-Pin Rectangular Leadless Chip Carrier

25 CY7C162A-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C162A—-25LMB L54 28-Pin Rectangular Leadless Chip Carrier

35 CY7C162A-35DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C162A—-35LMB L54 28-Pin Rectangular Leadless Chip Carrier

Shaded areas contain preliminary information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameter Subgroups Parameter [ Subgroups
Vou 1,2,3 READ CYCLE
VoL 1,2,3 trC 7,8,9,10, 11
Vi 1,23 tAA 7,8,9,10, 11
ViL Max. 1,2,3 tOHA 7,8,9,10, 11
Iix 1,2,3 tACE 7,8,9,10, 11
Ioz 1,2,3 tpOE 7,8,9,10,11
Tos 1,2,3 WRITE CYCLE
Icc 1,23 twe 7,8,9,10, 11
IsB1 1,2,3 tSCE 7,8,9,10, 11
Isg2 1,2,3 tAw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10, 11
tPWE 7,8,9,10, 11
tsD 7,8,9,10, 11
tHD 7,8,9,10, 11
tDWE[16] 7,8,9,10, 11
tADV 7,8,9,10, 11
Notes:

16. 7C161A only.
Document #: 38—00116—C



Features

High speed

—15ns

Output enable (OE) feature (7C166)
CMOS for optimum speed/power

Low active power
— 633 mW

Low standby power
— 220 mW
TTL-compatible inputs and outputs

Automatic power-down when
deselected

CY7C164
CY7C166

Functional Description
The CY7C164 and CY7C166 are high-per-

formance CMOS static RAMs organized -

as 16,384 by 4 bits. Easy memory expan-
sion is provided by an active LOW chip en-
able (CE) and three-state drivers. The
CY7C166 has-an active low output enable
(OE) feature. Both devices have an auto-
matic power-down feature, reducing the
power consumption by 65% when dese-
lected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW (and the out-
put enable (OE) is LOW for the 7C166).

16K x 4 Static RAM

Data on the four input/output pins (I/Og
through I/O3) is written into the memory
location specified on the address pins (Ag
through Ay3).

Reading the device is accomplished by tak-
ing chip enable (CE) LOW (and OELOW
for 7C166), while write enable (WE) re-
mains HIGH. Under these conditions the
contents of the memory location specified
on the address pins will appear on the four
data I/O pins.

TheI/O pinsstayin a high-impedance state
when chip enable (CE) is HIGH (or output
enable (OE) is HIGH for 7C166). A die
coat is used to insure alpha immunity.

Logic Block Diagram

Pin Configurations

’ INPUT BUFFERI

L U

Aq o 1/03
® é § 10
Al O 256 x 64 x 4 < 2
ﬁg a ARRAY 8 o,
A>3 &
Ag > & 1/0q
| COLUMN | PO
DECODER L CE
PEER, wE
LEEL L (OF)
(7C166 ONLY)
C164-4

SOJ
Top View

DIP/SOJ
Top View

Selection Guidelll

Maximum Access Time (ns)

Maximum Operating Current (mA)

Maximum Standby Current (mA)

7C164—15 7C164-20 7C164-25 7C164-35
7C166—-15 7C166-20 7C166—25 7C166-35
15 20 25 35
115 80 70 70
40/20 40/20 20/20 20/20

Shaded area contains preliminary information.
Note:

1. Formilitary specifications, see the CY6C164A/CY7C166A datasheet.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge VOItage .. ......oveveveveenen.. >2001V
Storage Temperature .................. —65°Cto +150°C  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ................oooiiiinn, >200 mA
Power Applied ............... SEEEREE —55°Cto +125°C Operating Range
Supply Voltage to. Ground Potential . ....... —0.5V to +7.0V Ambient
DC Voltage Aplplled to Outputs Range Temperature Vee
inHigh Z Statel?) ....................... -0.5V to +7.0V C o = - 107
DC Input Voltagel? ..................... —0.5V to +7.0V ommercia Cto +70°C et

Electrical Characteristics Over the Operating Range

7C164—12 | 7C164-15 | 7C164—20 |7C164-25,35
-7C 2 | 7C166—15 | 7C166-20 |7C166—25, 35
Parameter Description Test Conditions Min: | Max. | Min. { Max. | Min. | Max. { Min. | Max. | Unit
Vou Output HIGH Vce = Min,, 24 24 2.4 2.4 A%
Voltage Iog = — 40mA
VoL Output LOW Vcc = Min,, 0.4 0.4 0.4 0.4 v
Voltage IoL = 8.0 mA
ViH Input HIGH Voltage 22 | Vec| 22 | Vee | 22 | Vee | 22 | Ve | V
A\ Input LOW ~05( 08:|-05] 08 |-05| 08 | =05 | 08 \Y
Voltagel2] o
Iix Input Load Current | GND < Vi < V¢ +5 -5 +5 =5 +5 nA
Ioz Output Leakage GND < Vp < Vg, +5 -5 +5 -5 +5 HA
Current Output Disabled
Ios Output Short Vcc = Max., -350 =350 =350 | mA
Circuit Current[3] Vour = GND
Icc Vce Operating Vce = Max,, 115 80 70 mA
Supply Current Iout = 0mA
Ispi Automatic CE Max. Ve, CE > Vi, 40 40 20 mA
Power-Down Min. Duty Cycle = 100%
Currentl4]
Isp2 Automatic CE Max. Vcc, 20 20 20 | mA
Power-Down CE > Ve = 0.3V,
Current(4] VIN > Ve - 0.3V
or Vi < 0.3V
Shaded area contains preliminary information.
Capacitancels]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta = 25°C,f =1 MHz, 10 pF
CouT Output Capacitance Vee =30V 10 pF
Notes:

2. Minimumvoltage is equal to —3.0V for pulse durationslessthan30ns. 5.
3. Notmore than 1 output should be shorted at one time. Duration of the

short circuit should not exceed 30 seconds.

4. Apull-up resistor to Ve on the CE input is required to keep the de-
vice deselected during Ve power-up, otherwise Isg will exceed values

given.

these parameters.

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

sV RS sV St ALL INPUT PULSES
OUTPUTOT. OUTPUT 3.0V . = < 90%
©rf T § B T B T °
INCLUDING &= - INCLUDING &= =& <5ns = =8ns
JIGAND ~ - JIGAND ~
SCOPE (a) Normal Load SCOPE (b) High-Z Load C164-6
Equivalent to: THEVENIN EQUIVALENT C164-5
OUTPUT o-——1§/\73——o 1.73V
Switching Characteristics Over the Operating Rangel®!
7C164—-15 | 7C164-20 | 7C164—25 | 7C164-35
7C166—-15 | 7C166—20 | 7C166—25 | 7C166-—35
Parameter Description Min. | Max. | Min. | Max. | Min. rMax. Min. | Max. | Unit
READ CYCLE
trRC Read Cycle Time 15 20 25 1 35 ns
tAA Address to Data Valid 15 20 25 35 ns
tOHA Output Hold  from Address 3 5 5 5 ns
Change
tACE CE LOW to Data Valid 15 20 25 35 ns
tDOE OE LOW to Data Valid | 7C166 10 10 12 15 ns
tLZOE OE LOW to Low Z 7C166 3 3 3 3 ns
tHZOE OE HIGH to High Z 7C166 8 8 10 12 ns
t1ZCE CE LOW to Low ZI7] 3 5 5 5 ns
tHZCE CE HIGH to High ZI7-8 8 8 10 15 ns
tpy CE LOW to Power-Up 0 0 0 0 ns
tep CE HIGH to Power-Down 15 20 20 20 ns
WRITE CYCLEV!
twe Write Cycle Time 15 20 20 25 ns
tSCE CE LOW to Write End 12 15 20 25 ns
tAw Address Set-Up to Write End 12 15 20 25 ns
tHa Address Hold from Write End ns
tsA Address Set-Up to Write Start 0 0 0 ns
tPWE WE Pulse Width 12 15 15 20 ns
tsp Data Set-Up to Write End 10 10 10 15 ns
tHD Data Hold from Write End 0 ns
tLZWE WE HIGH to Low Zl7] 5 ns
tHZWE WE LOW to High ZI[7-8] 7 7 7 10 | ns
Shaded area contains preliminary information.
gom'[s‘;st 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 loading
of the specified Io1 /Ion and 30-pF load capacitance.

At any given temperature and voltage condition, tyzcg is less than
trzcE for any given device. These parameters are guaranteed by de-
sign and not 100% tested.

tizce and tgzwe are specified with Cp, = 5 pF as in part (b) in AC
Test Loads. Transition is measured £500 mV from steady-state volt-
age.

LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the signal
that terminates the write.
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Switching Waveforms
Read Cycle No. 1[10, 11]
le tac |
ADDRESS )E
tan )
tonHa
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C164-7
Read Cycle No. 2[10.12]
e tre
X A
tace
oE —
7C166
— tHzoe
I ——
tizoe 2, tizce HIGH
HIGH IMPEDANCE 777 IMPEDANCE
DATA OUT DATA VALID >—-———
tzce -
|———— tpy ——>] tro |
Veo Icc
SUPPLY 50% 50%
CURRENT 1SB
C164-8
Write Cycle No. 1 (WE Controlled)!® 13]
twe
ADDRESS X X
tsce
N \_ ( /
EENNNNN N Z
taw tHa ——
tsa tewe
" =k A
tsp tHD
DATA IN DATANVALID
e— tHzwe —-| [ tLzwe —'t
—\!  HIGHIMPEDANCE ! e
DATA OUT DATA UNDEFINED ba <
C164-9

Notes:
10. WE is HIGH for read cycle.

11. Device is continuously selected, CE = Vy. (7C166: OE = Vyj_ also).

12. Address valid prior to or coincident with CE transition LOW.
13. 7C166 only: Data 1/O will be high impedance if OE = V.
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Switching Waveforms (continued)

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

twe

ADDRESS )E

tsa

tsce

taw

tPwE

- tHA

N

tsp

tp

DATA IN

DATANVALID

DATA /O

HIGH IMPEDANCE

Note:
14. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

vs. SUPPLY VOLTAGE
4

1.2
312 ‘ 840 '
810 lcc K o8 cc
2 g
N 08 S 06
- A
< o6 EY
& S 04
S 04 o Ve = 5.0V
V|N = 5.0V
0.2 Is 0.2 Isa
0.0 0.0
40 45 50 55 6.0 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
3 1.3 K 14
Q12 a A
N N 1.2
2 11 P /
DE: \ Ta = 25°C E 10
S 10 ~—] e / Ve = 5.0V
\ 0
0.9 .8 e
0.8 0.6
40 45 50 55 60 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)

- e
[=] n
o o

@
o

N
(=]

OUTPUT SOURCE CURRENT (mA)
n )
S =)

140
120

100
80
60
40
20

OUTPUT SINK CURRENT (mA)

oo
o

C164-10

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

Voo = 5.0V

\ Ta = 25°C

N

N

N

AN

1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

)

/ Ve = 5.0V
Ta=25°C

/
/

0
0.0 1.0 2.0 3.0 4.0

OUTPUT VOLTAGE (V)



CY7C164

= CY7C166
# CYPRESS
Typical DC and AC Characteristics (continued)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.25 v T v
— cc =5.0
25 25.0 Ta=25°C
8 _ 8 Vin = 0.5V
(2]
@ 20 £ 200 Q 1.00
N 3 /] N
Z 15 < 150 7 2
=
z ] / z /
2 10 S 100 —1 207
z 1 - / Vee = 4.5V z =
/ / Ta = 25°C /
05 5.0 —
0.0l _—JL/ 0.0 / | I 0.50
00 10 20 3.0 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
CY7C164 Truth Table CY7C166 Truth Table
CE (WE | Input/Output Mode CE |WE | OE | Input/Output Mode
H | X | HighZ Deselect/Power-Down H | X | X | HighzZ Deselect/Power-Down
L H | Data Out Read L H L | Data Out Read
L L | Dataln Write L L | H | Dataln Write
L {H|H| HghZ Write

Address Designators

Address Address CY 7C164 Pin | CY7C166 Pin
Name Function Number Number
AS X3 1 1
Ab X4 2 2
A7 X5 3 3
A8 X6 4 4
A9 X7 5 5
A10 Y5 6 6
All Y4 7 7
Al12 YO0 8 8
Al13 Y1 9 9
A0 Y2 17 19
Al Y3 18 20
A2 X0 19 21
A3 X1 20 22
A4 X2 21 23
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Ordering Information
Speed Package Operating
Package Type Range

(ns) Ordering Code

Name

(ns) Ordering Code

Name

15 CY7C164—-15PC P9 22-Lead (300-Mil) Molded DIP | Commercial
CY7C164-15VC Vi3 24-Lead Molded SOJ

20 CY7C164-20PC P9 22-Lead (300-Mil) Molded DIP | Commercial
CY7C164-20VC Vi3 24-Lead Molded SOJ

25 CY7C164-25PC P9 22-Lead (300-Mil) Molded DIP | Commercial
CY7C164-25VC Vi3 24-Lead Molded SOJ

35 CY7C164-35PC P9 22-Lead (300-Mil) Molded DIP | Commercial
CY7C164-35VC Vi3 24-Lead Molded SOJ

Speed Package Operating
Range

Package Type

CY7C166—15PC

Commercial

P13 | 24-Lead (300-Mil) Molded DIP

CY7C166-15VC V13 | 24-Lead Molded SOJ

20| CY7C166—20PC P13 | 24-Lead (300-Mil) Molded DIP | Commercial
CY7C166—20VC V13 | 24-Load Molded SOJ

25 | CYIC166-25PC P13 | 24-Lead (300-Mil) Molded DIP | Commercial
CY7C166-25VC V13 | 24-Lead Molded SOJ

35 | CYICI66-35PC P13 | 24-Lead (300-Mil) Molded DIP | Commercial
CY7C166-35VC V13 | 24-Load Molded SO

Shaded areas contain preliminary information.

