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How To Use This Book

This book has been organized by product type, beginning
with Product Information. The products then follow, be-
ginning with SRAMs, then PROMs, EPLDs, LOGIC
(FIFO products are included in this section), RISC, Mod-
ules, and ECL. A section containing military information
is next, followed by the BridgeMOST™ product family, the
Cypress programming board, QuickPro, and Cypress’ pro-
grammable logic design tool, the PLD ToolKit. Within
each section, data sheets are arranged in order of part num-
ber. Quality and Reliability aspects follow next, then Ap-
plication Briefs, and finally Thermal Data and Packages.

Published February 1, 1989

BridgeMOSTM is a trademark of Cypress Semiconductor Corporation.

A Numeric Device Index is included after the Table of
Contents that identifies products by numeric order, rather
than by device type. To further help you in identifying
parts, a Product Line Cross Reference is in the Product
Information section. It can be used to find the Cypress part
number that is comparable to another manufacturer’s part
number.

© Cypress Semiconductor Corporation, 1989. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation
assumes no responsibility for the use of any circuitry other than circuitry embodied in a Cypress Semiconductor Corporation product. Nor does it convey
or imply any license under patent or other rights. “‘Cypress Semiconductor does not authorize its products for use as critical components in life support
systems where a malfunction or failure of the product may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life support systems applications implies that the manufacturer assumes all risk of such use and in so doing indemnifies Cypress

Semiconductor against all damages.’
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PAL® is a registered trademark of Monolithic Memories Inc.
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7C263 8192 x 8 Reprogrammable PROM ............. ... ..., 3-60
7C264 8192 x 8 Reprogrammable PROM .......... ... i, 3-60
7C265 64K Registered PROM . ..ottt i 3-711
7C266 8192 x 8 Reprogrammable EPROM . ........................................ 3-81
7C268 8192 x 8 Reprogrammable Registered Diagnostic PROM ....................... 3-86
7C269 8192 x 8 Reprogrammable Registered Diagnostic PROM ....................... 3-86
7C271 32,768 x 8 Reprogrammable Power Switched PROM ........... ...t 3-99
7C274 32,768 x 8 Reprogrammable PROM ........ ... ... oo, 3-99
7C277 32,768 x 8 Reprogrammable Registered PROM ......................ooiit, 3-107
7C279 32,768 x 8 Reprogrammable Registered PROM ................ ..., 3-107
7C281 1024 X B PROM ..ot i i e i e i e 3-118
7C282 1024 X 8 PROM ..ottt et 3-118
7C285 65,536 x 8 Reprogrammable Fast Column Access PROM........................ 3-127
7C286 65,536 x 8 Reprogrammable Registered PROM .................... ... ... ... 3-128
7C287 65,536 x 8 Reprogrammable Registered PROM ..................... .. ..ol 3-128
7C289 65,536 x 8 Reprogrammable Fast Column Access PROM........................ 3-127
7C291 2048 x 8 Reprogrammable PROM ......... ..., 3-129
7C291A 2048 x 8 Reprogrammable PROM . ...........coiiiiiiiiiiiiiiiiiienn, 3-138
7C292 2048 X 8 PROM ...ttt e s 3-129
7C292A 2048 x 8 Reprogrammable PROM ..., 3-138
7C293A 2048 x 8 Reprogrammable PROM ................ ..o, e 3-138
7C330 Synchronous State Machine Reprogrammable PLD.......................oooa.. 4-80
7C331 Asynchronous Registered EPLD . ......... ... oottt 4-91
7C332 Combinatorial Registered EPLD .............. ... ... ... ... ... 4-103
7C340 EPLD Family Multiple Array Matrix High Density EPLDs .. .......ooooiiiiiiiiiiiiiiinn., 4-112
7C361 Ultra High Speed State Machine ............ ..o, 4-123
7C401 Cascadeable 64 x4 FIFO ... ...ttt 5-24
7C402 Cascadeable 64 x SFIFO ... ... .. i 5-24
7C403 Cascadeable 64 x 4 FIFO with Output Enable ....................oiiiiia, 5-24
7C404 Cascadeable 64 x 5 FIFO with Output Enable ............. ...t 5-24
7C408A Cascadeable 64 x 8 FIFO with Output Enable ................ ... .. ... ... ... 5-34

7C409A Cascadeable 64 X O FIFO ... ..ttt ittt ittt eieetaeenaeneanns 5-34
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Device Number

7C420
7C421
7C424
7C425
7C428
7C429
7C510
7C516
7C517
7C601
7C602
7C604
7C605
7C608
7C609
7C901
7C909
7C910
7C911
7C9101
7C9115
7C9116
7C9117
8C150
8C245
8C291
8C901
8C909
8C911
93422
93422A
93L422
93L422A
M1420
M1421
M1422
M1460
M1461
M1610
Mié611
M1620
M1621
M1622
M1623
M1626
M1641
M1804
M1821
M1822
M1830
M1831
M1832
PAL C 20 Series

PAL C 22V10
PAL C 22V10B
PLD C 18G8
PLD C 20G10
PLD C 20G10B
PLD C 20RA10

Numeric Device Index (continueq)

Description Page Number
Cascadeable 512 X 9FIFO .......... ottt 5-48
Cascadeable SI2X9FIFO ...ttt i 5-48
Cascadeable 1024 X 9FIFO ... ..ottt 5-48
Cascadeable 1024 x 9 FIFO ......... . .. 5-48
Cascadeable 2048 x 9 FIFO ... ...t i i e e 5-48
Cascadeable 2048 x 9FIFO ...... ... .. i i 5-48
16 x 16 Multiplier Accumulator .......... ..o i i 5-60
16X 16 Multiplier. . . ... e 5-72
16X IO Multiplier. . ..ottt e e e s 5-72
32-Bit RISCInteger Unit ........oviiiiiiiiiii i 6-6
Floating Point Unit . .....ooviiiun i it i eaans 6-12
Cache Controller and Memory Management Unit ..............cooiiiiiiinnan. 6-13
Multiprocessor Cache Controller and Memory Management Unit . .................. 6-17
Floating-Point Controller . ...ttt ieinnnennnn. 6-18
Floating-Point Processor. . ... ....... ..t 6-23
CMOS Four-Bit SHCE. . . oo oo i i e 5-84
MicCroprogram SEQUENCET . ... ..vvttunttet ittt ettt it 5-99
Microprogram Controller . ...t 5-110
MiCroOprogram SEqUENCET . .. .vvvvvnutt ettt ettt e taaiteeneneeeenns 5-99
CMOS 16-Bit SHCE . . . oottt e i s 5-121
CMOS 16-Bit Microprogrammed ALU ......... ... 5-138
CMOS 16-Bit Microprogrammed ALU . ........ ..o, 5-138
CMOS 16-Bit Microprogrammed ALU . ..........c.uuiriiiiiiiiiiiiinenn.. 5-138
BridgeMOS 1024 x 4 Static RAM Separate I/O . .......... ..., 10-1
BridgeMOS 2048 x 8 Reprogrammable Registered PROM ......................... 10-1
BridgeMOS Reprogrammable 2048 x 8PROM ............ooiiiiiiiiiinnnnnn. 10-1
BridgeMOS Four-Bit SHCe . ........ouuviiiiiiiiiii i 10-1
BridgeMOS Microprogram SEqUENCET . .. ..o vuvvtteeenuunereeennnneeinneeeeennns 10-1
BridgeMOS Microprogram SEqUENCET . . . ... vuvvttteinnueteernanneeeinneeeeennns 10-1
256 x 4 Static RAM Separate I/O ... 2-252
256 x 4 Static RAM Separate I/O . ...t 2-252
256 x 4 Static RAM Separate I/O ...ttt 2-252
256 x4 Static RAM Separate I/O ........oiiiiii i 2-252
128K x8StaticRAMModule ........coiiiiiiiiiiiii i e 2-259
128K x 8 Static RAMModule ... 2-265
128K x 8 Static RAMMOodule . ....oovviitiiiiii i 2-271
512K x8StaticRAMModule ... 2-277
512K x 8Static RAMModule ... ...t 2-282
16K x 16 Static RAM Module ... ...t 2-287
16K x 16 Static RAMModule ........cooiiiiiiiiiiiiiiiiii i, 2-293
64K x 16 Static RAMModule ... 2-299
64K x 16 Static RAM Module ...... ... 2-305
64K x 16 Static RAMModule .........cooiiiiiiiii 2-311
64K x 16 Static RAM Module ........ ... i 2-312
64K x 16 Static RAMModule .......viii i e 2-318
256K x 16 StaticRAM Module ... 2-324
1K x 32 Static RAM Module Separate I/O . ........oviiiiiiiiiiiiiiiiiie e 2-330
16K x 32 Static RAMModule .......ooiviiiiiiiiiiiiiiii i 2-331
16K x 32 Static RAM Module Separate I/O . ..........coiiiiiiiiiiinii i 2-337
64K x 32 Static RAM Module .........ccvuuiiiiiiiiii i 2-343
64K x 32 Static RAMModule ...ttt i i i 2-349
64K x 32 StaticRAMModule ...... ..ottt e 2-355
Reprogrammable CMOS PAL Device . .......oovviiiiiiiiiiiiiiiiiiiiia e 4-7
............................................................................... 4-7
............................................................................... 4-7
............................................................................... 4-7
............................................................................... 4-7
Reprogrammable CMOS PAL Device . . ... oovvviti i 4-61
Reprogrammable CMOS PAL Device . .. ..vvviiiniiiiiiiiiiiiiiii e, 4-61
CMOS Generic 20 Pin Programmable Logic Device ...........cooviiiiniiinninn. 4-26
CMOS Generic 24 Pin Reprogrammable PLD ..., 4-33
CMOS Generic 24 Pin Reprogrammable PLD .................cooiiiiin .. 4-33

Reprogrammable Asynchronous CMOS Programmable Logic Device................ 4-52
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Cypress Semiconductor Background

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

The initial semiconductor process, a CMOS process em-
ploying 1.2 micron geometries, was introduced in March
1984. This process is used in the manufacturing of Static
RAMs and Logic circuits. 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 in-
troduction, these processes were the most advanced pro-
duction processes in the industry. Following the 1.2 micron
processes, a 0.8 micron CMOS SRAM process was imple-
mented 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 perform-
ance markets with state-of-the-art integrated circuits, Cy-
press will introduce two new processes in 1989. These will
be a bipolar submicron 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 technology, allows Cypress to introduce the fastest,
highest performance circuits in the industry. Cypress’
products fall into seven families: high speed Static RAMs,
PROMS, Erasable Programmable Logic Devices, Logic,
RISC microprocessors, ECL, and module products. Mem-
bers of the Static RAM family include devices in densities
of 64 bits to 256K bits, and performance from 7 ns to
35 ns. The various organizations, 16 x 4, 256 x 4 through
256K x 1, 32K x 8, and 64K x 4, provide optimal solutions
for applications such as large mainframes, high-speed con-
trollers, communications, and graphics display.

Cypress’ programmable products consist of high speed
CMOS PROMs and Erasable Programmable Logic Devic-
es (EPLDs), both employing an EPROM programming el-
ement. Like the high speed Static RAM family, these prod-
ucts are the natural choice to replace older devices because
they provide superior performance at one half of the power
consumption. PROM densities range from 4K to 256K bits
in byte wide organization. EPLD products range from 20-
pins to 68-pins with performance as fast as 12 ns. To sup-
port new programmable products, Cypress introduced the
QuickPro™ programming system (CY3000) for PLDs and
PROMs, and the PLD ToolKit for PLDs. QuickPro is a
development tool which includes a single, IBM PC® com-
patible add-on board, and a software utility program. The
PLD ToolKit is a software design tool that assembles and
simulates logic functions, generates JEDEC files, and re-
verse assembles to create source files. Both QuickPro and

the PLD ToolKit software are updated via floppy disk,
thereby allowing quick support of all Cypress programma-
ble products.

Logic products include circuits such as 4-bit and 16-bit
slices, 16 x 16 multipliers, and 16-bit microprogrammable
ALUs, as well as a family of FIFOs that range from 64 x 4
to 2048 x 9. FIFOs provide the interface between digital
information paths of widely varying speeds. This allows the
information source to operate at its own intrinsic speed
while the results may be processed or distributed at a speed
commensurate with need.

Until 1988, all Cypress products were TTL 1/0 compati-
ble. In 1989, Cypress will introduce ECL products having
access times (propagation delays) of less than 3 ns in either
of the popular 1/O configurations, 100K or 10K/10KH.
ECL RAMs include 256 x 4 and 1K x 4 RAM families
with balanced read/write cycles. The ECL PLDs are com-
binatorial 16P8 and 16P4 devices that can be programmed
on QuickPro and other commercially available program-
ming tools. Both the RAMs and PLDs are offered in low
power versions, reducing operating power by 30 to 40 per-
cent, while achieving 5 ns access time (RAM) and 6 ns tpp
(PLD).

The module family consists of both standard and custom
modules incorporating circuits from the other six product
families. This capability provides a fast, low risk solution
for designs requiring the ultimate in system performance
and density. Several module configurations are available
depending on height and board real estate constraints.
Modules include Single-In-Line, Dual-In-Line, Dual Sin-
gle-In-Line, Vertical Dual-In-Line, Quad-In-Line, and
(Staggered) Zig-Zag-In-Line packages.

Cypress’ CY7C600 family of RISC microprocessor prod-
ucts provides state-of-the-art high performance computing
for applications ranging from UNIX-based business com-
puters and workstations to embedded controls. Based on
the SPARCTM RISC architecture, the family provides a
complete solution with Integer Unit (IU), Floating-Point
Unit (FPU), Cache Control and Memory Management
Unit (CMU) and Cache RAMs (CRAMs). The family is
functionally partitioned to provide a range of features, per-
formance, and price to suit each type of application.

Situated in California’s Silicon Valley (San Jose) and
Round Rock (Austin), Texas, Cypress houses R&D, de-
sign, wafer fabrication, assembly, and administration. The
facilities are designed to the most demanding technical and
environmental specifications in the industry. At the Texas
facility, the entire wafer fabrication area is specified to be a
Class 1 environment. This means that the ambient air has
less than 1 particle of greater than 0.2 microns in diameter
per cubic foot of air. Other environmental considerations
are carefully insured: temperature is controlled to a +0.2
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.

IBM PC® is a registered trademark of International Business Corporation.

QuickPro™ is a trademark of Cypress Semiconductor Corporation.
SPARCTM js a trademark of Sun MicroSystems, Inc.




5" Creress
%loomum

Cypress Semiconductor Background (Continued)

Attention to assembly is equally as critical. Cypress assem-
bles and tests 55 packages in the United States at its San
Jose, California, plant. Assembly is completed in a clean
room until the silicon die is sealed in a package. Lead
frames are handled in carriers or cassettes through the en-
tire operation. Automated robots remove and replace parts
into cassettes. Using sophisticated automated equipment,
parts are assembled and tested in less than five days. The
Cypress assembly line is the most flexible, automated line
in the United States.

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

Cypress Process Technology

In the last decade, there has been a tremendous need for
high performance semiconductor products manufactured
with a balance of SPEED, RELIABILITY, and POWER.
Cypress Semiconductor has overcome the classically held
perceptions that CMOS is a moderate performance tech-
nology.

Cypress initially introduced a 1.2 micron “N” well tech-
nology with double layer poly, and a single layer metal.
The process employs lightly doped extensions of the heavi-
ly doped source and drain regions for both “N” and “P”
channel transistors for significant improvement in gate de-
lays. Further improvements in performance, through the
use of substrate bias techniques, have added the benefit of
eliminating the input and output latchup characteristics as-
sociated with the older CMOS technologies.

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

To maintain our leadership position in CMOS Technology,
Cypress has introduced a sub-micron technology into pro-
duction. This process reduces the drawn channel length
from the current 1.2 microns to 0.8 microns. This sub-mi-
cron breakthrough makes Cypress’ CMOS one of the most
advanced production processes in the world.

To further enhance the technology from the reliability di-
rection, improvements have been incorporated in the pro-
cess and design, minimizing electrostatic discharge and in-
put signal clipping problems.

Finally, although not a requirement in the high perform-
ance arena, CMOS technology substantially reduces the
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power consumption for any device. This improves reliabili-
ty by allowing the device to operate at a lower die tempera-
ture. Now higher levels of integration are possible without
trading performance for power. For instance, devices may
now be delivered in plastic packages, without any impact
on reliability.

While addressing the performance issues of CMOS tech-
nology, Cypress has not ignored the quality and reliability
aspects of technology development. Rather, the traditional
failure mechanisms of electrostatic discharge (ESD) and
latchup 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 reli-
ability failures, this problem has largely been eliminated
through improved oxide growth techniques and a better
understanding of the ESD problem. The effort to adequate-
ly protect against ESD failures is perturbed by circuit de-
lays associated with ESD protection circuits. Focusing on
these constraints, Cypress has developed ESD protection
circuitry specific to 1.2 and 0.8 micron CMOS process
technology. Cypress products are designed to withstand
voltage and energy levels in excess of 2001 volts and
0.4 milli-joules, more than twice the energy level specified
by MIL STD 883C.

Latchup, a traditional problem with CMOS technologies,
has been eliminated through the use of substrate bias gen-
eration techniques, the elimination of the “P” MOS pull-
ups in the output drivers, the use of guardring structures,
and care in the physical layout of the products.

Cypress has also developed additional process innovations
and enhancements: the use of multi-layer metal intercon-
nections, advanced metal deposition techniques, silicides,
exclusive use of plasma for etching and ashing process
steps, and 100% stepper technology with the world’s most
advanced equipment.

A wholly owned subsidiary of Cypress, Aspen Semicon-
ductor, has developed both advanced Bipolar and BiICMOS
technologies augmenting the capabilities of the Cypress
CMOS processes. Both the new Bipolar and BiCMOS tech-
nologies are based on the Cypress 0.8 micron CMOS pro-
cess for enhanced manufacturability. Like CMOS, these
processes are scalable to take advantage of finer line lithog-
raphy. 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 Bipolar and
BiCMOS processes make possible memories and logic op-
erating up to 400 MHz. The drive to maintain process
technology leadership has not stopped with the 0.8 micron
devices. Cypress is developing fine line geometries beyond
this to insure technology leadership in the next decade.

Cypress technologies have been carefully designed, creating
products that are “only the best” in high speed, excellent
reliability, and low power.
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Size Organization Pins Part Number Speed (ns) Icc/Isp/lccor Packages
(mA @ ns)
SRAMs | 64 16 x 4—Inverting 16 CY7C189 taa=15,25 55@25 D,L,P

64 16 x 4—Non-Inverting 16 CY7C190 taa=15,25 55@25 D,L,P
64 16 x 4—Inverting 16 CY748189 taa =35 9 @ 35 D,P
64 16 x 4—Inverting 16 CY27S03A taa =25,35 90 @25 D,L,P
64 16 x 4—Non-Inverting 16 CY27S07A taa=125,35 90 @ 25 D,L,P
64 16 x 4—Inv. Low Power 16 CY27LS03M tAA =065 38 @65 D,L
1K 256 x4 22 CY7C122 taa=15,25,35 60 @ 25 D,L,P,S
1K 256 x4 248 CY7C123 taa=71,9,12 120@7 D,L,P,V
1K 256x4 22 CY9122/91L22 taa =25, 35,45 120 @25 D,P
1K 256x4 22 CY93422A/93L422A | taa =35,45,60 80 @45 D,P,L
4K 4096 x 1—CS Power Down 18 CY7C147 taa =25,35,45 80/10 @ 35 D,L,P,S
4K 4096 x 1—CS Power Down 18 CY2147/21L47 taa =35,45,55 125/25 @ 35 D,P
4K 1024 x 4—CS Power Down 18 CY7C148 tAA =25, 35,45 80/10 @ 35 D,L,P,S
4K 1024 x 4—CS Power Down 18 CY2148/21L48 taa=135,45,55 120/20 @ 35 D,P,S
4K 1024 x4 18 CY7C149 taa =25, 35,45 80@35 D,L,P,S
4K 1024 x 4 18 CY2149/21L49 taA =35,45,55 120@35 D,P
4K 1024 x 4—Separate 1/0, Reset 248 CY7C150 taa=12,15,25,35 el D,L,P,S
8K 1024 x 8—Dual Port 48 CY7C130 taa =25, 35,45, 55 170 @ 25 D,L,P
8K 1024 x 8—Dual Port (Slave) 48 CY7C140 taa =25, 35,45, 55 170 @ 25 D,L,P
8K 1024 x 8—Dual Port 52 CY7C131 taa =25, 35,45,55 170 @ 25 LJ
8K 1024 x 8—Dual Port 52 CY7C141 taa =25, 35,45,55 170 @ 25 LJ
16K 2048 x 8—CS Power Down 248 CY7C128 taa =135,45,55 90/20 @ 55 D,L,P,V
16K 2048 x 8—CS Power Down 24 CY7CI128A taA =20, 25, 35,45, 55 90/20 @ 55 D,L,P,V
16K 2048 x 8—CS Power Down 24 CY6116 taA =35,45,55 120/20 @ 45 D,L
16K 2048 x 8—CS Power Down 24 CY6116A taa =20, 25, 35,45,55 80/20 @ 55 D,L
16K 2048 x 8—CS Power Down 328 CY6117 taa =35,45,55 130/20 @ 55 L
16K 2048 x 8—CS Power Down 328 CY6117A taa =20,25,35,45,55 | 100/20 @ 55 L
16K 16384 x 1—CS Power Down 20 CY7C167 taA =25,35,45 50/15 @25 D,L,P,V
16K 16384 x 1—CS Power Down 20 CYT7C167A taa =20, 25, 35,45 50/15 @ 45 D,L,P,V
16K 4096 x 4—CS Power Down 20 CY7C168 taa =25,35,45 90/15 @ 25 D,L,P,V
16K 4096 x 4—CS Power Down 20 CYT7C168A taA =20, 25, 35,45 70/15 @ 45 D,L,P,V
16K 4096 x 4 20 CY7C169 taa =25, 35,40 90 @25 D,L,P,V
16K 4096 x 4 20 CYTC169A taa =20, 25, 35,40 70 @45 D,L,P,V
16K 4096 x 4—Output Enable 228 CY7C170 taa =25, 35,45 90 @45 D,L,P,V
16K 4096 x 4—Output Enable 20 CY7C170A taa =20, 25, 35,45 90 @ 45 D,L,P,V
16K 4096 x 4—Separate I/0 248 CY7C171 taA =20, 25, 35,45 90/15 @ 25 D,L,P,V
16K 4096 x 4—Separate I/0 248 CY7CIT1A taa =20, 25, 35,45 90 @45 D,L,P,V
16K 4096 x 4—Separate I/0 248 CY7CI172 taa =20, 25, 35,45 90/15 @ 25 D,L,P,V
16K 4096 x 4—Separate I/O 248 CYTCIT2A taa =20, 25, 35,45 90 @45 D,L,P,V
16K 2048 x 8—Dual Port 48 CY7C132 taa =25, 35, 45,55 170 @25 D,L,P
16K | 2048 x 8—Dual Port (Slave) 48 CY7C142 taa =25, 35,45, 55 170 @25 D,L,P
64K 2048x 8 52 CYT7C136 taa =25, 35,45, 55 170 @ 25 L1J
64K 2048x 8 52 CYT7C146 tAA =25, 35,45, 55 170 @ 25 LJ
64K 8192x 8 28 CY7C185-12 taa=12,15 115/50 @ 15 D,L,P,V
64K 8192x8 28 CY7C186-12 taa=12,15 115/50 @ 15 D,L,P,V
64K 8192 x 8—CS Power Down 288 CY7C185-20 taa =20, 25, 35,45 100/20 @ 25 D,L,P,V
64K 8192 x 8—CS Power Down 28 CY7C186-20 taa =20, 25, 35,45 100/20 @ 25 D,P
64K 16384 x 4 22 CY7C164-10 taa=10, 12,15 115/50 @ 15 D,L,P,V
64K 16384 x 4—CS Power Down 228 CY7C164-20 taa =20, 25, 35,45 70/20 @ 25 D,L,P,V
64K 16384 x 4 24 CY7C166-10 taa=10, 12,15 115/50 @ 15 D,L,P,V
64K 16384 x 4—Output Enable 248 CY7C166-20 taa =20, 25, 35,45 70/20 @ 25 D,L,P,V
64K 16384 x 4 28 CY7C161-10 taa=10, 12,15 115/50 @ 15 D,L,P,V
64K 16384 x 4 28 CY7C162-10 taa=10,12,15 115/50 @ 15 D,L,P,V
64K 16384 x 4—Separate I/0 288 CY7C161-20 taa =20, 25, 35,45 70/20 @ 25 D,L,P,V
64K 16384 x 4—Separate I/0 288 CY7C162-20 taa =20, 25, 35, 45 70/20 @ 25 D,L,P,V
64K 65536 x 1—CS Power Down 228 CY7C187 taa =20, 25, 35,45 70/20 @ 25 D,L,P,V
128K | 8192 x 16—Addresses Latched except A-12 | 52 CY7CI183 taa =25,35,45 220@25 D,J,L
128K | 8192 x 16—Addresses Latched 52 CY7C184 taa =25,35,45 220@25 D,JL
256K | 16384x16 52 CYTCI157 taa=20,24 TBD J,L
256K 32768 x 8—CS Power Down 28 CY7C198 taa =35,45,55 110/20 @ 35 D,P
256K 32768 x 8—CS Power Down 288 CY7C199 taa = 35,45, 55 110/20 @ 35 D,L,P,V
256K | 65536 x 4—CS Power Down 248 CY7C194 taa=25,35,45 80/20 @ 25 D,L,PV
256K 65536 x 4—CS Power Down With OF 288 CY7C196 taa =25, 35,45 80/20 @ 25 D,L PV
256K | 65536 x 4—Separate I/0 288 CY7C191 taa =25,35,45 80/20 @ 25 D,L,P,V
256K 65536 x 4—Separate I/0 288 CY7C192 taa =25, 35,45 80/20 @ 25 D,L,P,V
256K | 262144 x 1—CS Power Down 248 CY7C197 taA =25, 35,45 70/20 @ 25 D,L, P,V

Notes: Package Code:

The above specifications are for the commercial temperature range of 0°C to B = PLASTIC PIN GRID R = WINDOWED PGA

70°C. ARRAY S = SOIC

Military temperature range (—55°C to + 125°C) product processed to MIL- D = CERDIP T = WINDOWED CERPAK

STD-883 Revision C is also available. Speed and power selections may vary F = FLATPAK V = 80J

from those above. G = PIN GRID ARRAY W = WINDOWED CERDIP

Commercial grade product is available in plastic, CERDIP, or LCC. Military H = WINDOWED X = DICE

grade product is available in CERDIP or LCC. PLCC, SOJ, and SOIC HERMETIC LCC HD = HERMETIC DIP
packages are available on some products. J = PLCC HV = HERMETIC VERTICAL
All power supplies are Voo = 5V £ 10%. K = CERPAK DIP

228 stands for 22-pin 300 mil. 24S stands for 24-pin 300 mil. 28S stands for L = LCC PF = PLASTIC FLAT SIP
28-pin 300 mil. P = PLASTIC PS = PLASTIC SIP

F, K and T packages are special order only. Q = WINDOWED LCC PZ = PLASTIC ZIP
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Product Selection Guide (continuea

CYPRESS
SEMICONDUCTOR
Size Organization Pins Part Number Speed (ns) IC(;/;iBéIn(gDR Packages
PROMs | 4K 512 x 8—Registered 248 CY7C225 tsa/co=25/12, 30/15 90 D,L,P
8K 1024 x 8—Registered 248 CY7C235 tsa/co=25/12, 30/15 90 D,L,P
8K 1024x 8 248 CY7C281 taa=130,45 90 D,L,P
8K 1024 x 8 24 CY7C282 taa=30,45 90 D,L,P
16K 2048 x 8—Registered 248 CY7C245/L tsa/co=25/12,35/15 100, 60 D,L,P,QW,S
16K 2048 x 8—Registered 248 CY7C245A/L | tsa/co=18/12 60 @ 35 D,L,P,Q,W,S
16K 2048 x 8 248 CY7C291/L taa=35,50 90, 60 D,L,P,Q,W,S
16K 2048 x 8 248 CY7C291A/L | taa=25,30, 35,50 60 @ 35 D,L,P,Q,W,S
16K 2048 x 8 24 CY7C292/L taa=35,50 90, 60 D,P
16K 2048 x 8—CS Power Down 248 CY7C293A/L | taa=25,30,35,50 60/15 @ 35 D,LP,QW,S
64K 8192 x 8—CS Power Down 248 CY7C261 taa =35,40,45,55 100/30 D,L,P,QW,S
64K 8192x8 248 CY7C263 taa =35,40,45,55 100 D,L,P,Q,W,S
64K 8192x8 24 CYT7C264 taa =35,40,45, 55 100 D,P
64K 8192 x 8—Registered 288 CY7C265 tsa/co=40/20 80 D,L,P,Q,W,S
64K 8192x8 28 CY7C266 tAA=55 80/15 D,L,P,Q W
64K 8192 x 8—Registered, Diagnostic | 28S CY7C269 tsa/co=40/20, 50/25 100 D,L,P,Q,W,S
64K 8192 x 8—Registered, Diagnostic | 32 CY7C268 tsA/co =40/20, 50/25 100 D,L,Q W
128K 16384 x 8—CS Power Down 288 CY7C251 taa =45,55,65 100/30 D,L,P,QW,S
128K 16384 x 8 28 CY7C254 taa =45, 55, 65 100 D,P
256K 32768 x 8—CS Power Down 288 CY7C271 taa =45, 55, 65 100/30 D,L,P,QW,S
256K 32768 x 8 28 CY7C274 taa=45 120/30 D,L,P,Q W
256K 32768 x 8—Registered 288 CY7C277 tsa/co=40/20 120/30 D,L,P,Q W
256K 32768 x 8—Address Latch 288 CY7C279 taA =45 120 D,L,P,Q W
512K 65536 x 8—FCA. 28 | CY7C285 tAA/CAA =65/30 180 D,L,P,Q W
512K 65536 x 8—CE Power Down 28 CY7C286 tAA =65 120740 D,L,P,Q W
512K 65536 x 8—Registered 288 CY7C287 tsa/co=155/20 180 D,L,P,Q W
512K 65536 x —FCA 328 CY7C289 tAA/CA=T75/30 180 D,L,P,Q W
PLDs PALC20 | 16L8 20 PALC16L8/L | tpp=20 70, 45 D,L,P,QV,W
PALC20 | 16R8 20 PALCI6R8/L | ts/co=15/12 70, 45 D,L,P,Q V,W
PALC20 | 16R6 20 PALCI6R6/L | tpp/s/co=20/20/15 70,45 D,L,P,Q,V,W
PALC20 | 16R4 20 PALCI6R4/L | tpp/s/co=20/20/15 70,45 D,LP,QV,W
PLDC20 | 18G8—Generic 20 PLDC18G8 tpp/s/co=12/12/10 90 D,L,P,QV,W
PLDC24 | 22V10—Macro Cell 248 PALC22V10/L | tpp/s/co=25/15/15 90, 55 D,L,P,QW,J
PLDC24 | 22V10—Macro Cell 248 PALC22VIOB | tpp/s/co= 15/10/10 90 D,L,P,QW,J
PLDC24 | 20G10—Generic 248 | PLDC20GI0 | tpp,s/co=25/15/15 55 D,L,P,QW,J
PLDC24 | 20G10—Generic 248 PLDC20G10B | tpp/s/co=15/12/10 70 D,L,P,Q,W,J
PLDC24 | 20RA10—Asynchronous 248 PLDC20RA10 | tpp/s/co=20/10/20 80 D,L,P,Q,W,J
PLDC28 | 7C330—State Machine 288 CY7C330 fMAX; tis, tco=66 MHz/3 ns/12ns | 130 D,L,P,QW,J
PLDC28 | 7C331—Asynchronous 288 CY7C331 tpp/s/co=20/12/20 120 D,L,P,QW,J
PLDC28 | 7C332—Combinatorial 288 CY7C332 tpp =20 ns 120 D,L,P,QW,J
PLDC28 | 7C361—State Machine 288 CY7C361 fMAX/ts/tco=125 MHz/2 ns/12ns | 140 D,L,P,QW,J
MAXC28 | 7C344-32—Macro Cell 288 | CYIC344 tpp/s/co=TBD Icc=TBD D,L,P,Q,W,J
MAXC40 | 7C343-64—Macro Cell 40/44 | CY7C343 tpp/s/co=TBD Icc=TBD D,L,P,W,J,H
MAXC40 | 7C345-128—Macro Cell 40/44 | CYTC345 tpp/s/co=TBD Icc=TBD D,L,P,W,J, H
MAXC68 | 7C342-128—Macro Cell 68 CY7C342 tpp/s/co=TBD Icc=TBD L J,G HR
FIFOs | 256 64 x 4—Cascadeable 16 CY3341 12,2 MHz 45 D,P
256 64 x 4—Cascadeable 16 CY7C401 5,10, 15,25 MHz 75 D,L,P,V
256 64 x 4—Cascadeable/OE 16 CY7C403 10, 15, 25 MHz 75 D,L,P,V
320 64 x 5—Cascadeable 18 CY7C402 5, 10, 15,25 MHz 75 D,L,P,V
320 64 x 5—Cascadeable/OE 18 CY7C404 10, 15, 25 MHz 75 D,L,P,V
512 64 x 8—Cascadeable/OE 288 CY7C408A 15, 25, 35 MHz 120 D,LP,V
576 64 x 9—Cascadeable 288 CY7C409A 15,25, 35 MHz 120 D,L,P,V
4608 512 x 9—Cascadeable 28 CY7C420 30, 40, 65 ns 100 D,P
4608 512 x 9—Cascadeable 288 CY7C421 30, 40, 65 ns 100 D,J,L,P,V
9216 1024 x 9—Cascadeable 28 CY7C424 30, 40, 65 ns 100 D,P
9216 1024 x 9—Cascadeable 288 CY7C425 30, 40, 65 ns 100 D,J,L,P
18432 2048 x 9—Cascadeable 28 CYT7C428 30, 40, 65 ns 100 D,P
18432 2048 x 9—Cascadeable 288 CY7C429 30, 40, 65 ns 100 D,J,L,P,V
Notes: Package Code:
The above specifications are for the commercial temperature range of 0°C to B = PLASTIC PIN GRID R = WINDOWED PGA
70°C. . ARRAY S = SOIC
Military temperature range (—55°C to + 125°C) product processed to MIL- D = CERDIP T = WINDOWED CERPAK
STD-883 Revision C is also available. Speed and power selections may vary F = FLATPAK Vv = S0J
from those above. G = PIN GRID ARRAY W = WINDOWED CERDIP
Commercial grade product is available in plastic, CERDIP, or LCC. Military H = WINDOWED X = DICE

grade product is available in CERDIP or LCC. PLCC, SOJ, and SOIC
packages are available on some products.

All power supplies are Vo = 5V £ 10%.

228 stands for 22-pin 300 mil. 24S stands for 24-pin 300 mil. 28S stands for
28-pin 300 mil.

F, K and T packages are special order only.

HERMETIC LCC
J = PLCC
K = CERPAK
L =LCC
P = PLASTIC

Q = WINDOWED LCC

HD = HERMETIC DIP
HV = HERMETIC VERTICAL
DIP
PF = PLASTIC FLAT SIP
PS = PLASTIC SIP
PZ = PLASTIC ZIP




PrOduct Selection Gllide (Continued)

CYPRESS
SEMICONDUCTOR
Size Organization Pins | Part Number Speed (ns) Toc/\en/ICCDR | Packages
mA @ ns)
LOGIC 2901—4 Bit Slice 40 CY7C901 tcLk =23, 31 70 D,LPJ
2901—4 Bit Slice 40 CY2901 C 140 D,P
4 x 2901—16 Bit Slice 64 CY7C9101 tcLk =30, 40 60 D,LP,J
29116—16 Bit Controller 52 CY709115 tcLK =35, 45,53,79,100 | 145 J
29116—16 Bit Controller 52 CY7C9116 tcLk = 35, 45, 53, 79, 100 145 D,L,G,J
29117 —16 Bit Controller 68 CY7C9117 tcLk =35,45,53,79,100 | 145 LG, J
2909—Sequencer 28 CY7C909 teLk = 30, 40 55 D,LP,J
2911—Sequencer 20 CY7C911 tcLk = 30, 40 55 D,LP,J
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, 93 100 D,L,p,J
2910—Controller (9 Word Stack) 40 CY2910 A 170 D,LPJ
16 x 16—Multiplier 64 CY7C516 tmc =38, 45, 55,75 100 @ 10 MHz D,L,P,G,J
16 x 16—Multiplier 64 CY7C517 tmc = 38, 45, 55,75 100 @ 10 MHz D,L,P,G,J
16 x 16—Multiplier/Accumulator 64 CY7C510 tmc =45, 55, 65,75 100 @ 10 MHz D,L,PG,J
RISC U SPARC 32 Bit Integer Unit 208 CY7C601 tcyc =40, 33,25 MHz 650 G,B
FPC Floating-Point Controller 281 CY7C608 tcyc = 33,25 MHz 600 G
FPP Floating-Point Processor 208 CY7C609 tcyc=133,25 MHz 600 G
FPU Floating-Point Unit 299/144 | CY7C602 tcyc=40, 33,25 MHz 650 G,K
(Controller & Processor)
CMU Cache Controlled Memory 207/196 | CY7C604 tcyc =40, 33,25 MHz 650 G, K
Management Unit
CMU-MP | Cache Controller and Multiprocessing | 207/196 | CY7C605 tcyc =40, 33, 25 MHz 650 G,K
Memory M: t Unit
Modules | 32K 1K x 32—SRAM 56 CYM1804 taa=15,17 T20@ 15 PZ
256K 16K x 16—SRAM (JEDEC) 40 CYM1610 taa =25, 35,45,50 330@25 HD
256K 16K x 16—SRAM 36 CYMI1611 taa =25, 30, 35,45 330@25 HV
512K 16K x 32—SRAM 64 CYM1821 taa=25,35,45 720@ 25 PZ
512K 16K x 32—SRAM Separate I/O 88 CYM1822 taa=25,30, 35,45 720 @ 25 HV
M 128K x 8—SRAM (JEDEC) 32 CYM1420 tAA=45,55 210 @ 45 HD
M 128K x 8—SRAM (JEDEC) 32 CYM1421 taa =70, 85 120@70 HD
M 128K x —SRAM 30 CYM1422 taa=35,4555 220@35 PF, PS
M 64K x 16—SRAM (JEDEC) 40 CYM1620 tAa=45,55 340 @ 45 HD
M 64K x 16—SRAM 40 CYMI1621 taa =25, 30, 35,45 1250 @ 25 HD
M 64K x 16—SRAM 40 CYM1622 taa=135,45,55 400 @ 35 HV
M 64K x 16—SRAM (JEDEC) 40 CYM1623 taa =70, 85, 100 240 @70 HD
M 64K x 16—SRAM 40 CYM1626 taa =30, 35,45 340 @ 30 PF, PS
M 64K x 32—SRAM 60 CYM1830 tAA=135,45,55 550 @ 45 HD
M 64K x 32—SRAM 64 CYM1831 taa =30, 35,45 670 @ 30 PZ
M 64K x 32—SRAM 64 CYM1832 taa=135,45,55 980 @ 35 PZ
4M 512K x 8—SRAM 36 CYM1460 taa =45, 55,70 450 @ 45 PF, PS
4M 512K x 8—SRAM 36 CYM1461 taa =70, 85, 100 120@70 PF, PS
4aM 256K x 16—SRAM 48 CYM1641 taa=35,45,55 1760 @ 35 HD
ECL 1K 256K x 4—10K/10 KH 24 CY10E422 taa=3,5 205 D,L
SRAMs 1K 256K x 4—10K/10 KH 24 CY10E422L tAA=35,7 150 D, L
1K 256K x 4—100K 24 CY100E422 tAa=3,5 200 D,L
1K 256K x 4—100K 24 CY100E422L | tap=5,7 150 D,L
4K 1024K x 4—10K/10 KH 24 CY10E474 taAA=3,5 275 D,L
4K 1024K x 4—10K/10 KH 24 CY10E474L taa=35,17 190 D,L
4K 1024K x 4—100K 24 CY100E474 taa=35 275 D, L
4K 1024K x 4—100K 24 CY100E474L | taa=S5,7 190 D,L
ECL 32x64 16P8—10 KH 24 CY10E301 taa=3,4 240 D,L
PLDs 32x64 16P8—10 KH 24 CY10E301L tAA=6 150 D,P,LJ
32x64 16P8—100K 24 CY100E301 taa=3,4 240 D,L
32x64 16P8—100K 24 CYI100E30IL | taa=6 150 D,P,L,J
32x32 16P4—10 KH 24 CY10E302 tAA=2,5,4 220 DL
32x32 16P4—10 KH 24 CY10E302L tAA=6 150 D,P,L,J
32x32 16P4—100K 24 CY100E302 tAA=254 220 DL
32x32 16P4—100K 24 CY100E302L | taa=6 150 D,P,L,J
Notes: Package Code:
The above specifications are for the commercial temperature range of 0°C to B = PLASTIC PIN GRID R = WINDOWED PGA
70°C. ARRAY S = SOIC
Military temperature range (—55°C to + 125°C) product processed to MIL- D = CERDIP T = WINDOWED CERPAK
STD-883 Revision C is also available. Speed and power selections may vary F = FLATPAK V = S0J

from those above.

