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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 BridgeMOSTM 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 Cypres:

Semiconductor against all damages.”
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>AL® s a registered trademark of Monolithic Memories Inc.
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7C194 65,536 x4 StaticRAM ..................... e 2-228
7C196 65,536 x 4 Static RAM with OutputEnable .................... ... . it 2-228
7C197 262,144 x 1 Static RAM ..ottt i e s 2-234
7C198 32,768 x BStatic RAM ..ottt e e e 2-240
7C199 32,768 X 8Static RAM ...ttt i s 2-24C
7C225 512 x 8 Registered PROM ............. e e e e 3-4
7C235 1024 x 8 Registered PROM . .....o ittt 3-1f
7C245 2048 x 8 Reprogrammable Registered PROM ............coiiiiiiiinninn... 3-2¢
TC245A 2048 x 8 Reprogrammable Registered PROM ...............ooiiiiiiiaa.. 3-3¢
7C251 16,384 x 8 Reprogrammable Power Switched PROM ........... ... ...t 3-5(
7C254 16,384 x 8 Reprogrammable PROM ............ ... ... i it 3-5(
7C261 8192 x 8 Reprogrammable Power Switched PROM ................. ... ... ..., 3-6(
7C263 8192 x 8 Reprogrammable PROM . ....... ..ot 3-6(
7C264 8192 x 8 Reprogrammable PROM ............ ..o, 3-6¢
7C265 64K Registered PROM .. oottt iiei i nanes 3-7
7C266 8192 x 8 Reprogrammable EPROM . ..... ..., 3-8
7C268 8192 x 8 Reprogrammable Registered Diagnostic PROM ....................... 3-8
7C269 8192 x 8 Reprogrammable Registered Diagnostic PROM ....................... 3-8i
7C271 32,768 x 8 Reprogrammable Power Switched PROM ............................ 3-9'
7C274 32,768 x 8 Reprogrammable PROM .............. ..ot 3-9i
7C277 32,768 x 8 Reprogrammable Registered PROM ...t 3-10
7C279 32,768 x 8 Reprogrammable Registered PROM . ... e, 3-10
7C281 T1024 X B PROM ..o e e s 3-11
7C282 1024 X 8 PROM ...ttt e e e i s 3-11
7C285 65,536 x 8 Reprogrammable Fast Column Access PROM . .................oo0t 3-12
7C286 65,536 x 8 Reprogrammable Registered PROM ............... ... ... ... ..., 3-12
7C287 65,536 x 8 Reprogrammable Registered PROM . ......................ooias, 3-12
7C289 65,536 x 8 Reprogrammable Fast Column Access PROM . ................ ... ... 3-12
7C291 2048 x 8 Reprogrammable PROM ............ ... ittt 3-12
7C291A 2048 x 8 Reprogrammable PROM ........ ... ... it 3-13
7C292 2048 X 8PROM ..ottt s 3-12
7C292A 2048 x 8 Reprogrammable PROM ..ottt 3-12
7C293A 2048 x 8 Reprogrammable PROM ..............cooviiinninnn. e 3-13
7C330 Synchronous State Machine Reprogrammable PLD....................... .. ... 4-§
7C331 Asynchronous Registered EPLD . ...... .ottt it iianeiaens 4-¢
7C332 Combinatorial Registered EPLD ... ....oititiiiitt i ianneenns 4-1(
7C340 EPLD Family Multiple Array Matrix High Density EPLDS . ........ccoviiiiiiiniiinnen. 4-114
7C361 Ultra High Speed State Machine ............coiiiiiniiiiiiniiiniiinnnn.n, 4-1%,
7C401 Cascadeable 64 x 4 FIFO ... ... ... it ittt S
7C402 Cascadeable 64 X 5FIFO ... ..ottt i 5-
7C403 Cascadeable 64 x 4 FIFO with Output Enable ............ ... ... ..o, 5 ‘l'
7C404 Cascadeable 64 x 5 FIFO with Output Enable ............... ... ..., 5-
TCAO8A Cascadeable 64 x 8 FIFO with Output Enable .................ooiiiiiiiias, 5-] .

7C409A Cascadeable 64 X O FIFO ... ... ittt ettt e ein et 5-.
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Numeric Device Index (continued)

Device Number Description Page Number
7C420 Cascadeable S12x9FIFO ..................... ... ... e 5-48
7C421 Cascadeable SI2XOFIFO ... ... i i i i 5-48
7C424 Cascadeable 1024 X OFIFO . ... ... ittt 5-48
7C425 Cascadeable 1024 x 9FIFO ... ... ..ttt i 5-48
7C428 Cascadeable 2048 x OFIFO ... ... i it 5-48
7C429 Cascadeable 2048 x OFIFO ... ittt ittt 5-48
7C510 16 x 16 Multiplier Accumulator . ........oo ittt it 5-60
7C516 16X IO Multiplier. . . ... oovi i e 5-72
7C517 16X 16 Multiplier. . .. ..o e e 5-72
7C601 32-Bit RISCInteger Uit .. ..uvvvvintitinatettnieiinie e inteianninanenns 6-6
7C602 Floating Point Unit .......... .. .. i 6-12
7C604 Cache Controller and Memory Management Unit ..................covve.n. ....6-13
7C605 Multiprocessor Cache Controller and Memory Management Unit . .................. 6-17
7C608 Floating-Point Controller ..........ouuiiiiuitiiii i, 6-18
7C609 Floating-Point Processor......... ... 6-23
7C901 CMOS Four-Bit SHCE. . .« vttt ittt e e e e e 5-84
7C909 MiCroprogram SEQUENCET . .. ... .. .uutte et tte it iieieeeteiiennanns 5-99
7C910 Microprogram Controller . .........ou ittt i e e e 5-110
7C911 MiCroprogram SEqUENCET . ... .uuvrutut ittt 5-99
7C9101 CMOS 16-Bit SHCE . . . vt v et e e et i 5-121
7C9115 CMOS 16-Bit Microprogrammed ALU . ..., 5-138
7C9116 CMOS 16-Bit Microprogrammed ALU ........... ... i, 5-138
7C9117 CMOS 16-Bit Microprogrammed ALU ................ ..., 5-138
8C150 BridgeMOS 1024 x 4 Static RAM Separate I/O .. .........oiiiiiiiii i, 10-1
8C245 BridgeMOS 2048 x 8 Reprogrammable Registered PROM ......................... 10-1
8C291 BridgeMOS Reprogrammable 2048 x 8PROM .......... ..., 10-1
8C901 BridgeMOS Four-Bit Slice ............ ... i i 10-1
8C909 BridgeMOS MiCToprogram SEqUETICET . . . . oo vt v v tvrteeteesvennnanasecnasensnasnn 10-1
8C9I11 BridgeMOS Microprogram SEqUENCET . . ...ttt e ttttein i eeenenn, 10-1
93422 256 x 4 Static RAM Separate I/O ... ..ooviiiiiiiii e 2-252
93422A 256 x4 Static RAM Separate I/O . ... ..o i e 2-252
931422 256 x4 Static RAM Separate I/O ... 2-252
93L422A 256 x 4 Static RAM Separate I/O . ... 2-252
M1420 128K x 8 Static RAM Module ...t i i e 2-259
M1421 128K x 8 Static RAMModule ... ..ot 2-265
M1422 128K x 8 Static RAM Module ...t 2-271
M1460 512K x 8 Static RAMModule ...........oooiiiiiiiiiiiiia, e 2-277
M1461 SI2K x 8Static RAMModule .........oiiiiiii i 2-282
V1610 16K x 16 Static RAM Module ...... ..ottt it 2-287
V1611 16K x 16 Static RAM Module ...ttt 2-293
V1620 64K x 16 Static RAMModule ..ot e 2-299
V1621 64K x 16 Static RAMModule ....... .o 2-305
V1622 64K x 16 Static RAMModule ..ottt 2-311
V1623 64K x 16 Static RAM MOodule ........oininiiiiiiiiiiiiii it 2-312
vI1626 64K x 16 Static RAMModule .......... .o 2-318
A1641 256K x 16 Static RAMModule ...ttt 2-324
1804 1K x 32 Static RAM Module Separate I/O .. .. ... .ooiiiiiiiiiiii i 2-330
11821 16K x 32 Static RAMModule ...ttt 2-331
11822 16K x 32 Static RAM Module Separate I/O . ........... ..., 2-337
41830 64K x 32 Static RAMModule ...t e 2-343
A1831 64K x 32 Static RAMModule ... ..oviiinitiii i it 2-349
11832 64K x 32 Static RAM Module .......oitttiiii it 2-355
'AL C 20 Series Reprogrammable CMOS PAL DevViCe . . ..o v v vvtieiietieiieie e et ieeeaeannns 4.7
) 15 AP 4.7
LR o e e e e e 4.7
LORG . ettt e e e e e e e e e 4.7
LR .\t 4.7
'AL C 22V10 Reprogrammable CMOS PAL DeviCe .. ... ovvvtiviiiniiiiiiieiiiiieiannnnennnn 4-61
'AL C 22V10B Reprogrammable CMOS PAL DeviCe . . ... vvtveiiintiieiiiiiiiiieien e 4-61
LD C 18G8 CMOS Generic 20 Pin Programmable Logic Device ..................ooiiina.. 4-26
LD C 20G10 CMOS Generic 24 Pin Reprogrammable PLD ..............oiiiiiiiiieiinnenen.. 4-33
LD C 20G10B CMOS Generic 24 Pin Reprogrammable PLD . .........oviiiiiiiiiiiiinnnune, 4-33
LD C 20RA10 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-
:s (EPLDs), both employing an EPROM programming el-
:ment. Like the high speed Static RAM family, these prod-
1cts are the natural choice to replace older devices because
‘hey provide superior performance at one half of the power
onsumption. PROM densities range from 4K to 256K bits
n byte wide organization. EPLD products range from 20-
»ins to 68-pins with performance as fast as 12 ns. To sup-
ort new programmable products, Cypress introduced the
QuickPro™ programming system (CY 3000) for PLDs and
ROMs, and the PLD ToolKit for PLDs. QuickPro is a
|levelopment tool which includes a single, IBM PC® com-
hatible add-on board, and a software utility program. The
LD ToolKit is a software design tool that assembles and
imulates logic functions, generates JEDEC files, and re-
ierse 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 I/0O compati-
ble. In 1989, Cypress will introduce ECL products having
access times (propagation delays) of less than 3 ns in either
of the popular I/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 SPARCT™ 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 (CRAMSs). 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.

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

JuickPro™™ is a trademark of Cypress Semiconductor Corporation.
PARCTM js a trademark of Sun MicroSystems, Inc.
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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

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 allow:
increased transistor performance. It also allows reducec
power in the non-speed critical sections of the design tc
optimize the speed/power balance. The Bipolar anc
BiCMOS: processes make possible memories and logic op
erating up to 400 MHz. The drive to maintain proces)|
technology leadership has not stopped with the 0.8 micros
devices. Cypress is developing fine line geometries beyon
this to insure technology leadership in the next decade. '\

Cypress technologies have been carefully designed, creatin,
products that are “only the best” in high speed, excellen
reliability, and low power.
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Product Selection Guide

Size Organization Pins Part Number Speed (ns) IC(;/mliBéI ESDR Packages
SRAMs | 64 16 x 4—Inverting 16 CY7C189 taa=15,25 55@25 D, LP
64 16 x 4—Non-Inverting 16 CY7C190 tAA=15,25 55@25 D,LP
64 16 x 4—Inverting 16 CY74S189 taa=35 90 @ 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 CY27807A taa=25,35 90 @25 D,L,P
64 16 x 4—Inv. Low Power 16 CY27LS03M taa =65 B@65 D,L
1K 256 x4 22 CY7C122 taa=15,25,35 60 @25 D,L,P,S
1K 256x 4 248 CY7C123 taa=179,12 120@7 D,L,P,V
1K 256x 4 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 CY2148/21148 taa =35,45,55 120/20 @ 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=125,35,4555 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 CY7Cl131 taa =25,35,45,55 170 @ 25 LJ
8K 1024 x 8—Dual Port 52 CY7Cl141 taa=25,35,45,55 170 @ 25 L1J
16K 2048 x 8—CS Power Down 248 CY7C128 taa =35,4555 90/20 @ 55 D,L,P,V
16K 2048 x 8—CS Power Down 24 CY7C128A taa =20, 25,35, 45,55 90/20 @ 55 D,LPV
16K 2048 x 8—CS Power Down 4 CYé6116 taa=35,45,55 120/20 @ 45 DL
16K 2048 x 8—CS Power Down 24 CY6116A taa=20,25,3545,55 | 80/20 @355 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=20,25,3545,55 | 100/20 @ 55 L
16K 16384 x 1—CS Power Down 20 CYT1C167 taa=25,3545 50/15 @ 25 D,L,P,V
16K 16384 x 1—CS Power Down 20 CYTC167A taa =20,25,35,45 50/15 @ 45 D,L,P,V
16K 4096 x 4—CS Power Down 20 CY7Cl168 taa=25,3545 90/15 @ 25 D, L, PV
16K 4096 x 4—CS Power Down 20 CY7Cl168A 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 CYTCI69A taa =20, 25, 35,40 70 @45 D,LPV
16K 4096 x 4—Output Enable 228 CYT1C170 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 1/0 248 CY7C171 taa =20,25,35,45 90/15 @25 D,L,P,V
16K 4096 x 4—Separate I/0 248 CY7CI7T1A taa =20, 25, 35,45 90 @ 45 D,L,P,V
16K 4096 x 4—Separate 1/0 248 CY7C172 taa =20, 25,35,45 90/15 @25 D,L,P,V
16K 4096 x 4—Separate 1/0 248 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,LP
64K 2048x 8 52 CY7C136 taa=25,35,45,55 170 @25 L7
64K 2048x 8 52 CY7Cl46 taa =25,35,45,55 170 @25 LJ
64K 8192x8 28 CY7C185-12 taa=12,15 115/50 @ 15 D,L,P,V
64K 8192x 8 28 CY7C186-12 taa=12,15 115/50 @ 15 D,L,PV
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 x4 24 CY7C166-10 taa=10,12,15 115/50 @ 15 D,L PV
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,PV
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 1/0 288 CY7C162-20 taa =20,25,35,45 70/20 @ 25 D,LPV
64K 65536 x 1—CS Power Down 228 CY7C187 taa =20, 25, 35,45 70/20 @ 25 D,LPV
128K 8192 x 16—Addresses Latched except A-12 52 CY7C183 taa =25,35,45 220@25 D,J L
128K 8192 x 16—Addresses Latched 52 CY7C184 taa =25,3545 20@25 D,JL
256K | 16384x16 52 CY7CI157 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 DL PV
256K 65536 x 4—CS Power Down 248 CY7C19%4 taa =25,35,45 80720 @ 25 D,L,PV
256K | 65536 x 4—CS Power Down With OE 288 CY7C196 taa =25,35,45 80/20 @ 25 D,L,P,V
256K | 65536 x 4—Separate I/0 288 CY7CI91 taa=25,35,45 80/20 @ 25 D,L,PV
256K 1 65536 x 4—Separate I/O 288 CY7C192 taAA=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
otes: Package Code:
1e above specifications are for the commercial temperature range of 0°C to B = PLASTIC PIN GRID R = WINDOWED PGA
°C. ARRAY S = SOIC
ilitary temperature range (— 55°C to + 125°C) product processed to MIL- D = CERDIP T = WINDOWED CERPAK
’D-883 Revision C is also available. Speed and power selections may vary F = FLATPAK V = 8S0J

»m those above.

ymmercial grade product is available in plastic, CERDIP, or LCC. Military

G = PIN GRID ARRAY

H = WINDOWED

ade product is available in CERDIP or LCC. PLCC, SOJ, and SOIC HERMETIC LCC
ckages are available on some products. J =PLCC

1 power supplies are Voc = 5V +10%. K = CERPAK

S stands for 22-pin 300 mil. 24S stands for 24-pin 300 mil. 28S stands for L =LCC

-pin 300 mil. P = PLASTIC

K and T packages are special order only.

Q = WINDOWED LCC

1-3

W = WINDOWED CERDIP
X = DICE

HD = HERMETIC DIP

HV = HERMETIC VERTICAL

DIP

PF = PLASTICFLAT SIP

PS = PLASTIC SIP

PZ = PLASTICZIP
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CYPRESS
SEMICONDUCTCR
Size Organization Pins | Part Number Speed (ns) '0‘-‘(/'55/‘00”“ Packages
mA @ ns)
PROMs | 4K 512 x 8—Registered us | cYc2ss tsasco=25/12, 30/15 9 D,L P
8K 1024 x 8—Registered 248 CY1C235 tsa/co=125/12, 30/15 90 D,L,P
8K 1024x 8 248 CY7C281 taa=130,45 90 D,LP
8K 1024 x 8 24 CY7C282 taa=30,45 90 D,LP
16K 2048 x 8—Registered 248 CYT7C245/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,QW,S
16K 2048 x 8 248 CY7C291/L taa =135, 50 90, 60 D,L,P,QW,S
16K 2048 x 8 248 CYTC291A/L | taa=125,30, 35,50 60 @ 35 D,L,P,QW,S
16K 2048x 8 24 CY7C292/L taa=35,50 90, 60 D,P
16K 2048 x 8—CS Power Down 248 CYTC293A/L | taa =125, 30, 35, 50 60/15 @ 35 D,L,P,QW,S
64K 8192 x 8—CS Power Down 248 CY7C261 taa=135,40, 45,55 100/30 D,L,P,QW,S
64K 8192x8 248 CY7C263 taa = 135,40,45,55 100 D,L,P,Q,W,S
64K 8192x8 24 CY7C264 taa =135,40, 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 CYTC266 taa=355 ' 80/15 D,L,P,Q W
64K 8192 x 8—Registered, Diagnostic | 288 CY7C269 tsa/co =40/20, 50/25 100 D, L P,QW,S
64K 8192 x 8—Registered, Diagnostic { 32 CY7C268 tsa/co =40/20, 50/25 100 D, L,QW
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 cyican taa =45, 55, 65 100/30 D,L,P,QW,S
256K 32768 x 8 28 CY7C274 taa=45 120/30 D,L,P,QW
256K 32768 x 8—Registered 85 | cyiem tsa/cO=40/20 120/30 D,LP,QW
256K 32768 x 8—Address Latch 288 CY7C279 taa=45 120 D,LP,QW
512K 65536 x 8—FCA 285 | CY7C285 tan/CAa =65/30 180 DL P,QW
512K 65536 x 8—CE Power Down 28 CY7C286 taa =65 120/40 D,L,P,Q W
512K 65536 x S—Registered 285 | CY7C287 t5A/CO=55/20 180 D,LPQW
512K 65536 x 3—FCA 328 CY7C289 tAA/CA=T5/30 180 D,L,PQW
PLDs PALC20 [ 16L8 20 PALCI16L8/L tpp=20 70, 45 D,L,P,QV,W
PALC20 | 16R8 20 | PALCIR$/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,LP,QV,W
PALC20 | 16R4 20 PALCI6R4/L | tpp/s/co=20/20/15 70,45 D,L,P,Q V,W
PLDC20 | 18G8—Generic 20 PLDCI18G8 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,]
PLDC24 | 22V10—Macro Cell 248 PALC22V10B | tpp/s/co= 15/10/10 90 D,L,P,Q,W,J
PLDC24 | 20G10—Generic 248 PLDC20G10 tpD/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,QW,J
PLDC24 | 20RA10—Asynchronous 248 PLDC20RA10 | tpp/s/co=20/10/20 80 D,L,PQW,I]
PLDC28 | 7C330—State Machine 288 | CY7C330 fMax, s, tco =66 MHz/3 ns/12ns | 130 D.LPQW,J
PLDC28 | 7C331—Asynchronous 288 | CYIC331 tPDy/s/COo = 20/12/20 120 D,LP,QW,J
PLDC28 | 7C332—Combinatorial 288 CY7C332 tpp=20ns 120 D,LPQW]J
PLDC28 | 7C361—State Machine 288 CY7C361 fMax/ts/tco= 125 MHz/2 ns/12ns | 140 D,L,P,QW,]
MAXC28 | 7C344-32—Macro Cell 288 | cyrca tpDys/co=TBD Icc=TBD D,L,P,Q W]
MAXCAO | 7C343-64—Macro Cell 40/44 | CYTC343 tpDys/co=TBD Ice=TBD D,L.P,W,J,H
MAXCA40 | 7C345-128—Macro Cell 40/44 | CYT1C345 tpp/s/co =TBD Icc=TBD D,L,P,W,JH
MAXC68 | 7C342-128—Macro Cell 68 CY7C342 tpp/s/co=TBD Icc=TBD LJ,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, PV
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,LPV
576 64 x 9—Cascadeable 288 CYTCA09A 15, 25, 35 MHz 120 D,L,P,V
4608 512 x 9—Cascadeable 28 CYT7C420 30, 40, 65 ns 100 D,P
4608 512 x 9—Cascadeable 288 CYT7C421 30, 40, 65 ns 100 D,JLPV
9216 1024 x 9—Cascadeable 28 CYTC424 30, 40, 65ns 100 D,P
9216 1024 x 9—Cascadeable 288 CYTC425 30,40, 65ns 100 D,JL,P
18432 2048 x 9—Cascadeable 28 CY7C428 30, 40, 65 ns 100 D,P
18432 2048 x 9—Cascadeable 288 CY7C429 30, 40, 65 ns 100 D,J,L PV
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 = SOJ .

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 Voc = 5V £ 10%.
228 stands for 22-pin 300 mil. 24S stands for 24-pin 300 mil. 288 stands for
28-pin 300 mil.

F, K and T packages are special order only.

1-4

G = PIN GRID ARRAY
H = WINDOWED

HERMETIC LCC
J =PLCC
K = CERPAK
L =LCC
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
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CYPRESS
SEMICONDUCTOR
" -~ . Icc/Iss/Iccopr
Size Organization Pins Part Number Speed (ns) (mA @ 15) Packages
LOGIC 2901—4 Bit Slice 40 CY7C901 teLk =23,31 70 D,L,PJ
2901—4 Bit Slice 40 CY2901 C 140 D,P
4 x 2901—16 Bit Slice 64 CY7C9101 teLk =30, 40 60 D,L,P,J
29116—16 Bit Controller 52 CY7C9115 tcLk = 35, 45, 53,79, 100 145 J
29116—16 Bit Controller 52 CY7C9116 teLk = 35, 45, 53,79, 100 145 D,L,G,J
29117 —16 Bit Controller 68 CY7CI117 tcLk = 35, 45,53,79,100 | 145 LG, J
2909—Sequencer 28 CY7C909 tcLk =30, 40 55 D,L,P,J
2911—Sequencer 20 CY7C911 tcLk =30, 40 55 D,LPJ
2909—Sequencer 28 CY2909 A 70 D,P
2911—Sequencer 20 CY2911 A 70 D, P
2910—Controller (17 Word Stack) 40 CY7C910 tcrk =40, 50,93 100 D,LPJ
2910—Controller (9 Word Stack) 40 CY2910 A 170 D,L,PJ
16 x 16—Multiplier 64 CY7C516 tMc= 38,45, 55,75 100 @ 10 MHz D,L,P,G,]
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 CY7Cs510 tmMc=45, 55, 65,75 100 @ 10 MHz D,L,P,G,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=33,25 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 Management Unit
Modules | 32K 1K x 32—SRAM 56 CYM1804 taa=1517 720 @ 15 PZ
256K 16K x 16—~SRAM (JEDEC) 40 CYM1610 taa =25, 35,45,50 330@25 HD
256K 16K x 16—SRAM 36 CYMI611 taa =25, 30,35,45 @25 HV
512K 16K x 32—SRAM 64 CYMI821 taa=25,35,45 720 @ 25 PZ
512K 16K x 32—SRAM Separate I/O 88 CYM1822 taa=25,30,35,45 720 @ 25 HY
M 128K x 8—SRAM (JEDEC) 32 CYM1420 taan=45,55 200@ 45 HD
M 128K x 8—SRAM (JEDEC) 32 CYM1421 taa=70,85 120@ 70 HD
M 128K x 8—SRAM 30 CYM1422 taa=35,45,55 20@35 PF, PS
M 64K x 16—SRAM (JEDEC) 40 CYM1620 taa =45,55 340@45 HD
M 64K x 16—SRAM 40 CYM1621 taa=25,30,35,45 1250 @ 25 HD
M 64K x 16—SRAM 40 CYM1622 taa=35,45,55 400 @ 35 HV
M 64K x 16—SRAM (JEDEC) 40 CYM1623 taa =710, 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=35,45,55 550 @ 45 HD
2M 64K x 32—SRAM 64 CYMi831 taa=30,35,45 670 @ 30 PZ
M 64K x 32—SRAM 64 CYM1832 tAA=135,45,55 980 @ 35 PZ
4M 512K x 3—SRAM 36 CYM1460 taa =45,55,70 450 @ 45 PF, PS
M 512K x 3—SRAM 36 CYM1461 taa =70, 85, 100 120@ 70 PF, PS
4M 256K x 16—SRAM 48 CYM1641 tAA=135,45,55 1760 @ 35 HD
ECL iK 256K x 4—10K/10KH 24 CY10E422 taAA=3,5 205 D,L
SRAMs 1K 256K x 4—10K/10 KH 24 CY10E422L tAA=35,7 150 DL
1K 256K x 4—100K 24 CY100E422 taa=35 200 D,L
1K 256K x 4—100K 24 CYI00E422L | taa=5,7 150 D,L
4K 1024K x 4—10K/10 KH 24 CY10E474 taa=3,5 275 D, L
4K 1024K x 4—10K/10 KH 24 CY10E474L taa=S5,7 190 D,L
4K 1024K x 4—100K 24 CY100E474 taa=3,5 275 D,L
4K 1024K x 4—100K 24 CYI00E474L | taa=35,7 190 D,L
ECL 32x64 16P8—10KH 24 CY10E301 taa=3,4 240 D,L
PLDs 32x64 16P8—10KH 24 CY10E301L tAA=6 150 D,P,L,J
32x64 16P8—100K 24 CY100E301 taa=3,4 240 DL
32x64 16P8—100K 24 CYI00E30IL | tapa=6 150 D,P,L,J
32x32 16P4—10 KH 24 CY10E302 taa=2,54 220 D,L
32x32 16P4—10KH 24 CY10E302L tAa=6 150 D,P,L,J
32x32 16P4—100K 24 CY100E302 taa=2,54 220 D,L
32x32 16P4—100K 24 CYI00E302L | taa=6 150 D,P,L,J
lotes: Package Code:
‘he above specifications are for the commercial temperature range of 0°C to B = PLASTIC PIN GRID R = WINDOWED PGA
0°C. ARRAY S = SOIC
filitary temperature range (—55°C to + 125°C) product processed to MIL- D = CERDIP T = WINDOWED CERPAK
TD-883 Revision C is also available. Speed and power selections may vary F = FLATPAK V = 80J
‘'om those above. G = PIN GRID ARRAY W = WINDOWED CERDIP
‘ommercial grade product is available in plastic, CERDIP, or LCC. Military H = WINDOWED X = DICE
rade product is available in CERDIP or LCC. PLCC, SOJ, and SOIC HERMETIC LCC HD = HERMETIC DIP
ackages are available on some products. J = PLCC HV = HERMETIC VERTICAL
11 power supplies are Voo = 5V £ 10%. % = Eggp AK PF I?II.I;STIC FLAT SIP
y - . " . = =
fpﬁlaggg i(l)lrl .22 pin 300 mil. 248 stands for 24-pin 300 mil. 28S stands for P — PLASTIC PS — PLASTIC SIP
Q = WINDOWED LCC PZ = PLASTIC ZIP

, K and T packages are special order only.
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Specific ordering codes are indicated in the detailed data sheets. In general, the codes for all products
(except modules) follow the format below:

Ordering Information

PAL & PLD
PREFIX DEVICE SUFFIX FAMILY
paLc' " 1er8 ' '-25 P c ' "pPAL20 1
PAL C 16R8 L=35 P C LOW POWER PAL 20
PAL C 22V10 -25 W C PAL 24 VARIABLE PRODUCT TERMS
PLD C 20G10 -25 W C GENERIC PLD 24
oY 7C330 =33 P C PLD SYNCHRONOUS STATE MACHINE
oY 10E302 -25D C 10K ECL PLD
oY 100E302 -25D C 100K ECL PLD
RAM, PROM, FIFO, P , ECL
PREFIX DEVICE SUFFIX FAMILY
ey ' ¥V o7ci28 Y '-4spMB' 'sram '
oY 7C245 L-35P C PROM
cY 7C404 -25DMB FIFO
oY 7¢901 -23PC P
oy 10E415 -3 DC 10K ECL SRAM
oY 100E415 -3 FC . 100K ECL SRAM

I— 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

i-6
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Ordering Information (continued)

The codes for module products follow the format below:

PREFIX DEVICE SUFFIX
) LI | LI ) L}

CYM 1001 HD=120MB

L— PROCESSING
B = MILITARY STANDARD 883
= STANDARD

TEMPERATURE RANGE
C= 0°C T0 70°C

| = =40°C TO 85°C
M= =55°C TO 125°C

e SPEED

b CONFIGURATION

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

Z =ZIGZAG-IN=LINE

s TY P E

H=HERMETIC
P =PLASTIC

Cypress FSCM # 65786

1-7

0018-2
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Product Line Cross Reference

CYPRESS
214735
214745C
214745C
2147-45M +
2147-55C

2147-55M
2148-35C
2148-35C
2148-35M
2148-45C
2148-45C

2148-45M
2148-45M +
2148-55C
2148-55C
2148-55M
2149-35C

2149-35C
2149-35M
2149-45C
2149-45M
2149-45M
2149-55C

2149-55C
2149-55M
21148-35C
2114845C
21148-45C
21148-55C

21149-35C
21149-45C
21149-45C
21149-55C
27803AC
27803AM

27803C
27803C
27803M
27803M
27807AC
27807AM

27807C

2780'M
27807™™M
2901CC
2901CM
2909AC

2909AM
2910AC
2910AM
2910C
2910M
2911AC

CYPRESS
7C147-35C
2147-35C
7C147-45C
TC147-45M +
2147-45C

2147-45M
21148-35C
7C148-35C
7C148-35M
2148-35C
21148-45C

2148-35M
7C148-45M +
2148-45C
21148-55C
2148-45M
21149-35C

7C149-35C
7C149-35M
21149-45C
2149-35M
7C149-45M
2149-45C

21149-55C
2149-45M

7C148-35C
21148-35C
7C148-45C
21148-45C

7C149-25C
21149-35C
7C149-45C
21149-45C
7C189-25C
7C189-25M

27S03AC
748189C
27S03AM
548189M
7C190-:25C
7C190-25M

27807AC
27S07AM
7C190-25M
7C901-31C
7C901-32M
7C909-40C

7C909-40M
7€910-50C
7C910-51M
2910AC
2910AM
7C911-40C

CYPRESS
2911AM
33412C
3341-2M
3341C
3341IM

545189M
6116-35C
6116-45C
6116-45M
6116-55C
6116-55M

748189C

7C122:25C
7C122-35C
7C122-35M
1C123-12C
1C128-35C

7C128-35M
1C128-45C
7C128-45M
7C128-55C
7C128-55M
1C130-45C

7C130-45M
1C130-55C
7C130-55M
1C131-45C
1C131-45M
7C131-55C

7C131-55M
7C132-35C
7C132-45C
7C132-55C
7C132-55M
7C136-35C

7C136-45C
7C136-55C
7C136-55M
7C140-35C
7C140-45C
7C140-55C

7C141-35C
7C141-45C
7C141-55C
7C147-35C
7C147-35M +
7C147-45C

7C148-25C
7C148-35C
7C148-45C
7C149-35C
7C149-45C
1C149-45M

CYPRESS
7C911-40M
7C401-5C+
7C401-10M
3341-2C
3341-2M

27803M

6116-35C
6116-35C
6116-45M
6116-45C
6116-45M

27803C
1C122-15C+
7C122-25C
7C122:25M
1C123-1C
7C128-25C

7C128-35M
7C128-35C
7C128-35M +
7C128-45C+
7C128-45M +
7C130-35C

7C130-45M
7C130-45C
7C130-45M
7C131-35C
1C131-45M
7C131-45C

1C131-45M
1C132-35C
7C132-35C
1C132-45C
1C132-45M
1C136-35C

1C136-35C
1C136-45C
1C136-45M
7C140-25C
7C140-35C
7C140-45C

7C141-25C
7C141-35C
7C141-45C
7C147-25C+
7C147-35SM +
7C147-35C

7C148-25C
7C148-25C+
7C148-35C
7C149-25C+
7C149-35C
7C149-35M

CYPRESS
7C150-25C
7C150-35C
7C150-35M
7C167-35C
7C167-45M

7C168-35C
7C168-45M
7C169-35C
7C169-40M
1€170-35C
7C170-45C

7C170-45M
1C1M1-35C
1CI71-35M
1C171-45M
1C172-35C
7C172-45M

TC186L-45M
7C189-25C
7C190-25C
7C191-45M
7C192-45M
7C194-35C

7C194-45C
7C194-45M
1C196-35C
7C196-35M
7C196-45C
7€197-35C

7C197-45C
1C197-45M
7C198-45C
7C198-55C
7C198-55M
7C199-45C

7C199-55C
7C199-55M
7C225-30C
7C225-30M
7C225-40C
7C225-40M

7€235-40C
7C245-35C
7C245-45C
7C245-45M
TC245A-25C
TC245A-35C

TC245A-35M
TC45AL-35C
TC2A45L-35C
7C245L-45C
7C251-55C
7C251-65C

CYPRESS
7C150-15C
7C150-25C
7C150-25M
7C167-25C
7C167-35M +

7C168-25C
7C168-35M +
7C169-25C
7C169-35M +
7C170-25C
7C170-35C

7C170-35M
1C171-25C
7C171-35M
7C171-35M +
1C172-25C
1C172-35M +

7C186-45M
7C189-15C+
7C190-15C+
7C191-35M
7C192:35M
7C194-25C

7C194-35C +
7C194-35M
7C196-25C
7C196-35M
7C196-35C+
7C197-25C

7C197-35C+
7C197-35M
7C198-35C
7C198-45C+
7C198-45M
7C199-35C

7C199-45C +
7C199-45M
7C225-25C
7C22525M
7C225-30C
7C225-35M

7C235-30C
7C245-25C
7C245-35C
7C245-35M
7C245A-18C
TC245AL-35C

TC245A-25M
7C245A-25C+
7C245-35C+
TC245L-35C
7C251-45C
7C251-55C

CYPRESS
7C251-65M
7C253-65M
7C254-45C
7C254-55C
7C254-65C

7C254-65M
7C261-35C
7C261-45C
7C261-45M
7C261-55C
7C261-55M

7C263-35C
7C263-45C
7C263-45M
7C263-55C
7C263-55M
7C264-35C

1C264-45C
1C264-45M
7C264-55C
7C264-55M
7C268-50C
7C268-60C

7C268-60M
7C269-50C
7C269-60C
7C269-60M
7C281-45C
7C282-45C

7C282-45M
7C291-35C
7C291-35M
7C291-50C
7C291-50M
7C291A-35C

7C291A-35M
7C291A-50C
7C291A-50M
7C291AL-35C
TC291AL-50C
7C291L-35C

7C2911-50C
7C292-35C
7C292-50C
7C292L-35C
1C292L-50C
7C293A-35C

7C293A-35M
7C293A-50C
TC293A-50M
7C293AL-35C
TC293AL-50C
7C401-10C

CYPRESS
7C251-55M
7C253-55M
7C254-45C
7C254-45C
7C254-55C

7C254-55M
7C261-35C
7C261-35C
7C261-45M
7C261-45C
7C261-45M

7C263-35C
7C263-35C
7C263-45M
7C263-45C
7C263-45M
7C264-35C

7C264-35C
7C264-4SM
7C264-45C
7C264-45M
7C268-40C +
7C268-50C

7C268-50M +
7C269-40C +
7C269-50C
7C269-50M +
7C281-30C
7C282-30C+

1C282-45M
7C291-25C+
7C291-35sM
7C291-35C
7C291-35M
TC291AL-35C

7C291A-30M
7C291AL-50C
7C291A-35M
7C291A-25C+
TC291AL-35C
7C291-35C+

7C291L-35C
7C292-25C+
7C292-35C
7C292-35C+
7C292L-35C
7C293AL-35C

7C293A-30M
TC293AL-50C
7C293A-35M
7C293A-20C+
TC293AL-35C
7C401-15C

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 Isp ;
— = functionally equivalent
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% Product Line Cross Reference (continue
SEMICONDUCTOR

CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS AMD CYPRESS
7C401-10M 7C401-15M 7C517-45C 7C517-38C PALC16R8-35C  PALCI6RS-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 7Cs17-2M PALCI6R8L-35C PALCI6RSL-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 7C517-15M 7C517-55M PALC22V10-40M PALC22V10-30M 2168-710M 7C168-45M
7C403-10C 7C403-15C 7C901-31C 7C901-23C+ PALC22V10L-25C PALC22V10-25C 2169-40C 7C169-40C
7C403-10M 7C403-15M 7C901-32M 7C901-27M PALC22VIOL-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 1C910-51M 7C910-46M AMD CYPRESS 21147-45C 7C14745C
7C404-15C 7C404-25C 7C910-93C 7C910-50C PREFIX:Am PREFIX:CY 21LA47-55C 7C147-45C
7C404-15M 7C404-25M 7C910-99M 7C910-51M PREFIX:SN PREFIX:CY 21L47-70C TC14745C
7C408-15C 7C408-25C 7C9101-40C 7C9101-30C SUFFIX:B SUFFIX:B 21148-45C 21L48-45C
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 21148-70C 21148-55C
7C409-15C 7C409-25C 7C911-40M 7C911-30M SUFFIX:L SUFFIX:L 21149-45C 21L4945C
7C409-15M 7C409-25M 9122-25C 7C122-15C SUFFIX:P SUFFIX:P 21149-55C 21149-55C
7C409-25C 7C409-35C 9122-25C 91L22-25C 2130-100C 7C130-55C 21149-70C 21149-55C
7C420-40C 7C420-30C 9122-35C 9122-25C 2130-120C 7C130-55C 27C191-25C 1C292A-25C
7C420-40M 7C420-30M 9122-35C 91L22-35C 2130-70C 7C130-55C 27C191-35C 7C291A-25C+
7C420-65C 7C420-40C 9122-45C 931422C 2147-35C 2147-35C 27C191-35C 7C291A-35C
7C420-65M 7C420-40M 91L22-25C 7C122-25C 2147-45C 214745C 27C191-35C 7C292A-35C
7C421-40C 7C421-30C 91L22-35C 7C122-35C 2147-45M 2147-45M 27C191-35C TC292AL-35C
7C421-40M 7C421-30M 91L2245C 93L422AC 2147-55C 2147-55C 271C191-35M 7C292A-30M
7C421-65C 7C421-40C 93422AC 7C122-35C 2147-55M 2147-55M 27C19145M 1C291A-45M
7C421-65M 7C421-40M 93422AC 9122-35C 2147-70C 2147-55C 27C291-25C 7C291A-25C
7C424-40C 7C424-30C 93422AM 7C122-35M 2147-70M 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
TCA24-65M 7C424-40M 93422M 93L422AM 2148-45C 2148-45C 27L803C 27LS03C
7C425-40C 7C425-30C 93L422AC 7C122:35C 2148-45M 214845M 27LS03M 27LS03M +
7C425-40M 7C425-30M 9LANAC 91L22-45C 2148-55C 2148-55C 27L807C 27807C +
7C425-65C 7C425-40C 93L422AM 7C122-35M 2148-55M 2148-55M 27LS191C 7C292-35C
7C425-65M 7C425-40M 931422C 93L422AC 2148-70C 2148-55C 27L8M91C 7C291-35C
7C428-40C 7C428-30C 93L422M 93L422AM 2148-70M 2148-55M 27LS291M 7C291-35M
7C428-40M 7C428-30M PALCI16L8-25C  PALCI6L8L-25C 2149-35C 2149-35C 27PS181AC 7C282-45C
7C428-65C 7C428-40C PALCI16L8-30M  PALCI6L8-20M 2149-45C 2149-45C 27PS1B1IAM 7C282-45M +
7C428-65M 7C428-40M PALCI6L8-35C  PALCI6L8-25C 2149-45M 2149-45M 27PS181C 7C282-45C
7C429-40C 7C429-30C PALCI6L8-40M  PALCI16LS-30M 2149-55C 2149-55C 27PS181IM 7C282-45M +
7C429-40M 7C429-30M PALC16L8L-35C PALCI6L8L-25C 2149-55M 2149-55M 27PS191AC 7C292-50C
7C429-65C 7C429-40C PALCI6R4-25C  PALCI6R4L-25C 2149-70C 2149-55C 27PS191AM 7C292-50M +
7C429-65M 7C429-40M PALCI6R4-30M  PALCI6R4-20M 2149-70M 2149-55M 27PS191C 7C292-50C
7C510-55C 7C510-45C PALCI6R4-35C  PALCI6R4-25C 2167-35C 7C167-35C 27PS19IM 7C292-50M +
7C510-65C 7C510-55C PALCI6R4-40M  PALCI6R4-30M 2167-35M 7C167-35M 27PS281AC 7C281-45C

1 7C510-65M 7C510-55M PALCI16R4L-35C PALCI6R4L-25C 2167-45C 7C167-45C 27PS281AM 7C281-45M +
7€510-75C 7C510-65C PALCI6R6-25C  PALCI6R6L-25C 2167-45M 7C167-45M 27PS281C 7C281-45C -
7C510-75M 7C510-65M PALCI6R6-30M  PALCI6R6-20M 2167-55C 7C167-45C 27P$281M 7C281-45M +
7C516-45C 7C516-38C - | PALCI6R6-35C  PALCI6R6-25C 2167-55M 7C167-45M 27P§291AC 7C291-50C
7C516-55C 7C516-45C PALCI6R6-40M  PALC16R6-30M 2167-70C 7C167-45C 27PS291AM 7C291-50M +
7C516-55M 7C516-42M PALCI6R6L-35C PALCI6R6L-25C 2167-70M 1C167-45M 27PS291C 7C291-50C
7C516-75C 7C516-55C PALCI6R8-25C  PALCI6R8L-25C 2168-35C 7C168-35C 27P§291IM 7C291-50M +
7C516-75M 7C516-55M PALCI6RS-30M  PALCI6R8-20M 2168-45C 7C168-45C 27803AC 27803AC

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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%&PRESS
SEMICONDUCTOR

Product Line Cross Reference (continuea)

AMD
21803AM
27803C
27803M
21807AC
21807AM

27807C
2180TM
218181AC
218181AM
218181C
27S181M

218191AC
21S191AM
21891C
218191IM
2781915AC
21825AC

27525AM
27825C
27825M
21S258AC
275255AM
275281AC

275281AM
278281C
218281IM
1718291AC
275291AM
278291C

275291M
278291SAC
278291SAM
27835AC
27835AM
27835C

271835M
27845AC
27845AM
27845C
27845M
278458AC

278458AM
27849A-45C
27849AC
21S49AM
27849C
27849M

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

CYPRESS
27S03AM
27803C
27803M
27807AC
27807AM

27807C
2780T™M
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
TC291A-25C
7C291A-30M
7C235-30C
7C235-40M
7C235-40C

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

TC245A-25M —
7C264-45C
7C264-45C
7C264-55M
7C264-55C
7C264-55M

7C254-55C
7C254-65M
3341C
3341M
3341C
3341M

AMD

2901BC
2901BM
2901CC
2901CM
2909AC

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

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

29116M
2117C
2911
2911AC
2911AM
911C

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

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

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

29C10-1C
29C101C
29C10IM
29C10ABA
29C10AC
29C10AC

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

CYPRESS
2901CC
2901CM
2901CC
2901CM
2909AC

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

2910AM
2910C
2910M
TC9116AC
7C9116AM
7C9116AC

7C9116AM
1C9117AC
7C9117AM
2911AC
2911AM
2911AC

2911IM

7C510-75C
7C510-T5M
7C516-55M
7C516-55C
7C516-55M

7C517-38C
7C517-55C
7C517-55M
27807C
2780'TM
27803C

27803M
7C901-23C+
7C901-32M
7C901-31C
7C901-31C
7C%01-31C

7C910-40C
7C9101-40C
7C9101-35M
7C910-5IM
7€910-50C
7C910-93C

TCI116AC
1C9116AM
TC11TAC
7C9116AC
7C9116AM
7C510-75C

AMD

29L510M
29L516C
29L516M
29L517C
291517

3341C
334IM
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
91L22-3’M

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

93422AC
93422AM
93422C
93422M
931422AC
93LANAM

93L422C
93LA2IM
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
1C516-15M
1C517-15C
1C517-15M

3341C
3341IM
545189M
748189C
9122-25C
9122-35C

7C122-35M
6116-55C
6116-55M
6116-55C
6116-55M
6116-55C

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

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

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

93422AC
93422AM
93422C
93422M
93LANAC
93LANAM

931422C
93L422M
1C164-35C+
7C164-45C+
TC164-45M +
7C164-45C +

7C164-45M +
7C164-45C +
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
PALI6L3A-4M

PALI6LSAC
PALI6LSALC
PALI6LSALM
PALI6L8AM
PAL16L8BM
PALI6LSC

PALI6LSLC
PALI6LSLM
PALI6LSM
PALI6LSQC
PALI6LSQM
PALI6R4A-4C

PALI6R4A-4M
PAL16R4ALC
PAL16R4ALM
PALI6R4AM
PAL16R4BM
PAL16R4C

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

7C187-35C
7C187-45C
1C187-45M
7C187-45C
1C187-45M
1C187-45C

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
PALCI6L8-40M

PALC1618-25C
PALC16L8-25C
PALCI6L8-30M
PALCI6L8-30M
PALCI16L8-20M
PALC16L8-35C

PALCI16L8-35C

" PALCI6L8-40M

PALCI16L8-40M
PALCI6L8L-35C
PALC16L8-40M
PALCI6R4L-35C

PALCI16R4-40M
PALC16R4-25C
PALCI6R4-30M
PALCI16R4-30M
PALC16R4-20M
PALC16R4-35C

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

Product Line Cross Reference (continueq)

AMD CYPRESS DENSEPAK CYPRESS FAIRCHILD
PALI6R4LC PALC16R4-35C 1027-25C 1621HD-25C 100E422-5
PALI6R4LM PALC16R4-40M 102725C 1621HD-25C 100E422-5
PAL16R4M PALCI6R4-40M 1027-35C 1621HD-30C 100E422-7
PAL16R4QC PALCI6R4L-35C 1027-35C 1621HD-35C 100E422-7
PAL16R4QM PALC16R4-40M 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
PAL16R6AC PALC16R6-25C 16X17-25C 1611HV-25C 1600Cs5
PALI6R6ALC  PALCI6R6-25C 16X17-35C 1611HV-35C 1600C70
PALI6R6ALM  PALCI6R6-30M 16X17-35C 1611HV-35C 1600M55
PALI6R6AM PALC16R6-30M 16X17-45C 1611HV-45C 1600M70
PAL16R6BM PALCI16R6-20M 16X17-45C 1611HV-45C 1601C55
PAL16R6C PALCI6R6-35C 16X17-55C 1611HV-55C 1620C35
PALI6R6LC PALCI6R6-35C 41288-100C 1421HD-85C 1620M35
PAL16R6LM PALCI6R6-40M 41288-100C 1421HD-100C 1620M45
PAL16R6M PALC16R6-40M 41288-70C 1421HD-70C 1621C25
PALI6R6QC PALCI6R6L-35C 41288-85C 1421HD-85C 1622C25
PALI6R6QM PALC16R6-40M 41288-85C 1421HD-85C 1622C35
PALI6R8A4C  PALCI6RSL-35 6432-45C 1830HD-45C 1622M35
PALI6R8A-4M  PALCI6R3-40M 6432-55C [830HD-55C 1622M45
PALI6RSAC PALC16R8-25C 6432-55C 1830HD-55C 16L8A
PALI6RSALC - PALCI6R8-25C 8M624-100C 1623HD-85C 16L8A
PALI6RSALM  PALCI6R8-30M 8M624-85C 1623HD-100C 16P8A
PALI6R8AM PALCI6R8-30M 8M656-35C 1610HD-35C 16P8A
PAL16R8BM PALCI6R8-20M 8M656-70C 1610HD-70C 16R4A
PAL16R8C PALCI6R8-35C 16R4A
PAL16RSLC PALCI16R8-35C EDI CYPRESS 16R6A
PAL16RSLM PALCI6R$-40M PREFIX:ED PREFIX:CYM 16R6A
PAL16R8M PALC16R8-40M 816H16C-25 1611HV-25C 16R8A
PALI6R8QC PALCI6RSL-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
PAL22VIOM 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:383B SUFFIX:B 18M1664C60CC  1623HD-55C S4F189
SUFFIX:D SUFFIX:D 18M1664C70CC  1623HD-70C 54F219
SUFFIX:E SUFFIX:L. 18M1664C85CC  1623HD-85C S54F413
SUFFIX:F SUFFIX:F I8M8128C60CC  1420HD-55C 545189M
SUFFIX:G SUFFIX:G 18M8128C70CC  1421HD-70C 74AC1010-40
1010A 7C510-65C + 18M8128C80CC  1421HD-70C T4F189
10107 7C510-75C + 18M8128C90CC  1421HD-85C 74F219
1010K 7C510-75C+ 74F413
10108 7C510-75M + FAIRCHILD CYPRESS 7418189

. 1010T 7C510-75M + PREFIX:F PREFIX:CY 745189
7C901-27M 7C901-32M SUFFIX:D SUFFIX:D 93422AC
7C901-12M 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
1C187-45M
7C187-45M

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

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

PALC16L8-25C—
PALCI6R4-20M
PALC16R4-25C
PALCI16R6-20M
PALCI6R6-25C
PALCI16R8-20M

PALCI6R8-25C
PALCI16R4-20M
PALC16R4-25C
PALCI16R6-20M
PALC16R6-25C
PALC16R8-20M

PALC16R8-25C
3341C

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

54S189M
7C510-45C
7C189-25C—
7C190-25C—
7C401-15C
27L803C

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

FAIRCHILD CYPRESS
93LA2AC 93L422AC
93L422AM 93L422AM
931422C 931422C
93142:M 93L422M
93Z451AC 7C282-30C
93Z451AM 7C282-45M
93Z451C 7C282-30C
93Z451M 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
93Z66TM 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 10E474-1C
2147H-35 2147-35C
2147H-45 2147-45C
2147H-55 2147-55C
214TH-70 2147-55C
2148-55L 21148-55C
2148-70L 21L48-55C
2149-45 214945C
2149-55L 21149-55C
2149-70L 21149-55C
TI32E 7C282-45C
7132E-SK 7C281-45C
T132E-W 7C282-45M

lote: Unless otherwise noted, product meets all performance specs and is within 10 mA on Iccand 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 Isg ;

— = functionally equivalent
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?
SEMICONDUCTOR

Product Line Cross Reference (continueq)

FUJITSU
T132H
7132H-8K
nRy
T132Y-SK
TI38E

T138E-SK
TI38E-W
7138H
7138H-SK
7138Y
7138Y-SK

T144E
TI4E-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

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
84641-100
8464L-70

81C68-55W -

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
7€225-30C
7C225-30C

7€235-30C
7C235-30C
7C245-25C
7C245-35C
7C128-55C
7C128-55C

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

1C187-45

1C187-45C
7C167-35C
7C167-45C
1C167-45M
7C168-45C

7C168-45M +
7C187-45C
1C187-45C
7C164-25C
7C164-35C+
7C164-45C

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

7C194-45C
7C194-45C
7C19245C+
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

6516289
65262-8
65262-9
65262B-8
65262B-9
65262C-9

652628-9
76161-2
76161A-2
76161A-5
76161B-5
76641-2

76641-5
76641A-5
7681-2
7681-5
T681A-5

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

SUFFIX:L
SUFFIX:P
PALCI6L8L-35C
PALCI6L8-40M
PALCI6L8-40M
PALCI6R4L-35C

PALC16R4-40M
PALCI6R4-40M
PALCI6R6L-35C
PALCI6R6-40M
PALC16R6-40M
PALCI6RSL-35C

PALCI6R8-40M
PALC16R8-40M
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*

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

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
6116AS-12

6116A8-15
6116A8-20
6147
6147-3
6147H-35
6147H-45

6147H-55
6147THL-35
6147THL-45
6147HL-55
6143
6148H-35

6148H-45
6148H-55
6148HL-35
6148HL-43
6148HL-55
6148L

6167-6
6167-8
6167H-55
6167H-70
6167THL-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
100E474-1C
100E474-7C
100E474-7C
10E422-7C

100E474-7C

10E474-1C
100E474-7C
7C282-45C
7C282-45C
7C292-50C
2147-55C

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

6116-55C+
6116-55C+
1C147-45C*
7C147-45C*
7C147-35C +
7C147-45C +

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

- 1C167-45C*

7C167-45C*

7C167-45C*
1C167-45C*
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
6287-10 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 7C147-35M +
1203M-45 7C147-45M +
122325 7C148-25C
1223-35 7C148-35C
1223-45 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 1C167-45C+
1403-55 7C167-45C +
1403LM-35 1C167-35M*
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 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 (continuca)

INMOS CYPRESS INMOS CYPRESS IDT CYPRESS IDT CYPRESS
1420M-55 7C168-45M + 1800-45 7C197-45C 6116LA70TB 7C128-55M* 6167SA25 1C167-25C+
1420M-70 7C168-45M 1800M-35 7C197-35M 6116LA90 6116-55C* 61678A35 7C167-35C +
1421C-40 7C169-40C 1800M-45 7C197-45M 6116LA90B 6116-55M* 6167SA35B 7C167-35M +
1423-25 7C168-25C+ 182025 7C194-25C 6116LA%0T 7C128-55C* 61678A45 7C167-45C +
1423-35 7C168-35C+ 1820-35 7C194-35C 6116LAS0TB 7C128-55M* 6167SA45B 7C167-45M +
1423-40 7C16845C+ 182045 7C194-45C 611631208 6116-55M + 6167SASS5 7C167-45C+
1423M-35 7C168-35M* 61168150B 6116-55M + 6167SA55B 7C167-45M +
1423M-45 7C168-45M* IDT CYPRESS 6116855 6116-55C+ 6167SA70B 7C167-45M +
1423M-55 7C168-45M* PREFIX:IDT PREFIX:CY 6116855B 6116-55M + 6168L100B 7C16845M*
1433-30 7C128-25C+ PREFIX:IDT PREFIX:CYM 6116570 6116-55C+ 6168145 7C168-45C*
1433-35 7C128-35C+ SUFFIX:B SUFFIX:B 6116870B 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 6116S90B 6116-55M + 6168L70 7C168-45C*
1433M-35 7C128-35M + SUFFIX:.L SUFFIX:L 61168A120B 6116-55M + 6168L70B 7C168-45M*
1433M-45 7C128-45M + SUFFIX:P SUFFIX:P 6116SA120TB 7C128-55M + 6168L85 7C168-45C*
1433M-55 7C128-55M + 39C01CB 7C901-32M + 61165A35 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 7C18745C 39C01IDC 7C9%01-23C+ 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+ 6168LASS 7C168-45C*
1600M-70 7C187-45M + 39C10B 7€910-50C— 6116SA45TB 7C128-45M + 6168LA55B 7C168-45M*
1601LM-45 7C187-45M + 39C10BB 7C910-51M 61168A55 6116-55C+ 6168LA70B 7C168-45M*
1601LM-55 7CI187-45M + 39C1A 7C911-40C+ 6116SA55B 6116-55M + 6168S100B 7C168-45M +
1601LM-70 7C187-45M + 39C11AB 7C911-40M + 6116SAS55T 7C128-55C+ 6168845 7C168-45C+
1620-35 7C164-35C 49C401 7€9101-40C — 6116SAS5TB 7C128-55M + 6168855 7C168-45C+
1620-45 7C164-45C+ 49C401 7C9101-45M — 6116SA70 6116-55C+ 6168855B 7C168-45M +
1620-55 7C164-45C+ 6116L120B 6116-55M* 6116SA70B 6116-55M + 6168870 7C168-45C
1620-70 7C164-45C+ 6116L150B 6116-55M* 6116SA70T 7C128-55C+ 61685708 7C168-45M
1620M-45 7C164-45M 6116L55 6116-55C* 6116SA70TB 7C128-55M + 6168885 7C168-45C
1620M-55 TC164-45M 6116LS5B 6116-55M* 6116SA90 6116-55C+ 6168885B 7C168-45M
1620M-70 7C164-45M 6116L70 6116-55C* 6116SA90B 6116-55M + 6168SA25 7C168-25C+
1624-35 7C166-35C + 6116L70B 6116-55M* 6116SAS0T 7C128-55C + 6168SA35 7C168-35C +
1624-45 7C166-45C + 6116190 6116-55C* 6116SA90TB 7C128-55M + 61688A35B 7C168-35M +
1624-55 7C166-45C + 6116L90B 6116-55M* 6167L100B 7C167-45M* 61685A45 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* 6168SA55 7C168-45C+
1624M-55 7C166-45M 6116LA35 6116-35C* 6167L85B 7C167-45M* 6168SA55B 7C168-45M +
1624M-70 7C166-45M 6116LA3SB 6116-45M* 6167LA2S 1C167-25C* 6168SA70B 7C168-45M +
162525 7C164-25C 6116LA35T 7C128-35C* 6167LA35 7C167-35C* 7130L100 7C130-55C*
1625-35 7C164-35C 6116LA3STB 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* 7130L55 7€130-55C*
163045 7C186-45C + 6116LA45T 7C128-45C* 6167LASS 7C167-45C* 7130L70 7€130-55C*
1630-55 7C186-55C + 6116LA45TB 7C128-45M* 6167LAS55B 7C167-45M* 7130L90 7C130-55C*
1630-70 7C186-55C + 6116LASS 6116-55C* 6167LA70B 7C167-45M* 71308100 7C130-55C
1630LM-70 7C186-55M 6116LAS55B 6116-55M* 616751008 7C167-45M 7130S100B 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 6116LA70 6116-55C* 6167S55B 7C167-45M 7130870 7C130-55C
1800-30 7C197-25C 6116LA70B 6116-55M* 6167870B 7C167-45M 7130890 7C130-55C
1800-35 7C197-35C 6116LAT0T 7C128-55C* 6167S85B 7C167-45M 71320100 7C132-55C*

lote: 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 (continuea

IDT
7132L100B
7132L120B
7132155
7132070
7132L70B

7132190
7132L90B
71328100
71328100B
71328120B
7132855

7132870
7132870B
7132890
7132890B
7164835
7164545

71648458
7164855
7164855B
7164870
7164870B
71648858

71681L100B
71681145
T1681L55
T1681L55B
71681L70
71681L70B

71681L85B
T1681LA25
71681LA35
71681LA35B
T1681LA45
71681LA45B

71681LASS
71681LAS55B
71681LA70B
71681S100B
71681845
71681855

71681855B
71681870

71681S70B
71681S85B
71681SA25
T1681SA35

71681SA35B
71681SA45
716815A45B
71681SA55
71681SA55B
71681SA70B

CYPRESS

7C132-55M*
TC132-55M*
7C132-55C*
7C132-55C*
1C132-55M"

7C132-55C*
TC132-55M*
1C132-55C+
1C132-55M +
7C132-55M +
1C132-55C+

1C132-55C +
1C132-55M +
1C132-55C+
7C132-55M +
7C186-35C
1C186-45C

7C186-45M
7C186-55C
1C186-55M
7C186-55C
7C186-55M
1C186-55M

1C171-45M*
7C171-45C*
7C171-45C*
1C171-45M*
1C171-45C*
TCL71-45M*

7C171-45M*
1C171-25C*
1C171-35C*
1C171-35M*
7C171-45C*
TC171-45M*

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

1CI71-45M +
1C171-45C+
1C171-45M +
1C171-45M +
1C171-25C+
1C171-35C +

1CI71-35M +
1C171-45C+
TCIT1-45M +
1C171-45C+
1C171-45M +
1C171-45M +

DT
71682L100B
71682145
T1682L55
71682L55B
71682L70

71682L70B
71682L85B
T1682LA25
T1682LA35
T1682LA35B
T1682LA45

71682LA45B
71682LAS5S
71682LASSB
716828100B
71682845
71682855

716828558
71682870

716828708
716828858
T16828A25
716828A35

716828A35B
716825A45
716825A45B
716828A55
716828A55B
7187830

7187835
7187835B
7187845
7187845B
7187855
71878558

7187870
7187870B
7187885
71878858
7188830
7188835

7188845
71888458
7188855
71885558
7188870
7188870B

7188885B
71981835
719818358
71981845
71981845
71981855

CYPRESS

TC172-45M*
1C172:45C*
1C172-45C*
1C172-45M*
1CI1T2-45C*

TC172-45M*
TC172-45M*
1Ci72:25¢C*
1C172-35C*
1C172-35M*
1C172-45C*

TC172-45M*
1C172-45C*
1C172-45M*
1C172-45M +
1C172-45C+
1C172-45C+

1CIT2-45M +
1C172-45C+
1C172-45M +
1C172-45M +
1C112-25C+
1C172-35C+

1C172-35M +
1C172-45C+
1CIT2-45M +
7C172-45C+
1CIT2-45M +
7C187-25C

7C187-35C
7C187-35M
7C187-45C
7C187-45M
7C187-45C
1C187-45M

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

7C164-45C
7C164-45M
1C164-45C
1C164-45M
1C164-45C
7C164-45M

7C164-45M
1C161-35C
7C161-35M
7C161-45C
1C161-45M
7C161-45C

DT
719818558
71981870
71981870B
719818858
71982835

71982835B
71982845
71982845B
71982855
719828558
71982870

719828708
719828858
7198835
7198835B
7198845
71988458

7198855
71988558
7198870
7198870B
7198885B
7201LA-120

7201LA-120B
T201LA-35
T201LA-40B
7201LA-50
7201LA-50B
T201LA-65

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

72013A-40B
72015A-50
72018A-50B
72018A-65
T2018A-65B
T2018A-80

7201SA-80B
T202LA-120
7202LA-120B
7202LA-35
T202LA-40B
T202LA-50

7202LA-50B
T202LA-65
T202LA-65B
7202LA-80
7202LA-30B
72028A-120

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

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

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

7C166-45C
TC166-45M
7C166-45C
7C166-45M
7C166-45M
7C420-65C +

7C420-65M +
7C420-30C+
7CA20-40M +
7C420-40C +
7C420-40M +
7C420-65C +

7C420-65M +
7C420-65C+
TCA20-65M -+
7C420-65C
7C420-65M
7C420-30C

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

7CA20-65M

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

TC424-40M +
7C424-65C +
TCA24-65M +
7C424-65C+
TC424-65M +
7C424-65C

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

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

7210-55B
7210-65B
1210-75B
7210-85B
T210L-45
7210L100

T210L165
T210L55
7210165
T210L75 .
7216L120B
T216L140

7216L185B
T216L55
T216L55B
7216L65
1216L65B
T216L75

T216L75B
7216190
7216L90B
7217L120B
T217L140
T217L185B

7217145
T217L55
T217L55B
T217L65
T217L65B
T17L75

T217L75B
T217L9%0
T217L90B
TM4016835C
TM4016845C
TM4016855C

TM4017840C
TM4017845C
TM4017850C
TM4017850CB
TM4017855C
TM4017860C

CYPRESS
7CA24-65M
7C424-30C
7C424-40M
7C424-40C
TC424-40M

7C424-65C
TC424-65M
7C424-65C
7C424-65M
7C510-75M +
7C510-7SM +

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

7C510-75C+ .