Document #: 38—00032—1
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Features Functional Description
e High speed The CY7C164A and CY7C166A are high-
—20ns performance CMOS static RAMs orga-

— nized as 16,384 by 4 bits. Easy memory ex-
Output enable (OE) feature (7C166A)  pansion is provided by an active LOW chip

16K x 4 Static RAM

through I/03) is written into the memory
location specified on the address pins (Ag
through Aj3).

Reading the device is accomplished by tak-
ing chip enable (CE) LOW (and OELOW

INPUT BUFFER

o CMOS for optimum speed/power enable (CE) and three-state drivers. The for 7CL66A), while write enable (WE) re-
® Low active power CY7CIL66A has an active dlov_v output en- 1 ins HIGH. Under these conditions the
— 550 mW 2312&?50) ;z%:::?&o%:ﬁhfeaetzlrcgsrzgleciig contents of the memory location specified
¢ Low standby power the power consumption by 60% when de- g:ttah;: /aoddirr?:s pins will appear on the four
—220 mW selected. pis.
e TTL-compatible inputs and outputs Writing to the device isaccomplishedwhen  The I/O pins stay in high-impedance state
o Automatic power-down when ﬁﬁfhﬁp enable (CE) and write enable when chip enable (CE)is HIGH, or output
deselected (WE) inputs are both LOW (and the out-  enable (OE) is HIGH for 7C166A.
put enable (OE) is LOW for the 7C166A).
Data on the four input/output pins (I/Og A die coat is used to ensure alpha immunity.
Logic Block Diagram Pin Configurations
DIP
DIP Top View
:] Top View
As 1 Vee
__ﬁ—— As 2 Ay
1 Az O3 Ag
ﬁ_ Ag [}4 Az
4 A s A
Ao Oe Ao
l—j il 105
Az s 1/02
A1z o 1/04
1
1

=5

COLUMN
DECODER

Ay & 7} > 1/0g C164A-2
el s e
Al O N 256 x64 x4 = 2
As a ARRAY » N o
=z gl [+—C '
Ay | 2 @ '\}( /0,
0

POWER|
DOWN L ﬁ
| S—

% W—E

EEEE S (©F)
(7C166A ONLY)
C164A-1
Selection Guidell]

7C164A~15 7C164A-20 7C164A—25 7C164A~35

7TC166A~15 - 7C164A—-20 7C166A—25 T7C166A —35
Maximum Access Time (ns) 15 ey 20 25 35
Maximum Operating s Gt
Current (mA Military 160 100 100 100
Maximum Standby - S
Current (mA) Military 40/20- 40/20 40/20 30/20

Shaded area contains preliminary information.

Note:
1. For commercial specifications, see the CY7C164/CY7C166 datasheet.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Output Current into Outputs (Low) ................ 20 mA
not tested.) Static Discharge VOIage «.............ooveeen... >2001V
Storage Temperature .................. —65°Cto +150°°C  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-up Current .............cooiiiiiion., >200 mA
Power Applied ...............iil -55°Cto +125°C Operating Range
Supply Voltage to Ground Potential ......... -0.5V to +7.0V Ambiont
DC Voltage Aprlied to Outputs Range Temperature Vee
inHighZStatel2l .......0................ —0.5V to +7.0V Nilitar] s5°C T5°C VI i0%
DC Input Voltagel?) ...................... —0.5V to +7.0V Hary o Ctot *
Notes:
2. Minimum voltage is equal to —3.0V for pulse durations less than 3. Tj is the “instant on” case temperature.
30 ns.
Electrical Characteristics Over the Operating Rangel4!
7C164A—-20
7C166A—20
Parameter Description Test Conditions | Min. | Max. | Unit
Vou Output HIGH Voltage Vce = Min, Iog = —4.0 mA 2.4 \%
VoL Output LOW Voltage Vcc = Min, Ig, = 8.0 mA 0.4 A\
Via Input HIGH Voltage 22 | Vee v
Vi Input LOW Voltage(?! -30] 08 \%
Irx Input Load Current GND < Vi < Ve =5 +5 uA
Ioz Output Leakage GND < Vo < Vo, -5 +5 nA
Current Output Disabled
los Output Short Vcce = Max., Voyt = GND —350 | mA
Circuit Current!®]
Icc Ve Operating Supply Vce = Max, Military 100 mA
Current Iout = 0 mA
IsB1 Automatic CE 0] Max. Vcg, CE > Vi Military 40 mA
Power Down Current Min. Duty Cycle = 100%
Isp2 Automatic CE6] Max. Ve, Military 20 mA
Power Down Current CE > Vi — 0.3V
ViN > Ve = 03Vor
Vin < 0.3V

Shaded area contains preliminary information.




CY7C164A

‘%YPRESS CY7C166A
s

Electrical Characteristics Over the Operating Range [*l(continued)

Ili

f

7C164A—-25 7C164A-35
7C166A-25 7C166A-35

Parameter Description Test Conditions Min. | Max. | Min. Max. Unit
Von Output HIGH Voltage | Vcc = Min,, Iog = —4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vce = Min, Iop = 8.0 mA 04 0.4 v
Vin Input HIGH Voltage 22 Vce 22 Vce v
A\ Input LOW Voltage(2] -30 | 08 -3.0 0.8 A%
Ix Input Load Current GND < Vi < V¢ -10 +10 -10 +10 HA
Ioz OutputLeakage Current | GND < Vg < V¢, Output Disabled -10 +10 -10 +10 nA
Ios Output Short Vcc = Max., Voyut = GND -350 -350 mA
Circuit Currentl5]
Icc V¢ Operating Supply Vce = Max, Ioyr = 0mA | Military 100 100 mA
Current
Isp1 Automatic CE[®] Max. Ve, CE > Vig Military 40 30 mA

Power Down Current Min. Duty Cycle = 100%

Isg2 Automatic CE[°] Max. Ve, Military 20 20 mA
Power Down Current CE > Vg — 0.3V
VIN > Ve = 0.3V oor

ViN < 0.3V
Capacitancel”l
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C,f =1 MHz, 10 pF
Court Output Capacitance Vee =350V 10 pF
Notes: .
4. See the last page of this specification for Group A subgroup testing 6. A pull-up resistor to Vcc on the CE input is required to keep the de-
information. vice deselected during Vcc power-up, otherwise Isg will exceed values
5. Not more than 1 output should be shorted at one time. Duration of given.
the short circuit should not exceed 30 seconds. 7. Tested initially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1481Q R1481Q
N —— LA V o—_— A
5 5 ALL INPUT PULSES
OUTPUT { OUTPUT 1 3.0V . 90%
90% 10%
30 pF R2 5 pF R2 GND 10% -
1 255Q 255Q l‘_
INCLUDING 1 INCLUDING 1 <5ns > - e <5ns
JIGAND = = JGAND = =
SCOPE  (a)Normal Load SCOPE  (b) High-Z Load crms
C164A—4
Equivalent to: THEVENIN EQUIVALENT

167Q
OUTPUT 6———AMA——01.73V
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Switching Characteristics Over the Operating Rangel4 8]

7C164A-20 7C164A—25 7C164A-35
7C166A—-20 7C166A—25 7C166A-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. Unit
READ CYCLE
trRC Read Cycle Time 20 25 35 ns
tAA Address to Data Valid 20 25 35 ns
tOHA Output Hold from 3 3 3 ns
Address Change
tACE CE LOW to Data Valid 20 25 35 ns
tDOE OE LOW to Data Valid 10 ) 12 15 ns
(7C166A)
tLZOE OE LOW to Low Z 3 3 3 ns
(7C166A)
tHZOE OE HIGH to High Z 8 10 12 ns
(7C166A)
tLzCE CE LOW to Low ZI] 5 5 5 ns
tHZCE CE HIGH to 8 10 15 ns
High Z[510]
tpu CE LOW to Power-Up 0 0 1} ns
tpD CE HIGH to 20 20 20 ns
Power-Down
WRITE CYCLEL!]
twc Write Cycle Time 20 20 25 ns
tSCE CE LOW to Write End 15 20 25 ns
tAw Address Set-Up to 15 20 25 ns
Write End
tHA Address Hold from 0 0 0 ns
Write End
tsa Address Set-Up to 0 0 0 ns
Write Start
tpwE ‘WE Pulse Width 15 15 20 ns
tsp Data Set-Up to 10 10 15 ns
Write End
tHD Data Hold from 0 0 0 ns
Write End
tLZWE WE HIGH to Low Z[%] 5 5 5 ns
tHZWE WE LOW to High Z[% 10] 7 7 10 ns
Shaded area contains preliminary information.
Notes:
8. Testconditions assume signal transition time of Snsor less, timingref-  10. tygzcE and tyzwg are specified with Cp, = 5 pF as in part (b) in AC Test
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- Loads. Transition is measured £500 mV from steady-state voltage.
ing of the specified Io1/Ion and 30-pF load capacitance. 11. The internal write time of the memory is defined by the overlap of CE
9. At any given temperature and voltage condition, tyzcE is less than LOW and WE LOW. Both signals must be LOW to initiate a write and
tpzc for any given device. These parameters are guaranteed by de- either signal can terminate a write by going HIGH. The data input set-
sign and not 100% tested. up and hold timing should be referenced to the rising edge of the sig-

nal that terminates the write.
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Switching Waveforms
Read Cycle No. 1112, 13]
tre |
ADDRESS X
taa
tona E
DATA OUT PREVIOUS DATA VALID >< DATA VALID
C164A—-6
Read Cycle No. 2[12.14]
_ tre
BN %
N /|
tace

ﬁ —

7C166
—
tooE HZOE
t
t 208 ——» < Hce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT < DATA VALID >————
tzce
Voo PU e IcC
SUPPLY 50% 50%
CURRENT 1SB
C164A-7
Write Cycle No. 1 (WE Controlled)[1, 15]
twe
ooRess K X
tsce
cE NN 4
NN /]
taw tHA
isa tpwe
WE RN 7
tsp tHp
DATA IN DATAN VALID
le— tzwe —>| [e— tizwe -l
\ HIGH IMPEDANCE O
DATA1/O DATA UNDEFINED J/ \
C164A-8
14. Address valid prior to or coincident with CE transition LOW.
15. 7C166A only: Data I/O will be high impedance if OF = Vig.

Notes: _
12. WE is HIGH for read cycle.

13. Device is continuously selected, CE = Vy.. (7C166A OE = Vy also).
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Switching Waveforms (continued)

Write Cycle No. 2 (CE Controlled)[11, 15. 16]
e

twe

ADDRESS

X

X

tsa

tsce

tHa

N

taw

tPwe

N

N\L

tHD

tsp

DATAIN

DATAN VALID

HIGH IMPEDANCE

DATA |/O

Note:

16. If CE goes HIGH simultaneously with WE HIGH, the output remains

in a high-impedance state.

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

14 1.2
812 B0
5 ! 5 I
810 cc E \ cc
8 g
- .
<
< o6 g
& T 04
% 0.4 2 ’ Vee = 5.0V
Vin = 5.0V
0.2 Iss 0.2 lsg
0.0 0.0
40 45 50 55 6.0 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
13
3 < 14
a2 =
N 312 P
= N
2 11~ 3
= T~ Ta = 25°C) 2.,
= 1
2 10 —— g Vee = 5.0V
— 0.8
09
8 06
40 45 50 55 60 ~55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)

2-100

C164A-9

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

z
g 120
£
Z 100
&
S 80
[&]
w Vee = 5.0V |
Q 60 Tp = 25°C
A
I
40
(7]
= \
z 20
5 N\
o 0
00 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
Z 140
£
= 120
E P
& 100
o / Vg = 6.0V
3 80 Ta=25°C
.8
Z 60
7]
5 40
e L/
2
3 f
0
00 10 20 30 40
OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

NORMALIZED Icc vs. CYCLE TIME

3.0 30.0 1.25 Voo = 5.|0V
0 25 250 - o h=C
-3 B e IN =Y
E 20 ; 20.0 /r EJ 1.00
21 < 150 i E
8 1.0 E 10.0 / — S oms /
z I - Ve = 4.5V z ~
05 sol_/ Ta =25°C /
0.0 0.0 / 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
CY7C164A Truth Table CY7C166A Truth Table
[CE | WE | Inputs/Outputs Mode [CE [WE | O | Inputs/Outputs Mode
H | X | HighZ Deselect/Power-Down H | X | X | HighZ Deselect/Power-Down
L | H | DataOut Read L | H | L | DataOut Read
L L | Dataln Write L L | X | Dataln Write
L | H| H | HighZz Deselect
Address Designators
Address Address CY7C164A CY7C166A
Name Function Pin Number | Pin Number
A5 X3 1 1
A6 X4 2 2
A7 X5 3 3
A8 X6 4 4
A9 X7 5 5
Al10 Y5 6 6
All Y4 7 7
Al2 YO0 8 8
Al3 Y1 9 9
A0 Y2 17 19
Al Y3 18 20
A2 X0 19 21
A3 X1 20 22
A4 X2 21 23

2-101
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Ordering Information
Speed Package

(ns) Ordering Code Type

20 CY7C164A-20DMB D10

Package
Type

Operating
Range

(ns) Ordering Code Type

22-Lead (300-Mil) CerDIP Military
25 CY7C164A—25DMB D10 22-Lead (300-Mil) CerDIP Military
35 CY7C164A~-35DMB D10 22-Lead (300-Mil) CerDIP Military
Speed Package Package Operating
Range

Type

Cli

20 CY7C166A—-20DMB D14 24-Lead (300-Mil) CerDIP Military
25 CY7C166A—-25DMB D14 24-Lead (300-Mil) CerDIP Military
35 CY7C166A-35DMB D14 24-Lead (300-Mil) CerDIP Military

Shaded area contains preliminary information.