Commercial grade product is available in plastic, CERDIP, or LCC. Military
grade product is available in CERDIP or LCC. PLCC, SOJ, and SOIC
packages are available on some products.

All power supplies are Vcc = 5V +10%.

228 stands for 22-pin 300 mil. 24S stands for 24-pin 300 mil. 28S stands for
28-pin 300 mil.

F, K and T packages are special order only.
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G = PIN GRID ARRAY
H = WINDOWED

HERMETIC LCC
J = PLCC
K = CERPAK
L =1LCC
P = PLASTIC

Q = WINDOWED LCC

W = WINDOWED CERDIP
X = DICE
HD = HERMETIC DIP

HV = HERMETIC VERTICAL

DIP
PF = PLASTIC FLAT SIP
PS = PLASTIC SIP
PZ = PLASTIC ZIP




Ordering Information

Specific ordering codes are indicated in the detailed data sheets. In general, the codes for all products
(except modules) follow the format below:

PAL & PLD
PREFIX DEVICE SUFFIX FAMILY
paLc' Y 1ter8 ' '-25 P c' 'PaL20 !
PAL C 16R8 L-35 P C LOW POWER PAL 20 :
PAL C 22V10 -25 W C PAL 24 VARIABLE PRODUCT TERMS
PLD C 20610 -25 W C GENERIC PLD 24
oY 7C330 -33 P C PLD SYNCHRONOUS STATE MACHINE
cY 10E302 -25D C 10K ECL PLD
oY 100E302 -25D C 100K ECL PLD
RAM, PROM, FIFO, 1P , ECL
PREFIX DEVICE SUFFIX  FAMILY
Yoy 'V o7c128 ' "-as5DMB' 'sraM '
cY 7C245 L-35P C PROM
cY 7C404 -25DMB FIFO
cY 7€901 -23P C uP
cY 10E415 -3 DC 10K ECL SRAM
oY 100E415 -3 FC 100K ECL SRAM

|— PROCESSING
B =HI REL MIL STD 883C
FOR MILITARY PRODUCT
=LEVEL 2 PROCESSING FOR COMMERCIAL PRODUCT

TEMPERATURE RANGE _
C = COMMERCIAL (0°C TO 70°C)
M= MILITARY (=55°C TO +125°C)

L PACKAGE

D = CERDIP

F = FLATPAK

G=PIN GRID ARRAY (PGA)

J=PLCC

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

P = PLASTIC

Q= WINDOWED LEADLESS CHIP CARRIER
S=S0IC (GULL WING)

T = WINDOWED CERPAK

V=S0IC (J LEAD)

W= WINDOWED CERDIP

X = DICE (WAFFLE PACK)

SPEED (ns or MHz)

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

0018-1

i.e. CY7C128-35PC, PALC16R8L-25PC
Cypress FSCM # 65786
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G-
SEMICONDUCTOR
Ordering Information (continued)

The codes for module products follow the format below:

PREFIX DEVICE SUFFIX
f 1 T 1 ¥ 1

CYM 1001 HD-120MB

L— PROCESSING
B = MILITARY STANDARD 883
= STANDARD

TEMPERATURE RANGE
C= 0°C TO 70°C

| = =40°C TO 85°C
M= =55°C TO 125°C

SPEED

e CONFIGURATION

D =DUAL~IN=LINE
G=PIN GRID ARRAY
Q= QUAD~IN=LINE
S = SINGLE=IN-LINE
V= VERTICAL DIP

Z =7ZIGZAG-IN-LINE

 —  TYPE
H=HERMETIC
P =PLASTIC

Cypress FSCM # 65786
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CYPRESS

&

Product Line Cross Reference

SEMICONDUCTOR
CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS
21471-35C 7C147-35C 2911AM 7C911-40M 7C150-25C 7C150-15C 1C251-65M 7C251-55M
2147-45C 2147-35C 33412C 7C401-5C + 7C150-35C 7C150-25C 7C253-65M 7C253-55M
2147-45C 7C147-45C 33412M 7C401-10M 7C150-35M 7C150-25M 7C254-45C 7C254-45C
2147-45M + 7C147-45M + 3341C 3341-2C 7C167-35C 7C167-25C 7C254-55C 7C254-45C
2147-55C 2147-45C 334IM 3341-2M 7C167-45M 7C167-35M + 7C254-65C 7C254-55C
2147-55M 2147-45M 548189M 27803M 7C168-35C 7C168-25C 7C254-65M 7C254-55M
2148-35C 21148-35C 6116-35C 6116-35C 7C168-45M 7C168-35M + 7C261-35C 7C261-35C
2148-35C 7C148-35C 6116-45C 6116-35C 7C169-35C 7C169-25C 7C261-45C 7C261-35C
2148-35M 7C148-35M 6116-45M 6116-45M 7C169-40M 7C169-35M + 7C261-45M 7C261-45M
2148-45C 2148-35C 6116-55C 6116-45C 7C170-35C 7C170-25C 7C261-55C 7C261-45C
2148-45C 21148-45C 6116-55M 6116-45M 7C170-45C 7C170-35C 7C261-55M 7C261-45M
2148-45M 2148-35M 748189C 27803C 7C170-45M 7C170-35M 7C263-35C 7C263-35C
2148-45M + 7C148-45M + 7C122-25C 7C122-15C+ 1C171-35C 7C171-25C 7C263-45C 7C263-35C
2148-55C 2148-45C 7C122-35C 7C122-25C 1C171-35M 7C171-35M 7C263-45M 7C263-45M
2148-55C 21148-55C 7C122-35M 7C122-25M 7C171-45M 1C171-35M + 7C263-55C 7C263-45C
2148-55M 2148-45M 7C123-12C 7C123-1C 7C172-35C 7C172-25C 7C263-55M 7C263-45M
2149-35C 21149-35C 7C128-35C 7C128-25C 1C172-45M TC172-35M + 7C264-35C 7C264-35C
2149-35C 7C149-35C 7C128-35M 7C128-35M 7C186L-45M 7C186-45M 7C264-45C 7C264-35C
2149-35M 7C149-35M 7C128-45C 7C128-35C 7C189-25C 7C189-15C+ 7C264-45M 7C264-45M
2149-45C 21149-45C 7C128-45M 7C128-35M + 7C190-25C 7C190-15C+ 7C264-55C 7C264-45C
2149-45M 2149-35M 7C128-55C 7C128-45C+ 7C191-45M 7C191-35M 7C264-55M 7C264-45M
2149-45M 7C149-45M 7C128-55M 7C128-45M + 7C192-45M 7C192-35M 7C268-50C 7C268-40C +
2149-55C 2149-45C 7C130-45C 7C130-35C 7C194-35C 7C194-25C 7C268-60C 7C268-50C
2149-55C 21149-55C 7C130-45M - 1C130-45M 7C194-45C 7C194-35C + 7C268-60M 7C268-50M +
2149-55M 2149-45M 7C130-55C 7C130-45C 7C194-45M 7C194-35M 7C269-50C 7C269-40C +
21148-35C 7C148-35C 7C130-55M 7C130-45M 7C196-35C 7C196-25C 7C269-60C 7C269-50C
21L48-45C 21148-35C 7C131-45C 7C131-35C 7C196-35M 7C196-35M 7C269-60M 7C269-50M +
21148-45C 7C148-45C 7C131-45M 7C131-45M 7C196-45C 7C196-35C + 7C281-45C 7C281-30C
21148-55C 21148-45C 7C131-55C 7C131-45C 7C197-35C 7C197-25C 7C282-45C 7C282-30C+
21149-35C 7C149-25C 7C131-55M 7C131-45M 7C197-45C 7C197-35C + 7C282-45M 7C282-45M
21149-45C 21149-35C 7C132-35C 7C132-35C 7C197-45M 7C197-35M 7C291-35C 7C291-25C+
211L49-45C 7C149-45C 7C132-45C 7C132-35C 7C198-45C 7C198-35C 7C291-35M 7C291-35M
21149-55C 211L49-45C 7C132-55C 7C132-45C 7C198-55C 7C198-45C + 7C291-50C 7C291-35C
27803AC 7C189-25C 7C132-55M 7C132-45M 7C198-55M 7C198-45M 7C291-50M 7C291-35M
27803AM 1C189-25M 7C136-35C 7C136-35C 7C199-45C 7C199-35C 7C291A-35C 7C291AL-35C
27803C 27803AC 1C136-45C 7C136-35C 7C199-55C 7C199-45C+ 7C291A-35M TC291A-30M
27803C 748189C 7C136-55C 7C136-45C 7C199-55M 7C199-45M 7C291A-50C 7C291AL-50C
27503M 27S03AM 7C136-55M 7C136-45M 7C225-30C 7C225-25C 7C291A-50M 7C291A-35M
27503M 545189M 7C140-35C 7C140-25C 7C225-30M 7C225-25M TC291AL-35C 7C291A-25C+
27807AC 7C190-25C 7C140-45C 7C140-35C 7C225-40C 7C225-30C 7C291AL-50C TC291AL-35C
27807AM 7C190-25M 7C140-55C 7C140-45C 7C225-40M 7C225-35M 7C291L-35C 7C291-35C+
27807C 27807AC 7C141-35C 7C141-25C 7C235-40C 7C235-30C 7C291L-50C 7C291L-35C
27807TM 27807AM 7C141-45C 7C141-35C 7C245-35C 7C245-25C 7C292-35C 7C292-25C +
2780TM 7C190-25M 7C141-55C 7C141-45C 7C245-45C 7C245-35C 7C292-50C 7C292-35C
2901CC 7C901-31C 7C147-35C 7C147-25C+ 7C245-45M 7C245-35M 7C292L-35C 7C292-35C +
2901CM 7C901-32M 7C147-35M + 7C147-35M + 7C245A-25C TC245A-18C 7C292L-50C 7C292L-35C
2909AC 7C909-40C 7C147-45C 7C147-35C 7C245A-35C TC245AL-35C 7C293A-35C 7C293AL-35C
2909AM 7C909-40M 7C148-25C 7C148-25C TC245A-35M 7C245A-25M 7C293A-35M 7C293A-30M
2910AC 7€910-50C 7C148-35C 7C148-25C+ TC245AL-35C TC245A-25C+ 7C293A-50C 7C293AL-50C
2910AM 7C910-51M 7C148-45C 7C148-35C 7C245L-35C 7C245-35C + 7C293A-50M 7C293A-35M
2910C 2910AC 7C149-35C 7C149-25C + TC245L-45C 7C245L-35C TC293AL-35C 7C293A-20C +
2910M 2910AM 7C149-45C 7C149-35C 7C251-55C 7C251-45C 7C293AL-50C TC293AL-35C
2911AC 7C911-40C 7C149-45M 7C149-35M 7C251-65C 7C251-55C 7C401-10C 7C401-15C

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5mA onIsp;
+ = meets all performance specs but may not meet Icc or Isp;
* = meets all performance specs except 2V data retention—may not meet Icc or Isp ;
— = functionally equivalent
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% Product Line Cross Reference (continuea)
SEMICONDUCTCR

CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS AMD CYPRESS
7C401-10M 7C401-15M 7C517-45C 7C517-38C PALCI6R8-35C  PALCI6R8-25C 2168-45M 7C168-45M
7C401-5C 7C401-10C 7C517-55C 7C517-45C PALC16R8-40M  PALCI6R8-30M 2168-55C 7C168-45C
7C402-10C 7C402-15C 7C517-55M 7C517-2M PALCI6R8L-35C PALCI6R8L-25C 2168-55M 7C168-45M
7C402-10M 7C402-15M 7C517-75C 7C517-55C PALC22V10-35C  PALC22V10-25C 2168-70C 7C168-45C
7C402-5C 7C402-10C 7C517-75M 7C517-55M PALC22V10-40M PALC22V10-30M 2168-70M 7C168-45M
7C403-10C 7C403-15C 7C901-31C 7C9%01-23C+ PALC22VI0L-25C PALC22V10-25C 2169-40C 7C169-40C
7C403-10M 7C403-15M 7C901-32M 7C901-27TM PALC22VI0L-35C PALC22VIOL-25C | 2169-50C 7C169-40C
7C403-15C 7C403-25C 7C909-40C 7C909-30C PLDC20G10-35C PLDC20G10-25C 2169-50M 7C169-40M
7C403-15M 7C403-25M 7C909-40M 7C909-30M PLDC20G10-40M PLDC20G10-30M 2169-70C 7C169-40C
7C404-10C 7C404-15C 7C910-50C 7C910-40C 2169-70M 7C169-40M
7C404-10M 7C404-15M 7C910-51M 7C910-46M AMD CYPRESS 21147-45C 7C147-45C
7C404-15C 7C404-25C 7€910-93C 7C910-50C PREFIX:Am PREFIX:CY 21L47-55C 7C147-45C
7C404-15M 7C404-25M 7C910-99M 7C910-51IM PREFIX:SN PREFIX:CY 21L47-70C 7C147-45C
7C408-15C 7C408-25C 7C9101-40C 7C9101-30C SUFFIX:B SUFFIX:B 21148-45C 211L48-45C
7C408-15M 7C408-25M 7C9101-45M 7C9101-35M SUFFIX:D SUFFIX:D 21148-55C 21148-55C
7C408-25C 7C408-35C 7C911-40C 7C911-30C SUFFIX:F SUFFIX:F 21L48-70C 21L48-55C
7C409-15C 7C409-25C 7C911-40M 7C911-30M SUFFIX:.L SUFFIX:L 21149-45C 21149-45C
7C409-15M 7C409-25M 9122-25C 7C122-15C SUFFIX:P SUFFIX:P 21L49-55C 21149-55C
7C409-25C 7C409-35C 9122-25C 91L22-25C 2130-100C 7C130-55C 21L49-70C 21149-55C
7C420-40C 7C420-30C 9122-35C 9122-25C 2130-120C 7C130-55C 27C191-25C 7C292A-25C
7C420-40M 7C420-30M 9122-35C 91L22-35C 2130-70C 7C130-55C 27C191-35C 7C291A-25C+
7C420-65C 7C420-40C 9122-45C 93L422C 2147-35C 2147-35C 27C191-35C 7C291A-35C
7C420-65M 7C420-40M 91L22-25C 7C122:25C 2147-45C 2147-45C 27C191-35C 7C292A-35C
7C421-40C 7C421-30C 91L22-35C 7C122-35C 2147-45M 2147-45M 27C191-35C 7C292AL-35C
7C421-40M 7C421-30M 91L22-45C 93L422AC 2147-55C 2147-55C 27C191-35M 7C292A-30M
7C421-65C 7C421-40C 93422AC 7C122-35C 2147-55M 2147-55M 27C191-45M TC291A-45M
7C421-65M 7C421-40M 93422AC 9122-35C 2147-70C 2147-55C 27C291-25C 7C291A-25C
7C424-40C 7C424-30C 93422AM 7C122-35M 2147-10M 2147-55M 27C291-35C 7C291AL-35C
7C424-40M 7C424-30M 93422C 93L422AC 2148-35C 2148-35C 27C291-45M 7C291A-35M
7C424-65C 7C424-40C 93422M 93422AM 2148-35M 2148-35M 27C291A-30M  7C291A-30M
7C424-65M 7C424-40M 93422M 93L422AM 2148-45C 2148-45C 27L803C 27L803C
7C425-40C 7C425-30C 93L422AC 7C122-35C 2148-45M 2148-45M 27LS03M 27LS03M +
7C425-40M 7C425-30M 93L422AC 91L22-45C 2148-55C 2148-55C 27L807C 27807C+
7C425-65C 7C425-40C 9ILANAM 7C122-35M 2148-55M 2148-55M 27L8191C 7C292-35C
7C425-65M 7C425-40M 93L422C 93L422AC 2148-70C 2148-55C 27L8291C 7C291-35C
7C428-40C 7C428-30C 93L422M 93L422AM 2148-70M 2148-55M 27L829IM 7C291-35M
7C428-40M 7C428-30M PALC16L8-25C ~ PALCI6LSL-25C 2149-35C 2149-35C 27PS181AC 7C282-45C
7C428-65C 7C428-40C PALC16L8-30M  PALC16L8-20M 2149-45C 2149-45C 2TPS181AM 7C282-45M +
7C428-65M 7C428-40M PALC16L8-35C  PALC16L8-25C 2149-45M 2149-45M 27PS181C 7C282-45C
7C429-40C 7C429-30C PALCI6L8-40M  PALC16L8-30M 2149-55C 2149-55C 27PS181IM 7C282-45M +
7C429-40M 7C429-30M PALCI6L8L-35C PALCI6LSL-25C 2149-55M 2149-55M 27PS191AC 7€292-50C
7C429-65C 7C429-40C PALC16R4-25C  PALCI6R4L-25C 2149-70C 2149-55C 27PS191AM 7C292-50M +
7C429-65M 7C429-40M PALCI6R4-30M  PALC16R4-20M 2149-70M 2149-55M 27PS191C 7€292-50C
7C510-55C 7C510-45C PALCI6R4-35C  PALCI6R4-25C 2167-35C 7C167-35C 27PS191IM 7C292-50M +
7C510-65C 7C510-55C PALCI6R4-40M PALCI6R4-30M 2167-35M 7C167-35M 27PS281AC 7C281-45C
7C510-65M 7C510-55M PALCI6R4L-35C PALCI6R4L-25C 2167-45C 7C167-45C 27PS281AM 7C281-45M +
7C510-75C 7C510-65C PALC16R6-25C  PALCI6R6L-25C 2167-45M 7C167-45M 27pS281C 7C281-45C
7C510-75M 7C510-65M PALCI6R6-30M  PALCI6R6-20M 2167-55C 7C167-45C 27PS281M 7C281-45M +
7C516-45C 7C516-38C - | PALCI6R6-35C  PALCI6R6-25C 2167-55M 7C167-45M 27PS291AC 7€291-50C
7C516-55C 7C516-45C PALC16R6-40M  PALCI16R6-30M 2167-70C 7C167-45C 27PS291AM 7C291-50M +
7C516-55M 7C516-42M PALC16R6L-35C PALCI6R6L-25C 2167-70M 7C167-45M 27P8291C 7C291-50C
7C516-75C 7C516-55C PALCI6R8-25C  PALCI6RSL-25C 2168-35C 7C168-35C 27P8291M 7C291-50M +
7C516-15M 7C516-55M PALCI16R8-30M  PALCI16R8-20M 2168-45C 7C168-45C 27S03AC 27803AC

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

Product Line Cross Reference (continueq)

AMD
27S03AM
27803C
27503M
27807AC
27S07AM

27807C
27807M
27S181AC
278181AM
278181C
278181IM

278191AC
278191AM
278191C
278191IM
278191SAC
27825AC

271825AM
271825C
27825M
278258AC
278258AM
278281AC

278281AM
278281C
27828IM
278291AC
278291AM
278291C

278291IM
278291SAC
278291SAM
27835AC
27835AM
27835C

27835M
27845AC
27845AM
27845C
27845M
278458AC

278458AM
27849A-45C
27849AC
278499AM
27849C
27849M

27851C
27851M
2841AC
2841AM
2841C
2841M

CYPRESS
27803AM
27803C
27503M
27807AC
27S07AM

27807C
2780"TM
7C282-30C
7C282-45M
7C282-45C
7C282-45M

7C292-35C
7C292-50M
7C292-50C
7C292-50M
7C292A-20C
7C225-30C

7C225-35M
7C225-40C
7C225-40M
7C225-25C
7C225-35M
7C281-30C

7C281-45M
7C281-45C
7C281-45M
7C291-35C
7C291-50M
7C291-50C

7C291-50M
7C291A-25C
7C291A-30M
7C235-30C
7C235-40M
7C235-40C

7C235-40M
7C245-35C
7C245-45M
7C245-45C
7C245-45M
7C245-25C

7C245A-25M —
7C264-45C
7C264-45C
7C264-55M
7C264-55C
7C264-55M

7C254-55C
7C254-65M
3341C
IUIM
I4IC
3UIM

AMD

2901BC
2901BM
29%01CC
2901CM
2909AC

2909AM
2909C
2909M
2910-1C
2910-1M
2910AC

2910AM
2910C
2910M
29116AC
29116AM
29116C

29116M
9117C
2911T™M
2911AC
2911AM
2911C

2911M
29510C
29510M
29516AM
29516C
29516M

29517AC
29517C
2951TM
29701C
29701M
29703C

29703M
29C01-1C
29C01BA
29C01BC
29C01C
29C01CC

29C10-1C
29C101C
29C101IM
29C10ABA
29C10AC
29C10AC

29C116C
29C116M
29C117C
29L116AC
29L116AM
29L510C

CYPRESS
2901CC
2901CM
2901CC
2901CM
2909AC

2909AM
2909AC
2909M
2910C
2910M
2910AC

2910AM
2910C
2910M
7C9116AC
7C9116AM
7C9116AC

7C9116AM
7C9117AC
7C9117AM
2911AC
2911AM
2911AC

2911IM

7C510-75C
7C510-75M
7C516-55M
7C516-55C
7C516-55M

7C517-38C
7C517-55C
7C517-55M
27807C
27807TM
27803C

27803M
7C901-23C+
7C901-32M
7C901-31C
7C901-31C
7C901-31C

7C910-40C
7C9101-40C
7C9101-35M
7C910-51M
7C910-50C
7C910-93C

7C9116AC
7C9116AM
TC9117AC
TC9116AC
7C9116AM
7C510-75C

AMD

29L510M
29L516C
29L516M
29L517C
29L51™™

3341C
3341M
548189M
748189C
9122:25C
9122-35C

9122-35M

9128-100C
9128-120M
9128-150C
9128-150M
9128-200C

9128-200M
9128-70C
9128-90M
9150-20C
9150-25C
9150-25M

9150-35C
9150-35M
9150-45C
9150-45M
91L22-35C
91L22-35M

91L22-45C
91L22-45M
91L22:60C
91L50-25C
91L50-35C
91L50-45C

93422AC
93422AM
93422C
93422M
93L422AC
93L422AM

93L422C
93L422M
99C164-35C
99C164-45C
99C164-45M
99C164-55C

99C164-55M
99C164-70C
99C164-70M
99C165-35C
99C165-45C
99C165-45M

CYPRESS
7C510-75M
7C516-75C
7C516-75M
7C517-75C
7C517-75M

3341C
3341M
548189M
748189C
9122-25C
9122-35C

1C122-35M
6116-55C
6116-55M
6116-55C
6116-55M
6116-55C

6116-55M
6116-55C
6116-55M
7C150-15C
7C150-25C
1C150-25M

7C150-35C
7C150-35M
7C150-35C
7C150-35M
91L22-35C
7C122-35M

91L22-45C
1C122-35M
7C122-35C+
7C150-25C
7C150-35C
7C150-35C

93422AC
93422AM
93422C
93422M
93L422AC
93L422AM

93L422C
93L422M
7C164-35C +
7C164-45C +
7C164-45M +
7C164-45C +

TC164-45M +
TC164-45C +
7C164-45M

7C166-35C +
7C166-45C +
7C166-45M +

AMD

99C165-55C
99C165-55M
99C165-70C
99C165-70M
99C641-25C

99C641-35C
99C641-45C
99C641-45M
99C641-55C
99C641-55M
99C641-70C

99C641-70M
99C68-35C
99C68-45C
99C68-45M
99C68-55C
99C68-55M

99C68-70C
99C68-70M
99C88H-35C
99C88H-45C
99C88H-45M
99C88H-55C

99C88H-55M
99C88H-70C
99C88H-70M
99CL68-35C
99CL68-45C
99CL68-45M

99CL68-55C
99CL68-55M
99CL68-70C
99CL68-70M
PALI6L8A-4C
PALI6L8A-4M

PALI6L8AC
PALI6L8ALC
PALI6LSALM
PALI16L8AM
PAL16L8BM
PALI16L8C

PALI6LSLC
PALI6LSLM
PAL16LSM
PAL16L8QC
PALI16L8QM
PAL16R4A-4C

PAL16R4A-4M
PALI6R4ALC
PALI6R4ALM
PAL16R4AM
PAL16R4BM
PALI16R4C

CYPRESS
7C166-45C +
7C166-45M +
7C166-45C +
7C166-45M +
7C187-25C

7C187-35C
7C187-45C
7C187-45M
7C187-45C
7C187-45M
7C187-45C

7C187-45M
7C168-35C
7C168-45C*
7C168-45M*
7C168-45C*
7C168-45M*

7C168-45C*
7C168-45M*
7C186-35C
7C186-45C
7C186-45M
7C186-55C

7C186-55M
7C186-55C
7C186-55M
7C168-35C
7C168-45C*
7C168-45M*

7C168-45C*
7C168-45M*
7C168-45C*
7C168-45M*
PALCI6L8L-35C
PALC16L8-40M

PALCI6L8-25C
PALC16L8-25C
PALCI6L8-30M
PALCI6L8-30M
PALCI6L8-20M
PALCI6L8-35C

PALCI6L8-35C
PALC16L8-40M
PALC16L8-40M
PALCI6L8L-35C
PALCI6L8-40M
PALCI16R4L-35C

PALC16R4-40M
PALC16R4-25C
PALCI16R4-30M
PALC16R4-30M
PALCI16R4-20M
PALCI16R4-35C

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and S mA onIsp;
+ = meets all performance specs but may not meet Icc or Isp ;
* = meets all performance specs except 2V data retention—may not meet Icc or Isp ;
— = functionally equivalent
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%
SEMICONDUCTOR

Product Line Cross Reference (continued)

AMD CYPRESS DENSEPAK CYPRESS FAIRCHILD
PAL16R4LC PALCI16R4-35C 1027-25C 1621HD-25C 100E422-5
PAL16R4LM PALCI16R4-40M 1027-25C 1621HD-25C 100E422-5
PAL16R4M PALCI6R4-40M 1027-35C 1621HD-30C 100E422-7
PAL16R4QC PALCI16R4L-35C 1027-35C 1621HD-35C 100E422-7
PAL16R4QM PALCI16R4-40M 1027-45C 1621HD-45C 100E474-7
PALI6R6A-4C  PALCI6R6L-35C 1027-55C 1621HD-55C 100E474-7
PAL16R6A-4M  PALCI6R6-40M 16X17-25C 1611HV-25C 1600C45
PALI6R6AC PALCI16R6-25C 16X17-25C 1611HV-25C 1600C55
PALI6R6ALC  PALCI6R6-25C 16X17-35C 1611HV-35C 1600C70
PALI6R6ALM  PALCI6R6-30M 16X17-35C 1611HV-35C 1600M55
PALI6R6AM PALCI16R6-30M 16X17-45C 1611HV-45C 1600M70
PAL16R6BM PALCI6R6-20M 16X17-45C 1611HV-45C 1601C55
PAL16R6C PALCI16R6-35C 16X17-55C 1611HV-55C 1620C35
PALI6R6LC PALCI16R6-35C 41288-100C 1421HD-85C 1620M35
PAL16R6LM PALCI16R6-40M 41288-100C 1421HD-100C 1620M45
PAL16R6M PALCI6R6-40M 41288-70C 1421HD-70C 1621C25
PAL16R6QC PALCI16R6L-35C 41288-85C 1421HD-85C 1622C25
PAL16R6QM PALCI6R6-40M 41288-85C 1421HD-85C 1622C35
PAL16R8A-4C  PALCI6R8L-35 6432-45C 1830HD-45C 1622M35
PALI6R8A-4M  PALCI6R8-40M 6432-55C 1830HD-55C 1622M45
PAL16RSAC PALCI16R8-25C 6432-55C 1830HD-55C 16L8A
PALI6RSALC ~ PALCI6RS8-25C 8M624-100C 1623HD-85C 16L8A
PALI6RSALM  PALCI6R8-30M 8M624-85C 1623HD-100C 16P8A
PALI6RSAM PALC16R8-30M 8M656-35C 1610HD-35C 16P8A
PAL16RSBM PALCI16R8-20M 8M656-70C 1610HD-70C 16R4A
PALI16R8C PALC16R8-35C 16R4A
PALI16RSLC PALCI6R8-35C EDI CYPRESS 16R6A
PALI16RSLM PALCI16R8-40M PREFIX:ED PREFIX:CYM 16R6A
PAL16R8M PALC16R8-40M 816H16C-25 1611HV-25C 16R8A
PALI16RSQC PALCI6R8L-35 816H16C-35 1611HV-35C 16R8A
PAL16R8QM PALCI6R8-40M 816H16C-45 1611HV-45C 16RP4A
PAL22VIOAC ~ PALC22V10-25C 8M8128C-100 1421HD-85C 16RP4A
PAL22VIOAM  PALC22V10-30M 8M8128C-70 1421HD-70C 16RP6A
PAL22V10C PALC22V10-35C H816H16C-25CC- 1611HV-25C 16RP6A
PAL22V1OM PALC22V10-40M H816H16C-35CC- 1611HV-35C 16RPSA
H816H16C-45CC- 1611HV-45C 16RPSA
ANALOGDEV  CYPRESS H816H16C-55CC- 1611HV-45C 3341AC
PREFIX:ADSP  PREFIX:CY 18M1664C100CC  1623HD-100C 3341C
SUFFIX:883B SUFFIX:B 18M1664C60CC  1623HD-55C S4F189
SUFFIX:D SUFFIX:D 18M1664C7T0CC  1623HD-70C 54F219
SUFFIX:E SUFFIX:.L 18M1664C85CC  1623HD-85C 54F413
SUFFIX:F SUFFIX:F I8M8128C60CC  1420HD-55C 548189M
SUFFIX:G SUFFIX:G I8M8128C70CC  1421HD-70C 74AC1010-40
1010A 7C510-65C + I8M8128C80CC  1421HD-70C 74F189
10101 7C510-75C + I8M8128C90CC  1421HD-85C 74F219
1010K 7C510-75C + 74F413
10108 7C510-15M + FAIRCHILD CYPRESS 74LS189
1010T 7C510-75M + PREFIX:F PREFIX:CY 748189
7C901-27TM 7C901-32M SUFFIX:D SUFFIX:D 93422AC
7C901-32M 2901CM SUFFIX:F SUFFIX:F 93422AM
SUFFIX:L SUFFIX:L 93422C
DENSEPAK CYPRESS SUFFIX:P SUFFIX:P 93422M
PREFIX:DPS PREFIX:CYM SUFFIX:QB SUFFIX:B 93475C

CYPRESS
100E422-5C
10E422-5C
100E422-7C
10E422-7C
100E474-7C

10E474-7C
7C187-45C
7C187-45C
7C187-45C
7C187-45M
7C187-45M

7C187-45C
7C164-35C+
7C164-35M
7C164-45M
7C164-25C+
7C166-25C +

7C166-35C +
7C166-35M
7C166-45M
PALCI6L8-20M
PALC16L8-25C
PALC16L8-20M

PALC16L8-25C—
PALC16R4-20M
PALCI16R4-25C
PALC16R6-20M
PALC16R6-25C
PALC16R8-20M

PALC16R8-25C
PALCI16R4-20M
PALCI16R4-25C
PALC16R6-20M
PALCI16R6-25C
PALC16R8-20M

PALCI16R8-25C
3341C

3341C
7C189-25M —
7C190-25M —
7C401-15M

548189M
7C510-45C
7C189-25C—
7C190-25C—
7C401-15C
27LS03C

748189C
93422AC
93422AM
93422C
93422M
2149-45C

FAIRCHILD CYPRESS
93L422AC 93L422AC
93L422AM 93L422AM
931422C 93L422C
93L422M 93L422M
93Z451AC 7C282-30C
93Z451AM 1C282-45M
932451C 7C282-30C
93Z451IM 7C282-45M
93Z511C 7C292-35C
93Z511M 7C292-50M
93Z565AC 7C264-45C
93Z565AM 7C264-55M
93Z565C 7C264-55C
93Z565M 7C264-55M
93Z611C 7C292-25C
93Z611M 7C291A-30M
93Z665C 7C264-35C
93Z665M 7C264-45M
93Z667C 7C263-35C
93266TM 7C261-45M
FUJITSU CYPRESS
PREFIX:MB PREFIX:CY
PREFIXMBM  PREFIX:CY
SUFFIX:F SUFFIX:F
SUFFIX:M SUFFIX:P
SUFFIX:Z SUFFIX:D
100422A-5C 100E422-5C
100422A-7C 100E422-7C
100422AC 100E422-7C
100474A-3C 100E474-3C
100474A-5C 100E474-5C
100474A-7C 100E474-7C
100474AC 100E474-7C
10422A-5C 10E422-5C
10422A-7C 10E422-7C
10422AC 10E422-7C
10474A-3C 10E474-3C
10474A-5C 10E474-5C
10474A-7C 10E474-7C
10474AC 10E474-7C
2147H-35 2147-35C
2147TH-45 2147-45C
214TH-55 2147-55C
2147H-70 2147-55C
2148-55L 211L48-55C
2148-70L 21148-55C
2149-45 2149-45C
2149-55L 21L49-55C
2149-70L 21L49-55C
TINE 7C282-45C
T132E-SK 7C281-45C
T132E-W 7C282-45M

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

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

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

— = functionally equivalent
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SEMICONDUCTOR

Product Line Cross Reference (continueq)