7C510-75C+
7C510-55C +
7C510-65C+
7C510-75C+
7C516-TSM +
7C516-75C+

7C516-5SM +
7C516-55C+
7C516-55M
7C516-65C+
7C516-65M
7C516-75C+

7C516-T5M

7C516-75C+
7C516-7SM +
7C17-TSM +
7C517-15C+
1C517-7sM +

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

7C517-T5M
7C517-75C+
1C517-15M +
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 onIsg;

+ = 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)

IDT CYPRESS IDT CYPRESS LATTICE CYPRESS LATTICE CYPRESS
TM4017860CB 1830HD-55MB 8MP6248408 1626P8-35C 16K4-25 7C168-25C 64E4-45 7C166-45C
TM4017870C 1830HD-55C 8MP6245458 1626PS-45C 16K4-35 7C168-35C 64E4-55 7C166-45C
TM4017870CB 1830HD-55MB 8MP6245508 1626P$-45C 16K4-35M 7C168-35M 64K 1-35 7C187-35C
TM624830C 1621HD-30C 8MP6245608 1626PS-45C 16K4-45 7C168-45C 64K 1-45 7C187-45C
TM624835C 1621HD-35C 8MP§245408 1422P8-35C 16K4-45M 7C168-45M 64K1-45M 7C187-45M
TM624835CB 1621HD-35MB 8MP8245458 1422P8-45C 16K8-35 7C128-35C+ 64K 1-55 7C187-45C
TM624845C 1621HD-45C 8MP8248508 1422P$-45C 16K8-55 7C128-45C+ 64K1-55M 7C187-45M
TM624845CB 1621HD-45SMB 8MP824860S 1422P$-55C 16V8-25 PALCI1618-25C 64K4-35 7C164-35C
TM624855C 1621HD-45C 8MP§245708 1422P8-55C 16V8-25 PALCI6R4-25C 64K4-45 7C164-45C
TM624855CB 1621HD-4sMB 16V8-25 PALC16R6-25C 64K4-45M 7C164-45M
TM624865C 1621HD-45C INTEL CYPRESS 16V8-25 PALCI6R8-25C 64K4-55 7C164-45C
TM624865CB 1621HD-45MB PREFIX:D SUFFIX:D 16V8-25L PALCI6L8-25C 64K4-55M 1C164-45M
TMC4005825CV  1611HV-25C PREFIX.L SUFFIX:L 16V8-25L PALC16R4-25C 64K8-35 7C186-35C
TMC4005830CV  1611HV-30C PREFIX:P SUFFIX:P 16V8-25L PALCI6R6-25C 64K 8-45 7C186-45C
TMC4005835CV  161THV-35C SUFFIX./B SUFFIX:B 16V8-25L PALCI16R8-25C 64K 8-45 7C264-45C
TMC4005845CV  1611HV-45C 214TH 2147-55C 16V8-25Q PALCI6LSL-25C 64K8-45M 7C186-45M
TMC4003855CV  1611HV-45C 2147H-1 2147-35C 16V8-25Q PALCI6R4L-25 64K8-55 7C186-55C
TMC4032825CV  1822HV-25C 2147TH-2 2147-45C 16V8-25Q PALCI6R6L-25 64K8-55 7C264-55C
TMC4032830CV  1822HV-30C 2147H-3 2147-55C 16V8-25Q PALC16R8L-25 64K8-55M 7C186-45M
TMC4032840CV - 1822HV-35C 2147HL 7C147-45C 16V8-30 PALC16L8-30M 64K8-70 7C264-55C
TMC4032850CV  1822HV-45C 2148H 2148-55C 16V8-30 PALC16R4-30M L1010-45 7C510-45C +
TMP4008LI00S  1461PS-100C 2148H-2 2148-45C 16V8-30 PALCI16R6-30M L1010-65 7C510-65C +
TMP4008L85S 1461PS-85C 2148H-3 2148-55C 16V8-30 PALC16R8-30M L1010-65B 7C510-65M +
TMP40088458 1460PS-45C 2148HL 21L48-55C 16V8-30L PALCI6L8-30M L1010-90 7C510-75C+
TMP40088558 1460PS-55C 2148HL-3 21L48-55C 16V8-30L PALCI16R4-30M L1010-90B 7C510-75M +
TMP40088708 1460PS-70C 2149H 2149-55C 16V8-30L PALC16R6-30M
8M624845C 1620HD-45C 2149H-1 2149-35C 16V8-30L PALCI16R8-30M MICRON CYPRESS
8M624850C 1620HD-45C 2149H-2 2149-45C 16V8-30Q PALC16L8-30M PREFIX:MT PREFIX:CY
8M624850CB 1620HD-45MB 2149H-3 2149-55C 16V8-30Q PALC16R4-30M 5C1601-20C 7C167A-20C
8M624560C 1620HD-55C 2149HL 21L49-55C 16V8-30Q PALCI6R6-30M 5C1601-25C 1C167A-25C
8M624S60CB 1620HD-55MB 51C66-25 7C167-25C— 16V8-30Q PALC16R8-30M 5C1601-25M 7C167A-25M
8M624870C 1620HD-55C 51C66-30 7C167-25C— 16V8-35 PALC16L8-35C 5C1601-35C TC167A-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 PALCI6R6-35C 5C1601-45C 7C167A-45C
8M656850C 1610HD-50C 51C67-30 7C167-25C+ 16V8-35 PALCI16R8-35C 5C1601-45M TC167A-45M
8M656560CB 1610HD-50MB 51C67-35 7C167-35C+ 16V8-35L PALCI6L8-35C 5C1604-20C 7C168A-20C
8M656870C 1610HD-50C 51C67-35L 7C167-35C+ 16V8-35L PALCI6R4-35C 5C1604-25C 7C168A-25C
8M656570CB 1610HD-50MB 51C68-30 7C168-25C+ 16V8-35L PALC16R6-35C 5C1604-25M 7C168A-25M
8M824L100C 1421HD-85C 51C68-35 7C168-35C+ 16V8-35L PALCI6R8-35C 5C1604-35C 7C168A-35C
8M824L 100N 1421HD-85C M2147H-3 7C169-40M 16V8-35Q PALCI6L8L-35C 5C1604-35M 7C168A-35M
8M824L85C 1421HD-85C M2148H 2148-55M 16V8-35Q PALCI6R4L-35C 5C1604-45C 7C168A-45C
8M824L85N 1421HD-85C M2149H 2149-55M 16V8-35Q PALCI6R6L-35C 5C1604-45M 7C168A-45M
8M824845C 1420HD-45C M2149H-2 2149-45M 16V8-35Q PALCI16R8L-35C 5C1605-20C 7C170A-20C
8M824845N 1420HD-45C M2149H-3 2149-55M 20V8-25 PLDC20G10-25C 5C1605-25C 7C170A-25C
8M824850C 1420HD45C 20V8-25L PLDC20G10-25C 5C1605-25M 7C170A-25M
8M824850CB 1420HD-45MB LATTICE CYPRESS 20V8-25Q PLDC20G10-25C 5C1605-35C 7CI70A-35C
8M824S50N 1420HD-45C PREFIX:EE PREFIX:CY 20V8-35 PLDC20G10-30M 5C1605-35M TC170A-35M
8M824860C 1420HD-55C PREFIX:GAL  PREFIX:CY 20V8-35 PLDC20G10-35C 5C1605-45C 7C170A-45C
8M824560CB 1420HD-55MB PREFIX:SR PREFIX:CY 20V8-35L PLDC20G10-30M 5C1605-45M 7C170A-45M
8MB24S60N 1420HD-55C SUFFIX:B SUFFIX:B 20V8-35L PLDC20G10-35C 5C1606-20C TC171A-20C
8M824570C 1421HD-70C SUFFIX:D SUFFIX:D 20V8-35Q PLDC20G10-30M 5C1606-25C 1C171A-25C
| 8M824570CB 1420HD-55MB SUFFIX:L SUFFIX:.L 20V8-35Q PLDC20G10-35C 5C1606-25M 1C171A-25M
8M824S70N 1421HD-70C SUFFIX:P SUFFIX:P 64E4-35 7C166-35C 5C1606-35C TC171A-35C

lote: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on I ;
+ = 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

1-15



%
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

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

5C6406-25C -

CYPRESS

TC171A-35M
TC171A-45C
TC171A-45M
7C172A-20C
1C1T2A-25C

7C1T2A-25M
1CI72A-35C
TCIT2A-35M
TC172A-45C
TCIT2A-45M
7C128A-20C

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

7C128A-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
1C166-25M

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

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

MICRON CYPRESS MMI
5C6407-25C 7C162:25C 53812
5C6407-25M 1C162-25M 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 53IRS1681AS
5C6408-25M 7C185-25M 53RS1681S
5C6408-35C 7C185-35C S3RS881AS
5C6408-35M 7C185-35M 53RS881S
5C6408-45C 7C185-45C 5381681
5C6408-45M 7C185-45M 5381681AS
5C6408-55C 7C128-55C 53516818
5C6408-55M 7C185-55M 538881
538881A
MITSUBISHI ~ CYPRESS 53S8B1AS
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
21C6TP-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 1C186-55C+ 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+ 6381681
5178P-55 7C186-55C + 6351681A
S187P-25 7C187-25C 63S1681A8
5187P-35 7C187-35C 63516818
5187P-45 7C187-45C 638881
5187P-55 7C187-45C 635881
5S188P-25 7C164-25C 638881A
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:] 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 —
TC245-45M —
7C235-40M —
7C235-40M —

7C292-50M
7C291-35M
7C291-50M
1C282-45M
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—
7€225-25C

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

7C292-35C
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
1C402-10C

MMI
C57401
C57401A
C57402
C57402A
C67401A

C67401B
C67402
C67402A
C67402B
C67L401
C67L401D

C67LA02D
PALI12L10C
PALI2L1OM
PAL14L8C
PAL14LSM
PAL16L6C

PALI6L6M
PAL16L8A-2C
PAL16L8A-2M
PAL16L8A-4C
PAL16L3A-4M
PALI6LSAC

PAL16L8AM
PAL16L8B-2C
PAL16L8B-2M
PALI6L8B-4C
PAL16L8B-4M
PAL16L8BM

PAL16L8C
PAL16L8D-4C
PAL16L8D-4M
PAL16L8M
PAL16R4A-2C
PAL16R4A-2M

PALI16R4A-4C
PAL16R4A-4M
PAL16R4AC
PAL16R4AM
PAL16R4B-2C
PAL16R4B-2M

PAL16R4B-4C
PAL16R4B-4M
PAL16R4BM
PALI6R4C
PAL16R4D-4C
PAL16R4M

PAL16R6A-2C
PAL16R6A-2M
PAL16R6A-4C
PAL16R6A-4M
PALI6R6AC
PAL16R6AM

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

7C403-25C
7C402-10C
7CA402-15C
7C404-25C
7C401-5C

7C401-15C

7C402-15C

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

PLDC20G10-40M
PALCI16L8-35C
PALC16L8-40M
PALCI6L8L-35C
PALC16L8-40M
PALCI6L8-25C

PALC16L8-30M
PALC1618-25C
PALC16L8-30M
PALCI6L8L-35C
PALC16L8-40M
PALC16L8-20M

PALCI6L8-35C
PALCI6L8L-25C
PALCI16L8-30M
PALC16L8-40M
PALCI16R4-35C
PALC16R4-40M

PALCI6RA4L-35C
PALC16R4-40M
PALCI16R4-25C
PALC16R4-30M
PALC16R4-25C
PALCI16R4-30M

PALCI16R4L-35C
PALCI16R4-40M
PALCI6R4-20M
PALC16R4-35C
PALCI6RAL-25C
PALCI6R4-40M

PALCI16R6-35C
PALC16R6-40M

PALCI6R6L-35C

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

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

MMI
PAL16R6B-2C
PALI16R6B-2M
PAL16R6B-4C
PAL16R6B-4M
PALI16R6BM

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

PALI16R8A-4M
PAL16R8AC
PAL16R8AM
PALI16R8B-2C
PALI16R8B-2M
PAL16R8B-4C

PALI16R8B-4M
PALI6R8BM
PAL16RSC
PAL16R8D-4C
PAL16RSM
PALISIAC

PALISLAM
PAL20L10AC
PAL20L10AM
PAL20L10C
PAL20L10M
PAL20L2C

PAL20L2M
PAL20L8A-2C
PAL20L3A-2M
PAL20L8AC
PAL20L8AM
PAL20L8C

PAL20L8M
PAL20R4A-2C
PAL20R4A-2M
PAL20R4AC
PAL20R4AM
PAL20R4C

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

PAL20R6M
PAL20R8A-2C
PAL20R8A-2M
PAL20RSAC
PAL20RSAM
PAL20RSC

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

PALCI6R6-35C
PALCI6R6L-25C
PALC16R6-40M
PALC16R8-35C
PALC16R8-40M
PALCI6RSL-35C

PALC16R8-40M
PALCI6R8-25C
PALCI6RS-30M
PALCI6R8-25C
PALCI6RS-30M
PALC16R8L-35C

PALC16RS$-40M
PALC16R8-20M
PALCI6R8-35C
PALC16R8L-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
PAL20RSM PLDC20G10-40M 2018-45 7C128-45C
PALC22V10/A  PALC22V10-35C 2167H-35 7C167-35C
PLEI0PSC 7C281-30C 2167H-45 7C167-45C
PLEI0PSC 7C282-30C 2167H-55 7C167-45C
PLE10PSM 7C281-45M 6147-55 7C147-45C*
PLE10PSM 1C282-45M 6147-70 7C147-45C*
PLE10RSC 7C235-30C— 6164-45 7C186-45C
PLE10RSM 7C235-40M — 6164-55 7C186-55C
PLE11PSC 7C291-35C 6164-70 7C186-55C
PLE11P8M 7C291-35M 6168-35 7C168-35C+
PLE1IRASC 7C245-35C— 6168-45 7C168-45C+
PLEIIRASM 7C245-35M — 6168-55 7C168-45C+
PLE1IRSSC 7C245-35C— 6168-70 7C168-45C+
PLE!1RSSM 7C245-35M — 61L47-55 7C14745C*
PLE9RSC 7C225-30C 61L47-70 7C147-45C*
PLE9RSM 7C225-35M 61164-45 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
81288C-100 1421HD-85C 6269-25 7C169-25C
81288C-45 1420HD-45C 6269-35 7C169-35C
81288C-55 1420HD-55C 6270-25 7C170:25C
81288C-70 1420HD-70C 6270-35 7C170-35C
81288C-70 1421HD-70C 627045 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 1C167-25C+ 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 9342AM
SUFFIX:S SUFFIX:D 931422 931422C
SUFFIX:Z SUFFIX:L 930422 93L422M
10422-10C 10E422-7C 93L422A 93L422AC
142345 7C168-45C+ 93L422A 93L422AM
2016H-45 611645C
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:]
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
214TH
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

548189A

748189
748189A
75807
75807A
7718181
7718181

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
10E474-7C
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
2911IM
548189M
7C189-25M

748189C
27803AC
7C190-25M
27S07AM
7C282-45M
7C282-45M

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 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

NATIONAL
718181A
778191
T18191A
778191B
778281

T18281A
778291
TI8291A
7718291B
778401
T78401A

778402
T78402A
T78R181
718R25
77SR25B
TISR476

77SR476B
85807
85807A
85S07A
8718181
878181

878191
87S191A
8781918
878281
875281A
878291

878291A
875291B
878401
878401A
878402
8784024

878R181
878R25
87SR25B
87SR476
87SR476B
PAL10016P4-2.5

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

PALIOL6P4-4C
PALI0I6P4-6C
PALI016P8-3C
PALI016P8-4C
PALI0L6P8-6C
PALI6L8A2C

CYPRESS

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

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

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

7C225-40M —
27807C
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 —
7C225-30C—
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
PALCI6L8-35C

NATIONAL
PAL16L8A2M
PALI6LSAC
PALI6L8AM
PAL16L8B2C
PAL16L8B2M

PALI16L8B4C
PAL16L8B4M
PAL16L8BM
PAL16L8C
PALI6LSM
PAL16R4A2C

PAL16R4A2M
PALI6R4AC
PAL16R4AM
PAL16R4B2C
PAL16R4B2M
PALI6R4B4C

PALI16R4BAM
PAL16R4BM
PALI6R4C
PAL16R4M
PAL16R6A2C
PAL16R6A2M

PALI6R6AC
PAL16R6AM
PAL16R6B2C
PAL16R6B2M
PAL16R6B4C
PAL16R6B4M

PALI6R6BM
PALI6R6C
PAL16R6M
PALI6R8A2C
PAL16R8AZM
PALI6RSAC

PALI16R8AM
PALI6R§B2C
PALI16R8B2M
PALI6R8B4C
PALI6R8B4M
PAL16RSBM

PALI6RSC
PAL16RSM
PAL20L10B2C
PAL20L10B2M
PAL20L10C
PAL20L10M

PAL20L2C
PAL20L8AC
PAL20L8AM
PAL20L8BC
PAL20L8BM
PAL20L8C

CYPRESS

PALCI6L8-40M
PALCI6L8-25C
PALC16L8-30M
PALCI16L8-25C
PALCI6L8-30M

PALCI6L8L-35C
PALCI16L8-40M
PALC16L8-20M
PALCI6L8-35C
PALCI16L8-40M
PALC16R4-35C

PALCI16R4-40M
PALCI16R4-25C
PALCI16R4-30M
PALCI6R4-25C
PALC16R4-30M
PALCI6R4L-35C

PALC16R4-40M
PALC16R4-20M
PALCI16R4-35C
PALC16R4-40M
PALCI16R6-35C
PALC16R6-40M

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

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

PALCI6R8-30M
PALCI6R8-25C
PALCI6R8-30M
PALCI6RSL-35C
PALCI16R8-40M
PALCI16R8-20M

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

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

NATIONAL CYPRESS NEC CYPRESS
PAL20L8M PLDC20G10-40M 429-1 7C292-50C
PAL20R4AC PLDC20G10-25C 4292 7C292-50C
PAL20R4AM PLDC20G10-30M | 429-3 7C292-35C
PAL20R4BC PLDC20G10-25C 31145 7C167-45C
PAL20R4BM PLDC20G10-30M | 4311-55 7C167-45C
PAL20R4C PLDC20G10-35C 4361-40 7C187-35C
PAL20R4M PLDC20G10-40M | 436145 1C187-45C
PAL20R6AC PLDC20G10-25C 4361-55 7C187-45C
PAL20R6AM PLDC20G10-30M 4361-70 7C187-45C
PAL20R6BC PLDC20G10-25C 4362-45 1C164-45C
PAL20R6BM PLDC20G10-30M | 4362-55 7C164-45C
PAL20R6C PLDC20G10-35C 4362-70 7C164-45C
PAL20R6M PLDC20G10-40M | 4363-45 7C166-45C
PAL20RSAC PLDC20G10-25C 4363-55 7C166-45C
PAL20R8AM PLDC20G10-30M 4363-70 7C166-45C
PAL20R8BC PLDC20G10-25C
PAL20RSBM PLDC20G10-30M RAYTHEON CYPRESS
PAL20R§C PLDC20G10-35C PREFIX:R PREFIX:CY
PAL20RSM 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
SUFFIX:K SUFFIX.L 29631AM 7C282-45M
SUFFIX:.L SUFFIX:F 29631ASC 7C281-45C
100422-10C 100E422-7C 29631ASM 7C281-45M
100422-5C 100E422-5C 29631C 7C282-45C
100422-7C 100E422-7C 29631IM 7C282-45M
100474-10C 100E474-7C 29631SC 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 296338C 7C281-45C+
10474-3C 10E474-3C 29633SM 7C281-45M +
10474-4.5C 10E474-3C 29681AC 7C292-50C
10474-6C 10E474-5C 29681AM 7C292-50M
10474-8C 10E474-1C 29681ASC 7C291-50C
21472 2147-55C 29681ASM 7C291-50M
21473 2147-55C 29681C 7C292-50C
2147A-25 7C147-25C 29681M 7C292-50M
2147A-35 2147-35C 29681SC 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 7C292-50C +
429 7C292-50C 29683M 7C292-50M +

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

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

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

RAYTHEON CYPRESS
296838C 7€291-50C +
29683SM 7C291-50M +
29VP§64DB 7C264-55M
29VP864SB 7C263-55M
29VS864SB 7C261-55M
39VP864D 7C264-55C
39VP864S 7C263-55C
39V8864S 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
SUFFIXR SUFFIX:F
100422BC 100E422-7C
100422CC 100E422-7C
100474AC 100E474-7C
10422BC 10E422-1C
10422CC 10E422-7C
10474AC 10E474-7C
N748189 748189C
NB82HS641 7C264-55C
N82HS641A 7C264-45C
N82HS641B 7C264-35C
N82LS181 7C282-45C
N828181 7C282-45C
N82S181A 7C28245C
N825181B 7C282-45C
N828191A—3 7C291-50C
N828191A—6 7C292-50C
N828191B—3 7C291-35C
N828191B—6 7C292-35C
N828191—3 7C291-50C
N82§191—6 7C292-50C
§548189 548189M
S82HS641 7C264-55M
S82LS181 7C282-45M
8828181 7C282-45M
S828181A 7C282-45M
$828191A—3 7C291-50M
$828191A—6 7C292-50M
$828191B—3 7C291-50M
$828191B—6 7C292-50M
58281913 7C291-50M
$828191—6 7C292-50M
TI CYPRESS
PREFIX:JBP PREFIX:CY
PREFIX:PAL SUFFIX:P
PREFIX:SN PREFIX:CY

TI
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

271C292-3
27C292-35
27C292-5
27C292-50
28L166W
28L86AMW

28LB6AW
288166W
28S86AMW
28S86AW
38L165-35C
38L165-45C

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

388165-25C
385165-35C
38885-30C
54HC189
S4HCT189
54LS189A

S4LS219A
545189A

7489
T4ACT29116
T4ACT29116-1
T4HCI89

74HC219
74HCT189
74LS189A
74L8219A
74S189A
745189B

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
1C282-45C
7€291-35C
7C291-35C

7€292-35C
7C292-35C
7C281-45C
7C24525C
7C245-35C
7C235-30C

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

7C190-25M +
548189M
7C189-25C
7C9116AC
7CI116AC
7C189-25C

7C190-25C
7C189-25C
27LS03C
27807C+
748189C
7C189-25C

TI

HCT9510E
HCT9510E-10
HCT9510M
PAL16L8-20M
PALI6L8-25C

PALI6L8-30M
PAL16L8A-2C
PALI6L8A-2M
PALI6L8AC
PALI6L8AM
PALI6R4-20M

PALI16R4-25C
PALI16R4-30M
PALI6R4A-2C
PAL16R4A-2M
PAL16R4AC
PALI6R4AM

PAL16R6-20M
PAL16R6-25C
PAL16R6-30M
PAL16R6A-2C
PALI6R6A-2M
PALI6R6AC

PALI6R6AM
PAL16R8-20M
PAL16R8-25C
PAL16R8-30M
PAL16R8A-2C
PAL16R8A-2M

PAL16RSAC
PALI6RSAM
PAL20L10A-2C
PAL20L10A-2M
PAL20L10AC
PAL20L10AM

PAL20L8A-2C
PAL20L8A-2M
PAL20L8AC
PAL20LSAM
PAL20R4A-2C
PAL20R4A-2M

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

PAL20R8A-2C
PAL20R8A-2M
PAL20RSAC
PAL20RSAM

CYPRESS
7C510-75C+
7C510-75C+
7C510-75M +
PALCI6L8-20M
PALC16L8-25C

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

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

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

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

PALCI6R8-25C
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 7C170-35C
2078-45 7C170-45C
2078-55 7C170-45C
2088-35 7C186-35C
2088-45 7C186-45C
2088-55 7C186-55C
315 2147-55C
3151 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
MPY016HA 7C516-1SM
MPYO016HC 7C516-75C
MPY016KA 7C516-15M
MPY016KC 7C516-75C
TDCI1010A 7C510-75M
TDCI010C 7C510-75C
TMC2010A 7C510-75SM +
TMC2010C 7C510-75C+
TMC2110A 7C510-75M
TMC2110C 7C510-75C
TMC216HA 7C516-75M
TMC216HC 7C516-715C+
VTI CYPRESS
20C18-25 7C128-25C+
20C18-35 7C128-35C+

+ = 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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¥ Cipress
%CONDUCIOR

Product Line Cross Reference (continued

VI CYPRESS WSI CYPRESS WEITEK CYPRESS
20C19-25 7C128-25C 57C191-55 7C292-50C 2517C 7C517-75C
20C19-35 7C128-35C 57C191-55M 7C292-50M 251™ 7Cs517-15M +
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 7€291-50C
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 57C49-70M 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 7C910145M
2130-10C TC130-55C 5901C 2901CC+
2130-12C 7C130-55C 590iM 2901CM +
2130-15C 7C130-55C 5910AC 7C910-40C
7132-55 7C132-55C 5910AM 7C910-46M
7132-70 7C132-55C 59516 7C516-45C
7132A-35 7C132-:35C 59517 7C517-45C
T132A-45 7C13245C
714255 7C142-55C WEITEK CYPRESS
714270 7C142-55C 1010AC 7C510-75C
T142A-35 7C142-35C 1010AM 7C510-75M
T142A-45 7C142:45C 1010BC 1C510-75C
7C122-15 7C122-15C 1010BM 7C510-75M
7C122:25 7C122-25C 1010C 7C510-75C
7C122-35 7C122-35C 1010M 7C510-75M
V1201065 7C510-65C 1516AC 7C516-75C
VL2010-70 7C510-65C 1516AM 7C516-15M
VL2010-90 7C510-75C 1516BC 7C516-55C
VT64K$4-35 7C164-35C 1516BM 7C516-T5M
VT64KS4-45 7C164-45C 1516C 7C516-75C
VT64K$4-55 TC164-45C 1516M 7C516-75M
VT65K$4-35 7C166-35C 2010AC 7C510-55C
VT65K84-45 7C166-45C 2010AM 7C510-7sM
VT65K$4-55 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 7C510-7sM +
SUFFIXM SUFFIX:P 2516AC 7C516-55C
SUFFIX:P PREFIX:CY 2516AM 7C516-15M
29C01C 7C901-31C 2516C 7C516-75C
S7C128F-70 7€251-55C 2516DC 7C516-45C
STC128F-70M 7C251-55M + 2516DM 7C516-55M
S7C128F-90 7C251-55C 2516M 7C516-TSM +
STC128F-90M 7C251-55M + 2517AC 7C517-55C
57C191-40 7C292-35C 2517AM 1C517-75M

Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA onIsp;
+ = 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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Static RAMs (Random Access Memory)

Device Number Description Page Number
CY2147 4096 X 1 Static RAM ...ttt ittt ittt e 2-1
CY2148 1024 x4 Static RAM ... i i i i e i i et e, 2-6
CY21L48 1024 x 4 Static RAM, Low PoWer . . ...ttt it ittt iiieeeiaarennans 2-6
CY2149 1024 x4 Static RAM ...ttt ittt ettt 2-6
CY21L49 1024 x4 Static RAM, Low POWer . .. ..o iiviiiiiii it iie it eeie e ienns 2-6
CY6116 2048 X 8 Static RAM ...ttt e 2-12
CY6117 2048 x 8Static RAM . ..ottt it e 2-12
CY6116A 2048 X 8 StAtIC RAM ...ttt e e 2-19
CY6117A 2048 x B Static RAM . ..ottt e e e e 2-19
CY7C122 256 x 4 Static RAM Separate I/O .........ooiiiiiiii i e 2-26
CY7C123 256 x4 Static RAM Separate I/O ...t i 2-33
CY7C128 2048 X 8 Static RAM ...\ttt ettt ettt e e 2-40
CY7C128A 2048 x 8 Static RAM . ..ottt e i e e e e 2-47
CY7C130 1024 x 8 Dual Port Static RAM . ... .ottt et eei i 2-54
CY7C131 1024 x 8 Dual Port Static RAM .. .. . ittt iieieeneennnnns 2-54
CY7C140 1024 x 8 Dual Port Static RAM ... ..ottt ittt tiecii e ananns 2-54
CY7Cl141 1024 x 8 Dual Port Static RAM . ... .ottt it it ii e iiiennn 2-54
CY7C132 2048 x 8 Dual Port Static RAM . ... .. o i 2-65
CY7C136 2048 x 8 Dual Port Static RAM . ...ttt ie i ie e 2-65
CY7C142 2048 x 8 Dual Port Static RAM ... ..ot ittt eiiiiie e enanns 2-65
CY7C146 2048 x 8 Dual Port Static RAM ... .. .ot i e e 2-65
CY7C147 4096 x 1 Static RAM .. ...ttt e e e 2-76
CY7C148 1024 x4 Static RAM ...ttt ittt sttt ettt e 2-83
CY7C149 1024 X 4 Static RAM ...ttt e ettt e 2-83
CY7C150 1024 x 4 Static RAM Separate I/O . ... ..o ovit i i et 2-90
CY7C157 16,384 x 16 StaticCache RAM . ... ..ottt iii it e eiiiaenns 2-98
CY7C161-10 16,384 x 4 Static RAM Separate I/O . .. ...ttt 2-104
CY7C162-10 16,384 x 4 Static RAM Separate I/O . ....... ... i 2-104
CY7C161-20 16,384 x 4 Static RAM Separate I/O ... ....cooiiii ittt 2-110
CY7C162-20 16,384 x 4 Static RAM Separate I/O . . . ..ottt t it ee e 2-110
CY7C164-10 16,384 x4 Static RAM ...ttt ittt et e e 2-117
CY7C166-10 16,384 x4 Static RAM .. ..ttt it et ettt e 2-117
CY7C164-20 16,384 x4 Static RAM . ... ..t e e e 2-123
CY7C166-20 16,384 x 4 Static RAM with Output Enable ..............oooiiiiiiiieeiin., 2-123
CY7C167 16,384 x 1 Static RAM ... ittt ittt iie e et i e iiee e 2-131
CY7C167A 16,384 x 1 Static RAM ... it i e e e 2-138
CY7C168 4096 x4 Static RAM ... ..ttt e e e 2-145
CY7C169 4096 x4 Static RAM ...ttt ittt et e e 2-145
CY7C168A 4096 x4 Static RAM ...ttt et i e e 2-152
CY7C169A 4096 x 4 Static RAM . ...t i e e, 2-152
CY7C170 4096 x 4 Static RAM with Output Enable ..............ooiiiiiiiiiiiinnn, 2-159
CYT7C170A 4096 x 4 Static RAM withOQutput Enable ................ ..ot 2-165
CY7C171 4096 x 4 Static RAM Separate I/O .........ooviiii i 2-171
CY7C172 4096 x 4 Static RAM Separate I/O .. ......ooiiii i e 2-171
ZY7C171A 4096 x 4 Static RAM Separate I/O ... .. ..ottt e 2-178
CY7CI72A 4096 x 4 Static RAM Separate I/O .. ... oottt i 2-178
Y7C183 2x4096x 16 Cache RAM ... ..ottt et ieians 2-185
Y7C184 2x4096 X 16 Cache RAM ... ...\ttt int it iiieiaeneenaenns 2-185
’Y7C185-12 8192 x 8Static RAM ..ottt ettt e 2-193
2Y7C186-12 8192 x 8 Static RAM ... ..ottt ittt e e 2-193
2Y7C185-20 8192 x8Static RAM . ... e e e e 2-199
2Y7C186-20 8192x8Static RAM . ...i i it e e e e e 2-199
JY7C187 65,536 x 1 Static RAM ...ttt e e e 2-207
2Y7C189 16 X4 Static RAM ...ttt e et et 2-215
’Y7C190 16 X4 Static RAM ..ottt ittt it et ettt 2-215
’Y7C191 65,536 x 4 Static RAM Separate I/O .. ... ooiiiiii i i 2-222
2Y7C192 65,536 x 4 Static RAM Separate I/O . . ......ooiiiiii i 2-222
JY7C194 65,536 x4 Static RAM .. ...ttt e 2-228
2Y7C196 65,536 x 4 Static RAM with Output Enable ...........coovviiiiiiiniiiennn, 2-228
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Device Number Description Page Number
CY7C197 262,144 X 1StatIC RAM ..ottt ettt et 2-234
CY7C198 32,768 X 8 StAtIC RAM ..\ttt tte ettt et ie e iie e eeneens 2-240

CY7C199 32,768 x 8Static RAM ..o it e e et e e 2-240
CY748189 16X 4Static RAM ..ottt ittt ianiee e neees 2-246
CY27LS03 16 X4 Static RAM ...ttt e ettt 2-246
CY27S03 16 x4 Static RAM ...t ittt it e et e 2-246
CY27S07 16 x4 Static RAM ...ttt ittt aees 2-246
CY93422A 256 x 4 Static RAM Separate I/O ... ... oo it e e e 2-252
CY93L422A 256 x 4 Static RAM Separate I/O .. ..o oot iii it 2-252
CY93422 256 x4 Static RAM Separate I/O . ... oottt i e 2-252
CY93L422 256 x4 Static RAM Separate I/O . ... oo itie it eeie e 2-252
CYM1420 128K x 8 Static RAM MOQUIE ... ovvntttiiiieneiiiieeraieenieennns 2-259
CYM1421 128K x 8 Static RAM Module .........ceniiitiii ittt 2-265
CYM1422 128K x 8 Static RAMModule .......oviiiniiiiitiiiiiii i 2-271
CYM1460 SI2Kx8StaticRAMModule ......coniiiiii it eie e 2277
CYM1461 512K x8StaticRAMModule ........ ... e 2-282
CYM1610 16K x 16 Static RAM Module ... ovvnveteteit i iiiietninaananenens 2-287
CYMI1611 16K x 16 Static RAM Module .. ...vviirttniniiieieiniereneninaneenns 2-293
CYM1620 64K x 16 Static RAM MOQUIE ... vveeit it e eenieeenannens 2-299
CYM1621 64K x 16 Static RAMModule ........coviiiiiiinniiiiiii i 2-305
CYM1622 64K x 16 Static RAM Module . ... oviiiniiiii it et 2-311
CYM1623 64K x 16 Static RAM MOGQUIE .. ..ottt ittt ittt i ie e iieneeeeennnn 2-312
CYM1626 64K x 16 Static RAM Module . .....ooiiii i i e 2-318
CYMI1641 256K x 16 Static RAM Module ..o voniiiiii it eianns 2-324
CYM1804 1K x 32 Static RAM Module Separate I/O ... ....ocovviiiiiii i 2-330
CYM1821 16K x 32 Static RAMMOAUIE - .« .vvvnnte ittt niie e ennneeenens 2-331
CYM1822 16K x 32 Static RAM Module Separate I/O ... ..., 2-337
CYM1830 64K x 32 Static RAM MOdUIE - . oo vnottiee ittt iie e 2-343
CYM1831 64K x 32 Static RAMMOAUIE ....o.innneiiii ittt iiiie e 2-349

CYM1832 64K x 32 Static RAMMOodule ...ttt ittt it ieie i 2-355
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Features Functional Description
® Automatic power-down when The CY2147 is a high performance
deselected CMOS static RAM organized as
s 4096 x 1 bit. Easy memory expansion is
¢ gﬁg/spgfe: ptimum provided by an active LOW chip en-
. able (CE) and three-state drivers. The
® High speed CY2147 has an automatic power-down
- 35 ns feature, reducing the power consump-

tion by 80% when deselected.
Writing to the device is accomplished

Low active power
— 690 mW (commercial)

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

— 770 mW (military) when the chip enable (CE) and write or write enable (WE) is LOW.
e 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
* TTL compatible inputs and the address pins (Ag through Ajp).
outputs
e Capable of withstanding greater
than 2000V electrostatic
discharge
Logic Block Diagram Pin Configuration
Bl <‘J ot Ao Vee
A2 Ag
INPUT BUFFER Az 3 Az
T xde sbe
A5 Ag
Ag ~3] « As(Je Ao
A i £ oo(}7 A
A= 9 N 64 x 64 :> g o WE[]s DI
a—ml 8 /] ARRAY 2 GND[}9 CE
Ag—pi g 5:"
A;—p] T 0013-2
| 7Y .
POWER
COLUMN DECODER DOWN L@
TTTTY "
Agq As Ag Ag A1pAqs
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
Maximum Standby Commercial 25 25 25
Current (mA) Military 25 25




: CY2147
..
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................iu. >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied ..............o..... —55°Cto +125°C LatchupCurrent ...............cvvinnunn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 18 LOPIN D).« 'enensnenrnennnnss ~0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
I 1 YA —0.5Vto +7.0V Range Temperature Vee
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°C to +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military s} —55Cto +125°C 5V +£10%
Electrical Characteristics Over Operating Rangel4]
Parameters Description Test Conditions Min., Max, Units
Vou Output HIGH Voltage Vce = Min, Iog = —4.0mA 2.4 \%
VoL Output LOW Voltage Vce = Min, Iop, = 12.0mA 0.4 \4
ViH Input HIGH Voltage 2.0 Vce \'
ViL Input LOW Voltage -3.0 0.8 4
Irx Input Load Current GND < Vi £ Ve —10 +10 pA
GND < Vg < V¢ _
Ioz Output Leakage Current Output Disabled 50 + 50 LA
Ios Queput Short Cireuit Vce = Max., Vout = GND -350 mA
Iec Vcc Operating Supply Vee = Max. Commercial 125 mA
Current Iour = OmA Military 140
I Automatic CE[2] Max. Vee, Commercial 25 A
SB Power Down Current CE > Vig Military 25 m
Capacitancel3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
Voe = 5.0V oF
Cout Output Capacitance cc - 6
Notes:

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

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

AC Test Loads and Waveforms

R1323

5v 5V

OUTPUT

INCLUDING

R2
INCLUDING T- X0 PF 2029
JIG AND
SCOPE

JI6 AND
L — SCOPE -
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT
1250
OQUTPUT O————-AAMN——O1.90 V

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.

R1329Q

&T_. OUTPUT QT
> >
. <
>

5 pF 4

0013

INPUT PULSES
R2 3ov ) - 90%
S0 90%
I_ GND 10% 10%
= <5ns <b6ns
0013-3 0013-4
Figure 2
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% CY2147

SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4, 6]
Parameters Description 2147-35 214745 2147-55 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
tLZCE CE LOW to Low Z[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 CYCLED!
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 35 45 45 ns
tAW Address Set-up to Write End 35 45 45 ns
tHA Address Hold from Write End 0 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 ZI8] 0 0 0 ns
tHZWE WE LOW to High Z[7. 8 0 20 0 25 0 25 ns

Notes:

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

7. tazce and tHzwe are tested with Cy, = 5 pF as in Figure 1b. Tran-
sition is measured * 500 mV from steady state voltage.

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

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

»

10.
11.
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
write and either signal can terminate a write by going HIGH. The
data input setup and hold timing should be referenced to the rising
edge of the signal that terminates the write.

WE is HIGH for read cycle.

Device is continuously selected, CE = Vyr..

Address valid prior to or coincident with CE transition LOW.

s

taa.
toHA
DATA OUT PREVIOUS DATA VALID )

DATA VALID
0013-6
Read Cycle No. 2 (Notes 10, 12)
ace
tezee [— thzce —|
HIGH
DATAOUT HIGH IMPEDANCE 777 — IMPeaCE
AW )
je——1pu wo
Vee 0% -~ x icc
SUPPLY
CURRENT K -
0013-7
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% CY2147-
SEMICONDUCTOR
Switching Waveforms (Continued)
Write Cycle No, 1 (WE Controlled) (Note 9)
ADDRESS D( y(
NN\ 777777777,
w BANN 7
DATAIN 4*7 DATA-IN VALID *
DATA OUT DATA UNDEFINED —;‘ HIGH IMPEDANCE a !
’ 0013-8
Write Cycle No. 2 (CE Controlled) (Note 9)
ADDRESS >( )(
5a —! 3
DATAIN * DATA-IN VALID ' *
fe—— tHzwe
DATA OUT DATA UNDEFINED 1 JLGH MpEDaRCe
0013-9

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

Ordering Information

S(‘;"sd Ordering Code P?rcy“;ge O;’g::e“g
35 CY2147-35 PC P3 Commercial
CY2147-35 DC D4
45 CY2147-45PC 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

2-4
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g Cipress
%MICONDUCTOR

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 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 l Subgroups
READ CYCLE

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

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

Document #: 38-00023-B
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Features

¢ Automated power-down when
deselected (2148)

¢ CMOS for optimum speed/
power

¢ Low power
— 660 mW (commercial)
— 770 mW (military)

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

¢ TTL compatible inputs and
outputs

YPRESS
SEMICONDUCTCR

CY2148/CY21148
CY2149/CY21149

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 (1/0Og 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

(WE) controls the writing/reading op- TR < hi
eration of the memory. When the chip enable (WE) is high.
Logic Block Diagram Pin Configuration
A A4
A: : BUPFEns STORAGE MATRIX As]1 18 [ Vee
A7 —»] Asi 12 17 b Ay
Ag—— [ | 6axt6 | saxts | 6axts | 6ax16 A 3 A
o] o 4 16 [ ] Ag
Aq —] DECODERS A3[]4 15 [JAg
t(zma ONLY) Aol5 140 1/0¢
A ADDRESS A 6 13
A::: BUFFERS 1O 11/04
- SENSE AMPLIFIERS A} 7 1217 1/0,
At—=1 coLumn _
Az —» DECODERS cs(s Qg 1/03
bi21as ONLY) GND[19 o0 we
' Vss
[ P S— |
DATA BUFFERS 0015-2
WE —————————>{
— B
Vs ——s 1/0¢ 1/04 1/0; 1103
0015-1
Selection Guide (For Higher Performance and Lower Power Refer to CY7C148/9 Data Sheet)
2148/9-35 | 21148/9-35 | 2148/9-45 | 21148/9-45 | 2148/9-55 | 21148/9-55
Maximum Access Time (ns) 35 35 45 45 55 55
Maximum Operating | Commercial 140 120 140 120 140 120
Current (mA) Military 140 140
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CY2148/CY211L48
CY2149/CY211.49

%
SEMICONDUCTOR

Maximum Ratings

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

Storage Temperature ............... —65°Cto +150°C DClInput Voltage ...................
Ambient Temperature with Output Current into Outputs (Low)
Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential Operating Range
(Pin18toPin9)..........ovvviiiinn. —0.5V to +7.0V Range Ambient Vee
DC Voltage Applied to Outputs - Temperature
inHighZState..............cc...... —0.5V to +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.
IoH Output HIGH Current | Voyg = 2.4V Ve = 4.5V —4 . —4 mA
_ Ta = 70°C § - ) 8
IoL Output LOW Current | VoL = 0.4V Ta = 125°C - 5 mA
Via Input HIGH Voltage 2.0 6.0 2.0 6.0 \4
ViL Input LOW Voltage —30| 08 | —-3.0]| 08 \4
Ix Input Load Current Vgs < Vi < Vee —10 10 —10 10 RA
Toz Qutput Leakage gmﬁfn‘i'sgbfegcc Ta = —55°Cto +125°C | =50 | 50 | =50 | 50 | pA
Ci Input Capacitancell3] Test Frequency = 1.0 MHz 5 5 oF
Cro Icr;l;‘::c/ig‘glllhl Ta = 25°C, All Pins at OV, Ve = 5V 7 7
Iec Vcc Operating Max. Voo, CS < Vi, | Ta = 0°Cto +70°C 120 140 mA
Supply Current Output Open Ta = —55°Cto +125°C 140
Isg Automatic CS Max. Vce, 2148 | Ta = 0°Cto +70°C 20 30 mA
Power Down Current | CS > Vg only [T A = —55°Cto +125°C 30
Tro Peak Power-On Max. Ve, 2148 TA = 0°Cto +70°C 30 50 mA
Current CS 2 Vighl only ['T, = —55°Cto +125°C 50
Ios Output Short GND < Vg < Vecll0l | T = 0°Cto +70°C £275 £275| A
Circuit Current 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 0 to 3.0V and output
loading of the specified IoL/Iox 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.

3. 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 (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

N

R14810 R14812
sV 5V
OUTPUT 1 ouTPUT
> >
S R2 5pF < Rz
OF S omsn P < 2660
INCLUDING INCLUD|N61L
== JIGAND —= = JIG AND =
= SCOPE = = SCOPE -
0015-3
Figure 1a Figure 1b
Equivalent to:
THEVINEN EQUIVALENT
1672
OUTPUT O————AW———0 1.73V 0015-4

6. At any given temperature and voltage condition, tyz is less than tyz
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 = Vpr.

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%
aND 10% %
10ns 10ns
0015-5
Figure 2
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CY2148/CY21148

% CY2149/CY21149
SEMICONDUCTOR
Switching Characteristics(12]
Parameters Description 21@/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) 3 4 33 ns
Address Valid to Data Out
taa Valid Delay (Address Access Time) 3 4 33 s
tacsi 4 Chip Select LOW to Data Out Valid 35 45 55 ns
tacs25! (CY2148 only) 45 55 65
Chip Select LOW to Data Out Valid
7Xe) (CY2149 only) 15 20 25 ns
tr 7161 Chip Select LOW to 2148 10 10 10 ns
Lz Data Out On 2149 5 5 5
{6] Chip Select HIGH to Data
tHZ Out Off 0 20 0 20 0 20 ns
Address Unknown to Data Out
{OH Unknown Time 0 5 5 ns
Chip Select HIGH to
tPD Power-Down Delay 2148 30 30 30 ns
Chip Select LOW to
tpU Power-Up Delay 2148 0 0 0 ns
WRITE CYCLE
Address Valid to Address Do Not
twe Care (Write Cycle Time) 35 45 33 ns
Write Enable LOW to
2
twpl?] Write Enable HIGH 0 3 40 1s
tWR Address Hold from Write End 5 5 5 ns
61 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
1AS Enable LOW 0 0 0 ns
2] Chip Select LOW to Write
tewt Enable HIGH 30 40 0 ns
16] Write Enable High to Output
tow in Low 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)
RC |
ADDRESS ‘*
on— taa —‘I
DATA OUT PREVIOUS DATA VALID DATA VALID

0015-6



CY2148/CY211L48
CY2149/CY21149

%
SEMICONDUCTOR

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

tre

& )

4

tacs

tz

HIGH IMPEDANCE
DATA OUT

f—tHz
HIGH
IMPEDANCE

DATA VALID )——

| 4——— tpp———>

fa——1tpPy
Vee
SUPPLY 50%
CURRENT

A
o F—-— 1s8

Write Cycle No. 1 (WE Controlled)

ADDRESS >(

tew

= \\A\ X

i

taw

tas

A
.

A\

7

I

/

tow

DATAI/O *

DATA-IN VALID

‘DH%

DATA /O DATA UNDEFINED

<——'wz——:]

HiGH IMPEDANCE

[e———tow

/

—
[

0015-8

Write Cycle No. 2 (CS Controlled)

twe

tew

ADDRESS ><
—

tas [-—r

= | X 1
taw twR ——|
we x\\\\\\\\\\\\\\%ﬁ\ . (AT,

tow

DATA-IN VALID

DATA 1/0 *

DATA I/0 DATA UNDEFINED

twz —j\
/

X

HIGH IMPEDANCE

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

29
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Ordering Information

CY21L49-55 DC

Speed . Package Operating
(ns) Ordering Code Type Range
35 CY2148-35 PC P3 Commercial
CY2149-35 PC
CY2148-35DC D4
CY2149-35 DC
CY211L48-35PC P3 Commercial
CY21L49-35PC
CY21148-35DC 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
CY211L49-45 PC
CY21L48-45DC 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
CY21148-55 PC P3 Commercial
CY21L49-55 PC
CY21L48-55 DC D4

2-10
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SEMICONDUCTOR

MILITARY SPECIFICATIONS

CY2148/CY21148
CY2149/CY21149

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Iou 1,2,3
IoL 1,2,3
ViH 1,2,3
ViL Max. 1,2,3
Tix 1,2,3
Ioz 1,2,3
Icc 1,23
Isplll 1,2,3

Switching Characteristics

Parameters J Subgroups
READ CYCLE
tRC 7,8,9,10,11
tAA 7,8,9,10,11
tacsi(!] 7,8,9,10,11
tacs2!!] 7,8,9,10,11
tacst 7,8,9,10,11
toH 7,8,9,10,11
WRITE CYCLE
twc 7,8,9,10,11
twp 7,8,9,10,11
twR 7,8,9,10,11
tpw 7,8,9,10,11
tDH 7,8,9,10,11
tAS 7,8,9,10,11
tAwW 7,8,9,10,11

Votes:

. CY2148 only.