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Switching Characteristics

Parameter Subgroups Parameter Subgroups
Vou 1,2,3 READ CYCLE
VoL 1,2,3 trRC 7,8,9,10, 11
Vg 1,2,3 taa 7,8,9,10,11
Vi Max. 1,2,3 tOHA 7,8,9,10, 11
Irx 1,2,3 tACE 7,8,9,10, 11
Ioz 1,2,3 tpog!!’] 7,8,9,10, 11
Ios 1,2,3 WRITE CYCLE
Icc 1,2,3 twe 7,8,9,10, 11
Isp1 1,2,3 tSCE 7,8,9,10,11
Ispi 1,23 taw 7,8,9,10, 11
tHA 7,8,9,10,11
Document #: 38—00113—-D tsa 7,8,9, 10,11
tPWE 7,8,9,10, 11
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11
Note:

17. 7C166A only.

2-102
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Automatic power-down when dese-

lected

CMOS for optimum speed/power

CY7C167A

Functional Description

The CY7C167A is a high-performance
CMOS static RAM organized as 16,384
words by 1 bit. Easy memory expansion is
provided by an active LOW chip enable

o High speed (CE) and three-state drivers. The
—15ns CY7C167A has an automatic power-down

o Low active power feature, reducing the power consumption
— 275 mW by 67% when deselected.

o TTL-compatible inputs and outputs
Capable of withstanding greater than

Low standby power
— 83 mwW

2001V electrostatic discharge

‘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

16K x 1 Static RAM

location specified on the address pins (Ag
through Ap3).

Reading the device is accomplished by tak-
ing the chip enable (CE) LOW, while
(WE) remains HIGH. Under these condi-
tions, the contents of the location specified
on the address pins will appear on the data
output (DO) pin.

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

A die coat is used to ensure alpha immunity.

o Vigof2.2V
Logic Block Diagram Pin Configuration
DIP
Top View
<] DI
| N Ao 1 Ve
INPUT BUFFER e o Ara
A2 s Az
{} As [ 4 At
Ao A [Os - Ao
A1 & N As Qe Ao
Ro—y 8 128 x 128 EH ‘?——— ple} % 7 Ag
Az g ARRAY "%‘ DO [, Ar
x § & WE o DI
Ag ano [ 10 CE  crera-2
11 ﬁ
COLUMN POWER I
DECODER | { DOWN _(‘_‘ti_
FFerrs i
N O OO - & ™
<<<Fie <
Cl67A-1
Selection Guide
7C167A-15 | 7C167A-20 | 7C167A—-25 | 7C167A-35 | 7C167A—45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 90 80 60 60
Current (mA Military 80 70 60 50

2-103
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage ...............c..c...... >2001V
Storage Temperature .................. —65°Cto +150°c  (Per MIL 'STD'883’ Method 3015)
Ambient Temperature with Latch-UpCurrent .......................... >200 mA
Power Applied ............... SERREEEE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin20toPin10) ..........ocvininne, —0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... -0.5V to +7.0V Commercial 0°Cto +70°C 5V £ 10%
DClInput Voltage ....................... =3.0V to +7.0V Militaryll] —55°C to +125°C 5V + 10%
Electrical Characteristics Over the Operating Range[2!
7C167A—-15 | 7C167A-20 | 7C167A—25
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output High Voltage Vce = Min, Iog = —4.0 mA 2.4 2.4 2.4 v
VoL Output Low Voltage Vce = Min,, 0.4 0.4 0.4 \'
IoL = 12.0 mA, 8.0 mA Mil
Vi Input High Voltage 2.2 Vee 2.2 Vee | 22 Vce \'
VIL Input Low Voltage[3] -05| 08 [-05] 08 [-05] 08 v
Irx Input Load Current GND < Vi< V¢ -10 | +10 { =10 | +10 | =10 | +10 HA
Ioz Output Leakage GND < Vo < Vcc -10 | +10 | =10 | +10 | =10 | +10 | pA
Current Output Disabled
Ios Output Short Vce = Max., Vout = GND -350 -350 =350 | mA
Circuit Current(4]
Icc Vcc Operating Vcce = Max., Com’l 90 80 60 mA
Supply Current Iour = 0mA il 20 )
Isp Automatic CE Max. Ve, Com’l 40 40 20 | mA
Power-Down CurrentlS] | CE > Vig YA m 0
7C167A-35 7C167A—-45
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output High Voltage Vcc = Min, Iog = —4.0 mA 2.4 2.4 A\
VoL Output Low Voltage Vcc = Min,, 0.4 0.4 \%
. Ior = 12.0 mA, 8.0 mA Mil
Vi Input High Voltage 22 Vce 22 Ve v
Vi Input Low Voltagel3] -0.5 0.8 -0.5 0.8 v
Irx Input Load Current GND < Vi< Vcc -10 +10 -10 +10 A
Toz Output Leakage GND < Vg < Vcc -10 +10 -10 +10 HA
Current Output Disabled
Ios Output Short Vce = Max,, Voyt = GND —350 -350 mA
Circuit Current(4]
Icc Ve Operating Vcc = Max., Com’l 60 50 mA
Supply Current Iout = 0mA il 50 )
Is Automatic CE Max. Vg, Com’l 20 mA
Power-Down Currentl] | CE > Vig o 0 o
Notes:
1. Ty is the “instant on” case temperature. 4. Duration of the short circuit should not exceed 30 seconds.

2.
3.

See the last page of this specification for Group A subgroup testing in-
formation.
Vi min. = —3.0V for pulse durations less than 30 ns.

5. A pull-up resistor to V¢ on the CE input is required to keep the de-
vice deselected during Ve power-up, otherwise Igg will exceed values

given.
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Capacitancel®!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vce =50V 10 pF
Ccr Chip Enable Capacitance 6 pF
AC Test Loads and Waveforms
R1329Q R1329Q
5V (481Q MIL) 5v (481Q MIL) ALL INPUT PULSES
ouTPUT b OUTPUT sov ¥50% Kgo%
l R2 R2 anp —12% 2
30 pF I 202Q 5 pF I 202Q <5ns > - <5ns
INCLUDING = LML) o yping L L (2S5 MIL)
JIGAND ~ JIGAND ~ -
SCOPE (a) Normal Load SCOPE (b) High-Z Load Ci67A-4
Equivalent to: THEVENIN EQUIVALENT ciera-
OUTPUT 20 1.9v OUTPUT o——-—m———o 1.73V
Commercial Military
Switching Characteristics Over the Operating Range[2.7]
7C167A-15 | 7C167A—-20 | 7C167A—25 | 7C167A—-35 | 7C167A—45
Parameter Description Min. | Max. | Min. I Max. | Min. [ Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time Com’l { 15 20 25 30 ns
Mil 20 25 35 40 ns
taA Address to Data Valid | Com’l 15 20 25 30 ns
Mil 20 25 35 40 ns
tOHA DataHold from Address Change 5 5 5 5 5 ns
tACE CE LOW to Data Valid 15 20 25 35 45 ns
tLZCE CE LOW to Low ZI8] 5 5 5 5 5 ns
tHZCE CE HIGH to High Z[89] 8 8 10 15 15 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 15 20 20 20 25 ns
WRITE CYCLE!!0]
twe Write Cycle Time 15 20 20 25 40 ns
tSCE CE LOW to Write End 12 15 20 25 30 ns
tAw Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 0 ns
tpWE WE Pulse Width 12 15 15 20 20 ns
tsp Data Set-Up to Write End 10 10 10 15 15 ns
typ Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High Z/8.9] 7 7 7 10 15 | ns
tLZWE WE HIGH to Low ZI8] 5 5 5 5 5 ns
Notes:
6. Tested initially and after any design or process changes that may affect 9. tpzcg and tyzwg are tested with Cy, = 5 pF as in part (b) of AC Test

these parameters.

7. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loading of the specified Io; /Ioy and 30-pF load capacitance.

8. At any given temperature and voltage condition, tyz is less than t; 7z

for any given device.

2
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Loads. Transition is measured £500 mV from steady state voltage.
The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signal must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the signal
that terminates the write.



CY7C167A

Switching Waveforms
Read Cycle No. 1(11.12] trc N
ADDRESS X
tAA |
toHA
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C167A-5
Read Cycle No. 2[11, 13]
trRe
N /
CE < Y
tace
tizce r— tHzce GH
HIGH IMPEDANCE IMPEDANCE
DATA OUT < DATA VALID
Vee e tpu e—— tpp —» . o6
SUPPLY N\
CURRENT 50% 50% N S8
C167A—6
Write Cycle No. 1 (WE Controlled)(10]
- twe -
ADDRESS k g(
tsce
E QNN 277700777
taw tHA
tsa tewe
WE \Q\ N\ ;[
I tsp tHp
DATA IN DATA\ VALID
j— tHzwE —= [e— tizwe —-’
N\ HIGH IMPEDANCE ) S—
DATA I/O DATA UNDEFINED

)"

Notes: _
11. WE is high for read cycle.

12. Device is continuously selected, CE = Vp..
13. Address valid prior to or coincident with CE transition LOW,

N

C167A-7

14. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)(10 14]

twe >
ADDRESS % *
tsa tsce
CE N 4
Ne /|
taw tHA
tpwe
N % 7
[= tsp tHp
DATA IN DATA VALID
tHzwe —i
\! HIGH IMPEDANCE
DATA /O DATA UNDEFINED Vs
C167A-8
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE _. vs.OUTPUT VOLTAGE
14 12 T 60
@ @ I =
B2 B0 cc E 50\
810 log 8 c \
a o 08 S 40 ™
g os—= g ° !
N 3 06 &8 30 - Yee = S0V
< o6 Y o \TA =25°C
S S 04 8 20
> 04 > Vg = 5.0V » \
VN = 5.0V 5 N
0.2 £ 10
02 Ise Isg E \
0.0 0.0 o
4.0 45 5.0 55 6.0 ~55 25 125 0 1.0 2.0 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 Z 150
3
1.3 £ 125
3 3 1.4 z J /
o 1.2 a T 100
d N 12 =~ 5 /
2 11N E / S 75
S \ Tp=25°C Z 10 Z / Ve = 5.0V
9 1.0 ™~ S Vog = 5.0V r 50 Ta=25°C A
z T~ =z cc 5
~—— 08 E
0.9 P S 25
o)
0.8 06 0
4.0 45 5.0 55 6.0 —55 25 125 00 1.0 20 30 40 50

SUPPLY VOLTAGE (V)

AMBIENT TEMPERATURE (°C)
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Typical DC and AC Characteristics (continued)
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TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 30.0 1.1 T
Vce = 5.0V
25 / Ta=25°C
- D Q
_2 B K<) Vi = 0.5V
2 20 £ 200 a 10
N S N
Z 15 = =
s " T =
g 1.0 “ 100 / — Soo e
z ! ) . / Vge = 4.5V z /
05 / Tp = 25°C
R >~
0.0 4// 0.0 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed | Icc Package Operating
(ns) | (mA) Ordering Code Name Package Type Range
15 80 | CY7C167A—15PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A-15VC \A 20-Lead Molded SOJ
20 80 | CY7C167A-20PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A—-20VC \A 20-Lead Molded SOJ
CY7C167A-20DMB D6 20-Lead (300-Mil) CerDIP Military
25 60 | CY7C167A—25PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A-25VC V5 20-Lead Molded SOJ
CY7C167A-25DMB D6 20-Lead (300-Mil) CerDIP Military
35 60 | CY7C167A-35PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C167A-35VC V5 20-Lead Molded SOJ
CY7C167A~35DMB D6 20-Lead (300-Mil) CerDIP Military
45 50 | CY7C167A-45DMB D6 20-Lead (300-Mil) CerDIP Military
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MILITARY SPECIFICATIONS

CY7C167A

Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,23
VoL 1,23
Vi 12,3
VL Max. 12,3
Ix 1,23
Toz 123
Icc 1,2,3
Is 1,23

Document #: 38—00093—-C

Switching Characteristics

Parameter T Subgroups
READ CYCLE
trc 7,8,9,10,11
tAA 7,8,9,10,11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
WRITE CYCLE
twe 7,89,10,11
tsce 7,8,9,10,11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tsA 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
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e Automatic power-down when dese-
lected (CY7C168A)

High speed
—taa = 15ns

CMOS for optimum speed/power

—tac = 10 ns (CY7C169A)

— 385 mW

—83 mW

Low active power

Low standby power (CY7C168A)

o TTL-compatible inputs and outputs

. VIH of 2.2V

o Capable of withstanding greater than

2001V electrostatic discharge

CY7C168A
CY7C169A

Functional Description

The CY7C168A and CY7C169A are high-
performance CMOS static RAMs orga-
nized as 4096 by 4 bits. Easy memory ex-
pansion is provided by an active LOW chip
enable (CE) and three-state drivers. The
CY7C168A has an automatic power-down
feature, reducing the power consumption
by 77% when deselected.

Writing to the device isaccomplished when
the chip select (CE) and write enable
(WE) inputs are both LOW. Data on the
four data input/output pins (I/Oq through
1/O3) is written into the memory location

4K x 4 Static RAM

specified on the address pins (Ag through
Aqn).

Reading the device is accomplished by tak-
ing the chip enable (CE) LOW, while
(WE) remains HIGH. Under these condi-
tions, the contents of the location specified
on the address pins will appear on the four
data input/output pins (I/Og through
1/03).