FUJITSU
7132H
7132H-SK
32
T132Y-SK
T138E

T138E-SK
T138E-W
T138H
7138H-SK
7138Y
7138Y-SK

TI4E
TI44E-W
7144H
T144Y
T226RA-20
T226RA-25

T232RA-20
T232RA-25
T238RA-20
T238RA-25
8128-10
8128-15

8167-70W
8167A-55
8167A-70
8168-55
8168-70
8168-70W

8171-55
8171-70
81C67-35
81C67-45
81C67-55W
81C68-45

81C68-55W
81C71-45
81C71-55
81C74-25
81C74-35
81C74-45

81C75-25
81C75-35
81C78-45
81C78-55
81C81-45
81C81-55

81C84-45
81C84-55
81C86-55
81C86-70
8464L-100
84641-70

CYPRESS
7C282-45C
7C281-45C
7C282-30C
7C281-30C
7C292-50C

7C291-50C
7C292-50M
7C292-35C
7C291-35C
7C292-35C
7C291-35C

7C264-55C
7C264-55M
7C264-55C
7C264-45C
7C225-30C
7C225-30C

7C235-30C
7C235-30C
7C245-25C
7C245-35C
7C128-55C
7C128-55C

1C167-45M
7C167-45C
7C167-45C
7C168-45C
7C168-45C
7C168-45M

7C187-45

7C187-45C
7C167-35C
7C167-45C
7C167-45M
7C168-45C

7C168-45M +
7C187-45C
7C187-45C
7C164-25C
7C164-35C +
7C164-45C

7C166-25C
7C166-35C
7C186-45C
7C186-55C
7C197-45C
7C197-45C

7C194-45C
7C194-45C
7C192-45C+
7C192-45C+
7C185-55C +
7C185-45C +

HARRIS
PREFIX:HM
PREFIX:HPL
SUFFIX:8
PREFIX:1
PREFIX:9

PREFIX:4
PREFIX:3
16LC8-5
16LC8-8
16LC8-9
16RC4-5

16RC4-8
16RC4-9
16RC6-5
16RC6-8
16RC6-9
16RC8-5

16RC8-8
16RC8-9
6-76161-2
6-76161-5
6-76161A-2
6-76161A-5

6-76161B-5
6-7681-5
6-7681A-5
65162-5
65162-8
651629

65162B-5
65162B-8
65162B-9
65162C-8
65162C-9
651628-5

651628-9
65262-8
652629
65262B-8
65262B-9
65262C-9

652625-9
76161-2
76161A-2
T6161A-5
76161B-5
76641-2

76641-5
76641A-5
7681-2
7681-5
7681A-5

CYPRESS
PREFIX:CY
PREFIX:CY
SUFFIX:B
SUFFIX:D
SUFFIX:F

SUFFIX:.L
SUFFIX:P
PALCI6LSL-35C
PALC16L8-40M
PALCI6L8-40M
PALCI16R4L-35C

PALCI16R4-40M
PALC16R4-40M
PALCI6R6L-35C
PALC16R6-40M
PALC16R6-40M
PALCI16R8L-35C

PALC16R8-40M
PALCI16R8-40M
7C291-50M
7C291-50C
7C291-50M
7C291-50C

7C291-35C
7C281-45C
7C281-45C
6116-55C*

6116-55M*
6116-55M*

6116-55C*
6116-55M*
6116-55M*
6116-55M*
6116-55M*
6116-55C*

6116-55M*

1C167-45M*
1C167-45M*
7C167-45M*
1C167-45M*
1C167-45M*

7C167-45M*
7C292-50M
7C292-50M
7C292-50C
7C292-35C
7C264-55M

7C264-55C
7C264-45C
7C282-45M
7C282-45C
7C282-45C

HITACHI
PREFIX:HM
PREFIX:HN
SUFFIX:CG
SUFFIX:G
SUFFIX:P

. 100422C
100474-10C
100474-8C
100474C
10422C
10474-10C

10474-8C
10474C
25089
250898
251698
4847

48472
4847-3
6116ALS-12
6116ALS-15
6116ALS-20
6116A8-12

6116AS-15
6116AS8-20
6147
6147-3
6147H-35
614TH-45

6147H-55
6147HL-35
614THL-45
614THL-55
6148
6148H-35

6148H-45
6148H-55
6148HL-35
6148HL-45
6148HL-55
6148L

6167-6
6167-8
6167H-55
6167H-70
6167HL-55
6167HL-70

6167L-6
6167L-8
6168H-45
6168H-55
6168H-70
6168HL-45

CYPRESS
PREFIX:CY
PREFIX:CY
SUFFIX:L
SUFFIX:D
SUFFIX:P

100E422-7C
100E474-7C
100E474-7C
100E474-7C
10E422-7C

100E474-7C

10E474-7C
100E474-7C
7C282-45C
7C282-45C
7€292-50C
2147-55C

2147-45C
2147-55C
6116-55C*
6116-55C*
6116-55C*
6116-55C+

6116-55C+
6116-55C+
TC147-45C*
7C147-45C*
7C147-35C +
7C147-45C +

7C147-45C +
7C147-35C*
7C147-45C*
7C147-55C*
7C148-45C
21148-35C

7C148-45C +
7C148-45C +
21148-35C*
7C148-45C*
7C148-45C*
7C148-45C*

7C167-45C +
7C167-45C +
7C167-45C
7C167-45C
7C167-45C*
7C167-45C*

7C167-45C*
7C167-45C*
7C168-45C+
7C168-45C+
7C168-45C +
7C168-45C*

HITACHI CYPRESS
6168HL-55 7C168-45C*
6168HL-70 7C168-45C*
6264-10 7C186-55C +
6264-12 7C186-55C +
6264-15 7C186-55C +
6267-35 7C167-35C +
6267-45 7C167-45C
6268-25 7C168-25C
6268-35 7C168-35C
6287-45 7C187-45C
6287-55 7C187-45C
6287-70 7C187-45C
6288-35 7C164-35C
6288-45 7C164-45C
6288-55 7C164-45C
6716 7C128-25C
6787-30 7C187-25C
6788-25 7C164-25C
6788-30 7C164-25C
INMOS CYPRESS
PREFIX:IMS PREFIX:CY
SUFFIX:B SUFFIX:B
SUFFIX:P SUFFIX:P
SUFFIX:S SUFFIX:D
SUFFIX:W SUFFIX:.L
1203-25 7C147-25C+
1203-35 7C147-35C +
1203-45 7C147-45C +
1203M-35 1C147-35M +
1203M-45 7C147-45M +
1223-25 7C148-25C
1223-35 7C148-35C
122345 7C148-45C
1223M-35 7C148-25M +
1223M-45 7C148-45M +
1400-35 7C167-35C
1400-45 7C167-45C
1400-55 7C167-45C
1400M-45 7C167-45M
1400M-55 7C167-45M
1400M-70 7C167-45M
1403-25 7C167-25C
1403-35 7C167-35C+
1403-45 7C167-45C+
1403-55 7C167-45C+
1403LM-35 7C167-35M*
1403M-35 7C167-35M +
1403M-45 7C167-45M +
1403M-55 7C167-45M +
1403M-70 7C167-45M +
142045 7C168-35C
1420-55 7C168-45C

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

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

* = meets all performance specs except 2V data retention—may not meet Icc or Isp ;
— = functionally equivalent
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Product Line Cross Reference (continued)

INMOS CYPRESS INMOS CYPRESS IDT CYPRESS IDT CYPRESS
1420M-55 7C168-45M + 1800-45 7C197-45C 6116LA70TB 7C128-55M* 6167SA25 7C167-25C +
1420M-70 7C168-45M 1800M-35 1C197-35M 6116LA90 6116-55C* 6167SA35 7C167-35C+
1421C-40 7C169-40C 1800M-45 7C197-45M 6116LA90B 6116-55M* 6167SA35B 7C167-35M +
142325 7C168-25C+ 182025 7C194-25C 6116LA90T 7C128-55C* 61678A45 7C167-45C +
142335 7C168-35C+ 1820-35 7C194-35C 6116LA0TB 7C128-55M* 6167SA45B 7C167-45M +
1423-40 7C168-45C+ 182045 7C194-45C 61165120B 6116-55M + 6167SA55 7C167-45C+
1423M-35 7C168-35M* 61165150B 6116-55M + 6167SAS55B 7C167-45M +
1423M-45 7C168-45M* IDT CYPRESS 6116855 6116-55C+ 6167SA70B 7C167-45M +
1423M-55 7C168-45M* PREFIX:IDT PREFIX:CY 6116855 6116-55M + 6168L100B 7C168-45M*
1433-30 7C128-25C+ PREFIX:IDT PREFIX:CYM 6116870 6116-55C + 6168L45 7C168-45C*
1433-35 7C128-35C+ SUFFIX:B SUFFIX:B 6116570B 6116-55M + 6168L55 7C168-45C*
1433-45 7C128-45C+ SUFFIX:D SUFFIX:-D 6116890 6116-55C + 6168L55B 7C168-45M*
1433-55 7C128-55C+ SUFFIX:F SUFFIX:F 6116890B 6116-55M + 6168L70 7C168-45C*
1433M-35 7C128-35M + SUFFIX:L SUFFIX:L 6116SA120B 6116-55M + 6168L70B 7C168-45M*
1433M-45 7C128-45M + SUFFIX:P SUFFIX:P 6116SA120TB 7C128-55M + 6168185 7C168-45C*
1433M-55 7C128-55M + 39C01CB 7C901-32M + 6116SA35 6116-35C+ 6168L85B 7C168-45M*
1600-35 7C187-35C 39¢01CC 2901CC+ 6116SA35B 6116-45M + 6168LA25 7C168-25C*
1600-45 7C187-45C 39C01ICM 2901CM + 6116SA35T 7C128-35C + 6168LA35 7C168-35C*
1600-55 7C187-45C 39C01DB 7C901-27M + 6116SA35TB 7C128-35M + 6168LA35B 7C168-35M*
1600-70 7C187-45C 39C01DC 7C901-23C+ 6116SA45 6116-45C + 6168LA45 7C168-45C*
1600M-45 7C187-45M + 39C09A 7C909-40C + 6116SA45B 6116-45M + 6168LA45B 7C168-45M*
1600M-55 7C187-45M + 39C09AB 7C909-40M + 6116SA45T 7C128-45C+ 6168LAS5 7C168-45C*
1600M-70 7C187-45M + 39C10B 7C910-50C — 6116SA45TB 7C128-45M + 6168LASSB 7C168-45M*
1601LM-45 7C187-45M + 39C10BB 7C910-51IM 61168A55 6116-55C+ 6168LA70B 7C168-45M*
1601LM-55 7C187-45M + 39Cl1IA 7C911-40C+ 6116SA55B 6116-55M + 61688100B 7C168-45M +
1601LM-70 7C187-45M + 39C11AB 7C911-40M + 6116SAS5T 7C128-55C + 6168545 7C168-45C+
1620-35 7C164-35C 49C401 7C9101-40C — 6116SA55TB 7C128-55M + 6168855 7C168-45C+
1620-45 7C164-45C + 49C401 7C9101-45M — 6116SA70 6116-55C + 6168S55B 7C168-45M +
1620-55 7C164-45C+ 6116L120B 6116-55M* 6116SA70B 6116-55M + 6168570 7C168-45C
1620-70 7C164-45C+ 6116L150B 6116-55M* 6116SA70T 7C128-55C + 6168S70B 7C168-45M
1620M-45 7C164-45M 6116L55 6116-55C* 6116SA70TB 7C128-55M + 6168885 7C168-45C
1620M-55 7C164-45M 6116L55B 6116-55M* 6116SA90 6116-55C + 6168S85B 7C168-45M
1620M-70 7C164-45M 6116L70 6116-55C* 6116SA90B 6116-55M + 61688A25 7C168-25C+
1624-35 7C166-35C + 6116L70B 6116-55M* 6116SA90T 7C128-55C + 6168SA35 7C168-35C+
1624-45 7C166-45C+ 6116190 6116-55C* 6116SA90TB 7C128-55M + 6168SA35B 7C168-35M +
1624-55 7C166-45C+ 6116L90B 6116-55M* 6167L100B 7C167-45M* 61688A45 7C168-45C +
1624-70 7C166-45C + 6116LA120B 6116-55M* 6167L55B 7C167-45M* 6168SA45B 7C168-45M +
1624M-45 7C166-45M 6116LA120TB  7C128-55M* 6167L70B 7C167-45M* 61688A55 7C168-45C +
1624M-55 1C166-45M 6116LA35 6116-35C* 6167L85B 7C167-45M* 6168SA55B 7C168-45M +
1624M-70 7C166-45M 6116LA35B 6116-45M* 6167LA25 7C167-25C* 6168SA70B 7C168-45M +
1625-25 7C164-25C 6116LA3ST 7C128-35C* 6167LA35 7C167-35C* 7130L100 7C130-55C*
1625-35 7C164-35C 6116LA35TB 7C128-35M* 6167LA35B 7C167-35M* 7130L100B 7C130-55M
1625M-35 7C164-45M 6116LA45 6116-45C* 6167LA45 7C167-45C* 7130L120B 7C130-55M
1625M-45 7C164-45M 6116LA45B 6116-45M* 6167LA45B 7C167-45M* T130L55 7C130-55C*
1630-45 7C186-45C+ 6116LA45T 7C128-45C* 6167LASS 7C167-45C* 7130L70 7C130-55C*
1630-55 7C186-55C + 6116LA45TB 7C128-45M* 6167LASSB 7C167-45M* 7130190 7C130-55C*
1630-70 7C186-55C+ 6116LAS5 6116-55C* 6167TLAT0B 7C167-45M* 71308100 7C130-55C
1630LM-70 7C186-55M 6116LAS5B 6116-55M* 61675100B 7C167-45M 71308100B 7C130-55M
1630M-45 7C186-45M 6116LASST 7C128-55C* 6167845 7C167-45C 71308120B 7C130-55M
1630M-55 7C186-55M + 6116LASSTB 7C128-55M* 6167855 7C167-45C 7130855 7C130-55C
1630M-70 7C186-55M 6116LAT0 6116-55C* 61678558 7C167-45M 7130870 7C130-55C
1800-30 7C197-25C 6116LA70B 6116-55M* 6167870B 7C167-45M 7130890 7C130-55C
1800-35 7C197-35C 6116LA70T 7C128-55C* 6167585B 7C167-45M 71320100 7C132-55C*

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Isp;
+ = meets all performance specs but may not meet Icc or Isp ;
* = meets all performance specs except 2V data retention—may not meet Icc or Isp ;
— = functionally equivalent
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Product Line Cross Reference (continuea)

DT
7132L100B
7132L120B
T132L55
7132L70
7132L70B

7132090
7132L90B
71328100
71328100B
71328120B
7132855

7132870
7132870B
7132890
7132890B
7164835
7164845

7164845B
7164855
71648558
7164870
7164870B
7164885B

71681L100B
71681145
T1681L55
T1681L55B
71681L70
71681L70B

T1681L85B
T1681LA25
T1681LA35
T1681LA35B
T1681LA45
T1681LA45B

T1681LASS
T1681LASSB
T1681LA70B
716815100B
71681845
71681855

716818558
71681870

71681S70B
71681885B
T1681SA25
71681SA35

T1681SA35B
71681SA45
71681SA45B
T1681SA55
T1681SA55B
71681SA70B

CYPRESS

7C132-55M*
7C132-55M*
7C132-55C*
7C132-55C*
7C132-55M*

7C132-55C*
7C132-55M*
7C132-55C+
1C132-55M +
7C132-55M +
7C132-55C+

7C132-55C+
7C132-55M +
7C132-55C+
7C132-55M +
7C186-35C
7C186-45C

7C186-45M
7C186-55C
7C186-55M
7C186-55C
7C186-55M
7C186-55M

TC171-45M*
7C171-45C*
7C171-45C*
7C171-45M*
7C171-45C*
1C171-45M*

1C171-45M*
1C171-25C*
7C171-35C*
1C171-35M*
7C171-45C*
1C171-45M*

7C171-45C*
1C171-45M*
1C171-45M*
7C171-45M +
7C171-45C+
7C171-45C+

1C171-45M +
7C171-45C+
1C171-45M +
1C171-45M +
7C171-25C+
7C171-35C+

1C171-35M +
1C171-45C+
7C171-45M +
7C171-45C+
1C171-45M +
TC171-45M +

IDT
71682L100B
71682145
71682L55
71682L55B
71682L70

71682L70B
71682L85B
T1682LA25
71682LA35
71682LA35B
71682LA45

71682LA45B
71682LAS5
71682LA55B
716828100B
71682845
71682855

71682855B
71682870

71682870B
71682885B
716828A25
716828A35

716828A35B
716828A45
716828A45B
716828A55
716828A55B
7187830

7187835
7187835B
7187845
71878458
7187855
71878558

7187870
7187870B
7187885
7187885B
7188830
7188835

7188545
7188845B
7188855
7188855B
7188870
7188S70B

7188885B
71981835
71981835B
71981845
71981845B
71981855

CYPRESS

1C172-45M*
7C172-45C*
7C172-45C*
7C172-45M*
7C172-45C*

7C172-45M*
7C172-45M*
7C172:25C*
7C172-35C*
7C172-35M*
7C172-45C*

7C172-45M*
7C172-45C*
1C172-45M*
7C172-45M +
7C172-45C+
1C172-45C+

1C172-45M +
7C172-45C+
1C172-45M +
1C172-45M +
7C172-25C+
7C172-35C+

7C172-35M +
7C172-45C+
1C172-45M +
7C172-45C+
1C172-45M +
7C187-25C

7C187-35C
7C187-35M
7C187-45C
7C187-45M
7C187-45C
7C187-45M

7C187-45C
7C187-45M
7C187-45C
7C187-45M
7C164-25C
7C164-35C

7C164-45C
7C164-45M
7C164-45C
7C164-45M
7C164-45C
7C164-45M

7C164-45M
7C161-35C
7C161-35M
7C161-45C
7C161-45M
7C161-45C

IDT
71981855B
71981870
71981870B
71981885B
71982835

71982835B
71982845
71982845B
71982855
71982855B
71982870

71982870B
71982885B
7198835
71988358
7198845
7198845B

7198855
7198855B
7198870
7198870B
7198885B
7201LA-120

7201LA-120B
7201LA-35
7201LA-40B
7201LA-50
7201LA-50B
7201LA-65

T201LA-65B
T201LA-80
7201LA-80B
72018A-120
72015A-120B
T2018A-35

T201SA-40B
T2018A-50
72018A-50B
T2018A-65
7201SA-65B
T2018A-80

72015A-80B
7202LA-120
7202LA-120B
T202LA-35
T202LA-40B
T202LA-50

T202LA-50B
T202LA-65
7202LA-65B
7202LA-80
7202LA-80B
72028A-120

CYPRESS
7C161-45M
7C161-45C
7C161-45M
7C161-45M
7C162-35C

7C162-35M
7C162-45C
7C162-45M
7C162-45C
1C162-45M
7C162-45C

7C162-45M
7C162-45M
7C166-35C
7C166-35M
7C166-45C
7C166-45M

7C166-45C
7C166-45M
7C166-45C
7C166-45M
7C166-45M
7C420-65C +

7C420-65M +
7C420-30C+
7C420-40M +
7C420-40C +
7C420-40M +
7C420-65C +

7C420-65M +
7C420-65C +
7C420-65M +
7C420-65C
7C420-65M
7C420-30C

7C420-40M
7C420-40C
7C420-40M
7C420-65C
7C420-65M
7C420-65C

7C420-65M -

7C424-65C +
7C424-65M +
7C424-30C +
7C424-40M +
7C424-40C +

7C424-40M +
7C424-65C +
7C424-65M +
7C424-65C +
7C424-65M +
7C424-65C

IDT
72025A-120B
T2028A-35
72025A-40B
72028A-50
72028A-50B

T2028A-65
72028A-65B
72028A-80
72025A-80B
7210-120B
7210-200B

7210-55B
7210-65B
7210-75B
7210-85B
7210L-45
7210L100

7210L165
7210L55
7210165
T210L75
7216L120B
7216L140

7216L185B
7216L55
7216L55B
7216L65
7216L65B
T216L75

7216L75B
7216190
7216L90B
7217L120B
T217L140
7217L185B

7217145
7217155
T217L55B
7217065
T217L65B
T217L75

T217L75B
7217190
7217L90B
TM4016835C
TM4016845C
TM4016855C

TM4017840C
TM4017845C
TM4017850C
TM4017S50CB
TM4017855C
TM4017860C

CYPRESS
7C424-65M
7C424-30C
7C424-40M
7C424-40C
7C424-40M

7C424-65C
7C424-65M
7C424-65C
7C424-65M
7C510-75M +
7C510-15M +

7C510-55M
7C510-65M
7C510-75M
7C510-75M
7C510-45C+
7C510-75C+

7C510-75C +
7C510-55C +
7C510-65C +
7C510-75C +
7C516-15M +
7C516-75C+

7C516-15M +
7C516-55C+
7C516-55M
7C516-65C+
7C516-65M
7C516-75C+

7C516-7SM

7C516-75C+
7C516-15SM +
7C517-15M +
7C517-15C+
7C517-15M +

7C517-45C+
7C517-55C+
7C517-55M
7C517-65C+
7C517-65M
7C517-75C+

7C517-15M
7C517-75C+
7C517-15M +
1641HD-35C
1641HD-45C
1641HD-55C

1830HD-35C
1830HD-45C
1830HD-45C
1830HD-45MB
1830HD-55C
1830HD-55C

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

1-14




%ms Product Line Cross Reference (continuea)
SEMICONDUCTOR

IDT CYPRESS IDT CYPRESS LATTICE CYPRESS LATTICE CYPRESS
TM4017860CB 1830HD-55MB 8MP6248408 1626PS-35C 16K4-25 7C168-25C 64E4-45 7C166-45C
TM4017870C 1830HD-55C 8MP6248458 1626PS-45C 16K4-35 7C168-35C 64E4-55 7C166-45C
TMA4017870CB 1830HD-55MB 8MP624S508 1626PS-45C 16K4-35M 7C168-35M 64K 1-35 7C187-35C
TM624830C 1621HD-30C 8MP6245608 1626PS-45C 16K4-45 7C168-45C 64K 1-45 7C187-45C
TM624835C 1621HD-35C 8MP8245408 1422PS-35C 16K4-45M 7C168-45M 64K 1-45M 7C187-45M
TM624S35CB 1621HD-35MB 8MP8245458 1422P8-45C 16K8-35 7C128-35C+ 64K1-55 7C187-45C
TM624845C 1621HD-45C 8MP8248508 1422PS-45C 16K8-55 7C128-45C + 64K1-55M 7C187-45M
TM624345CB 1621HD-45MB 8MP824860S 1422P8-55C 16V8-25 PALCI6L8-25C 64K4-35 7C164-35C
TM624855C 1621HD-45C 8MP8245708 1422P8-55C 16V8-25 PALCI6R4-25C 64K4-45 7C164-45C
TM624855CB 1621HD-45MB 16V8-25 PALC16R6-25C 64K4-45M 7C164-45M
TM624865C 1621HD-45C INTEL CYPRESS 16V8-25 PALCI16R8-25C 64K4-55 7C164-45C
TM624S65CB 1621HD-45MB PREFIX:D SUFFIX:D 16V8-25L PALCI16L8-25C 64K4-55M 7C164-45M
TMC4005825CV  1611HV-25C PREFIX:L SUFFIX:L 16V8-25L PALCI16R4-25C 64K8-35 7C186-35C
TMC4005830CV  1611HV-30C PREFIX:P SUFFIX:P 16V8-25L PALCI6R6-25C 64K8-45 7C186-45C
TMC4005835CV  1611HV-35C SUFFIX:/B SUFFIX:B 16V8-25L PALCI16R8-25C 64K 8-45 7C264-45C
TMC4005845CV  1611HV-45C 214TH 2147-55C 16V8-25Q PALCI6L8L-25C 64K8-45SM 7C186-45M
TMC4005855CV  1611HV-45C 2147H-1 2147-35C 16V8-25Q PALC16RAL-25 64K8-55 7C186-55C
TMC4032825CV  1822HV-25C 2147H-2 2147-45C 16V8-25Q PALCI16R6L-25 64K8-55 7C264-55C
TMC4032830CV  1822HV-30C 2147H-3 2147-55C 16V8-25Q PALCI6R8L-25 64K8-55M 7C186-45M
TMC4032840CV  1822HV-35C 2147THL 7C147-45C 16V8-30 PALC16L8-30M 64K8-70 7C264-55C
TMC4032850CV  1822HV-45C 2148H 2148-55C 16V8-30 PALC16R4-30M L1010-45 7C510-45C+
TMP4008L100S  1461PS-100C 2148H-2 2148-45C 16V8-30 PALC16R6-30M L1010-65 7C510-65C+
TMP4008L85S 1461PS-85C 2148H-3 2148-55C 16V8-30 PALCI16R8-30M L1010-65B 7C510-65M +
TMP40088458 1460PS-45C 2148HL 21148-55C 16V8-30L PALCI6L8-30M L1010-90 7C510-75C+
TMP4008S558 1460PS-55C 2148HL-3 21L48-55C 16V8-30L PALC16R4-30M L1010-90B 7C510-7SM +
TMP4008870S 1460PS-70C 2149H 2149-55C 16V8-30L PALCI6R6-30M

8M624845C 1620HD-45C 2149H-1 2149-35C 16V8-30L PALCI16R8-30M MICRON CYPRESS
8M624S50C 1620HD-45C 2149H-2 214945C 16V8-30Q PALCI6L8-30M PREFIXMT PREFIX:CY
8M624350CB 1620HD-45MB 2149H-3 2149-55C 16V8-30Q PALC16R4-30M 5C1601-20C 7C167A-20C
8M624S60C 1620HD-55C 2149HL 21L49-55C 16V8-30Q PALCI16R6-30M 5C1601-25C 7C167A-25C
8M624S60CB 1620HD-55MB 51C66-25 7C167-25C— 16V8-30Q PALCI16R8-30M 5C1601-25M 7C167A-25M
8M624870C 1620HD-35C 51C66-30 7C167-25C— 16V8-35 PALC16L8-35C 5C1601-35C 7C167A-35C
8M624S70CB 1620HD-55MB 51C66-35 7C167-25C— 16V8-35 PALC16R4-35C 5C1601-35M 7C167A-35M
8M656840C 1610HD-35C 51C66-35L 7C167-25C— 16V8-35 PALCI16R6-35C 5C1601-45C 7C167A-45C
8M656850C 1610HD-50C 51C67-30 7C167-25C+ 16V8-35 PALCI6R8-35C 5C1601-45M TC167TA-45M
8M656360CB 1610HD-50MB 51C67-35 7C167-35C + 16V8-35L PALCI6L8-35C 5C1604-20C 7C168A-20C
8M656570C 1610HD-50C 51C67-35L 7C167-35C + 16V8-35L PALC16R4-35C 5C1604-25C 7C168A-25C
8M656S70CB 1610HD-50MB 51C68-30 7C168-25C + 16V8-35L PALCI16R6-35C 5C1604-25M 7C168A-25M
8M824L100C 1421HD-85C 51C68-35 7C168-35C+ 16V8-35L PALCI16R8-35C 5C1604-35C 7C168A-35C
SM824L100N 1421HD-85C M2147H-3 7C169-40M 16V8-35Q PALCI6LSL-35C 5C1604-35M 7C168A-35M
8M824L85C 1421HD-85C M2148H 2148-55M 16V8-35Q PALCI16R4L-35C 5C1604-45C TC168A-45C
SM824L85N 1421HD-85C M2149H 2149-55M 16V8-35Q PALCI16R6L-35C 5C1604-45M TC168A-45M
8M824845C 1420HD-45C M2149H-2 2149-45M 16V8-35Q PALCI6R8L-35C 5C1605-20C 7C170A-20C
SM824845N 1420HD-45C M2149H-3 2149-55M 20V8-25 PLDC20G10-25C 5C1605-25C 7C170A-25C
8M824850C 1420HD-45C 20V8-25L PLDC20G10-25C 5C1605-25M 7C170A-25M
8M824S50CB 1420HD-45MB LATTICE CYPRESS 20V8-25Q PLDC20G10-25C 5C1605-35C 7C170A-35C
8M824S50N 1420HD-45C PREFIX:EE PREFIX:CY 20V8-35 PLDC20G10-30M 5C1605-35M 7C170A-35M
8M824S60C 1420HD-55C PREFIX:GAL  PREFIX:CY 20V8-35 PLDC20G10-35C 5C1605-45C 7C170A-45C
8M824360CB 1420HD-55MB PREFIX:SR PREFIX:CY 20V8-35L PLDC20G10-30M 5C1605-45M 7C170A-45M
8M824S60N 1420HD-55C SUFFIX:B SUFFIX:B 20V8-35L PLDC20G10-35C 5C1606-20C 7C171A-20C
8M824S70C 1421HD-70C SUFFIX:D SUFFIX:D 20V8-35Q PLDC20G10-30M 5C1606-25C 7C171A-25C
8M824S70CB 1420HD-55MB SUFFIX:L SUFFIX:L 20V8-35Q PLDC20G10-35C 5C1606-25M TC171A-25M
8M824S70N 1421HD-70C SUFFIX:P SUFFIX:P 64E4-35 7C166-35C 5C1606-35C 7C171A-35C

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

Product Line Cross Reference (continued)

MICRON

5C1606-35M
5C1606-45C
5C1606-45M
5C1607-20C
5C1607-25C

5C1607-25M
5C1607-35C
5C1607-35M
5C1607-45C
5C1607-45M
5C1608-20C

5C1608-25C
5C1608-25M
5C1608-35C
5C1608-35M
5C1608-45C
5C1608-45M

5C1608-55C
5C1608-55M
5C2561-25C
5C2561-35C
5C2561-35M
5C2561-45C

5C2561-45M
5C6401-20C
5C6401-25C
5C6401-25M
5C6401-35C
5C6401-35M

5C6401-45C
5C6401-45M
5C6404-20C
5C6404-25C
5C6404-25M
5C6404-35C

5C6404-35M
5C6404-45C
5C6404-45M
5C6405-20C
5C6405-25C
5C6405-25M

5C6405-35C
5C6405-35M
5C6405-45C
5C6405-45M
5C6406-20C
5C6406-25C

5C6406-25M
5C6406-35C
5C6406-35M
5C6406-45C
5C6406-45M
5C6407-20C

CYPRESS

1C171A-35M
TC171A-45C
1C171A-45M
7C172A-20C
TC1T2A-25C

7C112A-25M
1C172A-35C
1C1T2A-35M
7C172A-45C
TC1T2A-45M
7C128A-20C

7C128A-25C
TC128A-25M
7C128A-35C
7C128A-35M
7C128A-45C
TC128A-45M

TC128A-55C
TC128A-55M
7C197-25C
7C197-35C
7C197-35M
7C197-45C

7C197-45M
7C187-20C
7C187-25C
7C187-25M
7C187-35C
7C187-35M

7C187-45C
7C187-45M
7C164-20C
7C164-25C
7C164-25M
7C164-35C

7C164-35M
7C164-45C
7C164-45M
7C166-20C
7C166-25C
7C166-25M

7C166-35C
7C166-35M
7C166-45C
7C166-45M
7C161-20C
7C161-25C

1C161-25M
7C161-35C
7C161-35M
7C161-45C
7C161-45M
7C162-20C

MICRON CYPRESS MMI
5C6407-25C 7C162-25C 53812
5C6407-25M 7C162-25M 53818-1
5C6407-35C 7C162-35C 53818-2
5C6407-35M 7C162-35M 53RA1681AS
5C6407-45C 7C162-45C 53RA1681S
5C6407-45M 7C162-45M 53RA481AS
5C6408-20C 7C185-20C 53RA481S
5C6408-25C 7C185-25C S53RS1681AS
5C6408-25M 7C185-25M 53RS16818
5C6408-35C 7C185-35C 53RS881AS
5C6408-35M 7C185-35M 53RS881S
5C6408-45C 7C185-45C 5381681
5C6408-45M 7C185-45M 5381681AS
5C6408-55C 7C128-55C 53816818
5C6408-55M 7C185-55M 538881
538881A
MITSUBISHI ~ CYPRESS 538881AS
PREFIXM5M  PREFIX:CY 5388818
SUFFIX:AP SUFFIX:L 57401
SUFFIX:FP SUFFIX:F 5T401A
SUFFIX:K SUFFIX:D 57402
SUFFIX:P SUFFIX:P 57402A
21C67P-35 7C167-35C 6381-1
21C67P-45 7C167-45C 6381-2
21C67P-55 7C167-45C 63818-1
21C68P-35 7C168-35C 63818-2
21C68P-45 7C168-45C 63RA1681AS
21C68P-55 7C168-45C 63RA1681S
5165L-100 7C186-55C + 63RA481AS
5165L-120 7C186-55C+ 63RA481S
5165L-70 7C186-55C + 63RS1681AS
5165P-100 7C186-55C + 63RS16818
5165P-120 7C186-55C+ 63RS881AS
5165P-70 7C186-55C+ 63RS881S
5178P-45 7C186-45C+ 6351681
5178P-55 7C186-55C + 6381681A
5187P-25 7C187-25C 6381681A8
5187P-35 7C187-35C 63516818
5187P-45 7C187-45C 638881
S187P-55 7C187-45C 638881
5188P-25 7C164-25C 633881A
5188P-35 7C164-35C 633881A
5188P-45 7C164-45C 67401
5188P-55 7C164-45C 67401A
67401B
MMI CYPRESS 67401D
SUFFIX:883B SUFFIX:B 67402
SUFFIX:F SUFFIX:F 67402A
SUFFIX:J SUFFIX:D 67402B
SUFFIX:.L SUFFIX:L 67402D
SUFFIX:N SUFFIX:P 67411
SUFFIX:SHRP  SUFFIX:B 67412
5381-1 7C282-45M 671402

CYPRESS
7C282-45M
7C281-45M
7C281-45M
7C245-35M —
7C245-45M —

7C225-35M
7C225-40M
7C245-35M —
7C245-45M —
7C235-40M —
7C235-40M —

7C292-50M
7C291-35M
7C291-50M
7C282-45M
7C282-45M
7C281-45M

7C281-45M
7C401-10M
7C401-10M
7C402-10M
7C402-10M
7C282-45C

7C282-45C
7C281-45C
7C281-45C
7C245-35C—
7C245-35C—
7C225-25C

7C225-30C
7C245-35C—
7C245-35C—
7C235-30C—
7C235-30C—
7C292-50C

7€292-35C
7C291-35C
7C291-50C
7C281-45C
7C282-45C
7C281-30C

7C282-30C
7C401-10C
7C401-15C
7C403-25C
7C403-25C
7C402-10C

7C402-15C
7C402-25C
7C404-25C
7C403-25C
7C402-25C
7C402-10C

MMI
C57401
C57401A
C57402
C57402A
C67401A

C67401B
C67402
C67402A
C67402B
C67L401
C67L401D

C67L402D
PALI2L10C
PAL12L10M
PAL14L8C
PAL14LSM
PALI6L6C

PAL16L6M
PALI16L8A-2C
PAL16L8A-2M
PAL16L8A-4C
PAL16L8A-4M
PALI6LSAC

PALI6L8AM
PAL16L8B-2C
PAL16L8B-2M
PAL16L8B-4C
PAL16L8B-4M
PAL16L8BM

PAL16L8C
PAL16L8D-4C
PAL16L8D-4M
PAL16LSM
PAL16R4A-2C
PAL16R4A-2M

PAL16R4A-4C
PAL16R4A-4M
PAL16R4AC
PALI6R4AM
PAL16R4B-2C
PAL16R4B-2M

PAL16R4B-4C
PAL16R4B-4M
PAL16R4BM
PAL16R4C
PAL16R4D-4C
PAL16R4M

PAL16R6A-2C
PAL16R6A-2M
PAL16R6A-4C
PAL16R6A-4M
PAL16R6AC
PAL16R6AM

CYPRESS
7C401-10M
7C401-10M
7C402-10M
7C402-10M
7C401-15C

7C403-25C
7C402-10C
7C402-15C
7C404-25C
7C401-5C

7C401-15C

7C402-15C

PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C

PLDC20G10-40M
PALCI16L8-35C
PALCI6L8-40M
PALCI6L8L-35C
PALCI16L8-40M
PALCI16L8-25C

PALCI16L8-30M
PALCI16L8-25C
PALCI16L8-30M
PALCI6L8L-35C
PALC16L8-40M
PALC16L8-20M

PALC16L8-35C
PALCI6L8L-25C
PALC16L8-30M
PALCI6L8-40M
PALCI6R4-35C
PALC16R4-40M

PALC16R4L-35C
PALC16R4-40M
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALCI6R4-30M

PALCI6R4L-35C
PALC16R4-40M
PALC16R4-20M
PALC16R4-35C
PALC16RA4L-25C
PALC16R4-40M

PALCI6R6-35C
PALCI16R6-40M
PALCI6R6L-35C
PALCI16R6-40M
PALCI16R6-25C
PALCI6R6-30M

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

Product Line Cross Reference (continuea)

MMI
PAL16R6B-2C
PAL16R6B-2M
PALI16R6B-4C
PAL16R6B-4M
PAL16R6BM

PAL16R6C
PAL16R6D-4C
PAL16R6M
PALI6R8A-2C
PALI16R8A-2M
PAL16R8A-4C

PAL16R8A-4M
PALI16R8AC
PAL16R8AM
PAL16R8B-2C
PAL16R8B-2M
PAL16R8B-4C

PAL16R8B-4M
PALI16R8BM
PAL16R8C
PALI16R8D-4C
PAL16RSM
PALISL4C

PALI18L4AM
PAL20L10AC
PAL20L10AM
PAL20L10C
PAL20L10M
PAL20L2C

PAL20L2M
PAL20L8A-2C
PAL20L8A-2M
PAL20L8AC
PAL20L8AM
PAL20LSC

PAL20LSM
PAL20R4A-2C
PAL20R4A-2M
PAL20R4AC
PAL20R4AM
PAL20R4C

PAL20R4M
PAL20R6A-2C
PAL20R6A-2M
PAL20R6AC
PAL20R6AM
PAL20R6C

PAL20R6M
PAL20R8A-2C
PAL20R8A-2M
PAL20R8AC
PAL20R8AM
PAL20R8C

CYPRESS
PALCI16R6-25C
PALC16R6-30M
PALCI6R6L-35C
PALC16R6-40M
PALCI6R6-20M

PALCI6R6-35C
PALCI6R6L-25C
PALCI16R6-40M
PALCI6R8-35C
PALCI16R8-40M
PALCI6R8L-35C

PALC16R8-40M
PALCI6R8-25C
PALC16R8-30M
PALCI16R8-25C
PALCI6R8-30M
PALCI6R8L-35C

PALC16R8-40M
PALCI6R$-20M
PALC16R8-35C
PALC16RSL-25C
PALCI6R8-40M
PLDC20G10-35C

PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C

PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C

PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C

PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C

PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C

MMI CYPRESS MOTOROLA CYPRESS
PAL20R8M PLDC20G10-40M 2018-45 7C128-45C
PALC22VI0/A PALC22V10-35C 2167H-35 7C167-35C
PLE10P8C 7C281-30C 2167H-45 7C167-45C
PLE10P8C 7C282-30C 2167H-55 7C167-45C
PLE10PSM 7C281-45M 6147-55 7C147-45C*
PLE10PSM 7C282-45M 6147-70 7C147-45C*
PLE10RSC 7C235-30C— 6164-45 7C186-45C
PLE10RSM 7C235-40M — 6164-55 7C186-55C
PLE11P8C 7C291-35C 6164-70 7C186-55C
PLEI1P8M 7C291-35M 6168-35 7C168-35C+
PLEIIRASC 7C245-35C— 6168-45 7C168-45C +
PLE11RASM 7C245-35M — 6168-55 7C168-45C+
PLEI1RSSC 7C245-35C— 6168-70 7C168-45C+
PLEIIRSSM 7C245-35M — 61L47-55 7C147-45C*
PLE9RSC 7C225-30C 61L47-70 7C147-45C*
PLE9RSM 7C225-35M 61L64-45 7C186-45C
61L64-55 7C186-55C
MOSAIC CYPRESS 61L64-70 7C186-55C
PREFIX:MS PREFIX:CYM 6268-25 7C168-25C
81285C-100 1420HD-85C 6268-35 7C168-35C
81285C-100 1421HD-85C 6269-25 7C169-25C
81288C-45 1420HD-45C 6269-35 7C169-35C
81285C-55 1420HD-55C 6270-25 7C170-25C
81288C-70 1420HD-70C 6270-35 7C170-35C
81288C-70 1421HD-70C 6270-45 7C170-45C
6287-25 7C187-25C
MOSTEK CYPRESS 6287-35 7C187-35C
PREFIX:ET PREFIX:CY 6287-45 7C187-45C
PREFIX:MK PREFIX:CY 6288-25C 7C164-25C
PREFIX:TS PREFIX:CY 6288-35C 7C164-35C
SUFFIX:N SUFFIX:P 6288-35M 7C164-35M
SUFFIX:P SUFFIX:D 6288-45M 7C164-45M
41H67-25 7C167-25C+ 6290-25C 7C166-25C
41H67-35 7C167-35+ 6290-35C 7C166-35C
41H68-25 7C168-25C+ 6290-35M 7C166-35M
41H68-35 7C168-35C+ 6290-45C 7C166-45C
41H69-25 7C169-25 6290-45M 7C166-45M
41H69-35 7C169-35C 6218725 7C187-25C
41L67-25 7C167-25C— 621.87-35 7C187-35C+
41L67-35 7C167-35— 7681 7C282-45C
41L67-45 7C167-35— T681A 7C282-45C
93422 93422C
MOTOROLA CYPRESS 93422 93422M
PREFIXMCM  PREFIX:CY 93422A 93422AC
SUFFIX:P SUFFIX:P 93422A 93422AM
SUFFIX:S SUFFIX:D 93L422 93L422C
SUFFIX:Z SUFFIX:L 930422 93L422M
10422-10C 10E422-7C 93LA2A 93L422AC
1423-45 7C168-45C + 93L422A 93L422AM
2016H-45 6116-45C
2016H-55 6116-55C NATIONAL CYPRESS
2016H-70 6116-55C PREFIX:DM PREFIX:CY
2018-35 7C128-35C PREFIX:IDM  PREFIX:CY