.. CY2149 only.

Jocument #: 38-00024-B
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Features

Automatic power-down when
deselected

CMOS for optimum
speed/power

High speed—35 ns

Low active power
— 660 mW

Low standby power
— 110 mW

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2001V electrostatic

- ESS
SEMICONDUCTCR

CY6116
CY6117

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

2048 x 8 Static R/W RAM

tion addressed by the address present
on the address pins (Ag through A1g).
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

discharge data input/output pins (1/Og through p :
1/07) is written into the memory loca- coat to ensure alpha immunity.
Logic Block Diagram
Y IIREY
1/04
Ag ct
Ag § . 1/03
Q
Az Aal
As z 128x 16 x 8 1/0,
As Q .‘r> ARRAY ‘
Ag 1/0s
N\,
by
i 1/0¢
DD
“f COLUMN DECODER b——————1/07
OF ﬂ_) T
Az Az Ay Ao
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
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CYé6116
CY6117

%&m
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 .....................
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent. .........ccoviviinnn.n..
Supply Voltage to Ground Potential :
(Pin 24 10PN 12) . eesneanennnns —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZState...................... —0.5Vto +7.0V Temperature
DCInput Voltage .........ovvvnunnn. —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Militaryl4] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel3!
CY6116
Parameters Description Test Conditions CY6117 Units
Min. Max.
Vou Output HIGH Voltage Vece = Min, Iog = —4.0mA 2.4 v
VoL Output LOW Voltage Ve = Min, Ior = 8.0 mA 04 \"
Vi Input HIGH Voltage 2.0 Vee v
ViL Input LOW Voltage —-3.0 0.8 A\
Iix Input Load Current GND < V] < Ve —10 10 RA
Output Leakage GND < Vi < Ve
loz Current Output Disabled 10 pA
Output Short _ - _
Ios Circuit Currentll] Vcc = Max,, VoyuTt = GND 300 mA
Icc Ve Operating Voo = Max. Commercial 120 mA
Supply Current Iour = OmA Military 130
Isp Automatic CE Max. Vce, Commercial 20 A
Power Down Current CE > Vi Military 20 m
Capacitance/2!
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
— pF
Cout Output Capacitance Vee = 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

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

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

affect these parameters.
‘AC Test Loads and Waveforms
R1481Q R1481 ALL INPUT PULSES
s5v 5V O—————AMW— 30V ) |
ouTPUT ouTPUT o——:L———-q 90% 0%
10% 10%
30pF ‘; R2 5 pF 3 R2 GND
I I 2556 Sns 5ns
INCLUDING INCLUDING
= JIG AND e LacanD L . 0087-6
SCOPE 00874 T SCOPE. = 40875 Figure 2
Figure 1a Figure 1b
Equivalent to: .
THEVENIN EQUIVALENT
1679
0087-7

OUTPUT O———AMW——0 1.73V
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CY6116
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
trRC 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 OELOWtoLowZ 0 0 0 ns
tHZOE OE HIGH to High ZI7] 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
tpy CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 25 ns
WRITE CYCLE)
twc Write Cycle Time ) 35 45 55 ns
tSCE CE LOW to Write End 30 40 40 ns
tAwW Address Set-up to Write End 30 40 40 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
tsD 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:
5. Data 1/0 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
reference levels of 1.5V, input pulse levels of O to 3.0V and output
loading of the specified Ioi./Ion and 30 pF load capacitance.

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.

1. tHzOE tHzCE and tyzwE are specified with Ci, = 5 pF as in Figure 10. WE is HIGH for read cycle. o
1b. Transition is measured + 500 mV from steady state voltage. 11. Device is continuously selected. OE, CE = Vy;.
8. At any given temperature and voltage condition, tHzcE is less than 12. Address valid prior to or coincident with CE transition LOW.
tLzcE for any given device.
Switching Waveforms

Read Cycle No. 1 (Notes 10, 11)

Re

ADDRESS *
toHa

DATA OUT PREVIOUS DATA VALID

DATA VALID

2-14
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CY6116
CY6117

g Cipress
%CONDUCDOR

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

tRe
TACE
OE ———\
j4—————1tpoE L- tHZ0E
tLZOE (— tHZCE—|
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT ( ( ( ( DATA VALID A)—————
tLzce
tPu trp
Vee \ icc
SUPPLY 50% 50%
CURRENT ISB

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

7N

ADDRESS >

=\ \ A\

tsce

7777777777777,

taw

tHaA——

" AANNY

tPWE

_7{

e

t5p ————————ra— tu&

DATAIN DATA-IN VALID
<—tnzws——| ‘—‘_MWE‘.’
DATA /0 DATA UNDEFINED l\ HIGH IMPEDANCE ;- ——
0087-10
Write Cycle No. 2 (CE Controlled) (Notes 5, 9)
twe |
ADDRESS x
tsa 1 sCE
" X 1
taw tHa
WE
[t SD tHo
DATA IN * DATA-IN VALID
«—'nzw:—-l
\ 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 1aq

NORMALIZED lpg

CY6116

Z s 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 12 120
<
12 10 £ 100
Icc @ fce -
10 S 0.8 é 80
g v c
08 § 3
) W 6o
: :
Z o4 2 4 h_ A
04 8 Vec =50V = \
z ViN =50V >
0.2 0.2 - 20
- Iss Isa 3
00 00 o
40 45 50 55 6.0 55 250 125.0 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 1.6 140
g 120
13 14 E » 7
< E 100 /
12 = 2 Vec =50V
. o 12 = Ta = 25°C
11 BN t':‘: / 3 80 /
-t
N | g f 7
1.0 g Vee =50V : 40
] 08 g /
09 P 3 2
08 0.6 o
40 45 5.0 55 6.0 55 % 125 0.0 10 20 30 40
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 30.0 14 l
=50V
25 2.0 13— ¥f°= e
° ViN=05V
20 2 200 2 9, -
¢ i g
15 < 150 S
< 74 EA
10 2 100 / g 10
/ Ta = 25°C 2
Vec =450V
05 5.0 09
0.0 == 00 ) oe
00 10 20 30 40 50 0O 200 400 600 800 1000 10 20 30 a0
SUPPLY v0|_.TAGE v CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
0087-12
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CY6116
% CY6117
SEMICONDUCTOR

Pin Configurations

adr 7 24PVvee
As] 2 23[JAs
As(}3 22 ZlAi As W
[n 21 we A ot
asf]s 2068 2
1A NC Ao
A6 oygig P PAO NC Y6116 NC
ad 18ICE A Ne
A8 17 o, cYs117 A1 T
0
1100 ] 9 16 PJi/0g Vo, /04
110, 10 15 F1/05
10 O 1 14 71/04
GND [] 12 13131/03
0087-2 0087-3

0087-14

Ordering Information

S(]::est;d Ordering Code P;;{(;ge Offxgeng S(l:. e;;d Ordering Code P;‘t;k;ge Oi):::;ieng
35 CY6116-35PC P11 Commercial 35 CY6117-35LMB L55 Military
CY6116-35DC D12 45 CY6117-45LMB L55 Military
CY6116-35LC L64 55 CY6117-55LMB L55 Military
CY6116-35DMB D12 Military
CY6116-35LMB Lo64
45 CY6116-45PC P11 Commercial
CY6116-45DC D12
CY6116-45LC L64
CY6116-45SDMB D12 Military
CY6116-45LMB L64
55 CY6116-55PC P11 Commercial
CY6116-55DC D12
CY6116-55LC L64
CY6116-55DMB D12 Military
CY6116-55LMB Lo64
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CY6116
CY6117

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Vi 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Ice 1,2,3
Is 1,2,3

Switching Characteristics

Parameters l Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA ’ 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
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 #: 38-00055-C
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Features

¢ Automatic power-down when
deselected

CMOS for optimum
speed/power

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 A 1g).
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

— 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; lsota:l%gy power sumption by 83% when deselected. eight data input/output pins.

An active LOW write enable signal

The input/output pins remain in a high

¢ TTL compatible inputs and (WE) controls the writing/reading op- impedance state unless the chip is se-
outputs eration of the memory. When the chip lected, outputs are enabled, and write
o Capable of withstanding greater enable (CE) and write enable (WE) in-  enable (WE) is HIGH.
than 2001V electrostatic puts are both LOW, data on the eight - rp¢ Cy6116A and CY6117A utilize a
discharge data input/output pins (I/Op through 40 ¢ 1 ensure alpha immunity.
1/07) is written into the memory loca-
Logic Block Diagram
Y %g%&ﬁ;} e
4 + N 1104
Ag x
Ag § .’ g :_DT 1/03
A —wl & by -
As z 128x 16 x 8 g 1/0.
As g > ARRAY a ;? ‘
As 1/0s
X
1 N 1/0¢
5D e |
tvf COLUMN DECODER DowN -B—-—-—— 1107
O *
=) [
Az Az A 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
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..............ooovviinnnn. >200 mA
Supply Voltage to Ground Potential .
Pin 24 tO P 12) v vveesnenrnnnn. —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHigh Z State. . .......o..0vasvenns. —0.5V to +7.0V : Temperature
DC Input Voltage . ....... SO —3.0V to +7.0V C‘f‘?’me’;‘]a‘ ICto +70°C S5V £10%
Output Current into Outputs (Low) ............. 20mA Military —5°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 A%
VoL Output LOW Voltage |Vcc = Min, IoL = 8.0mA 0.4 0.4 04 | V
ViH Input HIGH Voltage 2.2 | Voo 2.2 Vce 22 | Vee} V
ViL Input LOW Voltagel4Al —-0.5| 0.8 —0.5 0.8 -05| 0.8 \4
Ix Input Load Current GND < Vi < Ve -10 10 —10 10 -10 10 | mA
Output Leakage GND < V1 < Voo _ _ _
loz Current Output Disabled 10| +10 10 +10 10 ] +10] pA
Output Short = - _ _ —
los Circuit Current(1} Vec = Max, Vour = GND 300 300 300 mA
X 0
V¢ Operating - Vce = Max. Coml 100 100 8
Iec Supply Current Iour = OmA Mil. 25 125 100 mA
35, 45 100
Max. Vee, Coml. 40 20 20
I Automatic CE CE; = Vg, 25 40 A
SBy Power Down Current | Min, Duty Mil. 0 |
Cycle = 100% 35,45 20
Max. Ve,
. Automatic CE CE; > Vcc — 03v, | ©omb 20 20 sl BN
§By Power Down Current |ViN 2 Ve — 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 -
Cour Output Capacitance Vee = 5.0V 7 P
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

affect these parameters.

AC Test Loads and Waveforms

. R1481Q
(1%

ouTeUT
0pF  $

IINCLUDING

= JIG AND
= SCOPE

0167-5
Figure 1a

Equivalent to: THEVENIN EQUIVALENT
1670

OUTPUT O—————AM———0 1.73V

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

4A. Vi min. = —3.0V for pulse durations less than 30 ns.
R1481Q ALL INPUT PULSES
5V
0V j l
ouTeuT 90% 90%
>
A2
Tnecsonet = T =
L i ano -L_ 5ns 5ns
= SCOPE = 0167-6 0167-"
Figure 1b Figure 2

0167-8
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CY6116A
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. | Max. | Min. | Max, [ Min. | Max. E

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 OELOWtoLowZ 3 3 3 3 3 ns
tHZOE OE HIGH to High Z[7] 8 10 12 15 20 | ns
tLZCE CE LOW to Low Z!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 CYCLE]

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 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
tgzwg | WE LOW to High Z 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 tgzwe 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.

—
—_

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

8. At any given temperature and voltage condition, tiyzcg is less than 12. Address valid prior to or coincident with CE transition LOW.
tLzcE for any given device.

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

ADDRESS

DATA OUT

tRe

—~

taa

toHA

: PREVIOUS DATA VALID )

DATA VALID

0167-9
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CY6116A

?&m CY6117A
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 10, 12)

B tRC

e 5(' 7(

tACE
OE ——! .
1DOE - tHZOE
et z0E——] l— tHzCE ~w|
IMP::;;:NCE
HIGH IMPEDANCE I I I
DATA OUT - \ \ \ \ DATA VALID
L2CE "
et tpy [——— tpp ——|
Vee \ 1cc
50% 50%
CORRENT N
0167-10
Write Cycle No, 1 (WE Controlled) (Notes 5, 9)
twe }

ADDRESS *

X

1scE
=\ 777777,
taw tHA——1
tsa TPWE
RN £
tsp tHD:
DATA IN * DATA-IN VALID %
re———tH2ZWE <—(LZWE—‘|
DATAI/O DATA UNDEFINED ———;' HIGH IMPEDANCE {
—
0167-11
Write Cycle No. 2 (CE Controlled) (Notes 5, 9) A
- - twe |
ADDRESS x
tsa ! tsCE
- * £ _J
taw tHA
= \\NAN VRNV .1AIIIIIIIIIIY,
B S 5D tHO c .
DATAIN * DATA-IN VALID %
[e——tHzwe—{ -
HIGH IMPEDANCE

DATA 1/O 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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NORMALIZED Icc, Iss

NORMALIZED 4

NORMALIZED lpo

CY6116A

CYPRESS CY6117A
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 10 £ 10
Icc @ lec -
10 k4 2
g 08 £ 80
08 a 3
M os g 60
0.6 3 3 Vee =5.0V
S 04 3 L Ta=25C
04 - Vee =50V 2 40 \
2 Vin =50V ] L
02 02 - B 20
Iss Isg 3
00 00 °
40 45 5.0 55 6.0 -55 2%.0 125.0 00 10 2.0 30 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V}
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
14 16 1
3 120
1.3 14 E L/
3 £ 100 /
12 s s / Vee =50V
a 12 x Ta =25°C
w 4 80
14 \\ e / 3 /
< x
Ta-se £ : e/
H 2
10 \ g Ve =50V pd 40
] 08 E /
08 “V 3 2
08 06 o
40 45 50 55 6.0 -55 2% 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
a0 vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
300 14 T
] =50V
25 250 13 -—-¥§°= ey
/ ° ViN=05V
20 Z 200 2 2
-~ o
15 3 60 / 8,
B .| -4 .
£ N g
10 & 10, S
8 100 / T g
Vee =450V
05 5.0 09
0.0 00 08
00 10 20 30 40 50 0 200 400 600 800 1000 0 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MH2)
0167-13
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CY6116A

% - CY6117A
Pin Configurations
sy~ aafve
As]2 230 As
a3 2204y
a]e nhwe
A5 20[J0E
::E : 6116A :: g:—:’
Asl]8 177 0o, CY6117A
100 0 16 [11/0¢
1o, [] 0 15 Dos
o 1 14310,
GnD [ 12 130,
0167-2 0167-4
0167-3
Ordering Information
S(l; e;;d Ordering Code Pa';f:;(;ge ODR:;I;ng S(pnese)d Ordering Code Pa’}c};k:ege OpRt:;!;ieng
20 CY6116A-20PC P11 Commercial 25 CY6117A-25LMB LS55 Military
CY6116A-20DC D12 35 CY6117A-35LMB L5S Military
25 CY6116A-25PC P11 Commercial 45 CY6117A-45LMB Ls5 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 Lo64
CY6116A-35DMB D12 Military
CY6116A-35LMB L64
45 CY6116A-45PC P11 Commercial
CY6116A-45DC D12
CY6116A-451LC Lé64
CY6116A-45DMB D12 Military
CY6116A-45LMB Lé64
55 CY6116A-55PC P11 Commercial
CY6116A-55DC D12
CY6116A-55LC Lé64
CY6116A-55DMB D12 Military
CY6116A-55LMB Lé64

2-24



?
SEMICONDUCTOR

MILITARY SPECIFICATIONS

CY6116A
CY6117A

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters r Subgroups
READ CYCLE

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

twe 7,8,9,10,11
tSCE 7,8,9,10,11
taw 7,8,9,10,11
tHA 7,8,9,10,11
tsA 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00105
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Features

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

¢ CMOS for optimum

speed/power

High speed

— 15 ns (commercial)

— 25 ns (military)

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

Separate inputs and outputs

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

Capable of withstanding greater
than 2000V static discharge

e TTL compatible inputs and
outputs

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 (CS1) 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 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 (CS1) input LOW, the chip se-
lect two input (CS3) 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 (CSy) is HIGH, chip se-
lect two (CS2) is LOW, output enable
(OE) is HIGH, or during the writing
operation when write enable (WE) is
LOW.

Logic Block Diagram Pin Configurations
CS2
Dlo Dl1 Dlz Dl:: s
DATA INPUT
CONTROL | WE
N/ GE
Ag = %
E a 04 0003-2
Al 8 32x 32 SENSE %
AL. ; ARRAY AMPS 0,
ad 2 03
As COLUMN
P DECODER
EE— 0003-1
0003-10
Selection Guide
7C122-15 7C122-25 7C122-35
C ial 15 25 35
Maximum Access Time (ns) (?ITImCI'Cla
Military NA 25 35
Co ial 90 60 60
Maximum Operating Current (mA) .x?lmerc 2
Military NA 90 90
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%
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)
Power Applied ...............oun —55°Cto +125°C LatchupCurrent ..........oovevevrennnnnn
Supply Voltage to Ground Potential .
Pin22t0Pin8) «ouvvvennnnnennnnenn. —0.5Vto +7.0V Operating Range
. Ambient
DC Voltage Applied to Outputs Range Vee
in High Z State. . ... ovnnennnennsn. ~0.5Vto +7.0V Temperature
DC Input Voltage —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
. ) e ol5] “eqo "
Output Current, into Outputs (Low) ............. 20 mA Military 55°Cto +125°C SV £10%
Logic Table
[nputs Output Mod
p— — utputs ode
OE CS CSy WE Do-D3 P
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 High Z Write “0”
X L H L H HighZ Write “1”
H L H H X High Z 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 d
Parameters Description Test Conditions 7C122-35 Units
Min. Max. Min. Max.
VoH Output HIGH Voltage Vee = Min, Iog = —5.2mA 24 2.4 v
YoL Output LOW Voltage Vee = Min, IoL = 8.0 mA 0.4 0.4 \
Vin Input HIGH Voltage 21 Vee 2.1 Vee v
viL Input LOW Voltage -3.0 0.8 -3.0 0.8 v
Irx Input Load Current GND < V) € Ve 10 10 RA
Input Diode Clamp
Vep Voltage Note 2 Note 2 \'
. VoL < Vour < Vou _ _
Ioz Output Current (High-Z) Output Disabled 10 +10 10 +10 RA
1 Output Short Circuit Vee = Max,, Commercial —70 —70 mA
0s Current (Note 1) Vour = GND Military —80 —80 mA
Powér Supply Voo = Max,, Commercial 90 60 mA
Tec Current IouT = OmA i
Military NA 90 mA
Capacitance!3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 pF
Cour Output Capacitance Vce = 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. Ta is the “instant on” case temperature.
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% CY7C122

SEMICONDUCTOR

Switching Characteristics Over the Operating Rangel6, 7]

. Test CY7C122-15 CY71C122-25 CY7C122-35 i

Parameters Description Conditions [ Min, | Max. | Min, | Max, | Min. | Max, | 000
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 twga = min.; twsa measured at tw = min.

7. Test conditions assume signal transition times of 5 ns or less for the
—15 product and 10 ns or less for the —25 and — 35 product. Timing
reference levels of 1.5V and output loading of the specified Ior/Ion
and 30 pF load capacitance as in Figure la.

Bit Map

0003-3

8. Transition is measured at steady state HIGH level —500 mV or
steady state LOW level + 500 mV on the output from 1.5V level on
the input with load shown in Figure 1b.

Address Designators

Address Address Pin
Name Function Number
Ap AXO0 4
A1 AX1 3
Aj AX2 2
Az AX3 1
Ag AX4 21
As AYO
Ag AY1
A7 AY2 7




CY7C122

CYPRESS
SEMICONDUCTOR

AC Test Loads and Waveforms

AC Test Loads Input Pulses
R1470Q R1470Q 30V ) L
5VO—— AMMA— 5V 0% 90% m
QUTPUT OT——— OUTPUT GND 10% 10%
, NOTE 5 L._ NOTE §
< R2 R2

a—

30pF 5 pF
P 2240 ° 2240 0003-5
Figure 2

0003-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1529
OUTPUT O AN———0 162V
0003-6
Read Mode
I the |
Ag-A7
ADDRESS
I taa
& X ¥
cs )[ )(
= \
WE /
[-—tzROS
t0: NOTE 6
DATA LiLLiLllL
oug;tg: L DATA VALID
notes
ACS fe~1ZRCS |
0003-7
Write Mode
[ we
s B2
WSA ja— —»{ twHa |e—
g-rgq'u;cssszl.zcr _)%
LTI — —{ tWHCS fe—
B2 Vs
wsp tw WHD f—
—E L
WRITE ENABLE )T 7
K §NOTEE TR
DaTA ouTPUTS
LOAD 1b |\ —
L nores
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.
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CY7C122

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc NORMALIZED I¢cc OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
12 14 60
) = I
E s0 \ ooV
= =5,
g 10 g 1? £ \ T e
2 L & 40
2 8 g
S os Va Y 40 @ 30 N
< 2 [}
= ’/’/, = 5 \\\;
« H >
g | A § g »
2
0.6 - 0.8 5 \\
/ Vin =50V Veg =55V E 10
Ta =25°C Vin=5.0V o
04 | 0.6 0
4.0 a5 5.0 55 6.0 -85 2% 126 (] 10 20 30 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
T 15
14 E
< < 12 ;: "/””V
= = Z 100
5 : : 7
N \ Y o1 3 4
£ w S H /
S g @ 50
2 Z2 s 5 /
! a
08 E Vec =5.0V_|
T =25°C Vec =50V =] Ta=25°C
0.6 0.6 0
40 45 5.0 55 6.0 55 25 125 0 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 T 14
Ta =25°C
Voo = 45V ] 1.3
7 20 8 /
A =
= 8 12
i g 7
< K /
5 / .,
g 10 va &
2
10
° 200 400 600 800 1000 % 90 20 30 40 50 0 70
CAPACITANCE (pF) FREQUENCY (MHz2)

0003-9
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CY7C122

Ordering Information

S(l:l es(-):d Ordering Code Pz’i?;(;ge OpR::";l;ieng
15 CY7C122-15PC P7 Commercial
CY7C122-15DC D8 Commercial
25 CY7C122-25PC P7 Commercial
CY7C122-25DC D8 Commercial
CY7C122-25LC L53 Commercial
CY7C122-25DMB D8 Military
35 CY7C122-35PC P7 Commercial
CY7C122-35DC D8 Commercial
CY7C122-35LC L53 Commercial
CY7C122-35DMB D38 Military
CY7C122-35LMB L53 Military
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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

Irx 1,2,3

oz 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
tAOS 7,8,9,10,11
tAA 7,8,9,10,11
WRITE CYCLE

twce 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

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

e CMOS for optimum
speed/power

e High speed
— 7 ns (commercial)
— 10 ns (military)

e Low power
— 660 mW (commercial)
- 825 mW (military)

® Separate inputs and outputs

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

o TTL compatible inputs and
outputs

® 24 pin

e 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 (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 (CS1) 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 (CS1) input LOW, the chip se-
lect two input (CS3) 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
Og to O3.

The outputs of the memory go to an
active high impedance state whenever
chip select one (CS1) 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
52 a0t Ve
Do D1 D2 D3 &5 Az 32 Ay
(1] :
AsC] 4 W
DATA INPUT a5 [
CONTROL | WE = o
vss 7 Vee
17 o
Ao o .= [ D3
« R L= Dy
Ay § 04 (= 03
8 16 x 64 SENSE :R Vss O 0
Az g ARRAY AMPS 0, 00882
5 k_]
Az = 03
A i ]
As
— COLUMN
As DECODER
Az
00881
0088~3
Selection Guide
7C123-7 7C123-9 7C123-10 7C123-12 7C123-15
Maximum Access Time (ns) Cor.nmeraal U Ed NA 12 NA
Military NA NA 10 12 15
Mazximum Operating Current (mA) Cc?r?mercxal 120 120 NA 120 NA
Military NA NA 150 150 150




;’%@m PRELIMINARY CY7C123
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Output Current, into Outputs (Low) ............. 20 mA
Ambient Temperature with Latchup Current .........coovvuvneveninnaes >200 mA
Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential Operating Range
Pins24 & 18toPins 7& 12 ........... —0.5Vto +7.0V Ambient
. Range Temperature Vee
DC Voltage Applied to Outputs P
inHighZState...................... —0.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
DCInput Voltage ...........ovvnenn. —3.0Vto +7.0V Military(2] —55°Cto +125°C 5V +10%
Logic Table
— Inputs — Outputs Mode
OE CS; CSz 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 Rangel3]
7C123-7 7C123-10 7C123-12
Parameters Description Test Conditions 7C123-9 7C123-15 Units
Min, | Max. | Min, | Max. { Min, | Max.
Von Output HIGH Voltage | Vcc = Min,, Iog = —5.2mA 2.4 2.4 2.4 v
VoL Output LOW Voltage | Vcc = Min,, Iop, = 8.0mA 0.4 0.4 0.4 v
ViH Input HIGH Voltage 22 Vce 2.2 Vce 2.2 Vce v
viL Input LOW Voltage -30) 0.8 —30]| 0.8 —301| 0.8 \4
Irx Input Load Current Vss < Vi < Ve —-10 10 —10 10 —-10 10 pA
Output Current Vss < Vour £ Vee _ _ _
Ioz (High-Z) Output Disabled 10| +10 10| +10 1001 +10 BA
Tec Power Supply Vce = Max,, Commercial 120 NA 120 mA
Current Iour = 0mA  Mypigiary NA 150 150 | mA
Capacitance(1]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 pF
Cout Output Capacitance Ve = 5.0V 7
Notes:

1. Tested initially and after any design or process changes that may
affect these parameters.
2. T is the “instant on” case temperature.

2-34

3. See the last page of this specification for Group A subgroup testing
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PRELIMINARY CY7C123

Switching Characteristics Over the Operating Rangel3]

Parameters Description Co;l'dt;zons 7C123-7 7C1239 | 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 [3 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 Notes4,5) 2 2 ns
tLZOE Output Enable to Out Low-Z Note 4 2 2 2 ns
WRITE CYCLE
twe 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 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 5.5 7.5 8 10 13 ns
Notes:

4. Transition is measured at steady state HIGH level — 500 mV or
steady state LOW level + 500 mV on the output from 1.5V level on
the input with load shown in Figure 1b.

trzcs for any given device.

5. At any given temperature and voltage condition, tyzcs is less than



PRELIMINARY CY7C123
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SEMICONDUCTOR
AC Test Loads and Waveforms
AC Test Loads Input Pulses
R 4709 R 470 30V J {
sV 5V ()——_-._.\Ny..T 90% 90%
OUTPUT O—I-——-‘ OUTPUT O_-I__-‘ GND 10% 10%
20pF ::“ 5o <: n2 <3ns <3ns
Qe Swuen 0088-5
1 1 Figure 2
0088-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
152 Q
OUTPUT O————AAMA————0 162V
0088-6
Read Mode
: tre '
1 1
U U
ADDRESS
XC ‘ X
I tAA | 1
&, /05, X T X
n T LI
— tacs—= la—tyzes—
aese——=" | |
—_— ! ' y — T
OE 1 | ! |
b n 1 : '
l— ! |
t, 708 — Pl “——ituzoz —
L 1] I
1
DATA Y, . )
ouT (K4 L —
' 0088-11
Write Mode
: twe !
| |
ADDRESS X_ X
1l
i taw ro— tya—!
' " tscs :
C54/cs, : X X
- 1
f tsa ; tpwe .
t
WE * /l
" 1
- — tsp = thp
DATA v T - y
IN X ' : X
Ll [
1 1 I '
m-tuzwe > — Hzwe
DATA —_—
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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PRELIMINARY CY7C123

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED I, Isg

NORMALIZED taa

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE

08

0.6

04

0.2 Isg

0.0
40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

Ta =25°C

10 ~.

09

[

08

4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

30

25

20

15

10

05

0.0
0.0 1.0 20 30 4.0 50

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Isg

NORMALIZED taa

DELTA ta4 (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
0 fec
08

0.6

0.4

Vee =5.0V
VIN=50V
0.2 ——igp
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE

16

14

1.2

10

Ve =50V
0.8 r
0.6

-65 25 125
AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE

vs. OUTPUT LOADING
30
Ta = 25°C
Ve 45V ]
20
10 /
0700 400 600 800 1000

CAPACITANCE (pF)
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QUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

AN

N

45
30 j\
\\

Vec =50V
Ta = 25°C

] 1.0 20 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

| A
w1/

Vec =5.0v_|
Ta =26°C

o 1.0 20 30 4.0 5.0
OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME

Veec =50V
Ta = 25°C
ViN =05V

//

09

0.8

10 20 30 40

CYCLE FREQUENCY (MHz}

0088-13
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PRELIMINARY CYT7C123

Ordering Information

Spesd | Ordering Code P’T;pk:ge Of:::;“g
7 CY7C123-7PC P13A Commercial
CY7C123-7DC Di4
CY7C123-7TLC L53
9 CY7C123-9PC Pi3A Commercial
CY7C123-9DC D14
CY7C123-9LC L53
10 CY7C123-10DMB D14 Military
CY7C123-10LMB L53
CY7C123-10KMB K73
12 CY7C123-12PC P13A Commercial
CY7C123-12DC D14
CY7C123-12LC 153
CY7C123-12DMB D14 Military
CY7C123-12LMB Ls3
CY7C123-12ZKMB K73
15 CY7C123-15DMB Di4 Military
CY7C123-15LMB L53
CY7C123-15KMB K73
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PRELIMINARY CY7C123

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Viu 1,2,3
Vi, Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters L 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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Features

® Automatic power-down when

deselected

¢ CMOS for optimum
speed/power

High speed—35 ns
e Low active power

— 660 mW (commercial)

— 825 mW (military)

¢ Low standby power
— 110 mW

¢ SOJ package

e TTL compatible inputs and

outputs

¢ Capable of withstanding greater
than 2001V electrostatic

CY7C128

Functional Description

The CY7C128 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 CY7C128 has 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/Op 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 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
% & /0q
1/04
Ag -4
e - 9. >
A7 E 0036-2
A z 128x16x 8 10
A: g :> ARRAY ‘
Ay 1/0g
S
1
CE —r—j ) - l ﬁ /oe
‘f I COLUMN DECODER %L————-— 1/07
OE
=D T
Az A2 Ay A
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
Mazximum Standby Commercial 20 20 20
Current (mA) Military 20 20
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%&m CY7C128
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) m
Power Applied .................... —55°Cto +125°C Latch-upCurrent.........covviiiviunennnn >200 mA
PP Dy e _05vio+70y  Operating Range
; Ambient
in Figh 2 Sate T L —05Vi0 +7.0V anse Temperature Vee
DC Input Voltage ................... —3.0Vto +7.0V Cc?tfxmercial OCto + 70°C° 3V £10%
Output Current into Outputs (Low) ............. 20 mA Military!4] —3FClo +125°C oV £10%
Electrical Characteristics Over Operating Range[3]
7C128
Parameters Description Test Conditions Min. Max Units
Vou Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 \4
VoL Output LOW Voltage Vce = Min, Iop, = 8.0mA 0.4 v
Via Input HIGH Voltage 2.0 Yee \%
ViL Input LOW Voltage —3.0 0.8 \4
Iix Input Load Current GND < Vy < Ve —-10 10 RA
o | Qumlsbwe | oD ZviZVer o | 0 | m
Ios (C)::_Llﬁ: (S;‘}\]l(:ll:znt“] Vce = Max,, Voutr = GND —300 mA
Icc Ve Operating Vee = Max. Commercial -25, -35, -45 120 mA
Supply Current Ioyt = O0mA Commercial -55 90 mA
Military -35 150 mA
Military -45 130 mA
Military -55 100 mA
Isp Automatic CE Max. Vce, Commercial 20 mA
Power Down Current CE = Vg Military* 20
*35 ns and 55 ns only
Capacitance(2]
L Parameters Description Test Conditions Max, Units
T CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
Cout Output Capacitance Vee = 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

R14810 R14810
5 V O————AAA— 5V O————AMW— a0V
ouTPUT 0—1————— ouTPUT o——r—-J
>
0pF  SR2 5 oF > R2 eND
> 265Q 555
INCLUDING INCLUDING
= JIG AND —b- L JIGAND -
= SCOPE =  0036-4 = SCOPE = 0036-5
Figure 1a Figure 1b
Iquivalent to: .
THEVENIN EQUIVALENT
1679
OUTPUT O————AM———0 1.73V 0036-13

information.

2-41

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

ALL INPUT PULS

ES

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

20%
10%

90%

10%
Sns

0036-6
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Switching Characteristics Over Operating Rangel3, 61

e 7C128-35 7C128-45 7C128-55 .
Parameters Description Units
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 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 ZI8] 5 5 5 ns
tHZCE CE HIGH to High Z[7. 81 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 ns
tsA Address Set-up to Write Start 0 ns
tPWE WE Pulse Width 20 20 25 ns
tsD 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 1/0 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 oy /Ioy and 30 pF load capacitance. edge of the signal that terminates the write.
7. tHzoE, tHZCE and tyzweE are specified with Cp, = 5 pF as in Figure 10. WE is HIGH for read cycle. _
Ib. Transition is measured + 500 mV from steady state voltage. 11. Device is continuously selected. OE, CE = Vj.
8. At any given temperature and voltage condition, tyzcg is less than 12. Address valid prior to or coincident with CE transition LOW.
tyzce for any given device. .
Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)
| tRc |
ADDRESS
; 10HA bl s l
DATA OUT PREVIOUS DATA VALID DATA VALID
1
0036
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SEMICONDUCTOR

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

e S( 7[
tace
oF -.._—.__3
tDoE L thzoe
<———-:,_zgg—‘l le— tHZCE—|
HIGH
HIGH IMPEDANCE 7T 777 IMPEDANCE
DATA OUT DATA VALID
oz NISXN
——— tpy tPD
Vce - \ icc
SUPPLY 50% 50%
CURRENT 1SB
0036-8

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

twe
ADDRESS >( i

1sCE

= \\NANK 7777777777,

taw tHa—
tsa tPWE

T /

———t§p ———————>te—1HD

DATAIN . DATA-IN VALID
ﬁ-——tuzwz——l ‘——!sze—'|
DATA 1/0 DATA UNDEFINED JL HIGH IMPEDANCE /'_—'

0036-9

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

twe ]

ADDRESS

tsa T tsce

1
PWE

=\ N Z L

=+ 5D HO
DATA IN % DATA-IN VALID
<-——-luzwe—-|
‘\ HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED I
0036-10

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

243
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CYPRESS
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Typical DC and AC Characteristics

NORMALIZED lcc. Iss

NORMALIZED tan

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE

lcc

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

09

08

4.0 45 5.0 55

SUPPLY VOLTAGE (V)

6.0

TYPICAL POWER-ON CURRENT
o vs, SUPPLY VOLTAGE

25

20

15

1.0

0.5

0.0

0.0 1.0 20 3.0 4.0

SUPPLY VOLTAGE (V}

50

NORMALIZED Icc, Iss

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

12
1.0 P
0.8
0.6
0.4
Vee =50V
ViN =50V
0.2
Iss
0.0
-55 25.0 1260
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 /
. /
Ve =50V
08
0.6
-56 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0 /
20.0
150 /
10.0
ARE>
'cc = 4
5.0 /
0.0
0 200 400 600 800 1000

CAPACITANCE (pF}
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OUTPUT SOURCE CURRENT (mA}

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

Vec =50V
Ta =25°C

40

20

AN

0.0

120

20

00

14

13

1.0

09

08
0

vs. OUTPUT VOLTAGE
0

10 20 3.0

OUTPUT VOLTAGE (V)

4.0

OUTPUT SINK CURRENT

/7

/

Vec =50 V
Ta = 25°C

/
/

1.0 20 3.0
OUTPUT VOLTAGE (V)

4.0

NORMALIZED Icc
vs. CYCLE TIME

Ve =5.0V
Ta =25°C
Vin =05V

e

10 20 30 40
CYCLE FREQUENCY (MHz)
0036-11
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Ordering Information
S(l:l e;;d Ordering Code P;c‘ykpaege OpR::;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 Ls53
CY7C128-45DMB D14 Military
CY7C128-45LMB L53
CY7C128-45KMB K73

55 CY7C128-55PC P13 Commercial
CY7C128-55VC V13
CY7C128-55DC D14
CY7C128-55LC Ls3
CY7C128-55DMB D14 Military
CY7C128-55LMB L53
CY7C128-55KMB K73

2-45



CY7C128

%
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

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

Switching Characteristics

Parameters I Subgroups
READ CYCLE

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

twc 7,8,9,10,11
tSCE 7,8,9,10,11
tAw 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00026-C
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Automatic power-down when
deselected

CMOS for optimum
speed/power

High speed—20 ns

Low active power

— 440 mW (commercial)

— 550 mW (military)

Low standby power

— 110 mW

e SOJ package
¢ TTL compatible inputs and

outputs

Capable of withstanding greater
than 2001V electrostatic
discharge

PRESS
EMICONDUCTOR

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, C] 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.

o ViH of 2.2V
Logic Block Diagram Pin Configurations
VLJFAE %
1/04
n.g
A [
A§ g £ 2 103
Q < r
A7 o w 0164-2
As z > 128x 16 x8 2 ﬁ 1/04
As g ARRAY F
Ay 1105
TS T 2
L N 1/0g
E‘_‘"—D———- [ POWER e
WE
. [ COLUMN DECODER DOWN —D— 1107
OE
=D T
Az Ag
0164-1
0164-3
Selection Guide
7C128A-20 7C128A-25 7C128A-35 7C128A-45 TC128A-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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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................ooie.t. >200 mA
Supply Voltage to Ground Potential :
PN 24t0PIN12) v erenrnennnnnnnn, —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
in High ZState. ........ovuvunnnnnnn. —0.5V to +7.0V : Temperature
DC Input Voltage ................... —3.0Vto +7.0V C?‘f‘mef[illal O°Cto +70°C SV £10%
Output Current into Outputs (LOw) ............. 20 mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range[3]
Parameters Description Test Conditions TC128A-20 | 7C128A-25,35,45 | TC128A-55 | 454
Min, | Max.| Min. Max. | Min. | Max.
Vou Output HIGH Voltage |Vcc = Min, Iog = —4.0mA 2.4 2.4 24 A%
VoL Output LOW Voltage |Vce = Min,, Ior, = 8.0mA 0.4 0.4 0.4 v
Vin Input HIGH Voltage 2.2 | Vee 2.2 Vee 22 | Vee | V
ViL Input LOW Voltage[4A] —0.5] 0.8 —0.5 0.8 —0.5]| 0.8 v
Iix Input Load Current GND < Vi < Ve —10]| 10 —10 10 —10| 10 BA
Output Leakage GND < V] < Vce _ _ _
Toz Current Output Disabled 10) +10 10 +10 10 +10 | pA
Output Short _ = — - —
Ios Circuit Currentlt] Vce = Max, Voyt = GND 300 300 300| mA
3 1 8
V¢ Operating Vee = Max. Coml 100 %© 0
Icc Supply Current Ioutr = O0mA Mil. 23 125 100 mA
35, 45 100
Max. Vee, Coml. 40 20 20
I Automatic CE CE; = Vi, 25 40 mA
5By Power Down Current | Min. Duty Mil. 20
. Cycle = 100% 35,45 20
Max. Ve,
I Automatic CE CE; =2 Vee — 0.3V, Coml. 20 20 20 mA
SBy Power Down Current | Vin = 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
- Vee = 5.0V pF
Cout Output Capacitance CcC - 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. Tp 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
R1481Q R1481Q ALL INPUT PULSES
5V O AAA— 5V O————AMA—
3oV ) L
QUTPUT o——I—' ouTPUT C)——I——J 90% 90%
0pF SA2 5pf S R2 0% 10%
. > %50 S 59 GND
Lyoumnd Tyeweneg
~ score 0164-4 = SCOPE 0164-5 0164-6
Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT
1870
OUTPUT O———AM———0 173V 0164-12
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Switching Characteristics Over Operating Rangel(3; 61

Parameters Description 7C128A-20 | 7C128A-25 | 7C128A-35 | 7C128A-45 | 7C128A-55 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 Z[8] 5 5 5 5 5 ns
tHZCE CE HIGH to High ZI[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 CYCLE(!
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 0 ns
tSA Address Set-up to Write Start 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.
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 IoL/Ion and 30 pF load capacitance.

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

8. At any given temperature and voltage condition, tyzcE is less than
tr.zcE for any given device.

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

ADDRESS

DATA OUT

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

tRe

taa

toHA

PREVIOUS DATA VALID )

DATA VALID
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Switching Waveforms (Continued)

Read Cycle No. 2 (Notes 10, 12)

tRC
= S( 1F
tACE
ot _1
tpoe L~ tHzoe —
e tLzoE—™ [— tHZCE—™|
HIGH
HIGH IMPEDANCE / / IMPEDANCE
DATA OUT A RRWY DATA VALID )———
pa——————— tL.2CE ————-{
je——tpy [———tpp~———
Vee 1cc
SUPPLY 60% 50% A
CURRENT 1SB
0164-8
Write Cycle No. 1 (WE Controlled) (Notes 5, 9)
'n\. >
ADDRESS > i
1SCE

-
= \\AX

(7771777777777,

taw

tHa———1|

'SA

\&\u\\

1

SD

DATAIN

DATA-IN VALID

X

X

DATA I/0

DATA UNDEFINED

<——tnzws—-]
\

fe——t zwge———»{
HIGH IMPEDANCE

N\

0164-9

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

we y
tsa :L tscE -]
i X 3 —.l
SVANARARRNNRNNS 2
r-—'NZWE
DATA I/0 DATA UNDEFINED —; HIGH IMPEDANCE

0164-1¢

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

NORMALIZED tcc, Iss

NORMALIZED taa

NORMALIZED Ipg

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14
12

fcc
10
08
0.6
0.4
02 1sg
0.0
40 45 5.0 55 60
SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME

vs. SUPPLY VOLTAGE
14
13
12
11 P

\\ Ta = 25°C
10
a—
09
08
4.0 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
20 vs. SUPPLY VOLTAGE

25

15

1.0

0.0 —
0.0 10 20 30 40

SUPPLY VOLTAGE (V)

50

NORMALIZED Igc, Isa

NORMALIZED tan

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE
12
10 T
08
0.6
04
Vec =50V
ViN =50V
0.2 -
Isp
0.0
-55 250 126.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
1.2 /
1.0
Vec =50V
08 g
0.6
-55 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
25.0 /
200 P~
15.0 / 4
10.0
/ Voo rasov
cc = 4.
5.0 Vi
00

o

200 400 600
CAPACITANCE (pF)

800 1000

2-51

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED lcc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

120

Vee =60V
Ta = 25°C

0 \\

20

0.0 10 20 30
OUTPUT VOLTAGE (V)

40

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

//

/

Vec =50V
Ta =25°C

o/
/

0.0 10 20 3.0
OUTPUT VOLTAGE {V)

20

4.0

NORMALIZED I¢cc

vs. CYCLE TIME
14 '

Vee =50V
13 F—-[A =25°C

ViN=05V

1.2

11

1.0

09

08
0 10 20 30 a0

CYCLE FREQUENCY (MHz)
016411
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Ordering Information

s(l:‘ :d Ordering Code PaT‘:;;ge O;e;:;ing
20 CY7C128A-20PC P13 Commercial
CY7C128A-20VC Vi3
CY7C128A-20DC Di4
CY7C128A-20LC L53
25 CY7C128A-25PC P13 Commercial
CY7C128A-25VC V13
CY7C128A-25DC Di4
CY7C128A-25LC Ls3
CY7C128A-25DMB D14 Military
CY7C128A-25LMB L53
35 CY7C128A-35PC P13 Commercial
CY7C128A-35VC vi3
CY7C128A-35DC D14
CY7C128A-35LC Ls3
CY7C128A-35DMB D14 Military
CY7C128A-35LMB L53
CY7C128A-35KMB K73
45 CY7C128A-45PC P13 Commercial
CY7C128A-45VC Vi3
CY7C128A-45DC Di4
CY7C128A-45LC L53
CY7C128A-45DMB D14 Military
CY7C128A-45LMB L53
CY7C128A-45KMB K73
55 CY7C128A-55PC P13 Commercial
CY7C128A-55VC Vi3
CY7C128A-55DC D14
CY7C128A-55LC L53
CY7C128A-55DMB D14 Military
CY7C128A-55LMB L53
CY7C128A-55KMB K73
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Von 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
Isg 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
{PWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00094
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CY7C130/CY7C131
CY7C140/CY7C141

CYPRESS

——NRE SR
—= >~ SEMICONDUCTCR
Features Functional Description
¢ 0.8 micron CMOS for optimum The CY7C130/CY7C140/CY7C131/
speed/power 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

¢ Automatic power-down

¢ TTL compatible

o Capable of withstanding greater
than 2001V electrostatic
discharge

® Fully asynchronous operation

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

1024 x 8 Dual Port
Static RAM

(WE), and Output Enable (OE). Two
flags are provided on each port,

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.

o BUSY output flag on CY7C130/ for DSP. Bit-Slice. or multiprocessor The CY7C131/CY7C141 are available
CY7C131; BUSY input on dc:arsigtfs.’ » O multip in both 52-pin LCC and PLCC.
CY7C140/CYT7C141 ) A die coat is used to insure alpha im-

o INT flag for port to port E.aCh p;)lyt 1]1;s mldepegdew 9°ng°lbl munity.
communication pins; Chip Enable (CE), Write Enable
Logic Block Diagram Pin Configuration

R R/WR wdt 7 apve
T [ R/WL] 2 71 &,
sttl: 3 :s ERE}‘WR
OF, [ A= D sy,
AgL Agr Ay g6 LL =Y
V0oL =T cot I{ corumn cotumn | cou [T9 V09r gy b =
P L | /o /o s} 8 Yore ::'L'E : :; g:;:
UV, (1) +——dg p———> BUSTR(1) :‘LE ::7 :z g:sn
'SL MR
AL T3 s A Y - kT 1] =]
- NS o K oo, [ - b 33:3«:
A:tﬂ 15 340
Agl. 3 ‘g—ln /0. 16 3300 Age
o ) S [ vosde  pien
o, CTISC e gE, |/o:q 1 11 =1 /o::
R/, ——i je—— R/Wy 1704 20 29 El/o..l
_ L _ o R
Wi(2) INTg(2) | /o:t: 23 0 =] |/of:
Notes: 0114-1 GNDY 24 2531/ 05 )
1. CY7C130/CY7C131 (Master): BUSY is open drain output and requires pullup resistor. DIP 0114-2 |,
CY7C140/CY7C141 (Slave): BUSY is input. A
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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% CY7C140/CY7C141
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) 2
Power Applied .................... —55°Cto +125°C Latch-up CUrrent . . . ...oeevvvvneeeeeeennn.. >200 mA
Supply Voltage to Ground Potential s
(Pin 48 t0 Pin 24) . ..+ vvovrrnsenn —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range T Ambient Vee
inHighZState............c.covvunn. —0.5Vto +7.0V emperature
DCInput Voltage ............c....... —3.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20mA Military[6] —55°Cto + 125°C 5V +10%
Electrical Characteristics Over Operating Rangel7]
3% | 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 Vce = Min, Iog = —4.0mA 2.4 2.4
VoL Output LOW Voltage for = 40mA 04 | 04
IoL = 16.0mAls] 0.5 | o5
ViH Input HIGH Voltage 2.2 2.2 \4
ViL Input LOW Voltage 0.8 0.8 A\’
Iix Input Load Current GND < Vi £ Ve -5 +5 -5 +5 | MA
Output Leakage GND < Vo < Ve _ _
loz Current Output Disabled S|+ 5 RE
Output Short[3] Voe = Max,, _ _
Tos Circuit Current Vour = GND 350 350 | mA
. CE =V Commercial 120 90
Icc ;/CC ?pératlngt Outputs Open mA
upply turren f = fMAX Military 170 120
Standby Current CEp and CER = Vig Commercial 45 35
Ispi mA
Both Ports, TTL Inputs | f = fmax Military 65 45
CEL or CERr 2 Vi Commercial 90 75
IsB2 som%b};tcfll};in; " Active Port Outputs Open mA
nerort, TPUS e — firax Military 115 90
Both Ports CEj, and CEg
. Standby Current > Voo — 0.2V Commercia 15 15 oA
SB3 Both Ports, CMOS Inputs | ViN = Ve — 0.2V or
VIN £02V,f=0 Military 15 15
One Port CEy, or CER .
Standby C . > Voe — 0.2V Commercial | 85 70
andby Curren -
IsB4 One Port, CMOS Inputs VIN. = Ve — 02Vor ViN < 0.2V | mA
Active Ports Outputs Open .
f= fyax 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
Cour Output Capacitance cc = D 10
Notes: )
3. Duration of the short circuit should not exceed 30 seconds. 6. T4 is the “instant on” case temperature.
4. Tested initially and after any design or process changes that may 7. See the last page of this specification for Group A subgroup testing
affect these parameters. information.

5. BUSY and INT pins only.



CY7C130/CY7C131
% CY7C140/CY7C141
"SEMICONDUCTOR

AC Test Loads and Waveforms

R1 8930 R1 8930 sy
5V O———AWV— 5§V O———AMWM—
2800
ouTPUT ) ouTPUT ]
‘ | BUSY
S R2 S R2 b
30 pF 5 pF > INT
"f,‘g ';",:,%'NG I i“m INGCLU%ING ;' 47 30 pF
JIG AN :
SCOPE i 1 scope. o L 1
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———MA——0 1.40V
0114-7 s0v ) )
’ 90% 90%
GND 10% 10%
5ns 5ns
0114-6
Figure 4
Switching Characteristics Over Operating Rangel7, 9!
130-2: 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
tLZOE OELOWtoLowZ 3 3 3 ns
tHZOE OE HIGH to High Z[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
trD CE HIGH to Power Down 35 35 35 ns
WRITE CYCLE[12]
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
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
{LZWE WE HIGH to Low Z 0 0 0 ns

Shaded area contains preliminary information.



CY7C130/CY7C131

L CY7C140/CY7C141
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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 Mismatch[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
twp* 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 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 Timell7] 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/O 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 = Vir.

9. Test conditions assume signal 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 Cy, = 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, tyzcg is less than B. Port B’s address toggled.
trzcE for any given device. C. CE 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

tRe

ADDRESS _*

toHa

DATA OUT PREVIOUS DATA VALID )

DATA VALID
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5}%%5 CY7C140/CY7C141
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 13, 15)
Either Port CE/OE Access
CE }
N
tace tuzce —
" \ £
tpoe tzog ———— |
L—tLZOE—" i
Yzce
DATA OUT \/«(«««(« DATA VALID — e
— ‘PU t
—1pp
lec r_ ;
I5p em—
’ 0114-9
Timing Waveform of Read with BUSY (Note 13)
ADDRESSy X ADDRESS MATCH *
WER ﬁ( /V
Ding * X
ADDRESS| X ADDRESS | MATCH
taHA |
BUSY, \ ;t(‘
tapp
DOUT, VALID
toop
‘WUU
0114-10
Write Cycle No. 1 (Notes 8, 12)
Either Port
— twe .
ADDRESS x %
_ tsce
E NN\ K IV
taw ta —=
tsa tewe
W R\ £
. o HD )
DATAN DATA VALID *
OF X
LLL{LZ% AN
b T HIGH IMPEDANCE
o 2 2. 2. 2.7 3 0114-12
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Switching Waveforms (Continued)
Write Cycle No. 2 (Notes 8, 12)

Either Port
f twe '
ADDRESS * &
tsce ta —»
ARnANNe 777777
taw
< tsa —>f tpwe
W X s
4—{50_.‘.&.‘
DATA L patavap X
*— tuzwe —* e tiawe—
A "W W W W WA W W A . W W WO ¥ HIGH IMPEDANCE
DATAGyr ==—2222222"22"22 -
0114-13
Busy Timing Diagram No. 1 (CE Arbitration)
CEjy, Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CE, t
tps-»
TEx \
T Itanc
BUSYg
0114-14
CER Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
Ciq St
tps—»]
e, Y
~——1BLc l-tanc
BUSY,
0114-15
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Switching Waveforms (Continued)
Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:
tre OR tyc
ADDRESS,_ ADDREsm ADDRESS MISMATCH X
tps% ;
ADDRESSg X
—tBLA ~—tBHA
BUSYR 0114-16
Right Address Valid First:
' tge OR tyc
ADDRESSg { ADDRESS MATCH l ADDRESS MISMATCH - X
tps
ADDRESS| X
BUSYL 0114-17

Busy Timing Diagram No. 3
Write with BUSY (Slave: CY7C140/CY7C141) (Note 19):

f tewe
WE j( jl
twe twH —>

0114-11
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Switching Waveforms (Continued)

Interrupt Timing Diagrams

Left Side Sets INTR:
f twe —

ADDR * WRITE 3FF XXX X
tins ["tHA —

CEL

teins—]
WE \
L e tgy N

twins
iNTq X

0114-18

Right Side Clears INTR:

3

f tre
soor, XXX KXXXKKKKXXKEIIIN oo 77 X
_ tha tng —
[ 5'( /
tene

Wa////////}i‘
CAVAVAVAVA VAN | /

toINR —>

iNTg £

0114-19

Right Side Sets INT]:

twe
ADDRg * WRITE 3FE X
—— tins —=] tHa

tens—
WE \
R le— tgp N

iNT_ 3(

0114-20

Left Side Clears INTy

| »

tre
P 0000 SEEETETS
& ﬂ "—tHA tNg —> /——_
|

f tens

w7 77777777
A AAVAVANANANANANANANR " S

. toINR —
iNT, v,

0114-21



NORMALIZED icc, Isg

NORMALIZED taa

NORMALIZED lpo

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
14 1.2 120
12 3
. A . 10 oo - 100
10 2 [
g 08 € 80
0.8 a 2
N o6 w60
0.6 3 & Vee =50V
< H Ta = 25°C
2 oa 8 a0 ™
04 z Vee =50V o \
z VIN=50V E
02 sp 02 ™ £ 2
[=]
0.0 00 o
40 a5 5.0 55 6.0 -55 25.0 125.0 0.0 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C} OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 6 140
T 120
13 14 g P Ve
1.2 3 5 100 Ve =50V
- g 12 ] € / Ta = 25°C
1 \\ y / 3 /
N Ta =25°C é 10 £ e
10 ] Vee =50V 2 40
=]
08 £ /
09 e 2 2
08 06 o
40 45 5.0 55 6.0 -55 % 125 0.0 1.0 20 3.0 40
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 30.0 1.25
25 2.0 ~ ‘\[,:c::Z:;?: v
{ o ViN =05V
20 7 200 - < 10
. / g
15 < 150 7 3
s
z / u§= /
10 2 100 T g 075 -
// Ve =450 V /
05 50
0.0 : 00 0.50 ‘
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 4
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
0114-23
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CY7C130/CY7C131
% CY7C140/CY7C141
SEMICONDUCTOR

Pin Configurations

3

= -'gll - =1 o o
2028 S sgiBise
65 4 3 211]1484746454443
AL g7 = 42€ Agg
Ay 98 AR
Ag Azr
AgL Azp
AsL AR
AgL Asr
AL Asr
AsL A7
AgL Agr
1/0g Agr
1/04 1/O7g
1/021 /06

FIFEIS EEEESE
££L8L8L8?2888888
52-Pin LCC/PLCC o= 48-Pin LCC ora-ez
Top View Top View
Ordering Information
Speed Ordering Package Operating Speed Ordering Package Operating
) Codi Type . C d ] | T, Range

i

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
CY7C130-45L.C L68 CY7C140-45LC L68
CY7C130-45DMB D26 Military CY7C140-45DMB D26 Military
CY7C130-45LMB L68 CY7C140-45L.MB 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

Speed Ordering Package Operating Speed Ordering Package Operating

Code Type (ns) Code Type Range

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

CY7C131-35JC J69 CY7C141-35IC J69

CY7C131-35LMB L69 Military CY7C141-35LMB L69 Military
45 CY7C131-45LC L69 Commercial 45 CY7C141-451L.C L69 Commercial

CY7C131-45JC 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 CY7C141-55JC J69

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

aded area contains preliminary information.
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MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups Parameters Subgroups
VoH 1,2,3 IsB4 1,2,3
VoL 1,2,3
Vig 1,2,3
ViL Max. 1,2,3
Irx 1,2,3
loz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Is2 1,2,3
IsB3 1,2,3

Switching Characteristics

Parameters T Subgroups

Parameters L Subgroups

READ CYCLE

BUSY/INTERRUPT
TIMING (Continued)

tOINR 7,8,9,10,11
LEINR 7,8,9,10,11
tINR 7,8,9,10,11
BUSY TIMING

twsll] 7,8,9,10,11
twH 7,8,9,10,11
tBDD 7,8,9,10,11
tpDD 7,8,9,10,11
twDD 7,8,9,10,11

tAA 7,8,9,10,11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
{DOE 7,8,9,10,11
WRITE CYCLE

{SCE 7,8,9,10,11
taw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
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
{INS 7,8,9,10,11

Note:
1. CY7C140 only.