The input/output pins remain in a high-im-
pedance state when chip enable is HIGH
or write enable (WE) is LOW.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
DIP/SOJ
Top View
b ./
W Ar 4 20 [J Vee
1 As 2 197 As
JU! As [13 18] A
l r—‘—‘l— ﬂ - A e 177 a
As []5 7c1esa 16 [] Ay
INPUT BUFFER j I—
< Ay E 6 7C169A 15 ] 1106
Ly Ao [ 7 143 voy
Ao N 1/0g A [s 13 :] 110
A & o CE o 12 1103
Ae § 128 x 128 z > 1/04 anp [ 10 1 [ we
Ag @ [C) ARRAY w ,__l( Cle8A-2
Ay z g e 1/02
t i > o
e ¢
( ET CE
-1 POWER
COLUMN DOWN
DECODER L 7c1684) _Ctt_ WE
A7 Ag AgAtpAts crosAt
Selection Guide
7C168A—15 7C168A-20 7C168A—-25 7C168A-35
7C169A—-15 7C169A-20 TC169A—-25 7C169A—-35 7C168A—45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 115 90 70 70
Current (mA, Military 90 80 70 70
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Output Current into Outputs (Low) ............... 20 mA
not tested.) Static Discharge Voltage ................ccoooo... >2001V
Storage Temperature .................. -65°Cto +150°c  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ..............cooiiiin.a., >200 mA
Power Applied ............... SRR -55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin20toPin10) ...............oooitl -0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... -0.5V to +7.0V Commercial 0°Cto +70°C 5V + 10%
DClInput Voltage ...................... -3.0Vto + 7.0V Military[l] —55°C to +125°C 5V = 10%
Electrical Characteristics Over the Operating Rangel?!
7C168A-15 7C168A—-20
7C169A—15 7C169A—20
Parameter Description Test Conditions Min. | Max. | Min. | Max. Unit
Vou Output HIGH Voltage Vce = Min, Iog = —4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vce = Min, Igr, = 8.0mA 0.4 0.4 \"
Vi Input HIGH Voltage 22 Vce 22 Vce v
Vi Input LOW Voltagel3! -0.5 0.8 -05 0.8 \
Irx Input Load Current GND < Vi< V¢ -10 +10 -10 +10 A
Ioz Output Leakage GND < Vg < V¢, -10 +10 -10 +10 UA
Current Output Disabled
Ios Output Short Ve = Max.,, Vour = GND -350 =350 | mA
Circuit Current[4]
Icc Vcc Operating Vcc = Max,, Com’l 115 90 mA
Supply Current Ioutr = 0mA Mil 90
Isp1 Automatic CS Max. Vce, Com’l 40 40 mA
Power-Down Current CE> Vi il 0
Isp> Automatic CE Max. Vee, Com’l 20 20 mA
Power-Down Current CE>VCC-03V Mil 20
Notes:

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

3. Vi min. = —3.0V for pulse durations less than 30 ns.
4. Notmore than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Rangel2! (continued)
7C168A-25 7C168A-35
7C169A-25 7C169A 35 7C168A—45
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min, | Max. | Unit
Vou Output HIGH Voltage | Vcc = Min,, Iog = —4.0mA 2.4 24 24 \'%
VoL Output LOW Voltage | Vcc = Min,, Igp, = 8.0 mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 22 Vee 2.2 Vee | 22 Vee A%
ViL Input LOW Voltagel3] -0.5 | 08 -05 | 0.8 -05 | 08 v
Irx Input Load Current GND < Vi< Vce =10 | +10 | —-10 10 -10 10 HA
Ioz Output Leakage GND < Vo < Vce -10 | +10 | =50 50 -50 50 A
Current Output Disabled
Ios Output Short Vce = Max., Vout = GND -350 -350 -350 [ mA
Circuit Currentl4]
Icc Vcc Operating Vce = Max,, Com’l 70 70 mA
Supply Current Iour = 0 mA Mil 30 70 70
Isp1 Automatic CS Max. Vg, Com’l 20 20 mA
Power-Down Current | CE > Vg Mil 20 20 20
Isg2 Automatic CE Max. Vg, Com’l 20 20 mA
Power-Down Current | CE > VCC - 03V Mil 20 20 20
Capacitancels]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tpa =25°C,f=1MHz, 10 pF
Cout Output Capacitance Vee = 5.0V 10 pF
AC Test Loads and Waveforms
R1481Q R1481Q
O A A Ay O AMA—
sV v ALL INPUT PULSES
OUTPUT! OUTPUT q 3.0v - 909,
I 90% N0%
30 pF R2 5pF s R2 GND 10% 2
I 1 255Q :I: 255Q l-_ <5ns
INCLUDING = = INCLUDING & = <5ns =
JGAND ~ - JIGAND ~ - C168A—a
SCOPE  (a) Normal Load SCOPE  (b) High-Z Load -
C168A-3
Equivalent to: THEVENIN EQUIVALENT
OUTPUTo——AXE 4 1.73v
Notes:

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

2-112




N CY7C168A
= ;Z CY7C169A
=_—s

—7 CYPRESS
Switching Characteristics Over the Operating Rangel2 6]

7C168A—-15 | 7C168A—-20 | 7C168A—-25 | 7C168A—35 7C168A—45
7C169A—15 | 7C169A—-20 | 7C169A—-25 | 7C169A—-35

Parameter Description Min. rMax. Min. —[ Max. Minj Max. | Min. [Max. Min. | Max. | Unit

READ CYCLE
trC Read Cycle Time 15 20 25 35 45 ns
tAA Address to Data Valid 15 20 25 35 45 ns
toHA Output Hold from Address Change | 5 5 5 5 5 ns
tACE Power Supply Current TC168A 15 20 25 35 45 ns
7C169A 10 12 15 25 ns
tLZCE CE LOW to Low ZI[7-8] 5 5 5 5 S ns
tHZCE CE HIGH to High Z![7-9] 8 8 10 15 15 ns
tpu CE LOW to Power Up (7C168A) 0 0 0 0 0 ns
tpD CE HIGH to Power-Down (7C168A) 15 20 20 20 25 ns
trRCS Read Command Set-Up 0 0 0 0 ns
tRCH Read Command Hold 0 0 0 0 ns
WRITE CYCLE!0]
twe Write Cycle Time 15 20 20 25 40 ns
tSCE CE LOW to Write End 12 15 20 25 30 ns
tAW Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 0 0 ns
tPWE WE Pulse Width 12 15 15 20 20 ns
tSp Data Set-Up to Write End 10 10 10 15 15 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
tLZWE WE HIGH to Low ZI7] 7 7 7 5 5 ns
tHZWE WE LOW to High Z![7-9] 5 5 5 10 15 ns

Notes:

6. Test conditions assume signal transition times of 5 ns or less, timing  10. The internal write time of the memory is defined by the overlap of CE
reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output LOW and WE LOW. Both signal must be LOW to initiate a write and
loading of the specified Ior/Ioy and 30-pF load capacitance. either signal can terminate a write by going high. The data input setup

7. Atany given temperature and voltage condition, Tyz is less than t; 7 and hold timing should be referenced to the rising edge of the signal
for all devices. Transition is measured £500 mV from steady state th_af terminates the write.
voltage with specified loading in part (b) of AC Test Loads and Wave- ~ 11. WE is HIGH for read cycle.
fOI'mS-. . 12. Device is continuously selected, CE = Vi..

8. 3-ns minimum for the CY7C169A. 13. Address valid prior to or coincident with CE transition low.

9. tuzce and tuzwe are tested with Cp = 5 pF as in part (a) of Test  14. IfCE goes HIGH simultaneously with WE HIGH, the output remains
Loads and Waveforms. Transition is measured =500 mV from steady in a high-impedance state.
state voltage.

Switching Waveforms

Read Cycle No. 1[11.12] |

tre

ADDRESS

DATA OUT

X

taa

toHA

PREVIOUS DATA VALID

<><><>l< DA A
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Switching Waveforms (continued)
Read Cyclelll, 13]
tre
CETT N /
AN /|
tacE
tizce e tHzcE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID
tpy D
Voo ~ g Icc
SUPPLY 50% 50%
CURRENT ) N— 158
WE J le— tRCH —j\—
e—— tRCs C168A—6
Write Cycle No. 1 (WE Controlled)[10]
twe »|
ADDRESS X >—l<
tsce
NN vy
NN AR
taw tHa ——
tsA tpwe :
\ N 4
WE RRK /|
tsp tHp
DATA IN DATA)\ VALID
le— thzwe —DI [ tLzwe —-I
\!  HIGHIMPEDANCE | —
DATA I/O DATA UNDEFINED 4 -\
C168A-7
Write Cycle No. 2 (CS Controlled) [10, 14]
twe
ADDRESS & %
tsa tsce
CE N\ 4
N /|
taw tha ——>|
trwe
O £
WE N / i
|« tsp thp
DATAIN * DATA\ VALID
tHzwe ——-l
' \! HIGH IMPEDANCE
DATA I/O DATA UNDEFINED )
Cl68A-8

2-114



%E CYPRESS

CY7C168A

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

vs. SUPPLY VOLTAGE
4

1.2
B2 B0 lec
8 1.0 lec 8
a / 5 08
N 08 /‘ V=50V | N
=i IN =2 2 06
< Ta =25°C x
S 06 A — =
& Z 04
% 04 g ‘ Vee = 5.0V
ViN = 5.0V
02 02
Iss
0.0 0.0
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
s 1.3 314
a o
812 2 P
N N 12
3 N 2
2 11 Z
E Ta=25°C T 1.0
g 10 Q Ve = 5.0V
[ —
0.8
0.9 o
0.8 0.6
4.0 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
o 25 25.0 v
2
o B /
2 20 £ 200 7
N g /
< 15 < 15.0 7
z 5
o) i / ]
S 10 / a 100 7 Yoo = asv
0.5 — 5.0 Y. Ta = 25°C
0.0 | 0.0 /
00 10 20 30 40 50 0 200 400 600 800 1000

SUPPLY VOLTAGE (V)

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED leg

CY7C169A
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80
Vee = 5.0V
60 Ta=25°C
N
40 \
20 ™,
0
00 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120
jal
100 /
80 7
A .
60 Vee = 5.0V
Ta =25°C
40 /
20
]
00 1.0 20 30 40
OUTPUT VOLTAGE (V)
NORMALIZED I¢c vs. CYCLE TIME
1.1
1.0
0.9 //
0.8
10 20 30 40

CYCLE FREQUENCY (MHz)
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Ordering Information
S&es“)" (LSX) Ordering Code g Package Type 0‘1?5.?;“"
15 115 | CY7C168A—15PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C168A—-15VC \'Al 20-Lead Molded SOJ
20 90 | CY7C168A—20PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C168A—-20VC V5 20-Lead Molded SOJ
CY7C168A—-20DMB D6 20-Lead (300-Mil) CerDIP Military
25 70 | CY7C168A—~25PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C168A-25VC V5 20-Lead Molded SOJ
80 | CY7C168A—25DMB D6 | 20-Lead (300-Mil) CerDIP Military
35 70 | CY7C168A—35PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C168A-35VC V5 20-Lead Molded SOJ
CY7C168A—-35DMB D6 20-Lead (300-Mil) CerDIP Military
45 70 [ CY7C168A-45DMB| D6 20-Lead (300-Mil) CerDIP Military
S&esﬁd (:xfﬁ) Ordering Code i Package Type Oll)f;:;?g
15 115 | CYTC169A—15PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C169A~15VC V5 20-Lead Molded SOJ
20 90 | CY7C169A—20PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C169A—-20VC \'Al 20-Lead Molded SOJ
25 70 | CY7C169A—25PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C169A~25VC \'A] 20-Lead Molded SOJ
35 70 | CY7C169A~35PC P5 20-Lead (300-Mil) Molded DIP Commercial
CY7C169A—-35VC V5 20-Lead Molded SOJ
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
Vou 1,2,3 READ CYCLE
VoL 1,2,3 trRC 7,8,9,10, 11
Vi 1,23 taa 7,8,9,10, 11
ViL Max. 1,2,3 tOHA 7,8,9,10, 11
Irx 1,2,3 tACE 7,8,9,10, 11
lIoz 1,2,3 trCs 7,8,9,10, 11
Icc 1,2,3 . tRCH 7,8,9,10, 11
Ispi 0] 1,2,3 WRITE CYCLE
Lsp,l) 1,23 twe 7,8,09, 10, 11
11\15?16(5Y7C168A only. tsCE 7,8,9,10, 11
tAw 7,8,9,10, 11
Document #: 38—00095—D tHA 7,8,9,10, 11
tsA 7,8,9,10, 11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
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Features Functional Description
o CMOS for optimum speed/power The CY7C170A is a high-performance
o High speed CMOS static RAM organized as 4096
—taa =151 words by 4 bits. Easy memory expansion is
AA _ provided by an active LOW chip select
—tacs = 10ns (CS), an active LOW output enable (OE)

and three-state drivers.

Writing to the device isaccomplished when
the chip select (CS) and write enable (WE)
inputs are both LOW. Data on the four in-
put/output pins (I/Ogthrough I/O3) iswrit-

o Low active power
— 495 mW (commercial)
— 660 mW (military)
o TTL-compatible inputs and outputs

4K x 4 Static RAM

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 willappear on the four
data I/O pins.

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

A die coat is used to ensure alpha immunity.