NATIONAL
PREFIX:NMC
SUFFIX:J
SUFFIX:N
100422-10C
100422-5C

100422A-7C
100422AC
100474A-10C
100474A-8C
10422-10C
10422-5C

10422A-7C
10422AC
10474A-10C
10474A-8C
12L10C
14L8C

14L8M
16L6C
16L6M
18L4C
18L4M
20L2M

214TH
2147TH
2147H-1
2147H-2
2147H-3
2147H-3

2147H-3L
2148H
2148H-2
2148H-3
2148H-3L
2148HL

2901A-1C
2901A-1IM
2901A-2C
2901A-2M
2901AC
2901AM

2909AC
2909AM
2911AC
2911AM
548189

54S189A

748189
748189A
75807
75807A
778181
778181

CYPRESS
PREFIX:CY
SUFFIX:D
SUFFIX:P
100E422-7C
100E422-5C

100E422-7C
100E422-7C
100E474-7C
100E474-7C
10E422-7C
10E422-5C

10E422-7C
10E422-7C
10E474-7C
10E474-1C
PLDC20G10-35C
PLDC20G10-35C

PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-40M

2147-55C
2147-55M
2147-35C
2147-45C
2147-55C
2147-55M

7C147-45C
2148-55C
2148-45C
2148-55C
21148-55C
21148-55C

7C901-31C
7C901-32M
7C901-31C
7C901-32M
7C901-31C
7C901-32M

2909AC
2909M
2911AC
2911M
548189M
7C189-25M

748189C
27803AC
7C190-25M
27807AM
7C282-45M
7C282-45M

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

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

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

— = functionally equivalent
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Product Line Cross Reference (continued)

NATIONAL
TIS181A
778191
T18191A
718191B
778281

T18281A
7718291
T18291A
718291B
778401
7718401A

778402
718402A
T78R181
TI18R25
71SR25B
T1SR476

T1SR476B
85807
85507A
85807A
87LS181
878181

878191
$7S191A
875191B
875281
875281A
878291

878291A
875291B
878401
878401A
875402
878402A

875R181

878R25
875R25B
875R476
87SR476B
PAL10016P4-2.5

PAL10016P4-4C
PAL10016P4-6C
PAL10016P8-3C
PAL10016P8-4C
PAL10016P8-6C
PAL1016P4-2.5C

PAL1016P4-4C
PAL1016P4-6C
PAL1016P8-3C
PAL1016P8-4C
PAL1016P8-6C
PAL16L8A2C

CYPRESS
7C282-45M
7C292-50M
7C292-50M
7C292-50M
7C281-45M

7C281-45M
7C291-50M
7€291-50M
7C291-50M
7C401-10M
7C401-10M

7C402-10M
7C402-10M
7C235-40M
7C225-40M
7C225-40M
7C225-40M —

7C225-40M —
27807C
27807AC
7C128-45C+
7C282-45C
7C282-45C

7C292-50C
7C292-35C
7C292-35C
7C281-45C
7C281-45C
7C291-50C

7C291-35C
7C291-35C
7C401-10C
7C401-15C
7C402-10C
7C402-15C

7C235-30C
7C225-40C
7C225-30C
7C225-40C—
7€225-30C—
100E302-2.5C

100E302-4C
100E302-6C
100E301-3C
100E301-4C
100E301-6C
10E302-2.5C

10E302-4C
10E302-6C
10E301-3C
10E301-4C
10E301-6C
PALC16L8-35C

NATIONAL
PAL16LSA2M
PAL16LSAC
PALI6L8AM
PAL16L8B2C
PAL16L3B2M

PAL16L8B4C
PALI16L8B4M
PAL16LSBM
PALI16L8C
PALI6LSM
PALI16R4A2C

PAL16R4A2M
PALI6R4AC
PALI6R4AM
PAL16R4B2C
PAL16R4B2M
PALI16R4B4C

PAL16R4B4M
PAL16R4BM
PALI16R4C
PAL16R4M
PALI6R6A2C
PAL16R6A2M

PALI6R6AC
PAL16R6AM
PAL16R6B2C
PALI16R6B2M
PAL16R6B4C
PALI6R6B4M

PAL16R6BM
PAL16R6C
PAL16R6M
PAL16R8A2C
PAL16R8A2M
PALI6R8AC

PALI6R8AM
PAL16R8B2C
PALI16R8B2M
PAL16R8B4C
PAL16R8B4M
PAL16R8BM

PAL16R8C
PAL16R8M
PAL20L10B2C
PAL20L10B2M
PAL20L10C
PAL20L10M

PAL201.2C
PAL20L8AC
PAL20L8AM
PAL20L8BC
PAL20L8BM
PAL20L8C

CYPRESS

PALC16L8-40M
PALCI6L8-25C
PALCI6L8-30M
PALC16L8-25C
PALC16L8-30M

PALCI6LSL-35C
PALCI16L8-40M
PALC16L8-20M
PALCI6L8-35C
PALCI6L8-40M
PALC16R4-35C

PALC16R4-40M
PALCI16R4-25C
PALC16R4-30M
PALC16R4-25C
PALCI16R4-30M
PALCI16R4L-35C

PALCI16R4-40M
PALC16R4-20M
PALCI16R4-35C
PALCI16R4-40M
PALCI16R6-35C
PALCI16R6-40M

PALC16R6-25C
PALCI16R6-30M
PALCI6R6-25C
PALC16R6-30M
PALCI16R6L-35C
PALCI16R6-40M

PALCI6R6-20M
PALCI16R6-35C
PALCI16R6-40M
PALCI6R8-35C
PALC16R8-40M
PALCI16R8-25C

PALC16R8-30M
PALCI16R8-25C
PALCI6RS-30M
PALCI16R8L-35C
PALCI16R8-40M
PALC16R8-20M

PALCI6R8-35C
PALC16R8-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M

PLDC20G10-35C
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C

NATIONAL CYPRESS NEC CYPRESS
PAL20LSM PLDC20G10-40M | 429-1 7€292-50C
PAL20R4AC PLDC20G10-25C 4292 7C292-50C
PAL20R4AM PLDC20G10-30M | 429-3 7C292-35C
PAL20R4BC PLDC20G10-25C 4311-45 7C167-45C
PAL20R4BM PLDC20G10-30M | 4311-55 7C167-45C
PAL20R4C PLDC20G10-35C 4361-40 7C187-35C
PAL20R4M PLDC20G10-40M | 4361-45 7C187-45C
PAL20R6AC PLDC20G10-25C 4361-55 7C187-45C
PAL20R6AM PLDC20G10-30M | 4361-70 7C187-45C
PAL20R6BC PLDC20G10-25C 4362-45 7C164-45C
PAL20R6BM PLDC20G10-30M | 4362-55 7C164-45C
PAL20R6C PLDC20G10-35C 4362-70 7C164-45C
PAL20R6M PLDC20G10-40M | 4363-45 7C166-45C
PAL20R8AC PLDC20G10-25C 4363-55 7C166-45C
PAL20R8AM PLDC20G10-30M | 4363-70 7C166-45C
PAL20R8BC PLDC20G10-25C
PAL20R8BM PLDC20G10-30M | RAYTHEON CYPRESS
PAL20R8C PLDC20G10-35C PREFIX:R PREFIX:CY
PAL20R8M PLDC20G10-40M | SUFFIX:B SUFFIX:B
SUFFIX:D SUFFIX:D
NEC CYPRESS SUFFIX:F SUFFIX:F
PREFIX:uPD PREFIX:CY SUFFIX:L SUFFIX:L
SUFFIX:C SUFFIX:P SUFFIX:S SUFFIX:S
SUFFIX:D SUFFIX:D 29631AC 7C282-45C
SUFFIXK SUFFIX:L 29631AM 7C282-45M
SUFFIX:L SUFFIX:F 29631A8C 7C281-45C
100422-10C 100E422-7C 29631ASM 7C281-45M
100422-5C 100E422-5C 29631C 7C282-45C
100422-7C 100E422-7C 29631M 7C282-45M
100474-10C 100E474-7C 296318C 7C281-45C
100474-3C 100E474-3C 29631SM 7C281-45M
100474-4.5C 100E474-3C 29633AC 7C282-45C+
100474-6C 100E474-5C 29633AM 7C282-45M +
100474-8C 100E474-7C 29633ASC 7C281-45C +
10422-10C 10E422-7C 29633ASM 7C281-45M +
10422-5C 10E422-5C 29633C 7C282-45C +
10422-7C 10E422-7C 29633M 7C282-45M +
10474-10C 10E474-7C 296335C 7C281-45C +
10474-3C 10E474-3C 296338M 7C281-45M +
10474-4.5C 10E474-3C 29681AC 7C292-50C
10474-6C 10E474-5C 29681AM 7C292-50M
10474-3C 10E474-7C 29681ASC 7C291-50C
21472 2147-55C 29681ASM 7C291-50M
2147-3 2147-55C 29681C 7C292-50C
2147A-25 7C147-25C 29681M 7C292-50M
2147A-35 2147-35C 296818C 7C291-50C
2147A-45 2147-45C 29681SM 7C291-50M
2149 2149-55C 29683AC 7C292-50C +
2149-1 2149-45C 29683AM 7C292-50M +
2149-2 2149-35C 29683ASC 7C291-50C +
2167-2 7C167-45C 29683ASM 7C291-50M +
2167-3 7C167-45C 29683C 7€292:50C +
429 7C292-50C 29683M 7€292-50M +

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

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

* = meets all performance specs except 2V data retention—may not meet Icc or Isg ;
— = functionally equivalent
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Product Line Cross Reference (continued)

RAYTHEON CYPRESS
296838C 7€291-50C +
29683SM 7C291-50M +
29VP864DB 7C264-55M
29VP864SB 7C263-55M
29VS864SB 7C261-55M
39VP864D 7C264-55C
39VP864S 7C263-55C
39VS864S 7C261-55C
SIGNETICS CYPRESS
PREFIX:N PREFIX:CY
PREFIX:S PREFIX:CY
SUFFIX:883B SUFFIX:B
SUFFIX:F SUFFIX:D
SUFFIX:G SUFFIX:L
SUFFIX:N SUFFIX:P
SUFFIX:R SUFFIX:F
100422BC 100E422-7C
100422CC 100E422-7C
100474AC 100E474-7C
10422BC 10E422-7C
10422CC 10E422-7C
10474AC 10E474-7C
N745189 748189C
N82HS641 7C264-55C
N82HS641A 7C264-45C
N82HS641B 7C264-35C
N82LS181 7C282-45C
N828181 7C282-45C
N828181A 7C282-45C
N825181B 7C282-45C
N828191A—3 7C291-50C
N828191A—6 7C292-50C
N828191B—3 7C291-35C
N828191B—6 7C292-35C
N§28191—3 7C291-50C
N8258191—6 7C292-50C
$548189 548189M
S82HS641 7C264-55M
S82LS181 7C282-45M
5828181 7C282-45M
S$82S181A 7C282-45M
$828191A—3 7C291-50M
$828191A—6 7C292-50M
$828191B—3 7C291-50M
$828191B—6 7C292-50M
§828191—3 7C291-50M
$828191—6 7C292-50M
TI CYPRESS
PREFIX:JBP PREFIX:CY
PREFIX:PAL SUFFIX:P
PREFIX:SN PREFIX:CY

Tl
PREFIX:TBP
PREFIX:TIB
SUFFIX:F
SUFFIX:J
SUFFIX:N

10016P8-3C
10016P8-4C
10016P8-6C
10H16P8-3C
10H16P8-4C
10H16P8-6C

22V10AC
22V10AM
27C291-3
27C291-30
27C291-5
27C291-50

27C292-3
27C292-35
27C292-5
27C292-50
28L166W
28L86AMW

28L86AW
288166W
28S86AMW
28886AW
38L165-35C
38L165-45C

38L166-35
38L166-45
38L85-45C
38R165-18C
38R165-25C
38R85-15C

388165-25C
388165-35C
38885-30C
S4HC189
S4HCT189
S4LSI89A

S4LS219A
S54S189A

7489
74ACT29116
T4ACT29116-1
74HC189

T4HC219
74HCT189
T4LS189A
T4LS219A
74S189A
7481898

CYPRESS
PREFIX:CY
PREFIX:CY
SUFFIX:F
SUFFIX:L
SUFFIX:D

100E301-3C
100E301-4C
100E301-6C
10E301-3C
10E301-4C
10E301-6C

PALC22V10-25C
PALC22V10-30M
7C291L-35C +
7C291L-35C+
7C291L-50C +
7C291L-50C +

7C292L-35C +
7C292L-35C +
7C292L-50C +
7C292L-50C +
7C292-50C
7C282-45M

7C282-45C
7C292-50C
7C282-45M
7C282-45C
7C291-35C
7C291-35C

7C292-35C
7C292-35C
7C281-45C
7C245-25C
7C245-35C
7C235-30C

7C291A-25C
7C291-35C
7C281-30C
7C189-25M
7C189-25M
27LS03M

7C190-25M +
548189M
7C189-25C
7C9116AC
TCI116AC
7C189-25C

7C190-25C
7C189-25C
27L803C
27807C+
748189C
7C189-25C

TI

HCT9510E
HCT9510E-10
HCT9510M
PAL16L8-20M
PAL16L8-25C

PAL16L8-30M
PAL16L8A-2C
PALI16L8A-2M
PALI6L8AC
PALI6L8AM
PAL16R4-20M

PALI16R4-25C
PAL16R4-30M
PALI6R4A-2C
PAL16R4A-2M
PALI6R4AC
PAL16R4AM

PALI16R6-20M
PAL16R6-25C
PAL16R6-30M
PAL16R6A-2C
PALI16R6A-2M
PALI6R6AC

PAL16R6AM
PAL16R8-20M
PAL16R8-25C
PAL16R8-30M
PALI16R8A-2C
PALI6R8A-2M

PAL16R8AC
PAL16R8AM
PAL20L10A-2C
PAL20L10A-2M
PAL20L10AC
PAL20L10AM

PAL20L8A-2C
PAL20L8A-2M
PAL20L8AC
PAL20L8AM
PAL20R4A-2C
PAL20R4A-2M

PAL20R4AC
PAL20R4AM
PAL20R6A-2C
PAL20R6A-2M
PAL20R6AC
PAL20R6AM

PAL20R8A-2C
PAL20R8A-2M
PAL20RSAC
PAL20R8AM

CYPRESS
7C510-75C+
7C510-75C+
7C510-7SM +
PALCI16L8-20M
PALCI6L8-25C

PALCI6L8-30M
PALCI16L8-35C
PALCI6L8-40M
PALCI6L8-25C
PALC16L8-30M
PALCI16R4-20M

PALCI16R4-25C
PALCI16R4-30M
PALCI6R4-25C
PALC16R4-40M
PALCI16R4-25C
PALCI16R4-30M

PALCI6R6-20M
PALC16R6-25C
PALCI16R6-30M
PALCI16R6-25C
PALC16R6-40M
PALC16R6-25C

PALCI16R6-30M
PALCI6R8-20M
PALCI16R8-25C
PALCI16R8-30M
PALCI16R8-25C
PALC16R8-40M

PALC16R8-25C
PALCI6R8-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-30M

PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M

PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M

PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M

TOSHIBA CYPRESS
PREFIX:P SUFFIX:P
PREFIXTMM  PREFIX:CY
SUFFIX:D SUFFIX:D
2015A-10 7C128-55C +
2015A-12 7C128-55C +
2015A-15 7C128-55C+
2015A-90 7C128-55C +
2018-25 7C128-25C
2018-35 7C128-35C
2018-45 7C128-45C
2018-55 7C128-55C +
2068-25 7C168-25C
2068-35 7C168-35C
2068-45 7C168-45C
2068-55 7C168-45C
2069-35 7C169-35C
2078-35 1C170-35C
2078-45 7C170-45C
2078-55 7C170-45C
2088-35 7C186-35C
2088-45 7C186-45C
2088-55 7C186-55C
315 2147-55C
315-1 2147-55C
55416-35 7C164-35C
5541645 7C164-45C
5541725 7C166-25C
55417-35 7C166-35C
5541745 7C166-45C
5561-45 7C187-45C +
5561-55 7C187-45C+
5561-70 7C187-45C+
5562-35 7C187-35C
5562-45 7C187-45C
5562-55 7C187-45C
TRW CYPRESS
MPYO16HA 7C516-75M
MPY016HC 7C516-75C
MPY016KA 7C516-75SM
MPY016KC 7C516-75C
TDC1010A 7C510-75M
TDC1010C 7C510-75C
TMC2010A 7C510-75M +
TMC2010C 7C510-75C+
TMC2110A 7C510-75M
TMC2110C 7C510-75C
TMC216HA 7C516-75M
TMC216HC 7C516-75C +
VII CYPRESS
20C18-25 7C128-25C +
20C18-35 7C128-35C +

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

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

— = functionally equivalent
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Product Line Cross Reference (continued)

CYPRESS
VII CYPRESS WSI CYPRESS WEITEK CYPRESS
20C19-25 7C128-25C 57C191-55 7C292-50C 2517C 7C517-75C
20C19-35 7C128-35C 57C191-55M 7C292-50M 251TM 7C517-15SM +
20C68-25 7C168-25C + 57C191-70 7C292-50C
20C68-35 7C168-35C+ 57C191-70M 7C292-50M
20C69-25 7C169-25C 57C291-40 7C291-35C
20C69-35 7C169-35C 57C291-55 7C291-50C
20C69-45 7C169-45C 57C291-55M 7C291-50M
20C78-25 7C170-25C+ 57C291-70 7C291-50C
20C78-35 7C170-35C+ 57C291-70M 7C291-50M
20C78-45 7C170-45C+ 57C49-55 7C264-55C +
20C79-25 7C170-25C 57C49-55M 7C264-55M
20C79-35 7C170-35C 57C49-70 7C264-55C +
20C79-45 7C170-45C 57C49-10M 7C264-55M
20C98-35 7C185-35C + 57C49-90 7C264-55C+
20C98-45 7C185-45C+ 57C49-90M 7C264-55M
20C99-35 7C185-35C 59016C 7C9101-40C
20C99-45 7C185-45C 59016C 7C9101-45M
2130-10C 7C130-55C 5901C 2901CC+
2130-12C 7C130-55C 5901M 2901CM +
2130-15C 7C130-55C 5910AC 7C910-40C
7132-55 7C132-55C 5910AM 7C910-46M
7132-70 7C132-55C 59516 7C516-45C
T132A-35 7C132-35C 59517 7C517-45C
7132A-45 7C13245C
7142-55 7C142-55C WEITEK CYPRESS
7142-10 7C142-55C 1010AC 7C510-75C
T142A-35 7C142-35C 1010AM 7C510-75M
T142A-45 7C142-45C 1010BC 7C510-75C
7C122-15 7C122-15C 1010BM 7C510-75M
1C122-25 7C12225C 1010C 7C510-75C
7C122-35 7C122-35C 1010M 7C510-75M
VL2010-65 7C510-65C 1516AC 7C516-75C
VL2010-70 7C510-65C 1516AM 7C516-15M
VL2010-90 7C510-75C 1516BC 7C516-55C
VT64KS4-35 7C164-35C 1516BM 7C516-15SM
VT64KS4-45 7C164-45C 1516C 7C516-75C
VT64KS4-55 7C164-45C 1516M 7C516-75M
VT65K$4-35 7C166-35C 2010AC 7C510-55C
VT65KS4-45 7C166-45C 2010AM 7C510-75M
VT65KS4-55 7C166-45C 2010BC 7C510-45C
2010BM 7C510-55M
WSI CYPRESS 2010C 7C510-75C
PREFIX:WS PREFIX:CY 2010DC 7C510-55C
SUFFIX:C PREFIX:CY 2010DM 7C510-75M
SUFFIX:D PREFIX:CY 2010M 7C510-75M +
SUFFIX:M SUFFIX:P 2516AC 7C516-55C
SUFFIX:P PREFIX:CY 2516AM 7C516-75M
29C01C 7C901-31C 2516C 7C516-75C
57C128F-70 7C251-55C 2516DC 7C516-45C
57C128F-70M 7C251-55M + 2516DM 7C516-55M
5TC128F-90 7C251-55C 2516M 7C516-75M +
57C128F-90M: 7C251-55M + 2517AC 7C517-55C
57C191-40 7C292-35C 2517AM 7C517-15M

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

functionally equivalent

1-20
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Section Contents

Static RAMs (Random Access Memory)

Device Number

CY2147
CY2148
CY21L48
CY2149
CY21L49
CY6116
CY6117
CY6116A
CY6117A
CY7Cl122
CY7Cl123
CY7C128
CY7CI128A
CY7C130
CY7C131
CY7C140
CY7Cl141
CY7C132
CY7C136
CY7C142
CY7C146
CY7C147
CY7C148
CY7C149
CY7C150
CY7C157
CY7C161-10
CY7C162-10
CY7C161-20
CY7C162-20
CY7C164-10
CY7C166-10
CY7C164-20
CY7C166-20
CY7C167
CY7CI167A
CY7C168
CY7C169
CY7C168A
CY7C169A
CY7C170
CY7CI170A
CY7Cl171
CY7C172
CY7CI171A
CY7CI72A
CY7C183
CY7C184
CY7C185-12
CY7C186-12
CY7C185-20
CY7C186-20
CY7C187
CY7C189
CY7C190
CY7C191
CY7C192
CY7C19%4
CY7C196

Description Page Number
4096 x 1 Static RAM ... e 2-1
1024 x4 Static RAM .. o i e e e e 2-6
1024 x 4 Static RAM, Low POWer . . .. ..ottt ittt e i e 2-6
1024 x4 Static RAM ..ot i i i e e e s 2-6
1024 x 4 Static RAM, Low POWer . ......oiiiii it i it 2-6
2048 x 8 Static RAM ... it i e e e e 2-12
2048 x 8 Static RAM . ..ottt et 2-12
2048 x 8 StatiC RAM ... ittt e e 2-19
2048 x 8 Static RAM ... .. i i e e e 2-19

256 x4 Static RAM Separate I/O . ......oovii i 2-26
256 x 4 Static RAM Separate I/O .. ...ttt 2-33
2048 x 8 Static RAM ... oo e e e 2-40
2048 x 8 Static RAM .. ittt i e e e 2-47
1024 x 8 Dual Port Static RAM . ... ottt i et et e e, 2-54
1024 x 8 Dual Port Static RAM ... ...ttt 2-54
1024 x 8 Dual Port Static RAM ... ...t i e e 2-54
1024 x 8 Dual Port Static RAM . ... ... i i e e 2-54
2048 x 8 Dual Port Static RAM ... .. it e e 2-65
2048 x 8 Dual Port Static RAM . ...ttt ....2-65
2048 x 8 Dual Port Static RAM . ... ..ot i e e e 2-65
2048 x 8 Dual Port Static RAM . ... .ottt i it 2-65
4096 x 1 Static RAM . ..ottt e e 2-76
1024 x4 Static RAM ..o i i i i e e e e 2-83
1024 x4 Static RAM .. ittt ittt it it e e e s 2-83
1024 x 4 Static RAM Separate I/O .. .. ...t e 2-90
16,384 x 16 StaticCache RAM . .. ...t 2-98
16,384 x 4 Static RAM Separate I/O . ...t 2-104
16,384 x 4 Static RAM Separate I/O .. ...ttt 2-104
16,384 x 4 Static RAM Separate I/O . ... ..ot 2-110
16,384 x 4 Static RAM Separate I/O .. .......coiiiiiii i 2-110
16,384 x4 Static RAM . ... e e e 2-117
16,384 x4 Static RAM . ... .ot i e 2-117
16,384 X 4 Static RAM ... .ottt ittt ittt et e 2-123
16,384 x 4 Static RAM with Output Enable ..................... ..o, 2-123
16,384 x 1 Static RAM . ... i it et e 2-131
16,384 x 1 Static RAM ... ittt it ittt et it et et 2-138
4096 x4 Static RAM . ...ttt i e e e e e e 2-145
4096 x4 Static RAM ... e e 2-145
4096 x4 Static RAM ... i i i i e e e 2-152
4096 x4 Static RAM . ...ttt e 2-152
4096 x 4 Static RAM with Output Enable ............. ..., 2-159
4096 x 4 Static RAM with Output Enable .....................iiiiiiaa.. 2-165
4096 x 4 Static RAM Separate I/O .. ...t 2-171
4096 x 4 Static RAM Separate I/O . ... .ot 2-171
4096 x 4 Static RAM Separate I/O . .. ..ot 2-178
4096 x 4 Static RAM Separate I/O . .......oiiiiiii i 2-178
2x4096x 16 Cache RAM ... ..ottt ittt ittt e iiinene s 2-185
2x4096x 16 Cache RAM ... ... ittt 2-185
8192 x 8Static RAM ...t i i i i e e e 2-193
8192 x 8 Static RAM ... i i it it e e 2-193
8192 X 8 Static RAM ...ttt ittt it e e e 2-199
8192 x 8Static RAM ... i i e 2-199
65,536 x 1Static RAM ... ... . i e 2-207
16 x4 Static RAM ... o it i i s et e e 2-215

16 x4 Static RAM ...ttt i e et et e 2-215
65,536 x 4 Static RAM Separate I/O . ...t i 2-222
65,536 x 4 Static RAM Separate I/O .. ...t 2-222
65,536 x4 Static RAM ... ottt i et e i e 2-228

65,536 x 4 Static RAM with Output Enable ................cooiiiiiiiian, 2-228
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SEMICONDUCTOR
Static RAMs (Random Access Memory) (Continued)

Device Number Description Page Number
CY7C197 262,144 x 1Static RAM ... it i e e 2-234
CY7C198 32,768 x 8 Static RAM . ... i e e, 2-240
CY7C199 32,768 x 8 Static RAM ... e 2-240
CY745189 16 x4 Static RAM ..o i i e 2-246
CY27LS03 16 x4Static RAM ... i e, 2-246
CY27503 16 x4 StaticRAM ....................... P 2-246
CY27807 16 x4 Static RAM ...t i it e i 2-246
CY93422A 256 x 4 Static RAM Separate I/O . ......... ..ol 2-252
CY93L422A 256 x 4 Static RAM Separate I/O . . ... oo 2-252
CY93422 256 x 4 Static RAM Separate I/O .. ......coiiii i e 2-252
CY93L422 256 x 4 Static RAM Separate I/O . .........oiiiiiiiii i 2-252
CYM1420 128K x8Static RAMModule ...t 2-259
CYM1421 . 128K x8StaticRAMModule ... 2-265
CYM1422 128K x 8 Static RAMModule ........c.ooviiiiiiii i i 2-271
CYM1460 512K x8Static RAMModule ...ttt 2-277
CYM1461 S12K x8Static RAMModule «......ooiiiiiiiii i i i 2-282
CYM1610 16K x 16 Static RAMModule ...t 2-287
CYM1611 16K x 16 Static RAMModule ........cooiiiiiiiiii i it 2-293
CYM1620 64K x 16 Static RAMModule ... e i 2-299
CYM1621 64K x 16 Static RAMModule ......oooiiiiiiiiiiiiiii i 2-305
CYM1622 64K x 16 Static RAMModule ... 2-311
CYM1623 64K x 16 Static RAMModule ....... ..o e 2-312
CYM1626 64K x 16 StaticRAMModule ..ot 2-318
CYM1641 256K x 16 StaticRAMModule ... 2-324
CYM1804 1K x 32 Static RAM Module Separate I/O ...l 2-330
CYM1821 16K x32Static RAMModule ........cooviiiiiiiii i i 2-331
CYM1822 16K x 32 Static RAM Module Separate I/O . ... 2-337
CYM1830 64K x 32 Static RAMModule ..o 2-343
CYM1831 64K x 32 Static RAMModule ....... ...ttt 2-349

CYM1832 64K x 32 Static RAMMOodule .......ovtiitiiiit ittt 2-355
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Features Functional Description
* Automatic power-down when The CY2147 is a high performance Reading the device is accomplished by
deselected CMOS static RAM organized as taking the chip enable (CE) LOW,
. 4096 x 1 bit. Easy memory expansionis  while write enable (WE) remains
) Scplzleg/sptf)‘(v)vre: petmum provided by an active LOW chip en- HIGH. Under these conditions the
able (CE) and three-state drivers. The contents of the memory location speci-
¢ High speed CY2147 has an automatic power-down fied on the address pins will appear on
— 35 ns feature, reducing the power consump- the data output (DO) pin.
¢ Low active power tion by 80% when deselected. The output pin stays in high impedance
— 690 mW (commercial) Writing to the device is accomplished state when chip enable (CE) is HIGH
— 770 mW (military) when the chip enable (CE) and write or write enable (WE) is LOW.
o Low standby power enable (WE) inputs are both LOW.
— 140 mW Data on the input pin (DI) is written
. into the memory location specified on
. El'ftll;u:gml’“"b'e inputs and the address pins (Ag through A11).

e Capable of withstanding greater
than 2000V electrostatic

discharge
Logic Block Diagram Pin Configuration
[ \Aﬂ D! Ao[j 1 Vee
Aq D 2 Ag
INPUT BUFFER e A
{} As[]4 Ag
As[]s Ag
Ag —>>] . As(]6 A1
Al 8 S po[}7 A1
A— 2 :> 64 x 64 :> N 00 We[] s ]
As— & ARRAY 2 Gno[]e CE
e B @ |
Ar—p] & 0013-2
[ 7S e
POWER
COLUMN DECODER | | DOWN LG:_J
TTTTTY "
Agq As Ag Ag A1gA1q
0013-1
Selection Guide (For higher performance and lower power refer to CY7C147 data sheet.)
2147-35 2147-45 2147-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 125 125 125
Current (mA) Military 140 140
Mazximum Standby Commercial 25 25 25
Current (mA) Military 25 25




% CY2147
SEMICONDUCTOR
Maximum Ratings ,
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C LatchupCurrent ............ccovvvuvnnnn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 18LOPIND). « v nveeenranannnnnns —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient v
inHighZState.............conuue. —0.5Vto +7.0V ange Temperature cc
DClInput Voltage ................... —3.0Vto +7.0V Commercial 0°C to +70°C 5V +10%
Output Current into Outputs (LOW) ............. 20 mA Mllltary[5] —55°Cto + 125°C 5V +£10%
Electrical Characteristics Over Operating Rangel4]
Parameters Description Test Conditions Min., Max Units
Vou Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 v
VoL Output LOW Voltage Vce = Min, Ior, = 12.0mA 0.4 v
Vig Input HIGH Voltage 2.0 Vce v
ViL Input LOW Voltage -3.0 0.8 v
Iix Input Load Current GND < V1 < Ve —-10 +10 MA
GND < Vg £ Ve _
Ioz Output Leakage Current Output Disabled 50 +50 RA
Tos gu“?r’;:t?f}m Circuit Vec = Max,, Vour = GND —350 mA
I V¢ Operating Supply Vce = Max. Commercial 125 mA
cc Current Iour = O0mA Military 140
I Automatic CE[2] Max. Veg, Commercial 25 mA
SB Power Down Current CE = Vig Military 25
Capacitance!3]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
Vee = 5.0V pF
Court Output Capacitance cc : 6
Notes:

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

2. A pull-up resistor to V¢ on the CE input is required to keep the
device deselected during Vcc power-up, otherwise Isg will exceed
values given.

AC Test Loads and Waveforms

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

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

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

R1329 R1329
sV 5V
OUTPUT l ouTPUT Q—T—— INPUT PULSES
R2 < R2 3ov J \- 20%
iNcLUDING T 30 PF 2029 5PF Samea 90%
16 AND INCLUDING <
SCOPE JIG AND L GND 10% 10%
L 4 SCOPE  —he 4 l
- - - - <56ns <5ns
0013-3 0013-4
Figure 1a Figure 1b Figure 2
Equivalent to:
THEVENIN EQUIVALENT
1250
OUTPUT O————AM——01.90 V

0013-5
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Switching Characteristics Over Operating Rangel4. 6]

N 2147-35 2147-45 2147-55 :

Parameters Description Units
Min. | Max. | Min. Max, Min, | Max
READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tLZCE CE LOW to Low ZI[8] 5 5 5 ns
tHZCE CE HIGH to High Z[7, 8] 30 30 30 ns
tpU CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 20 20 ns
WRITE CYCLEI[S] }
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 35 45 45 ns
tAwW Address Set-up to Write End 35 45 45 ns
tHA Address Hold from Write End 0 0 10 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 25 25 ns
tsD Data Set-up to Write End 20 25 25 ns
tHD Data Hold from Write End 10 10 10 ns
tLZWE WE HIGH to Low ZI[8] 0 0 0 ns
tHZWE WE LOW to High ZI7. 8 0 20 0 25 0 25 ns
Notes:

6. Test conditions assume signal transition times of 5 ns or less, timing 9. The internal write time of the memory is defined by the overlap of
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output CE LOW and WE LOW. Both signals must be LOW to initiate a
loading of the specified Ior/Ion and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

7. tHzcg and tyzwe are tested with Cp = 5 pF as in Figure Ib. Tran- data input setup and hold timing should be referenced to the rising
sition is measured + 500 mV from steady state voltage. edge of the signal that terminates the write.

8. At any given temperature and voltage condition, tyz is less than ty 7 10. WE is HIGH for read cycle. _
for all devices. 11. Device is continuously selected, CE = Vi.

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

Read Cycle No. 1 (Notes 10, 11)

ADDRESS

taa.
|<— toHA ————>
DATA OUT PREVIOUS DATA VALID ) DATA VALID

Read Cycle No. 2 (Notes 10, 12)

0013-6

!
R
tace
tLzce [ tHzce —>|
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT ( ( ( ( DATA VALID )-———
le——tpy PD
Vee o~ p— icc
SUPPLY

CURRENT N e

0013-7
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Switching Waveforms (Continued)
Write Cycle No. 1 (WE Controlled) (Note 9)

I , X

=\MANK 777777777777/

tsa PWE

W AN\K £

DATA IN * DATA-IN VALID *

'—lﬁzwe—’l luws—’l
-\ HIGH IMPEDANGE | —

DATA OUT DATA UNDEFINED

/ | U —
0013-8
Write Cycle No. 2 (CE Controlled) (Note 9)
ADDRESS >( X
tsa | _
= X Ps
DATA IN * DATA-IN VALID %
[ tHZWE
‘j; HIGH IMPEDANCE

DATA OUT DATA UNDEFINED I

0013-9

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

Ordering Information

S(l; (:;d Ordering Code P;\c;;ge OpRe;::'eng
35 CY2147-35 PC P3 Commercial
CY2147-35 DC D4
45 CY2147-45 PC P3 Commercial
CY2147-45 DC D4
CY2147-45 DMB D4 Military
55 CY2147-55 PC P3 Commercial
CY2147-55 DC D4
CY2147-55 DMB D4 Military

24
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Via 1,2,3
ViL Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB 1,2,3

Switching Characteristics

Parameters | Subgroups
READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
WRITE CYCLE

twc 7,8,9,10,11
tSCE 7,8,9,10,11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00023-B
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Features

o Automated power-down when
deselected (2148)

e CMOS for optimum speed/
power
Low power

- 660 mW (commercial)
— 770 mW (military)

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

TTL compatible inputs and
outputs

CYPRESS
SEMICONDUCTOR

CY2148/CY21148
CY2149/CY211.49

Functional Description

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

An active LOW write enable signal

1024 x 4 Static R/W RAM

select (CS) and write enable (WE) in-
puts are both LOW, data on the four
data input/output pins (I/Og through
1/03) is written into the memory loca-
tion addressed by the address present
on the address pins (Ag through Ag).

Reading the device is accomplished by
selecting the device, (CS) active LOW,
while (WE) remains inactive or HIGH.
Under these conditions, the contents of
the location addressed by the informa-
tion on address pins (Ag through Ag) is
present on the four data input/output
pins (I/Og through 1/03).

The input/output pins (I/0g through
1/03) remain in a high impedance state
unless the chip is selected, and write

(WE) controls the writing/reading op- T 2 e
eration of the memory. When the chip enable (WE) is high.
Logic Block Diagram Pin Configuration
A A4
A: —__: Prftie STORAGE MATRIX As]1 18 [ Vee
»— | As[] 2 17 [0 Ay
6 —> 64x16 | 64x16 | 64x 16 | 64 x16 A
= eom a3 16 [ J Ag
A4 —»] DECODERS A3d 4 15[ Ag
t(zusom.v) Ag[]5 140 1/0g
A3 —»]| ADDRESS A[]e 13 [ 1/0,
Ao BUFFERS
> - SENSE AMPLIFIERS A7 12[]1/0,
At—= coLumn
Az —»] DECODERS cs E 8 1 j 1/03
} 2148 onLv) GND[ 9 10 1 WE
| Vss
g—-—~ 4]
DATA BUFFERS 0015-2
WE —————————————»]
— | ]
Vss —— 1/0g 110y 110, 1/03
0015-1
Selection Guide (For Higher Performance and Lower Power Refer to CY7C148/9 Data Sheet)
2148/9-35 21L.48/9-35 2148/9-45 21148/9-45 | 2148/9-55 21L48/9-55
Maximum Access Time (ns) 35 35 45 45 55 55
Maximum Operating | Commercial 140 120 140 120 140 120
Current (mA) Military 140 140




CY2148/CY21L48
CY2149/CY21L49

?
SEMICONDUCTOR

Maximum Ratings

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

Storage Temperature —65°Cto +150°C

Ambient Temperature with

DC Input Voltage
Output Current into Outputs (Low)

Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential Operating Range
(Pin18toPin9)..................... —0.5Vto +7.0V Ambient
. Range Temperature Vee
DC Voltage Applied to Outputs - ~ .
inHighZState. ..................... —0.5Vto +7.0V Commercial 0°Cto +70°C SV £10%
Military[11] —55°C to +125°C 5V £10%
Electrical Characteristics Over Operating Rangel12]
Parameters Description Test Conditions 21148/9 2148/9 Units
Min. | Max. | Min. | Max.
Ion Output HIGH Current | Vo = 2.4V Vee = 4.5V —4 —4 mA
Ta = 70°C 8 8
I Output LOW Current | VoL = 0.4V mA
oL P oL Ta = 125°C 8
ViH Input HIGH Voltage 2.0 6.0 2.0 6.0 \4
ViL Input LOW Voltage —30| 08 | -3.0| 08 \
Irx Input Load Current Vss < Vi < Voo —10 10 —10 10 HA
GND < Vo <V o o
Ioz Quiput Leakage Ontput Dicbied CC | Ta = —55°Cro+125°C| =50 | 50 | —50| 50 | pA
i 13
G input/COapacnance[ ] Test Frequency = 1.0 MHz > 3 pF
nput/Output Ta = 25°C, All Pins at OV, Ve = 5V
Cro Capacitancel13] A c 7 7
Icc Vcc Operating Max. Ve, CS < Vip Ta = 0°Cto +70°C 120 140 mA
Supply Current Output Open Ta = —55°C to + 125°C 140
I Automatic CS Max. Ve, 2148 | To = 0°Cto +70°C 20 30 mA
SB Power Down Current | CS > Vg only [ T A = —55°Cto +125°C 30
Tro Peak Power-On Max. Ve, 2148 | To = 0°Cto +70°C 30 50 mA
Current CS > vigl3l only ' 7, = —55°Cto +125°C 50
I Output Short GND < Vg < VCC“O] Ta = 0°Cto +70°C +275 +275
08 Circuit Current o o mA
Ta = —55°Cto +125°C +350

Notes:

1. Test conditions assume signal transition times of 10 ns or less, timing
reference levels of 1.5V, input pulse levels of O to 3.0V and output
loading of the specified IorL/Ion and 30 pF load capacitance. Output
timing reference is 1.5V.