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

= & CYPRESS

————— SSN
=2 SEMICONDUCICR
Features Functional Description
¢ (.8 micron CMOS for optimum The CY7C132/CY7C142/CY7C136/
speed/power CY7C146 are high speed CMOS 2K x
o Automatic power-down 8 Dual Port Static RAMs. Two ports

are provided permitting independent

¢ TTL compatible access to any location in memory. The

¢ Capable of withstanding greater CY7C132/CY7C136 can be utilized as
than 2001V electrostatic either a stand-alone 8-Bit Dual Port
discharge RAM or as a MASTER Dual Port

¢ Fully asynchronous operation RAM in conjunction with the

e MASTER CYIC132/CYTC136 CY7C142/CY7C146 SLAVE Dual
easily expands databus width to Port device in systems requiring 16-Bit
16 or more bits using SLAVE or greater word widths. It is the solu-
CYTC142/CYIC1 46g tion to applications requiring shared or

buffered data such as cache memory
for DSP, bit-slice or multiprocessor de-

BUSY output flag en CY7C132/
CY7C136; BUSY input on

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.

CY7C142/CYTC146 SIgns. . The CY7C136/CY7C146 are available
INT Each port has independent control in both 52-pin LCC and 52-pin PLCC.
A Rl (t:o ot C pins; Chip Enable (CE), Write Enable A die coat is used to insure alpha im-
communication (LCC/PLC (WE), and Output Enable (OE). BUSY .
versions) munity.
Logic Block Diagram Pin Configuration
s R/ cE O o 48[ vee
E, Cep R ] 2 o] =N
. BUsY, 3 4R/ Wy
08, Okg AoLCl 4 45|70 BUSY,
AjoL AjoR [ = ] 440 M0
Az AR = 431 6E,
1/00L 1/Ogr Aud 7 4213 Aoy
A fs ] =
/o7 1/O7r Ay e 402 A
BUSY (1) 4———y BUSTR(1) A TR0 93 a5
Agl ———"1 p——— Agx As O 11 38 A
g T S - o - I o= R
Ag T] 14 351 Az
g 0] 15 340 Age
Ao 3 57 Aor 17006} 16 33 age
A == AR ¢ Ao 170,617 s21/054
CE, — LOGIC le— CEp 1/0, )18 31|/0
O_Et —b m‘w‘”“ j¢—— Ok, |/o:::|:| 19 30 :n/o::
R/W ——>] e~ R/ 1/04.C] 20 2031/04
BUSY, STV, 1/05 6} 21 2811/05,
- BUSY, ] ] I | BUSYg W2, 6) 1/0g O] 22 27 EI/OZR
1/05.] 23 26[31/045
Notes: 0106-1 GND Y 24 2531/ 008
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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CY7C132/CY7C136
> CY7C142/CY7C146
SEMICONDUCTOR -
Maximum Ratings v
(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............c.oviviinnnn., >200 mA
Supply Voltage to Ground Potential .
(P48 t0PIN24). ......ovnernnnnns . —05Vio+70v  Operating Range
DC Voltage Applied to Outputs Ran Ambient v
inHigh Z State. ........co0eenvenn... —0.5V to +7.0V ge Temperature o
DC Input Voltage ..........coconvnnn. —3.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military(7] —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 Vee = Min, Iopg = —4.0mA 24 24
VoL Output LOW Voltage Ior = 40mA 04 04
IoL = 16.0 mAl6] 0.5 0.5
Vi Input HIGH Voltage 22 22 v
ViL Input LOW Voltage 0.8 0.8 v
Iix Input Load Current GND < V] £ Ve -5 +5 -5 +5 RA
Output Leakage GND < Vg € Ve _ _
loz Current . Output Disabled S| 3 S| FS | pA
Output Short {3] Vce = Max., _ _
los Circuit Current Vour = GND 3350 350 | mA
. CE=ViL Commercial 120 90
Icc ;CC :)pératmgt Outputs Open mA
upply t-urren f = fpMax Military 170 120
Ish Standby Current CEp and CER = Vi Commercial 45 35 mA
SB1 Both Ports, TTL Inputs f = fmax Military 65 45
CELorCER > Vi Commercial 90 75 ‘
IsB2 g;ang,b{.tc-‘;‘;;n ; nout Active Port Outputs Open mA
nerort, PUS | £ = fyax Military 115 90
Both Ports CEp and CER .
I Standby Current 2 Vee — 0.2V Commercial 13 15 mA
SB3 Both Ports, CMOS Inputs | ViN = Vo — 0.2V or
VIN<02V,f=0 Military 15 15
One Port CEg, or CER
> Vee — 0.2V Commercial 85 70 !
I Standby Current VIN = Vee — 0.2Vor mA
SB4 One Port, CMOS Inputs | VIN < 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
Voe = 5.0V PF
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. Ty is the “instant on” case temperature.
8. See the last page of this specification for Group A subgroup testing

information.
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CY7C132/CY7C136
s CY7C142/CY7C146
SEMICONDUCTOR
AC Test Loads and Waveforms
R1893Q R18930 sv
5V 5V
OUTPUT ouTPUT 2800
BUSY
R2 R2
30 pF SpF OR
INCLUDING I TS .Ncwomi 70 T
JIG AND
SCOPE 1 1 SCOPE L Iso pF
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————AWN————0 1.40V
0106-8 30V ) —
90% 90%
aND 10% 10%
Sns 5ns
0106-7
Figure 4
Switching Characteristics Over Operating Range [8, 10]
1 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
tRC 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
t1ZOE 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 Zz[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 45 55 ns
tSCE CE LOW to Write End 35 40 ns
tAW Address Set-Up to Write End 35 40 ns
tHA Address Hold from Write End 2 2 ns
tSA Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 30 30 ns
tsD Data Set-Up to Write End 20 20 ns
tHD Data Hold from Write End 0 0 ns
tHZWE WE LOW to High Z 20 20 25 ns
tLZWE WE HIGH to Low Z 0 0 ns

haded area contains preliminary information.
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CY7C132/CY7C136

Z CY7C142/CY7C146
SEMICONDUCTOR

Switching Characteristics Over Operating Range [8, 101 (Continued)

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 Mismatchl18] | 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 ns
twp* 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
held LOW during write.

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

11. tH7OE, tHZCE and tHzwe are specified with Cy, = 5 pF as in Figure
2. Transition is measured + 500 mV from steady state voltage.

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

13. 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.

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

14. WE is HIGH for read cycle.
15. Device is continuously selected. OE, CE = Vpi..
16. Address valid prior to or coincident with CE transition LOW.

17. A write operation on Port A, where Port A has priority, leaves the
data on Port B’s outputs undisturbed until one access time after one
of the following:

A. BUSY on Port B goes HIGH.

B. Port B’s address toggled.

C. CE for Port B is toggled. .
D. WE for Port B is toggled.

18. These parameters are measured from the input signal changing, until
the output pin goes to a high impedance state.

19. For master/slave combinations twc = tpwg + tBLA-

Either Port—Address Access

tac

ADDRESS

taa
tona |

DATA OUT PREVIOUS DATA VALID

DATA VALID
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CY7C132/CY7C136
% CY7C142/CY7C146
SEMICONDUCTOR
Switching Waveforms (Continued)

Read Cycle No. 2 (Notes 14, 16)
Either Port—CE/OE Access

\ y 2

tace e tyzcE —

tpoe thzog ————+

L—'Lzos —

CET

Yzee
2Ll
DATA OUT , el DATA VALID ——————
—i tpy et
- —/l* L
Isg
0106-10
Read Cycle No. 3 (Note 14)
READ with BUSY
ADDRESSg X ADDRESS MATCH K
WEg 3( )ﬁ
Dinr * X
ADDRESS; X ADDRESS | MATCH

tBHA
BUSY, \
tgoD
DOUT, VALID

tooD
‘WUU
0106-11
Write Cycle No. 1 (Notes 9, 13)
Either Port
. twe ;
ADDRESS )k k
- tsce
CE X £/ / /L
taw tya —
tsa towe
WE AKX i ]
tsp
DATAl DATA VALID *
3 z Z ‘ ft \ : 5 5
HZOE
D TS HIGH IMPEDANCE
ol L L L L LT 0106-13
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Switching Waveforms (Continued)
Write Cycle No. 2 (Notes 9, 13)

Either Port
[ twe ;
ADDRESS 9( *
\ tsce tHA —
ANuRANNNY 77777
taw
tsa — towe
wE AR 7
"‘tSD""ﬂ’I
DATA DATA VALID X'
r— thzwe — tizwe—
DATA 1 W W W W W W WA W W W W W W ¥ HIGH IMPEDANCE
(| Ry AN AU SNV SNV SNV SN S AN AN A A AW & A
0106-14
BUSY Timing Diagram No. 1 (CE Arbitration)
CE]L, Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
&, '_\t
tps
CEg
‘BLC—;] }‘-tBch
BUSYg
0106-15
CER Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CEp t
tps-»|
o, \
— T  btane
BUSY, ;‘ lf
0106-16
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CY7C132/CY7C136
% i CY7C142/CY7C146
Switching Waveforms (Continued)
BUSY Timing Diagram No. 2 (Address Arbitration)

LEFT Address Valid First:
tpe OR tye

ADDRESS ADDRESS MATCH ADDRESS MISMATCH x

tps
ADDRESSg x
taLa F—tgHa
BUSYy

0106-17
BUSY Timing Diagram No. 2
RIGHT Address Valid First:
tre OR tye
ADDRESSR ADDRESS MATCH ADDRESS MISMATCH X
tps
ADDRESS, X
VY —tgHaA
BUSY,
0106-18
BUSY Timing Diagram No. 3
WRITE with BUSY (SLAVE: CY7C142/CY7C146) (Note 20):
} towe
WE 4
—tws twh —
BUSY \
0106-12
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SEMICONDUCTOR

Switching Waveforms (Continued)

Interrupt Timing Diagram (Note 5)

LEFT Side Sets INTR:
ADDRESS,. WRITE 7FF *XX X
| tins ta —>
CEL r /
] tens—
Ve @‘SA—A——}
twins
NTg \ 0106-19
RIGHT Side Clears INTR:
e tRC |
&R—* l‘*‘HA g —>]
f tens :
vie, S L LS
AR MR | /
_ tonr
INTR 7% 0106-20
RIGHT Side Sets INTL:
I twc |
ADDRESSg * WRITE 7FE -?(X X
s tua
CEq % r /
tens—
T\ | f
~ ] twins
iNT, X 0106-21
LEFT Side Clears INTL:
[ ‘RC |
ﬁLﬂ I*‘HA YN —+ /—
; tens I
w7 7777777 H
AV AR} /
toINR —
NTL jﬁ 0106-22
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CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED taa

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

12
e @
10 <
o
L
08 a
w
N
06 3
s
04 &
2
02 Isg
0.0
40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
<
12 =
=]
]
1.1 PN o
N Ta = 25°C g
I
10 <]
4
g —
09
08
a0 45 50 55 6.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE
30
25
20 g
<
s
15 3
g
-
10 8
05
0.0
00 10 20 30 40 50

SUPPLY VOLTAGE (V)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
10 o
08
0.6
04
Vec =50V
ViN =50V
0.2 Iss
0.0
55 250 125.0
AMBIENT TEMPERATURE (°C}
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 /
10
Vec =50V
08 b~
06
-55 2% 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
250 / p
20.0 /r
15.0 / 4
10.0 / Ta = 25°C
Y, Ve = 450 V
5.0
00
0 200 400 600 800 1000

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

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

Vec =5
| Ta-25

oV
“C

40

N

20

0.0

10 20 30

OUTPUT VOLTAGE (V)

4.0

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

140

120

100

80

60

40

20

//

Vee =
Ta =2

/

/

0.

075

0.50

]

10 20 3.0
OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME

4.0

Vee =50V
Ta = 25°C
ViN =05V

e

10

20 30

CYCLE FREQUENCY (MHz)

0106-25



?
SEMICONDUCTOR

CY7C132/CY7C136
CY7C142/CY7C146

Pin Configurations

L3
g P 0SB
D lo |on:n<"|

52-Pin LCC/PLCC 0106-23 0106-24
Top View
Ordering Information
Speed Ordering Package Operating Speed Ordering Package Operating
(ns) Code Type Range (ns) Code Type Range

CY7C132-35PC

35 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 168
45 CY7C132-45PC P25 Commercial 45 CY7C142-45PC P25 Commercial
CY7C132-45DC D26 CY7C142-45DC D26
CY7C132-45LC L68 CY7C142-45LC L68
CY7C132-45SDMB D26 Military CY7C142-45DMB D26 Military
CY7C132-45LMB 168 CY7C142-45LMB L68
55 CY7C132-55PC P25 Commercial 55 CY7C142-55PC P25 Commercial
CY7C132-55DC D26 CY7C142-55DC D26
CY7C132-55LC L68 CY7C142-55LC L68
CY7C132-55DMB D26 Military CY7C142-55DMB D26 Military
CY7C132-55LMB L68 CY7C142-55LMB L68
Speed Ordering Package Operating Speed Ordering Package Operating
(ns) Code Type Range (ns) Code Type Range
35 CY7C136-35LC L69 Commercial 35 CY7C146-35LC L69 Commercial
CY7C136-351C J69 CY7C146-351C J69
CY7C136-35LMB 169 Military CY7C146-35LMB L69 Military
45 CY7C136-45LC 169 Commercial 45 CY7C146-45L.C L69 Commercial
CY7C136-45JC J69 CY7C146-453C J69
CY7C136-45LMB L69 Military CY7C146-45LMB L69 Military
55 CY7C136-55LC L69 Commercial 55 CY7C146-55LC L69 Commercial
CY7C136-551C J69 CY7C146-551C J69
CY7C136-55LMB L69 Military CY7C146-55LMB L69 Military

Shaded area contains preliminary information.

2-74



%
SEMICONDUCTCR

MILITARY SPECIFICATIONS

CY7C132/CY7C136
CY7C142/CY7C146

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups Parameters Subgroups
VoH 1,2,3 Isp4 1,2,3
VoL 1,2,3
Vin 1,23
ViL Max. 1,2,3
Iix 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 J Subgroups Parameters I Subgroups
READ CYCLE BUSY/INTERRUPT
tAA 7,8.9,10,11 TIMING (Continued)
toHA 7,8,9,10,11 tOINR 789,101
tACE 7,8,9,10,11 tEINR 7.8.9,10,11
tDOE 7,8,9,10,11 HINR 7,8,9,10,11
WRITE CYCLE BUSY TIMING
1SCE 7,8,9,10,11 twall] 7.8,9,10,11
taw 7,89,10,11 tWH 789,10,11
tHA 7,89,10,11 tBDD 7,89.10,11
tsa 7,8,9,10,11 'pDD 7.8910,11
tPWE 7,8,9,10,11 twpD 7891011
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
IWINS 7,8,9,10,11
tEINS 7,8,9,10,11
tINS 7,8,9,10,11
Note:
1. CY7C142 only.

Document #: 38-00061-C

2-75




Features

E

<

® Automatic power-down when

deselected

CMOS for optimum
speed/power

High speed—25 ns
Low active power

- 440 mW (commercial)

—= 605 mW (military)

Low standby power
— 55 mW

outputs

greater than 2000V
electrostatic discharge

TTL compatible inputs and

Capable of withstanding

RESS
ICONDUCTOR

CYT7C147

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 Ajj).

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
L ‘A‘ DI AOS 1 Vee
A1[}2 As
INPUT BUFFER A3 Ar
U A3[]a Ag
A ]S Ay
Aol As[]e A
Mt W e po[]7 A
e B :> 64 x 64 :> 5 N o Wel]s Dl
As—>] & ARRAY 2 ono[]e CE
Ac—p| E ]
A~ € 0019-2
i 73 -
e
POWER
COLUMN DECODER DOWN L@_
RN "
As As Ag Ag ArpAn
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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SEMICONDUCTOR
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 ...........c.cooonnn —55°Cto +125°C LatchupCurrent ............coovveinnnnnn. >200 mA
Supply Voltage to Ground Potential .
(Pin 18 0PN D). . weeenreennrennnnn. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient V.
INHigh Z State. . ...ouvveennneennn... —0.5V to +7.0V Ange Temperature cc
DCInput 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!
Parameters Description Test Conditions 7C147-25 7C147-35, 45 Units
Min. Max. Min. Max.
Vou Output HIGH Voltage | Ve = Min. Iou = —40mA | 24 24 v
VoL Output LOW Voltage Vee = Min. IoL = 120mA 0.4 0.4 v
ViH Input High Voltage 2.0 6.0 2.0 6.0 \4
ViL Input Low Voltage —3.0 0.8 —-3.0 0.8 A\
Iix Input Load Current GND < Vi < Vee -10 | +10 | —10 | +10 A
Output Leakage GND < Vo < Ve _ _
Toz Current Output Disabled 50 +30 0 +30 RA
Output Short!1] _ _ i _ _
Ios Circuit Current Vce = Max. Voutr = GND 350 350 mA
Icc Ve Operating Vce = Max. Commercial 90 80 mA
Supply Current Ioyr = OmA Military 110
Iss Automatic CE[2] Max. Vg, Commercial 15 10 mA
1 Power Down Current CE = Vig Military 10
Capacitance!5!
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz F
: Vee = 5.0V P
Cout Output Capacitance cc : 6
Notes:

3. Ty 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.

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 Ve power-up, otherwise Isg will exceed
values given.

AC Test Loads and Waveforms

2 R13290
sV W 5V 1329 ALL INPUT PULSES
ouTPUT OUTPUT 3 30V o 0%
L R2 5oF <: R2 GND 10% 10%
INcLUDING T~ 30 PF 2029 P S 2020 <5ns—»| fe— <sns
3IG AND INCLUDING <
SCOPE égsoﬁgn 0019-6
= = = = 0019-4 Figure 2
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1250
OUTPUT O————— AAA~———01.90 V 0019-5
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Switching Characteristics Over Operating Rangel6]
Parameters Description 7C147-25 7C247-35 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 ZI[8] 5 5 5 ns
tHZCE CEHIGH to High 217, 8] 20 30 30 ns
tpy CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 20 20 ns
WRITE CYCLED!
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
tSD 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 ZI8] 0 0 0 ns
tHZWE WE LOW to High Z[7, 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 O to 3.0V and output

loading of the specified 1o1./Iog and 30 pF load capacitance.
7. tHzCE and tHzwe are tested with C, = 5 pF as in Figure 1b.
Transition is measured + 500 mV from steady state voltage.

8. At any given temperature and voltage condition, tyz is less than tp 7,

for all devices.

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

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, CE = Vpr..

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

tRe

ADDRESS

X

taa

toHA

DATA OUT

PREVIOUS DATA VALID

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

tACE
tLzcE | [e—thzce—»|
IMPEDANCE
DATA OUT HIGH IMPEDANCE '\/ 7\ ( %7\  DATAVALID )_____
p——tpu tPD:
icc
suPrLY so% s
CURRENT 158
0019-8
Write Cycle No. 1 (WE Controlled ) (Note 9)
| 'VV\.
ADDRESS * }(
tsce
o 4
= WX . TIIIAIIIIIIIIIs
tAw THA
s twe
W \ \ /
e AN\ 7
! tsD tHD
DATAIN * DATA-IN VALID
%—tuzws——l ~———ttzw5—°1
j HIGH IMPEDANCE ’
DATA OUT DATA UNDEFINED r 4
0019-9
Write Cycle No. 2 (CE Controlled) (Note 9)
[ twe |
ADDRESS
tsa —! tsce
= NL f l
taw tHA
EZAALARRARRARRARY . /
|- tsp tho
DATA IN DATA-IN VALID }7
<—tnzw5‘———|
\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED I
0019-10

Note: If CE 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

NORMALIZED SUPPLY CURRENT
B SUPPLY VOLTAGE

1:2 %

lec

0.8 [
06
ViN=5V
04 Ta = 25°C
0.2
Iss
0.0 |
40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
12
1.1
‘ Ta = 25°C
10
\
09
08
40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

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

30 —
25
20 Ta =25°C
1K Q 8 PULL-UP
RESISTOR TO Vce
15
|
1.0 =2
05 /
0.0
0.0 1.0 20 3.0 40 50

SUPPLY VOLTAGE (V)

NORMALIZED Icc. Iss

NORMALIZED tap

DELTA tap (ns)

08

0.6

0.4

0.2

0.0

0.8

06

NORMALIZED SUPPLY CURRENT
vs, AMBIENT TEMPERATURE

lcc
Vee =50V
ViN =50V
Ise
-65 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
P
Vee =50V
-55 25 125

&
o

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs, OUTPUT LOADING

]
A
/ Ta = 25°C
/ Vec=45V
0 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

A

AN

N

60 \
\ Vee =50V
Ta = 25°C

-
o
=]

40

20
0
0.0 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
160
140
120 —
100
80
Vec =50V _|
& / Ta = 25°C
40 /
20
0
0 10 20 3.0 4.0
QUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. CYCLE TIME
N
Vee =56.0V
13—Ta=25C
ViN=0.5V
12
1.1
1.0
0.9
08

0 10 20 30 40 50
CYCLE FREQUENCY (MHz)
0019-11
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Ordering Information Address Designators
Speed . Package Operating Address Address Pin
(ns) Ordering Code Type Range Name Function Number
25 CY7C147-25PC P3 Commercial Ao Xo 1
CY7C147-25DC D4 Commercial Al X 2
CY7C147-25LC L50 Commercial
. Ap X2 3
35 CY7C147-35PC P3 Commercial
CY7C147-35DC D4 Commercial A3 X3 4
CY7C147-35LC L50 Commercial Ag Yo 5
CY7C147-35DMB D4 Military A Y 6
CY7C147-35LMB L50 Military 3 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
CY7C147-45SLMB L50 Military Ag Y3 14
Ao Y4 13
An 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
VIH 1,2,3
ViL Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsBi 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
WRITE CYCLE

twc 7,8,9,10,11
tSCE 7,8,9,10,11
AW 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

® Automatic power-down when
deselected (7C148)

CMOS for optimum
speed/power

e 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
SEMICONDUCTCR

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 Ayg).

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 (A through Ag) is
present on the four data input/output
pins (I/Og 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
—t
e
| N
INPUT BUF FE:—_‘_—L—j
Ag —pd < ? 1/0g
he— 8 £ N 0001-2
Ar—w1 8 :> 64 x 64 3 H0y
w w -.
As—md O ARRAY :> [}
A5 ) § é i 1/02
Aa—sn 1/03
L {2} i
POWER
COLUMN DECODER | | 32!"4’;, L &3
frer
Az Az A1 Ag WE
0001-1 0001-3
Selection Guide
7C148-25 7C148-35 7C148-45 7C149-25 7C149-35 7C149-45
Mazximum Access Time (ns) 25 35 45 25 35 45
Maximum Operating Commercial 90 80 80 90 80 80
Current (mA) Military 110 110 110 110
Maximum Standby Commercial 15 10 10
Current (mA) Military 10 10
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CY7C149
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 ... —55°Cto +125°C Latchup CUTENt . . .« v e evveeeneenneennnnns >200 mA
Supply Voltage to Ground Potential
(Pin18toPin9)......c.ooevnennnen.. —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs i
in Hig(l)l Zggtatep?. e u .P. t ......... —0.5Vto +7.0V Range Te?n':l’ll':ltlltre Vee
DCInput Voltage ................... —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 Rangel12]
Parameters Description Test Conditions 7C148/9-25 | 7C148/9-35, 45 | 146
Min. | Max.| Min, | Max.
IoH Output High Current Vou = 24V Vee = 4.5V —4 —4 mA
IoL Output Low Current Vor = 0.4V 8 8 mA
Vi Input High Voltage 20 | 6.0 2.0 6.0 \4
ViL Input Low Voltage —3.0| 08 | —3.0 0.8 \4
Iix Input Load Current GND < V] < Voo —10( 10 —10 10 HA
Ioz Output Leakage Current| GND < Vo < V¢ Output Disabled —50| 50 -50 50 RA
a inpu:/(é;zptamzancem] Test Frequency = 1.0 MHz > 5 pF
Cr0 (g:pl;citaic%l[lm Ta = 25°C, Al Pins at OV, Ve = 5V 7 7
Iec ;’CC Operating Max. Voo, CS < Vi Commercial 90 80 mA
upply Current Output Open Military 110
Isp Qutomatic CS Max. Vo, 7C148 Commercial 15 10 mA
ower Down Current |[CS = Vg only Military 10
Iro léeak Power-On Max. Vcc,m 7C148 Commercial 15 10 mA
urrent CS =2 Vig only Military 10
Tos 8}1tp1.1t Short GN][) <Vpo < Commercial +275 +275 mA
ircuit Current Vecllol 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 IoL/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 V¢ 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

R1481Q

| d

w

R14810

sV

O——————AM—
OUTPUT OT_L
SR2

(=2

. At any given temperature and voltage condition, tyz is less than t .z
for all devices. Transition is measured 3500 mV from steady state
voltage with specified loading in Figure 1b.

7. WE is high for read cycle.
8. Device is continuously selected, CS = ViL.
9. Address valid prior to or coincident with CS transition low.

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

T is the “instant on” case temperature.

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

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

1L
12.

13.

ALL INPUT PULSES
30V ) l

INCLUDING'
===JIG AND b= GND 0% 10%
= SCOPE =
<10ns Swngom 5
Figure 1a Figure 1b
Equivalent To: Figure 2

THEVENIN EQUIVALENT
1679

OUTPUT O—————AAA————0 173V 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
tRC Care Time (Read Cycle Time) % 3 45 s
Address Valid to Data Out
taa Valid Delay (Address Access Time) % 35 4 ns
taCst Chip Select Low to Data Out Valid 2514] 35 45 ns
taACS2 (CY7C148 only) 30[5] 35 45
Chip Select Low to Data Out Valid
tacs (CY7C149 only) 15 15 20 ns
Chip Select Low to 7C148 8 10 10
tLZ[6] ns
Data Out On 7C149 5 5 5
trrzl6) gll"itposf‘}le“ High to Data 0 15 0 20 0 20 ns
Address Unknown to Data Qut
toH 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) 25 35 45 'ns
| yeEmblone 0 so 5 »
twR Address Hold from Write End 5 5 5 ns
Write Enable to Output
6.
twz[6] in High Z 0 8 0 10 0 15 ns
tpw Data in Valid to Write Enable High 12 20 20 ns
tpH Data Hold Time 0 0 0 ns
tas gs:;f:iz ‘z;hd to Write 0 0 0 ns
tewl2 g:;%iegghm»v to Write 20 30 4 ns
Write Enable High to Output
6
towlel in Low Z 0 0 0 "
tAw Address Valid to End of Write 20 30 35 ns
Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)
tRc !
ADDRESS j&
toH e '
DATA OUT PREVIOUS DATA VALID DATA VALID
0001-6
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Switching Waveforms (Continued)

Read Cycle No. 2 (Notes 7, 9)

tRC
L] Xt 7£
tacs
w2 thz
MPEDA
HIGH IMPEDANCE IMPEDANCE
DATA OUT L DATA VALID ‘>____
AN
[e——1tpy Q———tpu—-—ﬁ‘
Vee o0% ) Icc
SUPPLY 50%
CURRENT L_ .
0001-7
Write Cycle No. 1 (WE Controlled)
twe »l
ADDRESS ><
tow
= W\ (77777
\ / ”
taw “NR———‘J
je——————tas twe
we \ \X jl
e tow toH
DATA 1/0 * DATA-IN VALID
-—-b~z———-l tow
H
DATA1/0 DATA UNDEFINED ); IGH IMPEDANCE
0001-8
Write Cycle No, 2 (CS Controlled)
we
ADDRESS X X
tew
— tAS
[+ SK ](
taw tWR ——
twe
WE
t tow toH
DATA 1/0 DATA-IN VALID
‘-—-th—.'
\ HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED )

Note: If CS goes high simultaneously with WE high, the output r
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Typical DC and AC Characteristics

NORMALIZED Icc. Isg

NORMALIZED taa

NORMALIZED ipg

AL SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT

1.2
lce
1.0
0.8 /
0.6
ViN=5V
0.4 Ta =25°C
0.2
Iss
0.0
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
1.2
1.1
‘ Ta =25°C
1.0 -
—]
0.9
08
40 45 5.0 55 ° 6.0

SUPPLY VOLTAGE (V}

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

3.0
28
2.0 Ta =26°C
1K Q &8 PULL-UP
RESISTOR TO Ve
15
|
1.0 8.
0.5 /
0.0
00 10 20 30 40 50

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Isp

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
10 lcc
0.8
0.6
0.4
Vee =50V
VIN =50V
0.2
Is8
0.0
-55 250 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
16 vs. AMBIENT TEMPERATURE
1.4 //
1.2
1.0
Vee =50V
0.8 pp
0.6
-65 25 126
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0 o
200 b
16.
5.0 / 7
10.0
/ Veo =45V
lcc = 4
5.0 V. d
0.0
0 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

CY7C149
OUTPUT SOURCE CURRENT
vs, OUTPUT VOLTAGE
100
80 N \
60
\ Vee =50V
= 25°C
© N  Ta=25
20
0 \
0.0 1.0 20 3.0 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140 .
120
o /P,-i
A
80
&0 Vcc =560V
Ta = 25°C
40 /
20
0
0.0 1.0 20 3.0 4.0
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs, ACCESS TIME
14
13
2 N
11 \
1.0
09
08
10 20 30 40 80 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 A9 Yo 5
CY7C149-25PC AL Y 6
CY7C148-25DC D4
CY7C149-25DC 22 12 Z
CY7C14825LC L50 3 3
CY7C149-25LC Ay Xo 3

35 CY7C148-35PC P3 Commercial As X3 2
CY7C149-35PC Ag X, 1
CY7C148-35DC D4 A7 Xs 17
CY7C149-35DC e X v
CY7C148-35LC L50
CY7C149-35LC Ay X 13
CY7C148-35DMB D4 Military
CY7C149-35DMB
CY7C148-35LMB L50 ~—COLUMN
CY7C149-35LMB QUTPUTS

45 CY7C148-45PC P3 Commercial
CY7C149-45PC

ROW 0
CY7C148-45DC D4
CY7C149-45DC
CY7C148-45LC L50
CY7C149-45LC
CY7C148-45SDMB D4 . Military
CY7C149-45DMB
CY7C148-45LMB L50 W8S
CY7C149-45LMB
0001-11
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Ion 1,2,3
IoL 1,2,3
Via 1,2,3
ViL Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isgll] 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7,8,9,10,11
tacsil!] 7,8,9,10,11
tacs2lll 7,8,9,10,11
tacst? 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
tDwW 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

e 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

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 I/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) input 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 itmpedance 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 D2 D3 s 4 O 24 L1 Ve
S a2 23[7 A,
DATA INPUT AT" gs 21 A
CONTROL a4 21 A
1 A [Os 20 ] ®’S
[ ] 19[]°¢cs
:o g Ay 7 18] WE
A; S 0 o, s 17 ] o€
a—» 8 ) ! o, e 16 [ ps
:; g 0, [] 10 15 0,
ﬁ pAviade o, O n ,14:|03
\ Szzo onp [] 12 130,
6
ﬁg COLUMN DECODER 0028-13 0028-2
Ag 0028-1
Selection Guide
7C150-12 7C150-15 7C150-25 7C150-35
Maximum Access Time (ns) Commercial 12 15 2 35
Military 15 25 35
Mazximum Operating Current (mA) Commercial 20 0 20 %0
Military 100 100 100
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%m CY7C150
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...............ooiieii.n, >200 mA
Supply Voltage to Ground Potential .
(PN 24 t0 PIN12) e oo nveeeeearnnenn. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Ra Ambient V.
INHIgh Z StAte . v vveeennnnenennn. —0.5Vto +7.0V e Temperature cc
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]
A 7C150-12, 15, 25, 35
Parameters Description Test Conditions Units
Min., Max,
Von Output HIGH Voltage Vce = Min, Iopg = —4.0mA 24 v
VoL Output LOW Voltage Vee = Min, Ior = 12.0 mA 0.4 A%
Vi Input High Voltage 2.0 Vee \%
ViL Input Low Voltage —-3.0 0.8 A\’
Ix Input Load Current GND < Vi < Vee -10 +10 uA
Output Leakage GND < Vg < Ve _
loz Current Output Disabled 0 +30 RA
Ios Output Short[1] Vec = Max, Vout = GND —300 mA
L Ve Operating Vee = Max. Commercial 90 mA
cC 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, V¢c = 5.0V 5 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 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 2
5V SV
OUTPUT

R1329Q

o—T- ouTPUT o——I——q
>

R2 5 <
>

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

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

,
<
30 pF pF
INCLUDING 2029 S 202
JIG AND I j ;':'g;%%'“ﬁ 1 @ 0028-5
score L L SCOPE L~ 1 Figure 2. All Input Pulses
0028-3
Figure 1a Figure 1b
Equivalent To:
THEVENIN EQUIVALENT

1250
OUTPUT O———AAN———01.90 V
0028-4




;}%m ‘ CY7C150
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4 5

A 7C150-12 7C150-15 7C150-25 7C150-35 .

Parameters Description - Units
Min, | Max. | Min. | Max. | Min. | Max. | Min, | Max.

READ CYCLE
trC 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 ZI[7] 0 0 0 0 ns
tHzCs CS HIGH to High ZI6,7] 8 0 11 0 20 0 25 ns
tDOE OE LOW to Data Valid 8 10 15 20 ns
tLZOE OE LOW to Low 27! 0 0 0 0 ns
tHZOR OE HIGH to High Z!6, 71 0 8 0 9 0 20 0 25 ns
WRITE CYCLEIS]
twe Write Cycle Time 12 15 25 35 ns
tscs CS LOW to Write End 8 1 15 20 ns
tAw Address Set-up to Write End 10 13 20 30 ns
tHA Address Hold from Write End 2 5 5 ns
tSA Address Set-up to Write Start 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 5 5 ns
tLZWE WE HIGH to Low Z[7] 0 ns
tHZWE WE LOW to High Z[6,7] 0 8 12 0 20 25 ns
RESET CYCLE
tRRC Reset Cycle Time 24 30 50 70 ns
tSAR Address Valid to Beginning of Reset 0 0 0 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 0 0 ns
tHZRS Reset LOW to Output in High Z[6, 7] 0 8 0 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 Io1./Ion and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

6. tHZCs, tHZOE, tHZR and tgzwE 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- iﬁe of the signal that terminates the write.
age. 9. WE is HIGH for read cycle.

7. At any given temperature and voltage condition, tHz is less than trz 10. Device is continuously selected, CS and OE = Vyj.
for any given device. 11. Address valid prior to or coincident with CS transition LOW.
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% CY7C150
SEMICONDUCTOR
Switching Waveforms

ADDRESS X »

Read Cycle No. 1 (Notes 9, 10)
taa !
"——'OHA-—_-—:'L
DATA OUT PREVIOUS DATA VALID DATA VALID

0028-6
Read Cycle No. 2 (Notes 9, 11)
tRC
tacs
OF
N
N\
tDOE +tHZOE
e tLzoE——> [ thzcs —|
IMP:IL?:NCE
DATA OUT HIGH IMPEDANCE ( ( ( ( DATA VALID )——
t2es
0028-8
Write Cycle No. 1 (WE Controlled) (Note 8)
} twe |
ADDRESS * i
tscs
% \\A\R 77777777777,
taw tHa—>1
tsa tPWE

" AN 7

——————— 15D tHp
DATA IN DATA-IN VALID *

Fe———tHzwe ———l H—!LZWE—”
\ HIGH IMPEDANCE /

DATA OUT DATA UNDEFINED

\

0028-9
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;ﬁm CY7C150
SEMICONDUCTOR

Switching Waveforms (Continued)
Write Cycle No. 2 (CS Controlled) (Note 8)

twe -»{
ADDRESS *
tsA ! tscs
o
tHa

. \ )

taw

r———————'rws-———————-

=\ \\MANMANANNANK 77T

.'av
DATAIN * DATA-IN VALID

re———tzWe—|

HIGH IMPEDANCE

DATAI/O DATA UNDEFINED

0028-10
Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.

Reset Cycle
i~ tRRe i
ADDRESS X ) &
sAR tHaR
WE / /. 'SWER tHWER \' “
tscsr tiesr ‘
& ' | LTI
tpRs
RESET N\ /[
tuzRrs tzrs
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.
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Typical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED tapn

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE

14

12 +

lec

10

08

0.6

0.4

0.2 Iss
6.0

4.0 45 5.0 55 6.0

SUPPLY VOLTAGE (V}

NORMALIZED ACCESS TIME

vs. SUPPLY VOLTAGE
14
1.3
12
11 P

\\ Ta = 25°C
10
.
09
08
40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

3.0

25

20

15

10

05

0.0
0.0 10 20 30 4.0 50

SUPPLY VOLTAGE (V)

NORMALIZED Icc. Iss

NORMALIZED tan

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

12
10 Toc
08
0.6

04

Vee =50V
ViN =50V
0.2 Isg
0.0
-85 250 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE

1.6

14

12 <
3 /

Vec =5.0V
08 >
0.6
-565 25 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

30 T
Ta = 25°C /
Vec =45V
20
10 ,/
0

0 200 400 600 800 1000

CAPACITANCE (pF}

2-95

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

NORMALIZED Icc

OUTPUT SOURCE CURRENT

60 vs. OUTPUT VOLTAGE

50\

Vec =50V
Ta = 25°C

40

AN

30

N

20

AN

[
0

10 20 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT

5Dvs. OUTPUT VOLTAGE

125

7%

50

25

Ve =50V

Ta =25°C |

|

1.0 20 30 40 5.0

OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME

11

09

08

10 20 30 40

CYCLE FREQUENCY (MHz)
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&
SEMICONDUCTOR
Truth Table Ordering Information
Inputs Speed Package Operating
d
S | we | oE | /8 Outputs Mode (ns) Ordering Code Type Range
H X X X HighZ Not Selected 12 CY7C150-12PC P13A Commercial
L H X L High Z Reset CY7C150-12DC D14
L L X H High Z Write CY7C150-12LC L54
L H L H 00-03 Read CY7C150-128C S13
L X H H High Z 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 Di4
CY7C150-25LC L54
CY7C150-258C S13
CY7C150-25DMB Di4 Military
CY7C150-25LMB L54
35 CY7C150-35PC P13A Commercial
CY7C150-35DC Di4
CY7C150-35L.C L54
CY7C150-358C S13
CY7C150-35DMB D14 Military
CY7C150-35LMB L54
Bit Map Address Designators
COLUMN
5, |ga~'5 | oommuns Address | Address Pin
" Name Function Number
Ao Xo 21
Ay X1 22
As Xz 23
A3 X3 1
Aq X4 2
Rowo As Xs 3
3 As Yo 4
A7 Yi 5
: Ag Y, 6
¢ Ay Y3 7
80
61
62
ROW 63

2-96
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CY7C150

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

Switching Characteristics

Parameters L Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7.8,9,10,11
tOHA 7,8,9,10,11
tACs 7,8,9,10,11
WRITE CYCLE

twe 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
tsb 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

High speed—20 ns
Data In and Data Out latches

TTL compatible inputs and
outputs

Self-timed write

Capable of withstanding greater

than 2001V electrostatic
discharge

CYPRESS
SEMICONDUCTCR

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 1/0 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
Ao—A)3 are loaded into the input reg-
isters. A memory access occurs, and

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
WEp 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 WEg and WE;
signals do not tristate the outputs.

¢ Common 1/0 data is held after a read cycle beyond A die coat insures alpha immunity.
the next rising edge of CLOCK in
SPARCTM js a trademark of Sun Microsystems, Inc.
Logic Block Diagram

> DATA=IN 0=7 LATCH

Q
I

DATA=IN 8 =15 LATCH

[> INPUT DATA HOLD LATCH

ARRAY 1

8096 x 16

DATA=OUT 8~ 15 LATCH

SELF
TIMED INPUT DATA HOLD LATCH
WRITE
ARRAY 0
W, p——— rec 8096 x 16
we, pr——————-4| reG
—
ao=ry3 I
REG
ouTPUT
crock [l HOLD DATA-OUT 0=7 LATCH
DELAY
% >

1/0p=1/07

1/0g=1/015
01531
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57%% PRELIMINARY  CY7C157
SEMICONDUCTOR -
Selection Guide
7C157-20 7C157-24 7C157-33
Maximum Clock to Commercial 20 24 33
Output (ns) Military 24 33 E
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..............oovieeii.., >200 mA
Supply Voltage to Ground Potential ....—0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs
inHighZState........ccooovvannnn. —0.5Vto +7.0V R Ambient v,
ange Temperature cc
DClInput Voltage .........coovnunnn. —3.0Vto +7.0V - -
Output Current into Outputs (LOW) ............ 50 mA Commercial 0"Cto +70°C 3V +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 | Vce = Min, Iog = —4.0mA 2.4 24 24 A\’
VoL Output LOW Voltage Vce = Min, Ior, = 8.0 mA 0.4 0.4 0.4 v
Vin Input HIGH Voltage 22 | Voe | 22 { Vee | 22 | Vec | V
ViL Input LOW Voltage —3.0| 0.8 | —30{ 08 [—-3.0( 08 v
Iix Input Load Current GND < Vi < Ve —10| +10( —10{ +10 | —10| +10 | pA
Ioz Output Leakage Current | GND < Vo < V¢, Output Disabled | —50| +50 | —50{ +50 | —50| +50 | pA
Output Short Circuit _ _ _ _ _
Ios Currentl1] Vce = Max, Voyt = GND 350 350 350 mA
Ic Vo Operating Voo = Max. Commercial 250 250 250 mA
C Supply Current Iour = OmA Military 300 300
Capacitancel2]
Parameters Description Test Conditions Max. Units
CiN Input Capacitance Ta = 25°C, f = 1 MHz 5 pF
CouTt Output Capacitance Vee = 5.0VE 8
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.
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SEMICONDUCTOR
AC Test Loads and Waveforms

R1481Q RY 4810 All Input Pulses
5 V O AAA-—y sV
30v
OuUTPUT O—T—— ouTPUT (;’-_.-——?b
100 oF :E :;50 Sof :: ;:Sﬂ GND
Imcn.uomc‘l_ Imcwnmc‘i
- JiG AND - LJIG AND k-
* SCOPE - = SCOPE -
0153-3 0153-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1679
OUTPUT O~————AM——0 1.73V
0153-6

Switching Characteristics Over Operating Range [4: 5]

.2006] .24[6] -
P eters Description 7C157-20 7C157-24/ 7C157-33 Units
Min, | Max. | Min. | Max. | Min. | Max.

READ CYCLE 8l
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 Tristatel10] 8 10 15 ns
tGHCH OE HIGH to Next Clock HIGH 7 7 7 ns
tpvcL Data in Setup to Clock 6 6 7 ns
tcLDX Data in Hold from Clock 2 2 2 ns
twLCL WEx LOW to Clock LOWI12, 13] 4 4 6 ns
teLWH Clock LOW to WEx HIGH!12, 131 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 Cp = 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 WEg or WE;.
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 12. X = Oor 1 for low byte and high byte, respectively.
loading of the specified IoL/Ion and 100 pF load capacitance. 13. Self Timed Write is triggered on falling edge of registered WEg 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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SEMICONDUCTOR

Switching Waveforms
Read Cycle
taven *— tchax
ADDRESS ADD (N) ADD(N+ 1)
OE
t
toLox CHQV
teHaz tenax

osin our 77777777777 s W o

twhen —:'
ey

0153~-7
Write Cycle
CcLOCK 7
ADDRESS ADD(N + 1)
toHen
OF
tover T+ toLox
owa /11111 D(N) D(N+1) foffff
twieL toLwn
0153-8
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Pin Timing Cross Reference Pin Configuration
. Timing s
Pin Name Reference Description
Clock C Clock Inputs
Ao-A13 A Address Inputs C;:o
1/09-1/015 (Input) D Data Inputs 1/045
1/00-1/015 (Output) Q Data Outputs :jg' 4
— 13
WEo, WE|, WEx w Write Enable 1/042
OE G Output Enable Vsso
1/040
1/0g
| / 08
Vsso
Vsso
212223242526 27282930313233
0153-2
Top View -
Truth Table
— — Inputs — Outputs
OE Eo (4 CLOCK) WE; (4 CLOCK)
X X X High Z
H H H High Z
L H H 1/00-1/015
H L H 1/09-1/07
H H L 1/03-1/015
H L L 1/00-1/015
Notes:

14. Data In latch is transparent when clock T HIGH.
15. Data In latch is closed when clock | LOW.

Ordering Information

S(;I"’:)" Ordering Code P?&';ge 0{’:;:::3
20 CY7C157-20LC L69 Commercial
CY17C157-20JC J69
24 CY7C157-24LC L69
CY7C157-24JC J69
CY7C157-24LMB L69 Military
33 CY7C157-33LC L69 Commercial
CY7C157-331C J69
CY7C157-33LMB L69 Military
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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
Ios 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tCHCH 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
tbvCcL 7,8,9,10,11
tAVCH 7,8,9,10,11
tCHAX 7,8,9,10,11
tcLDX 7,8,9,10,11
tDVwWL 7,8,9,10,11
tWLDX 7,8,9,10,11

Document #: 38-00098
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Features

¢ Automatic power-down when

deselected

o Transparent Write (7C161)
e CMOS for optimum speed/

power
e High speed
= 10 ns taa

e Low active power
— 525 mW at 40

— 150 mW

MHz

Low standby power

¢ TTL compatible inputs and

outputs

e Capable of withstanding greater

than 2001V electrostatic

SEMICONDUCTCR

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
I70. These RAMs are developed by
Aspen Semiconductor Corporation, a
subsidiary of Cypress Semiconductor.
Easy memory expansion is provided by
active LOW chip enables (CEj, 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 (CE;, 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 A;3).

Reading the device is accomplished by
taking the chip enables (CE;, CE;)
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, CE3) are HIGH.

discharge
Logic Block Diagram Pin Configurations
1 o
N
-1 Iy
— N
[ —< 2 p
1 A | As =1 28k vee
INPUT BUFFER N 3 Ag—y2 27| Ay N8
a3 26 a5 <L <>
Ag: 4 254, N .
A S 0 Ag—5 24 A 3 12
5 & — ’ A|Z— s 23p- A:, A4 Ayt
App] B 4 N o A As Ato
A § 256 X256 < e t 117 225 A a
Al B ARRAY i N Ajz=48 21f=1, A7 Is
As; § & e 02 Aiz—{9 20f- 05 Ag 2
:: 1 N . lo=] 10 18f-o0, o %
> LS DR SR S
| b = Yo 1314151617
POWER —OCK— e 3 16} W AT
CoLuMN pecoper | | POWN C%_ &, oND—{ 14 15}, S g S
G, 0152-3
f} ‘,—ttf ! o] t1. 0152-2
AR 21 ! 7c182 oju !
: : WE
. ot
| oty dhll
: 7C161 ON§V :
----- 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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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°Cto +150°C Static Discharge Voltage . .................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent...............c.ovvuunun.. >200 mA
Supply Voltage to Ground Potential Onperating Range
(Pin24toPin12)..........oovient. —0.5Vto +7.0V Ld g g -
DC Voltage Applied to Outputs Range T Amb]e't't Vee
inHighZState. . ......covvvneeennn.. —0.5V to +7.0V : emperature
Input Voltagel14l .. .................. ~3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ........... ..20mA 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.
Vou Output HIGH Voltage | Vcc = Min,, Iog = —4.0mA 2.4 24 2.4 A\’
VoL Output LOW Voltage | Vcc = Min,, Ior, = 8.0 mA 0.4 0.4 0.4 v
ViH Input HIGH Voltage 22 | Voo | 22 | Vee | 22 V) Vee | V
ViL Input LOW Voltagel14] -05( 08 | —05{ 08 |-05]| 08 \4
I1x Input Load Current GND < V] < V¢ —10| +10| —10} +10| —10] +10 | mA
Output Leakage GND < Vg < Ve, _ _ _
Ioz Current Output Dsbid. 10 +10 10 +10 10| +10 | pA
Output Short Circuit _
Ios Curvontl] Vce = Max., Vour = GND —350 -350 —350| mA
I Automatic CE Yce = Max. Commercial 105 105 105
CCy Power Down Current | LOUT = O mA mA
f = 40 MHz Military 130 130
I Vcc Operating Vce = Max. Commercial 125 120 115
G Supply Current Iour = OmA mA
f = fmax. Military 150 135
Isp Automatic CE Max. Ve, CE = Vig Commercial 30 30 30 | ma
Power Down Current | Min. Duty Cycle = 100% | Military 50 50
Capacitance!2]
Parameters Description Test Conditions Max,[13] Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vo = 5.0V 5 pF
Cour Output Capacitance Ta = 25°C,f = 1 MHz, Ve = 5.0V 7 pF
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 3. Ta is the “instant on” case temperature.
the short circuit should not exceed 30 seconds. 4. See the last page of this specification for Group A subgroup testing
2. Tested initially and after any design or process changes that may information.

affect these parameters.

AC Test Loads and Waveforms

R1 4810 R1 4810 30V ) {
5V O AA A= 5V O AA A= 90% 90%
ouTPUT b ouTPUT ] 10% 10%
l GND ‘
<R2 < R2 -
cL ::255.0. 5pF ::255.0. <5ns L‘ — <5ns
INCLUDING INCLUDING 0152-5
JG AND  _| JGAND  _| i
= scorE = — ScoPE = 0152-4 Figure 2
Figure 1a Figure 1b
Iquivalent to: THEVENIN EQUIVALENT

16752
OUTPUT O———AM——0 1.73V  0152-6
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Switching Characteristics Over Operating Rangel4. 5, 12}

7C161-10 7C161-12 7C161-15
Parameters Description 7C162-10 7C162-12 7C162-15 Units
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC Read Cycle Time 10 12 15 ns
tAA Address to Data Valid 10 12 15 ns
tOHA Output Hold from Address Change 2 3 3 ns
tACE CE LOW to Data Valid 10 12 15 ns
tLZCE CE LOW to Low ZI[7] 2 3 3 ns
tHZCE CE HIGH to High ZI[6, 7] 6 8 8 ns
tDOE OE LOW to Data Valid 8 10 10 ns
tLZOE OELOW o LOW Z 2 3 2 ns
tHZOE OF HIGH to HIGH Z 6 8 8 ns
tpu CE LOW to Power Up 0 0 0 ns
tPD CE HIGH to Power Down 10 12 15 ns
WRITE CYCLEI8]
twe Write Cycle Time 10 12 15 ns
1SCE CE LOW to Write End 8 10 12 ns
tAwW Address Set-up to Write End 8 10 12 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 8 10 12 ns
tsp Data Set-up to Write End 8 10 10 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low Z[7] (7C162) 3 ns
tHZWE WE LOW to High ZI[6.7] (7C162) 5 7 7 ns
tAWE WE LOW to Data Valid (7C161) 10 12 15 ns
tADV Data Valid to Output Valid (7C161) 10 12 15 ns
Notes:

5. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output
loading of the specified Io1 /Ion and Cr, = 30 pF load capacitance
for 15 ns ta A devices and Cy, = 20 pF load capacitance for 10 ns and

12 ns tp A devices.

)

tHzCE and tyzwe are specified with C, = 5 pF as in Figure Ib.

Transition is measured * 500 mV from steady state voltage.

-

. At any given temperature and voltage condition, tyz is less than trz

for any given device.

Switching Waveforms[12]
Read Cycle No. 1[9,10]

e

The internal write time of the memory is defined by the overlap of

CEj, CE; LOW and WE LOW. Both signals must be LOW to initi-
ate a write and either signal can terminate a write by going HIGH.

rising edge of the signal that terminates the write.

o

. WE is HIGH for read cycle.

10. Device is continuously selected, CE, CE; = Vjr.
11. Address valid prior to or coincident with CEj, CE; transition LOW.

12. Both CE; and CE; are represented by CE in the Switching Charac-
teristics and Waveforms. :

1

w

= 10 pF,
1

Es

Cout = 1

Re

ViL (min.) = —3.0V for pulse width < 20 ns.

The data input setup and hold timing should be referenced to the

. For all packages excegt i;ardip (D22) which has maximums of CiN
pr.