° gg&?ﬁ:&xgﬁ:ﬁnﬁﬁ%g?:wr than ) into the memory location specified on
8 the address pins (Ag through Aj).
o Output enable
(] VIH of 2.2V
Logic Block Diagram Pin Configurations
s DIP
N Top View
INPUT BUFFER
Ao
e " > 110g
Ao —»] g é —J,: /o C170A-2
Ao 122 s 7 ‘ soy
Ayl = 9 N Top View
3 /0
As—b o« ‘%J J 2
Ag > /03
DECODER
reeg; -—Cl’»j’ cs
—<:E—_:_— WE
OE
C170A-1 C170A-3
Selection Guide
7C170A-15 7C170A-20 7C170A—-25 7C170A-35
Maximum Access Time (ns) 15 20 25 35
Maximum Operating Commercial 115 90 90 90
Current (mA Military 120
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%’F CY7C170A
# CYPRESS
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015) -
Storage Temperature .................. —65°Cto +150°C  Latch-upCurrent ............. ..., >200 mA
Ambient Temperatiire with Operating Range
Power Applied ............... RRERRREE —5§ Cto +125°C Ambiont
Supply Voltage to Ground Potential Range Temperature Vee
(Pin22toPin21) ..., -0.5V to +7.0V C e C 0°C V= 10%
DC Voltage Applied to Outputs ommercta 0°Cto+ s
inHigh ZState ............ccoveeneen... —0.5V to +7.0V Militaryl1] —55°Cto +125°C 5V = 10%
DCInput Voltage .................c.onn. =3.0V to +7.0V
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Range[?!
7C170A—-15 | 7C170A-20, 25, 35, 45
Parameter Description Test Conditions Min. | Max. Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, Iog = —4.0 mA 24 2.4 \'%
VoL Output LOW Voltage Vce = Min,, Iop, = 8.0 mA 0.4 0.4 A%
Vi Input HIGH Voltage 22 | Vce 2.2 Vce \'
ViL Input LOW Voltage -301] 08 -3.0 0.8 v
Irx Input Load Current GND < V1< Ve -10 | +10 -10 +10 HA
Ioz Output Leakage GND < Vp < Vce, -10 | +10 -10 +10 HA
Current Output Disabled
Ios Output Short Vcc = Max., Vout = GND -350 -350 mA
Circuit Current(3]
Icc V¢ Operating Supply Vce = Max. Com’l 115 90 mA
Current Iour = 0 mA Mil 120 mA
Capacitancel?]
Parameter Description Test Conditions’ Max. Unit
CiN Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes:

1. Ty 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 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.
AC Test Loads and Waveforms
Ve —SWg e svo— W% @ ALL INPUT PULSES
OUTPUT OUTPUT 3.0V 005,
90% 90%
10
30 pF $ R2 5pF R2 GND
I 255Q I 255Q . N <5ns
INCLUDING = L INCLUDING L L =5ns =
JIGAND = = JIGAND — =
SCOPE (a) Normal Load SCOPE (b) High-Z Load C170A5
C170A-4
Equivalent to: THEVENIN EQUIVALENT
167Q

OUTPUT 0~—————AM————01.73V
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=/ Cypress CY7CITA
Switching Characteristics Over the Operating Rangel2- 5]
7C170A-15 | 7C170A-20 | 7C170A-25 | 7C170A-35
Parameter Description Min.lMax. Min. | Max. | Min. TMax. Min. | Max. | Unit
READ CYCLE
trC Read Cycle Time 15 20 25 35 ns
tAA Address to Data Valid 15 20 25 35 ns
tOHA Data Hold from Address Change 5 5 5 5 ns
tacs CS LOW to Data Valid 10 15 15 25 ns
tDOE OE LOW to Data Valid 10 10 12 15 ns
tLZOE OE LOW to Low Z 3 3 3 3 ns
tHZOE OE HIGH to High ZI6] 8 8 10 12 ns
tLzcs CS LOW to Low Z!7] 5 5 5 5 ns
tHZCs CS HIGH to High Z[6:7] 8 8 10 15 ns
WRITE CYCLE!!
twe Write Cycle Time 15 20 20 25 ns
tscs CS LOW to Write End 12 15 20 25 ns
tAw Address Set-Up to Write End 12 15 20 25 ns
tHA Address Hold from Write End 0 ns
tsA Address Set-Up to Write Start 0 ns
tPWE WE Pulse Width 12 15 15 20 ns
tsp Data Set-Up to Write End 10 10 10 15 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE ‘WE HIGH to High Z 7 7 7 10 ns
tLZWE WE HIGH to Low Z 5 5 5 5 ns
Notes: _
5. Test conditions assume signal transition times of 5 ns or less, timing 8. The internal write time of the memory is defined by the overlap of CS

reference levels of 1.5V, input pulse levels of 0 to 3.0V and output
loading of the specified Ioy/Ion, and 30-pF load capacitance.
6. thzcE and tyzwe are tested with Cp, = 5pF as in part (b) of AC Test
Loads. Transition is measured 500 mV from steady state voltage.
7. At any given temperature and voltage condition, tyzcs is less than
trzcs for any given device. These parameters are sampled and not
100% tested.

LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the sig-
nal that terminates the write.

WE is HIGH for read cycle.

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

Switching Waveforms
Read Cycle No. 1[%10]
1 tRC )
ADDRESS
taA | -
be— toHA ——>
DATAOUT  PREVIOUS DATA VALID >O<><><><>< DATA VALID

C170A-6
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CY7C170A

Switching Waveforms (continued)

Read Cycle No. 2% 11]

tre
CS N 7
—_— tacs
oE R K
tboe tHzoE ]
|-— tLzog —»|
DATA OUT HIGH IMPEDANCE L é DATA VALID
tzcs
C170A-7
Write Cycle No. 18 12]
[ twe |
ADDRESS % %
=\ tscs %
NN YA
taw 1
tsa ‘ tpwe HA
" _ #
I« tsp tHp
DATAIN *
le— tHzwe le— t ZwE
HIGH IMPEDANCE
DATA /O DATA UNDEFINED ) "
C170A-8
Write Cycle No. 2[8 12, 13]
'AI twe —
ADDRESS tsa > tscs
Ccs ;I‘ 7(
taw tHA
\| tpwe L/
WE N Y A
- tsp tip
DATA IN )'( DATA VALID
le— tHzWE
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED )

No
11.

C170A-9

tes:
Data /O will be high-impedance if OF = V.

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

13. If CS goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state.
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Ef CYPRESS
Ordering Information
S(I:Iese)d Ordering Code Pg;knﬁ:ge Package Type Oll,l(::éleng
15 CY7C170A-15PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-15VC V13 24-Lead Molded SOJ
20 CY7C170A—-20PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-20VC V13 24-Lead Molded SOJ
25 CY7C170A-25PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-25VC Vi3 24-Lead Molded SOJ
CY7C170A—-25DMB D10 22-Lead (300-Mil) CerDIP Military
35 CY7C170A-35PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C170A-35VC V13 24-Lead Molded SOJ
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Parameter | Subgroups
Vou 1,2,3 READ CYCLE
VoL 1,2,3 tRC 7,8,9,10, 11
Vi 1,2,3 tAA 7,8,9,10, 11
Vi Max. 1,2,3 toHA 7,8,9,10, 11
Iix 1,2,3 tACS 7,8,9,10, 11
Ioz 1,2,3 tDOE 7,8,9,10, 11
Icc 1,2,3 WRITE CYCLE
twc 7,8,9,10,11
Document #: 38—00096—C tscs 7,8,9,10, 11
taw 7,8,9,10,11
tHA 7,8,9,10, 11
tsa 7,8,9,10,11
tpwE 7,8,9,10,11
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11
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Features

deselected

High speed
—taa = 15ns

—375 mW

—93 mW

CYPRESS

Automatic power-down when

CMOS for optimum speed/power

Transparent write (CY7C171A)
Low active power

Low standby power

e TTL-compatible inputs and outputs

2001V electrostatic discharge

Capable of withstanding greater than

CY7C171A
CY7C172A

Functional Description

The CY7C171A and CY7C172A are high-
performance CMOS static RAMs orga-
nized as 4096 by 4 bits with separate I/O.
Easy memory expansion is provided by an
active LOW chip enable (CE) and three-
state drivers. They have an automatic pow-
er-down feature, reducing the power con-
sumption by 77% when deselected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW. Data on the
four input/output pins (I through I3) is

4K x 4 Static RAM
with Separate 1/0O

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

Reading the device is accomplished by tak-
ing chip enable (CE) LOW, while write en-
able (WE) remains HIGH. Under these
conditions the contents of the memory lo-
cation specified on the address pinswill ap-
pear on the four data output pins.

The output pins remain in a high-impe-
dance state when write enable (WE) is
LOW (7C172A only), or chip enable is
HIGH.

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
<} I DIP/SOJ
—N 0 Top View
e Iy
— N
o
- Is
[ N
INPUT BUFFER
™ N~
Af 0o
foel § el |—C
Az 128x 128 2 ] g 04
Ay 2 b ARRAY 8 > ci71A2
el =
Ag ¥ O3
POWER
OEGODER || DOWN
FrTfd .
o — - E
2 22: —C
; t - wE
ECT
Selection Guide
7C171A-15 | 7C171A-20 | 7C171A-25 | 7C171A-35 | 7C171A—45
7C172A-15 | 7C172A-20 | 7C172A-25 | 7C172A-35 | 7C172A-45
Maximum Access Time (ns) 15 20 25 35 45
Maximum Operating Commercial 115 80 70 70
Current (mA Military 90 80 70 70
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CY7C171A

= CY7C172A
=
==2# CYPRESS
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —65°Cto +150°C  Latch-Up Current ...............c.ooooii.e >200 mA
Ambient Temperature with :
Power Applied .................. ..., —55°Cto +125°C Operating Range
i - Ambient
Supply Voltage to Ground Potential . ....... 0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs -
inHighZState ...........ooveennnn.... —0.5V to +7.0V Commercial 0°Cto +70°C 5V £ 10%
DC Input Voltage .............c.oevnn... —3.0V to +7.0V Militaryl!] —55°Cto +125°C 5V = 10%
Output Current into Outputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Rangel?]
7C171A-15 | 7C171A-20 | 7C171A-25
7C172A-15 | 7C172A-20 | 7C172A-25
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage | Vcc = Min, Iog = —4.0 mA 24 24 2.4 \'%
VoL Output LOW Voltage | Ve = Min, Igp = 8.0 mA 0.4 0.4 0.4 A%
Vi Input HIGH Voltage 22 Vce 2.2 Vce 22 Vce v
Vi Input LOW Voltage -30| 08 |-30] 08 |[-30( 0.8 v
Irx Input Load Current GND < V1 < V¢ -10 | +10 | =10 | +10 | =10 | +10 | pA
Ioz Output Leakage GND < Vo < Ve, -10 | +10 | =10 | +10 | =10 | +10 | pA
Current Output Disabled
Ios Output Short Vce = Max., -350 -350 -350 | mA
Circuit Current(3] Vout = GND
Icc Vcc Operating Vcc = Max. Com’l 115 80 70 mA
Supply Current Iour = 0mA Mil 90 80 | mA
Isp1 Automatic CE Max. Ve, CE > Vg Com’l 40 40 20 | mA
Power-Down Current | Min. Duty Cycle =100% [“ppp 20 20
Isp2 Automatic CE Max. Ve, Com’l 20 20 20 | mA
Power-Down Current | CE > Vig — 0.3V,
VIN=Vce = 03Vor  ['Mil 20 20
Vin <03V
Note:

1. Tais the “instant on” case temperature.
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. CY7C172A
=2 CYPRESS
Electrical Characteristics Over the Operating Rangel?] (continued)
7C171A-35 7C171A-45
7C172A-35 7C172A-45
Parameter Description Test Conditions Min. Max. Min. Max. | Unit
Vou Output HIGH Voltage | Vcc = Min, Ipg = —4.0 mA 2.4 24 A%
VoL Output LOW Voltage Vce = Min, IoL, = 8.0 mA 0.4 0.4 \'
Vi Input HIGH Voltage 22 Vce 22 Vce v
ViL Input LOW Voltage -3.0 0.8 -3.0 0.8 \4
Irx Input Load Current GND < Vi < Ve -10 +10 -10 +10 A
Ioz Output Leakage GND < Vo < Vce, -10 +10 -10 +10 nA
Current Output Disabled
Ios Output Short Vcc = Max,, —350 =350 | mA
Circuit Current(3] Vour = GND
Icc Vcc Operating Vce = Max. Com’l 70 mA
Supply Current Iour = 0 mA Mil 70 70 mA
Isp1 Automatic CE Max. Ve, CE > Vig Com’l 20 mA
Power-Down Current Min. Duty Cycle = 100% | Mil 20 20
Isg2 Automatic CE Max. Vg, Com’l 20 mA
Power-Down Current CE > Vig — 0.3V,
ViN > Ve = 03V or -
VN < 05V Mil 20 20
Capacitancel!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C,f = 1MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes:
2. See the last page of this specification for Group A subgroup testingin- 4. Tested initially and after any design or process changes that may affect
formation. these parameters

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

AC Test Loads and Waveforms

R1481Q R1481Q
O AN O e AN
v v ALL INPUT PULSES
OUTPUT b OUTPUT p 3.0V * oo
I ! 0% 90%
30 pF R2 5 pF R2 GND 10% 2
i I 255Q ° I 255Q - I‘— —>| <5ns
INCLUDING = =+ INCLUDING = L =8ns =
JGAND = = JIGAND = =
SCOPE (a) Normal Load SCOPE (b) High-Z Load C171A4

C171A3
Equivalent to: THEVENIN EQUIVALENT

oUTPUTo—— 342 o173y
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Test conditions assume signal transition times of 5 ns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V and output loading
of the specified Io1/Ion and 30-pF load capacitance.

= = CY7C171A

== CY7C172A

==# CYPRESS _

Switching Characteristics Over the Operating Rangel2-]

7C171A-15 | 7C171A-20 | 7C171A-25 | 7C171A-35 | 7C171A-45
7C172A—-15 | 7C172A-20 | 7C172A-25 | 7C172A-35 | 7C172A-45
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
trRC Read Cycle Time 15 20 25 35 45 ns
tAA Address to Data Valid 15 20 25 35 45 ns
tOHA Output Hold from 5 5 5 5 5 ns
Address Change
tACE CE LOW to Data Valid 15 20 25 35 45 ns
tLZCE CE LOW to LOW ZI[6] 5 5 5 5 5 ns
tHZCE CE HIGH to HIGH Z[6: 7T 8 8 10 15 15 | ns
tpu CE LOW to Power Up 0 0 0 0 0 ns
tpD CE HIGH to Power Down 15 20 20 20 25 ns
trCs Read Command Set-Up 0 0 0 0 0 ns
tRCH Read Command Hold 0 0 0 0 ns
WRITE CYCLED!
twe Write Cycle Time 15 20 20 25 40 ns
tSCE CE LOW to Write End 12 15 20 25 30 ns
tAw Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 0 0 ns
tPWE ‘WE Pulse Width 12 15 15 20 20 ns
tsp Data Set-Up to Write End 10 10 10 15 15 ns
tup Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI°l (7C172A) [ 5 5 5 5 5 ns
tHZWE WE LOW to High Z[6: 71(7C172A) 7 7 7 10 15 ns
tAWE WELOW to Data Valid (7C171A) 15 20 25 30 35 ns
tADV Data Valid to Output Valid 15 20 25 30 35 ns
(7C171A)
Notes:

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.