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

. A pull up resistor to Vcc on the CS input is required to keep the
device deselected during Vcc power up. Otherwise current will ex-
ceed values given (CY2148 only).

4. Chip deselected greater than 55 ns prior to selection.

5. Chip deselected less than 55 ns prior to selection.

AC Test Loads and Waveforms

[

w

R14810Q R1481Q
5V
ouTPUT
0pF 3
Imcl.uums‘
—-JiG AND =
= SCOPE -
Figure 1a Figure 1b
Equivalent to:
THEVINEN EQUIVALENT

167Q
OUTPUT O————AAA———0 1.73V

0015-4

2-7

6. At any given temperature and voltage condition, tyz is less than ty z
for all devices. Transition is measured +500 mV from steady state
voltage with specified loading in Figure 1b.

7. WE is HIGH for read cycle.

8. Device is continuously selected, CS = Vyr.

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

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

11. T4 is the “instant on” case temperature.

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

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

ALL INPUT PULSES

30V ) {
90% 90%
10% 10%
GND
10ns l-—— 10ns
0015-5
Figure 2




CY2148/CY21L48
5,%% CY2149/CY21149
SEMICONDUCTOR

Switching Characteristics[12]

Parameters Description 2148/9-35 2148/9-45 2148/9-55 Units
Min. Max. Min, Max. Min. Max.
READ CYCLE
Address Valid to Address Do Not
tRC Care Time (Read Cycle Time) 35 45 3 ns
Address Valid to Data Out
taa Valid Delay (Address Access Time) 3 45 3 s
tacsi! Chip Select LOW to Data Out Valid 35 45 55
CY2148 only) ns
tACS2 [5] ( 45 55 65
Chip Select LOW to Data Out Valid
tACS (CY2149 only) 15 20 25 ns
(6] Chip Select LOW to 2148 10 10 10
tLz Data Out On 2149 5 5 5 ns
(6] Chip Select HIGH to Data
tHZ Out Off 0 20 0 20 0 20 ns
4 Address Unknown to Data Out 0 5 5 s
OH Unknown Time
Chip Select HIGH to
tpD Power.Down Delay 2148 30 30 30 ns
Chip Select LOW to
tpy Power-Up Delay 2148 0 0 0 ns
WRITE CYCLE
Address Valid to Address Do Not
twe Care (Write Cycle Time) 3 4 & ns
21 Write Enable LOW to
twp Write Enable HIGH 30 35 40 ns
twR Address Hold from Write End 5 5 5 ns
(6] Write Enable LOW to Output
twz in High Z 0 10 0 15 0 20 ns
tpw Data in Valid to Write Enable HIGH 20 20 20 ns
tDH Data Hold Time 0 0 0 ns
Address Valid to Write
tas Enable LOW 0 0 0 ns
Chip Select LOW to Write
2,
tewl?] Enable HIGH 30 40 0 ns
6] Write Enable High to Output
tow inLow Z 0 0 0 ns
tAW Address Valid to End of Write 30 35 50 ns
Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)
tRC |
ADDRESS %
taa |
e ton—————»]
DATA OUT PREVIOUS DATA VALID DATA VALID
1
0015-6
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%&PRBS
SEMICONDUCTCR

CY2148/CY21148
CY2149/CY211L49

Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 7, 9)

tRc

& X

/[

tacs

tLz

[ tHZ
HIGH
IMPEDANCE

HIGH IMPEDANCE ’
_— (XXXXX

DATA VALID )._.___

trD

f——tpy
Vee
SUPPLY 50%
CURRENT

50% )

Write Cycle No. 1 (WE Controlled)

ADDRESS >

7N

X

tow

N

taw

= \\A\%

1Y

/

e R\K

tow

DATA /O

DATA-IN VALID

‘&

DATA /O DATA UNDEFINED

HIGH IMPEDANCE

e tow

——
)

0015-8

Write Cycle No. 2 (CS Controlled)

twe

ADDRESS x

tow

— tAs j——or

= _—}L

t A
TN 7777777777777,
- — —

/

Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a HIGH impedance state.

2-9
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CY2148/CY21L48
% CY2149/CY211.49
SEMICONDUCTOR

Ordering Information

Speed . Package Operating
(ns) Ordering Code Type Range
35 CY2148-35 PC P3 Commercial
CY2149-35 PC
CY2148-35 DC D4
CY2149-35 DC
CY21L48-35 PC P3 Commercial
CY21L49-35 PC
CY21L48-35 DC D4
CY21L49-35 DC
45 CY2148-45 PC P3 Commercial
CY2149-45 PC
CY2148-45 DC D4
CY2149-45 DC
CY2148-45 DMB D4 Military
CY2149-45 DMB
CY21L48-45 PC P3 Commercial
CY21L49-45 PC
CY21L48-45 DC D4
CY21L49-45 DC
55 CY2148-55 PC P3 Commercial
CY2149-55 PC
CY2148-55 DC D4
CY2149-55 DC
CY2148-55 DMB D4 Military
CY2149-55 DMB
CY21L48-55 PC P3 Commercial
CY21L49-55 PC
CY21L48-55 DC D4
CY21L49-55 DC
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SEMICONDUCTOR

MILITARY SPECIFICATIONS

CY2148/CY211L48
CY2149/CY21149

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Ion 1,2,3
IoL 1,2,3
Vin 1,2,3
Vi Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Igpll] 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tRC 7,8,9,10,11
taa 7,8,9,10,11
tacsi 1] 7,8,9,10,11
tacs2!!] 7,8,9,10,11
tacsl?! 7,8,9,10,11
toH 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
twp 7,8,9,10,11
twR 7,8,9,10,11
tpw 7,8,9,10,11
tpH 7,8,9,10,11
tas 7,8,9,10,11
taw 7,8,9,10,11

Notes:

1. CY2148 only.
2. CY2149 only.

Document #: 38-00024-B
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= & CYPRESS

SEMICONDUCTOR

Features

e Automatic power-down when
deselected

e CMOS for optimum
speed/power

High speed—35 ns

Low active power
— 660 mW

Low standby power

— 110 mW

TTL compatible inputs and
outputs

e Capable of withstanding greater
than 2001V electrostatic
discharge

CY6116
CYye6117

Functional Description

The CY6116 and CY6117 are high per-
formance CMOS static RAMs orga-
nized as 2048 words by 8 bits. Easy
memory expansion is provided by an
active LOW chip enable (CE), and ac-
tive LOW output enable (OE) and
three-state drivers. The CY6116 and
CY6117 have an automatic power-
down feature, reducing the power con-
sumption by 83% when deselected.

An active LOW write enable signal
(WE) controls the writing/reading op-
eration of the memory. When the chip
enable (CE) and write enable (WE) in-
puts are both LOW, data on the eight
data input/output pins (I/Og through
1/07) is written into the memory loca-

2048 x 8 Static R/W RAM

tion addressed by the address present
on the address pins (Ag through Ajp).
Reading the devices is accomplished by
selecting the device and enabling the
outputs, CE and OE active LOW,
while (WE) remains inactive or HIGH.
Under these conditions, the contents of
the location addressed by the informa-
tion on address pins is present on the
eight data input/output pins.

The input/output pins remain in a high
impedance state unless the chip is se-
lected, outputs are enabled, and write
enable (WE) is HIGH.

The CY6116 and CY6117 utilize a die
coat to ensure alpha immunity.

bl ool

INPUT BUFFER

128x16x 8
ARRAY

78S

[ [ COLUMN DECODER }—

Logic Block Diagram

Ao
Ag 5
Ag 8
Az E
Ag 3
As 2
As

CE

WE

5‘E —

1/04

1/02

1/03

1/0g

1/0s

1/0¢

/07

0087-1

Selection Guide

CY6116-35 CY6116-45 CY6116-55

CY6117-35 CY6117-45 CY6117-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 120 120 120
Current (mA) Military 130 130 130
Maximum Standby Commercial 20 20 20
Current (mA) Military 20 20 20

2-12




CY6116
= CY6117
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent................ooovinnn.. >200 mA
Supply Voltage to Ground Potential :
(Pin 24 10PN 12) v vveneenanennnnnn —05Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZState...........covvvvnnnnn. —0.5Vto +7.0V Temperature
DC Input Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military[4] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel3]
CY6116
Parameters Description Test Conditions CY6117 Units
Min. Max.
VoH Output HIGH Voltage Vee = Min, Iopg = —4.0mA 2.4 v
VoL Output LOW Voltage Vee = Min, Iop = 8.0 mA 0.4 \%
Vin Input HIGH Voltage 2.0 Vee v
Vi Input LOW Voltage -3.0 0.8 A\
Irx Input Load Current GND < Vi < Ve —10 10 RA
Output Leakage GND < V] < Ve
Toz Current Output Disabled 10 A
Output Short _ _ -~
los Circuit Currentl[1] Vee = Max, Vout = GND 300 mA
Iec Vcc Operating Vee = Max. Commercial 120 mA
Supply Current Iout = O0mA Military 130
Isp Automatic CE Max. Ve, Commercial 20 mA
Power Down Current CE > Vig Military 20
Capacitancel2]
Parameters Description Test Conditions Max. Units
CiN Input Capacitance Ta = 25°C,f = 1 MHz 5
- pF
Cout Output Capacitance Vce = 5.0V 7
Notes:

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

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

AC Test Loads and Waveforms

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

information.
4. Ty is the “instant on” case temperature.

R14810 R14810 ALL INPUT PULSES
5§ V O—————AAM— 5V O——————AMA— 30V ) ‘
OUuTPUT O-——F——— ouTPUT O—T————‘J 0% "
\ 10% 10%
30 pF SR2 5 pF > p2 GND
2569 2550 Sns L—— 5ns

INCLUDING INCLUDING 0087-6

—=—JIG AND —— L_JIG AND . -
= SCOPE = (074 = SCOPE = 40875 Figure 2
Figure 1a Figure 1b
Equivalent to: .
THEVENIN EQUIVALENT
1670

OUTPUT O————AMA—0 1.73V

0087-7
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held LOW during write.

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 IoL/Ion and 30 pF load capacitance.

. tHZOE, tHZCE and tHzwE are specified with Cp, = 5 pF as in Figure
1b. Transition is measured * 500 mV from steady state voltage.

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

o

=

[

Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)

CYé6116
Switching Characteristics Over Operating Rangel4. 6]
CY6116-35 CY6116-45 CY6116-55
Parameters Description CY6117-35 CY6117-45 CY6117-55 Units
Min, Max. Min. Max. Min. Max.
READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CE LOW to Data Valid ‘ 35 45 55 ns
tDOE OE LOW to Data Valid 15 20 25 ns
tLZOE OELOW toLow Z 0 0 0 ns
tHZOE OE HIGH to High ZI[7] 15 15 20 ns
tLZCE CE LOW to Low Z[8] 5 5 5 ns
tHZCE CE HIGH to High ZI[7, 8] 15 20 20 ns
tpu CE LOW to Power Up 0 0 0 ns
tPD CE HIGH to Power Down 20 25 25 ns
WRITE CYCLED!
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 40 40 ns
tAw Address Set-up to Write End 30 40 40 ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-up to Write Start 0 ns
tPWE WE Pulse Width 20 20 25 ns
tsp Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z 15 15 20 ns
tLZWE WE HIGH to Low Z 0 0 0 ns
Notes: o
5. Data I/0 Pins enter high-impedance state, as shown, when OE is 9. The internal write time of the memory is defined by the overlap of

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

WE is HIGH for read cycle.

. Device is continuously selected. OE, CE = Vip..
. Address valid prior to or coincident with CE transition LOW.

tRe

ADDRESS

A

DATA OUT PREVIOUS DATA VALID

DATA VALID

2-14
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CY6116
%@m CY6117
SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 10, 12)

tRC
= X £ E

tace

oF __——3
\
DoE - tHzoE

tL20E: [ tHzceE—|
HIGH
HIGH IMPEDANCE } IMPEDANCE

LI L
DATA OUT : K DATA VALID
L2CE 1
fe——tpy tep
vee —, icc
50% 50%
CORRENT |\
0087-9
Write Cycle No. 1 (WE Controlled) (Notes 5, 9)
'"b |
ADDRESS >( &
tsce
C_E
RRANS 77777777,
taw tHa——{
tsa tPWE
WE \ /
hANN 7
t tsp tHD.
DATAIN DATA-IN VALID %
‘<—tnzwe—’I 4——(sz5—7
DATA 1/0 DATA UNDEFINED ) HIGH IMPEDANCE
0087-10
Write Cycle No. 2 (CE Controlled) (Notes 5, 9)
twe {
ADDRESS x
tsa —|| tsce
3 )k 7[
taw tHa
4
LZANARARRRRRRRASS  AIIIIIIIIIIIIY,
|- tsp tHD
DATAIN * DATA-IN VALID &
[e———tHZWE
\ HIGH IMPEDANCE
DATA /0 DATA UNDEFINED )
0087-11

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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NORMALIZED icc, Iss

NORMALIZED taa

NORMALIZED lpo

CY6116

CYPRESS CY6117
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.2 120
<
12 . 1.0 : £ 00
c @ cc =
10 2 2
g o8 Z g0
08 a 3
N oe W60
06 ] -4 Vee =5.0V
g E] Ta = 25°C
2 04 &
04 g Vec =50V 2 \
z Vin =50V 2 \
02 s 0.2 o 5 20
o
00 00 0
40 45 50 55 6.0 -55 2.0 125.0 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 140
< 120
13 14 fE_ //
< £ 100
1.2 s / g / Vec =5.0V
a 12 o Ta = 25°C
& 3 ®
1.1 PN pe] / o /
~ Ta = 25°C 2 0 £ o0
~ g 2o/
* —1 ¢ / Vec =50V 5 4
08 £ /
09 8 3 2
08 0.6 o
40 45 5.0 55 6.0 55 2 125 0.0 10 20 3.0 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
o vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
30,0 14 I
Vee =50V
25 25.0 13—1.% 28°¢
. ViN=05V
2.0 Z 200 - é’ 12—
: / g
15 < 15.0 va ERRE
o / §
10 B 100 S 10
/ Ta = 25°C z
Vee =450V
05 5.0 09
0.0 0.0 0e
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)
0087-12
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CY6116
% CY6117
SEMICONDUCTOR

Pin Configurations

A ~ 24 [JVee
Aeg 2 23[0Ag
a3 221 _
I¥ia I 21 JWE vf_E
A []s 20 [16E 2?0
A2 L6 rere PPAR NC
a7 18[1CE NG
acls 17 Po, cY6117 i
|/ooa 9 16 106 1/0g
1101 10 15 []1/0s
10, 1 14 [1/04
GND [ 12 131103

0087-2 0087-3

Ordering Information

S(l;es e)d Ordering Code P:‘(;l;aege OpRe;::eng S([:l e;;d Ordering Code P;(;{;:lge Og:;:;ieng
35 CY6116-35PC P11 Commercial 35 CY6117-35LMB L55 Military
CY6116-35DC D12 45 CY6117-45LMB LS55 Military
CY6116-35LC L64 55 CY6117-55LMB LS55 Military
CY6116-35DMB D12 Military
CY6116-35LMB L64
45 CY6116-45PC P11 Commercial
CY6116-45DC D12
CY6116-45LC L64
CY6116-45DMB D12 Military
CY6116-4SLMB L64
55 CY6116-55PC P11 Commercial
CY6116-55DC D12
CY6116-55LC L64
CY6116-55DMB D12 Military
CY6116-55SLMB L64
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SEMICONDUCTOR

CY6116
CY6117

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
Vi1, Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA ' 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE

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

Document #: 38-00055-C
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Features

e Automatic power-down when
deselected

CMOS for optimum
speed/power

e High speed—20 ns
® Low active power

CYPRESS
SEMICONDUCTOR

CY6116A
CY6117A

Functional Description

The CY6116A and CY6117A are high
performance CMOS static RAMs orga-
nized as 2048 words by 8 bits. Easy
memory expansion is provided by an
active LOW chip enable (CE), and ac-
tive LOW output enable (OE) and
three-state drivers. The CY6116A and

2048 x 8 Static R/W RAM

tion addressed by the address present
on the address pins (Ag through Ag).
Reading the device is accomplished by
selecting the device and enabling the
outputs, CE and OF active LOW,
while (WE) remains inactive or HIGH.
Under these conditions, the contents of

— 550 mW CY6117A have an automatic power- the location addressed by the informa-
down feature, reducing the power con-  tion on address pins is present on the
° Lov;' lsga:a’,y power sumption by 83% when deselected. eight data input/output pins.

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2001V electrostatic

An active LOW write enable signal
(WE) controls the writing/reading op-
eration of the memory. When the chip
enable (CE) and write enable (WE) in-
puts are both LOW, data on the eight

The input/output pins remain in a high
impedance state unless the chip is se-
lected, outputs are enabled, and write
enable (WE) is HIGH.

The CY6116A and CY6117A utilize a

discharge data input/output pins (I/Op through : . p
1/07) is written into the memory loca- die coat to ensure alpha immunity.
Logic Block Diagram
‘Zl $ & % % 1/0g
A 1/04
Ag o
Ag § ’ 1/03
Az §
Ag z > 128x16x 8 1/04
As e ARRAY
Ag 1/0s
X
— 1/0¢
CE —
COLUMN DECODER 1/07
" TIif
Az Az Ay A
0167-1
Selection Guide
CY6116A-20 | CY6116A-25 | CY6116A-35 | CY6116A-45 | CY6116A-55
CY6117A-20 | CY6117A-25 | CY6117A-35 | CY6117A-45 CY6117A-55
Maximum Access Time (ns) 20 25 35 45 55
Maximum Operating Commercial 100 100 100 100 80
Current (mA) Military 125 100 100 100
Maximum Standby Commercial 40/20 20 20 20 20
Current (mA) Military 40 20 20 20
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CY6116A

% CY6117A
SEMICONDUCTCR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested. )
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent................. ...t >200 mA
Supply Voltage to Ground Potential .
(Pin 28 10PN 12) .+ v eveenenrnnns —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
T VA —0.5V to +7.0V : Temperature
DC Input Voltage . .................. ~3.0V to +7.0V C‘?‘f’mef'[i‘]al UCto +70°C SV £10%
Output Current into Outputs (Low) ............. 20 mA Military —35°Cto +125°C 3V +10%
Electrical Characteristics Over Operating Range(3!
CY6116A-20 | CY6116A-25, 35,45 | CY6116A-55
Parameters Description Test Conditions CY6117A-20 | CY6117A-25,35,45 | CY6117A-55 | Units
Min. | Max. Min. Max. | Min. | Max.
Vou Output HIGH Voltage |Vcc = Min, Iog = —4.0mA 2.4 2.4 2.4 v
VoL Output LOW Voltage |Vcce = Min, Ior, = 8.0mA 0.4 0.4 0.4 \4
ViH Input HIGH Voltage 22 | Vee 2.2 Vce 22 | Vec| V
Vi Input LOW Voltagel4Al -05| 08 —0.5 0.8 —-05| 08 | V
Irx Input Load Current GND < V] < Ve —10 10 —10 10 —-10 10 MA
Output Leakage GND < Vi < Ve _ _ _
loz Current Output Disabled 10] +10 10 +10 10| +10 pA
Output Short - - _ - -
Ios Cireuit Currentl1] Vce = Max,, Voutr = GND 300 300 300 mA
Ve Operating Vee = Max. Coml. 100 100 80
Icc Supply Current Iout = O mA Mil. |25 125 100 | A
135,45 100
Max. Vee, Coml. 40 20 20
I Automatic CE CE1 = Vin, 25 40 A
SBy Power Down Current | Min. Duty Mil. 20 "
Cycle = 100% 35,45 20
Max. Vee,
I Automatic CE CE; = Ve — 0.3V, Coml. 20 20 20 mA
$B2 Power Down Current | ViN = Voe — 0.3V [
or ViNy £ 0.3V Mil 20 20
*35 ns and 55 ns only
Capacitance[2]
Parameters Description Test Conditions Max, Units
CiN Input Capacitance Ta = 25°C,f = 1 MHz 5
- Vee = 5.0V pF
Cour Output Capacitance cc 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 3. See the last page of this specification for Group A subgroup testing
the short circuit should not exceed 30 seconds. information.
2. Tested initially and after any design or process changes that may 4. Th is the “mstant on” case temperature.
affect these parameters. 4A. Vi min. = —3.0V for pulse durations less than 30 ns.

AC Test Loads and Waveforms

R1481Q
5V
ouTPUT
30 pF > il
255Q
IlNCLUDING L
==JIG AND b
= SCOPE -
Figure 1a

5V
QUTPUT

0167-5

Equivalent to: THEVENIN EQUIVALENT

1672

OUTPUT O————AM——0 173V

0167-8

= scope

Figure 1b

R1481Q

0167-6

2-20

ALL INPUT PULSES

30V j -
0% 90%
GND 10% 10%
Sns 5ns
0167-7
Figure 2



CY6116A
%mm CY6117A
Switching Characteristics Over Operating Rangel4 6]
CY6116A-20 | CY6116A-25 | CY6116A-35 | CY6116A-45 | CY6116A-55
Parameters Description CY6117A-20 | CY6117A-25 | CY6117A-35 | CY6117A-45 | CY6117A-55 | Units
Min. | Max. | Min. [ Max. | Min. l Max. | Min. | Max. [ Min. | Max.

READ CYCLE

trRC Read Cycle Time 20 25 35 45 55 ns
tAA Address to Data Valid 20 25 35 45 55 ns
tOHA Data Hold from Address Change| 5 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 55 ns
tDOE OE LOW to Data Valid 10 12 15 20 25 ns
tLZOE OE LOW to Low Z 3 3 3 3 3 ns
tHZOE OE HIGH to High Z[7] 8 10 12 15 20 | ns
tLZCE CE LOW to Low ZI[8] 5 5 5 5 5 ns
tHZCE CE HIGH to High ZI[7, 8] 8 10 15 15 20 ns
tpy CE LOW to Power Up 0 0 0 0 0 ns
tpD CE HIGH to Power Down 20 20 20 25 25 ns
WRITE CYCLED]

twe Write Cycle Time 20 20 25 40 50 ns
tSCE CE LOW to Write End 15 20 25 30 40 ns
tAW Address Set-up to Write End 15 20 25 30 40 ns
tHA Address Hold from Write End 0 ns
tSA Address Set-up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 15 15 20 20 25 ns
tSD Data Set-up to Write End 10 10 15 15 25 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High Z 7 7 10 15 20 ns
tLZWE WE HIGH to Low Z 5 5 5 5 5 ns
Notes: L

5. Data I/0 Pins enter high-impedance state, as shown, when OE is 9. The internal write time of the memory is defined by the overlap of

held LOW during write. CE LOW and WE LOW. Both signals must be LOW to initiate a

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

WE is HIGH for read cycle.

Device is continuously selected. OE, CE = V.

Address valid prior to or coincident with CE transition LOW.

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

7. tHZOE, tHZCE and tyzwg are specified with Cr, = 5 pF as in Figure 10.
1b. Transition is measured *+ 500 mV from steady state voltage. 11.

8. At any given temperature and voltage condition, tHzcg is less than 12
trzce for any given device.

Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)

tac

ADDRESS

x

PREVIOUS DATA VALID

DATA OUT DATA VALID

0167-9
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- CY6116A
% CY6117A
SEMICONDUC

Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 10, 12)

tRc
tACE
OF j
tDOE + [—~-mzoz—-N
tLzoE———] le— thzcE—»|
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT (L DATA VALID )
- AVAAAVAY
LZCE |
[e——1tpu fe——tepp——

Vee g
SUPPLY 50% . 50%)
CURRENT IsB

Write Cycle No. 1 (WE Controlled) (Notes 5, 9)

twe !

" it

tsCE

= TR 777777,

taw
tsa tPWE

w \\}\ 7

tsp tHD:
DATA IN * DATA-IN VALID *j

‘———‘uzws——’l q———guws____.'
DATA 1/0 OATA UNDEFINED \ HIGH IMPEDANCE /_a

0167-11

N

Write Cycle No. 2 (CE Controlled) (Notes 5, 9)

ADDRESS *
|

tsA + tsCe

. A .

NNANANANANNNNRY 7777777

twe 4

| tgp ~———————————f{a—1tHp
DATA IN * DATA-IN VALID )
<-—"NZW‘E—.1
\ HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED )

0167-12
Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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CY6116A
CY6117A

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Iss

NORMALIZED taa

NORMALIZED lpo

08

06

04

0.2

0.0

40

11

1.0

0.9

40

25

20

15

1.0

05

0.0

0.0

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE

lcc

45 5.0 55
SUPPLY VOLTAGE (V)

6.0

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

Ta = 25°C

B

o vs. SUPPLY VOLTAGE

45 5.0 55
SUPPLY VOLTAGE (V)

6.0

TYPICAL POWER-ON CURRENT

10 20 3.0 4.0
SUPPLY VOLTAGE (V)

5.0

NORMALIZED Icc. Iss

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
o lec
08
0.6
04
Ve =50V
Vin =50V
0.2
Iss
0.0
-55 250 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
1.2 /
o /
Vee =50V
08 >
0.6
-65 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0 =
20.0 /
15.0
/ ’
10.0
AN
Vee = 4.
50 / cc
0.0
o 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
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Vce =50V
Ta =25°C

40

~

20

0
0.

140

120

20

0.0

14

13

09

0e
0
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30 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

/

v

/

Veec =50V
Ta =25°C

/

/
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20

3.0 4.0

OUTPUT VOLTAGE (V)

NORMALIZED Icc

vs. CYCLE TIME

Vee =50V

[~ Ta=25°C
Vin =05V
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20
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CY6116A

% i CY6117A
Pin Configurations
A ~ u [ Vee
As]2 230As
al]s 24
A]e 2 we
a3s 201G
N T
A s 17 Do, CY6117A
7:Mw [ 16 []1/0¢
1oy [ 10 15 105
o 1 141/,
GND [] 12 130,
0167-2 0167-4
0167-3
Ordering Information
S&‘:" Ordering Code P‘;f;‘p"ege O‘I’::;‘:e“g s(‘:;‘;" Ordering Code P‘;‘rcy':ge Oi’:::;ie“g
20 CY6116A-20PC P11 Commercial 25 CY6117A-25LMB L55 Military
CY6116A-20DC D12 35 CY6117A-35LMB L55 Military
25 CY6116A-25PC P11 Commercial 45 CY6117A-45LMB L55 Military
CY6116A-25DC D12 55 CY6117A-55LMB L55 Military
CY6116A-25LC L64 ‘
CY6116A-25DMB D12 Military
CY6116A-25LMB L64
35 CY6116A-35PC P11 Commercial
CY6116A-35DC D12
CY6116A-35LC Lé4
CY6116A-35DMB D12 Military
CY6116A-35LMB L64
45 CY6116A-45PC P11 Commercial
CY6116A-45DC D12
CY6116A-45LC L64
CY6116A-45DMB D12 Military
CY6116A-45LMB L64
55 CY6116A-55PC P11 Commercial
CY6116A-55DC D12
CY6116A-55LC L64
CY6116A-55DMB D12 Military
CY6116A-55LMB L64
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters | Subgroups
READ CYCLE

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

Document #: 38-00105
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Features

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

CMOS for optimum
speed/power
e High speed
— 15 ns (commercial)
— 25 ns (military)
e Low power
— 330 mW (commercial)
— 495 mW (military)
e Separate inputs and outputs
e 5 volt power supply +£10%
tolerance both commercial and
military
o Capable of withstanding greater
than 2000V static discharge

e TTL compatible inputs and
outputs

CYPRESS
SEMICONDUCTOR

CY7C122

Functional Description

The CY7C122 is a high performance
CMOS static RAM organized as 256
words x 4 bits. Easy memory expansion
is provided by an active LOW chip se-
lect one (CS1) input, an active HIGH
chip select two (CS3) input, and three-
state outputs.

An active LOW write enable input
(WE) controls the writing/reading op-
eration of the memory. When the chip
select one (CS;) and write enable (WE)
inputs are LOW and the chip select
two (CSy) input is HIGH, the informa-
tion on the four data inputs Do to D3 is
written into the addressed memory
word and the output circuitry is pre-
conditioned so that the correct data is
present at the outputs when the write
cycle is complete. This preconditioning

256 x 4 Static R/W RAM

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

Reading is performed with the chip se-
lect one (CSj) input LOW, the chip se-
lect two input (CS;) and write enable
(WE) inputs HIGH, and the output en-
able input (OE) LOW. The information
stored in the addressed word is read
out on the four non-inverting outputs
Op to O3.

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

Logic Block Diagram Pin Configurations
CS2
Dy D1 D2 D3 &5
DATA INPUT
CONTROL ll—e
N 01'
2 X =
— -4
S 04 0003-2
a | 8 32 x 32 SENSE _%
~] 8 ARRAY AMPS 02
—-— =z —Cik
A1 2 ’ 03
Ag COLUMN
&~ DECODER
- 1 0003-1
0003-10
Selection Guide
7C122-15 7C122-25 7C122-35
i 1 25 35
Maximum Access Time (ns) C?Iflmercml >
Military NA 25 35
Co rcial 90 60 60
Maximum Operating Current (mA) .Iflme c
Military NA 90 90
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (per MIL-STD-883 Method 3015)
Power Applied .................... —55°C to +125°C LatchupCurrent ............cooiiiuunnnn.. >200 mA
Supply Voltage to Ground Potential .
Pin 22 toPin8) .........oovurnnnn... ~0.5Vto +7.0V Operating Range
. Ambient
DC Voltage Applied to Outputs Range Vce
i HIgh Z StALE. v evevererannnnnn —0.5Vto +7.0V Temperature
- " T
DC Input Voltage ................... ~3.0V to +7.0V C‘f‘f‘m’e’[‘;‘]a‘ OCto +7°C SV £10%
Output Current, into Outputs (LOw) ............. 20 mA Military —55Cto +125°C SV £10%
Logic Table
Inputs
— — — Outputs Mode
OE CSy CS; WE Do-D3
X H X X X HighZ Not Selected
X X L X X HighZ Not Selected
L L H H X 0p-03 Read Stored Data
X L H L L HighZ Write “0”
X L H L H HighZ Write “1”
H L H H X HighZ Output Disabled
Notes: H = HIGH Voltage L = LOW Voltage X = Don’t Care
High Z = High Impedance
Electrical Characteristics Over the Operating Rangel4]
7C122-25
7C122-15
Parameters Description Test Conditions 7C122-35 Units
Min, Max. Min. Max.
VoH Output HIGH Voltage Vee = Min, Iog = —5.2mA 2.4 24 \%
VoL Output LOW Voltage Vce = Min,, Ior, = 8.0mA 0.4 0.4 v
ViH Input HIGH Voltage 2.1 Vee 2.1 Vce A\
Vi Input LOW Voltage —3.0 0.8 -3.0 0.8 v
Iix Input Load Current GND < V] < Ve 10 10 HA
Input Diode Clamp
Vep Voltage Note 2 Note 2 v
oh VoL < Vour < Von _ _
Ioz Output Current (High-Z) Output Disabled 10 +10 10 +10 LA
L Output Short Circuit Vce = Max,, Commercial —170 —70 mA
08 Current (Note 1) Vour = GND | Military —80 —-80 | mA
Power Supply Vce = Max,, Commercial 90 60 mA
Icc Current Ioutr = OmA ili
Military NA 90 mA
Capacitance[3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1| MHz 4 pF
Cout Output Capacitance Vcc = 5.0V 7
Notes:
1. For test purposes, not more than one output at a time should be 3. Tested initially and after any design or process changes that may
shorted. Short circuit test duration should not exceed 30 seconds. affect these parameters.
2. The CMOS process does not provide a clamp diode. However, the 4. See the last page of this specification for Group A subgroup testing
CY7C122 is insensitive to —3V dc input levels and —5V undershoot information.
pulses of less than 10 ns (measured at 50% point). 5. T is the “instant on” case temperature.
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Switching Characteristics Over the Operating Rangel6, 7]

. Test CY7C122-15 CY7C122-25 CY7C122-35 .
Parameters Description Conditions Min. | Max. Min. Max. Min, Max. Units
READ CYCLE
tRC Read Cycle Time 15 25 35 ns
taCs Chip Select Time 8 15 25 ns
tZRCS Chip Select to High-Z Note 8 12 20 30 ns
tAOS Output Enable Time 8 15 25 ns
tZROS Output Enable to High-Z | Note 8 12 20 30 ns
tAA Address Access Time 15 25 35 ns
WRITE CYCLE
twe Write Cycle Time 15 25 35 ns
tzws Write Disable to High-Z Note 8 12 20 30 ns
twR ‘Write Recovery Time 12 20 25 ns
tw ‘Write Pulse Width Note 6 11 15 25 ns
twsD Data Setup Time Prior to Write 0 5 5 ns
tWHD Data Hold Time After Write 2 5 5 ns
tWSA Address Setup Time Note 6 0 5 10 ns
tWHA Address Hold Time 4 5 5 ns
twscs Chip Select Setup Time 0 5 5 ns
tWHCS Chip Select Hold Time 2 5 5 ns
Notes:
6. tw measured at twsA = min.; twsa measured at tw = min. 8. Transition is measured at steady state HIGH level —500 mV or
7. Test conditions assume signal transition times of 5 ns or less for the steady state LOW level +500 mV on the output from 1.5V level on
— 15 product and 10 ns or less for the —25 and —35 product. Timing the input with load shown in Figure 1b.
reference levels of 1.5V and output loading of the specified IoL/Ion
and 30 pF load capacitance as in Figure la.
Bit Map
Address Designators
Address Address Pin
Name Function Number
Ag AXO0 4
Ay AX1 3
Ay AX2 2
A3z AX3 1
Ay AX4 21
As AYO
Ag AY1
A7 AY2

0003-3
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CYPRESS
SEMICONDUCTOR

AC Test Loads and Waveforms

AC Test Loads Input Pulses

R1470Q R1470 30V ) 4
5V O——————AMN— 5V 90% 90%

OUTPUT p OUTPUT GND 10% 10%
NOTE 5 L— NOTE §
2 R2

<R
30 pF > 5pF
P S0 i 224 0003-5
Figure 2

i—

0003-4
Figure 1a Figure 1b

Equivalent to: THEVENIN EQUIVALENT

152Q
OUTPUT O————AMW——0 162V
0003-6

Read Mode

tRe
Ag-A7
ADDRESS )(

AR

o Vs \

WE /
|«—1tZROS

taos NOTE 6
DATA LIl
DATA VALID
Rt ARLLNNRRNY
L vores
ACS te—1ZRCS |
0003-7
Write Mode
[ twe
Ag-A7
ADDRESS j‘
WSA |e— —»{ twHA jo—
8-Sz 9(_
CHIP SELECT
WSCS [e—r —{ tWHCS fe—
Dg-D3
DATA IN ‘9(-
twso w WHD [e—
WE £
WRITE ENABLE )( 7
tzws [e——tWR
§-NOTE 6
DA ouTpUTS
D.
LOAD 1b ol | S—
NOTE 6
0003-8

(All above measurements referenced to 1.5V unless otherwise stated.)
Note:

Timing diagram represents one solution which results in an optimum cycle time. Timing may be changed in various applications as long as the worst case
limits are not violated.

2-29




Typical DC and AC Characteristics

NORMALIZED Icc

NORMALIZED tan

CYPRESS
SEMICONDUCTOR

CY7C122

NORMALIZED Icc NORMALIZED Icc OUTPUT SOURCE CURRENT
vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.2 14 60
2 |
E 50 AN Py
10 12 s \ S
8 E 40 A
o
o 2 \
08 Vs Y Q 30 N
/ g 5 AN
-4
/] g g =
06 038 5 \\
/ Vin =50V Vec =55V E 10
Ta = 25°C ViN=5.0V 5]
04 ! 0.6 0
4.0 45 50 55 6.0 -55 25 125 [} 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
16 14 150
< 125
14 £
<12 = 1/
K & 100
2 g £ /
\ Y 10 3 7/
1.0 g - /
— g G 50
< o8 2 /
08 § % Vee =560V _|
Ta = 25°C Vec =50V 2 Ta = 25°C
0.6 06 [
4.0 45 5.0 55 6.0 255 2% 125 0o 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
ACCESS TIME CHANGE NORMALIZED Icc
vs. OUTPUT LOADING vs. FREQUENCY
30 14
Ta =25°C
Vec =45V ] 13
Q
T o0 o
z 2 a /)
< 8 12 7
< -
5 / £
& 1 7 &
2z
1.0 /
0 200 400 600 800 1000 % 70 20 30 40 50 60 70
CAPACITANCE (pF) FREQUENCY (MHz)
0003-9
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Ordering Information

S(l;es ‘;d Ordering Code Pe’i‘c;zge Oi’{:;‘;ing

15 CY7C122-15PC P7 Commercial

CY7C122-15DC D8 Commercial

25 CY7C122-25PC P7 Commercial

CY7C122-25DC D8 Commercial

CY7C122-25LC Ls3 Commercial
CY7C122-25DMB D8 Military

35 CY7C122-35PC P7 Commercial

CY7C122-35DC D8 Commercial

CY7C122-35LC L53 Commercial
CY7C122-35DMB D8 Military
CY7C122-35LMB L53 Military
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CY7C122

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics

Parameters Subgroups

Vou 1,2,3

VoL 1,2,3

ViH 1,2,3

. Vi, Max. 1,2,3

Irx 1,2,3

Ioz 1,2,3

Icc 1,2,3

Switching Characteristics

Parameters | Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAcs 7,8,9,10,11
N 7,8,9,10,11
tAA 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tWR 7,8,9,10,11
tw 7,8,9,10,11
twsD 7,8,9,10,11
tWHD 7,8,9,10,11
twsa 7,8,9,10,11
tWHA 7,8,9,10,11
twscs 7,8,9,10,11
tWHCS 7,8,9,10,11

Document #: 38-00025-B
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Features

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

¢ CMOS for optimum
speed/power

e High speed
— 7 ns (commercial)
— 10 ns (military)
e Low power
— 660 mW (commercial)
— 825 mW (military)

e Separate inputs and outputs

e 5 volt power supply £10%
tolerance both commercial and
military

TTL compatible inputs and
outputs

® 24 pin

300 MIL package

& CYPRESS
SEMICONDUCTOR

PRELIMINARY CY7C123

Functional Description

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

An active LOW write enable input
(WE) controls the writing/reading op-
eration of the memory. When the chip
select one (CS}) and write enable (WE)
inputs are LOW and the chip select
two (CSy) input is HIGH, the informa-
tion on the four data inputs Dg to D3 is
written into the addressed memory
word and the output circuitry is pre-
conditioned so that the write data is
present at the outputs when the write
cycle is complete. This preconditioning
operation insures minimum write re-

256 x 4 Static R/W RAM

covery times by eliminating the “write
recovery glitch.”