ADDRESS

A

DATA OUT

taa:
t H
PREVIOUS DATA VALID )M

DATA VALID
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' Creress
%CONDUG‘OR

Switching Waveforms[12] (Continued)

Read Cyclel9, 11]
RC
e o 2
tace
OF —-j
[« toE L~ tHzoE —=]
je————11 20 le— tzce—
HIGH IMPEDANCE [T T 77 IMPEDANCI
DATA OUT DATA VALID
- AN )
b——tpy tPD-
Vee \ icc
SUPPLY 50% 50% F
CURRENT ISB
0152-8
Write Cycle No. 1 (WE Controlled)[8!
twe |
ADDRESS )( *
_ tsce
& NNk LN
taw Ha—
tsa tpwe
WE NNk 7
tsp { tup
DATA IN p 4 DATA=IN VALID *
F—thzwe <——"sz£——7
DATA OUT oy
(7c161) DATA UNDEFINED } DATA VALID
0152-9
Write Cycle No. 2 (CE Controlled)[8!
twe |
ADDRESS )(
tsA f tsce
TE * 7(
taw n tha —|
PWE
WE N NIAMNNANNNANNNNNANNNAY L/
[ tsp {tup
DATA IN * DATA-IN VALID *
tzwe —
DATA OUT DATA UNDEFINED \‘ HIGH IMPEDANCE
(7¢162) D,
~—— tawe -—-}
DATA OUT
(7c161) DATA UNDEFINED DATA VALID
0152-10

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in 2 high impedance state (7C162 only).
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Truth Tables
CY7C161 CY7C162
CE,; |CE,|WE|OE| Output | Input Mode CE;|CE,;|WE|OE| Output | Input Mode
H{X|X|X|HighZ X |Deselect Power Down H| X | X|X]| HighZ X | Deselect Power Down
X|H|X|X| HighZz X  |Deselect Power Down X |H|X)|X| HighZ X  |Deselect Power Down
L|L|H|L |DataOut| X . Read L | L|H!L DataOut| X Read
L|L|L|X]| HighZ |Dataln Write L{L|L{L| Dataln |Dataln Write
L{L|H|H|HighZ X Deselect L|(L|{L|{H| HighZ [Dataln Write
L|(L{H(H| HighZ X Deselect
Ordering Information
S(‘:l es(;d Ordering Code PaTc;;ge Oll):;:;ing S(l;es ‘;d Ordering Code Pa;;;zge OpRe;:!;ing
10 CY7C161-10VC V21 Commercial 10 CY7C162-10VC V21 Commercial
CY7C161-10LC L54 CY7C162-101.C L54
12 CY7C161-12PC P21 Commercial 12 CY7C162-12PC P21 Commmercial
CY7C161-12VC V21 CY7C162-12VC V21
CY7C161-12DC D22 CY7C162-12DC D22
CY7C161-12LC L54 CY7C162-12LC L54
CY7C161-12DMB D22 Military CY7C162-12DMB D22 Military
CY7C161-12LMB L54 CY7C162-12LMB L54
15 CY7C161-15PC P21 Commercial 15 CY7C162-15PC P21 Commercial
CY7C161-15VC V21 CY7C162-15VC V21
CY7C161-15DC D22 CY7C162-15DC D22
CY7C161-15LC L54 CY7C162-15LC L54
CY7C161-15DMB D22 Military CY7C162-15DMB D22 Military
CY7C161-15LMB L54 CY7C162-15SLMB L54
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ADVANCED INFORMATION  CY7C162

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
ViH 1,2,3
Vi Max. 1,2,3
Irx 12,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7.8,9,10,11
WRITE CYCLE

tSCE 7,8,9,10,11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
tawg!l] 7,8,9,10,11
tapy!l] 7,8,9,10,11

Note:
1. 7C161 only.

Document #: 38-A-00014
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CY7C162

16,384 x 4 Static R/W RAM
Separate I/0

Features
¢ Automatic power-down when e Capable of withstanding greater LOW. Data on the four input pins (Ip
deselected than 2001V electrostatic throqgh I3) ig written into the memory
e Transparent Write (7C161) discharge l(f.?ttfﬁ) ‘sg;lciif;i) on the address pins
* Exgs for optimum speed/ Functional Description Reading the device is accomplished by
. The CY7C161 and CY7C162 are high taking the chip enables (CE;, CEp)
¢ High speed performance CMOS static RAMs orga- LOW, while write enable (WE) re-
- 20 ns tAA nized as 16,384 x 4 bits with separate mains HIGH. Under these conditions
¢ Low active power 1/0. Easy memory expansion is pro- the contents of the memory location
— 275 mW vided by active LOW chip enables specified on the address pins will ap-

(CE}, CE;) and three-state drivers. pear on the four data output pins.
They have an automatic power-down

Low standby power

— 110 mW . . The output pins stay in high impedance
L f;ature, reducing the power consump state when write enable (WE) is LOW
e TTL compatible inputs and tion by 60% when deselected. (7C162 only), or one of the chip en-
outputs Writing to the device is accomplished ables (CE,, CE) are HIGH.
when the chip enable (CEj, CE;) and . . . .
write enable (WE) inputs are both A die coat is used to insure alpha im
munity.
Logic Block Diagram Pin Configurations
!
N lo
el |
=t
2
[ 1 _J;‘l \ A1 ~ 281 Vee
INPUT BUFFER N * e 12 e
Ay 3 26} a5
Ag—4 25|,
N Ag—{s 241~ A
A 0 9 1
N & 0 —Y ’ Ap—6 23} 4,
:z g 3 > 0 A7 22}=15
n] 8 o 3 F—y Az =]8 211z
A z & —I> [ Az={o 20f-0
5 2 I3 b/ 13 3
is 1 ~ lo~{ 10 1940,
7 03 {11 18}=0,
— ey 412 17}~ 09 1314151617
POWER -@:— oE—13 16[-WE Beu'gs
coLumn pecoper | | POWN &, oND—{ 14 15} &, gl
TIEEET  ° CE—- e ooz-2 o0sz-3
L2 170162 ONLY -I '
,J_CE-w -
¥ o
: i oF
| S dduiototeiotn 1
: 7C161 ONLY :
----------- 0062-1
Selection Guide
7C161-20 7C161-25 7C161-35 7C161-45
7C162-20 7C162-25 7C162-35 7C162-45
Maximum Access Time (ns) 20 25 35 45
Maximum erating Commercial 80 70 70 50
Current (mA, Military 80 70 70
Maximum Standby Commercial 40/20 20/20 20/20 20/20
Current (mA) Military 40/20 20/20 20/20
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ............... —65°C to +150°C Static Discharge Voltage .....................
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent.............ooiiiiien..
Supply Voltage to Ground Potential Operating Range
(Pin24toPinl12)..............oo... —0.5Vto +7.0V b
. ient
DC Voltage Applied to Outputs Range mblen Vee
in High Z State. .o vveneenennannnnn. —05Vto +7.0V : Temperature
DCInput Voltage ........ccoooven... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (LOW) ............. 20mA Military[3] —55°Cto +125°C 5V $10%
Electrical Characteristics Over Operating Rangel4!
7C161-20 | 7C161-25,35 | 7C161-45
Parameters Description Test Conditions 7C162-20 | 7C162-25,35 . 7C162-45 | Units
Min, | Max. | Min. | Max. | Min. | Max.
VoH Output HIGH Voltage | Vcc = Min., Iog = —4.0mA 2.4 24 2.4 \’
VoL Output LOW Voltage Vee = Min, Igr, = 8.0mA 0.4 0.4 0.4 \4
ViH Input HIGH Voltage 22 | Vec | 22 | Vec | 22 | Vee \4
VIL Input LOW Voltagel4A] —30] 08 | —30] 08 |—3.0/ 08 | V
Irx Input Load Current GND < Vi < V¢ =10 +10| —10( +10| —10| +10 | pA
Output Leakage GND < Vg < Vg, _ _ _ ’
Ioz Current Output Dsbld. 10| +10 10| +10 10| +10| pA
Output Short Circuit _ _
Ios Cunr-)em[ll Vce = Max., Voutr = GND —350 -350 —350| mA
Vce Operating Vce = Max. Coml. 80 70 50
Icc Supply Current Ioutr = OmA Mil. ’_2_5_ 80 70 | MA
35 70
Automatic CE Max. Vee, CE = Vig Coml. 40 20 20
Isp, Power Down Current | Min. Duty Cycle = 100% | g5 |25 40 20 | mA
[35] 20
Max. Vcc, Coml. 20 20 20
: AutomaticCE | CE 2 Vge — 0.3V ™ N
$By Power Down Current VIN 2 Vce —0.3Vor § m
VIN <03V Mil. 20 20
Capacitancel[2]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Ve = 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

! Equivalent to:

R1481Q

R1481Q

5V O—————AAA— 5V O_WT
ouTPUT O_J_—T ouTPUT o—r——‘[
| .
30pr  SR2 5 pF SR
Imcwom Lzss:z Imcwomm’Lm“
<-UIG AND =i LG AND -
= scope - = SCOPE
Figure 1a Figure 1b
THEVENIN EQUIVALENT
16752
OUTPUT 173v 0062-5

2-111

3. Ta is the “instant on” case temperature.
4. See the last page of this specification for Group A subgroup testing

information.
4A. Vi min.

30V

GND

0062-4

~ 3.0V for pulse durations less than 30 ns.

[

90%

<5ns

Figure

90%

-

2

10%

-< 5ns
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CY7C161
% . CY7C162
Switching Characteristics Over Operating Rangel4. 5, 121
7C161-20 7C161-25 7C161-35 7C161-45
Parameters Description 7C162-20 7C162-25 7C162-35 7C162-45 Units
Min. | Max., | Min, | Max. | Min, | Max. | Min. | Max,
READ CYCLE ”
tRC Read Cycle Time 20 25 35 45 ns
tAA Address to Data Valid 20 25 35 45 ns
tOHA Output Hold from Address Change 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 ns
tL2CE CE LOW to Low ZI7] 5 5 5 5 ns
tHZCE CE HIGH to High Z16,7] 8 10 15 15 ns
tDOE OE LOW to Data Valid 10 12 15 20 ns
tLZOE OELOWtoLOWZ 3 3 3 3 ns
tHZOE OE HIGH to HIGH Z 8 10 12 15 ns
tpu CE LOW to Power Up 0 0 0 0 ns
tpD CE HIGH to Power Down 20 20 20 25 ns
WRITE CYCLEIS!
twe ‘Write Cycle Time 20 20 25 40 ns
{SCE CE LOW to Write End 15 20 25 30 ns
tAw Address Set-up to Write End 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 ns
5A Address Set-up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 15 15 20 20 ns
tsD Data Set-up to Write End 10 10 15 15 ns
tHD Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low Z[7] (7C162) 5 ns
tHZWE WE LOW to High 2[6, 71 (7C162) 7 7 10 15 ns
tAWE WE LOW to Data Valid (7C161) 20 25 30 35 ns
tADV Data Valid to Output Valid (7C161) 20 20 30 35 ns
Notes:

5. 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 /Ioy and 30 pF load capacitance.

6. tHzcEe and tyzwe are specified with Cy, = 5 pF as in Figure 1b.

Transition is measured * 500 mV from steady state voltage.

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

for any given device.

~

Switching Waveforms[12]
Read Cycle No. 1 (Notes 9, 10)

8. The internal write time of the memory is defined by the overlap of
CE;, CE; LOW and WE LOW. Both signals must be LOW to initi-
ate 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.

9. WE is HIGH for read cycle.

10. Device is continuously selected, CE;, CE; = Vir.

11. Address valid prior to or coincident with CE{, CE; transition LOW.

12. Both CE; and CE; are represented by CE in the Switching Charac-
teristics and Waveforms.

tRC |

ADDRESS X

DATA OUT

DATA VALID

t !
1
PREVIOUS DATA VALID M
V.

0062-7 .,
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Switching Waveforms[12] (Continued)
Read Cycle (Notes 9, 11)

R_Xk 4

tace

of ——jk

tDOE + tHZOE
pe———1tLzog——] l— tH2CE—|
HIGH
IMPEDANCE
DATA OUT HIGH IMPEDANCE 1 Ij DATA VALID —>_——-—
: AN MWAY
LZCE
teu tpp—+|
Vee ~\ icc
SUPPLY 50% 50%
CURRENT K—— 1SB
0062-8
Write Cycle No. 1 (WE Controlled) (Note 8)
I th |
ADDRESS * 9(
tsce
CE N
AN y. Ll
taw tua—1
tsa tpwe
WE N\ X 7
| tsp | tup
DATA IN * DATA=IN VALID *
~—tuzwe e—t 7w —>
DATA OUT ;l HIGH IMPEDANCE
(7¢162) DATA UNDEFINED <
o le— tapy —»
DATA OUT Y
(7¢161) DATA UNDEFINED DATA VALID
0062-9
Write Cycle No. 2 (CE Controlled) (Note 8)
1 kwc |
ADDRESS
tsa i tsce
< , ’{; i
taw tHa
tewe
ZNTITINNNNNNNNNRNNN. §  THAIINeNes,
[ tsp thp
DATA IN * DATA=IN VALID X
tuzwe
DATA OUT oA TA UNDEFNED HIGH IMPEDANCE
(7¢162) A /
~—— tawe —&
DATA OUT
(7c161) DATA UNDEFINED DATA VALID
0062-10

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state (7C162 only).
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Typical DC and AC Characteristics

NORMALIZED icc, Isg

NORMALIZED taa

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14
!

lce
1.0
0.8
0.6
0.4
0.2 Ise
0.0
a0 as 5.0 65 6.0
SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME

vs. SUPPLY VOLTAGE
14
13
12
11

\\ Ta =25°C
10
\_
09
08
40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT

o vs. SUPPLY VOLTAGE

25

20

15

1.0

05

0.0

0.0

]

20 30 4.0
SUPPLY VOLTAGE (V)

1.0 50

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
10 -
k:
G 08
K
o
N 06
-
S
04
g Vee =50V
z ViN=50V
02 ———igg
0.0
-65 250 125.0
AMBIENT TEMPERATURE (°C}
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
L4
2
a 12 ]
: /
-4
g
Z 10
] Vee =50V
0:8 >
0.6
55 2% 128
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
250 -~
2 200
< /
2 160 v
= 5
5 /
w
5 100 -
/ Ta = 25°C
Y, Vee =450V
5.0
0.0
0 200 400 600 800 1000

CAPACITANCE (pF}

2-114

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

" NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

120

100

80

Vee =50V
Ta =25°C

<

0
0.0 1.0 20

OUTPUT VOLTAGE (V)

30 40

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

140

120

Vee =50V
Ta =25C

/

/

20

0.0 1.0 20 3.0

OUTPUT VOLTAGE (V)

4.0

NORMALIZED Icc
vs. CYCLE TIME

125

Vee =50V
Ta = 25°C
ViIN =05V

-
L)

]

e
3
o

0.50

10 20

30
CYCLE FREQUENCY (MHz2)
0062-12
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Ordering Information
S&‘;‘;" Ordering Code P’}cykl;ge Oi’g:;“g S&"s‘;" Ordering Code P %“y‘:f‘ege OPRe;:;“g
20 CY7C161-20PC P21 Commercial 20 CY7C162-20PC P21 Commercial
CY7C161-20VC V21 CY7C162-20VC V21
CY7C161-20DC D22 CY7C162-20DC D22
CY7C161-20LC L54 CY7C162-20LC L54
25 CY7C161-25PC P21 Commercial 25 CY7C162-25PC P21 Commercial
CY7C161-25VC V21 CY7C162-25VC V21
CY7C161-25DC D22 CY7C162-25DC D22
CY7C161-25LC L54 CY7C162-25LC L54
CY7C161-25DMB D22 Military CY7C162-25DMB D22 Military
CY7C161-25LMB L54 CY7C162-25LMB L54
35 CY7C161-35PC P21 Commercial CY7C162-25KMB K74
CY7C161-35VC V21 35 CY7C162-35PC P21 Commercial
CY7C161-35DC D22 CY7C162-35VC V21
CY7C161-35LC L54 CY7C162-35DC D22
CY7C161-35DMB D22 Military CY7C162-35LC 154
CY7C161-35LMB L54 CY7C162-35DMB D22 Military
45 CY7C161-45PC P21 Commercial CY7C162-35LMB L54
CY7C161-45VC V21 CY7C162-35KMB K74
CY7C16145DC D22 45 CY7C162-45PC P21 Commercial
CY7C161-45LC L54 CY7C162-45VC V21
CY7C161-45DMB D22 Military CY7C162-45DC D22
CY7C161-45LMB L54 CY7C162-45LC L54
CY7C162-45DMB D22 Military
CY7C162-45LMB L54
Bit Map CY7C162-45SKMB K74
QUTENIR| Jaze- 012y, | Qt2a- ovialigrza. onz, L 902 018
Address Designators
Address Address Pin
Name Function Number
A5 X3 1
A6 X4 2
A7 X5 3
A8 X6 4
A9 X7 5
Al0 YO 6
All Y1 7
Al2 Y5 8
Al3 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
A3 X1 26
A4 X2 27
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%
SEMICONDUCTCR

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
VIL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsBi1 1,2,3
Isp2 1,2,3

Switching Characteristics

Parameters W 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
tawgll] 7,8,9,10,11
tapvll] 7,8,9,10,11

Note:

1. 7C161 only.
Document #: 38-00029-D
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e CY7C164
_——-A__"M::-;"i ADVANCED INFORMATION CY7C166
& CYPRESS .

—= > SEMICONDUCTCR 16,384 x 4 Static RAM

Features Functional Description
® Automatic power-down when The CY7C164 and CY7C166 are high for the 7C166). Data on the four in-
deselected performance CMOS static RAMs orga-  put/output pins (I/0Og through 1/03) is
e Output Enable (OE) Feature nized as 16,384 x 4 bits. These RAMs written into the memory location speci-
(7C166) are developed by Aspen Semiconductor  fied on the address pins (Ao through
Corporation, a subsidiary of Cypress Aq3).

CMOS for optimam speed/ Semiconductor. Easy memory expan- Reading the device is accomplished by

power sion is provided by an active LOW chip : : e
. . h ! W OE
¢ High speed enable (CE) and three-state drivers. ;_%l&,gfgrlgé?gg)eé%ﬁz gr)it e e(:::gl S
— 10 ns taa The CY7C166 has an active low output  (Ey remains HIGH. Under these
o Low active power enable (OE) feature. Both devices have conditions the contents of the memory
— 525 mW at 40 MHz an automatic power-down feature, re- location specified on the address pins
¢ Low standby power  ducing the power consumption by 60% iy appear on the four data I/O pins.
— 150 mW when deselected. The 1/O vins stay in high imped
. Lo . e pins stay in high impedance
o TTL compatible inputs and “;lmmi to ltllile dele,cle 1%accon21pllsl}ed state when chip enable (CE) is HIGH,
outputs Zlaebr}et (%V%)?n?l; . :re(E)tﬁr}, ng‘te or write enable (WE) is LOW (or out-
e Capable of withstandin.g greater (and the ou tput enable ((_)E) is LOW put enable (OE) is HIGH for 7C166).
than 2001V electrostatic
discharge
Logic Block Diagram DIP Pin Configurations
AsC] 1t N~ 223 Ve A1 ~ 243 vee s ~ 24 vee
J——— A,;E 2 21 gA‘ Asg 2 23 EA‘ ABE 2 23 gA‘
A 3 2003 A, A 3 2200 A, A 3 220 A;
__ﬂ'_— A:I: 4 19 ZAz A:I: 4 TC184 29 :IA; A:E 4 21 :A:
1 A5 1824 s S 20pa, AOs 2084,
g ApE]6 178 Ay [= =
[ [ ] A'.ic 7 T sy AA‘:E : :: g:«% :o‘: : oy :: b:‘r’:
INPUT BUFFER A T8 15831/0, A‘zd 8 17[31/05 A28 sou 170,
Y = ) 143 1/0. sl 16[11/0, AsOe 163 1/0.
::‘:l: 10 13 :ll/o:, c‘_:C 10 15 :n/o: gc 10 15 :n/of
A GND TR 11 12[3We NC 11 14[31/04 4= R 143 1/0y
A; oNo [ 12 13WE oND ] 12 13hwe
As /03 0150-2

256X64X4 = -
e 0150-3 0150-4

POWER
COLUMN DECODER DowN

ROW DECODER

SENSE AMPS

UL 1]

/o, LCC Pin Configurations

%

A
Ay
fporsn - . /05
T —(F=p e
(7168 ONLY) 1/04
0150-1
0150-5 lBg2Ee 0150-6
Selection Guide
7C164-10 7C164-12 7C164-15
7C166-10 7C166-12 7C166-15
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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?
SEMICONDUCTOR

CY7C164

ADVANCED INFORMATION  CY7C166

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°Cto +150°C Static D1scharge Voltage ..........ccovvvinnn >2001V
. . (Per MIL-STD-883 Method 3015)
Ambient Temperature with
Power Applied ............ RV —55°Cto +125°C Latch-upCurrent..........oooivievvnnnnen, >200mA
Supply Voltage to Ground Potential ....—0.5Vto +7.0V - Operating Range
DC Voltage Applied to Outputs k Ambient
inHighZState. .............c.ovunn.. —0.5Vto +7.0V Range Temperature Vce
Input Voltage[14]> .................... —3.0Vto +7.0V Commercial 0°C to +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military 3] —55°C to + 125°C 5V £10%
Electrical Characteristics Over Operating Rangel4] ,
7C164-10 7C164-12 7C164-15
Parameters Description Test Conditions 7C166-10 7C166-12 7C166-15 | Units
Min. | Max. | Min, | Max. | Min, | Max.
Vou Output HIGH Voltage | Voc = Min,, Iog = —4.0mA 24 2.4 2.4 \4
VoL Output LOW Voltage | Vce = Min,, Io, = 8.0mA 0.4 0.4 0.4 \4
Vin Input HIGH Voltage | 22 | Vee | 22 [ vee | 22 [ vee | v
ViL Input LOW Voltagel14] -0.5] 08 |—05| 08 |—05| 08 [ V
Iix Input Load Current GND < Vi < Ve —10| +10| —10| +10| —10{ +10 | wA
Output Leakage GND < Vg < V¢, _ _ _
Ioz Current Output Disabled 10] +10 10| +10 10j +10 | mA
Output Short Circuit _ _ _ _ _
Ios Current!1] Vee = Max, Vout = GND 350 350 350| mA
1 Vce Operating Vee =_Max. Commercial 105 105 105
| Supply Current Ioyt = OmA mA
, f = 40 MHz Military 130 130
Voc Operating Ve = Max. Commercial 125 120 115
Iec, Supply Current foyt = OmA - mA
f = fmax. Military 150 135
IsB Automatic CE[2] Max. Vcc, CE = Vig Commercial 30 30 30 | maA
Power Down Current | Min. Duty Cycle = 100% | Military 50 50
Capacitance!(5]
Parameters Description Test Conditions Max.[15] Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, 5 .
CouT Output Capacitance Vee = 5.0V 7 P
Notes:

1. Not more than 1 output should be shorted at one time. 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 Isg will exceed
values given.

AC Test Loads and Waveforms

R1 4810 R1 4819

3. Ta 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.

5v O_——M—T 5v 90%
ouTPUT O-T—— oUTPUT oo 0% 10%

! $5sa SpF 25 <6 Tesm

I INCLUDING INCLUDING 0150-8
Jeano  _]_ Jeano | Figure 2

= score = = scoPE = 0150-7 gur

Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT

1674

OUTPUT O——AMN———0 173V 0150-9
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CY7C164

ADVANCED INFORMATION  CY7C166

Switching Characteristics Over Operating Rangel4, 6]

7C164-10 7C164-12 7C164-15
Parameters Description 7C166-10 7C166-12 7C166-15 Units
Min, | Max. | Min, | Max. | Min. | Max. u
READ CYCLE
trRC Read Cycle Time 10 12 15 ns
tAA Address to Data Valid 10 12 15 ns
tOHA 811:;?11:; Hold from Address 5 3 3 ns
tACE CE LOW to Data Valid 10 12 15 ns
tDOE OE LOW to Data Valid 7C166 8 10 10 ns
tLZOE OELOW to LOW Z 7C166 2 2 3 ns
tHZOE OE HIGH to HIGH Z 7C166 8 9 8 ns
tLZCE CE LOW to Low Z[8l 2 3 3 ns
tHZCE CE HIGH to High Z[7. 8] 6 8 8 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 10 12 15 ns
WRITE CYCLE]
twe Write Cycle Time 10 12 15 ns
tSCE CE LOW to Write End 8 10 12 ns
tAW Address Set-up to Write End 8 10 12 : ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 8 10 12 ns
tsp Data Set-up to Write End 8 10 10 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI[8] 3 5 5 ns
tHZWE WE LOW to High Z[7, 8 0 5 0 7 0 7 ns
Notes:

6

il

0

. 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/Ioy and Ct, = 30 pF load capacitance
for 15 ns taa devices and Cp = 20 pF load capacitance for 10 and
12 ns taA devices.

tHzCE and tHzwe are specified with Cp, = 5 pF as in Figure Ib.
Transition is measured * 500 mV from steady state voltage.

At any given temperature and voltage condition, tHzCE is less than
trzcE for any given device. These parameters are guaranteed and not
100% tested.

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

11. Dlevi;:e is continuously selected, CE = Vpp.. (1C166: OE = VjL,
also.

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

13. 7C166 only: Data I/0 will be high impedance if OE = V.

14, Vi1 (min.) = —3.0V for pulse width < 20 ns.

15. For all packages except cerdip (D10, D14) which has maximums of
CiN = 10 pF, Coyr = 12 pF.



CY7C164
% ADVANCED INFORMATION  CY7C166
SEMICONDUCTOR

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

tRC

ADDRESS X X
10H, tan ] |
TOHA { .
DATA OUT PREVIOUS DATA VALID DATA VALID
(il

0150-10
Read Cycle No. 2 (Notes 10, 12)
tRC
— ™ e
Ce ( ]
tace
[78‘%6) NK
tpoe L-mzoe
f— ‘LZOE——‘ | tzcE—>
TA OUT HIGH IMPEDANCE (Ll L DATA VALID —-\-—IMP'E‘I;SAMNCE
o - N RAWAY )
fe——1tpy tpp———|
IcC
SUPI"’I‘.:s 50% 50% N
CURRENT _-_—.-—_; F—— 158
0150~-11
Write Cycle No. 1 (WE Controlled) (Notes 9, 13)
1 1
ADDRESS i }(
1SCE
/
= \\ A\ LA
taw tHA—™ ‘
15A F——' ———tPWE
we \\\ 4
\ 7
i‘— tsD tHD
DATA IN X DATA-IN VALID
Je——tHzwE e tLZWE
N HIGH IMPEDANCE I/
DATA I/O DATA UNDEFINED
4 N

0150-12
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% ADVANCED INFORMATION  CY7C166
SEMICONDUCTOR
Switching Waveforms (Continued)
Write Cycle No. 2 (CE Controlled) (Notes 9, 13)
- twe |
ADDRESS
tsa t tsCE j
= x’( P J
taw thA
TPWE
= I RN 7
[ng SO HD
DATA IN * DATA-IN VALID %
r'—— lNZWE—OI
L HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED j
0150-13
Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
7C164 Truth Table 7C166 Truth Table
CE | WE Input/Outputs Mode CE | WE | OE | Inputs/Outputs Mode
H X HighZ Deselect Power Down H| X X HighZ Deselect Power Down
L Data Out Read L H L Data Out Read
L L Data In Write L L X Data In Write
L H H High Z Deselect
Ordering Information
Speed . Package Operating Speed . Package Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
10 CY7C164-10VC Vi3 Commercial 10 CY7C166-10VC V13 Commercial
CY7C164-10LC L52 CY7C166-10LC L54
12 CY7C164-12PC P9 Commercial 12 CY7C166-12PC P13 Commercial
CY7C164-12VC \2K] CY7C166-12VC Vi3
CY7C164-12DC D10 CY7C166-12DC D14
CY7C164-12LC L52 CY7C166-12LC L54
CY7C164-12DMB D10 Military CY7C166-12DMB D14 Military
CY7C164-12LMB L52 CY7C166-12LMB L54
15 CY7C164-15PC P9 Commercial 15 CY7C166-15PC P13 Commercial
CY7C164-15VC Vi3 CY7C166-15VC Vi3
CY7C164-15DC D10 CY7C166-15DC D14
CY7C164-15LC L52 CY7C166-15LC L54
CY7C164-15DMB D10 Military CY7C166-15SDMB D14 Military
CY7C164-15LMB L52 CY7C166-15LMB L54
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SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VYou 1,2,3
VoL 1,2,3
Viu 1,2,3
V1L Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters L Subgroups
READ CYCLE
tAA 7,8,9,10,11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
tpog} 7,8,9,10,11
WRITE CYCLE
{SCE 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
Note:
1. 7C166 only.

Document #: 38-A-00015
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Features

¢ Automatic power-down when

L[]

deselected

Output Enable (OE) Feature

(7C166)

CMOS for optimum speed/

power
High speed
— 20 ns tAaA

Low active power
— 440 mW

Low standby power
— 110 mW

TTL compatible inputs and

outputs

Capable of withstanding greater

than 2001V electrostatic
discharge

CY7C164
CY7C166

Functional Description

The CY7C164 and CY7C166 are high
performance CMOS static RAMs orga-
nized as 16,384 x 4 bits. Easy memory
expansion is provided by an active
LOW chip enable (CE) and three-state
drivers. The CY7C166 has an active
low output enable (OE) feature. Both
devices have an automatic power-down
feature, reducing the power consump-
tion by 60% when deselected.

Writing to the device is accomplished
when the chip enable (CE) and write
enable (WE) inputs are both LOW
(and the output enable (OE) is LOW
for the 7C166). Data on the four
input/output pins (I/0p through 1/03)

16,384 x 4 Static R/W RAM

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

Reading the device is accomplished by
taking chip enable (CE) LOW (and OE
LOW for 7C166), while write enable
(WE) remains HIGH. Under these
conditions the contents of the memory
location specified on the address pins
will appear on the four data I/0 pins.

The I/0 pins stay in high impedance
state when chip enable (CE) is HIGH,
or write enable (WE) is LOW (or out-
put enable (OE) is HIGH for 7C166).
A die coat is used to insure alpha im-
munity.

Logic Block Diagram

DIP Pin Configurations

256X64X 4
ARRAY

ROW DECODER

L_g_Jll -

SENSE AMPS

COLUMN DECODER

POWER
DOWN

as]t ~n P vee %= B 243 vee Ayt ~ 24FIVee
<1 Agl]2 21834, A3 2 23014, Ay 2 230,
— N A0 203 A5 A3 22045 A3 22044
—_ﬁ—— Agd 4 1900 Ay AgCy 4 7CI64 2174, AgC] 4 214,
q ads 18 EA. aKndds Y 204, ads 20014,
a6 17y Y= 19149 o =1 194,
j— a7 TSt 1sfavvos W= B 18panc a7 Ty 1spre
:ﬁ— A8 15811/0, A8 17@A0;  ApTs  so 1705
AzE]s 14R11/0, ¥ = I} 1610,  Ast]e 16[31/0,
o 13331/04 ced 1o 15031/0, cE] 1o 1581/04
N GNDLF 11 12 WE Ne ] 11 14E|/ou dEC] 11 14f11/0,
/03 oND ] 12 133 WE enoCf 12 13QWE
0056-2
N /0, 005616 0056-3
Yy . .
~ o, LCC Pin Configurations
re82

oLV
1/05
oram | _ /0.
LEIFR —@.—-—&L{) I/Of
(7C166 ONLY) 18
00561 1 %I; QO 1314151617
S 0056-4 CEELTES 00565
Selection Guide
7C164-20 7C164-25 7C164-35 7C164-45
7C166-20 7C166-25 7C166-35 7C166-45
Maximum Access Time (ns) 20 25 35 45
Maximum Operating Commercial 80 70 70 50
Current (mA) Military 80 70 70
Maximum Standby Commercial 40/20 20/20 20/20 20/20
Current (mA) Military 40/20 20/20 20/20
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| CY7C164
% CY7C166
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
. . (Per MIL-STD-883 Method 3015)
Ambient Temperature with
Power Applied ................oul —55°Cto +125°C Latch-upCurrent..............cooviiinnn.. >200 mA
Supply Voltage to Ground Potential . ... —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
inHighZState...................... -0.5Vto +7.0V Range Temperature Vee
DC Input Voltage .........c...cu.... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (LOW) ............. 20 mA Mllltal’y[31 —55°C to + 125°C 5V +10%
Electrical Characteristics Over Operating Rangel4]
’ 7C164-20 | 7C164-25,35 | 7C164-45
Parameters | Description Test Conditions 7C166-20 | 7C166-25,35 | 7C166-45 | Units
Min. | Max. | Min. [ Max. | Min. { Max.
VoH Output HIGH Voltage |Vcc = Min,, Iog = —4.0mA 2.4 2.4 24 v
VoL Output LOW Voltage |Vcc = Min, Iop, = 8.0mA 0.4 0.4 0.4 v
Vin Input HIGH Voltage . 22 | Vec | 22 Vee | 22 [ Vec | V
ViL Input LOW Voltagel5Al —3.0| 08 { —3.0( 08 [—3.0| 08 | V
Irx Input Load Current GND < Vi < Ve —10{ +10| —10 | +10 | —10| +10| nA
Output Leakage GND < Vg < Veg, _ _ _
Toz Current Output Disabled 104 +10 10| +10 100 +10| pA
Output Short Circuit _ _ _ _ _
Ios Currentl! Vcce = Max., Voyt = GND 350 350 350 mA
Ve Operating Vce = Max. Coml. 80 - 70 0
Icc Supply Current Ioutr = 0mA Mmi. |23 80 20 | mA
’ 35 70
" Automatic CE[2} Max. Vcc, CE > Vig Corl. 40 20 20
SBy Power Down Current | Min. Duty Cycle = 100% | ;. [25) 40 20 | mA
35 20
Max. Vec, Coml. 20 20 20
I Automatic CE[2] CE = Ve — 0.3V om A
SB) Power Down Current | Vin = Ve —0.3V or . m
VIN <03V Mil. 20 20
Capacitance!(S]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, 5
- Vee = 5.0V pF
Cout Output Capacitance 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 4. See the last page of this specification for Group A subgroup testing
the short circuit should not exceed 30 seconds. information.
2. A pull-up resistor to Ve on the CE input is required to keep the 5. Tested initially and after any design or process changes that may
device deselected during Ve power-up, otherwise Isp will exceed affect these parameters.
values given. 5A. Vi, min. = —3.0V for pulse durations less than 30 ns.

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

AC Test Loads and Waveforms

/14810 R148102
§ V O—————AA— 5V
ouTPUT O——r—-—-‘ OUTPUT O—T——-‘[
3
30pF oR2 SpF S R2

Imcwnms Lzsssz I:th.uums:[.zsm

=-JIG AND = LG AND L

= SCOPE = SCOPE 0056-6 Figure 2

Figure 1a ) Figure 1b 2
Equivalent to: THEVENIN EQUIVALENT

1670
OUTPUT Or——-MA——0 1.73V 0056-8
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%Wm CY7C166

Switching Characteristics Over Operating Rangel4, 6]
7C164-20 7C164-25 7C164-35 7C164-45
Parameters Description 7C166-20 7C166-25 7C166-35 7C166-45 Units
Min. | Max. | Min. | Max. | Min. | Max, | Min. | Max,

READ CYCLE
tRC Read Cycle Time 20 25 35 45 ns
taa Address to Data Valid 20 25 35 45 ns
tOHA 8}1::;1; Hold from Address 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 ns
tDOE OE LOW to Data Valid | 7C166 10 12 15 20 ns
tLZOE OELOW to LOW Z 7C166 3 3 3 3 ns
tHZOE OEHIGHto HIGHZ | 7C166 8 10 12 15 ns
tLZCE CE LOW to Low ZI[8] 5 5 5 5 ns
tHZCE CE HIGH to High ZI[7, 8! 8 10 15 15 ns
tPU CE LOW to Power Up 0 0 0 0 ns
tPD CE HIGH to Power Down 20 20 20 25 ns
WRITE CYCLED]
twe Write Cycle Time 20 20 25 40 ns
tSCE CE LOW to Write End 15 20 25 30 ns
tAW Address Set-up to Write End 15 20 25 30 ns
tHA Address Hold from Write End ns
tSA Address Set-up to Write Start ns
tPWE WE Pulse Width 15 15 20 20 ns
tsp Data Set-up to Write End 10 10 15 15 ns
tHD Data Hold from Write End ] 0 0 0 ns
tLZWE WE HIGH to Low Z[8] 5 5 5 ns
tHZWE WE LOW to High z1[7. 8] 7 7 i 10 15 ns

Notes:

6. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output
loading of the specified IoL/Iox and 30 pF load capacitance.
7. tHzCE and tgzwE are specified with Cy, = 5 pF as in Figure 1b.
Transition is measured + 500 mV from steady state voltage.

. At any given temperature and voltage condition, tyzcE is less than
tLzcE for any given device. These parameters are guaranteed and not
100% tested.

oo

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

bl

12.
13.

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, CE = Vyy.. (1C166: OE = Vy,

also.)
Address valid prior to or coincident with CE transition low.
7C166 only: Data 1/0 will be high impedance if OE = Vig.

tRC

ADDRESS

taa
I‘_'°“A——_:l

DATA OUT PREVIOUS DATA VALID

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

tRC
. £
tace
[ —
(7C166) \
N 1
DOE r .I"‘UE
re————1L20€ [ tHZCE—~>|
HIGH
DATA OUT [UGH IVPEDANCE LLLLL DATA VALID ) ki
tLzce I\ X XL \
f+——1tpy o f———tpp ~——]
suP:f\cr 50% 50%3 e
CURRENT L 1s8
0056-10
Write Cycle No. 1 (WE Controlled) (Notes 9, 13)
'vv\. >
ADDRESS }( %
tsce
= \\MX 7 177777777,
taw tHA'
tsa tPWE
" AN 7
f 5o THD'
DATAIN % DATA-IN VALID
ﬂ———mzws——’| e—tLzwe
\ HIGH IMPEDANCE /__—_I
DATA 1/0 DATA UNDEFINED ) <
0056-11
Write Cycle No. 2 (CE Controlled) (Notes 9, 13)
[P we o
ADDRESS
tsa I. 19CE -~ - -
taw tHA
e e tpWE —
" :::::;;;C::::K 19;37;;7;;;;;;;/
I 15D D
DATA IN i DATA-IN VALID }
|tz —
; HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED
0056-12

Note: If CE goes HIGH simuitaneously with WE HIGH, the output remains in a high impedance state.
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CYPRESS CY7C166
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
. vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
12 120
<
12 ; 1.0 £ 100
@ cc @ lcc £
< 10 K
8 g 08 )
o 08 a 2
& N 08 y 6o
3 06 S g Vee =50V
g g 04 § Ta =25°C
- 40
g o g Vae S50V 5 AN
0.2 I 0.2 F—lss % 20 -
o
0.0 00 0
4.0 45 5.0 55 6.0 -55 2.0 1250 00 1.0 20 30 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 140
g 120
13 14 E /
32 S ] 3 g " Vec =50V
8 8 12 e z ; Ta-26C
N - N / 5 8 /
3 1 ] o
F N Ta = 25°C $ ., X 60
© \ € 7
g 10 g Vee =50V 5 40
\
09 0.8 L £
3 2
08 06 0
40 45 50 55 60 55 2 125 00 10 20 30 40
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
Vec =60V
25 25.0 — 1.5 25°C
0 / ° Vin =05 V
£ 20 F 200 = 10
8 < g
S 2 N
g 15 : 15.0 / ;t‘ /
g 1o 2 100 / § ors
z V4 Ta = 25°C 2 o
/ Vee =450 V
05 +— 50
0.0 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)

0056-14
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CY7C164

%mm CY7C166
7C164 Truth Table 7C166 Truth Table
CE | WE | Input/Outputs Mode CE | WE | OE | Inputs/Outputs Mode
H X HighZ Deselect Power Down H X X ‘HighZ Deselect Power Down
L H Data Out Read L H L Data Out Read
L L Data In Write L L X Data In Write
L H H HighZ Deselect
Ordering Information ,
S(];e:)d Ordering Code Ps';?;(:ege Og:;ng S(l:les ‘;d Ordering Code Pz;:yl;aege O;e;:;ieng
20 CY7C164-20PC P9 Commercial 20 CY7C166-20PC P13 Commercial
CY7C164-20VC V13 CY7C166-20VC Vi3
CY7C164-20DC D10 CY7C166-20DC D14
CY7C164-20LC L52 CY7C166-20LC L54
25 CY7C164-25PC P9 Commercial 25 CY7C166-25PC P13 Commercial
CY7C164-25VC V13 CY7C166-25VC Vi3
CY7C164-25DC D10 CY7C166-25DC D14
CY7C164-25LC Ls52 CY7C166-25LC L54
CY7C164-25DMB D10 Military - CY7C166-25DMB D14 Military
CY7C164-25LMB L52 CY7C166-25LMB L54
CY7C164-25KMB K73 CY7C166-25KMB K73
35 CY7C164-35PC P9 Commercial 35 CY7C166-35PC P13 Commercial
CY7C164-35VC Vi3 CYT7C166-35VC Vi3
CY7C164-35DC D10 CY7C166-35DC D14
CY7C164-35LC L52 CY7C166-35LC L54
CY7C164-35DMB D10 Military CY7C166-35DMB D14 Military
CY7C164-35LMB L52 CY7C166-35LMB L54
CY7C164-35KMB K73 CY7C166-35KMB K73
45 CY7C164-45PC P9 Commercial 45 CY7C166-45PC P13 Commercial
CY7C164-45VC Vi3 CY7C166-45VC Vi3
CY7C164-45DC D10 CY7C166-45DC D14
CY7C164-45LC L52 CY7C166-45L.C L54 |
CY7C164-45SDMB D10 Military CY7C166-45DMB D14 Military
CY7C164-45LMB L52 CY7C166-45LMB L54
CY7C164-45KMB K73 CY7C166-45KMB K73
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%&m CY7C166
SEMICONDUCTOR

Bit Map Address Designators
b A EE S P R e [ F P b i Address Address Pin
Name Function Number
AS X3 1
A6 X4 2
now A7 X5 3
A8 X6 4
A9 X7 5
A10 Ys 6
All Y4 7
Al2 YO 8
Al3 Y1 9
A0 Y2 17
Al Y3 18
A2 X0 19
A3 X1 20
255 Ad X2 21

0056-15
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MILITARY SPECIFICATIONS

CY7C164
CY7C166

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Viu 1,2,3
ViL Max. 1,2,3
Iix 1,23
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Ispo 1,2,3

Switching Characteristics

Parameters { Subgroups
READ CYCLE
tRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tpogl!! 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAwW 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

Note:

1. 7C166 only.

Document #: 38-00032-C
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Features

* Automatic power-down when
deselected

¢ CMOS for optimum
speed/power

e High speed—25 ns

® Low active power
— 275 mW

¢ Low standby power
— 83 mW

o TTL compatible inputs and
outputs

o Capable of withstanding greater
than 2001V electrostatic

CY7C167

Functional Description

The CY7C167 is a high performance
CMOS static RAM organized as
16,384 words x 1 bit. Easy memory ex-
pansion is provided by an active LOW
chip enable (CE) and three-state driv-
ers. The CY7C167 has an automatic
power-down feature, reducing the pow-
er consumption by 67% when deselect-
ed.

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 A3).

16,384 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.

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

discharge
Logic Block Diagram Pin Configurations
4 »]]
| N
INPUT BUFFER
U 'Y=k ~ P vee
a2 19 A3
Ag —» c A3 18 7 Az
A—pl o a A
Ape—w] © s A3[}e 17 g 1
A;—-h § 3 12%’;:‘;,8 :> § Do A5 160 A
Ay —> g 2 As]s 157 Ag
e ® ¥a 120 Ag
A1 po[]s 1314
[ {} ¢E we]s 1zpo
POWER Ghp ] 10 nfice
COLUMN DECODER DOWN ]
R "
A7AgAgA10A11A12A13
0017-1
Selection Guide
7C167-25 7C167-35 7C167-45
Maximum Access Time (ns) 25 35 45
Maximum Operating D Commercial 60 60 50
Current (mA) ST o
Military 60 50
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% CYTC167
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 .............ova —55°Cto +125°C Latch-upCurrent......c.oovvvvinneivinnne. >200 mA
Supply Voltage to Ground Potential .
(Pin 20 0PI 10} v v vvrenrnennns . ~0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
AL HGH Z SEAE -« v e eeenenenenenss ~0.5V to +7.0V Range Temperature Vee
DCInputVoltage .........cccvvven.. —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 7C167-25 7C167-38 1C167-45 | nigs
Min, | Max, | Min, | Max, | Min, | Max,
VoH Output HIGH Voltage | Vcc = Min., Iog = —4.0mA 2.4 2.4 2.4 \4
Vee = Min, Iop, = 12.0mA, :
VoL Output LOW Voitage | o€ " 1! 0.4 04 04 | V
Vig Input HIGH Voltage 2.0 Vce 2.0 Vce 2.0 Vce v
ViL Input LOW Voltage —3.0{ 08 —-3.0/| 08 —-30] 08 v
Iix Input Load Current GND < V1 < Ve —10] +10 | —10| +10 | —10 | +10 [ mA
Output Leakage GND < Vg £ Ve _ _ _
loz Current Output Disabled 01 +30 50| +50 04 +50 1 pA
Output Shortl1] Vee = Max, _ _ _
los Circuit Current Vour = GND 350 350 350 mA
Iec V¢ Operating Vee = Max. Commercial 60 60 50 mA
Supply Current IouT = 0mA Military 60 50
I Automatic CE[2} Max. Vce, Commercial 20 20 15 mA
SB Power Down Current | CE = Viy Military 20 20
Capacitance!5]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4
Cout Output Capacitance Vee = 5.0V 6 pF
Cce Chip Enable Capacitance 5
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 Ve power-up, otherwise Isp will exceed
values given.

3. Ta 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.
AC Test Loads and Waveforms
R13200 R1320 00
{481 MIL) (@81 QML) All Input Pulses
5V sV 30V ) L
90%
outeuT ouTPUT
S R2 {2 eNe -
mcLuping PP 32022 SeF J2020 <ene
JIG AND (265 2 MIL)  INCLUDING < (255 MIL)
scope L score 1 Figure 2
= - = - 0017-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1250
OUTPUT O=—AMA~——01.9Y  COMMERCIAL
1670
OUTPUT O=—AM——01.73V MILITARY 0017-5
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% CY7C167
SEMICONDUCTOR
Switching Characteristics Over Operating Rangel4. 6]
7C167-25 7C167-35 7C167-45
Parameters Description Units
Min. LMax. Min. Max. - Min. Max.
READ CYCLE
tRC Read Cycle Time (Commercial) 25 30 40 ns
tRC Read Cycle Time (Military) 25 35 40 ns
tAA Address to Data Valid (Commercial) 25 30 40 ns
tAA Address to Data Valid (Military) 35 40 ns
tOHA Data Hold from Address Change 3 3 3 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLZCE CE LOW to Low ZI[8! 5 5 5 ns
tHZCE CE HIGH to High ZI[7. 8] 15 20 25 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 30 ns
WRITE CYCLE!Y
twe Write Cycle Time 25 30 40 ns
tSCE CE LOW to Write End 25 30 40 ns
tAW Address Set-up to Write End 25 30 40 ns
tHA Address Hold from Write End 0 0 0 ns
tsA Address Set-up to Write Start 0 ns
tPWE WE Pulse Width 15 20 20 ns
tsb Data Set-up to Write End 15 15 15 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High ZI[7, 8] 15 20 20 ns
tLZWE WE HIGH to Low ZI[8] 0 0 0 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 ot /Iop and 30 pF load capacitance. Inpt setp and heldtiming Should be reforensel Lo the Lsing edge.

o e e 500 mY from sieady state voltager ofthe signal tha terminats the write

8. g:‘ zrlli);, gg\/[zt; geen‘:}:(v:eel:ature and voltage condition, tyz is less than tpz }(1) geviiel;IsIcGo]:tfz: ; ::fycs):l::ted, CE = v

12. Address valid prior to or coincident with CE transition LOW,
Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)
tRC |
ADDRESS X
toHA b { —
DATA OUT PREVIOUS DATA VALID

DATA VALID
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CY7C167

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

. Z
CE N 7
tace
et ZCE ————| [— tHZCE—> o
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT {( (( DATA VALID 3
p——tpy teD
Vee 0% o \ icc
CURRENT N s
0017-8
Write Cycle No. 1 (WE Controlled) (Note 9)
e ‘."M |
ADDRESS * &
tsce
= A\ MK 7777777777777,
taw

tsa

El

\X\

DATAIN

150
*7 DATA-IN VALID

DATA1/0

DATA UNDEFINED

*——'uzwe—’l
N

[ WzwE:

7

HIGH IMPEDANCE I/

0017-9
Write Cycle No. 2 (CE Controlled) (Note 9)
twe
ADDRESS ¥ X
tsa | tsce
3 * J(
taw tHA—
tPWE
"\ X 777777777
(g 5D tHp
DATAIN 4* DATA-IN VALID %
pe——tHzwe—
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED
0017-10

Note: If CE 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, iss

NORMALIZED taa

NORMALIZED Ipg

CY7C167

CYPRESS
SEMICONDUCTOR

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
4

1.2 1
lcc

10
08
06
04
0.2 ise
0.0

40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
12
1.1 P
;\ Ta = 25°C
10
[ —————

09
08

40 45 50 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

30

25

20

0.5 /
10 20 30 40
SUPPLY VOLTAGE (V)

0.0

0.0 50

NORMALIZED lcc. Isg

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
0 lec
08
0.6
04

Ve =50V

ViN =50V
0.2 Isg
0.0

-58 250 125.0
AMBIENT TEMPERATURE (*C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
1.2 o
. /
Vee =50V

08
0.6

25 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

30

L

Ta = 25°C
Vee =45V

20

/

10

y

200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA}

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
oo 5 OUTPUT VOLTAGE u
50
Vee =50V
Ta = 26°C
40 \
30
20 \\
10 N
0
(] 10 20 30 4.0
QUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
50
125 /
100 //
75 (
sol_/
% Taz25C ]
"o 10 20 30 40 50
OUTPUT VOLTAGE (V)
NORMALIZED I¢c
vs. CYCLE TIME
1.1
Vee =50 V
Tp = 25°C
ViN = 05 V
10
09 /A
%80 20 30 40
CYCLE FREQUENCY (MHz)
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CY7C167

Ordering Information
Speed Icc Ordering Package Operating
(ns) mA Code Type Range
25 60 CY7C167-25PC P5 Commercial
CY7C167-25DC D6
CY7C167-25L.C L51
CY7C167-25VC \£]
35 60 CY7C167-35PC PS5 Commercial
CY7C167-35DC D6
CY7C167-35L.C L51
CY7C167-35VC Vs
CY7C167-35DMB D6 Military
CY7C167-351LMB L51
45 50 CY7C167-45PC P5 Commercial
CY7C167-45DC D6
CY7C167-45L.C L5t
CY7C167-45VC V5
CY7C167-45SDMB D6 Military
CY7C167-45LMB L51
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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
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB 1L,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
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 #: 38-00033-D
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Features

e Automatic power-down when

deselected

speed/power

— 275 mW

— 83 mW

outputs

CMOS for optimum

High speed—20 ns
Low active power

Low standby power
TTL compatible inputs and

Capable of withstanding greater

than 2001V electrostatic

& CYPRESS
£ SEMICONDUCTOR

CY7C167A

Functional Description

The CY7C167A is a high performance
CMOS static RAM organized as
16,384 words x 1 bit. Easy memory ex-
pansion is provided by an active LOW
chip enable (CE) and three-state driv-
ers. The CY7C167A has an automatic
power-down feature, reducing the pow-
er consumption by 67% when deselect-
ed.

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 A13).

16,384 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.

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

discharge
¢ Vg of 2,2V
Logic Block Diagram Pin Configurations
.l oI
i W
INPUT BUFFER
U Ag 1 20 :1 Vec
a2 19 gAn
A—>1 A2]3 1817 A
:;:: ug, % A3 e 173 An
<kl BV B w0 wgs  whag
Aq— ; ﬁ As[1e 1517 Ag
As—] 2 As[]7 140 As
Ag— bo[] s 13 tl A7
I ﬂ —CE We(] o 120oi
POWER GND[] 10 nljee
COLUMN DECODER DOWN
B LG We 0161-2 0161-3
A7AgAg A10A11A12A13
0161-1
Selection Guide
7C167A-20 7C167A-25 7C167A-35 7C167A-45
Maximum Access Time (ns) 20 25 35 45
Maximum Operating Commercial 80 60 60 50
STD
Current (mA) Military 70 60 50
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% CYTC167A
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. .......ooovvieeineinnnnen. >200 mA
Supply Voltage to Ground Potential .
(Pin 200 PN 10) .- v veonenrnenns ~0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient
. X ange vV
inHighZState. . ....ooovnunvenenn... —0.5Vto +7.0V N Temperature cc
DCInput 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]
Parameters Description Test Conditions 7C167A-20 | TC167A-25 | TC167A-35 | TCI6TAS |0
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
VoH Output HIGH Voltage | Voc = Min., Iog = —4.0mA | 2.4 2.4 2.4 2.4 \%
Vce = Min, Ior = 12.0mA,
VoL Output LOW Voltage 8.0 mA Mil 0.4 0.4 0.4 0.4 \4
ViH Input HIGH Voltage 22 | Veec | 22 | Vee | 22 | Ve | 22 | Vee A\
ViL Input LOW VoltagelSAl —0.5| 08 |—-05| 08 [—05[ 08 |—-05[ 08 | V
Irx Input Load Current GND < Vi < Vee —10| +10| —10| +10| —10]| +10| —10| +10 | pA
Output Leakage GND < Vg £ Ve _ _ _ _
Ioz Current Output Disabled 10{ +10 10| +10 10| +10 10| + 10 HA
Output Short{1] Vce = Max,, _ _ _ _
Ios Circuit Current Vout = GND 350 350 350 350 ma
Iec Vce Operating Vce = Max. | Commercial 80 60 60 50 mA
% Supply Current Ioutr = OmA Military 70 60 50 |-
L Automatic CE[2] Max. Ve, Commercial 40 20 20 15 | A
SB Power Down Current CE = Vig Military 20 20 20
Capacitancel5]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ts = 25°C,f = | MHz
Cour Output Capacitance Vee = 5.0V 6 pF
CceE Chip Enable Capacitance 5
Notes:
1. Duration of the short circuit should not exceed 30 seconds. 4. See the last page of this specification for Group A subgroup testing
2. A pull-up resistor to Ve on the CE input is required to keep the information.
device deselected during Vcc power-up, otherwise Isp will exceed 5. Tested initially and after any design or process changes that may
values given. affect these parameters.
3. Ta is the “instant on” case temperature. 5A. Vi min. = —3.0V for pulse durations less than 30 ns.

AC Test Loads and Waveforms

R1320 0
(481 0 MIL)

R1329 0
{481 QL MIL)

5V 5V

QUTPUT

INCLUDING
JIG AND
SCOPE

8

S

2
A

30 pF
(2562 MIL)  INCLUDING
JIG AND

SCOPE

OUTPUT <>_T—1.
5 pF

]
Q

(255 2 MIL)

|

H—aAAA
i3

Figure 1b

Figure 1a

Equivalent to: THEVENIN EQUIVALENT

1250
OUTPUT O——AMW——01.9V  COMMERCIAL

1670
OUTPUT O—=A—=01.73V MILITARY 0161-5

2-1

We—an

0161~4

39

GND

All Input Pulses
e 1
10%
<5ns
Figure 2

90%
10%
<5ns
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Switching Characteristics Over Operating Rangel4, 61

TC167A-20 TC167A-25 TC167A-35 7C167A-45
Parameters Description Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
tRC Read Cycle Time (Commercial) 20 25 30 40 ns
tRC Read Cycle Time (Military) 25 35 40 ns
tAA Address to Data Valid (Commercial) 20 25 30 40 ns
tAA Address to Data Valid (Military) 35 40 ns
tOHA Data Hold from Address Change 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 ns
tLZCE CE LOW to Low ZI8] 5 5 5 5 ns
tHZCE CE HIGH to High ZI[7, 8] 8 10 15 15 ns
tpU CE LOW to Power Up 0 0 0 0 ns
tPD CE HIGH to Power Down 20 20 20 25 ns
WRITE CYCLE!!
twe Write Cycle Time 20 20 25 40 ns
tSCE CE LOW to Write End 15 20 25 30 ns
tAW Address Set-up to Write End 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 15 15 20 20 ns
tsD Data Set-up to Write End 10 10 15 15 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE WE LOW to High Z1[7, 8] 7 7 10 15 ns
tLZWE WE HIGH to Low Z[8] 5 5 5 5 ns
Notes:

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

7. tizce and tyzwe 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, tyz is less than trz
for any given device.

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

b

10.
11.
12. Address valid prior to or coincident with CE transition LOW.