Atany given temperature andvoltage condition, tyyzislessthanty zfor 9. WE is HIGH for read cycle.
any given device. 10. Device is continuously selected, CE = Vp;.
tHzCE and tazw are tested with C, = 5pF as in part (b) of ACTest 11, Address valid prior to or coincident with CE transition LOW.
Loads. Transition is measured £500 mV from steady state voltage. 13 IfCE goes HIGH simultaneouslywith WE HIGH, the output remains
The internal write time of the memory is defined by the overlap of CE in a high-impedance state (7C172A).
LOW and WE LOW. Both signals must be LOW to initiate a write and
Switching Waveforms
Read Cycle No. 1[5 10]
tre -
ADDRESS X a(
taa |
tora
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
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CY7C171A
CY7C172A

"# CYPRESS

Switching Waveforms (continued)
Read Cycle No. 2[5 1]

CE N

tace

7(

N
tACE

| thz HIGH
IMPEDANCE

[ 1 7
HIGH IMPEDANCE

DATA OUT <

DATA VALID

Vee

le—— tpp

SUPPLY
CURRENT

— tpy
50%

50%
ICC

WE

[*— trcs

I1SB

[«— tRcH C171A6

Write Cycle No. 1 (WE Controlled)[8]
e

|

twe

ADDRESS )E

X

N

CENNINNR

tsce

2 7

taw

JE—

tHa

tsa

tpwE

e Y

Y

N N

A

tsp __".)1- tHD

DATA IN

e

DATA VALID

DATA OUT

(7C172A) DATA UNDEFINED

e— tyzwE j

l— tzZwE
HIGH IMPEDANCE

N

DATA OUT

(7C171A) DATA UNDEFINED

/1
le— tapv }

DATA VALID

C171A-7

Write Cycle No. 2 (CE Controlled)(8: 121

e twe o
ADDRESS )l—( ;<
tsa | tsce
CE Y/
k /)
taw . tHa
PWE
N /
= tsp tHp
DATA IN )k DATA VALID
le—— tHzwg ———»
DATA OUT HIGH IMPEDANGE
(7C172A) DATA UNDEFINED
tawe »|
DSTCA1 %LXI)- DATA UNDEFINED * DATA VALID
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Typical DC and AC Characteristics

NORMALIZED t, NORMALIZED lgg, | g

NORMALIZED Ipg

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
1.2 B0
3 |
10 lec 8 o5 cc
5
0.8 / E 06
2 0
0.6 E
0.4 9 04 Vce = 5.0V
Vin = 5.0V
0.2 IsB 0.2
0.0 0.0
4.0 4.5 5.0 5.5 6.0 —55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
13 3 1.4
1.2 a
N 12 -
1.1 ™ b4 /
\ Ta = 25°C) E 1.0
1.0 ~ ] / Vog = 5.0V
\ 8
09 08L=
.8 0.6
4.0 45 5.0 5.5 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
3.0 30.0
25 25.0
G
2.0 £ 200
s /
1.5 = 15.0
<
i /
1.0 / o 100 / Vce = 4.5V ]
05 — 50—/ Ta=25°C |
0.0 —] 0.0 /
00 1.0 2.0 30 40 50 0 200 400 600 800 1000
SUPPLY VOLTAGE (V) CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Igg

CY7C172A
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80
Vce = 5.0V
60 ~ "-5C
A )
40
\\
20
0
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
I
120 //
100 /.
Ve = 5.0V
80 / Ta=25°C -
60
40 //
20
0 /
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)
NORMALIZED I¢c vs. CYCLE TIME
1.1 T
Ve = 5.0V
Ta = 25°C
Vin = 0.5V
1.0
0.9 //
0.8
10 20 30 40

CYCLE FREQUENCY (MHz)
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CY7C171A
CY7C172A

Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C171A-15PC P13 24-Lead (300-Mil) Molded DIP Commercial
20 CY7C171A~-20PC P13 24-Lead (300-Mil) Molded DIP Commercial
25 CY7C171A-25PC P13 24-Lead (300-Mil) Molded DIP Commercial
35 CY7C171A-35PC P13 24-Lead (300-Mil) Molded DIP Commerical
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C172A-15PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A-15VC Vi3 24-Lead Molded SOJ
20 CY7C172A-20PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A-20VC Vi3 24-Lead Molded SOJ
CY7C172A—-20DMB D14 24-Lead (300-Mil) CerDIP Military
25 CY7C172A-25PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A~-25VC V13 24-Lead Molded SOJ
CY7C172A-25DMB D14 24-Lead (300-Mil) CerDIP Military
35 CY7C172A-35PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C172A~35DMB D14 24-Lead (300-Mil) CerDIP Military
45 CY7C172A-45DMB D14 24-Lead (300-Mil) CerDIP Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vg 1,2,3
V1L Max. 1,2,3
Ix 1,2,3
Ioz 1,23
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
IsB1 1,2,3

Switching Characteristics

Parameter l Subgroups

READ CYCLE
trRC 7,8,9,10, 11
tAA 7,8,9,10, 11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
trcs 7,8,9,10, 11
tRCH 7,8,9,10, 11

WRITE CYCLE
twc 7,8,9,10,11
tSCE 7,8,9,10, 11
tAw 7,8,9,10, 11
tHA 7,8,9,10, 11
tsa 7,8,9,10, 11
tPWE 7,8,9,10,11
tsp 7,8,9,10, 11
tHD 7,8,9,10,11
tawg! ] 7,8,9,10, 11
tapyl] 7,8,9,10, 11

Note:

13. 7C171A only.

Document #: 38—00104—D
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Features

e Supports 66-MHz Pentium ™ micro-
processor cache systems with zero
wait states

e 32K by 18 common I/O
o Fast clock-to-output times
— 8.5ns

e Two-bit wraparound counter support-
ing Pentium and 486 burst sequence
(CY7C178)

e Two-bit wraparound counter support-
ing linear burst sequence (CY7C179)

e Separate processor and controller ad-
dress strobes

o Synchronous self-timed write

CYPRESS

PRELIMINARY

CY7C178
CY7C179

32K x 18 Synchronous

o Direct interface with the processor
and external cache controller

o Asynchronous output enable

o 1/Os capable of 3.3V operation

o Industry-standard pinout

e 52-pin PLCC and PQFP
Functional Description

The CY7C178 and CY7C179 are 32K by
18 synchronous cache RAMs designed to
interface with high-speed microprocessors
withminimumgluelogic. Maximum access
delay from clock rise is 8.5 ns. A 2-bit on-
chip counter captures the first addressin a
burst and increments the address automat-
ically for the rest of the burst access.

Cache RAM

The CY7C178 is designed for Intel Pen-
tium and i486 CPU-based systems; its
counter follows the burst sequence of the
Pentium and the i486 processors. The
CY7C179 is architected for processors
with linear burst sequences. Burst accesses
can be initiated with the processor address
strobe (ADSP) or the cache controller ad-
dress strobe (ADSC) inputs. Address ad-
vancement is controlled by the address ad-
vancement (ADV) input.

A synchronous self-timed write mecha-
nism is provided to simplify the write inter-
face. A synchronous chip select input and
an asynchronous output enable input pro-
vide easy control for bank selection and
output three-state control.

Logic Block Diagram Pin Configuration
PLCC
Top View
Q0
DATAN ‘w %
5 18 REGISTER £ LBIEE 9[9 B318reZ
S avintal
Ata = Ao -9+ ADDR 76 5 43 2'1 52515049 48 47
REG |4 DQg s DPl1]
7 15, DQg DQ;
2 2, Veca DQs
Lt v |7 0H Vssa Veea
ADV LOGIC 32Kx9 32K x 9 DQyo Vssa
RAM ARRAY | RAM ARRAY DQyy D05
DQs2 DQy
DQ13 DQ3
' wH Vssa DQ,
CLK > ‘-_' Veca Vssa
ST TIMING WL Dars Vooa
CONTROL o o DQys ba,
cs DPy[1 D 29 349G DQg
WH ———— ] 2122 23 24 25 26 27 28 29 30 31 32 33
WL ———————]
LILL 5?% ;8‘2’5 28F
18
178-2
DQ15 — DQo
DPy ~ DPg
OE
178-1
Selector Guide
7C178—-8 7C178-10 7C178-12
7C179-8 7C179-10 7C179-12
Maximum Access Time (ns) 8.5 10.5 12.5
Maximum Operating Current (mA) Commercial 225 210 180

Shaded area contains advanced information.

Note:
1. DPg and DP; are functionally equivalent to DQy.

Pentium is a trademark of Intel Corporation.
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Functional Description (continued)

Single Write Accesses Initiated by ADSP

This access is initiated when the following conditions are satisfied at
clock rise: (1) CS is LOW and (2) ADSP is LOW. ADSP-triggered
write cycles are completed in two clock periods. The address at Ag
through A4 is loaded into the address register and address advance-
ment logic and delivered to the RAM core. The write signal is ignored
in this cycle because the cache tag or other external logic uses this
clock period to perform address comparisons or protection checks. If
the write is allowed to proceed, the write input to the CY7C178 and
CY7C179 will be pulled LOW before the next clock rise. ADSP is
ignored if CS is HIGH.

If WH, WL, or both are LOW at the next clock rise, information
presented at DQy — DQq5 and DPy — DP; will be written into the
location specified by the address advancement logic. WL controls
the writing of DQg — DQ7 and DP( while WH controls the writing
of DQg — DQq5 and DP;. Because the CY7C178 and CY7C179
are common-I/O devices, the output enable signal (OE) must be
deasserted before data from the CPU is delivered to DQg — DQ15
and DPy — DP;. As asafety precaution, the appropriate data lines
are three-stated in the cycle where WH, WL, or both are sampled
LOW, regardless of the state of the OFE input.

Single Write Accesses Initiated by ADSC

This write access is initiated when the following conditions are sa-
tisfied at rising edge of the clock: (1) CS is LOW, (2) ADSC is
LOW, and (3) WH or WL are LOW. ADSC triggered accesses are
completed in a single clock cycle.

The address at Ag through A4 is loaded into the address register
and address advancementlogicand delivered to the RAM core. In-
formation presented at DQg — DQ;5 and DPy — DP; will be writ-
ten into the location specified by the address advancement logic.
Since the CY7C178 and the CY7C179 are common-I/O devices,
the outputenable signal (OE) must be deasserted before data from
the cache controller is delivered to the data and parity lines. Asa
safety precaution, the appropriate data and parity lines are
three-statedin the cycle where WHand WL are sampled LOW
regardless of the state of the OE input.

Single Read Accesses

A single read access is initiated when the following conditions are
satisfied at clock rise: (1) CS is LOW, (2) ADSP or ADSCis LOW,

and (3) WH and WL are HIGH. The address at A through A4 is
stored into the address advancement logic and delivered to the
RAM core. If the output enable (OE) signal is asserted (LOW),
data will be available at the data outputs a maximum of 8.5 ns after
clock rise. ADSP is ignored if CS is HIGH.

Burst Sequences

The CY7C178 provides a 2-bit wraparound counter, fed by pins Ag
— Ay, that implements the 486 and Pentium processor’s address
burstsequence (see Table 1). Note that the burst sequence depends

on the first burst address.
Table 1. Counter Implementation for the Intel

Pentium/486 Processor’s Sequence

First Second Third Fourth
Address Address Address Address
Ax + 1, Ax AX +1,Ax Ax + 1, Ax A + 1, Ax
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00

The CY7C179 provides a two-bit wraparound counter, fed by pins
A — Aj, that implements a linear address burst sequence (see

Table 2).
Table 2. Counter Implementation for a Linear Sequence
First Second Third Fourth
Address Address Address Address
Ax + 1, Ax AX + 1, Ax Ax + 1, Ax Ax + 1, Ax
00 01 10 11
01 10 11 00
10 11 00 01
11 00 01 10
Application Example

Figure 1 shows a 256-Kbyte secondary cache for the Pentium
microprocessor using four CY7C178 cache RAMs.

256 KB
66-MHz OSC
CLK CLK
ADR ADR
DATA DATA
ADS RSP
7C178
PENTIUM ADSC
PROCESSOR ADV
oF WH, WL
| e, o R
WH, WI
l— 11 1o 1= {
LK clk ADSC ADV OF WHy, WHi,  WH, W,
Wi, WL sz ng
ADR ADR
s ._] DATA
ADSP |—»-INTERFACE TO
CACHE  paTa CACHE MAIN MEMORY
TAG CONTROLLER
MATCH MATCH
DIRTY DIRTY
VALID VALID

Figure 1. Cache Using Four CY7C178s
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Pin Definitions

CY7C178

PRELIMINARY CY7C179

chip auto-address-increment logic. The ADSC in-
put should rot be connected to the ADS output of
the processor.