Reading is performed with the chip se-
lect one (CSy) input LOW, the chip se-
lect two input (CSp) and write enable
(WE) inputs HIGH, and the output en-
able input (OE) LOW. The information
stored in the addressed word is read
out on the four non-inverting outputs
Qg to Os3.

The outputs of the memory go to an
active high impedance state whenever
chip select one (CS;) is HIGH, chip se-
lect two (CS3) is LOW, output enable
(OE) is HIGH, or during the writing
operation when write enable (WE) is
LOW.

A die coat is used to insure alpha im-
munity.

Logic Block Diagram Pin Configurations
cS2 W=k ~ up Ve
Dg D1 Dz D3 &5 Az 2 2304,
A3 2200 A
As ) 4 210 We
DATA INPUT AgL]s 20T,
CONTROL | WE a6 1sjpoE
or Ves O 7 18 Vee
{} [ 17[acs;
Ao 0o 0 s 16303
o . r—%"_‘_ 0o 10 151D,
A a8 01 o, 11 1405
3 16 x 64 SENSE _% Vgs O 12 130,
w
Az o ARRAY AMPS 0, 0088-2
5
I R
o ‘ l
As
COLUMN
Ae DECODER
Az
0088-1
0088-3
Selection Guide
7C123-7 7C123-9 7C123-10 7C123-12 7C123-15
Maximum Access Time (ns) Ct?tfxmercml ! 9 NA 12 NA
Military NA NA 10 12 15
Maximum Operating Current (mA) C(?rf'lmercml 120 120 NA 120 NA
Military NA NA 150 150 150
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% PRELIMINARY CYTIC123

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

Storage Temperature ............... —65°C to +150°C Output Current, into Outputs (Low) ............. 20 mA
Ambient Temperature with LatchupCurrent ...........cooviveiieennn, >200 mA
Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential Operating Range
Pins24 & 18toPins 7& 12 ........... —0.5Vto +7.0V Range Ambient Voo
DC Voltage Applied to Outputs Temperature
inHighZState...................... —0.5V to +7.0V Commercial 0°Cto +70°C 5V £10%
DClInput Voltage ................... —3.0V to +7.0V Military(2] —55°Cto +125°C 5V £10%
Logic Table
Inputs Outputs Mode
OE cS CS2 WE Do-D3

X H X X X High Z Not Selected

X X L X X HighZ Not Selected

L L H H X 0p-03 Read Stored Data

X L H L L High Z Write “0”

X L H L H HighZ Write “1”

H L H H X HighZ Output Disabled
Notes: H = HIGH Voltage L = LOW Voltage X = Don’t Care

High Z = High Impedance

Electrical Characteristics Over the Operating Rangel3]

. . 7C123-7 7C123-10 7C123-12
Parameters Description Test Conditions 7C123-9 7C123-15 Units
Min. | Max. | Min. | Max. | Min. | Max.
Vou Output HIGH Voltage | Vcc = Min, Iog = —5.2mA 2.4 24 2.4 A\
VoL Output LOW Voltage | Vcc = Min,, Ior, = 8.0 mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 2.2 Vce 2.2 Vce 22 Vee A\’
viL Input LOW Voltage —-30| 08 | —30| 08 | —3.0| 038 \%
Inx Input Load Current Vss < V1 < Ve -10 10 —-10 10 —10 10 RA
Ioz ?ﬁ’i‘gpl:‘_‘zc):“"em g?lstpi your = Vee 10| +10| —10| +10| =10 | +10| pa
Icc g(‘)l\:reernfupply ;’cc ==I\gax., Commercial 120 NA 120 | mA
ouT = 0mA  I'yfiritary NA 150 150 | mA
Capacitancel1]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 pF
Cout Output Capacitance Vcc = 5.0V 7
Notes:
1. Tested initially and after any design or process changes that may 3. See the last page of this specification for Group A subgroup testing
affect these parameters. information.

2. Tx is the “instant on” case temperature.
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Switching Characteristics Over the Operating Rangel[3]

Parameters Description Om"l.‘iei::ons 7C123-7 7C123-9 7C123-10 | 7C123-12 | 7C123-15 Units
Min. | Max. | Min. | Max. | Min, | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC Read Cycle Time 7 9 10 12 15 ns
tAA Address Access Time 7 9 10 12 15 ns
taCs Chip Select Time 7 8 8 8 10 ns
tDOE Output Enable Time 7 8 8 8 10 ns
tHZCS Chip Select to Output Hi-Z Notes 4, 5 5 6 6 6.5 8 ns
tHZOE Output Enable to Out Hi-Z Note 4 5 6 6 6.5 8 ns
tLzcs Chip Select to Out Low-Z Notes 4,5 2 2 2 2 2 ns
tLZOE Output Enable to Out Low-Z Note 4 2 2 2 2 2 ns
WRITE CYCLE
twc Write Cycle Time 7 9 10 12 15 ns
tHZWE Write Enable to Hi-Z 5.5 6 6 7 8 ns
tLZWE Write Enable to Low-Z 2 2 2 2 2 ns
tPWE Write Pulse Width 5 6.5 7 8 11 ns
tsD Data Setup to End of Write 5 6 7 8 11 ns
tHD Data Hold Time After Write 1 1 1 1 ns
tsA Add Setup to Start of Write 0.5 1 1 2 ns
tHA Address Hold Time 1.5 1.5 2 2 ns
tscs CS Active Low to End of Write 5 6.5 7 8 11 ns
tAw Add Setup to End of Write 55 75 8 10 13 ns
Notes:
4. Transition is measured at steady state HIGH level — 500 mV or 5. 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 Figure 1b.
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CYPRESS
SEMICONDUCTOR
AC Test Loads and Waveforms
AC Test Loads Input Pulses
R1 47002 R1470 2 kXA ' \
5V O——————AAA— 5V O————AAM— 90% 20%
QuUTPUT o—:r——— OUTPUT o———l— GND 10% 10%
200F ::m soF I <3ns l-— <3ns
Saun e 0088-5
JL Figure 2
0088-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
152 2
OUTPUT O———AWA———0 162V
0088-6
Read Mode
; tre
1 1
U
ADDRESS X X
1
. tan i ,
— ) T 1
Cs,/cs, : X : X :
— tacs— le—tyzes—
Y zes e—n ' X '
0 1 1
OF \ | | [/ :
D . \ !
l— —l '
YzoE—) et —tizoe—
| [ |
1
DATA v, . |
out LK . —
' 008811
Write Mode
- twe !
| |
ADDRESS X X
1
i - taw re— typ —!
! tscs !
1 1
— U
T5,/c5, ! X X
T 1
1 tsa ; tpwe :
1
WE * /I
) 1 i
; — sp : tup—
DATA v ] . y
N X ' : X
1 l
1 ' 1 '
r-tzwg > — Yzwe
DATA — XX
ouT
0088-12
(All above measurements referenced to 1.5V unless otherwise stated.)
Note:

Timing diagram represents one solution which 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 Icc, Iss

NORMALIZED tan

NORMALIZED ipo

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE
14 ‘

12 t
Icc

10

08

0.6

04

0.2

0.0
40

45 5.0 55
SUPPLY VOLTAGE (V)

6.0

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

Ta =25°C

S~

09

08

4.0 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

3.0

25

20

05

0.0

0.0 10 20 30 40

SUPPLY VOLTAGE (V)

5.0

NORMALIZED Icc, Iss

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE
1.2
1.0 Yoc
08
0.6
0.4
Vec =5.0 V
ViN =50V
0.2 Isg
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
12 /
10
Vee =50V
08 L
0.6
-65 25 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

30

Ta = 25°C
Vec =45V

L

20
20

/

10 4

0 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SINK CURRENT (mA) OUTPUT SOURCE CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

i u
7% AN
Vcc =50V
Ta =25°C
60 \
45

30 \

15 N
0
(] 10 2.0 30 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
360
200
240 A/
180 /
//
120
Vee =50V
60 Ta =26°C ]
"o 10 20 30 40 50
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. CYCLE TIME
1.4
Vee =50V
Ta = 25°C
Vin =05V
1.0
09
0.8 ;
10 20 30 40
CYCLE FREQUENCY (MHz)
0088-13
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PRELIMINARY CY7C123

Ordering Information

S&‘;‘;" Ordering Code P;;"‘fe“e opke;;‘;“g

7 CY7C123-7PC P13A Commercial
CY7C123-7DC D14
CYTC123-7TLC L53

9 CY7C123-9PC P13A | Commercial
CY7C123-9DC D14
CY7C123-9LC L53

10 CY7C123-10DMB Dl4 Military
CY7C123-10LMB L53
CY7C123-10KMB K73

12 CY7C123-12PC PI13A | Commercial
CY7C123-12DC D14
CY7C123-12LC L53
CY7C123-12DMB D14 Military
CY7C123-12LMB L53
CY7C123-12KMB K73

15 CY7C123-15DMB D14 Military
CY7C123-15LMB L53
CY7C123-15KMB K73
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PRELIMINARY CY7C123

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tRC 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
tsD 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-D
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CY7C128

= CYPRESS

"—‘—".- SEMICONDUCTOR 2048 x 8 Static R/W RAM

Features Functional Description
e Automatic power-down when The CY7C128 is a high performance
deselected CMOS static RAM organized as 2048
words by 8 bits. Easy memory expan-
: Sp?eg/s p(f?:e: ptimum sion is provided by an active LOW chip
. enable (CE), and active LOW output
¢ High speed—35 ns enable (OF) and three-state drivers.
® Low active power The CY7C128 has an automatic power-
— 660 mW (commercial) down feature, reducing the power con-
— 825 mW (military) sumption by 83% when deselected.
e Low standby power An active LOW write enable signal
— 110 mW (WE) controls the writing/reading op-
eration of the memory. When the chip
* SOJ package enable (CE) and write enable (WE) in-
e TTL compatible inputs and puts are both LOW, data on the eight
outputs data input/output pins (I/Og through

e Capable of withstanding greater 1/07) is written into the memory loca-

than 2001V electrostatic

tion addressed by the address present
on the address pins (Ag through A1o).
Reading the device is accomplished by
selecting the device and enabling the
outputs, CE and OE active LOW,
while (WE) remains inactive or HIGH.
Under these conditions, the contents of
the location addressed by the informa-
tion on address pins is present on the
eight data input/output pins.

The input/output pins remain in a high
impedance state unless the chip is se-
lected, outputs are enabled, and write
enable (WE) is HIGH.

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

discharge
Logic Block Diagram Pin Configurations
$ $ é $ % & # 1/0g
'\! > 1/04
Ao b
e - ¥ s by
o <
A7 a 8 0036-2
As z :> 128x 16 x 8 4 2 1/04
As e ARRAY @
As 1/0g
7\,
hY
c— ﬁ 1 l ‘N I /OG
D
WE DOWN
COLUMN DECODER 1/0
o H= I H > v

PE

0036-1

0036-3
Selection Guide
7C128-35 7C128-45 7C128-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 120 120 90
Current (mA) Military 130 100
Maximum Standby Commercial 20 20 20
Current (mA) Military 20 20
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CY7C128

Maximum Ratings

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

Storage Temperature —65°Cto +150°C

Ambient Temperature with
Power Applied

—55°Cto +125°C

Static Discharge Voltage
(Per MIL-STD-883 Method 3015)

Latch-up Current

Supply Voltage to Ground Potential .
(Pin 2460 PAn 12) -+ v vvenseeennns —05Vio+70v  Operating Range
DC Voltage Applied to Outputs Range Ambient Veoe
inHighZ State. ......oooouevnnnnn... ~0.5Vto +7.0V Temperature
1 0 10 +
DC Input VOIage « . v nvevenenrennn.. ~3.0V to +7.0V f:;f’mer[i‘]al (5)5cc‘° ++7(1)2(5: = :X E igZ’
. t: —55°C t, © x
Output Current into Outputs (Low) ............. 20 mA rary ° &
Electrical Characteristics Over Operating Rangel3]
P L - . 7C128 Uni
arameters Description ‘est Conditions Min, Max. nits
Vou Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 A\
VoL Output LOW Voltage Vee = Min, IoL = 8.0mA 0.4 A\
Vin Input HIGH Voltage 2.0 Vce \%
ViL Input LOW Voltage —-3.0 0.8 \4
Irx Input Load Current GND < Vi £ Ve —10 10 HA
Output Leakage GND < Vi < Ve _
Toz Current Output Disabled 40 40 pA
Output Short _ - —
Ios Cireuit Current(1] Vee = Max., Vout = GND 300 mA
Icc Vce Operating Vee = Max. Commercial -25, -35, -45 120 mA
Supply Current Ioutr = OmA Commercial -55 90 mA
Military -35 150 mA
Military -45 130 mA
Military -55 100 mA
Isp Automatic CE Max. Ve, Commercial 20 A
Power Down Current CE = Vig Military* 20 m
*35 ns and 55 ns only
Capacitance[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
- Vee = 5.0V pF
Cout Output Capacitance cc 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 3. See the last page of this specification for Group A subgroup testing
the short circuit should not exceed 30 seconds. information.
2. Tested initially and after any design or process changes that may 4. T, is the “instant on” case temperature.

affect these parameters.

AC Test Loads and Waveforms

R1481Q R1481Q ALL INPUT PULSES
5V O———AWA— 5V O————— MW 30V . |
OUTPUT OT————‘ ouTPUT O—I——i 90% 0%
10% 10%
30F ;Rz 5 pF 3= 555 ™ Sns 5ns
Lpesond ™ Lisped” -
~ SCOPE = 0036-4 = SCOPE = 0036-5 Figure 2
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT
1679

OUTPUT O—————AMWA——0 173V

0036-13
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Switching Characteristics Over Operating Rangel3; 6]

Parameters Description 7C128:35 7C128-45 712855 Units
Min. I Max, Min., Max. Min. Max.

READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 15 20 25 ns
tLZOE OE LOW to Low Z 0 0 0 ns
tHZOE OE HIGH to High Z[7] 15 15 20 ns
tLZCE CE LOW to Low ZI[8] 5 5 5 ns
tHZCE CE HIGH to High Z[7, 8] 15 20 20 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 25 ns
WRITE CYCLED!
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 40 50 ns
taw Address Set-up to Write End 30 40 50 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE ‘WE Pulse Width 20 20 25 ns
tsp Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z[7] 15 15 20 ns
tLZWE WE HIGH to Low Z 0 0 0 ns

Notes:

5. Data I/0 Pins enter high-impedance state, as shown, when OE is
held LOW during write.

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

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

7. tHzoE, tHZCE and tHzwE are specified with Cy, = 5 pF as in Figure

1b. Transition is measured *+ 500 mV from steady state voltage.

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

Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)

9. The internal write time of the memory is defined by the overlap of
CE LOW and WE LOW. Both signals must be LOW to initiate a
write and either signal can terminate a write by going HIGH. The
data input setup and hold timing should be referenced to the rising
edge of the signal that terminates the write.

10. WE is HIGH for read cycle.

11. Device is continuously selected. OE, CE = Vyi..
12. Address valid prior to or coincident with CE transition LOW.

tRe

ADDRESS

taAA

toHA

iR

DATA OUT

PREVIOUS DATA VALID

DATA VALID

2-42
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% CY7C128
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 10, 12)
trC
e x’c £
tace
ETTT)
A IC‘
tDoE + tHZOE
tLzoE [— tHZCE
PEDANCE
HIGH IMPEDANCE I / f[ IMPEDANC!
DATA OUT - | \ \ \ \ DATA VALID
[e——tpy ! le——— tpp ———»|
icc
sup;lfs 50% 50% A
CURRENT F_ 1B
0036-8
Write Cycle No. 1 (WE Controlled) (Notes 5, 9)
b= twe )

ADDRESS

X

tsce

- /
AR 7777777777777,

taw tHa—>

tsA tPwE
" RN 7
I tsp tHD
DATA IN * DATA-IN VALID
<—tuzws‘-' -_—'LZWE—’I

DATA 1/0 DATA UNDEFINED I\ HIGH IMPEDANCE ;

0036-9

Write Cycle No. 2 (CE Controlled) (Notes 5, 9)

twe

tsa T

i X

tsce

taw

;‘__J

1
PWE

L

Ny

[

tso

DATA IN *

DATA-IN VALID

‘m)%

DATA I/0 DATA UNDEFINED

<-———mzws—°]L

HIGH IMPEDANCE

/

0036-10

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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CY7C128

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED icc, Iss

NORMALIZED taa

NORMALIZED ipo

08

0.6

04

0.2

0.0

40

09

038

4.0

25

20

15

10

0.5

0.0

0.0

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE

Iss

45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

Ta =26°C

o vs. SUPPLY VOLTAGE

45 5.0
SUPPLY VOLTAGE (V)

55 6.0

TYPICAL POWER-ON CURRENT

1.0 20 30 4.0
SUPPLY VOLTAGE (V)

5.0

NORMALIZED Icc, Isg

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

1.2
o Iec
0.8
06
04
Vec =50V
ViN =60V
0.2 -
Iss
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
6
14
1.2 /
o /
Vee =50V
0.8 v
0.6
-55 25 126
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0 o
200 / /
15.0 / 4
10.0
/ By
c = 4.
5.0 / i
0.0
o 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)}

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80
60
Vee =50V
Ta =25°C
a0 ‘\
20 »
0
0.0 1.0 20 30 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120
/
100 /
Vec =50V
80 Ta =25°C
40 /
20
[}
0.0 1.0 20 3.0 4.0
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs, CYCLE TIME
14 l
Vee =50V
1318 =25°C
ViN=05V
1.2
11
1.0
09
oe
0 10 20 30 40
CYCLE FREQUENCY (MHz)
0036-11
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CY7C128

Ordering Information
S(l:les e)d Ordering Code Pa’;‘c;{:ege OpRe::;ieng

35 CY7C128-35PC P13 Commercial
CY7C128-35VC Vi3
CY7C128-35DC D14
CY7C128-35LC L53
CY7C128-35KMB K73 Military

45 CY7C128-45PC P13 Commercial
CY7C128-45VC Vi3
CY7C128-45DC D14
CY7C128-45LC L53
CY7C128-45DMB D14 Military
CY7C128-45LMB L53
CY7C128-45KMB K73

55 CY7C128-55PC P13 Commercial
CY7C128-55VC Vi3
CY7C128-55DC D14
CY7C128-55LC L53
CY7C128-55DMB D14 Military
CY7C128-55LMB L53
CY7C128-55KMB K73
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SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Is 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAw 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00026-C
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CYPRESS

Features

e Automatic power-down when
deselected

e CMOS for optimum
speed/power

e High speed—20 ns

e Low active power
— 440 mW (commercial)
— 550 mW (military)

Low standby power
— 110 mW

o SOJ package
o TTL compatible inputs and
outputs

o Capable of withstanding greater
than 2001V electrostatic

SEMICONDUCTOR

CY7C128A

Functional Description

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

An active LOW write enable signal
(WE) controls the writing/reading op-
eration of the memory. When the chip
enable (CE) and write enable (WE) in-
puts are both LOW, data on the eight
data input/output pins (I/Og through
1/07) is written into the memory loca-

2048 x 8 Static R/W RAM

tion addressed by the address present
on the address pins (Ag through A o).
Reading the device is accomplished by
selecting the device and enabling the
outputs, CE and OE active LOW,
while (WE) remains inactive or HIGH.
Under these conditions, the contents of
the location addressed by the informa-
tion on address pins is present on the
eight data input/output pins.

The input/output pins remain in a high
impedance state unless the chip is se-
lected, outputs are enabled, and write
enable (WE) is HIGH.

The 7C128A utilizes a die coat to en-
sure alpha immunity.

discharge
e Vig of 2.2V
Logic Block Diagram Pin Configurations
A 24
As2 23
As[] 3 22
N o As[] e 21
U 0 A s 20
‘zl A6 19
j 1104 Ay 18
Aals 17
1100 (] ® 16
Ag < o [ 1 14
Ag u§; ] ' 1103 GN;E 12 13
Az 3 0164-2
As z 128x 16 x 8 C? 1/04
As e -> ARRAY
Ag 1/0g
7S e
e . l ﬁ 1/0¢
s D)
W_E [ COLUMN DECODER ]—- DowN -ﬁ-—-——um
OE '
=) R
Az Az A Ag
0164-1
0164-3
Selection Guide
7C128A-20 7C128A-25 7C128A-35 7C128A-45 7C128A-55
Maximum Access Time (ns) 20 25 35 45 55
Maximum Operatlng Commercial 100 100 100 100 80
Current (mA) Military 125 100 100 100
Maximum Standby Commercial 40/20 20 20 20 20
Current (mA) Military 40 20 20 20
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%%m CYTC128A
SEMICONDUCTCR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................n —55°Cto +125°C Latch-upCurrent.......................... >200 mA
Supply Voltage to Ground Potential :
(Pin 24 0 Pin 12) .+ evveeeneennnns —0sVio+70y  Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZ State. .......coovvevnvennn. ~0.5V to +7.0V Temperature
DC Input Voltage ................... —3.0V to +7.0V Commercial O°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20mA Military[4] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range(3]
Parameters Description Test Conditions 7C128A-20 | 7C128A-25,35,45 | TC128A-55 | ;...
Min. | Max. | Min. Max. | Min. | Max.
VoH Output HIGH Voltage |Vcc = Min., Iog = —4.0mA 2.4 2.4 2.4 \4
VoL Output LOW Voltage |Vcc = Min,, IoL = 8.0mA 0.4 0.4 0.4 \4
Vin Input HIGH Voltage 2.2 | Vce 2.2 Vce 22 | Vec | V
ViL Input LOW Voltagel4Al —0.5| 0.8 —0.5 0.8 -05| 08 | V
Irx Input Load Current GND < Vi £ Vee —10| 10 —10 10 —10]| 10 RA
Output Leakage GND < Vi < Ve _ _ _
loz Current Output Disabled 10} +10 10 +10 10} +10 | pA
Output Short _ _ _ _ -
Tos Circuit Currentl1] Vce = Max., Vout = GND 300 300 300| mA
Vce Operating Vec = Max. Coml. 100 100 80
Iec Supply Current Ioutr = 0mA miL |25 125 100 | mA
35, 45 100
Max. Ve, Coml. 40 20 20
I Automatic CE CE; = Vi, 25 40 mA
SB; Power Down Current | Min. Duty Mil. 20
Cycle = 100% 35,45 20
Max. Vce,
. Automatic CE CE, > Voc — 03v, | Coml 20 20 Sl
SBy Power Down Current ViN 2 Vee — 0.3V ]
or VIN < 0.3V Mil. 20 20
*35 ns and 55 ns only
Capacitance[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
; Ve = 5.0V 123
Court Output Capacitance cc = - 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 3. See the last page of this specification for Group A subgroup testing
the short circuit should not exceed 30 seconds. information.
2. Tested initially and after any design or process changes that may 4. T is the “instant on” case temperature.
affect these parameters. 4A. Vi min. = —3.0V for pulse durations less than 30 ns.
AC Test Loads and Waveforms
R14810 R14810 ALL INPUT PULSES
5V O—————-AMWV—
30V ) \
OUTPUT OT——‘ ) 90% 90%
30 oF :E l;:s . aND 10% 10%
Ilth.uomc L 5ns 5ns
=JIGAND <2 — —
= = 0164-4 = SCOPE = 0164-5 0164-6
Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT
1679
OUTPUT O——AMy———0 1.73V 0164-12
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SEMICONDUCTOR

Switching Characteristics Over Operating Rangel3, 6]

7C128A-20 | 7C128A-25 | 7C128A-35 | 7C128A-45 | TC128A-55 .
Parameters Description Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC Read Cycle Time 20 25 35 45 55 ns
tAA Address to Data Valid 20 25 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 55 ns
tDOE OE LOW to Data Valid 10 12 15 20 25 ns
tLZOE OE LOW to Low Z 3 3 3 3 3 ns
tHZOE OE HIGH to High Z[7] 8 10 12 15 20 ns
tLZCE CE LOW to Low Zl[8] 5 5 5 5 5 ns
tHZCE CE HIGH to High Z[7, 8] 8 10 15 15 20 ns
tpu CE LOW to Power Up 0 0 0 0 0 ns
tPD CE HIGH to Power Down 20 20 20 25 25 ns
WRITE CYCLED)
twe Write Cycle Time 20 20 25 40 50 ns
tSCE CE LOW to Write End 15 20 25 30 40 ns
tAW Address Set-up to Write End 15 20 25 30 40 ns
tHA Address Hold from Write End 0 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 15 15 20 20 25 ns
tsD Data Set-up to Write End 10 10 15 15 25 ns
tHD Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High Z[7] 7 7 10 15 20 ns
tLZWE WE HIGH to Low Z 5 5 5 5 5 ns
Notes:

5. Data I/0 Pins enter high-impedance state, as shown, when OE is 9. The internal write time of the memory is defined by the overlap of

held LOW during write. CE LOW and WE LOW. Both signals must be LOW to initiate a
6. Test conditions assume signal transition times of 5 ns or less, timing write and either signal can terminate a write by going HIGH. The

reference levels of 1.5V, input pulse levels of 0 to 3.0V and output data input setup and hold timing should be referenced to the rising

loading of the specified Io1/Ion and 30 pF load capacitance. edge of the signal that terminates the write.
7. tHZOE, tHZCE and tyzwe are specified with Cp, = 5 pF as in Figure 10. WE is HIGH for read cycle.

1b. Transition is measured * 500 mV from steady state voltage. 11. Device is continuously selected. OE, CE = Vyi..
8. At any given temperature and voltage condition, tHzCE is less than 12. Address valid prior to or coincident with CE transition LOW.

tpzcE for any given device.
Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)

| tRe |

ADDRESS

toHA

DATA OUT PREVIOUS DATA VALID ) DATA VALID

0164-7
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SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 10, 12)
tRC
tace
oE _-‘_\
X )t—
tDOE + tHZOE
‘——!LZOE—AF] <——tuzcE~—>I
HIGH
DATA OUT HIGH IMPEDANCE (LLL DATA VALID >——-———'MPEDANCE
tLzce NN
e——tru ! tep
sureey - oy
CURRENT L— 1sB

0164-8

Write Cycle No. 1 (WE Controlled) (Notes 5, 9)

ADDRESS >K

X

tsce
CE
ARANS L7777/1777777///,
taw tha—]
1SA tPWE
" AN 7
|- tsp tHp—]
DATAIN * DATA-IN VALID %
<—tuzw5—-’| 4——glzw5__.|

DATA /0 DATA UNDEFINED pN HIGH IMPEDANCE ) SE—

w4

0164-9

Write Cycle No. 2 (CE Controlled) (Notes 5, 9)

twe !
ADDRESS *
tsa ‘! tsce
3 Bk 7[ __j
taw tHa
'rva
I 5D tHo
DATAIN * DATA-IN VALID }
[+ thzwe—={

DATA /0 DATA UNDEFINED

HIGH IMP!

EDANCE

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

2-50
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CY7C128A

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Iss

NORMALIZED tan

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

14
1.2
fcc
10
08
0.6
04
02 Ise
0.0
40 45 50 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
1.3
1.2
1.1 P
\\ Tp =25°C
10
——
0.9
08
4.0 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
o vs. SUPPLY VOLTAGE

N
]

g
o

-
o

-
=

e
o

e
°

10 20 3.0 40
SUPPLY VOLTAGE (V)

0.0 50

NORMALIZED Icc, Is

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
1.0 Tcc
08
0.6
04
Vee =50V
ViN =50V
0.2
Iss
00
-55 250 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 /
. /
Vecc =50V
08 >
0.6
-55 25 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

/

200 -

/

25.0

15.0
/ d
100
/ Ta =25°C
/ Vec =450V

5.0
0.0

0 200 400 600 800 1000

CAPACITANCE (pF)

2-51

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT

vs. OUTPUT VOLTAGE

Vee =50V
N Ta =26°C

40

™~

0
0.

14

1.1

1.0

09

0e
0

0

10 20 30 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

//

Vec =6.0V
Ta =25°C

/

/

1.0 20 30
OUTPUT VOLTAGE (V)

4.0

NORMALIZED Icc
vs. CYCLE TIME

Vec =60V
|~ Ta =25°C
ViN=05V

T

10 20 30
CYCLE FREQUENCY (MHz)
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SEMICONDUCTOR

CY7C128A

Ordering Information
S(l::;d Ordering Code Pa;fyl:,s\ege Oge::;“g
20 CY7C128A-20PC P13 Commercial
CY7C128A-20VC Vi3
CY7C128A-20DC D14
CY7C128A-20LC L53
25 CY7C128A-25PC P13 Commercial
CY7C128A-25VC Vi3
CY7C128A-25DC D14
CY7C128A-25LC L53
CY7C128A-25DMB D14 Military
CY7C128A-25LMB L53
35 CY7C128A-35PC P13 Commercial
CY7C128A-35VC Vi3
CY7C128A-35DC D14
CY7C128A-35LC L53
CY7C128A-35DMB D14 Military
CY7C128A-35LMB L53
CY7C128A-35KMB K73
45 CY7C128A-45PC P13 Commercial
CY7C128A-45VC V13
CY7C128A-45DC D14
CY7C128A-45LC L53
CY7C128A-45DMB D14 Military
CY7C128A-45LMB L53
CY7C128A-45KMB K73
55 CY7C128A-55PC P13 Commercial
CY7CI128A-55VC Vi3
CY7C128A-55DC D14
CY7C128A-55LC L53
CY7C128A-55DMB D14 Military
CY7C128A-55LMB L53
CY7C128A-55KMB K73
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CY7C128A

%
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Is 1,2,3

Switching Characteristics

Parameters ] Subgroups
READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAw 7,8,9,10,11
tHA 7,8,9,10,11
tsA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00094
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CYPRESS

Features

e 0.8 micron CMOS for optimum
speed/power

¢ Automatic power-down

e TTL compatible

e Capable of withstanding greater
than 2001V electrostatic
discharge

e Fully asynchronous operation

® Master CY7C130/CY7C131
easily expands data bus width to
16 or more bits using SLAVE
CY7C140/CY7C141

BUSY output flag on CY7C130/
CY7C131; BUSY input on

CY7C130/CY7C131
CY7C140/CY7C141

SEMICONDUCTOR

Functional Description

The CY7C130/CY7C140/CY7C131/
CY7C141 are high speed CMOS 1K x
8 Dual Port Static RAMS. Two ports
are provided permitting independent
access to any location in memory. The
CY7C130/CY7C131 can be utilized as
either a stand-alone 8-bit Dual Port
Static RAM or as a MASTER Dual
Port RAM in conjunction with the
CY7C140/CY7C141 SLAVE Dual
Port device in systems requiring 16-bit
or greater word widths. It is the solu-
tion to applications requiring shared or
buffered data such as cache memory
for DSP, Bit-Slice, or multiprocessor
designs.

1024 x 8 Dual Port
Static RAM

(WE), and Output Enable (OE). Two
flags are provided on each port, BUSY
and INT. BUSY signals that the port is
trying to access the same location cur-
rently being accessed by the other port.
INT is an interrupt flag indicating that
data has been placed in a unique loca-
tion by the other port. An automatic
power down feature is controlled inde-
pendently on each port by the Chip En-
able (CE) pin.

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

CY7C140/CY7C141 . A die coat is used to insure alpha im-
o INT flag for port to port Each port has independent control munity
g Ior p p pins; Chip Enable (CE), Write Enable :
communication
Logic Block Diagram Pin Configuration
R/W RAWR X-= 1 ~ s =17
TE, % ey r/W O 2 47[ACE,
BUsY, ] 3 AR/ We
oF, Oy w4 451 BUSY,
A= 4[N,
=t [P s
V0o coL COLUMN COLUMN oou. Voor i P =l
Y=L [ A
S 1 1 == G Y o oy A
BUSY (1) g p————> BUSYR(1) Ago 3900 Asp
AsL Ask MLE 2 3: ?IA“
A o A 12 3 A
o, d - "fu"n‘i'i',' (::> 3 Aow Ax: 13 36 DA:
Ag O] 14 350 Az
ag 15 34 Agy
Ao =5 [ Ao /00 16 3303 AR
Aot N A&%R:J?TN = Aok 170,17 32001/05
%, —»|  Locic e— i 170,418 31831/0gr
a_zl_’m1::“:';nmu L— o, 1/05. ] 19 30031/0sp
R/W = le—— R/Wg 17040} 20 29[31/044
. BUSY, T T BUsTR 1/0s O 21 28[71/035
o 1 o judz TRy
Notes: 0114-1 OND [ 24 25[31/00p
1. CY7C130/CY7C131 (Master): BUSY is open drain output and requires pullup resistor. DIP 0114-2
CY7C140/CY7C141 (Slave): BUSY is input. "
2. Open drain outputs: pullup resistor required. Top View
Selection Guide
7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
7C140-35 7C140-45 7C140-55
7C141-35 7C141-45 7C141-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 120 90 90
Current (mA) Military 170 120 120
Maximum Standby Commercial 45 35 35
Current (mA) Military 65 45 45

Shaded area contains preliminary information.
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CY7C130/CY7C131
o CY7C140/CY7C141
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-up Current . .. ....ooovvrerenenanennn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 48 10 Pin 24) .+ v voveeenennns ~0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range T Ambient Vee
inHighZState...................... ~0.5V to +7.0V emperature
DC Input Voltage ...........oevvnn.. —3.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military 6] —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Rangel7]
7C130-35 | 7C130-45, 55
7C131-35 | 7C131-45, 55
Parameters Description Test Conditions 7C140-35 | 7C140-45, 55 | Units
7C141-35 | 7C141-45, 55
Min. | Max. | Min. | Max.
Vou Output HIGH Voltage | Ve = Min., Iog = —4.0mA 24 24
VoL Output LOW Voltage | 1OL = 40mA 04 04
IoL = 16.0mAls] 0.5 0.5
Vin Input HIGH Voltage 2.2 2.2 \
ViL Input LOW Voltage 0.8 0.8 \'%
Irx Input Load Current GND < V] < Ve -5| +5 -5 +5 | pA
Output Leakage GND < Vo £ Vce _ _
Toz Current Output Disabled |t 3 5| ea
Output Short[3] Vee = Max,, _ _
Tos Circuit Current Vout = GND 350 350 | mA
: CE =ViL Commercial 120 90
Icc ;’CC f)pceratmgt Outputs Open mA
upply Curren f = fmax Military 170 120
Isp1 Standby Current CEL and CER > Vig Commercial | 45 35 mA
Both Ports, TTL Inputs | f = fmMax Military 65 45
CELor CER 2 VIH Commercial 90 75
Is2 ?)tamil)b};tc’lll_r’;;n; " Active Port Outputs Open mA
ne Fort, TPUS = fyax Military 115 90
Both Ports CEy and CER .
. Standby Current > Vee — 02V Commercial 15 15 oA
SB3 Both Ports, CMOS Inputs | ViN = Ve — 0.2V or
VIN £0.2V,f=0 Military 15 15
One Port CE, or CER s il 85 70
> Vee — 0.2V ommercia
IsB4 Standby Current VIN = Vcc — 0.2Vor VN < 0.2V mA
One Port, CMOS Inputs )
Active Ports Outputs Open ..
f = fsax Military 105 85
Shaded area contains preliminary information.
Capacitancel4]
Parameters Description Test Condtions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 10 F
- Vee = 5.0V P
Cout Output Capacitance cc 10
Notes:

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

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

5. BUSY and INT pins only.

6. Ty is the “instant on” case temperature.
7. See the last page of this specification for Group A subgroup testing

information.
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CY7C130/CYTC131
5}% CY7C140/CY7C141
SEMICONDUCTOR -

AC Test Loads and Waveforms

R18930 R18930 sy
6V O———————AM— 5§V O—— MW
2800
ouTPUT ) OUTPUT b
| | BUSY
< R2 L R2 =
30 pF 5 pF iNT
j',‘g;‘,{,‘;'"“:[ 3470 INCLUDING 3470 Iso pF
JGAND |
Score .. - SCOPE - L —
0114-5 0114-4
Figure 1 Figure 2 Figure 3. BUSY Output Load
(CY7C130/CY7C131 Only)
Equivalent to: THEVENIN EQUIVALENT
2500 ALL INPUT PULSES
OUTPUT O———AWA——0 1.40V
0114-7
30V J '\
90% 90%
GND 10% 10%
Sns 5ns
0114-6
Figure 4
Switching Characteristics Over Operating Rangel7. 9
70 . 7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
Parameters Description 7C140-35 7C140-45 7C140-55 Units
7C141-35 7C141-45 7C141-55
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 0 0 0 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 20 25 25 ns
tL.ZOE OELOW toLow Z 3 3 3 ns
tHZOE OFE HIGH to High ZI[10] 20 20 25 ns
tLZCE CE LOW to Low Z[11] 5 5 5 ns
tHZCE CE HIGH to High zI[10, 11] 20 20 25 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 35 35 35 ns
WRITE CYCLEI[12]
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 35 40 ns
tAwW Address Set-up to Write End 30 35 40 ns
tHA Address Hold from Write End 2 2 ns
tSA Address Set-up to Write Start 0 ns
tPWE WE Pulse Width 25 30 30 ns
tsD Data Set-up to Write End 15 20 20 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z 20 20 25 ns
tLZWE WE HIGH to Low Z 0 0 0 ns

Shaded area contains preliminary information.
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CY7C130/CY7C131

z CY7C140/CY7C141
SEMICONDUCTOR
Switching Characteristics Over Operating Rangel7. 91 (Continued)
7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
Parameters Description 7C140-35 7C140-45 7C140-55 Units
7C141-35 7C141-45 7C141-55
Min.| Max. |Min.| Max. |Min.| Max.