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, CE = V.

tRe

ADDRESS

taa—
toHA 1

DATA OUT PREVIOUS DATA VALID

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

tRe
tace
tezcE | l— tHZCE—
|MP2:JG:NCE
HIGH IMPEDANCE 777 >__—
DATA OUT |T AR R DATA VALID
fe—tpy tro
1cc
sUPI\’II?S' 50% sosD
CURRENT 1SB
0161-8
Write Cycle No. 1 (WE Controlled) (Note 9)
1 ]
ADDRESS ;(
tsce
= \\N\ L
taw tHA—>
tsa tPwe
" AN vl
f— tsp tHo
DATAIN *7 DATA-IN VALID %
re——thzwe i m— ]
\ HIGH IMPEDANCE J_-'___I
DATAI/O DATA UNDEFINED Pa \ ¢
0161-9
Write Cycle No. 2 (CE Controlled) (Note 9)
twe -]
ADDRESS x
tsa | tsce
& 4
. [ ,
taw tHA
tPWE
4
7= \\\\ NN RRRRRRR Y . TAIIIIIIIIIIIY,
f= tsp tHD
DATAIN * DATA-IN VALID %
-—mzws—v‘
—\ HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED
4
0161-10

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

2-141



Typical DC and AC Characteristics

NORMALIZED Icc. Isg

NORMALIZED 14

NORMALIZED 1po

CY7C167A

CYPRESS
SEMICONDUCTOR

NORMALIZED SUPPLY CURRENT

. vs. SUPPLY VOLTAGE
1.
|
Icc
10
08
06
04 —
0.2 Isg
0.0
40 45 5.0 55 60
SUPPLY VOLTAGE {V)
NORMALIZED ACCESS TIME
vs, SUPPLY VOLTAGE
14
13
1.2
11 P
N Ta = 25°C
10
[ ———
09
08
40 a5 5.0 55 5.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE -
30 -
25
20
15
10
05
0.0

0.0 1.0 2.0 30 40 50
SUPPLY VOLTAGE (V)

NORMALIZED Icc. Is8

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
10 Toe
08
0.6
04
Vcc =5.0V
ViN =50V
0.2 P——isg'
0.0
-55 250 1250
AMBIENT TEMPERATURE (°C)

NORMALIZED ACCESS TIME

vs, AMBIENT TEMPERATURE
1.6
14
12 7
1‘0 /

. Vee =50V
08 v
0.6
-55 25 125

30

20

AMBIENT TEMPERATURE {°C)

TYPICAL ACCESS TIME CHANGE

vs. OUTPUT LOADING
Ta = 25°C r/
Vee = 45V
V
0 200 400 600 800 1000

CAPACITANCE {pF)
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OUTPUT SOURCE CURRENT (mA}

NORMALIZED Icc

OUTPUT SINK CURRENT (mA)

OUTPUT SOURCE CURRENT
" vs. OUTPUT VOLTAGE
6

50

Vee =50V
Ta=25°C
a0

N
™~

0 1.0 2.0 30 4.0

QUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

125

100 .

100

75
7
sol/|

Vec =50V _|

2 Ta = 25°C

. |

] 10 20 30 4.0 5.0

OUTPUT VOLTAGE (V)

NORMALIZED I¢¢
vs. CYCLE TIME

1.1

Vee =50 V
Ta = 25°C
Vin =05V

1.0

00 e
7

0810 20 30 40

CYCLE FREQUENCY (MHz}
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% CY7C167A
SEMICONDUCTOR

Ordering Information

Speed Icc Ordering Package Operating

(ns) mA Code Type Range

20 60 CY7C167A-20PC P5 Commercial m
CY7C167A-20DC D6
CY7C167A-20VC Vs

25 60 CY7C167A-25PC P5 Commercial
CY7C167A-25DC D6
CY7C167A-25LC L51
CY7C167A-25VC V5
CY7C167A-25DMB D6 Military
CY7C167A-25LMB L51

35 60 CY7C167A-35PC P5 Commercial
CY7C167A-35DC D6
CY7C167A-35LC L51
CY7C167A-35VC Vs
CY7C167A-35DMB D6 Military
CY7C167A-35LMB L51

45 50 CY7C167A-45PC P5 Commercial
CY7C167A-45DC D6
CY7C167A-45LC Ls51
CY7C167A-45VC \A
CY7C167A-35PC P5
CY7C167A-45DMB D6 Military
CY7C167A-45LMB L51
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CY7C167A

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters [ Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
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 #: 38-00093
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Features

¢ Automatic power-down when
deselected (7C168)

CMOS for optimum speed/
power

High speed

— 25 ns taA

— 15 ns tocg (7C169)

Low active power
— 385 mW

Low standby power (7C168)
— 83 mW

TTL compatible inputs and
outputs

& CYPRESS
=2 SEMICONDUCTCR

CY7C168
CY7C169

e Capable of withstanding greater
than 2001V electrostatic
discharge

Functional Description

The CY7C168 and CY7C169 are high
performance CMOS static RAMs orga-
nized as 4096 x 4 bits. Easy memory
expansion is provided by an active
LOW chip enable (CE) and three-state
drivers. The CY7C168 has an automat-
ic power-down feature, reducing the
power consumption by 77% when de-
selected.

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

4096 x 4 Static R/W RAM

Data on the four input/output pins
(1/0¢ through I/03) is written into the
memory location specified on the ad-
dress pins (Ag through A1y).

Reading the device is accomplished by
taking chip enable (CE) LOW, while
write enable (WE) remains HIGH. Un-
der these conditions the contents of the
memory location specified on the ad-
dress pins will appear on the four data
1/0 pins.

The 1/0 pins stay in high impedance
state when chip enable (CE) is HIGH,
or write enable (WE) is LOW.

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

Logic Block Diagram Pin Configurations
[\ _}
j___ As d 1 20 B3 vee
As ]2 19[] Az
As (13 18] A2
1 A7 !j 4 w70 A
‘ g As]s PP 1[04
4 &
ag (6 sod 151 10,
INPUT BUFFER a7 183 10,
U An 8 13[] 10,
A . CE (Jo 12 1/o0;
o —>] 1/00 —
A E o GND [] 10 1] WE
Az—w g 128 x 128 g > vor oo
As—pl & :> ARRAY :> 8
Ar—w] = z g 1102
as—pf 2 @
Ao ’?_L___ 1103
|
‘ {} POWER
COLUMN DECODER | _| 88‘1”5';) j CE
Ay Ag Ag A1 At We
0021-1
0021-3
Selection Guide
7C168-25 7C168-35
7C169-25 7C169-35 7€169-40 7€168-45
Maximum Access Time (ns) 25 35 40 45
Maximum Operating Commercial 90 90 70 70
C mA STD
urrent (mA) Military 90 70 70
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CY7C168
- CY7C169
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..........covvuvviinnnn.n. >200 mA
Supply Voltage to Ground Potential .
(Pin 20 60 Pin 10). -« ovovnrnrennnn.. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZ State............... e —0.5Vto +7.0V ; Temperature
DC Input Voltage .......c....covvne.. —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20mA Military(2] —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Range[3]
7C168-25 7C168-35 7C168-45
Parameters Description Test Conditions 1C169-25 7C169-35 7C169-40 Units
Min, | Max. | Min. | Max. [ Min, | Max.
VoH Output HIGH Voltage | Vcc = Min, Iog = —4.0mA 2.4 2.4 2.4 A\
VoL Output LOW Voltage | Voc = Min,, IoL, = 8.0mA 0.4 0.4 0.4 v
Vin Input HIGH Voltage 2.0 Vce 2.0 Vee 2.0 Vee v
ViL Input LOW Voltage —3.0| 08 —-30]| 08 —30]| 08 v
Ix Input Load Current GND < Vi < Ve —10| +10 | —10| +10 | —10| +10 | pA
Output Leakage GND < Vp < V¢, _ _ _
Toz Current : Output Disabled 04 +30 01 430 0| +30 | pa
Output Short Circuit — -
Ios Currentll] Vce = Max., Vout = GND —350 —350 —350 [ mA
Vo Operating Vcc = Max. Commercial 90 70 70
Icc mA
Supply Current Iour = O0mA Military 90 70
1 Automatic CE Max. Ve, Commercial 20 20 15 mA
SBy Power Down Current | CE = Vig Military 20 20
I Automatic CE Max. Ve, Commercial 11 11 11 mA
SBy Power Down Current | CE = Vcc — 0.3V | Military 20 20
Capacitancel4]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 4 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 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. Ta is the “instant on” case temperature.

AC Test Loads and Waveforms

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

information.

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

R1481% R14810 30V
5 V Qe AAA— 5V O—m—AMW—
ouTPUT b OUTPUT ]
[ GND
< R2 < R2
30 pF > 5 pF
P S 2850 ° < 2550
INCLUDING INCLUDING
—-JIGAND == LG AND
= SCOPE = = SCOPE = 0021-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16752
QUTPUT O———AWA—0 1.73V 0021-5
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10%
-<5ns
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% CY7C169
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Switching Characteristics Over Operating Rangel(3, 5]

7C168-25 7C168-35
7C169-40 7C168-45
Parameters Description 7C169-25 7C169-35 Units
Min. | Max, | Min. | Max. | Min, | Max. | Min. | Max,

READ CYCLE
tRC Read Cycle Time 25 35 40 45 ns
tAA Address to Data Valid 25 35 40 45 ns
toHA Output Hold from Address Change 3 3 3 3 ns
tACE CE LOW to Data Valid 7C1e8 23 35 45 | o

7C169 15 25 25 ns
tLZCE CE LOW to Low Z!7] 5 5 5 5 ns
tHZCE CE HIGH to High Z[6,7] 15 20 20 25 ns
tpy CE LOW to Power Up (7C168) 0 0 0 ns
tPD CE HIGH to Power Down (7C168) 25 25 30 ns
trRCS Read Command Set-up ns
tRCH Read Command Hold 0 ns
WRITE CYCLEI8]
twe Write Cycle Time 25 35 40 40 ns
tSCE CE LOW to Write End 25 30 30 35 ns
tAW Address Set-up to Write End 20 30 40 35 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 30 35 35 ns
tspD Data Set-up to Write End 10 15 15 15 ns
tHD Data Hold from Write End 0 3 3 ns
tLZWE WE HIGH to Low Z[7] 6 6 ns
tHZWE WE LOW to High zI[6,7] 10 15 20 20 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 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

6. tuzcE and tyzwE are tested with Cp = 5 pF as in Figure 1b. 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.

7. At any given temperature and voltage condition, tyz is less than ty z 9. WE is HIGH for read cycle.
for any given device. 10. Device is continuously selected, CE = Vji.

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

Switching Waveforms
Read Cycle No. 1 (Notes 9, 10)

tRC
taA |
_—-————-touA—-——bi
DATA QUT PREVIOUS DATA VALID DATA VALID
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%Icomucroa

Switching Waveforms (Continued)
Read Cycle (Notes 9, 11)

e -

tace

————

Wz le— 1tz
HIGH IMPEDANCE 7777 IMPEDANCE
DATA OUT <X DATA VALID
r—!pu )
(7¢168) Ve \ 1cc
SUPPLY 50% 50% K
CURRENT o] 1s8
WE
[+—tRcs le——trH
0021-8
Write Cycle No. 1 (WE Controlled) (Note 8)
1 1
ADDRESS >‘ %
tsce
\ 1IN
= \MAK Z / .
taw tHA——)
tsa [t
" N\ 7
- t§p ———————»e—1tHD
DATAIN { DATA-IN VALID %
G-—!szg—.] <—lew5-—>’
\ HIGH IMPEDANCE /
DATA /O DATA UNDEFINED ) {
0021-9
Write Cycle No. 2 (CE Controlled) (Note 8)
twe |
ADDRESS *
tsa | tsce
X i
taw tHA
[ tsp tHD'
DATAIN * DATA-IN VALID
‘——ﬁ‘ﬂzwﬁ—’-
HIGH IMPEDANCE
DATA /O DATA UNDEFINED
0021-10

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

NORMALIZED taa

NORMALIZED lpo

CYPRESS CY7C169
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
A vs. SUPPLY VOLTAGE ) vs. AMBIENT TEMPERATURE 20 vs. OUTPUT VOLTAGE
1.
12 H
| Icc 2 o lec L e
10 - E
g 08 E 80
08 o 3
E 0.6 ¥ 60
06 2 4 Vec =50V
E 04 § Ta =25°C
04 g ’ Vcc =50V - a0 \
H VN =50V 2
02 Ise 0.2 ——isp E 2 A,
°
0.0 0.0 °
40 a5 5.0 55 60 55 2.0 125.0 0o 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 140
g 120
13 14 E 7
3 g 1o A Vcc =5.0
1.2 S =50V
g 12 7 E o / 155 mc
" \\ § / £ /
Ta = 25°C < £ 60
" — g 10 - z 7
B 2 cc =50V = 40
— . 2“7
09 - 3 2
08 0.6 o
40 45 50 55 6.0 -55 25 125 00 1.0 20 30 4.0
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
3.0 300 11
25 %0 Yo et
/ 3 ViN =05 V
2.0 ¢ 200 7 = 10
3 -/ g
15 < B0 7 3
5 / S P
10 8 100 V4 —e § 09
Y, v:c =450V /
05 5.0
0.0 0.0 08
00 10 20 30 40 50 [ 200 400 600 800 1000 0 20 30 40

CY7C168

SUPPLY VOLTAGE (v}

CAPACITANCE (pF)
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CYCLE FREQUENCY (MHz)
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CY7C168

% . CY7C169
Ordering Information
S(pnt:;d ‘Ifx Ordering Code PaTcyl:;ge 0;‘:‘::;“ S(l:l :d f:: Ordering Code P;‘c;(l:ege O;e:::eng
25 90 | CY7C168-25PC P5 Commercial 25 %0 | cy7C169-25PC P5 Commercial
CY7C168-25DC D6 CY7C169-25DC Dé6
CY7C168-25LC L51 CY7C169-25LC L51
CY7C168-25VC V5 CY7C169-25VC V5
35 90 | CY7C168-35PC P5 Commercial 35 90 | CY7C169-35PC P5 Commercial
CY7C168-35DC D6 CY7C169-35DC D6
CY7C168-35LC L51 CY7C169-35LC L51
CY7C168-35VC V5 CY7C169-35VC V5
CY7C168-35DMB D6 Military CY7C169-35DMB D6 Military
CY7C168-35LMB LS51 CY7C169-35LMB L51
45 70 | CY7C168-45PC P5 Commercial 40 70 | CY7C169-40PC P5 Commercial
CY7C168-45DC D6 CY7C169-40DC D6
CY7C168-45LC L51 CY7C169-40LC L51
CY7C168-45VC V5 CY7C169-40VC V5
CY7C168-45DMB D6 Military CY7C169-40DMB Dé Military
CY7C168-45LMB L51 CY7C169-40LMB L51
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MILITARY SPECIFICATIONS

CY7C168
CY7C169

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
ViL Max. 1,2,3
Itx 1,2,3
Toz 1,2,3
Icc 1,2,3
1331[12] 1,2,3
Ispa!12] 1,2,3

Note:

12. 7C168 only.

Switching Characteristics

Parameters r Subgroups
READ CYCLE

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

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

Document #: 38-00034-D
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Features

o Automatic power-down when
deselected (7C168A)

o CMOS for optimum speed/

e Capable of withstanding greater
than 2001V electrostatic
discharge

power Functional Description
* High speed The CY7C168A and CY7C169A are
— 20 ns tAA

high performance CMOS static RAMs
organized as 4096 x 4 bits. Easy memo-
ry expansion is provided by an active

— 15 ns tocg (7C169A)
o Low active power

— 385 mW LOW chip enable (CE) and three-state
e Low standby power (7C168A) drivers. The CY7C168A has an auto-
— 83 mW matic power-down feature, reducing
. the power consumption by 77% when
e TTL compatible inputs and deselected.
outputs

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

e Viy of 2.2V

4096 x 4 Static R/W RAM

Data on the four input/output pins
(I/0g through I/03) is written into the
memory location specified on the ad-
dress pins (Ag through Ajy).

Reading the device is accomplished by
taking chip enable (CE) LOW, while
write enable (WE) remains HIGH. Un-
der these conditions the contents of the
memory location specified on the ad-
dress pins will appear on the four data
1/0 pins.

The 1/0 pins stay in high impedance
state when chip enable (CE) is HIGH,
or write enable (WE) is LOW.

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

Logic Block Diagram

Pin Configurations

4 Agq (1 20 : Vee
}l As 2 197 A3
Ag E 3 180 A,
) a7 []a 17 E Aq
[ — = e % wpa
1 Ag [J6 SO4 5[] 1/0g
INPUT BUFFER ﬂ Ao 7 1417 /04
J\/r | A é 8 1310 vo,
CE [}o 12 /03
Ao > 1/0g GND a 10 1] we
m] T
Aa—»| 8§ : > 1104 0162-2
r—pl & 28x128 [N &
8 ARRAY A1 4
As—ml = < )8 110,
As—af 2 ®
Ag—p] ’?4 1103
4 } POWER
COLUMN DECODER (.,%o,\g:A) L CE
Pttt -
A7 Ag Ag Aso Al WE
0162-1
0162-3
Selection Guide
TC168A-20 7C168A-25 TC168A-35
7C169A-20 | 7C169A-25 | 7C169A-35 | TC169A-40 | 7TC168A-45
Maximum Access Time (ns) 20 25 35 40 45
Maximum Operating STD Commercial 90 70 70 50 50
Current (mA) Military 80 70 70 70
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CY7C168A

%m& CY7C169A
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..............ooouinn.n.. >200 mA
Supply Voitage to Ground Potential .
(Pin 20 t0 Pin 10). v vvernrnenennn ~0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZ State. ........ovvveennn.... —0.5V to +7.0V Temperature
DCInput Voltage ..........ccvvvnnn. —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
. 13 2 _ &80, 0, +
Output Current into Outputs (Low) ............. 20 mA Military(2] 35°Cto +125°C SV £10%
Electrical Characteristics Over Operating Rangel3!
7C168A-20 | 7C168A-25 | 7C168A-35 | 7C168A-45
Parameters Description Test Conditions 7C169A-20 | 7C169A-25 | 7C169A-35 | TC169A-40 | Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Vou Output HIGH Voltage |Vcc = Min, Iog = —40mA | 2.4 2.4 24 2.4 v
VoL Output LOW Voltage |Vce = Min, Ior, = 8.0mA 0.4 0.4 0.4 0.4 \4
Vin Input HIGH Voltage 22 | Vec| 22 | Voo | 22 | Vee| 22 | Vee | V
Vi Input LOW Voltagel4Al —0.5] 08 [-05] 08 [—0s| 08 [~05| 08 | V
Iix Input Load Current GND < V; £ Voo —10{ +10| —10y +10| —10} +10| —10| +10} pnA
Output Leakage GND £ Vp < Ve, = _ _ _
Ioz Current Output Disabled 10| +10 10| +10 10| +10 10| +10| pA
los Qutput Short Ciretit |y ~ Max., Vour = GND -350]  [-350 ~350|  |—350| ma
L Ve Operating Voo = Max. Commercial 90 70 70 70 mA
cc Supply Current Iour = 0mA  |Military 80 70 70
I Automatic CE Max. Ve, Commercial 40 20 20 20 | A
SBy Power Down Current |CE > Vig Military 20 20 20
1 Automatic CE Max. Ve, Commercial 20 20 20 20 mA
B Power Down Current  |CE = Ve — 0.3V Military 20 20 20
Capacitancel4]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, V¢c = 5.0V 5 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 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. information.
4. Tested initially and after any design or process changes that may
affect these parameters.

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

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

4A. ViL min. = — 3.0V for pulse durations less than 30 ns.
AC Test Loads and Waveforms
R148102 R14810 30V j
5V O—————AMW— 5 V Qe AAA——r 90%
OUTPUT ] OUTPUT ] 10%
s GND
30 pF R2 5pF S R2 <5ns
2554 2555
IINCLUDING IINCLUDING
A IG AND —=-JIG AND -2 Figure 2
= SCOPE - = SCOPE = 0162-4
Figure 1a Figure 1b

Equivalent to: THEVENIN EQUIVALENT

1670

OUTPUT O AA————O 173V 0162-5
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& ..
Switching Characteristics Over Operating Rangel3, 5]
Parameters Description ‘7/8:2::-33 ;g::;:-:: ;giggﬁg: TC169A-40 | TC168A-45 Units
Min. | Max, | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max,
READ CYCLE
tRC Read Cycle Time 20 25 35 40 45 | ns
tAA Address to Data Valid 20 25 35 40 45 ns
tOHA Output Hold from Address Change 5 5 5 5 5 ns
{ACE CE LOW to Data Valid 7C168A 20 25 35 40 45 ns
7C169A 12 15 25 25 . ns
tLZCE CE LOW to Low Z[7, 12} 5 5 5 5 5 ns
tHZCE CE HIGH to High ZI6, 7] 8 10 15 15 15 | ns
tpy CE LOW to Power Up (7C168A) 0 0 0 0 ns
tpD CE HIGH to Power Down (7C168A) 20 20 20 20 25 ns
tRCS Read Command Set-up ) 0 0 0 ns
tRCH Read Command Hold 0 0 0 ns
WRITE CYCLEIS]
twe Write Cycle Time 20 20 25 35 40 ns
tSCE CE LOW to Write End 15 20 25 30 30 ns
tAW Address Set-up to Write End 15 20 25 30 30 ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 15 15 20 20 20 ns
tsp Data Set-up to Write End - 10 10 15 15 15 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI[7] 10 15 15 ns
tHZWE WE LOW to High Z[6, 7] 5 5 5 5 5 ns
Notes:

w

. 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.

Moo

for any given device.

Switching Waveforms
Read Cycle No. 1 (Notes 9, 10)

tHzcE and tyzwe are tested with Cy, = 5 pF as in Figure 1b. Tran-
sition is measured * 500 mV from steady state voltage.

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

d

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.

9. WE is HIGH for read cycle.

10. Device is continuously selected, CE = Vyr..

11. Address valid prior to or coincident with CE transition LOW.
12. 3 ns min. for the CY7C169A.

tRC

ADDRESS

taa

toHA—————]

DATA OUT

PREV!OUé DATA VALID

DATA VALID

2-154
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CY7C168A
SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle (Notes 9, 11)

"
-——,_ [—_
T N 7
tace
tz te—1tHZ
PEDAN
M CE
oATA OUT HIGH IMPEDANCE ( ( ( ( DATA VALID ‘)__
fe——try pe———tpp ——{
icc
et - et
CURRENT e 188
L3
[*—'Rcs [*—tRCH
0162-8
Write Cycle No. 1 (WE Controlled) (Note 8)
ADDRESS >( )(
tscE
NS L
EAAMK 7 / L
taw . tHa—
tsa tPWE
we ) 4
we AN 7
| 5D tHD
DATAIN * DATA-IN VALID
le——thzwe —’} ‘—'LZWE—j
\ HIGH IMPEDANCE /
DATA /0 DATA UNDEFINED / -4
0162-9
Write Cycle No. 2 (CE Controlled) (Note 8)
I twe
ADDRESS ){
tsa | tsce
_ * /
CE
taw (HA-——.‘
tPWE —————————————tinf
= \ \\NNRRR RN 7777777777
t SD tHD
DATA IN DATA-IN VALID %
e tHZWE—
HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED
0162-10

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

NORMALIZED taa

NORMALIZED lpo

CY7C168A

CYPRESS CY7C169A
SEMICONDUCTCR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
. vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 0 vs. OUTPUT VOLTAGE
12
12 H
- lec - 1.0 Tec : 100
1.0 .'." §
§ 08 g 80
08 a o
":J‘ 0.6 g 60
06 3 & Vee =50V
§ 04 § . Ta =25°C
o4 s Vee =50V @
z ViN =50V 2
0.2 1s8 02 Isg E 2 P
(<]
00 0.0 °
40 as 5.0 55 60 55 260 1250 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C} OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 140
< 120
13 14 £
3 g 1o A Vee =50V
1.2 K =5
a 12 A & / Tee2sc
N 80
1.1 P o] B
N~ Ta = 25°C =N ¥ e
1.0 % 7]
R 2 Vec =50V - 40
- ]
08 £ /
09 "V 3 2
0.8 0.6 o
40 45 5.0 55 6.0 56 2% 125 0.0 10 20 30 40
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
3.0 30.0 1.1
25 2.0 L et A
o Vin =05V
20 T 200 2 10
s / g
15 o 150 4 2
9 / = /
10 8 100 s § 09
/ // Vec =450V v
05 5.0
0.0 = 0.0 08
00 10 20 30 40 50 [} 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE {pf) CYCLE FREQUENCY (MHz)
0162-11
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CY7C168A

%MOR CY7C169A
Ordering Information
S(l; ese)d KX Ordering Code Pa;g;:;ge Off;::;ng S(l;es(;d f:: Ordering Code PaTc;;aege O%ear:;ieng
20 90 | CY7C168A-20PC P5 Commercial 20 90 | CY7C169A-20PC P5 Commercial
CY7C168A-20DC D6 CY7C169A-20DC D6
CY7C168A-20VC V5 CY7C169A-20VC V5
25 90 | CY7C168A-25PC P5 Commercial 25 90 | CY7C169A-25PC PS Commercial
CY7C168A-25DC D6 CY7C169A-25DC D6
CY7C168A-25LC L51 CY7C169A-251.C L51
CY7C168A-25VC \Al CY7C169A-25VC V5
CY7C168A-25DMB Dé6 Military CY7C169A-25DMB D6 Military
CY7C168A-25LMB L51 CY7C169A-25LMB L51
35 90 | CY7C168A-35PC P5 Commercial 35 90 | CY7C169A-35PC P5 Commercial
CY7C168A-35DC D6 CY7C169A-35DC D6
CY7C168A-35LC L51 CY7C169A-35LC L51
CY7C168A-35VC V5 CY7C169A-35VC V5
CY7C168A-35DMB D6 Military CY7C169A-35DMB D6 Military
CY7C168A-35LMB Ls1 CY7C169A-35LMB L51
45 70 | CY7C168A-45PC P5 Commercial 40 70 | CY7C169A-40PC ‘PS5 Commercial
CY7C168A-45DC D6 CY7C169A-40DC D6
CY7C168A-45LC L51 CY7C169A-40LC L51
CY7C168A-45VC V5 CY7C169A-40VC V5
CY7C168A-45SDMB Dé Military CY7C169A-40DMB D6 Military
CY7C168A-45LMB L51 CY7C169A-40LMB L51
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CY7C168A
CY7C169A

&=
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups -
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
Vi Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
ISB][12] 1,2,3
ISBZ[ 12] 1,2,3

Note: :

12. 7C168A only.

Switching Characteristics

Parameters l Subgroups
READ CYCLE

trC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA - 7,8,9,10,11
tACE 7,8,9,10,11
trRCs 7,8,9,10,11
tRCH 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSCE 7,8,9,10,11
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 #: 38-00095
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Features
e CMOS for optimum
speed/power
e High speed
— 25 ns taA

— 15 ns tacs
Low active power

— 495 mW (commercial)

— 660 mW (military)

outputs

greater than 2001V
electrostatic discharge

Output enable

TTL compatible inputs and

Capable of withstanding

RESS

SEMICONDUCTCR

CY7C170

Functional Description

The CY7C170 is a high performance
CMOS static RAM organized as 4096
words x 4 bits. Easy memory expansion
is provided by an active LOW chip se-
lect (CS), an active LOW output enable
(OE), and three-state drivers.

Writing to the device is accomplished
when the chip select (CS) and write en-
able (WE) inputs are both LOW. Data
on the four input/output pins

(1/0¢ through 1/03) is written into the
memory location specified on the ad-
dress pins (Ag through Ajj).

4096 x 4 Static R/W RAM

Reading the device is accomplished by
taking chip select (CS) and output en-
able (OE) LOW, while write enable
(WE) remains HIGH. Under these
conditions the contents of the memory
location specified on the address pins
will appear on the four data I/0 pins.

The 1/0 pins stay in high impedance
state when chip select (CS) or output
enable (OE) is HIGH, or write enable
(WE) is LOW.

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

Logic Block Diagram Pin Configurations
‘A DIP
__J\I a, O ~ 22 vee
1 a5 2 21 [ a5
4 |‘l a3 20 [ A,
A, 4 19177 a,
a5 18 1 Ay
A Os 17 [] NC
I j I- TP b4 16 17 1/04
p A e 15 [ /o,
INPUT BUFFER A K] 14§ 1/0,
T N o, oE ] 1o 13 {7 1/05
H ° oND [ 11 12[] WE
ol o
ﬁl—P o g M m 1/0, 0037-2
2—>) 3 128 X 128 2
P 5 f1> » { soJ
Ay—p) = ARRAY 2 —_|
sl & 2 |- Vo2 <
A —p) —l 4 W= 24 Pvee
/o AsCy2 5] m P
it ‘ 3 I - £ 20,
COLUMN DECODER = A4 21034
cs Ag 5 20 pAo
Tfff? [lef = 19INC
A7 Ag Ag AggAq w A7 18fanc
of A8 17 [21/0,
00371 Ao 16 31/04
o 15§31/0,
oEC]11 14031/03
GNDLJ12 13 WE
0037-12
Figure 1
ielection Guide
7C170-25 7C170-35 7C170-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Commercial 90 90 90
Current (mA) Military 120 120
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% CY7C170
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...........c.oooiuuienn. >200 mA
Supply Voltage to Ground Potential .
Pin22t0Pin 11).....oeenennnnnn.. —05vio+70v ~ Operating Range
DC Voltage Applied to Outputs Range Té:1‘n‘e,::ltl|:re Vee
inHigh ZState. .. .vvveerrnnnnnennns —0.5V to +7.0V 2 — T t" o w107
ommercia 0 +10%
DC Input Voltage .............oovn.. —3.0Vto +7.0V Militaryl4] T55°Cio + 125°C SV £10%
Output Current into Outputs (Low) ............. 20 mA
Electrical Characteristics Over Operating Rangel3] .
Parameters Description Test Conditions 7C170 Units
) Min. Max.
VoH Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 \4
VoL Output LOW Voltage Vee = Min, Ior, = 8.0mA 0.4 \%
Vi Input HIGH Voltage 2.0 Vce A\
Vi Input LOW Voltage —3.0 0.8 A\
Irx Input Load Current GND< Vi < Ve —10 +10 RA
Output Leakage GND< Vg < Ve _
loz Current Output Disabled 50 +50 pA
Output Short(1] _ _ _
Ios Cirentt Carrent Vee = Max, Vour = GND 350 mA
Ice Ve Operating Vee = Max. Commercial 90 mA
C Supply Current Iout = OmA Military* 120
*.25, -35 and -45 only
Capacitance[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4
Voe = 50V pF
CouT Output Capacitance cc : 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. Tp is the “instant on” case temperature.

R1481% R14810 ALL INPUT PULSES
5V O———————AAA— 30V L
90%

OuUTPUT ()T—-<

: 10%

5 P :; Fz‘gsxz e °

IINCLUDING <6ns
4_JIG AND -
= SCOPE = Figure 2
0037-4
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT

16752
OUTPUT O———WWA——0 1.73V

0037-5
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%&m CY7C170
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel3. 5]

Parameters Description 7€170-25 7C170-35 7C170-45 Units
Min, —L Max, Min, [ Max. Min. T Max,
READ CYCLE
trRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from Address Change 3 3 3 ns
tACS CS Low to Data Valid 15 25 30 ns
tDOE OE LOW to Data Valid 15 15 20 ns
tLZOE OELOWtoLowZ 0 0 0 ns
tHZOE OF HIGH to High ZI6] 15 15 15 ns
tLZcs CS LOW to Low Z![7] 3 5 5 ns
tHZCS CE HIGH to High ZI[6,7] 15 20 25 ns
WRITE CYCLEIS]
twe Write Cycle Time 25 35 40 ns
tscs CS LOW to Write End 25 35 35 ns
tAW Address Set-up to Write End 20 30 35 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 30 35 ns
tSD Data Set-up to Write End 10 15 15 ns
tHD Data Hold from Write End 0 0 3 ns
tHZWE WE LOW to High Z 10 15 20 ns
tLZWE WE HIGH to Low Z 6 6 6 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. tHzOE, tHzCs and tuzwe 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.

7. At any given temperature and voltage condition, tgyzcs is less than 9. WE is HIGH for read cycle. o
trzcs for all devices. These parameters are sampled and not 100% 10. Device is continuously selected, CS = VL and OE = VL.
tested. 11. Address valid prior to or coincident with CS transition LOW.

12. Data I/0 will be high impedance if OE = V.
Switching Waveforms
Read Cycle Neo. 1 (Notes 9, 10)
| tRc
ADDRESS
toHA ko - ‘
DATA OUT PREVIOUS DATA VALID DATA VALID
L
003711
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SEMICONDUCTOR

CY7C170

Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 9, 11)

)

Re

tacs
oF ——N .
tDoE L-'HZOE——’
tLzoe [+ tHzCs —»
HIGH IMPEDANCE

DATA OUT

tizes

DATA VALID

HIGH
IMPEDANCE

Jrmr—————

0037-7
Write Cycle No. 1 (WE Controlled) (Notes 8, 12)
we |
ADDRESS >K &;
tscs
=\ WA 7‘777777777?27771
taw tHA—™
fe—————1tsa towe
\ \ 4
a AN i
DATA IN % DATA-IN VALID %
re———tHZWE re——tLZWE
\ HIGH IMPEDANCE N
DATA 1/O DATA UNDEFINED / )
0037-8
Write Cycle No. 2 (CS Controlled) (Notes 8, 12)
we
ADDRESS x X
tsa ! tscs
s Kk ]{
- taw tha—]
= FIL LY 777777777
s 50 o
DATAIN * DATA-IN VALID %
j———tHZWE
\ HIGH IMPEDANCE
DATA1/0 DATA UNDEFINED )4
0037-9

Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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CY7C170

Ordering Information

S(l:; §d Ordering Code P%l;&;ge Oll)!e::;ieng
25 CY7C170-25PC P9 Commercial
CY7C170-25DC D10
CY7C170-25VC Vi3
35 CY7C170-35PC P9 Commercial
CY7C170-35DC D10
CY7C170-35VC V13
CY7C170-35DMB D10 Military
45 CY7C170-45PC P9 Commercial
CY7C170-45DC D10
CY7C170-45VC Vi3
CY7C170-45DMB D10 Military
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CY7C170

J Cipress
%O@U@OR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
ViL Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3

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
{DOE 7,8,9,10,11
WRITE CYCLE

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

Document #: 38-00035-E
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CYPRESS

Features

-

e CMOS for optimum

speed/power

High speed
— 20 ns taa

— 15 ns tacs
Low active power

— 495 mW (commercial)
— 660 mW (military)

outputs

TTL compatible inputs and

Capable of withstanding

greater than 2001V
electrostatic discharge

e Viyg of 2.2V

Output enable

SEMICONDUCTCR

Functional Description

The CY7C170A is a high performance
CMOS static RAM organized as 4096
words x 4 bits. Easy memory expansion
is provided by an active LOW chip se-
lect (CS), an active LOW output enable
(OE), and three-state drivers.

Writing to the device is accomplished
when the chip select (CS) and write en-
able (WE) inputs are both LOW. Data
on the four input/output pins

(1/0g through 1/03) is written into the
memory location specified on the ad-
dress pins (Ap through Ajj).

4096 x 4 Static R/W RAM

Reading the device is accomplished by
taking chip select (CS) and output en-
able (OE) LOW, while write enable
(WE) remains HIGH. Under these
conditions the contents of the memory
location specified on the address pins
will appear on the four data 1/0 pins.

The I/0 pins stay in high impedance
state when chip select (CS) or output
enable (OE) is HIGH, or write enable
(WE) is LOW.

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

Logic Block Diagram Pin Configurations
" DIP
J A, O ~ 22 [ Voo
as []2 217 a5
) as 3 20 [ A,
A, 4 19 [ A,
j I_‘ ag s 1817 Ay
[ A s 17 ne
A7 167 1/04
] ) Ay E 8 15 1/0,
INPUT BUFFER cs 5 9 14 % 1/0,
OF 10 13 1/05
{} J ,\!r 1/0g oo ] 11 12[] wE
A
A?:: & Q -J 10, 0149-2
A2l 8 128 X 128 i> E Sy S0J
3—p1 o w 9
Aoyl S ARRAY g a Vo, —
Ag:: 2 “ M = 240Vee
I AsC}2 23[J Ay
> :?—'——'/03 I = 223,
4 A, T4 214,
COLUMN DECODER & ur= M 204
?Tt fT Nc]s 19§NC
A7 180INC
Ay Ag Ag AjgA 9
7 Ag Ag AroAyq W A,Ods 7 g'/o"
Ot P = 16170,
0149-1 csio “1spvo,
OEC]11 141/05
GNDLJ12 13 we
0149-3
Figure 1
Selection Guide
7C170A-20 7C170A-25 7TC170A-35 7C170A-45
Maximum Access Time (ns) 20 25 35 45
Maximum Operating Commercial 90 90 90 90
Current (mA) Military 120 120 120
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%}%{mss CYTC170A
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.............cccovivee.t, >200 mA
Supply Voltage to Ground Potential .
(Pin 2240 Pin 11) . v vvesonerennnnns ~05Vito+70v  Operating Range
DC Voltage Applied to Outputs Range Ambient v
i High Z State. . o ovnvennennnnn ~0.5Vto +7.0V ane Temperature e
DCInput Voltage ..........c.oovnvnn. —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Militaryl4] —55°Cto +125°C 5V £10%
Flectrical Characteristics Over Operating Rangel3!
Parameters Description Test Conditions JC170A Units
Min, Max.
Vou Output HIGH Voltage Vee = Min, Iopg = —40mA 2.4 A\
VoL Output LOW Voltage Vce = Min, IorL = 8.0mA 0.4 v
Vin Input HIGH Voltage 2.2 Vce v
ViL Input LOW Voltage —-3.0 0.8 A\
Irx Input Load Current GND< Vi < Ve —10 +10 pA
Output Leakage GND< Vo < Ve _
Toz Current Output Disabled 10 +10 RA
Output Short[1] _ _ _
Ios Circuit Current Vce = Max, Voyt = GND 350 mA
Icc Ve Operating Vce = Max. Commercial 90 mA
Supply Current Iout = 0mA Military* 120
%25, -35 and -45 only
Capacitance[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4
. Voe = 5.0V PF
Cout Output Capacitance cc 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. Ta is the “instant on” case temperature.

R14815 R1 4815 ALL INPUT PULSES
5 V O AAA—— 5V 30V ] \
90% 90%
OUTPUT b ouTPUT
S 10% 10%
30pF < Rgssz SpF ggssz oo 5
IINCLUDING 2 IINCLUDWG <5ne TS
= JIG AND == L JIG AND —= 0149-6
= SCOPE - = SCOPE - Figure 2
0149-4
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT

16742
QUTPUT O————AMA——0 1.73V

0149-

5
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?;g&%%smam CY7C170A

Switching Characteristics Over Operating Rangel3, 5]
Parameters Description 7C170A-20 7C170A-25 7C170A-35 7C170A-45 Units

Min, | Max. | Min. | Max. | Min. | Max. | Min. | Max.

READ CYCLE
trRC Read Cycle Time 20 25 35 . 45 ns
tAA Address to Data Valid 20 25 35 45 ns
tOHA Data Hold from Address Change 5 5 5 5 ns
tacs CS Low to Data Valid 15 15 25 30 ns
tDOE OE LOW to Data Valid 10 12 15 20 ns
tLZOE OELOW toLow Z 3 3 3 3 ns
tHZOE OE HIGH to High ZI[6] 8 10 12 15 ns
tLzcs CS LOW to Low Z[7] 5 5 5 5 ns
tHZCS CE HIGH to High Z[6, 7] 8 10 15 15 ns
WRITE CYCLEIS!
twe Write Cycle Time 20 20 25 40 ns
tscs CS LOW to Write End 15 20 25 30 ns
tAW Address Set-up to Write End 15 20 25 30 ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 15 15 20 20 ns
tSD Data Set-up to Write End 10 10 15 15 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE WE LOW to High Z 7 7 10 15 ns
tLZWE WE HIGH to Low Z 5 5 5 5 ns

Notes:

5. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output
loading of the specified Io1 /1oy and 30 pF load capacitance.

6. tHZOE, tHzcs and tyzwe are tested with Cy, = 5 pF as in Figure Ib.
Transition is measured +500 mV from steady state voltage.

7. At any given temperature and voltage condition, tgzcs is less than
trzcs for all devices. These parameters are sampled and not 100%

tested.

Switching Waveforms
Read Cycle No. 1 (Notes 9, 10)

ADDRESS

DATA OUT

-3

. 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.

N3

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

11. Address valid prior to or coincident with CS transition LOW.
12. Data I/0 will be high impedance if OE = Vip.

tRe

taa
toHA >

PREVIOUS DATA VALID

DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 9, 11)

tRe

“_3t 7K

tacs

! -
toot ’-‘HIOE

f——— t) 20g—] [a— tHzCs —w!

HIGH
IMPEDANCE
L DATA VALID )———.
N

al

HIGH IMPEDANCE 777
DATA OUT
tezs AVAAN
0149-8
Write Cycle No. 1 (WE Controlled) (Notes 8, 12)
1 |
ADDRESS 5( 1
. tscs
= \\AVK /11777777,
taw tHa—>1
tsA towe
wE \ \ /
e AN 7
— 15D tHD!
DATA IN * DATA-IN VALID %
‘*——"szz——j ‘4-——‘|.zws——*1
DATA 1/O ATA UNDEFINED \, Lo NpEDANCE 1/_—_‘
TANO D D!
0149-9
Write Cycle No. 2 (CS Controlled) (Notes 8, 12)
we {
ADDRESS *
tsa ! tscs
= \ Vi l
taw tHA
LEAAARARRRARRAR RS Z
. = - SD tHD
DATA IN * DATA-IN VALID }
———tHZWE
\ HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED 7
0149-10

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

S(l;es‘;d Ordering Code Pt';‘c;::ge OpRe:::eng
20 CY7C170A-20PC P9 Commercial
CY7C170A-20DC Dio
CY7C170A-20VC V13
25 CY7C170A-25PC P9 Commercial
CY7C170A-25DC D10
CY7C170A-25VC Vi3
CY7C170A-25DMB D10 Military
35 CY7C170A-35PC P9 Commercial
CY7C170A-35DC D10
CY7C170A-35VC Vi3
CY7C170A-35DMB D10 Military
45 CY7C170A-45PC P9 Commercial
CYT7C170A-45DC D10
CY7C170A-45VC Vi3
CY7C170A-45DMB D10 Military
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CY7C170A

&
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Vi 1,2,3
V1L Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters J 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
tDOE 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
{PWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00096
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Features

e Automatic power-down when
deselected

CMOS for optimum speed/
power

High speed

— 25 ns tAA

Transparent Write (7C171)
Low active power

— 385 mW

Low standby power

— 83 mW

TTL compatible inputs and
outputs

2 CYPRESS
SEMICONDUCTOR

CY7C171
CY7C172

e Capable of withstanding greater
than 2001V electrostatic
discharge

Functional Description

The CY7C171 and CY7C172 are high
performance CMOS static RAMs orga-
nized as 4096 x 4 bits with separate
1/0. Easy memory expansion is pro-
vided by an active LOW chip enable
(CE) and three-state drivers. They have
an automatic power-down feature, re-
ducing the power consumption by 77%
when deselected.

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

4096 x 4 Static R/W RAM

Separate 1I/0

Data on the four input pins (Ip through
I3) is written into the memory location
specified on the address pins (Ag
through A1).

Reading the device is accomplished by
taking chip enable (CE) LOW, while
write enable (WE) remains HIGH. Un-
der these conditions the contents of the
memory location specified on the ad-
dress pins will appear on the four data
output pins.

The output pins stay in high impedance
state when write enable (WE) is LOW
(7C172 only), or chip enable (CE) is
HIGH. A die coat is used to insure al-
pha immunity.

Logic Block Diagram

Pin Configurations

<} lo T\
}l A 248V
[ | AsC]2 2314,
W ! A3 2234,
I | ) el A, 4 2134,
[ ] }l "2 (¥ = 1 g(':, 2014,
INPUT BUFFER L s AS'E:: s 1 3'0
B Y= 18,
Q A8 1730,
Ao — IS % = 1630,
M—] j:r L, 10 15[ 0,
A —l & g 04 CECY11 1405
PPN :> ‘Zf;‘nﬁa 2 eno ] 12 M=
v 3 § > %2 0051-2
As —. & -
Ag —| '\ O3
- POWER L_ T
COLUMN DECODER DOWN —@__'— Ce
TTT T T —— =
I WE
A7 Ag A Ap Any |
™0 Qmm : )
0051-1 0051-3
Selection Guide
7C171-25 7C171-35 7C171-45
7C172-25 7C172-35 7C172-45
Maximum Access Time (ns) 25 35 45
Maximum Operating STD Commercial 90 90 70
Current (mA) Military % 70
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CY7C171

% CYTC172
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. ........oovivunninnn, >200 mA
Supply Voltage to Ground Potential :
Pin 2410 PN 12). v v vvverenenannss —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZ State. . ..oovvvveennnnnenn.. —0.5V to +7.0V Temperature
DC Input Voltage ................... —3.0V o +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military[2) —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Rangel3!
7C171-25 7C171-35 7C171-45
Parameters Description Test Conditions 7C172-25 1C172-35 7C172-45 | Units
Min, | Max. | Min. | Max. | Min. | Max,
Vou Output HIGH Voltage | Vcc = Min., Iog = —4.0mA 2.4 2.4 2.4 \%
VoL Output LOW Voltage Vee = Min, Ior, = 8.0mA 0.4 0.4 0.4 A\
Vi Input HIGH Voltage 2.2 2.2 2.2 v
ViL Input LOW Voltage —3.0| 0.8 —30| 038 —30( 08 v
Itx Input Load Current GND < Vi £ Ve —-10}| +10| —10| +10 | —10| +10 [ mA
GND < Vg < Ve, _ _ _
Ioz Output Leakage Current Output Disabled 50| +50 50| +50 50| +50 | pA
Output Short Circuit _ _
Ios Currentll] Vcc = Max,, Vour = GND —350 —350 —350| mA
L Ve Operating Vee = Max. Commercial 90 90 70 mA
o Supply Current Iour = O0mA Military 90 90 70
I Automatic CE Max. Ve, Commercial 20 20 15 mA
$B Power Down Current | CE 2 Vg Military 40 20 20
I Automatic CE Max. Ve, Commercial 15 15 15 mA
SB; Power Down Current CE 2 Vee —0.3V | Military 20 20 20
Capacitancel4]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, V¢c = 5.0V 4 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 7 pF
Notes:

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

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

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

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

AC Test Loads and Waveforms

R1 4810 R14810 30V )
5V O——————AAA—— 5V O————AM— 20%
QUTPUT 4 QUTPUT 1 10%
> GND
30 pF SR2 5 pF S R2 <5ns
255 2555

INCLUDING INCLUDING
== JIG AND o LJIG AND  —h Figure 2
= SCOPE - = SCOPE = 0051-4

Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16752
OUTPUT O————AA—0 1.73V 0051-5
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Switching Characteristics Over Operating Rangel3, 5]

7C171-25 7C171-35 7C171-45
Parameters Description 7C172-25 7C172-35 7C172-45 Units
Min. Max. Min. Max. Min, Max. E
READ CYCLE
trRC Read Cycle Time 25 35 45 ns
tAaA Address to Data Valid 25 35 45 ns
tOHA Output Hold from Address Change 3 3 3 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLZCE CE LOW to Low Z[7] 5 5 5 ns
tHZCE CE HIGH to High ZI[6,7] 15 20 20 ns
tpy CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 25 25 30 ns
trCS Read Command Set-up 0 0 0 ns
tRCH Read Command Hold 0 0 0 ns
WRITE CYCLES!
twe Write Cycle Time 25 35 40 ns
tSCE CE LOW to Write End 25 30 35 ns
tAw Address Set-up to Write End 20 30 35 ns
tHA Address Hold from Write End 0 0 0 ns
tsA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 25 30 ns
tsp Data Set-up to Write End 10 15 15 ns
tHD Data Hold from Write End 0 0 3 ns
tLZWE WE HIGH to Low Z[7l (7C172) 0 0 0 ns
tHZWE WE LOW to High ZI[6, 71 (7C172) 10 15 20 ns
tAWE WE LOW to Data Valid (7C171) 25 30 35 ns
tADV Data Valid to Output Valid (7C171) 25 30 35 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 CE LOW and WE LOW. Both signals must be low to initiate a write
loading of the specified Io1/Ion and 30 pF load capacitance. and either signal can terminate a write by going high. The data input

6. tyzcE and tHzwe are tested with Cp, = 5 pF as in Figure 1b. Tran- setup and hold timing should be referenced to the rising edge of the
sition is measured + 500 mV from steady state voltage. signal that terminates the write.

7. At any given temperature and voltage condition, tgz is less than ty z 9. WE is HIGH for read cycle.
for any given device. 10. Device is continuously selected, CE = Vyr.

11. Address valid prior to or coincident with CE transition LOW.
Switching Waveforms
Read Cycle No. 1 (Notes 9, 10)
tac |
ADDRESS *
u——touA———tiA—u ‘
DATA OUT PREVIOUS DATA VALID DATA VALID

0051-7
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s CYIC172
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle (Notes 9, 11)
tRC
& X 7
tace
wz etz
HIGH
IMPEDANCE
DATA OUT HIGH IMPEDANCE 4((4(67\ DATA VALID }—
te— tpy tPp
1cc
SUP;/LCS 50% 50%)
CURRENT IS8
WE
le—tRCS pe— tRCH
0051--8
Write Cycle No. 1 (WE Controlled) (Note 8)
e twe
ADDRESS } 4
_ tsce
CANNANSY . (LN
taw tha—+
tsa towe
WE N\ £
tsp I tip
DATA IN 'Y DATA-IN VALID &
~—thzwe Yt zwe —*]
DATA OUT ; HIGH IMPEDANCE
7¢172) DATA UNDEFINED (
[ tapy —
DATA OUT DATA UNDEFINED DATA VALID
(7¢171) wo51os
Write Cycle No. 2 (CE Controlled) (Note 8)
f : twe |
ADDRESS
tsa } tsce
& S s
taw tha —|
N tewe
AN ANNNNNN X (/[ Z
| tsp f tup
DATA IN * DATA-IN VALID *
[ uzwe _:[ HIGH IMPEDANCE
DATA OUT
(76172) DATA UNDEFINED ),
l—— tyyr ——
DATA OUT &
7c171) DATA UNDEFINED DATA VALID e

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state (7C172).
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NORMALIZED Icc. Iss

NORMALIZED taa

NORMALIZED lpg

CY7C171

= CY7C172
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 10 £ 100
Icc @ Icc £ .
10 2L b}
G 08 = go
L «
08 o 3
N 08 4 60
: -
g 04 & a0 St
: iy 5 N
IN = D
02 iss 02 % 20 A,
[=]
0.0 00 0
40 45 5.0 55 60 -55 25.0 125.0 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
14 16 140
< 120
13 14 E //
: E 100 Vce =5.0V
12 a 12 e T / Ta =25°C
g £ w
1 \\ 3 £ /
Ta = 25°C s 10 z /
zZ 2
10 ~ g Vee =5.0V ;— 40
08 £ /
09 P 3
08 0.6 0
40 a5 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
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
30 300 11
Vee =5.0 V
25 25.0 ] T:ca 256°C
/ ° Vin =05V
20 T 200 - S 10
e 2
3 / N
15 S 160 =]
< 4 I
5 / = pd
10 a 100 09
: / Ta = 25°C g /
/ Ve =4.50V
05 50
0.0 0.0 08
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40

SUPPLY VOLTAGE (V)

CAPACITANCE (pF}
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CY7C171

%@m CY7C172
Ordering Information
S(‘:f;" Ordering Code P;fy":ege O‘I’f;l‘l‘;ie“g S(';‘:;d Ordering Code P‘;‘r";‘;ge Oi’:;n“;“g
25 CY7C171-25PC P13 Commercial 25 CY7C172-25PC P13 Commercial
CY7C171-25DC D4 CY7C172-25DC Di4
CY7C171-25LC L64 CY7C172-25LC L64
CY7C171-25VC V13 CY7C172-25VC V13
35 CY7C171-35PC P13 Commercial 35 CY7C172-35PC P13 Commercial
CY7C171-35DC D14 CY7C172-35DC Di4
CY7C171-35LC Lé4 CY7C172-35LC L64
CY7C171-35VC Vi3 CY7C172-35VC V13
CY7C171-35DMB D14 Military CY7C172-35DMB Di4 Military
CY7C171-35LMB L64 CY7C172-35LMB Lé64
45 CY7C171-45PC P13 Commercial 45 CY7C172-45PC P13 Commercial
CY7C171-45DC D14 CY7C172-45DC D14
CY7C171-45LC L64 CY7C172-45LC L64
CY7C171-45VC V13 CY7C172-45VC Vi3
CY7C171-45DMB D14 Military CY7C172-45DMB Di4 Military
CY7C171-45LMB L64 CY7C172-45LMB L64
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MILITARY SPECIFICATIONS

CY7C171
CY7C172

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL Max. 1,2,3
Iix 1,23
Ioz 1,2,3
Icc 1,2,3
IsBi1 1,2,3
IsB2 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
tRCS 7,8,9,10,11
tRCH 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tSD 7,8,9,10,11
tHD 7,8,9,10,11
tawel12] 7,8,9,10,11
tapvil2 7,8,9,10,11

Note:
12. 7C171 only.

Document #: 38-00036-E
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Features

o

Automatic power-down when
deselected

CMOS for optimum speed/
power

High speed

— 20 ns taa

Transparent Write (7C171A)

Low active power
— 375 mW

Low standby power
— 93 mW

TTL compatible inputs and
outputs

CYTC171A
CYTC172A

e Capable of withstanding greater
than 2001V electrostatic
discharge

Functional Description

The CY7C171A and CY7C172A are
high performance CMOS static RAMs
organized as 4096 x 4 bits with separate
I/0. Easy memory expansion is pro-
vided by an active LOW chip enable
(CE) and three-state drivers. They have
an automatic power-down feature, re-
ducing the power consumption by 77%
when deselected.

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

4096 x 4 Static R/W RAM

Separate I/0

Data on the four input pins (Ip through
I3) is written into the memory location
specified on the address pins (Ag
through A1j).

Reading the device is accomplished by
taking chip enable (CE) LOW, while-
write enable (WE) remains HIGH. Un-
der these conditions the contents of the
memory location specified on the ad-
dress pins will appear on the four data
output pins.

The output pins stay in high impedance
state when write enable (WE) is LOW
(7C172A only), or chip enable (CE) is
HIGH. A die coat is used to insure al-
pha immunity.