2-132

Signal Name Type # of Pins Description
Vee Input 1 +5V Power
Vcea Input 4 +5V or 3.3V (Outputs)
GND Input 1 Ground
Vssq Input 4 Ground (Outputs)
CLK Input 1 Clock
As — Ay Input 15 Address
ADSP Input 1 Address Strobe from Processor
ADSC Input 1 Address Strobe from Cache Controller
WH Input 1 Write Enable — High Byte
WL Input 1 Write Enable — Low Byte
ADV Input 1 Advance
OE Input 1 Output Enable
CS Input 1 Chip Select
DQ15—-DQg Input/Output 16 Regular Data
DP;-DPy ' Input/Output 2 Parity Data
Pin Descriptions
Signal Signal
Name IO Description Name 1/O Description
Input Signals WH 1 Write signal for the high-order half of the RAM
. . . This signal is sampled by the rising edge of
CLK I Clock signal. It is used to capture the address, the array. LS Sig .
data to be written, and the following control sig- CLK. If WH 1s.sampled as LOW’."C" assgrted, the
nals: ADSP, ADSC, CS, WH, WL, and ADV. It is control lgglc will perform a self~t1me§ wdnte of )
also used to advance the on-chip auto-address-in- P?’ljt_ thQs ﬁiggf&r?omeﬁm'cﬁp ata regis-
crement logic (when the appropriate control sig- eI into the se’ect ocation. nere is one
nals have been set). . exception to this. If ADSP, WH, and CS are as-
) serted (LOW) at the rising edge of CLK, the write
A4-Ag I Fifteen address lines used to select one of 32K signal, WH, is ignored. Note that ADSP has no
locations. They are captured in an on-chip register effect on WH if CS is HIGH.
on the rising edge of CLK if ADSP or ADSC is o s
LOW. The rising edge of the clock also loads the WL I Write f;}gﬁnal .for at]h.e 10w~01r‘§;’-{jh"‘tlhf °f. ﬂ.“e Rj-;M £
lower two address lines, Aj — Ay, into the on-chip aclﬁz If %‘.gn 1s sla;np eLO{,’V 1€ rising e ﬁe t(l"n
auto-address-increment logic if ADSP or ADSC is - L WL 1S sampled as » 1.e., asserted, the
LOW. control logic will perform a self-tlmgd write of
DQ7 - DQg and DPy from the on-chip data register
ADSP 1 Address strobe from processor. This signal is into the selected RAM location. There is one ex-
sampled at the rising edge of CLK. When this input ception to this. If ADSP , WL, and CS are asserted
and/or ADSC is asserted, Ag— A4 will be cap- (LOW) at the rising edge of CLK, the write signal,
tured in the on-chip address register. It also allows WL, is ignored. Note that ADSP has no effect of
the lower two address bits to be loaded into the WL if CS is HIGH.
on-chip auto-address-increment logic. If both — : . . .
ADSPPand ADSC are asserted at tk%e rising edge of ADV I Advance. This signal is sampled by the rising edge
CLK, only ADSP will be recognized. The ADSP of CLK. When it is asserted, it automatically incre-
input should be connected to the ADS output of the ::)eu[:tse:‘h;nzt-l? ;tg;';gll%;utﬁ::ggi:::f;i‘;’?:?:l_
processor. ADSP is ignored when CS is HIGH. cremented linearly. In the CY7C178, the address
ADSC I Address strobe from cache controller. This signal is will be incremented according to the Pentium/486
sampled at the rising edge of CLK. When this input burst sequence. This signal is xgnfjreﬁ ADSP or
and/or ADSP is asserted, Ag — A4 will be captured ADSC is asserted concurrently w_lth CS.. Note that
in the on-chip address register. It also allows the ADSP has no effect on ADV if CS is HIGH.
lower two address bits to be loaded into the on- [ I Chip select. This signal is sampled by the rising

edge of CLK. If CS is HIGH and ADSC is LOW,
the SRAM is deselected. If CS is LOW and ADSC
or ADSP is LOW, a new address is captured by the
address register. If CS is HIGH, ADSP is ignored.
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Pin Descriptions (continued)

Signal Signal
Name 1/O Description Name [I/O Description
OE 1 Output enable. This signal is an asynchronous in- DP,-DP, /0 Two bidirectional data I/O lines. These operate in

put that controls the direction of the data I/O pins.
If OE is asserted (LOW), the data pins are outputs,
and the SRAM can be read (as long as CS was as-
serted when it was sampled at the beginning of the
cycle). If OF is deasserted (HIGH), the data I/O
pins will be three-stated, functioning as inputs, and
the SRAM can be written.

Bidirectional Signals

DQjs-DQp I/O Sixteen bidirectional data I/O lines. DQ;5 — DQg
are inputs to and outputs from the high-order half
of the RAM array, while DQ7 — DQ are inputs to
and outputs from the low-order half of the RAM
array. As inputs, they feed into an on-chip data
register that is triggered by the rising edge of CLK.
As outputs, they carry the data read from the se-
lected location in the RAM array. The direction of
the data pins is controlled by OE: when OE is high,
the data pins are three-stated and can be used as
inputs; when OE is low, the data pins are driven by
the output buffers and are outputs. DQ;5 — DQg
and DQy - DQy are also three-stated when WH
and WL, respectively, is sampled LOW at clock
rise.

exactly the same manner as DQ;5 — DQo, but are
named differently because their primary purpose is
to store parity bits, while the DQs’ primary pur-
pose is to store ordinary data bits. DP is an input
to and an output from the high-order half of the
RAM array, while DPy is an input to and an output
from the lower-order half of the RAM array.

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................... —65°Cto +150°C  Latch-Up Current .................coovennon.. >200 mA
Ambient Temperature with :
Power Applicd oo _ss°Cto +125°c  Operating Range :
Supply Voltage on Vcc Relative to GND .... —0.5V to +7.0V Range Ten‘?;elll?a:::lt'e[:“] Vee Veeo
g%}gcﬁggse&gﬁllwfi_ ooutputs ~05VtoVee+05v | Coml | 0°Cto+70°C | SV=5% |3.0VitoVee
DC Input Voltagel ................. —05VtoVec +05v | Mil —55°Cto +125°C | SV£5% | 5V=5%
Current into Outputs (LOW) ...................... 20 mA
Electrical Characteristics Over the Operating Rangel*!
7C178-8 7C178-10 7C178—-12
7C179-8 7C179-10 7C179-12
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage | Vcc = Min, Iog=—4.0mA | 24 Vcea 24 Vcea 24 Vcea \'
VoL Output LOW Voltage | Vcc = Min, Iop=8.0 mA 0.4 0.4 0.4 v
Viu Input HIGH Voltage 2.2 Vce 22 Vce 22 Vce v
+0.3V +0.3V +0.3V
ViL Input LOW Voltagel2] -03] 08 | -03] 08 | -03] 08 v
Ix Input Load Current GND < Vi< Vcc -1 1 -1 1 -1 1 A
Ioz Output Leakage GND < V1 < Vc, -5 5 -5 5 -5 5 pA
Current Output Disabled
Notes:

2. Minimum voltage equals —2.0V for pulse durations of less than 20 ns.
3. Tais the “instant on” case temperature.

4. See the last page for Group A subgroup testing information.
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Electrical Characteristics Over the Operating Range (continued)[“]

7C178-8 7C178—-10 7C178-12
7C179-8 7C179-10 7C179-12
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Ios Output Short Circuit | Vec=Max., Vour=GND —-300 -300 -300 | mA
Current
Icc Ve Operating Supply | Vcc=Max., Com’l 225 210 190 mA
Current Tout=0mA,
f=fpmax =1/trc
Isp1 Automatic CE Power- | Max. V¢, CS > Com’l 50 40 30 mA
Down Current—TTL | Vi, Vin = Vg or
Inputs Vin < ViL,
f=fmax
Isp2 Automatic CE Power- | Max. V¢, CS >
Down Current— Vee = 03V, Vin >
CMOS Inputs Vce —0.3Vor Vin
< 0.3V, £=0[6] ‘
Shaded areas contain advanced information
Capacitancel’]
Parameter Description Test Conditions Max. Unit
CiN: Addresses Input Capacitance Tp =25°C,f =1 MHz, pF
Vee = 5.0V
Cin: Other Inputs pF
Cour Output Capacitance pF
Shaded areas contain advanced information
AC Test Loads and Waveforms
R1
OUTPUT Vecqo—————w— ALL INPUT PULSES
OUTPUTO—J_—- 3.0V - 0% ' 90%
RL = 50Q 10% 10%
5 pF R2 GND
V=15V I <3ns = <3ns
INCLUDING == =
JGAND ~ -
(a) Normal Load SCOPE (b)[81 High-Z Load
178-3 178-4
Notes:
5. Notmore than one output should be shortened at one time. Duration 8. Resistor values for Voco=5V are: R1=481Qand R2=255Q Resistor
of the short circuit should not exceed 30 seconds. values for Vccq=3.3V are R1=1179Q and R2=868Q

6. Inputs are disabled, clock signal allowed to run at speed.

7. Tested initially and after any design or process changes that may affect
these parameters.
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Switching Characteristics Over the Operating Range[°]
7C178-8 7C178-10 7C178-12
7C179-8 7C179-10 7C179-12

Parameter Description Min. Max. Min. Max. Min. Max. | Unit
tcyc Clock Cycle Time 125 15 20 ns
tcH Clock HIGH 5 6 8 ns
tcL Clock LOW 5 6 8 ns
tAS Address Set-Up Before CLK Rise 25 2.5 2.5 ns
tAH Address Hold After CLK Rise 0.5 0.5 0.5 ns
tcpv Data Output Valid After CLK Rise 85 10 12 ns
tpoH Data Output Hold After CLK Rise 3 3 3 ns
tADS ADSP, ADSC Set-Up Before CLK Rise 2.5 2.5 2.5 ns
tADSH ADSP, ADSC Hold After CLK Rise 0.5 0.5 0.5 ns
tWES WH, WL Set-Up Before CLK Rise 2.5 2.5 2.5 ns
tWEH WH, WL Hold After CLK Rise 0.5 0.5 0.5 ns
tADVS ADV Set-Up Before CLK Rise 25 2.5 2.5 ns
tADVH ADV Hold After CLK Rise 0.5 0.5 0.5 ns
tps Data Input Set-Up Before CLK Rise 25 2.5 2.5 ns
tpH Data Input Hold After CLK Rise 0.5 0.5 0.5 ns
tcss Chip Select Set-Up 2.5 2.5 2.5 ns
tcsH Chip Select Hold After CLK Rise 0.5 0.5 0.5 ns
tcsoz Chip Select Sampled to Output High Z[10] 6 6 2 7 ns
troz OE HIGH to Output High Z[10] 6 6 2 7 ns
tEOV OE LOW to Output Valid 5 5 6 ns
twEOZ WH or WL Sampled LOW to Output High Z[10, 11] 5 6 7 ns
tWEOV WH or WL Sampled HIGH to Output Valid(!!] 8.5 10 12 ns

Notes:

9,

Unless otherwise noted, test conditions assume signal transition time

of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to
3.0V, and output loading of the specified Ior/Ion and load capaci-

tance. Shown in Figure (a) and (b) of AC Test Loads.
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10. tcsoz, teoz, and twgoz are specified with a load capacitance of 5 pF

asinpart (b) of ACTest Loads. Transition is measured + 500 mV from
steady state voltage.

11. Atany given voltage and temperature, twgoz min. is less than twgoy

min.



CY7C178
= : PRELIMINARY Y7C1
3; CYPRESS arei

Switching Waveforms
Single Read!!2]

RIS, AR
s T TSR
e T

twes —>1e— twen —-I

s TSI TRIKKKKKKK
oo STTTIITI KKK HKKR -1

178-5

Single Write Timing: Write Initiated by ADSP

tou i toL
CLK ——-———-—-————————J zf-—-----\SLih-——————__-_-;7‘(-----_-\\\\\_______-_--_J///

= TR : R IIIIIIR
s TR T KIS

tADs —>= tapsH
ADSP

a0 I T YR

oo TR TN IHIIILS

DATA OUT \|

teoz —:l
OE
178-6
Notes:

12. OE is LOW throughout this operation. 14. ADSP has no effect on ADV, WH, and WL if CS is HIGH.
13. If ADSP is asserted while CS is HIGH, ADSP will be ignored.
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Switching Waveforms (continued)

Single Write Timing: Write Initiated by ADSC
le—— ton 4 toL

o TN N K
T T RIS

e TR T USRI

taps —f= taApsH
ADSC

wn e SOOSE T " HRIIKK SOOKK
MMKXXXX£ 'ixxxxxxxxxxxxx
—

DATA OUT
F teoz il

OE

178-7

Burst Read Sequence with Four Accesses

oK __7/_&/\_7%%‘
ST R
tas —>te= tan
oness SO TR XKIS

taDs —>1e tapsH >
e KD

o TTTSOK. | AR /R /R

ma TSR TN T T XXKXKK
GEzfz\

[ tcov tooH
oo RS K AN EH I RXEH LS

| l |

178-8
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Switching Waveforms (continued)

Output (Controlled by OE)

paTAOUT X X XXX \I —.||<

teoz —q teov
OE

Write Burst Timing: Write Initiated by ADSC

aw — A N f A S

tcss tcsH

N 2 XXX ALK K XKLL X XXX XX

twes tWEH

K AN | KRN /KRN /X

178-9

WH, WLt 7N

OE
Y taps | tabsH ) )
oo T 13 TR X
taps | tabsH ‘
wosc OR XX T XK KX N

tas taH

o F R AR KKK KK IIKKR

tabvs | tabvH

ovia L XXX XN, RN LN £

ibs toH

DATA . DATAQ DATA1 DATA2 DATA3

178-10
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Switching Waveforms (continued)

Write Burst Timing: Write Initiated by ADSP

o« __t;{_\%‘\_/'\_/—\_;fl
s Xk | 4 OO | XXX
w s OONL AN | LN | AN | /XXX
® ¥

st XXAXX | X7 | X7 | X | XXX

taDs_| tADs|
o K| A7 TR | | KK

A00R K}\Q_'j( DXL AKX ><>O<><X XXX

taDvs [ tADVH

DATA >< >< >@E;:TA0 DATA1 DAW DATAWXX
| | |

178-11
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Switching Waveforms (continued)

Output Timing (Controlled by CS)

CLK Z[—__L]

taps | taDsH

I

oo ST FRRXRE_ | FRIXKKK

tcss —pe tosH
CS

tcss | tcsH

|

[e———— tcpy —>

XXX

e— tcsoz —

DATA OUT

178-12

Output Timing (Controlled by WH/WL,

CLK
taDs

taDsH

" Taps | 1ADSH

€ N

ADSC and 4
o X XA

twes —
WH, WL

re— twen

ARXXXXA AR XXX

le——— tweoz ——»

[— tWEOV —

AXXX XXX

DATA OUT
178-13
Truth Table
Input
CS ADSP | ADSC | ADV WHorWL | CLK Address Operation
H L H H H L—+H | Same address as ADSP ignored, read cycle
previous cycle
H L H L H L—+H | Incremented burst | ADSP ignored, read cycle in burst
address sequence
H L H H L L—+H Same address as ADSP ignored, write cycle
previous cycle
H L H L L L—H Incremented burst | ADSP ignored, write cycle in burst
address sequence
H X L X X L-H | NA Chip deselected
L L X X X L—+H | External Read cycle, begin burst
L H L X H L—-H | External Read cycle, begin burst
L H L X L L—H | External Write cycle, begin burst
X H H L L L—+H | Incremented burst | Write cycle, in burst sequence
address
X H H L H L—-H Incremented burst | Read cycle, in burst sequence
address
X H H H L L—+H | Same address as Write cycle
previous cycle
X H H H H L—+H | Same address as Read cycle
previous cycle
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
8 CY7C178-8JC 169 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C178-8NC TBD 52-Lead Plastic Quad Flatpack
10 CY7C178-10JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C178—10NC TBD 52-Lead Plastic Quad Flatpack
12 CY7C178-12JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C178-10NC TBD 52-Lead Plastic Quad Flatpack
CY7C178-12YMB Y5§ 52-Pin Ceramic Leaded Chip Carrier | Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
8 CY7C179-8JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C179-8NC TBD 52-Lead Plastic Quad Flatpack
10 CY7C179-10JC J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CY7C179-10NC TBD: 52-Lead Plastic Quad Flatpack
12 CY7C179-12]C J69 52-Lead Plastic Leaded Chip Carrier | Commercial
CYIC179~12NC TBD | 52-Lead Plastic Quad Flatpack
CYTC179- 12YMB Y59 | 52-Pin Ceramic Leaded Chip Carrier | Military

Shaded areas contain advanced information.