BUSY/INTERRUPT TIMING

tBLA BUSY LOW from Address Match 20 25 30 ns

tBHA BUSY HIGH from Address Mismatchl(17] 20 25 30 ns

tBLC BUSY LOW from CE LOW 20 25 30 ns
tBHC BUSY HIGH from CE HIGHI17] 20 25 30 ns
tps Port Set Up for Priority 5 5 ns
twB* WE LOW after BUSY LOW 0 0 0 ns
twH ‘WE HIGH after BUSY HIGH 30 35 35 ns
tBDD BUSY HIGH to Valid Data 35 45 45 ns
tpDD Write Data Valid to Read Data Valid Note 16 Note 16 Note 16 | ns
twDD Write Pulse to Data Delay Note 16 Note 16 Note 16 [ ns

INTERRUPT TIMING

tWINS WE to INTERRUPT Set Time 25 35 45 ns

tEINS CE to INTERRUPT Set Time 25 35 45 ns

tINS Address to INTERRUPT Set Time 25 35 45 ns
tOINR OE to INTERRUPT Reset Timel17] 25 35 45 ns
tEINR CE to INTERRUPT Reset Timel17] 25 35 45 ns
tINR Address to INTERRUPT Reset Timel17] 25 35 45 ns
Shaded area contains preliminary information.
* CY7C140/CY7C141 Only
Notes: .
8. Data I/0 pins enter high impedance state, as shown when OE is held 13. WE is HIGH for read cycle.
LOW during write. 14. Device is continuously selected OE, CE = VL.

9. Test conditions assume sjgnal transition times of 5 ns or less, timing 15. Address valid prior to or coincident with CE transition LOW.
reference levels of 1.5V, input pulse levels of OV to 3.0V and output 16. A write operation on Port A, where Port A has priority, leaves the
loading of the specified IoL/Ion and 30 pF load capacitance. data on Port B’s outputs undisturbed until one access time after one

10. tHZOE, tHZCE, and tHzwE are specified with Cp, = 5 pF in Figure 2. of the following:
Transition is measured * 500 mV from steady state voltage. A. BUSY on Port B goes HIGH.

11. At any given temperature and voltage condition, tyzcE is less than B. Port B’s address toggled.
tLzck for any given device. C. TE for Port B is toggled

12. The internal write time of the memory is defined by the overlap of ' . .
CE LOW and WE LOW. Both signals must be LOW to initiate a D. WE for Port B is toggled. o ) ,
write and either signal can terminate a write by going HIGH. The 17. These parameters are measured from the input signal changing, until
data input setup and hold timing should be referenced to the rising the output pin goes to a high impedance state.
edge of the signal that terminates the write. 18. For master/slave combinations twc = tpwg + tBLA-

Switching Waveforms
Read Cycle No. 1 (Notes 13, 14)

Either Port Address Access

tRC

ADDRESS *
toHA

DATA OUT PREVIOUS DATA VALID )

DATA VALID
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CY7C130/CY7C131
% CY7C140/CY7C141

SEMICONDUCTOR

Switching Waveforms (Continued)

Read Cycle No. 2 (Notes 13, 15)
Either Port CE/OE Access

A

tACE thzee —

i i I
' L— tpoE tyzoe
1) 70E —|

Y zce

LLLLLLLLilild
DATA OUT CCEEEEEeiE. DATA VALID [———

PD
> ___/'r L
Isg

0114-9

Timing Waveform of Read with BUSY (Note 13)

ADDRESSg X ADDRESS MATCH *
WEg !( /
Ding * X
ADDRESS,_ X ADDRESS | MATCH
taHa
BUSY, \ ;t
tspD
DouT, VALID
toop
‘WUU
0114-10
Write Cycle No. 1 (Notes 8, 12)
Either Port
- (wc 1l
ADDRESS * *
. tsce
 NANNAX £t/ /[
taw ta —=
tsa tpwe
WE \ \ 4
WE R\ 7 o
tsp
DATAy DATA VALID
OF R \5 5 :
-Z-Lb‘ HZOE
. . . . . e HIGH IMPEDANCE
our 2222227 0114-12
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CY7C130/CY7C131 -
% - CY7C140/CY7C141
Switching Waveforms (Continued)
Write Cycle No. 2 (Notes 8, 12)

Either Port
| ‘wc | m
ADDRESS * *
tsce A —»
 ANNNA\\X | TSN
taw
~— sa — tpwe
" =\ £
“‘tSD _><ﬂ.|
T
DATA DATA VALID X'
*— thzwe —] —t zwe —]
DATA. A W W A . O, . W . . W W W WA R HIGH IMPEDANCE e—r—7r—
oUT 7 J 7 7 4 4 4 72 2 2 7 7 7 3
0114-13
Busy Timing Diagram No. 1 (CE Arbitration)
CEy, Valid First:
ADDRESS
L AND R 7 ADDRESS MATCH X
CE,
tps~
Ty \
*—1Lc Ftamc
BUSYR ;l /
0114-14
CER Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CEg St
tps-»
o, \
~—1BLC Ftamc
BUSY, j /
0114-15



CY7C130/CY7C131
% CY7C140/CY7C141
SEMICONDUCTOR
Switching Waveforms (Continued)

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

tre OR tye
ADDRESS ADDRESS MATCH ADDRESS MISMATCH X

tps
ADDRESSg X
tLa e—tBHA
BUSYg
0114-16
Right Address Valid First:
ADDRESSR ADDRESS MATCH ADDRESS MISMATCH ~ X
tps
ADDRESS_ X
-taia ~—tBHA
BUSY,
0114-17
Busy Timing Diagram No. 3
Write with BUSY (Slave: CY7C140/CY7C141) (Note 19):
f towe
WE j( £
th th "
BUSY
0114-11
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CY7C130/CY7C131
CY7C140/CY7C141

Switching Waveforms (Continued)

Interrupt Timing Diagrams
Left Side Sets INTR:
I twe ~
ADDR, * WRITE 3FF XX X
s typ —|
tENs—
WE, X
A twins
iNTR 3(
Right Side Clears INTR:

tre

READ 3FF *

aporg XXX
|<' tha

tNR — /—

Cg *
tENR

WR////////I{
XN NMNNNNNNNNY

—

. toINR
iNTg i
Right Side Sets INTy:
I twe {
ADDRg * WRITE 3FE XXX X
~————tns— tha—=
& ] /
teNs—
WER \ ;1‘
[— top —
. twins
iNT, X

Left Side Clears INT:

[

tRe

READ 3FE

LU 0,020.020,0.0,00.00,000.00000°¢
J"tHA tNg —

—

CE, *

f tens

w7 7777777 F
ETT LT T T T LTSS

—

INT_

toINR

7
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NORMALIZED Icc. Isg

NORMALIZED tan

NORMALIZED lpg

CY7C130/CY7C131

Z s CY7C140/CY7C141
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.2 120
<
12 1.0 £ 400
lcc ® lec =
10 2 z
§ 08 v g 80
08 = )
N 06 w
0.6 3 & Vee =50V
g o4 § Ta =25°C
04 g - Vec =5.0V it \
H ViN =50V 2 L
02 sa 02 Iss E
®
00 00 o
40 45 5.0 55 60 55 2.0 125.0 0.0 10 20 3.0 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (*C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 140
3 120
13 14 E P
s 5 100
& 3 Vee =5.0V
12 a 12 ] @ / Th=25°C
& £ 8o
11 PN o o /
~ Ta = 25°C E I X 60
10 S~ g - %
2 Vec =50V E 4
09 08 % /
3 2
08 06 0
4.0 45 5.0 55 6.0 -55 2% 125 00 10 2.0 3.0 a0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
30 300 1.25
25 250 o ¥f°:z:3% v
/ o Vin =05 V
20 Z 200 - < 10
P a
5 2150 7 3
<
2 / é /
1.0 ;
© 100 / Ta-25C g 075 /ﬁ
Vec =450 V
05 50 / ce
00 00 050
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
0114-23
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CY7C130/CY7C131
%m CY7C140/CY7C141
SEMICONDUCTOR

Pin Configurations

0114-3 0114-22

52-Pin LCC/PLCC
Top View Top View
Ordering Information
Speed Ordering Package Operating Speed Ordering Package Operating

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

35 CY7C130-35PC P25 Commercial 35 CY7C140-35PC P25 Commercial
CY7C130-35DC D26 CY7C140-35DC D26
CY7C130-35LC L68 CY7C140-35LC L68
CY7C130-35DMB D26 Military CY7C140-35DMB D26 Military
CY7C130-35LMB L68 CY7C140-35LMB L68

45 CY7C130-45PC P25 Commercial 45 CY7C140-45PC P25 Commercial
CY7C130-45DC D26 CY7C140-45DC D26
CY7C130-45LC L68 CY7C140-451L.C L68
CY7C130-45DMB D26 Military CY7C140-45DMB D26 Military
CY7C130-45LMB L68 CY7C140-45LMB L68

55 CY7C130-55PC P25 Commercial 55 CY7C140-55PC P25 Commercial
CY7C130-55DC D26 CY7C140-55DC D26
CY7C130-55LC L68 CY7C140-55LC 168
CY7C130-55DMB D26 Military CY7C140-55DMB D26 Military
CY7C130-55LMB L68 CY7C140-55LMB L68

Ordering Operating Speed Ordering Package Operating
Code Range (ns) Code Type Range
5 i T 3

13125

35 CY7C131-35LC L69 Commercial 35 CY7C141-35LC L69 Commercial

CY7C131-35IC J69 CY7C141-35]C J69

CY7C131-35LMB L69 Military CY7C141-35LMB L69 Military
45 CY7C131-45LC L69 Commercial 45 CY7C141-45LC L69 Commercial

CY7C131-45)C J69 CY7C141-451C J69

CY7C131-45LMB L69 Military CY7C141-45LMB L69 Military
55 CY7C131-55LC L69 Commercial 55 CY7C141-55LC L69 Commercial

CY7C131-55JC J69 CY7C141-55]JC J69

CY7C131-55LMB L69 Military CY7C141-55LMB L69 Military

Shaded area contains preliminary information.
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CY7C130/CY7C131
CY7C140/CY7C141

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 Isp4 1,2,3
VoL 1,2,3
ViH 1,2,3
V1L Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsBi1 1,2,3
Is2 1,2,3
IsB3 1,2,3
Switching Characteristics
Parameters | Subgroups Parameters I Subgroups
READ CYCLE BUSY/INTERRUPT
tAA 7,8,9,10,11 TIMING (Continued)
toHA 7,8,9,10,11 tOINR 7,8,9,10,11
tACE 7,8,9,10,11 {EINR 7.89,10,11
tDOE 7,8,9,10,11 tINR 7,8,9,10,11
WRITE CYCLE BUSY TIMING
1SCE 7,8,9,10,11 twgl!! 7.8,9,10,11
tAW 7,8,9,10,11 twH 7.8910,11
tHA 7,8,9,10,11 tBDD 7,8,9,10,11
tsA 7,8,9,10,11 tbbD 7.8,9,10,11
tPWE 7,8,9,10,11 twbD 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
BUSY/INTERRUPT
TIMING
tBLA 7,8,9,10,11
tBHA 7,8,9,10,11
tBLC 7,8,9,10,11
tBHC 7,8,9,10,11
tps 7,8,9,10,11
tWINS 7,8,9,10,11
tEINS 7,8,9,10,11
tINS 7,8,9,10,11

Note:
1. CY7C140 only.

Document #: 38-00027-D
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CY7C132/CY7C136
CY7C142/CY7C146

—# SEMICONDUCTOR

Features

e (.8 micron CMOS for optimum
speed/power

e Automatic power-down

o TTL compatible

e Capable of withstanding greater
than 2001V electrostatic
discharge

e Fully asynchronous operation

e MASTER CY7C132/CY7C136

easily expands databus width to

16 or more bits using SLAVE

CY7C142/CY7C146

BUSY output flag on CY7C132/

CY7C136; BUSY input on

CY7C142/CY7C146

INT flag for port to port

communication (LCC/PLCC

versions)

Functional Description

The CY7C132/CY7C142/CY7C136/
CY7C146 are high speed CMOS 2K x
8 Dual Port Static RAMs. Two ports
are provided permitting independent
access to any location in memory. The
CY7C132/CY7C136 can be utilized as
either a stand-alone 8-Bit Dual Port
RAM or as a MASTER Dual Port
RAM in conjunction with the
CY7C142/CY7C146 SLAVE Dual
Port device in systems requiring 16-Bit
or greater word widths. It is the solu-
tion to applications requiring shared or
buffered data such as cache memory
for DSP, bit-slice or multiprocessor de-
signs.

Each port has independent control
pins; Chip Enable (CE), Write Enable
(WE), and Output Enable (OE). BUSY

2048 x 8 Dual Port
Static RAM

flags are provided on each port. In ad-
dition, an interrupt flag (INT) is pro-
vided on each port of the 52-pin LCC
or PLCC versions. BUSY signals that
the port is trying to access the same
location currently being accessed by
the other port. On the LCC/PLCC
versions, INT is an interrupt flag indi-
cating that data has been placed in a
unique location by the other port.

An automatic power-down feature is
controlled independently on each port
by the Chip Enable (CE) pin.

The CY7C132/CY7C142 are available
in both 48-pin DIP and 48-pin LCC.

The CY7C136/CY7C146 are available
in both 52-pin LCC and 52-pin PLCC.

A die coat is used to insure alpha im-
munity.

Logic Block Diagram Pin Configuration
“/ft. R_/WR 54 = R} 48 Ve
CE CER R/W O 2 471 CE
— BUsY 43 4R/ Wy
% OEg Ao 4 4571 BUSY,
AtoL A1oR OE 05 4483 A10r
Az A7R A8 43|71 OF
1/0g, 1/0gg A7 423 Aor
Y= ] 41 8AR
1/on 1/07R ™=K} 403 A
BUSY (1) 4y p———> BUSYR(1) Ay 10 393 Az
re . Ag O 11 380 A
s Row MEMORY ROW Ag 12 3703 A
o ¥ 7 e R o o [ s
Ag ] 14 350 Az
Ag Q15 340 Agg
ot S| aremrarion ‘3—- o = e o =y
AoL =P “iterrupT  [¢T AR 170,017 s21/05
CE ~—>] LOGIC [¢— CEp 1/0, O] 18 31[31/0,
O, ——»| ORI e O l/O:tE 19 30 :1/022
R/W ——> R/Wg 1/0, 020 20[31/0,5
BUSY, T T 5USY, 1/0g, 0} 21 28f1/055
iNT (2, 6) I I Wia(2, 6) 1/0g, ] 22 2731/005
1/0, 23 26[31/04g
Notes: 0106-1 GND [ 24 25131/00r
1. CY7C132/CY7C136 (MASTER): BUSY is open drain output and requires pullup resistor.
CY7C142/CY7C146 (SLAVE): BUSY is input. DIP 0106-2
2. Open drain outputs: pullup resistor required. Top View
Selection Guide
7C132-35 7C132-45 7C132-55
7C136-35 7C136-45 7C136-55
7C142-35 7C142-45 7C142-55
7C146-35 7C146-45 7C146-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 120 90 90
Current (mA) Military 170 120 120
Maximum Standby Commercial 45 35 35
Current (mA) Military 65 45 45

Shaded area contains preliminary information.
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CY7C142/CY7C146

%
SEMICONDUCTOR

Maximum Ratings

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

Storage Temperature ~65°Cto +150°C

Ambient Temperature with

Static Discharge Voltage
(per MIL-STD-883 Method 3015)

Power Applied .................... —55°Cto +125°C Latch-upCurrent...........cooovvvvvno.. >200 mA
Supply Voltage to Ground Potential .
(Pin 48 t0 PN 24) . v vvoeenenennnnss —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ran Ambient v,
inHigh Z State. ......oooeeenvnennnn. —0.5V to +7.0V ge Temperature cc
DClInput Voltage ..............o.... —3.5Vto +7.0V Commercial 0°Cto +70°C SV +10%
Output Current into Outputs (Low) ............. 20 mA Militaryl] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel8!
7C132-35 7C132-45, 55
7C136-35 7C136-45, 55
Parameters Description Test Conditions 7C142-35 7C142-45,55 | Units
7C146-35 7C146-45, 55
Min. | Max. | Min. | Max,
Vou Output HIGH Voltage Vece = Min, Iog = —4.0mA 2.4 2.4 v
VoL Output LOW Voltage Ior = 40mA 04 04
IoL = 16.0 mAl6] 0.5 0.5
Vin Input HIGH Voltage 2.2 22 . v
Vi Input LOW Voltage 0.8 0.8 A\
Iix Input Load Current GND < Vj £ Ve -5 +5 -5 +5 HA
Output Leakage GND < Vg < V¢ _ _
loz Current Output Disabled 3 +3 3 +5 pA
Output Short [3] Vce = Max,, _ _
Tos Circuit Current Vour = GND 350 350 | mA
: CE =V Commercial 120 90
Icc gcc lOpé:'la;trmgt Outputs Open - mA
upply furren f = fmMax Military 170 120
Ish1 Standby Current CEp and CER > Vig Commercial 45 35 mA
Both Ports, TTL Inputs f = fMAXx Military 65 45
CELor CER 2 ViH Commercial 90 75
Isp2 ?)tancll)b};tCﬁ;nlt " Active Port Outputs Open mA
ne Fort, OPUS | = fiax Military 115 )
Both Ports CEp, and CER .
. Standby Current > Voo — 02V Commercial 15 15 A
SB3 Both Ports, CMOS Inputs | Vin = Voe — 0.2V or
VIN £ 02V,f=0 Military 15 15
One Port CEj, or CER
> Vee — 0.2V Commercial 85 70
I Standby Current VIN = Vcc — 0.2Vor mA
SB4 One Port, CMOS Inputs | Vi < 0.2V
Active Ports Outputs Open | Military 105 85
f = fmax
Shaded area contains preliminary information.
Capacitancel4]
Parameters Description Test Conditions Max Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 10 F
- Vee = 5.0V P
Cout Output Capacitance cc 10
Notes:

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

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

5. LCC version only.

6. BUSY and INT pins only.
7. Ta is the “instant on” case temperature.

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

information.
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Z s CY7C142/CY7C146
SEMICONDUCTOR
AC Test Loads and Waveforms
R18930 R18930Q 5V
5V O——————AAA— 5V
OuTPUT ] ouTPUT 2800
> R2 R2 BUSY
30 pF 5pF OR
l?'é lmr[))mc I s '?‘é mnol N(I 3470 INT
e
ScopE 1 .y SCOPE 1 30pF
0106-4 0106-5 —-_
Figure 1 Figure 2 0106-6
Figure 3. BUSY Output Load
. (CY7C132/CY7C136 Only)
Equivalent to: THEVENIN EQUIVALENT
2500 ALL INPUT PULSES
OUTPUT O AN~ O 1.40V
0106-8 30V ) 4
90% 90%
aND 10% 10%
S ns 5ns
0106-7
Figure 4
Switching Characteristics Over Operating Range [8, 101
5 7C132-35 7C132-45 7C132-55
7C136-35 7C136-45 7C136-55
Parameters Description 7C142-35 7C142-45 7C142-55 Units
7C146-35 7C146-45 7C146-55
Min, | Max. | Min. | Max. | Min, | Max.
READ CYCLE
trRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 0 0 0 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 20 25 25 ns
tLZOE OE LOW to Low Z 3 3 3 ns
tHZOE OE HIGH to High z[11] 20 20 25 ns
tLZCE CE LOW to Low z[12] 5 5 5 ns
tHZCE CE HIGH to High Z[11, 12] 20 20 25 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 35 35 35 ns
WRITE CYCLE[13]
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 35 40 ns
tAW Address Set-Up to Write End 30 35 40 ns
tHA Address Hold from Write End 2 2 2 ns
tSA Address Set-Up to Write Start ns
tPWE WE Pulse Width 25 30 30 ns
tsp Data Set-Up to Write End 15 20 20 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z 20 20 25 ns
tLZWE WE HIGH to Low Z 0 0 0 ns

Shaded area contains preliminary information.



CY7C132/CY7C136

= CY7C142/CY7C146
SEMICONDUCTOR
Switching Characteristics Over Operating Range [8, 101 (Continued)
61 7C132-35 7C132-45 7C132-55
7C136-35 7C136-45 7C136-55
Parameters Description 7C142-35 7C142-45 7C142-55 Units
_ 7C146-35 7C146-45 7C146-55
| Min.| Max. |Min.| Max. |Min.| Max.
BUSY TIMING
tBLA BUSY LOW from Address Match 20 25 30 ns
tBHA BUSY HIGH from Address Mismatch!18] 20 25 30 ns
tBLC BUSY LOW from CE LOW 20 25 30 ns
tBHC BUSY HIGH from CE HIGH!18] 20 25 30 ns
tps Port Set-Up for Priority 5 ns
twg* WE LOW after BUSY LOW 0 0 ns
twH WE HIGH After BUSY HIGH 35 35 ns
tBDD BUSY HIGH to Valid Data 35 45 45 ns
tDDD Write Data Valid to Read Data Valid Note 17 Note 17 Note 17| ns
twDD Write Pulse to Data Delay Note 17 Note 17 Note 17
INTERRUPT TIMING
tWINS WE to INTERRUPT Set Time 25 35 45 ns
tEINS CE to INTERRUPT Set Time 25 35 45 ns
tINS Address to INTERRUPT Set Time 25 35 45 ns
tOINR OE to INTERRUPT Reset Timel18] 25 35 45 ns
tEINR CE to INTERRUPT Reset Timel18] 25 35 45 ns
tINR Address to INTERRUPT Reset Timel18] 25 35 45 ns
Shaded area contains preliminary information.
*CY7C142/CY7C146 Only
Notes:
9. Data I/0 pins enter high-impedance state, as shown, when OE is 14. WE is HIGH for read cycle.
held LOW during write. 15. Device is continuously selected. OE, CE = Vir.
10. Te;st conditiorlls a;sume signal tralnsition tin}s of 5 ns or less, timing 16. Address valid prior to or coincident with CE transition LOW.
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 17. A write 0 : o
. . < . peration on Port A, where Port A has priority, leaves the
loading of the specified IoL/Ion ar_ld 30 RF load capacttanc_e‘ . data on Port B’s outputs undisturbed until one access time after one
11. tHzoE, tHzcE and tyzwe are specified with Cp, = 5 pF as in Figure of the following:
2. Transition is measured * 500 mV from steady state voltage. A. BUSY on Port B goes HIGH
12. At any given temperature and voltage condition, tgzcg is less than B ) Port B’s address toggled ’
tLzck for any given device. C. CE for Port B ggl d.
13. The internal write time of the memory is defined by the overlap of . or Port 18 toggled.
CE LOW and WE LOW. Both signals must be LOW to initiate a D. WE for Port B is toggled.
write and either signal can terminate a write by going HIGH. The 18. These parameters are measured from the input signal changing, until
data input setup and hold timing should be referenced to the rising the output pin goes to a high impedance state.
edge of the signal that terminates the write. 19. For master/slave combinations twc = tpwg + tBLA.

Switching Waveforms
Read Cycle No. 1 (Notes 14, 15)

Either Port—Address Access

tRC

ADDRESS *

taa
tOHA |

DATA OUT PREVIOUS DATA VALID

DATA VALID
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%&m CY7C142/CY7C146
SEMICONDUCTCR
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 14, 16) o
Either Port—CE/OE Access
CE \
tACE tHZCE —
oF 1‘ }t ‘
tpoE thzoe
L—‘LZOE —
Y zee
LLLLLLLLLLLLd
DATA OUT CLLLARRRRRR DATA VALID e
— QPU |<— ‘_tPD
lec ;
15 e/
Read Cycle No. 3 (Note 14)
. READ with BUSY
ADDRESSR X ADDRESS MATCH *
WER )( /
Ding * X
ADDRESS,_ X ADDRESS | MATCH
taHA
BUSY, \ ;t
tapp
DOUT, }VALID
tbop
1,
WbD 0106-11
Write Cycle No. 1 (Notes 9, 13)
Either Port
I twc 1
ADDRESS * *
_ tsce
CE X £/ /)
taw ta —*
tsa towe
" AR f
tsp '
DATAl DATA VALID *

OE
thzoe

HIGH IMPEDANCE

AN

W W WA W W -
Dour 222722272
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CY7C132/CY7C136
% CY7C142/CY7C146

SEMICONDUCTOR

Switching Waveforms (Continued)

Write Cycle No. 2 (Notes 9, 13)
Either Port

twe ,
ADDRESS * )I(
tsce A —»

ANRANRNY Z77IT77
. taw
~ 'sa — tewe
" =\ s
"—tSD—’*‘ﬂ’i
DATAy { oatavaun X
+— tHzwe —> — tLzwe—
DATA A W W W W . W . . W W W W W ¥ HIGH IMPEDANCE 77"
VT 22222222 722272727 L.
0106-14
BUSY Timing Diagram No. 1 (CE Arbitration)
CEy, Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CE NE
tps-»
T \
*—1BLC Ftauc
BUSYR q /
0106-~15
CER Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CEg St
tps
CEL
taLc Ftgmc
BUSY, ;1 L
0106~-16
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SEMICONDUCTCR
Switching Waveforms (Continued)

BUSY Timing Diagram No. 2 (Address Arbitration)
LEFT Address Valid First:

tre OR twe E
ADDRESS, ADDRESS MATCH ADDRESS MISMATCH X

tps
ADDRESSg X
taLA —tgHA
BUSYg
0106-17
BUSY Timing Diagram No, 2
RIGHT Address Valid First:
tre OR tye
ADDRESSg ADDRESS MATCH ADDRESS MISMATCH X
tps
ADDRESS_ X
tgLA — tgHaA
BUSY,
0106-18
BUSY Timing Diagram No. 3
WRITE with BUSY (SLAVE:; CY7C142/CY7C146) (Note 20):
f tewe
WE $ 2
|<—- tws th "
BUSY  \
0106-12



o CY7C132/CY7C136
%mmg CY7C142/CY7C146
Switching Waveforms (Continued)

Interrupt Timing Diagram (Note 5)

LEFT Side Sets INTR:
j« twe '
ADDRESS * WRITE 7FF *XX X
tns tya —
&~ Y
tens—
WE, _$( J(
i twins
INTR 0106-19
RIGHT Side Clears INTR:
’ le tpe )
_ l‘-"HA v —
[ * /
I tens :
\CYNNSNNS
%N N NN NN NNNNNY /
) |‘— toINR —
iNTR 7 0106-20
RIGHT Side Sets INTy.:
1 twc ]
ADDRESSg * WRITE 7FE jxx X
— tns — tha
S Y
_ ‘Ems—’j
" — ' —k— twins
iNT, ‘k 0106-21
LEFT Side Clears INTy:

) tre
sooress, XXXXXXXXXXXXXXXXKIXKN, 7o =X
&, ———-—* r"HA tINR _T
I

i tens

w7 77777777
AN o

__ toINR —
INT . 7

0106-22
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SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED lcc, Isg

NORMALIZED taa

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

14
12 t
Icc ©
10 2
8
0.8 o
W
N
0.6 3
H
04 g
z
0.2 Isg
0.0
4.0 a5 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
<
1.2 =
o
N
-~ o
1.1 ]
\\ Ta = 25°C g
10 g
2
09
08
40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE
30
25
20 E
P
15 ;
hd
-
10 / =
05
0.0
00 10 20 30 40 50

SUPPLY VOLTAGE (V)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
e lec
08
0.6
04
Vec =5.0V
Vin =50V
0.2 Isg
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 /
y /
/ Ve =50V
0.8 L
0.6
-65 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0 /
20.0 /r
15.0 //
100 / Ta = 25°C
Y Vee = 450 V
5.0
00
0 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SINK CURRENT (mA} QUTPUT SOURCE CURRENT (mA)}

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

60
Vec =50V
| Ta-25¢C

10 20 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

140

120

/

/

100

60

40

/

20

0.0 10 2.0 3.0 40

QUTPUT VOLTAGE (V)

NORMALIZED I¢c
vs. CYCLE TIME

1.25

Ve =50V
Ta = 25°C
Vin =05 V

-
o

e

o
~
o

]

10

0.50
20 30
CYCLE FREQUENCY (MHz)
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CY7C132/CY7C136
CY7C142/CY7C146

Pin Configurations

52-Pin LCC/PLCC
Top View

Ordering Information

0106-23

0106-24

Speed
(ns)

Ordering
Code

Package
Type

Operating
Range

Speed
(ns)

Code

Operating
Range

35 CY7C132-35PC P25 Commercial 35 CY7C142-35PC P25 Commercial
CY7C132-35DC D26 CY7C142-35DC D26
CY7C132-35LC L68 CY7C142-35LC L68
CY7C132-35DMB D26 Military CY7C142-35DMB D26 Military
CY7C132-35LMB L68 CY7C142-35LMB L68

45 CY7C132-45PC P25 Commercial 45 CY7C142-45PC P25 Commercial
CY7C132-45DC D26 CY7Cl142-45DC D26
CY7C132-45LC L68 CY7C142-45LC L68
CY7C132-45DMB D26 Military CY7C142-45DMB D26 Military
CY7C132-45LMB L68 CY7C142-45LMB L68

55 CY7C132-55PC P25 Commercial 55 CY7C142-55PC P25 Commercial
CY7C132-55DC D26 CY7C142-55DC D26
CY7C132-55LC L68 CY7C142-55LC 168
CY7C132-55DMB D26 Military CY7C142-55DMB D26 Military
CY7C132-55LMB L68 CY7C142-55LMB L68

Speed Olélering Pa;f:kage O%emﬁng Ordering Package Operating

CY7C136-35LC 35 CY7C146-35LC Commercial

CY7C136-35IC CY7C146-35)C J69

CY7C136-35LMB Military CY7C146-35LMB L69 Military
45 CY7C136-45LC Commercial 45 CY7C146-45SLC L69 Commercial

CY7C136-45IC CY7C146-45JC J69

CY7C136-45LMB Military CY7C146-45LMB L69 Military
55 CY7C136-55LC Commercial 55 CY7C146-55L.C L69 Commercial

CY7C136-55IC CY7C146-55JC J69

CY7C136-55LMB L69 Military CY7C146-55LMB L69 Military

Shaded area contains preliminary information.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 IsB4 1,2,3
VoL 1,2,3
Vig 1,2,3
ViL Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
IsB2 1,2,3
IsB3 1,2,3
Switching Characteristics
Parameters I Subgroups Parameters I Subgroups
READ CYCLE BUSY/INTERRUPT
tAA 7,8.9,10,11 TIMING (Continued)
toHA 7,8,9,10,11 tOINR 7,8,9,10,11
tACE 7,8,9,10,11 tEINR 7,8,9,10,11
tDOE 7,8,9,10,11 tINR 7,8,9,10,11
WRITE CYCLE BUSY TIMING
tsCE 7.89.10.11 twgll] 7,8,9,10,11
tAw 7,8,9,10,11 twH 7,8,9,10,11
tHA 7,8,9,10,11 tBDD 7,8,9,10,11
tsa 7,8,9,10,11 tDDD 7.89,10,11
tPWE 7,8,9,10,11 twpD 7,89,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
BUSY/INTERRUPT
TIMING
tBLA 7,8,9,10,11
tBHA 7,8,9,10,11
tBLC 7,8,9,10,11
tBHC 7,8,9,10,11
tps 7,8,9,10,11
tWINS 7,8,9,10,11
LEINS 7,8,9,10,11
tINS 7,8,9,10,11
Note:

1. CY7C142 only.
Document #: 38-00061-C
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CYPRESS

Features

e Automatic power-down when
deselected

e CMOS for optimum

speed/power

High speed—25 ns

Low active power
— 440 mW (commercial)
— 605 mW (military)
® Low standby power

— 55 mW
e TTL compatible inputs and
outputs

e Capable of withstanding
greater than 2000V
electrostatic discharge

SEMICONDUCTOR

CY7C147

Functional Description

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

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

4096 x 1 Static R/W RAM

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

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

Logic Block Diagram Pin Configurations
[ <,} Dt LYym i}
A2
INPUT BUFFER s B
L N B
As[]s
Ag —} < As(]6
Ar—a1 W 3 po(}7
A= 3 :"> 64 x 64 z N 00 Wwel]s
Az—>{ & ARRAY 2 ano[]e
Ag—pi g g
A—»] € 0019-2
(\r p—-CE
1 1
POWER
COLUMN DECODER DOWN
TITTTT e
Ag As Ag Ag A1pAn
0019-1
0019-3
Selection Guide
7C147-25 7C147-35 7C147-45
Maximum Access Commercial 25 35 45
Time (ns) Military 35 45
Maximum Operating Commercial 90 80 80
Current (mA) Military 110 110
Maximum Standby Commercial 15 10 10
Current (mA) Military 10 10
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CY7C147

Maximum Ratings

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

Storage Temperature

Ambient Temperature with
Power Applied

............... —65°Cto +150°C

.................... —55°Cto +125°C

Static Discharge Voltage
(Per MIL-STD-883 Method 3015)

Latchup Current

Supply Voltage to Ground Potential .
(Pin 18 60 PinO) .« v vvvonernenenns —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient v
inHighZState............ooovvnnnn. —0.5V to +7.0V ange Temperature e
DCInput Voltage ...........covonnn —3.0Vto +7.0V Commercial 0°C to +70°C 5V £+ 10%
Output Current into Outputs (LOW) ............. 20 mA Military(3] —55°Cto +125°C 5V £ 10%
Electrical Characteristics Over Operating Rangel4]
Parameters Description Test Conditions 7C147-25 7C147-35, 45 Units
Min. Max. Min. Max.
VoHu Output HIGH Voltage | Vcc = Min. Iog = —4.0mA 2.4 2.4 \4
VoL Output LOW Voltage Vce = Min. Ior = 12.0mA 0.4 0.4 A%
ViH Input High Voltage 2.0 6.0 2.0 6.0 v
ViL Input Low Voltage —3.0 0.8 —3.0 0.8 v
Irx Input Load Current GND < V[ < V¢ —10 +10 —10 +10 RA
Output Leakage GND < Vo < V¢e _ _
Toz Current Output Disabled 0 +30 50 +50 BA
Output Short[1] _ _ _ _
Tos Cironit Conrent Vce = Max.  Vour = GND 350 350 | mA
I Vcc Operating Vce = Max. Commercial 90 80
CC _ mA
Supply Current Iour = OmA Military 110
I Automatic CE[2] Max. Vcc, Commercial 15 10 mA
SBy Power Down Current CE = Viy Military 10
Capacitance!lS]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz pF
Cout Output Capacitance Vee = 5.0V 6
Notes:

1. Duration of the short circuit should not exceed 30 seconds.
2. A pull-up resistor to Vcc on the CE input is required to keep the
device deselected during Vo power-up, otherwise Igp will exceed

values given.

AC Test Loads and Waveforms

R1329

3. T4 is the “instant on” case temperature.

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

information.

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

affect these parameters.

R1329 Q

5V 5V ALL INPUT PULSES
OUTPUT O—T— OUTPUT o——T— 30V i o 90%
\ , oND 10% 10%
R2 < R2

INcLUDING T~ 20 PF 2020 5eF  Sona <5ns <5ns
JIG AND INCLUDING <

SCOPE ;lgoﬁgo L 0019-6

= = = = 0019-4 Figure 2
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT

125 @

OUTPUT O————AAAN——01.90 V

0019-5
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Switching Characteristics Over Operating Rangel6!

Parameters Description 7C147-25 7C147-35 7C147-45 Units
Min. Max. Min. Max. Min. Max.
READ CYCLE
tRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from Address Change 3 5 5 ns
tACE CS Low to Data Valid 25 35 45 ns
tLZCE CE LOW to Low Z[8] 5 5 5 ns
tHZCE CEHIGH to High Z17, 8] 20 30 30 ns
tpU CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 20 20 ns
WRITE CYCLE[!
twe Write Cycle Time 25 35 45 ns
tSCE CE LOW to Write End 25 35 45 ns
tAw Address Set-up to Write End 25 35 45 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 15 20 25 ns
tsp Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 10 10 ns
tLZWE WE HIGH to Low ZI[8] 0 0 0 ns
tHZWE WE LOW to High Z17,8] 15 20 25 ns
Notes:

6. Test conditions assume signal transition times of 5 ns or less, timing 9. The internal write time of the memory is defined by the overlap of
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output CE LOW and WE LOW. Both signals must be LOW to initiate a
loading of the specified IoL/Iox and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

7. tazcE and tyzwe are tested with Cp = 5 pF as in Figure 1b. data input setup and hold timing should be referenced to the rising
Transition is measured + 500 mV from steady state voltage. edge.of the signal that terminates the write.

8. At any given temperature and voltage condition, tyz is less than tyz 10. WE is HIGH for read cycle.
for all devices. 11. Device is continuously selected, CE = Vjr.

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

Read Cycle No. 1 (Notes 10, 11)

taa |

ADDRESS x
toHA

DATA OUT PREVIOUS DATA VALID ) DATA VALID

0019-7
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 10, 12)

tRC

& X

—

HIGH
‘: IMPEDANCE

tAce
tLZCE [+—tHZCcE—
HIGH IMPEDANCE 7777
DATA OUT DATA VALID
AMAVAWAY
[e—tey fe——tpp
Vee
SUPPLY 50% 50%)

CURRENT

Icc

| S—

0019-8

Write Cycle No. 1 (WE Controlled ) (Note 9)

ADDRESS >

7N

= A\

tsce

taw

tHA—
tsa PWE
we \ 4
w EANNY 7
I tsp tHD
DATAIN * DATA-IN VALID %
re—tHZWE e 1L2WE
‘\I HIGH IMPEDANCE f__—1
DATA OUT DATA UNDEFINED Ds {
0019-9
Write Cycle No. 2 (CE Controlled) (Note 9)
twe {

ADDRESS *

tsa

i
& lk ]l

tsCE

—

X AT,

I SD tHD
DATAIN * DATA-IN VALID
e tHZWE—
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED

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

2-79
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CYPRESS
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Typical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED taa

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT

e & SUPPLY VOLTAGE

12 /
lec
10
08 / -
0.6
VIN=5V
04 Ta = 25°C
0.2
Isg
0.0
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
12 \\
11
b Ta = 25°C
1.0
0.9
08
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE (7C148)
3.0
25
20 Ta =25°C
1K £ TS PULL-UP
RESISTOR TO Vce
15
10 lse_
05 /
0.0 ="
0.0 1.0 2.0 30 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Iss

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
1.0 lcc
0.8
0.6
0.4
Vec =50V
ViN =5.0V
0.2
Isg
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 Ve
1.0
Vee =50V
08
0.6
-55 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0
20,0 ,/
15.0 /
/ g
10.0
/ Ta = 25°C
Vec =45V
5.0
0.0

0 200 400 600
CAPACITANCE (pF)

800 1000

2-80

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

100 \
80 N

60 \
N

Vee =5.0V
N Ta=25C

40

20

0 \
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
160

140

120 //
100

80
Vee =50V
60 Ta=25°C ]
% /
20
0
0 10 20 3.0 40
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. CYCLE TIME
YT T
Vee =5.0V
13 Ta = 25°C
Vin = 0.5V
12
11
1.0
09
08

0 10 20 30 40 50
CYCLE FREQUENCY (MHz)
0019-11



% CY7C147
SEMICONDUCTCR
Ordering Information Address Designators
Speed . Package Operating Address Address Pin
(ns) Ordering Code Type Range Name Function Number
25 CY7C147-25PC P3 Commercial Ap Xo 1
CY7C147-25DC D4 Commercial Ay X 2
CY7C147-25LC L50 Commercial
- Ay X2 3
35 CY7C147-35PC P3 Commercial
CY7C147-35DC D4 Commercial A3 X3 4
CY7C147-35L.C L50 Commercial Aq Yo 5
CY7C147-35DMB D4 Military A v P
CY7C147-35LMB L50 Military 5 1
45 CY7C147-45PC P3 Commercial As X4 17
CY7C147-45DC D4 Commercial A7 X5 16
CY7C147-45LC L50 Commercial Ag Y, 15
CY7C147-45DMB D4 Military
CY7C147-45LMB L50 Military Ag Y3 14
Ao Y4 13
Al Ys 12
Bit Map
0019-12
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups

Vou 1,2,3

VoL 1,2,3

Via 1,2,3

Vi Max. 1,2,3

Irx 1,2,3

Ioz 1,2,3

Icc 1,2,3

IsB1 1,2,3

Switching Characteristics

Parameters | Subgroups
READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAwW 7,8,9,10,11
tHA 7,8,9,10,11
tsA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00030-B
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Features

e Automatic power-down when
deselected (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)

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

TTL compatible inputs and
outputs

CYPRESS
EMICONDUCTCOR

CY7C148
CY7C149

Functional Description

The CY7C148 and CY7C149 are high
performance CMOS static RAMs orga-
nized as 1024 x 4 bits. Easy memory
expansion is provided by an active
LOW chip select (CS) input, and three-
state outputs. The CY7C148 and
CY7C149 are identical except that the
CY7C148 includes an automatic (CS)
power-down feature. The CY7C148 re-
mains in a low power mode as long as
the device remains unselected, i.e. (CS)
is HIGH, thus reducing the average
power requirements of the device. The
chip select (CS) of the CY7C149 does
not affect the power dissipation of the
device.