Logic Block Diagram Pin Configurations
L 1
}l ° Asd ~ 2403 Ve
P | A2 23 A5
Ry Asé 3 224,
I \ 1 A [¥1= P 2103 A
[ ] ™ 2 asC]s SDE, 204
INPUT BUFFER -1 Is A 1981,
{} ] By A7 181,
A8 1700y
Ag —+] S % [F= £} 16 gq
e il 1, 10 1530,
A —] 8 § IS 0, e 1405
PR 1 128x128 i> z »-H GND ] 12 13WE
A g ARRAY 8 I~
e & Y o2 0148-2
As 1
Ag —| N 03
=< -~ - LT
POWER — CE
COLUMN DECODER DOWN _—CBT_‘
[ L D Y B P = =] =«
Frirn — P
A7 Ag Ag A Ay N— Al E
T Nrciria,
0148-1 0148-3
Selection Guide
TC171A-20 TC171A-25 TC171A-35 TC171A-45
TC172A-20 TC172A-25 TC172A-35 7C172A-45
Maximum Access Time (ns) 20 25 35 45
Maximum Operating STD Commercial 80 70 70 50
Current (mA) Military 80 70 70
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CYTC171A

i‘?vm CYIC172A
SEMICONDUCTCR o
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..............c.covviuinnnnn
Supply Voltage to Ground Potential :
(Pin 24 0PI 12) .+ v oeenenenennnnn, —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range - Amb‘e't“tl Vee
inHighZState.............c.ovu.... —0.5Vto +7.0V emperature
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (LOW) ............. 20 mA Military[2] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel3]
7C171A-20 | 7C171A-25 | 7C171A-35 | 7C171A-45 ‘|
Parameters| Description Test Conditions 7C172A-20 | 7C172A-25 ) 7C172A-35 | TC172A-45 | Units
Min. | Max, | Min. | Max. | Min. | Max. { Min. | Max.,
VoH Output HIGH Voltage|Voc = Min, Iog = —4.0mA 24 2.4 24 2.4 A\
VoL Output LOW Voltage [Vcc = Min,, IoL, = 8.0mA 0.4 0.4 0.4 04 | V
\VIiH Input HIGH Voltage 2.2 2.2 2.2 2.2 v
ViL Input LOW Voltage ~3.0) 0.8 [—3.0} 0.8 |[—3.0] 0.8 |{—3.0{ 0.8 | V
T1x Input Load Current |GND < V| < Ve —10| +10| —10] +10] —10| +10{ —10] +10| A
Output Leakage GND < Vo < Vo, _ _ _ _
loz Current Output Disabled 10} +10| —10| +10}| —10| + 10| —10] +10| pA
Output Short Circuit
los Corp o T Ve = Max., Vout = GND —350 —350 -350  |—350| mA
I V¢ Operating Vce = Max. Commercial 80 70 70 50 mA
cc Supply Current IouT = 0mA Military 80 70 70
I Automatic CE Max. Voo, CE > Vg |Commercial 40 20 20 20 | A
SBy Power Down Current (Min. Duty Cycle = 100%|Military 20 20 20
o Max. Vec, Commercial 20 20 20 20
Iss Automatic CE CE = Vcc —0.3V mA
2 Power Down Current |ViN = Voo —0.3V or -
VIN < 03V Military 20 20 20
Capacitance[4]
Parameters Description Test Conditions Max. 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. Ta is the “instant on” case temperature.

AC Test Loads and Waveforms

R148152

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

information.

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

affect these parameters.

R1481Q

5V O———————AAA— 5V O—————AAA— 30V o 90%
b OUTPUT b
OUTPUT 0——1—‘ U o o o
< R2 > o
30 pF 5oF 2 i
° 2550 P 26502 <5ns <6ns

INCLUDING INCLUDING . 0148-6

<4-JiIGAND = 4 JIGAND - .

= SCOPE = = SCOPE = 0148-4 Figure 2

Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16742
OUTPUT O———AMWN——0 1.73V 0148-5
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% CYTC172A -
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel3, 5

) 7C171A-20 TC171A-25 TC171A-35 7C171A-45

Parameters Description 7C172A-20 TC172A-25 TC172A-35 TC172A-45 Units

Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max,

READ CYCLE

trRC Read Cycle Time 20 25 35 45 ns
tAA Address to Data Valid 20 25 35 45 ns
toHA Output Hold from Address Change 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 ns
tLZCE CE LOW to Low Z17] 5 5 ‘ 5 5 ns
tHZCE CE HIGH to High 2I[6,7] 8 10 15 15 ns
tpy CE LOW to Power Up 0 0 : 0 0 ns
tpD CE HIGH to Power Down 20 20 20 25 ns
trRCS Read Command Set-up 0 0 0 0 ns
tRCH Read Command Hold 0 0 0 0 ns
WRITE CYCLE!8]

twe Write Cycle Time 20 20 25 40 ns
tSCE CE LOW to Write End - 15 20 25 30 ns
tAW Address Set-up to Write End 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 15 15 20 20 ns
tsD Data Set-up to Write End 10 10 15 15 ns
tHD Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low Z[7] (7C172) 5 5 5 5 ns
tHZWE WE LOW to High zI[6. 7] (7C172) 7 7 10 15 ns
tAWE WE LOW to Data Valid (7C171) 20 25 30 35 ns
tADV Data Valid to Output Valid (7C171) 20 25 30 35 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 CE LOW and WE LOW. Both signals must be low to initiate a write
loading of the specified Io1./Ion and 30 pF load capacitance. and either signal can terminate a write by going high. The data input

6. tzcE and tHzwe are tested with Cp, = 5 pF as in Figure 1b. Tran- setup and hold timing should be referenced to the rising edge of the
sition is measured + 500 mV from steady state voltage. ) signal that terminates the write.

7. At any given temperature and voltage condition, tyz is less than th 9. WE is HIGH for read cycle.
for any given device. 10. Device is continuously selected, CE = Vji.

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

Read Cycle No. 1 (Notes 9, 10)

tRe

ADDRESS %

taa
[—————tOHA ——————]

DATA OUT PREVIOUS DATA VALID ) DATA VALID

0148-7
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% CYTC172A
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Switching Waveforms (Continued)
Read Cycle (Notes 9, 11)

— 2

tace

Wz
HIGH IMPEDANCE /77 7 7

f— tHZ
HIGH
IMPEDANCE
DATA OUT DATA VALID >—.—
AVAAVA VAN

te—tpy D
icc
Vee N
SUPPLY 50% 50%
CURRENT L—.— IS8
WE
f—tRcs re——tRCH
0148-8
Write Cycle No. 1 (WE Controlled) (Note 8)
twe |
ADDRESS >ﬁ *
_ \ tsce
CANN X 2N
taw tha—=
tsa tpwe
WwE \\X 1‘
tsp { tip
DATA IN } 4 DATA=IN VALID *
—thzwe tzwe—
DATA OUT ; HIGH IMPEDANCE <:
(7c1728) DATA UNDEFINED
le— tapy —»
DATA OUT j‘(
DATA UNDEFINED DATA VALID
(7C171A) . oraboo
Write Cycle No. 2 (CE Controlled) (Note 8)
| - twc 1
ADDRESS *
tsa i tsce
CE 4 .l
taw tHa
tewe
AN ANNNNNNNNNNNNNNNS 2
I tsp { tup
DATA IN DATA=IN VALID *
o hzwe ‘;1 HIGH IMPEDANCE
DATA OUT
(7c1724) DATA UNDEFINED ),
~— tawe _}
DATA OUT
(7c1718) DATA UNDEFINED DATA VALID e

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state (7TC172A).
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NORMALIZED Icc. Iss

NORMALIZED taa

NORMALIZED lpo

CY7C171A

SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
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Ordering Information

Spesd | Ordering Code P‘;cy':‘ege O‘;:::;ie“g S(';?)" Ordering Code P?rc;;:ge OPR"'::;L“g

20 CY7C171A-20PC P13 Commercial 20 CY7C172A-20PC P13 Commercial E
CY7C171A-20DC D14 CY7C172A-20DC D14
CY7C171A-20LC Lé64 CY7C172A-20LC Lé64
CY7C171A-20VC Vi3 CY7C172A-20VC Vi3

25 CY7C171A-25PC P13 Commercial 25 CY7C172A-25PC P13 Commercial
CY7C171A-25DC Di4 CY7C172A-25DC D14
CY7C171A-25LC Lé64 CY7C172A-25LC L64
CY7C171A-25VC Vi3 CY7C172A-25VC V13
CY7C171A-25DMB Di4 Military CY7C172A-25DMB D14 Military
CY7C171A-25LMB Lé64 CY7C172A-25LMB L64

35 CY7C171A-35PC P13 Commercial 35 CY7C172A-35PC P13 Commercial
CY7C171A-35DC D14 CY7C172A-35DC D14
CY7C171A-35LC Lé64 CY7C172A-35LC L64
CY7C171A-35VC vi3 CY7C172A-35VC Vi3
CY7C171A-35DMB D14 Military CY7C172A-35DMB Dl4 Military
CY7C171A-35LMB L64 CY7C172A-35LMB L64

45 CY7C171A-45PC P13 Commercial 45 CY7C172A-45PC P13 Commercial
CY7C171A-45DC Di4 CY7C172A-45DC D14
CY7C171A-45LC L64 CY7C172A-45LC L64
CY7C171A-45VC Vi3 CY7C172A-45VC Vi3
CY7C171A-45DMB D14 Military CY7C172A-45DMB D14 Military
CY7C171A-45LMB L64 CY7C172A-45LMB L64
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB1 1,2,3
Isp2 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
tRCS 7,8,9,10,11
tRCH 7,8,9,10,11
WRITE CYCLE

twc 7,8,9,10,11
tSCE 7,8,9,10,11
tAw 7,8,9,10,11
tHA 7,8,9,10,11
tsA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
tawel12] 7,8,9,10,11
tapv(12] 7,8,9,10,11

Note:

12. 7C171A only.
Document # 38-00104

2-184



—————— _amiNest
3

2 aaS
T

Features

e Pin programmable into direct
mapped or two-way set
associative format

CMOS for optimum speed/
power

High speed—25 ns
e Commeon I/0
e Internal address latch

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2001V electrostatic
discharge

o Compatible with Intel 82385
Cache Controller

Functional Description

The CY7C183 and CY7C184 are high
performance monolithic CMOS static
RAMs which contain 128K bits orga-
nized into either two, two-way set asso-
ciative blocks of 4K x 16 RAM, or one
directly mapped 8K x 16-bit RAM.

CYPRESS
SEMICONDUCTOR

CY7C183

PRELIMINARY CY7C184

They are designed specifically for use
with the Intel 82385 Cache Controller,
and their addresses are latched on the
falling edge of the Address Latch En-
able (ALE) signal. When ALE is
HIGH, the latch is transparent. The
CY7C183 has all address bits latched
by the ALE signal except Ajj, which is
unlatched. Ajj, which bypasses the
latch, has a faster access time. All ad-
dress bits are latched by the ALE sig-
nal in the CY7C184. The mode pin
controls whether they are configured as
direct mapped 8K x 16 or two-way set
associative 2 x 4K x 16 RAMs. When
mode is HIGH, the circuits are placed
in the two-way mode. In the two-way
mode, the upper address bit, A1z isa
“don’t care”, and is externally wired to
ground. When mode is LOW, the cir-
cuits are placed in the direct mode.

Writing is accomplished, in the two-

way mode, by taking CE LOW and by
inserting the respective CSx and WEx
signals LOW. CSp enables bits Dg—D7
while CS; enables bits Dg—D15. WEA

2 x 4096 x 16 Cache RAM

enables cache bank A, and WEpg en-
ables cache bank B to receive whatever
data resides on the data bus. OEA and
OEg similarly enable cache banks A
and B, respectively, to drive the data
bus.

Writing is accomplished, in the direct
mode, by tying WE4 and WEp togeth-
er externally, and using A 13 to deter-
mine which 4K x 16 memory bank is
selected.

Reading is accomplished, in the two-
way mode, by taking CE LOW, insert-
ing the respective OEx and CS sig-
nals LOW, and the respective WEx
signal HIGH. The contents of the
memory location specified on the ad-
dress pins will appear on the 16 out-
puts. Activation of OEA and OEp
simultaneously will cause both banks
to be deselected. Reading is accom-
plished, in the direct mode, by tying
OE4 and OEp together externally. A1z
will determine which 4K x 16 memory
bank is enabled.

Logic Block Diagrams
Two-Way Set Associative (Mode = HIGH) Direct Map (Mode = LOW)
Woy A OF,
0%, Oy T
= il L, . s s,
Array Array Eg 70183) Array t—e— Array
Do=07 7] 10015 A2 "'('"""‘- Dg=07 001
e inind il e — TN
Latch O=ts A aress | | /P
Aqy=bi | l . Latch
AE Do~D7 0g=Dys Ay
—_ 4k X8 4kX8
Ot Memory Memory ALE
Array Array —_
Weg ¢ ¢ CSo
_ Way B CE
T5p _
CE =
_ 0145-2
Csy
0145-1
Selection Guide
7C183-25 7C183-35 7C183-45
7C184-25 7C184-35 7C184-45
Maximum Address Commercial 25 35 45
Access Time (ns) Military 35 45
Maximum Output Enable Commercial 10 14 16
Access Time (ns) Military 14 16
Maximum Operating Commercial 220 170 140
Current (mA) Military 200 160
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent.................coovntnn, >200 mA
Supply Voltage to. Ground Potential ....—0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs - -
inHighZState. .....ovvveeeeeennnnn. —0.5V to +7.0V Range Ambient Vee
Temperature
DCInput Voltage ..........ccoovnntn —3.0Vto +7.0V - PPE— "
Output Current into Outputs (LOW) ............ 20 mA Commercial O°Cto +70°C SV £10%
Military —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Range
7C183-25 7C183-35 7C183-45
Parameters Description Test Conditions 7C184-25 7C184-35 7C184-45 Units
Min. | Max, { Min. | Max, | Min, | Max.
Vou Output HIGH Voltage | Vcc = Min,, Iog = —1.0mA 24 2.4 2.4 A\
VoL Output LOW Voltage | Vcc = Min,, Iop, = 40mA 0.4 04 0.4 v
Viu Input HIGH Voitage 22 | Vee 2.2 Vce 2.2 Vce A\
ViL Input LOW Voltage —30( 08 | —3.0| 08 | —3.0( 0.8 v
Irx Input Load Current GND < Vi < Ve . —10| +10 | —10| +10{ —10| +10 | pA
Output Leakage GND < Vg < Vo, _ _ _
loz Current Output Disabled 10} +10 104 +10 101 +10 ) pA
Output Short Circuit | Voo = Max,, _ _ _
Ios Currentll] Vour = GND 350 350 350 | mA
. Vee = Max. Commercial 220 170 140
1 Ve Operating IouT = OmA mA
cC Supply Current Duty Cycle = 45%
Single Way Write | Military 200 160
Capacitancel(2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 F
. Vee = 5.0v03] P
Cout Output Capacitance 8
Notes: )
1. Not more than 1 output should be shorted at one time. Duration of 4. 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 5. Test conditions assume signal transition times of 3 ns or less, timing
affect these parameters reference levels of 1.5V, input pulse levels of 0 to 3.0V and output

3. T is the “instant on” case temperature. loading of the specified Ior/Ioy and 100 pF load capacitance.

AC Test Loads and Waveforms

R1 10000 sy R1 10000 30V Yo 90%

OUTPUT oI—-r OUTPUT z#  aND 10% 0%

‘: R2 5 pf i R2 <3ns <3ns

INCLUDING I jLeBm INCLUDING I j 6670 0145-5

J‘gc;‘,';‘é = — JECQ,':,E — — Figure 2. All Input Pulses

0145-3 0145-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT

4000
OUTPUT O——AAA——O 2.00V

0145-6
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Switching Characteristics Over Operating Range [4. 5]

7C183-25 7C183-35 7C183-45
Parameters Description 7C184-25 7C184-35 7C184-45 Units
Miﬂ Max. Min, Max. Min, Max.

READ CYCLE
tRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
taa A2l12] | Address to Data Valid A1z 17 25 35 ns
tCE Chip Enable to Data Valid 12 15 20 ns
tcs Chip Select to Data Valid 12 15 20 ns
tOE Output Enable to Data Valid 10 14 16 ns
toH Output Hold from Address Change 3 3 3 ns
tLZCE Chip Enable to Low Z{7] 3 ns
tLZOE Output Enable to Low Z{7, 8] 0 0 0 ns
tHZCE Chip Enable to High Z 15 25 30 ns
tHZOE Output Enable to High Z 9 10 12 ns
tPALE ALE Pulse Width 8 10 12 ns
tSALE Address Set-up to ALE Low 4 ns
tHALE Address Hold from ALE Low 4 4 ns
WRITE CYCLES]
twe Write Cycle Time 25 35 45 ns
tAw Address Set-up to Write End 20 30 40 ns
tSCE Chip Enable to Write End 20 25 30 ns
tsCs Chip Select to Write End 20 25 30 ns
tsD Data Set-up to Write End 10 10 10 ns
tHD Data Hold from Write End 0 0 0 ns
tPWE Write Enable Pulse Width 20 25 30 ns
tSA Address Set-up to Write Enable ns
tHA Address Hold from Write Enable 2 ns
tLZWE Write Enable HIGH to Low Z[7] 3 ns
tHZWE Write Enable LOW to High ZI[7, 8] 15 15 20 ns
tPALE ALE Pulse Width 10 12 ns
tSALE Address /CE Set-up to ALE Low ns
tHALE Address /CE Hold from ALE Low 4 ns

Notes:

6. tnzce and tpzCE are specified with Cy, = 5 pF as in Figure 1b.

7.

Transition is measured + 500 mV from steady state voltage.
The internal write time of the memory is defined by the overlap of CE,
CSx, and WEx. All signals must be LOW to initiate a write and any

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

that terminates the write.

2-187

8. Both WE4 and WEg must be HIGH for read cycle.

9. Device is continuously selected, CE and CS are LOW.

10. Address valid prior to or coincident with CE transition LOW.
11. OE is selected (LOW).
12. CY7CI183 only.
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Switching Waveforms
Read Cycle No. 1[9, 10, 12]

ALE N /
————}E:tPALE
i tsaLE . tHALE i
RC

ADDRESS K

tans tan-a12

tona—=]

DATA PREVIOUS DATA VALID DATA VALID

0145-7

Read Cycle No, 2[9, 10, 12]

tre .
ALE / tpaLE \ /
tSALE tHALE
taa-a12 —
ADDRESS A12
(7c183) X_
ADDRESS
Ag=Aqq (7C183)
Ag—Aqo(7C184) ™"

e—toHA
DATA PREVIOUS DATA VALID DATA VALID

Read Cycle No. 3[9]

0145-8

ALE N /_

b tpaLE
[ tsaLe tHALE

% |
RO
ADDRESS * *
taa
teestes
[ tyzes—
OE \L {
tLzoE tyzoe —

t
HIGH IMPEDANCE ~ Lzes™> DATA VALID )

Al
al
”

DATA

AN
N
AN

0145-9
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Switching Waveforms (Continued)
Write Cycle No. 1 (WE Controlled)

ALE * A Y /—

tpaLE
[ tSALE tHaLE {

‘Wb
ADDRESS * ?(

taw

tscpotscs ————
.5 XXOOO00000, o

tsa ¢ twe tha
t

DATA 1/0 DATA OUT VALID

. a

0145-10
Write Cycle No. 1 (CE, CS Controlled)
ALE J‘ \ /
} tpaLE \
= tsALE e tHALE —>
ADDRESS * *
taw
[ towe '
= \/\/\/\/\/\V/\/
% XRXXKXXRXXKRA AXRRRRRRXRKAX
tsa t tsce-tses tha
tsp |=-tup
o 10 D
0145-11
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Pin Configurations

~® o o
< < 4 4 <«

6
C
ALE

N M % N
< 4 < < € < >

7 6 5 4 3 2152515049 48 47
Yy = 46034,
vss O]9 45 CE
vss CJ10 44 vgg
1/0o Q11 43031/045
/0,012 421/04,
/0,413 7C183 4101/0,5
7C184
|/osa 14 PLCC 40131/04,
vgs 15 39 Vgs
1/0,C]16 38[1/04,
1/05 17 3731/040
1/05C]18 ' 36[31/0g
1/0,C19 35031/05
Nc ] 20 34PANc
21 22 23 24 25 26 27 28 29 30 31 32 33
l.‘IJI.ILIlJULIL‘InLLLLLIHL‘I)U
Q o @ « un ~ [53
SIBEE LTI § > ¥

0145-12

A b= A2
Ag CE
Vss Vss
1/0q 1/045
1/04 1/014
1/0, 1/043
1/03 1/042
Vss Vss
1/04 1/044
/05 1/040
1/0g 1/0g
1/04 1/0g
19 20 21 22 23 24 25 26 27 28 29 30
0145-14

2-190

Vec Ot ~ 48 ALE
A2 47014,
A5O3 464
A,O4 450049
= 444,
A, 06 434y,
A g7 42004,
A8 41Q¢CE

vss ]9 40 vgg

/010 391/045

170,411 38[31/044

170,12 ;g:gi 3731/043

/0513 oip  36[21/04,

Vs 14 353 Vss

1/0,C]15 34831/0,

/0516 33131/040

1/06C]17 32[31/04

1/0,C{18 31031/0g

Vec 19 3083 Vee

CSo 020 2900 Vee

Weg O 21 28 FIMODE

WE 22 27A S,

vss 423 26 1 0kg

vgs ] 24 25 A1 OE,

0145-13
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Truth Tables
Two-Way Mode (MODE = HIGH)
CE CSo CSy OEA OEp WEA WEp Operation
H X X X X X X Outputs Hi-Z, Write Disabled
L H H X X X X Outputs Hi-Z, Write Disabled
X X X H H X X Outputs Hi-Z
X X X L L X X Outputs Hi-Z
L L H L H H H Read 1/0p-1/07 Way A
L L H H L H H Read 1/0p-1/07 Way B
L H L L H H H Read 1/03~1/015 Way A
L H L H L H H Read 1/03-1/015 Way B
L L L L H H H Read 1/09-1/015 Way A
L L L H L H H Read 1/0p-1/015 Way B
L L H X X L H Write I/09-1/07 Way A
L L H X X H L Write I/0p-1/07 Way B
L H. L X X L H Write 1/03-1/015 Way A
L H L X X H L Write I/0-1/015 Way B
L L L X X L H Write I/0o-1/015 Way A
L L L X X H L Write I/0g-1/015 Way B
L L H X X L L Write 1/0p-1/07 Way A & B
L H L X X L L Write I/0g-1/015 Way A & B
L L L X X L L Write I/00-1/015 Way A & B
Direct Mode (MODE = LOW)
CE CSp CS; OE\ OEp WE, WEp Operation
H X X X X X X Outputs Hi-Z, Write Disabled
L H H X X X X Outputs Hi-Z, Write Disabled
X X X H H X X Outputs Hi-Z
L L H L L H H Read I/0g-1/07
L H L L L H H Read I/03-1/05
L L L L L H H Read I/0p-1/015
L L H X X L L Write 1/0p-1/07
L H L X X L L Write I/0g-1/015
L L L X X L L Write 1/00-1/015
Ordering Information
Sglest;d Ordering Code P;c;(:ege O]l):ar:;ing S(':; ‘;d Ordering Code P?yk:ege Og:::;"g
25 CY7C183-25DC D26 Commercial 25 CY7C184-25DC D26 Commercial
CY7C183-25]C J69 CY7C184-25)C J69
35 CY7C183-35DC D26 35 CY7C184-35DC D26
CY7C183-351C J69 CY7C184-35JC J69
CY7C183-35DMB D26 Military CY7C184-35DMB D26 Military
CY7C183-35LMB L68 CY7C184-35LMB L68
45 CY7C183-45DC D26 Commercial 45 CY7C184-45DC D26 Commercial
CY7C183-45]C J69 CY7C184-451C J69
CY7C183-45DMB D26 Military CY7C184-45DMB D26 Military
CY7C183-45LMB L68 CY7C184-45LMB L68
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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
Ios 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters l Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
toE 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 #: 38-00090
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Features

¢ Automatic power-down when

deselected

e CMOS for optimum speed/

power

High speed—12 ns
Low active power

— 550 mW at 40 MHz

¢ Low standby power

— 150 mW

o TTL compatible inputs and

outputs

e Capable of withstanding greater
than 2001V electrostatic

CY7C185

ADVANCED INFORMATION CY7C186

Functional Description

The CY7C185 and CY7C186 are high
performance CMOS static RAMs orga-
nized as 8192 words by 8 bits. These
RAMs are developed by Aspen Semi-
conductor Corporation, a subsidiary of
Cypress Semiconductor. Easy memory
expansion is provided by an active
LOW chip enable (CE)), an active
HIGH chip enable (CEy), and active
LOW output enable (OE) and three-
state drivers. Both devices have an au-
tomatic power-down feature (CEy), re-
ducing the power consumption by 75%
when deselected. The CY7C185 is in
the space saving 300 mil wide DIP
package and leadless chip carrier. The

8192 x 8 Static RAM

operation of the memory. When CE
and WE inputs are both LOW, data on
the eight data input/output pins (I/Og
through 1/07) is written into the mem-
ory location addressed by the address
present on the address pins (Ag
through A 17). Reading the device is ac-
complished by selecting the device and
enabling the outputs, CE and OE ac-
tive LOW, CEj active HIGH, while
(WE) remains inactive or HIGH. Un-
der these conditions, the contents of
the location addressed by the informa-
tion on address pins is present on the
eight data input/output pins.

discharge . . The input/output pins remain in a high
C%7C18£ is in the standard 600 mil impedance state unless the chip is se-
wide package. lected, outputs are enabled, and write
An active LOW write enable signal enable (WE) is HIGH.
(WE) controls the writing/reading
Logic Block Diagram Pin Configurations
J
(3= 1} 28 Ve
[ A2 27 WE
A3 260 cE,
¥ = P 25145
YZI as 24018,
1/0g ¥ = I3 23,
A7 22[30E
Aol 8 21 1A
? /04 A‘,O,E 9 20 :IC_(::|
] /o /o] 11 18[31/0g
Ay 2 /o,cd12 173 1/05
Az /0,03 13 16[31/0,
K ¢ l—? 1/03 [0 = P 151/05 o472
i e R :
s | 9
I E ] ? vos
A7
e =~ _? " i?
[ 2
1 Ay
-l} 1/0g o
TE, POWER 4
cE, COLUMN DECODER |~ DOWN Vo c/_z‘
- >
" TIIT v
oF 0 Ag A0 A1 M2 01471
0147-3
Selection Guide
7C185-12 7C185-15
7C186-12 7C186-15
Maximum Access Time (ns) 12 15
Maximum Operating Current (mA) Commercial 125 120
Military 155 145
Maximum Standby Current (mA) Commercial 30 30
Military 50 50
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Maximum Ratings

(Above which the useful life may be impaired. Exposure to absolute maximum rated conditions for extended penods 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....................oouue >200 mA
Supply Voltage to Ground Potential Operating Range
(Pin28toPinld)...........cevnnnnn —0.5Vto +7.0V o
DC Voltage Applied to Outputs Range Temm ::ltlure Vce
INHIgh Z State. .o oovvvnrreerrnnnnnn. —0.5V to +7.0V . pe
Input Voltagel4l. . .................. ~3.0V to +7.0V Commercial C*Cto +70°C SV £10%
Output Current into Outputs (Low) ............. 20 mA Military[3] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel4]
7C185-12 7C185-15
Parameters Description Test Conditions 7C186-12 7C186-15 Units
Min. Max. Min. Max.
Vou Output HIGH Voltage Vce = Min, Iog = —4.0mA 2.4 2.4 \4
VoL Output LOW Voltage Vee = Min, Igr, = 8.0mA 0.4 0.4 v
ViH Input HIGH Voltage 2.2 Vee 22 Vece v
ViL Input LOW Voltagel14] -0.5 0.8 -05 0.8 v
Iix Input Load Current GND < Vi £ Ve —10 10 —10 10 pA
Output Leakage GND < Vi < V¢ _ _
loz Current Output Disabled 10 +10 N +10 RA
Output Short _ _ _ _
Ios Circuit Currentl1] Vee = Max., Vout = GND 300 300 mA
Vcc Operations Vee = Max. Commercial 110 110
Iccy Supply Iour = 0mA mA
f = 40 MHz Military 135 135
Icc Ve Operating Vce = Max. Commercial 125 120 mA
2 Supply Current Ioutr = OmA Military 155 145
Max. Ve, Commercial 30 30
Is Automatic CE| CE; 2 Vu, mA
Power Down Current Min. Duty »
Cycle = 100% Military 50 50
Capacitance(2]
Parameters Description Test Conditions Max,[13] Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
; v, 5.0V pF
Cout Output Capacitance cc= 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 3. Ta is the “instant on” case temperature.
the short circuit should not exceed 30 seconds. 4. See the last page of this specification for Group A subgroup testing
2. Tested initially and after any design or process changes that may information.
affect these parameters.
AC Test Loads and Waveforms
R14812 R14810 All Input Pulses
5 V O——————AAA—— 5V ) )
OUTPUT O——-I’—L ouTPUT 3ov 90% 90%
c b3id R2 0% 10%
> 2650 2559
Lmed Lo -
seore 0147-4 = score 0147-5 . 0147-6
Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT
1679
OUTPUT O————AMWA———0 173V 0147-7
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Switching Characteristics Over Operating Rangel4 5]

7C185-12 7C185-15
Parameters Description 7C186-12 7C186-15 Units
Min. Max. Min. L Max.
READ CYCLE
trRC Read Cycle Time 12 15 ns
tAA Address to Data Valid 12 15 ns
tOHA Data Hold from Address Change 3 3 ns
tACE, CE; LOW to Data Valid 12 15 ns
tACE, CE; HIGH to Data Valid 12 15 ns
tDOE OE LOW to Data Valid 10 10 ns
tLZOE OELOW toLowZ 3 3 ns
tHZOE OE HIGH to High ZI6] 8 8 ns
tLZCE, CE; LOW to Low zI7] 3 5 ns
tLZCE, CE; HIGH to Low Z 3 3 ns
tezcE CEj HIGH to High z16,7] 8 8 ns
CE; LOW to High Z
tpU CEj LOW to Power Up 0 0 ns
tPD CE; HIGH to Power Down 12 15 ns
WRITE CYCLE!8]
twe Write Cycle Time 12 15 ns
tSCE, CE; LOW to Write End 10 12 ns
tSCE, CE; HIGH to Write End 10 12 ns
tAW Address Set-up to Write End 10 ‘12 ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE 'WE Pulse Width 10 12 ns
tsD Data Set-up to Write End 10 10 ns
tHD Data Hold from Write End 0 0 ns
tHZWE WE LOW to High Z[6] 7 7 ns
tLZWE WE HIGH to Low Z 5 5 ns
Notes:

5. Test conditions assume signal transition times of 5 ns or less, timing to initiate a write and either signal can terminate a write by going
reference levels of 1.5V, input pulse levels of O to 3.0V and output HIGH. The data input setup and hold timing should be referenced to
loading of the specified Ior/Ion and Ci, = 30 pF load capacitance the rising edge of the signal that terminates the write.
for 15 ns toA devices and Cr, = 20 pF load capacitance for 12 ns 9. WE is HIGH for read cycle.
taa devices. . i L 10. Device is continuously selected. OE, CE = Vir. CEz = Vig.

6. tHZOE, tHzCE and tHzwE are specified with Cp, = 5 pF as in Figure 11. Address valid prior to or coincident with CE transition LOW.

1ZCE ¢ h ; 1 ident
1b. Tran§mon is measured + 500 mV from.sFeady state yoltage 12. Data 1/0 is HIGH impedance if OF = Vy.
7. At any given temperature and voltage condition, tHzCE is less than . . .
t1.zCE for any given device. 13. For all packages except cerdip (D22, D16) which has maximums of
The internal write time of the memory is defined by the overlap of Cin = .10 pf, Cour = 12pF. .
CE; LOW, CE; HIGH and WE LOW. Both signals must be LOW 14. Vyi (min.) = —3.0V for pulse width < 20 ns.

el

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

e |

ADDRESS )L
"

taa.
toHa
DATA OUT PREVIOUS DATA VALID ; DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 9, 11)

tre
CEy S( 7‘
I —
tace
T3 r
tooe tuzoe —"
4
o HIGH thzce HIGH
DATA OUT IMPEDANCE |/~ = YETYTYT \ IMPEDANCE
¢ —_—
o e (
Vee ==ty i Icc
SUPPLY 50% 50% lk
CURRENT [
0147-9
Write Cycle No. 1 (WE Controlled) (Notes 8, 12)
| P— iwc i
ADDRESS * k
tsce,
AN 2N
& LN/ - ) AOOVNNANNNANY
SCE,
3 SOV
taw tua—
tsa towe .
WE NKL\) 7(
f tsp  tup
DATA IN * DATA=IN VALID k
e thzwe = tLzwe
DATA 1/0 DATA UNDEFINED HicH MPEDANCE
0147-10
Write Cycle No. 2 (CE Controlled) (Notes 8, 12)
1. twc (|
ADDRESS * *
) J tsce,
&, ‘ ‘* /
tsa —
CEy 7 N
tsce,
taw tya —
N tpwe
WE NN NNMNNNNNNAN NNV NN VY Z 7| [
| tsp tHp
DATA IN * DATA=IN VALID *
o v _:l HIGH IMPEDAN
DATA 1/0 DATA UNDEFINED ), CH IMPEDANCE
0147-11

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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Truth Table
CE; | CE; | WE | OE | Input/Outputs Mode

H X X X High Z Deselect Power Down

X L X X High Z Deselect

L H H L Data Out Read

L H L X Data In Write

L H H H HighZ Deselect

Ordering Information
S(l:les ‘;d Ordering Code P?::de O;e:::;ng Sg]e:)d Ordering Code Pz'};,k;ge O]I){e::;ing

12 CY7C185-12PC P21 Commercial 12 CY7C186-12PC P21 Commercial
CY7C185-12VC V21 CY7C186-12DC D22
CY7C185-12DC D22 CY7C186-12DMB D22 Military
CY7C185-12LC L54 15 CY7C186-15PC P21 Commercial
CY7C185-12DMB D22 Military CY7C186-15DC D22
CY7C185-12LMB L54 CY7C186-1SDMB D22 Military

15 CY7C185-15PC P21 Commercial
CY7C185-15VC V21
CY7C185-15DC D22
CY7C185-15LC L54
CY7C185-15DMB D22 Military
CY7C185-15LMB L54
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Vig 1,2,3
ViL Max. 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB1 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE1 7,8,9,10,11
tACE2 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE

{SCE1L 7,8,9,10,11
tSCE2 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-A-00016
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Features

¢ Automatic power-down when
deselected

CMOS for optimum speed/
power

e High speed—20 ns

[ ]

SEMICONDUCTCR

CY7C185
CY7C186

Functional Description

The CY7C185 and CY7C186 are high
performance CMOS static RAMs orga-
nized as 8192 words by 8 bits. Easy
memory expansion is provided by an
active LOW chip enable (CEy), an ac-
tive HIGH chip enable (CEy), and ac-

8192 x 8 Static R/W RAM

the eight data input/output pins (I/Op
through I/07) is written into the mem-
ory location addressed by the address
present on the address pins (Ag
through A12). Reading the device is ac-
complished by selecting the device and
enabling the outputs, CE and OE ac-

e Low active power tive LOW output enable (OE) and 1 : :

— 550 mW three-state drivers. Both devices have tive LOW, CE; active HIGH, while
an automatic power-down feature (WE) remains inactive or HIGH. Un-

® Low standby power (CE)), reducing the power consump- der these conditions, the contents of
— 110 mW tion by 73% when deselected. The the location addressed by the informa-

o TTL compatible inputs and CY7C185 is in the space saving 300 mil  tion on address pinsis present on the
outputs wide DIP package and leadless chip eight data input/output pins.

o Capable of withstanding greater garg%{)o'r hqlCYZC1861:s in the stan- The input/output pins remain in a high
than 2001V electrostatic ar mil wide package. impedance state unless the chip is se-
discharge An active LOW write enable signal lected, outputs are enabled, and write

(WE) controls the writing/reading op- enable (WE) is HIGH. A die coat is
eration of the memory. When CE; and used to ensure alpha immunity.
WE inputs are both LOW, data on
Logic Block Diagram Pin Configurations
] = ] ~ 283 vee
A2 27 AWE
As O3 261 CE,
a4 254
‘Zl A0s 2414,
/0o =3 230,
=k 22[20E
] 1/0, Y= L] 21034
. i T
l 1/02 1/0o ] 11 18[71 1/0g
A 1/0, 12 1731/05
A2 — 1/0, 13 16[1/0,
Az B 0 T 1/03 oND L] 14 1531/05
M 8 256 X32 X 8 z 0055-2
as—p| 8 ARRAY N e 1 /o,
A Z z
A: 2 7 o
Ag =~ /05 izz
=1 | Az
__-.? 1/0g Ay
CE, POWER %
CE‘zl COLUMN DECODER DOWN Vo t‘%
iy —, S
| Trres vor
5 Ao Ag Arg A1 Az 0055-1
0055-3
Selection Guide
7C185-20 7C185-25 7C185-35 7C185-45 7C185-55
7C186-20 7C186-25 7C186-35 7C186-45 7C186-55
Maximum Access Time (ns) 20 25 35 45 55
Maximum Operating Commercial 125 100 100 100 80
Current (mA) Military 125 100 100 100
Maximum Standby Commercial 40/20 20/20 20/20 20/20 20/20
Current (mA) Military 40/20 20/20 20/20 20/20
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 § Cipress CY7C186
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
Anmbient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent...................oounnn. >200 mA
Supply Voltage to Ground Potential s
(Pin 28 tO PN 14) .+ vovevsnenrrnnnns, —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZState. ...........covunen... —0.5Vto +7.0V Temperature
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military[3! —55°C to + 125°C 5V +10%
Electrical Characteristics Over Operating Rangel4!
7C185-20 | 7C185-25,35,45 | 7C185-55
Parameters Description Test Conditions 7C186-20 7C186-25, 35, 45 7C186-55 | Units
Min. | Max. | Min. Max. | Min. | Max.
VoH Output HIGH Voltage | Vcc = Min., Iopy = —4.0mA 2.4 2.4 2.4 \4
VoL Output LOW Voltage | Vce = Min, Iop, = 8.0 mA 0.4 0.4 0.4 \4
Vi Input HIGH Voltage 22 | Vee 22 Vee 22 | Veo v
VL Input LOW Voltagel4Al —3.0| 08 | —3.0 0.8 —3.0| 08 \4
Irx Input Load Current GND < Vi < Vo —10{ 10 —10 10 —10| 10 MA
Output Leakage GND < Vi £ Ve _ _ _
Toz Current Output Disabled 10] +10 10 +10 10] +10 | pA
Output Short _ _ _ _ _
Tos Circuit Current[1] Vce = Max., Voutr = GND 300 300 300 mA
Vcce Operating Vcc = Max. Coml. 100 100 80
Icc Supply Current IouTr = OmA Mil 123 125 100 | mA
35,45 100
Aut o T Max. Ve, Coml. 40 20 20
utomatic 1 CE; 2 Vg,
ISBI Power Down Current Mitll_ Dut;H Mil 25 40 20 mA
Cycle = 100% 35,45 20
o Max. Ve, Coml. 20 20 20
I Automatic CEj CE; 2 Voo —0.3V, mA
SBy Power Down Current [ VIN 2 Voe—03V [
or VIN < 0.3V Mil. 20 20
Capacitance(2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 F
: Vce = 5.0V P
Cout Output Capacitance 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 3. Ta is the “instant on” case temperature.
the short circuit should not exceed 30 seconds. 4. See the last page of this specification for Group A subgroup testing
2. Tested initially and after any design or process changes that may information.
affect these parameters. 4A. Vi min. = —3.0V for pulse durations less than 30 ns.
AC Test Loads and Waveforms
R14819 R14819 All Input Pulses
5V 5V
QUTPUT [ OUTPUT ; sov J 90% \ 90%
. - < >
Ila:CPLFUDING‘: 2525“ Il::LFUDING:: ';.’2;5{2 e T -
=JIG AND _L L Jic anp _L <5ns <s5ns
= SCOPE - 0055-4 = SCOPE = 0055-5 ) 0055-6
Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT

16792

OUTPUT O———AMA——0 173V 0055-7
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Switching Characteristics Over Operating Rangel4, 5]

7C185-20 7C185-25 7C185-35 7C185-45 7C185-55
Parameters Description 7C186-20 7C186-25 7C186-35 7C186-45 7C186-55 | Units
Min. | Max. | Min. [ Max. | Min. | Max. | Min, | Max, | Min. | Max. m
READ CYCLE
tRC 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
tACE, CE; HIGH to Data Valid 20 25 25 30 40 ns
tDOE OE LOW to Data Valid 10 12 15 20 25 ns
tLZOE OELOWtoLow Z 3 3 3 3 3 ns
tHZOE OE HIGH to High Z![6] 8 10 12 15 20 ns
tLZCE; CEj LOW to Low Z[] 5 5 5 5 5 ns
tLZCE, CE> HIGH to Low Z 3 3 3 3 3 ns
tHZCE gg fgg&;"é};ﬁhzzw’ K 8 10 15 15 20 | ns
tpu CEj LOW to Power Up 0 0 0 0 0 ns
tpD CEj HIGH to Power Down 20 20 20 25 25 ns
WRITE CYCLES!
twe Write Cycle Time 20 20 25 40 50 ns
tSCE{ CEj LOW to Write End 15 20 25 30 40 ns
tSCE, CE; HIGH to Write End 15 20 20 25 30 ns
tAW Address Set-up to Write End 15 20 25 30 40 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 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![6] 7 7 10 15 20 ns
tLZWE WE HIGH to Low Z 5 5 5 5 5 ns
Notes:

5. 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.

6. tHZOE, tHZCE and tHzwE are specified with Cp, = 5 pF as in Figure

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

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

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

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

ADDRESS X

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.

9. WE is HIGH for read cycle.
10. Device is continuously selected. OE, CE = Vjr. CE3 = Viy.
11. Address valid prior to or coincident with CE transition LOW,
12. Data 1/0 is HIGH impedance if OE = V.

tRe

TAA:

toHA

DATA OUT PREVIOUS DATA VALID

.

DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 9, 11)
tre
_ - —
CE, #( 7
CE, 7! 3‘
tace
~ o
) tooe tuzor —
o HIGH thzce HIGH
DATA OUT IMPEDANCE s AT =) IMPEDANCE
e tizcE —~
Ve = tpy ~—tpp —+|
SUPPLY 50% 50% lk icc
CURRENT IsB o550
Write Cycle No. 1 (WE Controlled) (Notes 8, 12)
f twe
ADDRESS * B 4
tsc,
& \\k L/ Ny
& [N/ /F OO
tsce,
ot/ \
taw ta—>
tsa towe
WE VX i
b= tsp { tp
DATA IN * DATA-IN VALID *
— thzwe L- Y zwe —
DATA 1/0 DATA UNDEFINED HICH IMPEDANCE
0055-10
Write Cycle No. 2 (CE Controlled) (Notes 8, 12)
1. twc |
ADDRESS * *
I tsce,
8 { 7
tsa
—
CEy 7 k
tsee,
taw tha —
_ tewe
FE ANV (// I/ Ll
. | tsp thp
DATA IN x DATA=IN VALID *
— tzwe —:l WG N
DATA 1/0 DATA UNDEFINED X IGH IMPEDANCE 008511

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

NORMALIZED Icg, Isg

NORMALIZED tan

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

]
e @
10 2
8
08 o
w
N
0.6 2
H
04 £
2
02 Ise
0.0
40 a5 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
q
12 <
o
N
11 \\ ]
\ Ta = 25°C é
10 <]
2
\
09
08
40 45 50 55 6.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE
30
25
20 B
3
15 3
<
-
. / g
05
0.0
00 16 20 30 40 50

SUPPLY VOLTAGE (V)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
1.0 s
08

0.6

04

Veg =50V
ViN =50V
0.2 Iss
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE

1.6

14

1.2 /
10

Vee =50V
08 e
0.6
-65 25 125

&
=)

N
e
o

-
o
o

-
o
o

&
o

=4
©

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

/
i
//
/ Ta = 25°C
/ Viee =450V
0 200 400 600 800 1000

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

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

]
S

g

@
(=]

g

Vee =
Ta = 25°C

~

10 20 3.0
OUTPUT VOLTAGE (V)

a2
o

[
o

0.0 4.0

OUTPUT SINK CURRENT
vs, OUTPUT VOLTAGE

140

120

/

/
/

0.0 1.0 20 30

OUTPUT VOLTAGE (V)

4.0

NORMALIZED Icc
vs. CYCLE TIME

125

Vec =50 V
Ta = 25°C
ViN =05V

r/
e

10

=
o

o
~N
o

20 30
CYCLE FREQUENCY (MHz)
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% . CY7C186
Truth Table
CE; | CE; | WE | OE | Input/Outputs Mode
H X X X High Z Deselect Power Down
X L X X HighZ Deselect
L H H L Data Out Read
L X L X Data In Write
L H H H HighZ Deselect
Ordering Information
S(I; ?)d Ordering Code Pz’alc‘yl;aege O[I){e::;i:g S(l:les e)d Ordering Code P;c;aege OIp:;na;ieng
20 CY7C185-20PC P21 Commercial 20 CY7C186-20PC P21 Commercial
CY7C185-20VC Va1 CY7C186-20DC D22
CY7C185-20DC D22 25 CY7C186-25PC P21 Commercial
CY7C186-20LC L54 CY7C186-25DC D22
25 CY7C185-25PC P21 Commercial CY7C186-25DMB D22 Military
CY7C185-25VC V21 35 CY7C186-35PC P21 Commercial
CY7C185-25DC D22 CY7C186-35DC D22
CY7C185-25LC Ls54 CY7C186-35DMB D22 Military
CY7C185-25DMB D22 Military 45 CY7C186-45PC P21 Commercial
CY7C185-25LMB L54 CY7C186-45DC D22
CY7C185-25KMB K74 CY7C186-45SDMB D22 Military
35 CY7C185-35PC P21 Commercial 55 CY7C186-55PC P21 Commercial
CY7C185-35VC V21 CY7C186-55DC D22
CY7C185-35DC D22 CY7C186-55DMB D22 Military
CY7C185-35L.C L54
CY7C185-35DMB D22 Military
CY7C185-35LMB L54
CY7C185-35KMB K74
45 CY7C185-45PC P21 Commercial
CY7C185-45VC V21
CY7C185-45DC D22
CY7C185-45L.C L54
CY7C185-45SDMB D22 Military
CY7C185-45LMB L54
CY7C185-45KMB K74
55 CY7C185-55PC P21 Commercial
CY7C185-55VC V21
CY7C185-55DC D22
CY7C185-55LC L54
CY7C185-55DMB D22 Military
CY7C185-55LMB L54
CY7C185-55KMB K74
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SEMICONDUCTOR
Bit Map Address Designators
COT0wmie] 002201 B[ 550 s o] %5705 Address Address Pin
Name Function Number
A4 X3 2
. A5 X4 3
ROW 0 A6 X5 4
A7 X6 5
A8 X7 6
A9 Y1 7
Al0 Y4 8
All Y3 9
Al12 YO 10
A0 Y2 21
Al X0 23
A2 X1 24
252 : A3 X2 25
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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
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Isp2 1,2,3

Switching Characteristics

Parameters L Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE1 7,8,9,10,11
tACE2 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSCE1 7,8,9,10,11
{SCE2 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 #: 38-00037-D
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Features

® Automatic power-down when
deselected

¢ CMOS for optimum speed/
power

CYPRESS
SEMICONDUCTCR

CY7C187

Functional Description

The CY7C187 is a high performance
CMOS static RAM organized as
65,536 words x 1 bit. Easy memory ex-
pansion is provided by an active LOW

65,536 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

chip enable (CE) and three-state driv-
ers. The CY7C187 has an automatic
power-down feature, reducing the pow-

er consumption by 80% when deselect- Ty que . I
put pin stays in high impedance
* Low standby power ed. state when chip enable (CE) is HIGH
e TTL compatible inputs and Writing to the device is accomplished or write enable (WE) is LOW.

when the chip enable (CE) and write s : ;
outputs enable (WE) inputs are both LOW. The Zﬁjﬁu‘;‘r‘;‘jﬁf& Die Coat to en
¢ Capable of withstanding greater :

: Data on the input pin (DI) is written
than 2001V electrostatic into the memory location specified on

contents of the memory location speci-
fied on the address pins will appear on
the data output (DO) pin.

¢ High speed—20 ns

¢ Low active power
— 440 mW

discharge the address pins (Ag through Ajs).
Logic Block Diagram Pin Configurations
Iy = ~ 24V Ay E 1 ~ 22 [ vee
A A 02 235 A2 21 [ A5
[ Tr ol W= E 2ha, 4 0s 207 Aqq
¥ = 210145 as 4 19 A3
INPUT BUFFER ads 2B, A s 18 Ay
! ! AsC]e S04 19 INC as []s oIP 17 ] Ay
Nel7 Y 18Agy A 7 16 ] Ag
Arz—m] rsCe 17PBA, A e 1517 4
:::"_‘_: £ S A, 163A;  Dour L] 147 ag
as—>] § z:?a;f\?c b 2 N po Doyr 10 151 Ag WE [0 137 Dy
an—pl 2 ] g weg 14Ppy N0 11 12 ] CE
A—mt Z @ GND 12 13[AcE
Az—p] &
| _ 0029-16
{} —c
POWER nedi ~ M1 Vee
COLUMN DECODER DOWN LG_ ao 02 23Pa,5
Prite e B R
A4 2100 A3
A4Ag Ag A7 Ag Ag Avg Ay 0029-1 A5 20 EAIZ
A6 cerpak 19 PA¢
AsT}7 K" 1sfane
W= [ 1740
ads 16/, 10111213
Dour 10 1504 H gl% Z
WEC] 11 140y 0029-3
oND 12 13 CE
0029-17
Selection Guide
7C187-20 7C187-25 7C187-35 7C187-45
Maximum Access Time (ns) 20 25 35 45
Maximum Operating Commercial 80 70 70 50
Current (mA) Military 70 70 70
Maximum Standby Commercial 40/20 20/20 20/20 20/20
Current (mA) Military 40/20 20/20 20/20
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;%ms CY7C187
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...........coovviviieenn, >200 mA
Supply Voltage to Ground Potential :
b N T
(Pin 2210 PIn 1) enenenernannsn. 0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs v Range - Amb‘e't't Vee
inHighZState............c..ooovn.. —0.5V to +7.0V . emperature
DCInputVoltage ................... —3.0Vto +7.0V C(flflmer[‘zal FPCto +70°C 3V £10%
Output Current into Qutputs (Low) ............. 20 mA Military —3Cto +125C SV £10%
Electrical Characteristics Over Operating Rangel5!
Parameters Description Test Conditions 7C187-20 1C187-25, 35 7C187-45 Units
Min, | Max. | Min, | Max, | Min. | Max,
Vou Output HIGH Voltage | Voc = Min., Iog = —4.0mA 2.4 2.4 2.4
VoL Output LOW Voltage | Vo = Min, [JOL = 80mA | Military 0.4 0.4 0.4
IoL = 12.0 mA | Commercial
Vig Input HIGH Voltage 22 | Vee | 22 Vce 22 | Vce \4
Vi, Input LOW Voltagel5Al —30[ 08 | —-30| 08 |-—30| 08 | V
Irx Input Load Current GND < Vi < Ve —10{ +10| —10 +10 | =10 +10| nA
Ioz Output Leakage Current | GND < Vg < Vcc, Output Disabled —10| +10| —10 +10 | —10{ +10| pA
Output Short Circuit
Ios C:rf:nt 1o S vee = Max, Vour = GND ~350 —350 —~350| mA
Iec Ve Operating Vee = Max. Commercial 80 70 50 mA
Supply Current Iout = OmA Military 70 70
I Automatic CE[2] Max. Vee, Commercial 40 20 20
SBy Power Down Current | CE > Vg Military 125 40 20 | mA
35 20
- Automatic CEL2] ylax.zv‘c,(é, Cft 02;,(:; — 0.3V, [ Commercial 20 20 20 oA
2 Power Down Current Vlg P 0‘33 . Military 20 20
Capacitance(3]
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
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 Igp will exceed
values given.

AC Test Loads and Waveforms
R1329 Q R1329Q
(480 2 MIL) (480 Q MIL)
5V 5V
OUTPUT OUTPUT
0er o sef Saeg
[ pl
e h‘.{.‘.’,'“GI j’ (256 2 ML) INCLUDING]: Sizssamu
JIG AND :
SCOPE L — 4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1670
OUTPUT O—————AMN———01.73V 0029-6
Military
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3. Tested initially and after any design or process changes that may
affect these parameters.
4. Ta is the “instant on” case temperature.
5. See the last page of this specification for Group A subgroup testing
information.
5A. Vi min.

—3.0V for pulse durations less than 30 ns.

30V ) 4
90% 90%
10%
GND 1o
<5ns L— <5ns

0029-5
Figure 2
0029-4
1250
OUTPUT O———— WWA—0 1.90V 0029-12
Commercial
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Switching Characteristics Over Operating Rangel5, 6]

. 7C187-20 7C187-25 7C187-35 7C187-45

Parameters Description Units
Min. | Max. | Min. | Max. | Min, | Max. | Min, | Max.

READ CYCLE
trRC Read Cycle Time 20 25 35 45 ns
tAA Address to Data Valid 20 25 35 45 ns
tOHA Output Hold from Address Change 5 5 5 5 ns
tACE CE LOW to Data Valid 20 25 35 45 ns
tLZCE CE LOW to Low Z[8] 5 5 5 5 ns
tHZCE CE HIGH to High 717, 8] 8 10 15 15 ns
tpu CE LOW to Power Up 0 0 0 0 ns
tPD CE HIGH to Power Down 20 20 20 25 ns
WRITE CYCLEY!
twe Write Cycle Time 20 20 25 40 ns
tsCE CE LOW to Write End 15 20 25 30 ns
tAW Address Set-up to Write End 15 20 25 30 ns
taa Address Hold from Write End 0 0 ns
tSA. Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 15 15 20 20 ns
tsp Data Set-up to Write End 10 10 15 15 ns
tHD Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low ZI[8] 5 5 5 5 ns
tHZWE WE LOW to High ZI7, 8] 7 7 10 15 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 O to 3.0V and output CE LOW and WE LOW. Both signals must be LOW to initiate a
loading of the specified Ior/Ioy and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

7. tuzck and tHzwg are specified with C, = 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. Atany given temperature and voltage condition, ty7CE is less than 10. WE is HIGH for read cycle.
trzck for any given device. 11. Device is continuously selected, CE = Vyy.

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

Switching Waveforms

Read Cycle No. 1[10, 11]

trC |
ADDRESS *¥
—— taa |
DATA OUT PREVIOUS DATA VALID ) ) DATA VALID
0029-7
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SEMICONDUCTCR

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

tRC

tace
le—thzce
HIGH
IMPEDANCE

tLzce

HIGH IMPEDANCE /7777
DATA OUT DATA VALID )-————
1\ AN
fe—tpy tpp
Vee \ icc
SUPPLY 50% 50%
CURRENT 1SB
0029-8

Write Cycle No. 1 (WE Controlled)[9]

twe
ADDRESS >( j

tsce

=\ N\ KT/

taw HA—"

tsa PWE

e 3\\‘\\ £

tsp tHD:!
DATA IN * DATA-IN VALID

le———tnzwe f————tL ZwE
\I HIGH IMPEDANCE ,/
/ N

DATA OUT DATA UNDEFINED

0029-9

Write Cycle No. 2 (CE Controlled)[9]

twe {

ADDRESS

|

. tsa tsCE
& \L-L jf 4’

taw

e ——tPWE —A—~—~——¢1

[ 1.

SD
DATAIN * DATA-IN VALID

n——luzwgv—-'
\ HIGH IMPEDANCE
V4

DATA OUT DATA UNDEFINED

0029-10
Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED icc. isg

NORMALIZED taa

NORMALIZED lpo

NORMALIZED
SUPPLY CURRENT
vs. SUPPLY VOLTAGE
12
fcc
10
08
0.6
04
0.2 Iss
0.0
40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED FREQUENCY
vs, SUPPLY VOLTAGE
1.4
13
1.2
1
\\ Ta = 25°C
1.0
.\-
08
08
40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE
30
25
20
15
10
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)

NORMALIZED
SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

Icc

08

0.6

0.4
Ve =50V
ViN=5.0V

02

0.0

230 1250

AMBIENT TEMPERATURE (°C)

NORMALIZED FREQUENCY
vs. AMBIENT TEMPERATURE

14

-~

/

Vec =50V

1.2

08

0.6
25

AMBIENT TEMPERATURE (°C)

125

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

/

/
/
4

Ta =25°C
Vec =450V

400 600
CAPACITANCE (pF)

0 200 80O 1000
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OUTPUT SINK CURRENT (mA) OUTPUT SOURCE CURRENT (mA)

NORMALIZED Igc

OUTPUT SOURCE CURRENT

vs. OUTPUT VOLTAGE

N

Vee

Ta = 25°

N

0.