Document #: 38—00243
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Features
High speed
—taa = 2518

9-bit organization is ideal for cache
memory applications

CMOS for optimum speed/power
Low active power

— 770 mW

Low standby power

—195 mW

TTL-compatible inputs and outputs

e Automatic power-down when dese-
lected

Easy memory expansion with CEy,
CE;, OE options

YPRESS

CY7C182

Functional Description

The CY7C182 is a high-speed CMOS stat-
ic RAM organized as 8,192 by 9 bits and it
is manufactured using Cypress’s high-per-
formance CMOS technology. Access times
as fast as 25 ns are available with maximum
power consumption of only 770 mW.

The CY7C182, which is oriented toward
cache memory applications, features fully
static operation requiring no external
clocks or timing strobes. The automatic
power-down feature reduces the power
consumption by more than 70% when the
circuit is deselected. Easy memory expan-
sionis provided by an active-LOW chipen-
able (CE;), an active HIGH chip enable
(CEy), an active-LOW output. enable
(OE), and three-state drivers.

An active-LOW write enable signal (WE)
controls the writing/reading operation of

8K x 9 Static RAM

the memory. When CE; and WE inputs
areboth LOW, data on the nine data input/
output pins (I/Og through I/Og) is written
into the memory location addressed by the
address present on the address pins (Ag
through A7). Readingthe deviceisaccom-
plished by selecting the device and enab-
ling the outputs, (CE; and OE active LOW
and CE; active HIGH), while (WE) re-
mains inactive or HIGH. Under these con-
ditions, the contents of the location ad-
dressed by the information on address pins
is present on the nine data input/output
pins.

The input/output pins remain in a high-im-
pedance state unless the chip is selected,
outputs are enabled, and write enable
(WE) is HIGH.

A die coat is used to ensure alpha immunity.

Shaded area contains preliminary information.
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Logic Block Diagram Pin Configuration
! ! ! ! ! ! ! DIP/SOJ
K'i Top View
A1 Vee
|—__‘I |‘-’ r [ |————J 0o A5z wE
Asgs CE,
INPUT BUFFER o NN N
1 As 5 Az
U Ao 6 %15
A 7
Aq - ‘ | '.L\( /0, o Ao
Az g @ Vo |2;2 E 9 ECE;
10
ﬁi g 256 32x 9 2 __I"-L\( ? vo, g1 oy
L w 1/0; 12 1/O
As & ARRAY b 2 | U 1/04 1/02 E 13 |/oz
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Selection Guide
7C182-25 7C182-35 7C182-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Current (mA) I Com’l 140 140 140
Maximum Standby Current (mA) 3 35 35
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines,

not tested.)

Storage Temperature ................

Ambient Temperature with
Power Applied

Supply Voltage to Ground Potentiallll . .

DC Voltage ApFlied to Outputs
in High Z Statelll

DC Input Voltagel'] .................

Electrical Characteristics Over the Operating Range

CY7C182

Output Current into Outputs (LOW) ............... 20 mA

Static Discharge Voltage ........................ >2001V
... —=65°Cto +150°C  (per MIL-STD-883, Method 3015.2)

Latch-Up Current .............cooiviiieiinn., >200 mA
...—55°Cto +125°C .
..... -0.5Vto +7.0V Operating Range

Ambient
Range Temperature Vee

..... -0.5Vto +7.0V - = =
.... 05V to +7.0V Commercial 0°Cto + 70°C - 5V £ 10%

7C182-25, 35, 45
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee Min, Iog = —4.0 mA. 2.4 \%
VoL Output LOW Voltage Ve Min, I, = 8.0 mA 0.4 \'%
Vg Input HIGH Voltage 22 Vce \'%
Vi Input LOW Voltagell] —-0.5 0.8 v
Ix Input Load Current GND < VN < Vcc, -10 +10 uA
GND < Vour < Vo,
Output Disabled
Ioz Output Leakage Current | Vcc = Max., Voyt = GND -10 +10 nA
Tos Output Short Circuit Ve = Max., Voyt = GND -300 mA
Current(?]
Icc Vcc Operating Circuit Ve Max,, Output Current = 0 mA, 140 mA
Current f = Max., ViNy = V¢c or GND
Isp1 Automatic Power-Down | Max V¢, CE; > Vi, CE; < Vyp, 35 mA
Current — TTL Inputs VIN > Vg or ViN < Vpi, f = fimax
Ismy Automatic Power-Down | Max V¢, CEg > Ve — 0.3V, CE; < 0.3V, 20 mA
Current — CMOS Inputs | ViN> Ve — 03Vor Vi< 0.3V, f=0
Shaded area contains preliminary information.
Capacitancel3!
Parameter Description Test Conditions Max. Unit
CouTt Output Capacitance Ty = 25°C, f = 1 MHz, 10 pF
Cin Input Capacitance Vee = 5.0V 10 pF
Notes:

1. Vi (min.) = —3.0V for pulse durations of less than 20 ns.

2. Duration of the short circuit should not exceed 30 seconds. Not more these parameters.
than one output should be shorted at one time.
AC Test Loads and Waveforms
R1481Q R1481Q
[ —— L ——" L
5V 5V ALLINPUT PULSES
OUTPUT OUTPUT q 3.0v =
10% 90%
30 pF R2 5pF R2 GND
I 255Q I L2559 -
INCLUDING &= INCLUDING = - =5ns
JGAND ~ - JIGAND ~ - Ca23
SCOPE SCOPE
(a) Normal Load (b) High-Z Load
Equivalent to: THEVENIN EQUIVALENT

167Q

OUTPUT 0= A0 1,73V

2-143

K 90%

10%

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

<5ns

C182-4
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Switching Characteristics Over the Operating Range

Parameter Description

READ CYCLE!“!
tRC Read Cycle Time
tAA Address to Data Valid
tOHA Data Hold from Address Change
tACEL CE; Access Time
tACE2 CE; Access Time
tLZCE1 CE; LOWtoLow Z
tLZCE2 CE; HIGH to Low Z
tHZCE1 CE; HIGH to High 7I5]
tHZCE2 CE, LOW to High ZI[5]
tpu CE; LOW to Power-Up
tpD CE; HIGH to Power-Down
tDOE OE Access Time
tLZOE OELOW to Low Z
tHZOE OE HIGH to High ZI5]
WRITE CYCLEIL®]
twe Write Cycle Time
tsA Address Set-Up Time
taw Address Valid to End of Write
tsp Data Set-Up Time
tSCE1 CE; LOW to Write End
tscE2 CE; HIGH to Write End
tPWE WE Pulse Width
tHA Address Hold from End of Write
tHD ) Data Hold Time
tLZWE Write HIGH to Low Z[7]
tHZWE Write LOW to High ZI5. 78]

Shaded area contains preliminary information.

Nof

tes:
4, WE is HIGH for read cycle.
5. tazceand tyzwe are specified with Cp, = 5 pF Transition is measured
+ 500 mV from steady-state voltage.
6. The internal write time of the memory is defined by the overlap of CE;
LOW, CE; HIGH, and WE LOW. All three signals must be asserted
to initiate a write and any signal can terminate a write by being deas-

7C182-35 | 7C182—-45
Min. | Max. | Min. | Max. Unit
35 45 ns
35 45 ns
3 3 ns
35 45 ns
35 45 ns
5 ns
5 5 ns
20 25 ns
20 25

0 0 ns
20 25 ns
20 20 ns
3 3 ns
20 25 ns
35 45 ns
0 0 ns
30 40 ns
20 25 ns
30 40 ns
30 40 ns
25 30 ns
0 ns
0 ns
3 3 ns
13 15 20 ns

serted. The data input set-up and hold timing should be referenced to
the rising edge of the signal that terminates the write.

At any given temperature and voltage condition, ty zwg is less than
tazwe for any given device. These parameters are sampled and not
100% tested.

Address valid prior to or coincident with CE transition LOW and CE,
transition HIGH.
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Switching Waveforms
Read Cycle No. 1[4 L |
tre
ADDRESS *
tan |
fe—— top ——
DATA OUT PREVIOUS DATA VALID X X DATA VALID
i C1825
Read Cycle No. 2[4 10]
CE, ™\ tre %
N /
/ N
CEp J :ACE1 N
OE _ﬂ ACE2 I
tHzoe
tz08 ti)i* ) HICE M Ligw
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID )—
L————— tLz0E ———>]
t
4 , je— tpp —"
Ve Pu IcC
SUPPLY 50% 50%
CURRENT ISB
C182-6
Write Cycle No. 1 (WE—I_ Controlled)[6] )
'WC
:scm
SCE2
oS NI 7
S 4 N
CS, 5 N
taw tHa —>|
WE tsa tpwe
N V4
i\\é\ /|
< tsp | tHp
DATA IN )l( DATA VALID >|<
e thzwe H\I le— tizwe
HIGH IMPEDANCE l y—
DATA I/O DATA UNDEFINED /I r
C182-7
Notes:

9. Device is continuously selected. OE, CE; = Vy1.. CE; = Viy. 10. If CE; goes HIGH and CE; goes LOW simultaneously with WE

HIGH, the output remains in a high-impedance state.
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CY7C182

Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled)[6 10]

twe »!
ADDRESS X k
CE4
N 4
N 7
t tsCE1
SA tsce2
N
CE, / ( N
taw tHa —>
\| twe /
WE N\ Z A
e tsp tHD
DATAIN * DATA VALID
tHzwe
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED /l
C182:8
Truth Table
CE; CE; OE WE ‘ Data In Data Out Mode
H X X X V4 z Deselect/Power-Down
L H L H V4 Valid Read
L H X L Valid Z Write
L H H H Z z Output Disable
X L X X Z z Deselect
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Range

Package Type

0

25 CY7C182-25PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C182-25VC V21 28-Lead Molded SOJ

35 CY7C182-35PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C182-35VC V21 28-Lead Molded SOJ

45 CY7C182—-45PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C182-45VC V21 28-Lead Molded SOJ

Shaded area contains preliminary information.

Document #: 38—00110—-E
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Features
o High speed
—15ns
e Fast tpog
o Low active power
— 715 mW
Low standby power
—220 mW
e CMOS for optimum speed/power

YPRESS

CY7C185

Functional Description

The CY7C185 is a high-performance
CMOS static RAM organized as 8192
words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable
(CE)), an active HIGH chip enable (CE,),
and active LOW output enable (OE) and
three-state drivers. This device has an au-
tomatic power-down feature (CE;),reduc-
ing the power consumption by 70% when
deselected. The CY7C185 is in a standard

8K x 8 Static RAM

the eight data input/output pins (I/Og
through 1/07) is written into the memory
location addressed by the address present
on the address pins (Ag through Aj).
Reading the device is accomplished by se-
lecting the device and enabling the out-
puts, CE; and OE active LOW, CE; active
HIGH, while WE remains inactive or
HIGH. Under these conditions, the con-
tents of the location addressed by the in-
formation onaddress pinsis present on the
eight data input/output pins.

e Easy memory expansion with CE;, 300-mil-wide DIP and SOJ package. The input/outputpi ininahichi
CE; and OE features . . . i e input/output pins remain in a high-im-
T ible i An active LOW write enable signal (WE)  5eqance state unless the chip is selected,

¢ TTL-compatible inputs and outputs  controls the writing/reading operation of outputs are enabled, and write enable

¢ Automatic power-down when dese- the memory. When CE; and WE inputs (W) js HIGH. A die coat is used to en-
lected are both LOW and CE; is HIGH, data on sure alpha immunity.

Logic Block Diagram Pin Configurations

DIP/SOJ
Top View
1 1/0g
— INPUT BUFFER
1/04
Ay U /02
23 & 2
A3 Q s 1/03
A Q Ly 256x32x8 y
As [=) ARRAY n c185-2
As % E 1/04
A7 s @
Ag 105
74\
| 10g
TE POWER
cEs 3 COLUMN DECODER] | DOWN /07
we 1
o triett
o o o - o
< < <(‘- <" <" C185-1
Selection Guidel!l
~7C185-12 7C185—15 7C185-