An active LOW write enable signal
(WE) controls the writing/reading op-
eration of the memory. When the chip

1024 x 4 Static R/W RAM

select (CS) and write enable (WE) in-
puts are both LOW, data on the four
data input/output pins (I/Og through
1/03) is written into the memory loca-
tion addressed by the address present
on the address pins (Ag through Ag).

Reading the device is accomplished by
selecting the device, (CS) active LOW,
while (WE) remains inactive or HIGH.
Under these conditions, the contents of
the location addressed by the informa-
tion on address pins (Ag through Ag) is
present on the four data input/output
pins (I/0g through 1/03).

The input/output pins (I/Og through
1/03) remain in a high impedance state
unless the chip is selected, and write
enable (WE) is high.

Logic Block Diagram Pin Configurations
j} Asl]1 ® 18 [ Vee
As(] 2 17[dA;
ﬂ As(] 3 16 [JAsg
I L] as]a 15 [JAg
F——]_j A5 14 [ 1/09
INPUT BUFFER j‘ Al s 13 /0
1 A7 12710,
U cs[]s 11 [J1/0;
Ay —m] 'h} 1/0¢ [cielm E) 10 [ we
Re—l 8 £ ] 0001-2
Ar—p] 9 :> o4 x 64 3 1/04
w
Ag—p] O ARRAY __-> 8 M
As S g 1102
Ad: @« P
1/03
A
DOWN
COLUMN DECODER | | (7c148) — I
P11 S
A3z Az A1 Ag WE
0001-1 0001-3
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




CY7C148
- CY7C149
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage
Ambient Temperature with (Per MIL-STD-883 Method 3015) ............. >2001V
Power Applied ..................e. —55°Cto +125°C LatchupCurrent..............cooiiinnnn.. >200 mA
Supply Voltage to Ground Potential .
(Pin18toPin9).......ceovvevinnnn.. —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
i HiGh Z StALE. - o v evvenenneeanans —0.5Vto +7.0V Range Temperature Vee
DClInput Voltage ..........ccocuunen —3.0Vto +7.0V Commercial 0°C to +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military[11] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range[12]
Parameters Description Test Conditions 7C148/9-25 | 7C148/9-35,45 | ;446
Min. | Max.| Min. | Max.
Ion Output High Current Vou = 2.4V IVCC = 4.5V —4 —4 mA
IoL Output Low Current VoL = 0.4V 8 8 mA
Vin Input High Voltage 2.0 | 6.0 2.0 6.0 \
ViL Input Low Voltage —3.0] 08 | —3.0 0.8 \4
Ix Input Load Current GND < Vi < Ve —10} 10 —10 10 HA
Ioz Output Leakage Current | GND < Vg < V¢ Output Disabled —50| 50 —50 50 RA
I itancel13] 5 5
G Izgztfoaliac‘itance Test Frequency = 1.0 MHz pF
utp = 25° i =
Cro Capacitancell3] Ta = 25°C, All Pins at OV, Vcc = 5V 7 7
I Vcc Operating Max. Vg, CS < Vi Commercial 90 80 mA
cC Supply Current Output Open Military 110
I Automatic CS Max. Ve, 7C148 Commercial 15 10 | A
SB Power Down Current CS = Vig only Military 10
I Peak Power-On Max. Ve, 7C148 Commercial 15 10 mA
PO Current CS > Vighdl only Military 10
I Output Short GND < Vg < Commercial +275 +275 mA
os Circuit Current Vecliol Military +350
Notes:

1. Test conditions assume signal transition times of 10 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output

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

timing reference is 1.5V.

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

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

4. Chip deselected greater than 25 ns prior to selection.

5. Chip deselected less than 25 ns prior to selection.

AC Test Loads and Waveforms

N

w

6. At any given temperature and voltage condition, tyz is less than tp .z
for all devices. Transition is measured + 500 mV from steady state
voltage with specified loading in Figure 1b.

. WE is high for read cycle.

. Device is continuously selected, CS = Vyr.

. Address valid prior to or coincident with CS transition low.

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

11. T4 is the “instant on” case temperature.

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

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

o =

o

R1 4810 R14810
5V O—————AAM— ALL INPUT PULSES
outpPuT O-T—‘L 30V ) \
. 90% 90%
:Imm.uolNG‘[_zss{Z 0%
1 10%
= JIG AND ==
= SCOPE ene <10 <10ns
ns
0001-5
Figure 1a Figure 1b
Equivalent To: Figure 2

THEVENIN EQUIVALENT

167Q
OUTPUT O————AAA——u() 1.73V

0001-12
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Switching Characteristics Over Operating Rangel12]

Parameters Description 7C148/9-25 7C148/9-35 7C148/9-45 Units
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
Address Valid to Address Do Not
RC Care Time (Read Cycle Time) % 35 4 ns
Address Valid to Data Out
tAA Valid Delay (Address Access Time) % 35 4 ns
tacst Chip Select Low to Data Out Valid 25041 35 45 ns
tACS2 (CY7C148 only) 3005] 35 45
Chip Select Low to Data Out Valid
tacs (CY7C149 only) 15 15 20 ns
116l Chip Select Low to 7C148 8 10 10 ns
Data Out On 1C149 5 5 5
Chip Select High to Data
6.
tgz[6] Out OFf 0 15 0 20 0 20 ns
Address Unknown to Data Out
ton Unknown Time 0 0 3 ns
Chip Select High to
tPD Power-Down Delay 7C148 20 30 30 ns
Chip Select Low to
tpu Power-Up Delay 7C148 0 0 0 ns
WRITE CYCLE
Address Valid to Address Do Not
twe Care (Write Cycle Time) % 3 4 ns
Write Enable Low to
2
twpl?] Write Enable High 20 30 35 ns
twR Address Hold from Write End 5 5 5 ns
16l Write Enable to Output
twz in High Z 0 8 0 10 0 15 ns
tpw Data in Valid to Write Enable High 12 20 20 ns
tDH Data Hold Time 0 0 0 ns
Address Valid to Write
tas Enable Low 0 0 0 ns
Chip Select Low to Write
2
tewl?] Enable High 20 30 40 ns
6l Write Enable High to Output
tow inLow Z 0 0 0 ns
tAwW Address Valid to End of Write 20 30 35 ns
Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)
tRC |
ADDRESS )(
on tAA |
DATA OUT PREVIOUS DATA VALID DATA VALID
0001-6
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 7, 9)
tRC
[ o 7£
tacs
Lz f— tHZ
IGH
BATA OUT HIGH IMPEDANCE 777 — 'MP’;DANCE
AN >
le— tpy te——1tpp
sum\’lfs 50% 50%] e
CURRENT L 1sB
0001-7

Write Cycle No. 1 (WE Controlled)

ADDRESS >( *

tcw )
cs
ARANS o/
taw MR—J
tas twe
e RN i
| tow toH
DATA1/0 * DATA-IN VALID k
fe———twz ——0] [—— tow
DATA1/0 DATA UNDEFINED ) HIGH IMPEDANCE

0001-8

Write Cycle No. 2 (CS Controlled)

ADDRESS X

tow

——= tA5 [e——

=X

€,

7‘J

EANNANRARRRNRRRRRNAN

DATA I/O

DATA-IN VALID

DATA I/O

DATA UNDEFINED

r’————‘wz———.[
\

e P W i}t — tDH %

HIGH IMPEDANCE

/

0001-9

Note: If CS goes high simultaneously with WE high, the output remains in a high impedance state.
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Typical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED tan

NORMALIZED lpg

o s SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT

A

1.2
lcc

10

08 //

06

VIN=5V
04 Ta =25°C
0.2
Isg
0.0
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

14

1.3

1.2 \

1.1

h Ta = 25°C
1.0
\

0.9

08

4.0 45 6.0 55 6.0

SUPPLY VOLTAGE (V)

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

3.0
25
2.0 Ta =25°C
1K Q T8 PULL-UP
RESISTOR TO Vcc
15
1
1.0 =
05 /
0.0
0.0 1.0 20 3.0 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Is

NORMALIZED taa

DELTA taa (ns)

08

0.6

0.4

0.2

0.0

18

0.8

0.6

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

lcc
Ty
Vec =50V
Vin =5.0V
Isg
-65 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
/ ’
Vee =5.0V
-65 25 125

10.0

5.0

0.0

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

—r

4

/

/

Ta =26°C
Vcc =45V

/

0 200 400 600

800 1000

CAPACITANCE (pF)

2-87

OUTPUT SINK CURRENT (mA) OUTPUT SOURCE CURRENT (mA)

NORMALIZED lcc

CY7C149
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
100
80 \\
60
\ Vee =50V
=25°C
40 N2
20
0
0.0 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120 —
100 1
A
80 /
60 Vec =5.0V
Ta =25°C
40 /
20
0
0.0 1.0 20 3.0 4.0
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. ACCESS TIME
14
1.3
12 \\
1.1 \
1.0
09
0.8
10 20 30 4 50 60
taa (ns)
0001-10
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Ordering Information Address Designators
Speed . Package Operating Address Address Pin
(ns) Ordering Code Type Range Name Function Number
25 CY7C148-25PC P3 Commercial Ao Yo 5
CY7C149-25PC AL Y, 6
CY7C148-25DC D4
CY7C149-25DC :2 12 Z
CY7C148-25LC L50 3 3
CY7C149-25LC Aq Xo 3
35 CY7C148-35PC P3 Commercial As X3 2
CY7C149-35PC Ag X, 1
CY7C148-35DC D4 A7 Xs 17
CY7C149-35DC s Xs 6
CY7C148-35LC L50
CY7C149-35LC A9 Xi 13
CY7C148-35DMB D4 Military
CY7C149-35DMB
CY7C148-35LMB L50
CY7C149-35LMB
45 CY7C148-45PC P3 Commercial
CY7C149-45PC
CY7C148-45DC D4
CY7C149-45DC
CY7C148-45LC L50
CY7C149-45LC
CY7C148-45DMB D4 Military
CY7C149-45DMB
CY7C148-45LMB L50
CY7C149-45LMB

2-88
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
IoH 1,2,3
IoL 1,2,3
Vin 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isgl 1 1,2,3

Switching Characteristics

Parameters | Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7,8,9,10,11
tacsi!1] 7,8,9,10,11
tacsall] 7,8,9,10,11
tacsl?! 7,8,9,10,11
toH 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
twp 7,8,9,10,11
twR 7,8,9,10,11
tpw 7,8,9,10,11
tDH 7,8,9,10,11
tAS 7,8,9,10,11
tAw 7,8,9,10,11

Notes:

1. 7C148 only.
2. 7C149 only.

Document #: 38-00031-B
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Features

® Memory reset function

® 1024 x 4 static RAM for control
store in high speed computers
CMOS for optimum
speed/power

High speed

— 12 ns (commercial)

— 15 ns (military)

Low power
— 495 mW (commercial)
— 550 mW (military)

Separate inputs and outputs

L[]

L[]

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

Capable of withstanding greater
than 2001V static discharge

TTL compatible inputs and
outputs

CY7C150

Functional Description

The CY7C150 is a high performance
CMOS static RAM designed for use in
cache memory, high speed graphics,
and data aquisition applications. Orga-
nized as 1024 words x 4 bits, the entire
memory can be reset to zero in two
memory cycles.

Separate 1/0 paths eliminate the need
to multiplex data in and data out, pro-
viding for simpler board layout and
faster system performance. Outputs are
tri-stated during write, reset, deselect,
or when output enable (OE) is held
HIGH, allowing for easy memory ex-
pansion.

Reset is initiated by selecting the device
(CS = LOW) and pulsing the reset
(RS) input LOW. Within two memory
cycles all bits are internally cleared to
zero. Since chip select must be LOW
for the device to be reset, a global reset
signal can be employed, with only se-
lected devices being cleared at any giv-
en time.

An active LOW write enable input
(WE) controls the writing/reading op-

1024 x 4 Static R/W RAM

eration of the memory. When the chip

select (CS) and write enable (WE) in-
puts are LOW, the information on the
four data inputs Dg to D3 is written
into the addressed memory location
and the output circuitry is precondi-
tioned so that the write data is present
at the outputs when the write cycle is
completed.

Reading is performed with the chip se-
lect (CS) 1nput LOW, and the write en-
able (WE) input HIGH, and the output
enable input (OE) LOW. The informa-
tion stored in the addressed word is
read out on the four non-inverting out-
puts Op to O3.

The outputs of the memory go to an
active high impedance state whenever
chip select (CS) is HIGH, Reset (RS) is
LOW, output enable (OE) is HIGH, or
during the writing operation when
Write Enable (WE) is LOW.

A die coat is used to ensure alpha im-
munity.

Logic Block Diagram Pin Configurations
RS
/
Do Dy D, D3 s 401 24 Ve
of A Oz 23 g Ay
As 3 22 ] A
DATA INPUT
CONTROL WE A [ 4 21 [ A
A Os 20 ] RS
A e 19[]¢cs
:o & 0 A7 18] WE
1 = ==
A 8 64X 64 < % s 17 ] o€
| & ) ARRAY 8 o, e 16 [] 03
Ay g 4 0, ] 10 15[ b,
s o, [ 11 147 o3
ﬁ GND [] 12 13(] o,
s>
A;:: COLUMN DECODER 0026-13 0028-2
Ag ] 0028-1
Selection Guide
7C150-12 7C150-15 7C150-25 7C150-35
Maximum Access Time (ns) Ccfl?-nmerc:al 12 15 2 35
Military 15 25 35
Maximum Operating Current (mA) C(?rflmercml 20 £l %0 %0
Military 100 100 100
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent...........coooiiiieinnn., >200 mA
Supply Voltage to Ground Potential .
(Pin 24 tOPIN12) ..o nneeeannnnnnnn. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient v,
inHighZState..................... —0.5Vto +7.0V ange Temperature o
DClInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military[3] —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Rangel4]
7C150-12, 15, 25, 35 .
Parameters Description Test Conditions Units
Min. Max.
VoH Output HIGH Voltage Vce = Min, Iopg = —4.0mA 24 \%
VoL Output LOW Voltage Vce = Min, IoL, = 12.0 mA 0.4 \%
Vin Input High Voltage 2.0 Vee A
ViL Input Low Voltage -3.0 0.8 A\
Itx Input Load Current GND < Vi < Vco —10 +10 HA
Output Leakage GND < Vg < Ve _
loz Current Output Disabled 50 +30 RA
Ios Output Short!1] Vce = Max., Voutr = GND —300 mA
I Vcc Operating Vce = Max. Commercial 90
CC _ mA
Supply Current Ioutr = O0mA Military* 100
*-15, -25 and -35 only
Capacitancel2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 5 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 7 pF
Notes:

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

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

AC Test Loads and Waveforms

R1329 0
5V O—————————AM— 5V
ouTPUT
R2
INcLUDING T 30 PF 2020 SeF
JIG AND I INCLUDING
SCOPE JIG AND
- - SCOPE ==
Figure 1a Figure 1b
Equivalent To:
THEVENIN EQUIVALENT
125 Q

OUTPUT O———AAM———01.90 V
0028-4

R1329Q

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

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

90% 90%

A

<

ouTPUT ! )
10% 10%
GND
S R2 <3ns <3ns
>

0028-5

Figure 2. All Input Pulses

0028-3
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CY7C150

Switching Characteristics Over Operating Rangel4 5]

7C150-12 7C150-15 7C150-25 7C150-35

Parameters Description Units

Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC Read Cycle Time 12 15 25 35 ns
tAA Address to Data Valid 12 15 25 35 ns
tOHA Output Hold from Address Change 2 2 2 .2 ns
tACS CS LOW to Data Valid 10 12 15 20 ns
tLzcs CS LOW to Low ZI7] 0 0 ns
tHZCS CS HIGH to High Z[6,7] 8 0 11 0 20 25 ns
tDOE OE LOW to Data Valid 8 10 15 20 ns
tLZOE OE LOW to Low Z[7] 0 0 0 ns
tHZOE OE HIGH to High zI[6, 7] 0 8 0 9 20 0 25 ns
WRITE CYCLEI8]
twe Write Cycle Time 12 15 25 35 ns
tscs CS LOW to Write End 8 11 15 20 ns
tAW Address Set-up to Write End 10 13 20 30 ns
tHA Address Hold from Write End 2 2 5 5 ns
tSA Address Set-up to Write Start 2 2 5 5 ns
tPWE WE Pulse Width 8 11 15 20 ns
tsD Data Set-up to Write End 8 11 15 20 ns
tHD Data Hold from Write End 2 2 5 5 ns
tLZWE WE HIGH to Low ZI[7] 0 0 0 ns
tHZWE WE LOW to High Z[6,7] 0 8 0 12 0 20 0 25 ns
RESET CYCLE
tRRC Reset Cycle Time 24 30 50 70 ns
tSAR Address Valid to Beginning of Reset 0 ns
tSWER Write Enable HIGH to Beginning of Reset 0 0 0 0 ns
tSCSR Chip Select LOW to Beginning of Reset 0 0 0 0 ns
tPRS Reset Pulse Width 12 15 20 30 ns
tHCSR Chip Select Hold after End of Reset 0 0 0 0 ns
tHWER Write Enable Hold after End of Reset 12 15 30 40 ns
tHAR Address Hold after End of Reset 12 15 30 40 ns
tLZRS Reset HIGH to Output in Low Z[7] 0 0 ns
tHZRS Reset LOW to Output in High Z[6, 7] 8 12 0 20 0 25 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
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output CS LOW and WE LOW. Both signals must be LOW to initiate a
loading of the specified IoL/Ion and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

6. tHzCs, tHZOE, tHZR and tHzwE are tested with Cp = 5 pF as in data input setup and hold timing should be referenced to the rising
Figure 1b. Transition is measured + 500 mV from steady state volt- edge of the signal that terminates the write.
age. 9. WE is HIGH for read cycle.

7. At any given temperature and voltage condition, tyz is less than t; 7 10. Device is continuously selected, CS and OE = Vpi.

for any given device.

11.
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CY7C150

Switching Waveforms
Read Cycle No. 1 (Notes 9, 10)

tRC

ADDRESS x
tAn— |
TOHA >
DATA OUT PREVIOUS DATA VALID W DATA VALID
1
0028-6
Read Cycle No. 2 (Notes 9, 11)
tRC
tacs
oF ___.&
N\
tooE - tHzoE
re——tLz20e—| [+ tHzcs
HIGH
IMPEDANCE
DATA OUT Hion PEDANCE ( ( \f ( DATA VALID }_——
tzes
0028-8
Write Cycle No. 1 (WE Controlled) (Note 8)
ADDRESS x }
tscs
= \\A\K 77777777777,
taw tHa—*

tsa

" RN 7
k tsp tHD
DATA IN * DATA-IN VALID
le——tuzwe —-'l "——‘LZWE—T
A\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED I

0028-9
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5,%% CY7C150
SEMICONDUCTOR

Switching Waveforms (Continued)
Write Cycle No. 2 (CS Controlled) (Note 8)

twe {

ADDRESS

tsA | | tscs . ‘

"\ \AMANMAMNANANK LTI

DATAIN DATA-IN VALID
<——-—lnzws—-|
\ HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED I
0028-10
Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
Reset Cycle
i tRRC i
ADDRESS X X
~—= tsar tHAR
WE tSWER tHWER \' \
N tuesr
_ SCSR 1
cs !
tope.
PRS
RESET A\ yé
tuzrs Yzrs
01 - 04
(DATA OUTPUT) HIGH
IMPEDANCE OUTPUT VALID ZERO
0028-11

Note: Reset cycle is defined by the overlap of RS and CS for the minimum reset pulse width.

2-94



CY7C150

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Iss

NORMALIZED tan

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14 l

T
fcc

08

04

02 Ise

0.0
4.0 45 5.0 5.5 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

N Ta = 25°C

09

(X}

4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

3.0

25

20

15

1.0

0.5

0.0
0.0 1.0 20 30 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED Icc. Iss

NORMALIZED taa

DELTA tpa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE
12
0 lcc
08
0.6
04
Vee =50V
ViN=50V
02 i
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
1.2 /
. /
Vee =50V
08 >
0.6
-55 25 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE

vs. OUTPUT LOADING
30
Ta =25°C
v::c =45V /
20

/

200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mAl}

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
a0 5 OUTPUT VOLTAGE

50 \
NN
N
20 \

10

Vee =50V
Ta = 25°C

N

0 1.0 20 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT

507 OUTPUT VOLTAGE

125 /

100 I
L/
o/

L/

0 1.0 20 3.0 4.0 5.0

Vec =50V _|
Ta = 25°C

OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME
11

Veec =50V
Ta = 25°C
Vin =05V

_—

]

09

°‘°1o 20 30 40

CYCLE FREQUENCY (MHz)
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% CY7C150
SEMICONDUCTOR
Truth Table Ordering Information
Inputs Speed . Package Operating
CS | WE | OE | RS | OV Mode @s) Ordering Code |~ rype Range
. 12 CY7C150-12PC P13A Commercial
H X X X High Z Not Selected
S B I Hﬁ 7 | Rewer CY7C150-12DC Dl4
L L X H HighZ Write CY7C150-12LC L54
L H L H 00-0;3 Read CY7C150-128C S13
L X H H HighZ Output Disable 15 CY7C150-15PC P13A Commercial
CY7C150-15DC D14
CY7C150-15LC L54
CY7C150-158C s13
CY7C150-15DMB D14 Military
CY7C150-15LMB L54
25 CY7C150-25PC P13A Commercial
CY7C150-25DC D14
CY7C150-25LC L54
CY7C150-255C S13
CY7C150-25DMB D14 Military
CY7C150-25LMB L54
35 CY7C150-35PC PI13A Commercial
CY7C150-35DC D14
CY7C150-35LC L54
CY7C150-35S8C S13
CY7C150-35DMB D14 Military
CY7C150-35LMB L54
Address Designators
Address Address Pin
Name Function Number
Ao Xo 21
Aq X1 22
A X2 23
A3z X3 1
Ay4 X4 2
Row o As Xs 3
3 Asg Yo 4
Aq Y 5
) As Y2 6
¢ Ag Y3 7

2-96
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters | Subgroups
READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10,11
toHA 7,8,9,10,11
tacs 7,8,9,10,11
WRITE CYCLE

twc 7,8,9,10,11
tscs 7,8,9,10,11
tAwW 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
RESET CYCLE

tRRC 7,8,9,10,11
tSAR 7,8,9,10,11
tSWER 7,8,9,10,11
tSCSR 7,8,9,10,11
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-B
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Features

Address and WE registers

CMOS for optimum speed/
power

e High speed—20 ns
e Data In and Data Out latches
e TTL compatible inputs and

outputs
Self-timed write

e Capable of withstanding greater

than 2001V electrostatic
discharge

Common I/0

= PRESS
—== & SEMICONDUCTOR

PRELIMINARY CYT7C157

Functional Description

The CY7C157 is a high performance
CMOS static RAM organized as
16,384 x 16 bits. It is intended specifi-
cally for use as a high speed cache
memory device with the CY7C600
SPARCTM family of devices. The
CY7C157 employs common I/0 archi-
tecture, and a self timed byte-write
mechanism.

Reading the device is accomplished by
taking WE HIGH, and OE LOW. On
the rising edge of CLOCK, addresses
Ap—A13 are loaded into the input reg-
isters. A memory access occurs, and
data is held after a read cycle beyond
the next rising edge of CLOCK in

SPARC™M js a trademark of Sun Microsystems, Inc.

16,384 x 16 Static Cache RAM

order to meet the hold time require-
ments of the microprocessor.

To write the device correctly, OE must
be taken HIGH. If the falling edge of
CLOCK samples either or both of
WEg or WE; LOW, a self timed byte
write mechanism is triggered. Data is
written from the data-in latch into the
memory array at the corresponding ad-
dress.

Note that the OE signal must be HIGH
for a proper write as the WEp and WE;
signals do not tristate the outputs.

A die coat insures alpha immunity.

Logic Block Diagram

>  DATA=IN 0=7 LATCH

> DATA-IN 8-15 LATCH

SELF SELF
TIMED INPUT DATA HOLD LATCH TIMED INPUT DATA HOLD LATCH
WRITE WRITE
ARRAY 0 ARRAY 1
Wi, p>————1d rec 8096 x 16 8096 x 16
WE, [p——————1 rec
|
Ao-Ays IDP
REG
OUTPUT
crock > HOLD DATA=OUT 0=7 LATCH DATA=OUT 8= 15 LATCH
DELAY
ot I
1/00=1/07 1/0g=1/04s

0153-1
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% PRELIMINARY  CYTIC157
SEMICONDUCTOR

Selection Guide

7C157-20 7C157-24 7C157-33
Maximum Clock to Commercial 20 24 33
Output (ns) Military 2 33
Maximum Output Enable to Commercial 8 10 15
Output Time (ns) Military 10 15
Maximum Current (mA) Commercial 250 250 250
Military 300 300

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

Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent.......................... >200 mA
Supply Voltage to Ground Potential ....—0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs -
inHighZState. ..................... —0.5V to +7.0V Range Ambient Vee
Temperature
DCInput Voltage ................... —3.0Vto +7.0V
” . 10 1 +
Output Current into Outputs (LOW) ............ 50 mA Commercial OCto +70°C 5V +10%
Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions 7C157-20 7C157-24 7C157-33 Units
Min. | Max. | Min. | Max. | Min. | Max.
Vou Output HIGH Voltage |Vcce = Min, Iog = —4.0 mA 2.4 24 24 \'%
VoL Output LOW Voltage Vce = Min, Iop, = 8.0mA 0.4 0.4 0.4 \%
Vin Input HIGH Voltage 22 | Vece | 22 | Vec | 22 | Vee \
ViL Input LOW Voltage —3.0| 08 | —3.0| 08 |—3.0]| 08 \4
Irx Input Load Current GND < Vi < V¢ —10| +10| —10| +10| —10| +10 | pA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled —50| +50 | =50 +50 [ —50| +50 | pA
Output Short Circuit _ _ _ _ _
Ios Currentl1] Vce = Max, Voyt = GND 350 350 350| mA
Ve Operating Vce = Max. Commercial 250 250 250
Icc _ mA
Supply Current Ioutr = 0mA Military 300 300
Capacitancel2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 pF
Cout Output Capacitance Vee = 5.0vD3] 8
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 2. Tested initially and after any design or process changes that may
the short circuit should not exceed 30 seconds. affect these parameters.

3. Ta is the “instant on” case temperature.
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AC Test Loads and Waveforms
R1481Q R14810Q All Input Pulses
5 V O AAA— 5V 30V j \
ouTPUT O—I——— ouTPUT c>—-I———J ’ %% 0%
100 pF :E ::sn 5pF :; ::sn GND 10% 10%
N ) UDINGS <3 <3ns
Lpeerd Lyesmeed -
= scoPe - 01502 =SCOPE = o154 0153-5
. - - Figure 2
Figure 1a Figure 1b gur
Equivalent to: THEVENIN EQUIVALENT
167
OUTPUT O————AAMA———O 1.73V
0153-6

Switching Characteristics Over Operating Range [4, 5]

2016, .24[6] B
Parameters Description 7C157-20161 7C157-241 7€157-33 Units
Min. | Max, Min. Max, Min. Max.

READ CYCLEI!7, 8]
tCHCH Clock Cycle Time 25 30 40 ns
tCHQV Clock HIGH to Output Valid 20 24 33 ns
tCHQX Output Data Hold 5 5 5 ns
tGLQV OE LOW to Output Valid 8 10 15 ns
tGHQZ OE HIGH to Output Tristate 8 10 15 ns
tGHCH OE HIGH to Next Clock HIGH 7 7 7 ns
tAVCH Address Setup 2 2 3 ns
tCHAX Address Hold 6 6 6 ns
WRITE CYCLE]
tGHQZ OE HIGH to Output Tristate[10] 8 10 15 ns
tGHCH OE HIGH to Next Clock HIGH 7 7 7 ns
tDvcL Data in Setup to Clock 6 6 7 ns
tcLDX Data in Hold from Clock 2 2 2 ns
twLCL WEx LOW to Clock LOW!12,13] 4 4 6 ns
tCLWH Clock LOW to WEx HIGH!12, 13] 3 3 3 ns
tAVCH Address Setup 2 2 3 ns
tCHAX Address Hold 6 6 6 ns

Notes:

4. See the last page of this specification for Group A subgroup testing 10. tgHQz is specified with CL = 5 pF as in Figure 1b. Transition is
information. measured = 500 mV from steady state voltage.

5. Test conditions assume signal transition times of 3 ns or less, timing 11. Self Timed Write is triggered on falling edge of either WE( or WE.
reference levels of 1.5V, input pulse levels of O to 3.0V and output 12. X = Oor 1 for low byte and high byte, respectively.
loading of the specified IoL/Iow and 100 pF load capacitance. 13. Self Timed Write is triggered on falling edge of registered WEq or

6. Surface mount package only. WE; signals.

7. WE is HIGH for read cycle.

8. OE is selected (LOW).

9. OE must be high for data-in to propagate to latch.
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Switching Waveforms
Read Cycle

ADD(N+1)

taven *— tcHax
ADDRESS ADD (N)

OF

teHaz

owaour /7 /[ 1111 L

toLax

tenay
tenax

© W e

twHCH _"I
WEx

0153-7

Write Cycle

CLOCK ;

taven

aooress '/ /[ [/ ADD(N)

toHeH

ADD(N+1)

OF

toveL

DATAIN’/////////////£

D(N)

teLox
D(N+1)

twicL

Wiy
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Pin Timing Cross Reference Pin Configuration
. Timing e
Pin Name Reference Description
Clock C Clock Inputs
Ag-A13 A Address Inputs Ao C’ 3
Vsso S0
1/00-1/015 (Input) D Data Inputs 1/0g /045
1/00-1/Oys (Output) Q Data Outputs :; 81 :5814
————— 13
WEo, WE;, WEx w Write Enable Vo, 1/045
OE G Output Enable Vsso Vsso
/0, /044
1/0 1/010
5
Vo 1/0g
6 1/0
1/04 8
v Vsso
vSSO vsso
SSO
Truth Table
— — Inputs — Outputs
OE WEy (| CLOCK) WE; ({ CLOCK)
X X X High Z
H H H High Z
L H H 1/00-1/015
H L H 1/00-1/07
H H L 1/03-1/015
H L L 1/09-1/015
Notes:

14, Data In latch is transparent when clock T HIGH.
15. Data In latch is closed when clock | LOW.

Ordering Information

S(':fs‘;d Ordering Code Pf'rcy':‘ege O'I’:::;i“g
20 CY7C157-20LC L69 Commercial
CY7C157-20JC J69
24 CY7C157-24LC L69
CY7C157-24JC J69
CY7C157-24LMB L69 Military
33 CY7C157-33LC L69 Commercial
CY7C157-33JC J69
CY7C157-33LMB L69 Military
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MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters | Subgroups
READ CYCLE

{CHCH 7,8,9,10,11
tCHQV 7,8,9,10,11
tGHQZ 7,8,9,10,11
tCHQX 7,8,9,10,11
tGHQV 7,8,9,10,11
WRITE CYCLE

tCHCH 7,8,9,10,11
tpvcL 7,8,9,10,11
tAVCH 7,8,9,10,11
tCHAX 7,8,9,10,11
tCLDX 7,8,9,10,11
tDVWL 7,8,9,10,11
twWLDX 7,8,9,10,11

Document #: 38-00098
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Features

* Automatic power-down when

deselected

e Transparent Write (7C161)
¢ CMOS for optimum speed/

power
e High speed
— 10 ns taa

Low active power
— 525 mW at 40 MHz

Low standby power
— 150 mW

outputs

than 2001V electrostatic
discharge

TTL compatible inputs and

PRESS
EMICONDUCTOR

Capable of withstanding greater

CY7C161

ADVANCED INFORMATION CY7C162

Functional Description

The CY7C161 and CY7C162 are high
performance CMOS static RAMs orga-
nized as 16,384 x 4 bits with separate
I/0. These RAMs are developed by
Aspen Semiconductor Corporation, a
subsidiary of Cypress Semiconductor.
Easy memory expansion is provided by
active LOW chip enables (CE;, CE)
and three-state drivers. They have an
automatic power-down feature, reduc-
ing the power consumption by 75%
when deselected.

Writing to the device is accomplished
when the chip enable (CEj, CE3) and
write enable (WE) inputs are both
LOW. Data on the four input pins

16,384 x 4 Static RAM

Separate 1/0

(Io through I3) is written into the mem-
ory location specified on the address
pins (Ag through A13).

Reading the device is accomplished by
taking the chip enables (CE;, CEp)
LOW, while write enable (WE) re-
mains HIGH. Under these conditions
the contents of the memory location
specified on the address pins will ap-
pear on the four data output pins.

The output pins stay in high impedance
state when write enable (WE) is LOW
(7C162 only), or one of the chip en-
ables (CE1, CEy) are HIGH.

Logic Block Diagram Pin Configurations
1 o
_ N
Ve W
.
2
| [__l_J | As—{1 ~ Vee
INPUT BUFFER :jj s :8" 2 27 Ay
73 26| A5
~ Ag—{4 25| 4,
Ao 0 Ag—5 24f= A
° . A —Yy ° Pl 25|
A= & H IS o A7 2f-15
w3 e s =L - af,
A= 5 ] 0, Az 20}-o.
Ag 2 —{ Ip— 10 19 —oz
A7 03 - |
] I’ Lk i 18f-o0,
CE;—{ 12 170 1314151617
POWER oE—{13 16} WE FENS
coLumn pcoper | | POWN C@_‘ & oND—] 14 15}~ CE, °zlb=°
CE, 0152-3
T,I,t,t,ti b fmemooen 1. : 0152-2
AP P23 | 7C162 ONLY H
: = U
' A OE
| dbeiviiiiy 11
: 7C161 ONLY :
----------- 0152-1
Selection Guide
7C161-10 7C161-12 7C161-15
7C162-10 7C162-12 7C162-15
Maximum Access Time (ns) 10 12 15
Maximum Operating Commercial 125 120 115
Current (mA Military 150 135
Maximum Standby Commercial 30 30 30
Current (mA) Military 50 50
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ADVANCED INFORMATION  CY7C162

%
SEMICONDUCTCR

Maximum Ratings

(Above which the useful life may be impaired. Exposure to absolute maximum rated conditions for extended periods may
affect device reliability. For user guidelines, not tested.)

Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent............oovviiiiiiinn. >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin24toPinl2).................... —0.5Vto +7.0V P g g e
. ient
DC Voltage Applied to Outputs Range mbien Vce
P A —0.5V to +7.0V Temperature
Input Voltagell4 .. .................. —3.0Vio +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military (3] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel4!
7C161-10 7C161-12 7C161-15
Parameters Description Test Conditions 7C162-10 7C162-12 7C162-15 | Units
Min. | Max. | Min. | Max. | Min. | Max.
VoH Output HIGH Voltage | Vcc = Min,, Iog = —4.0 mA 2.4 24 2.4 v
VoL Output LOW Voltage | Voe = Min, Ior, = 8.0 mA 0.4 0.4 04 | V
Vi Input HIGH Voltage 22 | Vec | 22 | Voo | 2.2 | Vee \%
ViL Input LOW Voltagel14] -0.5| 0.8 |—05( 08 |—05| 08 \
Irx Input Load Current GND < V] < V¢ —10| +10| —10| +10| —10| +10 | pA
Output Leakage GND < Vp < Vcc, N _ _
Toz Current Output Dsbld. 10\ +10 10| +10 10 +10 | pA
Output Short Circuit _ _
Ios Currentll] Vce = Max,, Vout = GND —350 —350 —350| mA
I Automatic CE Vee = Max. Commercial 105 105 105
CCy Power Down Current | lOUT = 0mA mA
f = 40 MHz Military 130 130
I Ve Operating Vec = Max. Commercial 125 120 115
) Supply Current Iout = 0 mA mA
f = fmax. Military 150 135
Isp Automatic CE Max. Ve, CE 2 Vig Commercial 30 30 30 | ma
Power Down Current | Min. Duty Cycle = 100% | Military 50 50
Capacitancel2]
Parameters Description Test Conditions Max.[13] Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 5 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 7 pF
Notes:

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

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

3. Ta is the “instant on” case temperature.
4.
information.

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

AC Test Loads and Waveforms

R1 4810 R1 4810 30V )
sv 5v 90% 90%
OUTPUT OT_—' OUTPUT OT———. GND 10% 10%
S R2 R2 < -l -
I cL 32550 I”F 2550 <8 <5
INCLUDING INCLUDING 0152-5
JIG AND JIG AND L. i
= SCOPE - = SCOPE - 0152-4 Flgure 2
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT

QUTPUT O———AM—0 1.73V
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Switching Characteristics Over Operating Rangel4. 5, 12]

7C161-10 7C161-12 7C161-15
Par