140

120

100

60

20

0.0

1.256

0.50

o 10 20

3.0

OUTPUT VOLTAGE (V)

4.0

OUTPUT SINK CURRENT
vs, OUTPUT VOLTAGE

//

/

Ve = 5.
Ta =25

oV
C

an

/

/

1.0 20

OUTPUT VOLTAGE (V}

NORMALIZED Icc
vs. CYCLE TIME

3.0

4.0

Veg =50V
Ta = 25°C
ViN =05V

e

10 20

30

CYCLE FREQUENCY (MHz)
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% . CY7C187
Truth Table
CE | WE | Input/Outputs Mode
H X HighZ Deselect Power Down
L H Data Out Read
L L Data In Write
Ordering Information
S(]:lesd Ordering Code Px;c;(paege OpRe;:;ieng S([;es ';d Ordering Code P‘,;f;‘:ege 01;::;“
20 CY7C187-20PC P9 Commercial 35 CY7C187-35PC P9 Commercial
CY7C187-20VC Vi3 CY7C187-35VC V13
CY7C187-20DC D10 CY7C187-35DC D10
CY7C187-20LC L52 CY7C187-35LC L52
25 CY7C187-25PC P9 Commercial CY7C187-35DMB D10 Military
CY7C187-25VC Vi3 CY7C187-35LMB Ls52
CY7C187-25DC D10 CY7C187-35KMB K73
CY7C187-25LC L52 45 CY7C187-45PC P9 Commercial
CY7C187-25DMB D10 Military CY7C187-45VC Vi3
CY7C187-25LMB L52 CY7C187-45DC D10
CY7C187-25KMB K73 CY7C187-45LC L52
CY7C187-45SDMB D10 Military
CY7C187-45SLMB L52
CY7C187-45KMB K73
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CY7C187

SAVICONDUCTOR
Address Designators
Address Address Pin 102....255
Name Function Number
A0 X3 1
Al X4 2
A2 X5 3
A3 X6 4
A4 X7 5
AS Y7 6
A6 Y6 7
A7 Y2 8
A8 Y3 14
A9 Y1 15
AlO YO 16
All Y4 17
Al2 Y5 18
Al3 X0 19
Al4 X1 20
Al5 X2 21

0029-15
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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
Iix 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Isp2 . 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
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 #: 38-00038-E
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Features

o Fully decoded, 16 word x 4-bit
high speed CMOS RAMs

Inverting outputs CY7C189
Non-inverting outputs CY7C190

High speed
— 15 ns and 25 ns commercial
= 25 ns military

Low power
— 303 mW at 25 ns
— 495 mW at 15 ns

Power supply 5V £10%
Advanced high speed CMOS

processing for optimum
speed/power product

Capable of withstanding
greater than 2000V static
discharge

Three-state outputs
TTL compatible interface levels

PRESS
EMICONDUCTCR

CY7C189
CY7C190

Functional Description

The CY7C189 and CY7C190 are ex-
tremely high peformance 64-bit static
RAMs organized as 16 words x 4-bits.
Easy memory expansion is provided by
an active LOW chip select (CS) input
and three-state outputs. The devices
are provided with inverting (CY7C189)
and non-inverting (CY7C190) outputs.

An active LOW write enable (WE) sig-
nal controls the writing and reading of
the memory. When the write enable
(WE) and chip select (CS) are both
LOW the information on the four data
inputs (Dg~D3) is written into the lo-
cation addressed by the information on
the address lines (Ag—A3). The outputs
are preconditioned such that the cor-

16 x 4 Static R/W RAM

rect data is present at the data outputs
(00—03) when the write cycle is com-
plete. This precondition operation in-
sures minimum write recovery times by
eliminating the “write recovery glitch”.

Reading is accomplished with an active
LOW on the chip select line (CS) and a
HIGH on the write enable (WE) line.
The information stored is read out
from the addressed location and pre-
sented at the outputs in inverted
(CY7C189) or non-inverted
(CY7C190) format.

During the write operation or when the
chip select line is HIGH the four out-
puts of the memory go to an inactive
high impedance state.

Logic Block Diagrams
CY7C189

CY7C190

Pin Configuration

—————l_ Ao ] 16 [] Vee
l l_j'm I j‘o' s [ 1500 A
D2 D, We [ 141] A2
INPUT ‘ ﬁ_ INPUT l 5— Do [ 1300 As
UFFE j—os UFFER :ﬂ—o; @) 00 O N
. D1 [] 11 03 (03)
Ao Ao — {01) Oy 10 ] D2
ROW —?o-oo ROW | 00
N _|pecooerp Ay ECODER GND [J8 9[70; (02
o i o I
] _?002 ay ] ARRAY AMP L 02 (70189)
coLumN A o COLUMN 7C190
Ag ODER]| ?0- 3 A IDECODER| B 03
WE
oo11-1  VE 0011-2
Selection Guide
7C189-15 7C189-25
7C190-15 7C190-25
Maximum Access Time (ns) Commescial 15 25
Military 25
Maximum Operating Current (mA) Commercial 20 53
Military 70
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CY7C189
. CY7C190
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 LatchupCurrent ..................cco0ie.. >200 mA
Supply Voltage to Ground Potenial .
(Pin 1660 PIN8) .. v veeeennnnannnn —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range T A'“b'e't't Ve
inHighZ State...................... —0.5Vto +7.0V emperature
DC Input Voltage ..........c........ —3.0V to +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 the Operating Rangel5]
7C189-15 7C189-25
Parameters Description Test Conditions 7C190-15 7C190-25 Units
Min. Max. Min. Max.
Vou Output HIGH Voltage Vce = Min, Ipg = —5.2mA 2.4 2.4 v
VoL Output LOW Voltage Vee = Min, IgL, = 16.0 mA 0.45 0.45 v
Vg Input HIGH Voltage 2.0 Vce 2.0 Vce \%
ViL Input LOW Voltage ~3.0 0.8 -3.0 0.8 v
Iix Input Leakage Current GND < V1 < Vce —-10 +10 —-10 +10 MA
Input Diode Clamp
Vep Voltagelll
Ioz Output Leakage Current | GND < Vg < V¢ —40 +40 —40 +40 A
Output Short _ _ _ _
los Circuit Currentl2] Vce = Max,, Voutr = GND 90 90 mA
Iec Power Supply Current ;’cc =_ L(/)Iax;,\ Commercial 90 55 mA
out = Um Military 70 mA
Capacitance[6]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 F
. Vee = 5.0V P
Cour Output Capacitance cC ' 7
Notes:

—_

. The CMOS process does not provide a clamp diode. However the
CY7C189 and CY7C190 are insensitive to —3V dc input levels and
— 5V undershoot pulses of less than 5 ns (measured at 50% points).

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

. Output is preconditioned to data in (inverted or non-inverted) during
write to insure correct data is present on all outputs when write is
terminated. (No write recovery glitch).

w N

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

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

information.

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

affect these parameters.
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Z s CY7C190
SEMICONDUCTOR
Switching Characteristics Over the Operating Rangel5: 7]
T 7C189-15 7C189-25
Parameter Description e:sf 7C190-15 7C190-25 Units
Conditions - -
Min, ] Max. Min, Max. u
READ CYCLE
trRC Read Cycle Time 15 25 ns
tACS Chip Select to Output Valid Note 10 12 15 ns
tHZCS Chip Select Inactive to High Z Notes 9, 11 12 15 ns
tLzcs Chip Select Active to Low Z 12 15 ns
tOHA Output Hold from Address Change 5 5 ns
tAA Address Access Time Note 10 15 25 ns
WRITE CYCLE!3, 8]
twe Write Cycle Time 15 20 ns
tHZWE Write Enable Active to High Z Notes 9, 11 12 20 ns
tLZWE Write Enable Inactive to Low Z 12 20
tAWE Write Enable Inactive to Output Valid Note 10 12 20 ns
tPWE Write Enable Pulse Width ‘ 15 20 ns
tsD Data Setup to Write End 15 20 ns
tHD Data Hold from Write End 0 0 ns
tSA Address Setup to Write Start 0 0 ns
tHA Address Hold from Write End 0 0 ns
Notes:

7. Test conditions assume signal transition times of 5 ns or less, timing 9. Transition is measured at steady state HIGH level —500 mV or
reference levels of 1.5V, output loading of the specified Ior /Ion steady state LOW level + 500 mV on the output from 1.5V level on
and 30 pF load capacitance. the input.

8. The internal write time of the memory is defined by the overlap of 10. taA, tacs and tawg are tested with Cp, = 30 pF as in Figure la.
(e} LOWd ant% WE LOIW. Both signals must lie Low bﬁ init}ilate l:: Timing is referenced to 1.5V on the inputs and outputs.
write and either signal can terminate a write by going HIGH. The s i = in Fi X
data input setup and hold timing should be referenced to the rising 11. tzcs and trzwp are tested with C. = 5 pF as in Figure 15,
edge of the signal that terminates the write.

Bit Map Address Designators
0123 0123 |01230123 - COLUMN Address Address Pin
0000 1 1| 2222 333 “ OUTPUTS Name Function Number
. —— - Ao AXO0 1
i 15 Al AX1 15
Ay AYO 14
A3z AY1 13
ROW 0
ROW 3
0011-5
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CYPRESS CY7C190
SEMICONDUCTCR
AC Test Loads and Waveforms
ALL INPUT PULSES
R12390 R12300
O———— MWA— Y ‘
sV sV 30V — 00%
OuTPUT b OUTPUT !
l ! GND 10% 10%
< R2 < R2 <6 ns <5ns
3eF S 1500 5oF 15002 " o011
mcl.unth_;I INCLUDING )
L JIG AND JIG AND
= SCOPE = = SCOPE =
0011-6
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
OUTPUT O AAA—————0 1.92V
920 0011-7
Read Mode
Lt tRe ]
Ag-A3
ADDRESS
g tAa toHA -—1
& N A
CHIP SELECT F ¥,
NOTE 9
le-tLzcs v\[ \ {
DATA 77 i
ouwtgg VAN —
tacs 1 tH2cs NOTE 9
0011-9
Write Mode
i twe 1
Ap-A3
ADDRESS
“A p-— j-— tHA
[
CHIP SELECT \ /
f— tsp tHD
Do-D3
DATA IN
thwe
WE
WRITE ENABLE AT ‘J%
tHZWE i NOTE 9 ‘L—'AWE —]
Og-03 -~ Lz
DATA OUTPUTS }——L
LOAD — AN
L NOTE 9 — tLzwe
0011-10
(All above measurements referenced to 1.5V.)
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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NORMALIZED Icc

NORMALIZED taa

CY7C189

CYPRESS CY7C190
SEMICONDUCTCR
Typical DC and AC Characteristics
NORMALIZED Icc NORMALIZED Icc OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE 1 4 ¥&: AMBIENT TEMPERATURE 6o 5 QUTPUT VOLTAGE
12 R
3
Eoe \ Vi 50V
= cc = 5.
1.0 1.2 = 25°
8 é 40 Wl
g E N\
N
08 5 10 w30 N
g g N
g 8
06}——24 % os 5 \\
/ Vec =68V E 10
Ta =26°C 3
04 1 0.6 0
40 45 5.0 55 6.0 -55 25 125 o 1.0 20 30 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OQUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
L SUPPLY VOLTAGE X AMBIENT TEMPERATURE o OUTPUT VOLTAGE
6 .
< 125
14 P £ /
s E y,
P Z 100
12 8 c /
Y o0 3 7
10 g H /
«c «“ 50
g 5 /
0.8 2
08 ls 25 Vee = 5;0 A\
Ta =25°C Vee =50V o Ta =26°C
0.6 0.6 0
4.0 45 5.0 55 6.0 -55 25 125 0 1.0 20 30 40 5.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
ACCESS TIME CHANGE NORMALIZED Icc
vs. OUTPUT LOADING 4vs. FREQUENCY
30 1.
Ta =25°C
V?;c =45V / 13
Q
z 20 2 /
c
- a 12
: 4
< e /
} / PR
& rof—1pr ) /
10 /
0 200 400 600 800 1000 00 10 20 30 40 50 60 70
CAPACITANCE {(pF} FREQUENCY (MHz}
0011-11
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SEMICONDUCTOR

CY7C189
CY7C190

Ordering Information
Speed . Package Operating
(@s) Ordering Code Type - Range
15 CY7C189-15PC P1 Commercial
CY7C190-15PC
CY7C189-15DC D2
CY7C190-15DC
CY7C189-15LC L6l
CY7C190-15LC
25 CY7C189-25PC P1

CY7C190-25PC
CY7C189-25DC D2
CY7C190-25DC
CY7C189-25LC Lé61
CY7C190-25LC
CY7C189-25DMB D2 Military
CY7C190-25DMB
CY7C189-25LMB L61
CY7C190-25LMB
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0011-4
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CY7C189
CY7C190

?
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Von 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters l Subgroups
READ CYCLE

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

twc 7,8,9,10,11
tAWE 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

Document #: 38-00039-B
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Features

¢ Automatic power-down when
deselected

o Transparent write (7C191)

¢ CMOS for optimum speed/
power

o High speed
— 25 ns taa

o Low active power
— 385 mW

¢ Low standby power
— 110 mW

¢ TTL compatible inputs and
outputs

CY7C191

PRELIMINARY CY7C192

o Capable of withstanding greater
than 2001V electrostatic
discharge

Functional Description

The CY7C191 and CY7C192 are high
performance CMOS static RAMs orga-
nized as 65,536 x 4 bits with separate
I/0. Easy memory expansion is pro-
vided by active LOW chip enable (CE)
and three-state drivers. They have an
automatic power-down feature, reduc-
ing the power consumption by 71%
when deselected.

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

65,536 x 4 Static R/W RAM

Separate I/0

Data on the four input pins (Ip through
13) is written into the memory location
specified on the address pins (Ao
through A1s).

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

The output pins stay in high impedance
state when write enable ) is LOW
(7C192 only), or chip enable (CE) is
HIGH.

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

Logic Block Diagram Pin Configurations
A o w7 2k
| g W A2 27}~ Ag
) N Ag3 26§,
<l Y Ag~14 25[= Ay
I — N Ao{s 244,
<} Is LITE [ 231~ Ay
INPUT BUFFER ..__N Apd7 2204y
Az={8 21f 1y
N Ao 20}
:“’ | % A:: 10 19} g,
:z & 4 N o~ 11 18} 0,
n 8 256256 E ] Y o h—{12 17f=0,
:: 2 ARRAY § N o o 169
:: g ) g GND~ 14 15— W
N
Ay 03 0108-2
J S
o8 w
POWER —o@:“ L L
COLUMN DECODER DowR - ML ] N
TFIIff  © CBH I 2’
O r-NM t w0 fees=sss Ty 1 2
TET< << 1 7C192 ONLY 1: Az A
= O
0 ) 14
:, ........ - _,': Ars I:
1 7C191 ONLY H lg 19Q 03
L*_'C&I: " s reisisr %
[ 0108-1 wglg S
0108-10
Selection Guide
7C191-25 7C191-35 7C191-45
7C192-25 7C192-35 7C192-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Commercial 80 80 70
Current (mA) Military 90 90
Mazximum Standby Commercial 20 20 20
Current (mA) Military 20 20
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature

Ambient Temperature with

—65°Cto +150°C

Static Discharge Voltage

(Per MIL-STD-883, Method 3015)

Power Applied ...............00hn —55°Cto +125°C Latch-upCurrent..........oovievninninn.
Supply Voltage to Ground Potential .
(Pin 28 t0 Pin 14). . .....eveeesnes. —0sVio+70v ~ Operating Range
. Ambient
DC Voltage Applied to Outputs Range - . o Vee
inHighZState...................... —0.5Vto +7.0V emperature
DCInput Voltage ...........coovnvnn. —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (LOW) ............ 20 mA Military[2] ~55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range[3]
7C191-25 7C191-35 7C191-45
Parameters Description Test Conditions 7C192-25 7C192-35 7C192-45 | Units
Min, | Max. | Min, | Max. | Min. | Max.
VoH Output HIGH Voltage | Veoc = Min., Iog = —4.0mA 24 2.4 2.4 \'%
VoL Output LOW Voltage Vce = Min, Iop, = 8.0mA 0.4 04 0.4 \’
Vig Input HIGH Voltage 22 | Vee} 22 | Voo ] 22 ) Ve | V
ViL Input LOW Voltage —3.0] 08 |—30] 08 |—-3.0{ 08 \4
Irx Input Load Current GND < V1 < V¢ —10] +10| —10{ +10| —10{ +10 | mA
Ioz Output Leakage Current | GND < Vo < V¢, Output Disabled —10| +10| —10| +10| —10{ +10 | pA
Tos Quiput Short Gircuit | ye = Max, Vout = GND ~350 ~350 ~350| mA
Tec Vo Operating Vcec = Max. Commercial 80 80 70 mA
Supply Current Iour = OmA Military 90 90
I Automatic CE Max. Ve, CE = Vig Commercial 20 20 20 mA
SBy Power Down Current Min. Duty Cycle = 100% Military 20 20 20
Max. Vg, .
I Automatic CE CE = Vgc — 0.3V Commercial 20 20 20 mA
SBy Power Down Current VIN 2 Vcc — 0.3Vor
VIN < 0.3V Military 20 20
Capacitance[4]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Ve = 5.0V 5 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 7 pF
Notes:

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

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

AC Test Loads and Waveforms

5v

iquivalent to:

O———MA—
JUTPUT OT———*L
S R2

R148102 R148152
5V
OoUTPUT
30 pF 5 pF <
25562 <
IINCLUDINCi 58 IINCLUDINGﬂ
==JIG AND == - JIG AND -
= SCOPE - = SCOPE -
Figure 1a Figure 1b
THEVENIN EQUIVALENT

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

16752

ouTPUT O————AWA——0 1.73V

information.
4. Tested initially and after any design or process changes that may
affect these parameters.
30V ) {
90% 90%
S A2
S 25552 GND 10% 10%
E <5ns <5ns
0108-3 0108-5
Figure 2

0108-4
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Switching Characteristics Over Operating Rangel3, 51

7C191-25 7C191-35 7C191-45
Parameters Description 7C192-25 7C192-35 7C192-45 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 Output Hold from Address Change 3 3 3 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLZCE CE LOW to LOW Z[7] 3 3 3 ns
tHZCE CE HIGH to High Z[6,7} 10 15 15 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 25 35 45 ns
WRITE CYCLEIS]

twe ‘Write Cycle Time 20 30 40 ns
tSCE CE LOW to Write End 20 30 35 ns
tAW Address Set-up to Write End 20 25 35 ns
tHA Address Hold from Write End 2 ns
tSA Address Set-up to Write Start 0 ns
tPWE WE Pulse Width 20 25 35 ns
tsD Data Set-up to Write End 10 15 20 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low Z[7} (7C192) 3 ns
tHZWE WE LOW to High ZI16, 71 (7C192) 10 10 15 ns
tAWE WE LOW to Data Valid (7C191) 25 30 35 ns
tADV Data Valid to Output Valid (7C191) 20 30 35 ns

NS‘TteTse;t 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 OV to 3.0V and output
loading of the specified IoL/Ion and 30 pF load capacitance.

6. tgzcE and tgzwE are specified with Cy, = 5 pF as in Figure 1b.
Transition is measured * 500 mV from steady state voltage.

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

Switching Waveforms
Read Cycle No. 1 (Notes 9, 10)

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.

9. WE is HIGH for read cycle.
10. Device is continuously selected. CE = Vyp..
11. Address valid prior to or coincident with CE transition LOW.

tRC

ADDRESS

taa
4——-—-10141\—_—'

DATA OUT PREVIOUS DATA VALID

DATA VALID
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Switching Waveforms (Continued)
Read Cycle (Notes 9, 11)

RC
tace
[ tH2CE—®|
N HIGH
HIGH IMPEDANCE W/ [/ 71— IMPEDANCE
DATA OUT oo ]\ \ \ \ \ DATA VALID >—-———-——
je—tpy ' [ tpp ———|
Vee o o \ [
SUPPLY o
CURRENT L—- IS8
0108-7
Write Cycle No. 1 (WE Controlled) (Note 8)
' twe {
ADDRESS * )k
- tsce
CANNANS Y SN IIIIIINNY,
taw tua—
tsa tewe
Wwe RA\X Vi
J tsp I tup
DATA IN * DATA=IN VALID *
~—tHzwe 4:! —tzwe—=]
DATA OUT HIGH IMPEDANCE
(7¢192) DATA UNDEFINED )
— tapv —}
DATA OUT
(7c191) DATA UNDEFINED DATA VALID
0108-8
Write Cycle No. 2 (CE Controlled) (Note 8)
et twc Il
ADDRESS *
tsa f tsce
CE 3“ 7l l
taw tHa —
\ towe
WE N NAMNMNVNNMVNANMWNNNNYE £/
I tsp I tup
DATA IN * DATA=IN VALID *
[ hzwe —:l HIGH IMPEDANCE
DATA OUT
(7¢192) DATA UNDEFINED X
-——— tAWE —
DATA OUT *
(7¢191) DATA UNDEFINED DATA VALID
Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state (7C192 only). 0108-9
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SEMICONDUCTOR
Ordering Information
S(l:; e)d Ordering Code P;c‘;k;ge Olm;ng S(l::;d Ordering Code PaTc;(:ege O%e::;i:g
25 CY7C191-25PC P21 Commercial 25 CY7C192-25PC P21 Commercial
CY7C191-25VC v21 CY7C192-25VC V21
CY7C191-25DC D22 CY7C192-25DC D22
CY7C191-25LC L54 CY7C192-25LC L54
35 CY7C191-35PC P21 Commercial 35 CY7C192-35PC P21 Commercial
CY7C191-35VC Va1 CY7C192-35VC V21
CY7C191-35DC D22 CY7C192-35DC D22
CY7C191-35LC L54 CY7C192-35LC L54
CY7C191-35DMB D22 Military CY7C192-35DMB D22 Military
CY7C191-35LMB L54 CY7C192-35LMB L54
45 CY7C191-45PC P21 Commercial 45 CY7C192-45PC P21 Commercial
CY7C191-45VC V21 CY7C192-45VC v21
CY7C191-45DC D22 CY7C192-45DC D22
CY7C191-45LC L54 CYTC192-45LC L54
CY7C191-45DMB D22 Military CY7C192-45DMB D22 Military
CY7C191-45LMB L54 CY7C192-45LMB L54
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Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 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

Switching Characteristics

Parameters ] Subgroups
READ CYCLE

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

twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
tawgll) 7,8,9,10,11
tapyll] 7,8,9,10,11

Note:

1. 7C191 only.

Document #: 38-00076-A
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& CYPRESS

Features

¢ Automatic power-down when
deselected

Output Enable (OE) feature
(7C196)

CMOS for optimum speed/
power

High speed
— 25 ns taA

Low active power
— 385 mW

}-' SEMICONDUCTOR

CY7C194

PRELIMINARY CY7C196

e Capable of withstanding greater
than 2001V electrostatic
discharge

Functional Description

The CY7C194 and CY7C196 are high
performance CMOS static RAMs orga-
nized as 65,536 X 4 bits. Easy memory
expansion is provided by active LOW
chip enable(s) (CE on the CY7C194,
CE;, CE; on the CY7C196) and three-
state drivers. They have an automatic

65,536 x 4 Static R/W RAM

CY7C194, CE1, CE; on the CY7C196)
and write enable (WE) inputs are both
LOW. Data on the four input pins
(1/0p through I/03) is written into the
memory location, specified on the ad-
dress pins (Ag through A;s).

Reading the device is accomplished by
taking the chip enable(s) (CE on the
CY7C194, CEP , CE on the CY7C196)
LOW, while write enable (WE) re-

mains HIGH. Under these conditions

o db the contents of the memory location
L‘"{lsga“wy power power-down feature, reducing the pow-  specified on the address pins will ap-
- n er consumption by 71% when deselect-  pear on the four data output pins. A

¢ TTL compatible inputs and ed. die coat is used to insure alpha immu-
outputs Writing to the device is accomplished nity.

when the chip enable(s) (CE on the
Logic Block Diagram Pin Configurations
N\
Asd d 24 Ve NeCd 1 28 Ve
A;0)2 230 A2 27@*5
ag]s 22 A, A3 263 A,
¥ = Pt 21 3Ay Ag 4 250 A5
g rmolls 2[4, = 240,
,_j’_‘ AHE e TPA = B
A7 1834, M7 o5 2P
[ :ﬁT Asd]s 17105 A28 G
P8 - B 16F11/0, Asgye DRI,
INPUT BUFFER = M 1sh11/0, A Q310 1931/03
N 15 A1 18031/0,
Az e 1411/0, w0 B0,
Ay o o GND 12 13[AWE s 155170,
Ag—pm] W Z 3 iy
As | 8 ? GND 14 153 WE
] H N vo. 0109-2
As—| & 1024x64x4 < L2 2
Al 2 ARRAY ] N 0109-3
::_' 2 § 1704
— —
Aro —] 1/Go
ﬁ POWER
I coLumn pecoper| | POWN TE, (7196 ONLY)

1

FFFrT =

ApA11A12 Az Aja Agg

WE
()
(7C186 ONLY)

0109-1

0108-11 0109-12
Selection Guide
7C194-25 7C194-35 7C194-45
7C196-25 7C196-35 7C196-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Commercial 80 80 70
Current (mA) Military 90 90
Maximum Standby Commercial 20 20 20
Current (mA) Military 20 20
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage .....................
(Per MIL-STD-883 Method 3015)

Ambient Temperature with

Power Applied .................... —55°Cto +125°C Latch-upCurrent...................oovunn.
Supply Voltage to Ground Potential .... —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ambiont
inHighZState...................... —0. +7.
in High Z State 0.5Vto +7.0V Range Temperature Vee
DC Input Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V % 10%
Output Current into Outputs (Low) ............. 20 mA Military(3] Z355°Cto + 125°C 5V +10%
Electrical Characteristics Over Operating Rangel4]
7C194-25 7C194-35 7C194-45
Parameters Description Test Conditions 7C196-25 | 7C196-35 | 7C196-45 | Units
Min. | Max. | Min. | Max. | Min, | Max,
VoH Output HIGH Voltage |Vce = Min., Iog = —4.0mA 24 2.4 2.4 v
VoL Output LOW Voltage Vece = Min,, Iop, = 8.0mA 04 0.4 0.4 v
ViH Input HIGH Voltage 22 {Vee | 22 (Vec | 22 [ Vee | V
ViL Input LOW Voltage —3.0] 08 |—30] 08 |—30| 08 \4
Itx Input Load Current GND < V1 £ Ve —10] +10) —10} +10| —10| +10| nA
Ioz Output Leakage Current | GND < Vo < V¢, Output Disabled —10{ +104 —10| +10| —10| +10 | pA
Output Short Circuit _ _
Ios Currentll] Vce = Max., Vou = GND -350 —350 —350| mA
I Ve Operating Vec = Max. Commercial 80 80 70 mA
cc Supply Current Iour = OmA Military 90 90
I Automatic CE[2] Max. Ve, CE = Vig Commercial 20 20 20 | A
SB) Power Down Current | Min. Duty Cycle = 100% | Military 20 20
o Max. Vec, Co ial 20 20 0
. Automatic CE[2] CE = Ve — 0.3V mmerck 2 A
SBy Power Down Current VIN 2 Ve —0.3Vor . m
VIN < 0.3V Military 20 20
Capacitance[S]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, 5 F
CouT Output Capacitance Voc = 5.0V 7 P
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 3. Ta is the “instant on” case temperature.
the short circuit should not exceed 30 seconds. 4. See the last page of this specification for Group A subgroup testing
2. A pull-up resistor to Vcc on the CE input is required to keep the information.
device deselected during Vcc power-up, otherwise Isp will exceed 5. Tested initially and after any design or process changes that may
values given. affect these parameters.
AC Test Loads and Waveforms
R148152 R1481% 30V ) {
5V 90% 90%
OuUTPUT 10% 10%
GND
30pF ‘;RZ <5ns <6ns
IIT\ICLUDING 50 0109-5
TaoeD = 0100-4 Figure 2
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT

16752
OUTPUT O———AAA———O 1.73V 0109-6
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Switching Characteristics Over Operating Rangel4: 6]

7C194-25 7C194-35 7C194-45
Parameters Description 7C196-25 7C196-35 7C196-45 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
{OHA Output Hold from Address Change 3 3 3 ns
tACE;, ACE, CE LOW to Data Valid 25 35 45 ns
tDOE OE LOW to Data Valid 7C196 15 25 30 ns
t1.ZOE OE LOW to LOW Z 7C196 3 3 3 ns
tHZOE OF HIGH to HIGH Z 7C196 15 15 15 ns
tLZCE;,CE, | CELOW to LOW Z[8] 3 3 3 ns
tHZCE;, CE, | CEHIGH to High Z[7.8] 10 15 15 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 25 35 45 ns
WRITE CYCLED]
twe Write Cycle Time 20 30 40 ns
tSCE CE LOW to Write End 20 30 35 ns
tAw Address Set-up to Write End 20 25 35 ns
tHA Address Hold from Write End 2 2 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 20 25 35 ns
tsp Data Set-up to Write End 10 15 20 ns
tHD Data Hold from Write End 0 0 ns
tLZWE WE HIGH to LOW Zl[8] 3 ns
tHZWE WE LOW to HIGH Z[7, 8] 0 10 0 10 0 15 ns
Notes:

6. Test conditions assume signal transition times of 5 ns or less, timing

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

=

trzcE and tyzwe are specified with CL = 5 pF as in Figure 1b.

Transition is measured + 500 mV from steady state voltage.

L

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

trzck 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, 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, CE; = Vy./CE; = VL.

(7C196: OE = Vpp,

_Cyiz = Vi also.)

12. Ad%{]ess valid prior to or coincident with CE; and CE; transition
LOW.

13. 7C196 only: Data I/0 will be high impedance if OE = Viy.

tRC

ADDRESS

X

DATA QUT

PREVIOUS DATA VALID

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

CE, /TE; 5

thc

tace
[o] i —
(7C196) SK
tooe t——-mzos———
L——'Lzoe r— tHZCE —>!
HIGH
HIGH IMPEDANCE /7777 IMPEDANCE
DATA OUT DATA VALID )_..._.
) RRRWY
Lzce d
e—1tru tpp ———]
Vee —
SUPPLY 50% 50%
CURRENT N s

0109-8

Write Cycle No. 1 (WE Controlled) (Notes 9, 13)

ADDRESS ;( )(
tsce
cs1xcszx§\§\ 217777/7777777771
t tHa =1
sA PWE'
AANNY £
e )\“‘ tHD: (]
DATA IN DATA-IN VALID %
<—1sze—" ———xszg———-l
DATA 1/0 DATA UNDEFINED ) HIGH IMPEDANCE /—_'
)
0109-9
Write Cycle No. 2 (CE Controlled) (Notes 9, 13)
we 1
ADDRESS *
tsa | tsce
. { I
taw tHa
tewe
WE A
| 50 tHp =
DATA IN * DATA-IN VALID
tHZWE:
HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED

Note: If CE goes HIGH simultaneously with WE HIGH, the output r

2-231

in a high imped state.

0109-10




| CY7C194
;y%mms PRELIMINARY  CYTC196
SEMICONDUCTCR

7C194 Truth Table 7C196 Truth Table
CE | WE | Input/Outputs Mode CE; | CE, | WE | OE | Inputs/Outputs Mode
H X HighZ Deselect/Power Down H|{X|X|X High Z Deselect/Power Down
L H Data Out Read X|H|X|[X
L L Data In Write L|L|H|L Data Out Read
L{L|L|X Data In Write
L|L|H|H HighZ Deselect
Ordering Information
S(':l";‘;d Ordering Code P;?";ge opRea':;i“g S(‘]’Sd Ordering Code P?y':‘ege ng:;"e"g
25 CY7C194-25PC P13 Commercial 25 CY7C196-25PC P21 Commercial
CY7C194-25VC Vi3 CY7C196-25VC V21
CY7C194-25DC Di4 CY7C196-25DC D22
CY7C194-25L.C L54 CY7C196-25LC L54
35 CY7C194-35PC P13 Commercial 35 CY7C196-35PC P21 Commercial
CY7C194-35VC Vi3 CY7C196-35VC V21
CY7C194-35DC D14 CY7C196-35DC D22
CY7C194-35LC L54 CY7C196-35L.C L54
CY7C194-35DMB D14 Military CY7C196-35DMB D22 Military
CY7C194-35LMB Ls54 CY7C196-35LMB L54
45 CY7C194-45PC P13 Commercial 45 CY7C196-45PC P21 Commercial
CY7C194-45VC Vi3 CY7C196-45VC V21
CY7C194-45DC D14 CY7C196-45DC D22
CY7C194-45LC L54 CY7C196-45LC L54
CY7C194-45SDMB D14 Military CY7C196-45DMB D22 Military
CY7C194-45LMB L54 CY7C196-45LMB L54
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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
ViL Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Isp2 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
tACEL, ACE2 7,8,9,10,11
tpog!!] 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
tAWE 7.8,9,10,11
tADV 7,8,9,10,11

Note:
1. 7C196 only.

Document #: 38-00081
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PRELIMINARY CYT7C197
CYPRESS .
SEMICONDUCTOR 262,144 x 1 Static R/W RAM

Features

e Automatic power-down when
deselected

CMOS for optimum speed/
power

High speed—25 ns
Low active power—330 mW
Low standby power—110 mW

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2001V electrostatic

Functional Description

The CY7C197 is a high performance
CMOS static RAM organized as
262,144 words x 1 bit. Easy memory
expansion is provided by an active
LOW chip enable (CE) and three-state
drivers. The CY7C197 has an automat-
ic power-down feature, reducing the
power consumption by 67% when de-
selected.

Writing to the device is accomplished
when the chip enable (CE) and write
enable (WE) inputs are both LOW.
Data on the input pin (DjN) is written

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 (DouT) pin.

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

The 7C197 utilizes a Die Coat to en-
sure alpha immunity.

discharge into the memory location specified on
the address pins (Ag through Aj7).
Logic Block Diagram Pin Configurations
A
[ Y ) ol A ~ 24 Vee
A2 23] A7
INPUT BUFFER A Os 22 Ag
a4 21 A8
Ais U A s 20 [ Aqy
A—m as s 19 aA|3
As—d 7€197
A b a7 18[J A2
A:: i s A e 170 A,
o—a] 2 N 1024 X 256 < . o 160 A0
A ; ny ARRAY w Do Dout ] 10 15 Aq
A1 | & g WE E 1" 147 oy
Az @ eno 12 13 cCE
Ay —p] 0110-2
[ {1 —ct
POWER
COLUMN DECODER DOWN I G B
FEFFEITT "
As Ag A7 Ag Ag Ag A11 Arz
0110-1
0110-11
Selection Guide
7C197-25 7C197-35 7C197-45
Maximum Access Commercial 25 35 45
Time (ns) Military 35 45
Maximum Operating Commercial 70 70 60
Current (mA) Military 80 80
Maximum Standby Commercial 20/20 20/20 20/20
Current (mA) Military 20/20 20/20
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Maximum Ratings

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

Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage .....................
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... ~55°Cto +125°C Latch-upCurrent..............oooviennnnn.
Supply Voltage to Ground Potential :
(PN 2410 Pin 12) . v ovneeeennnnn, —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZState.........cooovveevnnn.. —0.5Vto +7.0V Temperature
DCInput Voltage . .......oooovvrn... —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 RangelS]
Parameters Description Test Conditions 7C197-25 7C197-35 7C197-45 Units
Min. | Max. | Min. | Max. | Min, | Max.
VoH Output HIGH Voltage | Vcc = Min, Iog = —4.0mA 24 2.4 24
VoL Output LOW Voltage Vee = Min. | IoL = 8.0mA | Military 04 04 04
IoL = 12.0 mA | Commercial
Viu Input HIGH Voltage 22 | Vee | 22 | Vec | 22 | Vee v
viL Input LOW Voltage —30| 08 [—30[ 08 {~30] 08 | Vv
Iix Input Load Current GND < Vi < Vo —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
Tos Currenell M| Vee = Max,, Vour = GND —350 —350 —350| mA
L Vcc Operating Vcec = Max. Commercial 70 70 60 mA
CC Supply Current Ioutr = O0mA Military 30 80
Automatic CEL2] Max. Ve, Commercial 20 20 20 | .
Isp, Power Down Current CE 2 Vi Military 20 20
Automatic CE[2] Max. V¢g, CE = Vee — 0.3V, | Commercial 20 20 20 | A
ISBZ Power Down Current Vin 2 Vec = 03V or ili
Vin < 0.3V Military 20 20
Capacitance[3]
Parameters Description Test Conditions Max Units
CIn Input Capacitance Ta = 25°C,f = 1MHz 5 F
. Vee = 5.0V P
Cout Output Capacitance cC
Notes:

1. Not more than 1 output should be shorted at one time. 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 V¢ power-up, otherwise Isp will exceed

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

4. Ta is the “instant on” case temperature.
5. See the last page of this specification for Group A subgroup testing

values given. information.
AC Test Loads and Waveforms
R1329 Q R1328Q 30V )
(480 2 MIL) (480 Q MIL) 90% 90%
5V 5V
10% 10%
OUTPUT OUTPUT GND
<5ns -< 5ns
L R2 Sr2 0110-4
30 pF 2029 5 pF 22028 Figure 2
m:%%me (255 2 MIL)  INCLUDING > (255 2 MIL) gu
SCOPE JIG AND
.. L SCOPE  —= 1
Figure 1a Figure 1b 0110-3
Equivalentto: ~ THEVENIN EQUIVALENT 1670
OUTPUT O—AMWN———~0 1.73V
1250 e 0110-6
OUTPUT O————AAA————O 1.0V Military 110~
Commercial 0110-5
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Switching Characteristics Over Operating Rangel5; 6]

Parameters Description 7C197-25 7C197-35 7C197-45 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
fOHA Output Hold from Address Change 3 3 3 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLZCE CE LOW to Low ZI[8] 3 3 ns
tHZCE CE HIGH to High Z[7, 8] 0 15 0 20 20 ns
tpU CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 30 ns
WRITE CYCLED]
twe Write Cycle Time 25 35 45 ns
tSCE CE LOW to Write End 20 30 40 ns
tAw Address Set-up to Write End 20 30 40 ns
tHA Address Hold from Write End 2 2 ns
tSA Address Set-up to Write Start 0 ns
tPWE WE Pulse Width 20 25 25 ns
tSD Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI[8] 0 0 ns
tHZWE WE LOW to High ZI7, 8] 15 0 20 0 20 ns
Notes: »

6. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output
loading of the specified Ior./Ion and 30 pF load capacitance.
tHzce and tyzwe are specified with Cy, = 5 pF as in Figure 1b.
Transition is measured * 500 mV from steady state voltage.

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

=

o

9. The internal write time of the memory is defined by the overlap of

CE LOW and WE LOW. Both signals must be LOW to initiate 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, CE = Vyr.
12. Address valid prior to or coincident with CE transition LOW.

Switching Waveforms
Read Cycle No. 1[10, 11]
} e |
ADDRESS
taa {
'4_'0HA——D'
DATA OUT PREVIOUS DATA VALID DATA VALID
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Switching Waveforms (Continued)
Read Cycle No, 2[11]

tRC
tace
tL2CE | [— tHZCE —|
HIGH
HIGH IMPEDANCE /7777 IMPEDANCE
DATA OUT DATA VALID
|\ AN
[e——o 1ty tpD
Vee \ icc
SUPPLY 50% 50%
CURRENT { IS8
0110-8

Write Cycle No. 1 (WE Controlled){10]

ADDRESS >

X

tsce

/11

Ny

taw

-
S\

tHA—]

w R\ X

tsp

tHD

DATA IN ‘*

DATA-IN VALID

DATA OUT DATA UNDEFINED

ﬁ—(HZWE——’|
N

et ZWE

)r—

HIGH IMPEDANCE |/

0110-9

Write Cycle No. 2 (CE Controlled)[10]

I twe

ADDRESS

tsa tsCE
CE JK

<

taw

= \\\ANNANTARRNNY

=

tso

DATA IN 4* DATA-IN VALID

rﬂ——tuzws—01
N\

HIGH IMPEDANCE

DATA OUT DATA UNDEFINED r

0110-10

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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Truth Table
CE | WE | Input/Outputs Mode
H X HighZ Deselect/Power Down
L H Data Out Read
L L Data In Write
Ordering Information
S(‘:l‘;‘;d Ordering Code P“I‘;:‘p?e 0";::;‘:‘3
25 CY7C197-25PC P13 Commercial
CY7C197-25VC Vi3
CY7C197-25DC D4
CY7C197-25LC L54
35 CY7C197-35PC P13 Commercial
CY7C197-35VC Vi3
CY7C197-35DC Di4
CY7C197-35LC L54
CY7C197-35DMB Di4 Military
CY7C197-35LMB L54
45 CY7C197-45PC P13 Commercial
CY7C197-45VC Vi3
CY7C197-45DC D14
CY7C197-45LC L54
CY7C197-45DMB D14 Military
CY7C197-45LMB L54
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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
V1L Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Tos 1,2,3
Icc 1,2,3
IsB1 1,2,3
Ispa 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
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 #: 38-00078-A
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Features Functional Description
¢ Automatic power-down when The CY7C198 and CY7C199 are high
deselected performance CMOS static RAMs orga-
e CMOS for optimum speed/ nized as 32,768 yvorgis by &blts. Easy
power memory expansion is provided by an
. active LOW chip enable (CE) and ac-
® High speed—35 ns tive LOW output enable (OE) and
e Low active power—550 mW three-state drivers. Both devices have
i -down feature, re-
o Low standby power—110 mW an automatic power-down feature, re

ducing the power consumption by 80%
when deselected. The CY7C199 is in
the space saving 300 mil wide DIP
package and leadless chip carrier. The
CY7C198 is in the standard 600 mil
wide package.

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2001V electrostatic

32,768 x 8 Static R/W RAM

the eight data input/output pins (I/O¢
through 1/07) is written into the mem-
ory location addressed by the address
present on the address pins (Ag
through A 14). Reading the device is ac-
complished by selecting the device and
enabling the outputs, CE and OE ac-
tive LOW, while (WE) remains inac-
tive or HIGH. Under these conditions,
the contents of the location addressed
by the information on address pins is
present on the eight data input/output
pins.

discharge The input/output pins remain in a high
An active LOW write enable signal impedance state unless the chip is se-
(WE) controls the writing/reading op- lected, outputs are enabled, and write
eration of the memory. When CE and enable (WE) is HIGH. A die coat is
WE inputs are both LOW, data on used to ensure alpha immunity.
Logic Block Diagram Pin Configurations
As] 1 ~ 28 vee
A2 27 @ WE
= K 26[0A,
AsC]4 250 Ay
N Vo a]s 24Pa,
j’ 0 Y= [ 230 A,
A7 220
1/04 A8 2}1 :'ﬁ
ool ] B ot A =47
4 l _.J? 170, l/<‘>;|: 1 18y |/o:
Ay ] 1/0,c} 12 17Bv/os
Az =] - /0,04 13 16[31/0,
Ayl & 4 [ ? /03 GND [ 14 15s1/05
As—p| § _:> 1024 X32 X 8 E
A 8 ] ARRAY 4 — /o, 0111-2
A7 =] § &
Ag =1 Vo
A — A,
B R , > . i
\_-l} 1/0g A?
_ POWER OF
e COLUMN DECODER  |—{ DOWN Ao
WE ——1/0; %
TFrf] 7
OF Ao Ar1 A2 Az Aty Vo
o111-1
0111-11
Selection Guide
7C198-35 7C198-45 7C198-55
7C199-35 7C199-45 7C199-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 110 110 100
Current (mA) Military 120 120
Maximum Standby Commercial 20/20 20/20 20/20
Current (mA) Military 20/20 20/20
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Maximum Ratings

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

Storage Temperature

Ambient Temperature with
Power Applied

—65°Cto +150°C

—55°Cto +125°C

Static Discharge Voltage

(Per MIL-STD-883 Method 3015)

Latch-upCurrent..................oouuunn.

Supply Voltage to Ground Potential s
(Pin 28 t0 Pin 14). .« ovvsrernnnnn —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range T I:nmb:ertlt Vee
inHighZState...................... ~0.5V to +7.0V emperature
DC Input Voltage ................... —3.0V to +7.0V Commercial 0°Cto +70°C SV £10%
Output Current into Outputs (Low) ............. 20 mA Military[3] —355°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel4]
7C198-35 7C198-45 7C198-55
Parameters Description Test Conditions 7C199.35 7C199-45 7C199-55 Units
Min. | Max. | Min. | Max. | Min. | Max.
Vou Output HIGH Voltage | Vce = Min,, Iog = —4.0mA 2.4 2.4 2.4 \4
VoL Output LOW Voltage Vee = Min, Ior = 8.0mA 0.4 0.4 0.4 A\
Viu Input HIGH Voltage 22 | Veec | 22 | Vee | 22 | Vec v
viL Input LOW Voltage —3.0] 08 |—30| 0.8 | —-30| 038 v
Irx Input Load Current GND < V1 < Ve —10 10 -10 10 —~10| +10| pA
GND < Vi < V¢ _ _ _
Ioz Output Leakage Current Output Disabled 10| +10 10| +10 10 +10 | pA
Tos Qutput Short Circuit | o — Max., Vout = GND —300 —300 ~300| mA
Icc Vcc Operating Vce = Max. Commercial 110 110 100 mA
Supply Current Ioyur = O0mA Military 120 120
— Max. Vce, Commercial 20 20 20
I Automatic CE CE = Viy, © mA
ISB; Power Down Current Min. Duty .
Cycle = 100% Military 20 20
_ Max. Vcc, C ial 20 20 20
Is, Automatic CE CE = Ve — 0.3V, ommercia mA
Power Down Current VIN 2 Ve — 0.3Vor o
Vin < 0.3V Military 20 20
Capacitance[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 F
. Vee = 5.0V P
Cout Output Capacitance 7
Notes:

3. T is the “instant on” case temperature.
4. See the last page of this specification for Group A subgroup testing

1. Not more than 1 output shouid 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

information.

R14810 R14810 All Input Pulses
5 V O———AAA—— 5V
3ov J {
ouTPUT O—T—1 OUTPUT 90% 90%
30 pF IE pan GND i 2%
Imcu.unmc L <5ns <5ns
== JiG AND ==
= SCOPE X 0111-5
0111-3 Figure 2
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16752
OUTPUT O————AMy——0 173V
0111-8
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Switching Characteristics Over Operating Rangel4: 5]

7C198-35 7C198-45 7C198-55
Parameters Description 7C199-35 7C199-45 7C199-55 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 3 3 3 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 20 20 25 ns
tL.ZOE OELOWtoLowZ 3 3 3 ns
tHZOE OE HIGH to High Z[6] 20 25 30 ns
tLZCE CE LOW to Low Zl[7] 3 3 3 ns
tHZCE CE HIGH to High ZI[6,7] 15 20 20 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 25 ns
WRITE CYCLE!8]
twe Write Cycle Time 35 45 50 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 2 2 ns
tSA. Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 20 25 30 ns
tsD 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 ZI[6] 15 20 25 ns
tLZWE WEHIGH to Low Z 3 3 3 ns
Notes:

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

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

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

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

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

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.
9. WE is HIGH for read cycle.
10. Device is continuously selected. OE, CE = VL.
11. Address valid prior to or coincident with CE transition LOW.
12. Data 1/0 is high impedance if OE = Vg.

trc

ADDRESS

X

I taa

DATA OUT PREVIOUS DATA VALID

DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 9, 11)

tre
X £
tace
T3 £
t tooe thzoe
LZOE
HIGH thizce HIGH
DATA OUT IMPEDANCE |/= = LD ) IMPEDANCE
E__ tLzcE —
t, le——t,
Vee PU 2 Icc
SUPPLY 50% 50% *
CURRENT ISB
0111-8
Write Cycle No. 1 (WE Controlled) (Notes 8, 12)
1 twc |
ADDRESS * *
_ tsce
& SN L/ N
taw tHa—>
tsa towe
WE VN 7
[ tsp { thp
DATA IN DATA=IN VALID *
— thzwe *:] — tzwe “—I
DATA 1/0 DATA UNDEFINED ), HICH MPEDANCE X
0111-9
Write Cycle No. 2 (CE Controlled) (Notes 8, 12)
1 twc i
ADDRESS *
tsa f tsce
CE * 7‘ ’
taw : ta —
PWE
WE A NMANNVMOUOOVNNVWNMNNNNY L/
1
| tsp tho
DATA IN DATA-IN VALID *
la— t —
AL \‘ HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED )u
0111-10

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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Truth Table
CE | WE | OE | Input/Outputs Mode
H X X High Z Deselect Power Down
L H L Data Out Read
L L X Data In Write
L H H HighZ Deselect
Ordering Information
Specd | Ordering Code P“T"yk:ege OPR"::;';“" Spesd | Ordering Code P?;’;ge Og{:n";“g
35 CY7C198-35PC P15 Commercial 35 CY7C199-35PC P21 Commercial
CY7C198-35DC D16 CY7C199-35VC V21
45 CY7C198-45PC P15 Commercial CY7C199-35DC D22
CY7C198-45DC D16 CY7C199-35LC L54
CY7C198-45DMB D16 Military 45 CY7C199-45PC P21 Commercial
55 CY7C198-55PC P15 Commercial CY7C199-45VC V21
CY7C198-55DC Di6 CY7C199-45DC D22
CY7C198-55DMB D16 Military CY7C199-45LC L54
: CY7C199-45DMB D22 Military
CY7C199-45LMB L54
55 CY7C199-55PC P21 Commercial
CY7C199-55VC V21
CY7C199-55DC D22
CY7C199-55LC L54
CY7C199-55DMB D22 Military
CY7C199-55LMB L54
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Group A Subgroup Testing
DC Characteristics
Parameters Subgroups E
VoH 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL Max. 1,2,3
Inx 1,2,3
Ioz 1,23
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
IsB2 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

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

twec 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 #: 38-00077-A
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Features

o Fully decoded, 16 word x 4-bit
high speed CMOS RAMs

o Inverting outputs 27S03,
271503, 745189

¢ Non-inverting outputs 27S07

o High speed
— 25 ns

¢ Low power
- 210 mW (27LS03)

o Power supply 5V £10%

o Advanced high speed CMOS
processing for optimum speed/
power product

o Capable of withstanding greater
than 2001V static discharge

o Three-state outputs
¢ TTL compatible interface levels

CY74S5189, CY27LS03

CY27S03, CY27S07

Functional Description

These devices are high performance
64-bit static RAMs organized as 16
words x 4-bits. Easy memory expan-
sion is provided by an active LOW chip
select input and three-state out-
puts. The devices are provided with in-
verting and non-inverting outputs.

An active LOW write enable (WE) sig-
nal controls the writing and reading of
the memory. When the write enable
(WE) and chip select (CS) are both
LOW the information on the four data
inputs (Dg-D3) is written into the lo-
cation addressed by the information on
the address lines (Ag—A3). The outputs
are preconditioned such that the cor-
rect data is present at the data outputs
(0p—03) when the write cycle is com-
plete. This preconditioning operation

16 x 4 Static R/W RAM

insures minimum write recovery times
by eliminating the “write recovery
glitch”.

Reading is accomplished with an active
LOW on the chip select line (CS) and a
HIGH on the write enable line.
The information stored is read out
from the addressed location and pre-
sented at the outputs in inverted or
non-inverted format.

During the write operation or when the
chip select line is HIGH the four out-
puts of the memory go to an inactive
high impedance state.

Logic Block Diagrams

27503,
27LS03, 745189

__j_no

Dy

D2
INPUT
UFFER] j_ D3

Ay
ROW LN
YECC v
A —
16x4
ARRAY
Ay
COLUMN —
Ay —

B

0006-1

27807

=

[plms
|5

Ao
ROW
Ay
16x4
ARRAY
Az
COLUMN
DECODER|
Az —

0006-2

Pin Configurations

27807
(27503, 27LS03, 74S189)

0006-3

9 10 11 12 13

NC GND NC 6,(;) 0,

000610
LCC
Top View
Selection Guide (For higher performance and lower power refer to CY7C189/90 data sheet.)
27S03A 27803, 27807
27S07A 745189 27LS03
Maximum Access Time (ns) Commercial 25 33
Military 25 35 65
Maximum Operating Current (mA) Commercial %0 20
Military 100 100 38
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature ............... —65°C to +150°C Static Discharge Voltage.....................
Ambient Temperature with (pel' MIL-STD-883 Method 3015)
Power applied ..................... —55°Cto +125°C LatchupCurrent ...........covveiuinnnnn..
Supply Voltage to Ground Potential .
(P 1660 8) +vvvnrrrnrnannnnnnns ~0.5Vto +7.0V Operating Range
: Ambient
DC Voltage Applied to Outputs Range Vce
A High Z StALE. v e vvoveenennannenns —05Vto +7.0V = —~ ofg“:l’ejr“;';z ~Tiow
ommercia 0 /)
DC Input Voltag.e ................... —3.0Vto +7.0V Military[5] T55°Cio + 125°C SV £10%
Output Current, into Outputs (Low) ............. 20 mA
Electrical Characteristics Over the Operating Rangel6]
745189, 271503
Parameters Description Test Conditions 27S03, 27807 Units
Min, | Max, | Min. | Max.
Vou Output HIGH Voltage Vee = Min, Iog = —5.2mA 2.4 2.4 v
VoL Output LOW Voltage Vce = Min, IoL = 16.0 mA 0.45 v
Vce = Min, IoL, = 8.0mA 0.45 \%
ViH Input HIGH Voltage 20 Vece 2.0 Vce v
ViL Input LOW Voltage -30 0.8 -30 0.8 v
Iix Input Leakage Current GND< Vi < Ve -10 | +10 | —10 | +10 RA
Vep Input Diode Clamp Voltagelll
Ioz 1\ Output Leakage Current GND < Vg < Vcc —40 +40 —40 +40 RA
Ios Output Short Circuit Current [2] | Voc = Max., Vour = GND —90 -90 [ mA
i Vee = Max,, Commercial 90 mA
I Power Supply Current
o i Iout = OmA Military 100 38 | mA
Capacitance4] ,
Parameters Description Test Conditions Max. Units
CIN Input Capacitance TaA = 25°C,f = 1 MHz 4
- pF
Court Output Capacitance Voc = 5.0V 7
Notes:

—

. The CMOS process does not provide a clamp diode. However these
devices are insensitive to —3V dc input levels and —5V undershoot
pulses of less than 5 ns (measured at 50% points).

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

1

4. Tested initially and after any design or process changes that may
affect these parameters.
5. Ta is the “instant on” case temperature.

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

w

Output is precoditioned to data in (inverted or non-inverted) during
write to insure correct data is present on all outputs when write is
terminated. (No write recovery glitch.)
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Switching Characteristics Over the Operating Rangel6 7]
27S03
Parameters Description ;Z/gggﬁ 2;237 T4s189 27LS03 Units
Min. | Max. [ Max. | Min. [ Max. | Min. | Max.

READ CYCLE
tRC Read Cycle Time 25 35 35 65 ns
tAa Address to Data Valid[10] ‘ 25 35 35 65 ns
tacs TS Low to Data Valid[10] 15 17 22 35 ns
tHZCS CS HIGH to High Z19. 11, 12] 15 20 17 35 ns
WRITE CYCLER, 7, 8]
twe Write Cycle Time 25 35 35 65 ns
1SA Address Set-up to Write Start 0 0 0 0 ns
tHA Address Hold from Write End 0 0 0 0 ns
tscs CS Set-up to Write Start ns
tHCS CS Hold from Write End 0 ns
tSD Data Set-up to Write End 20 25 20 55 ns
tHD Data Hold from Write End 0 0 0 0 ns
tPWE WE Pulse Width 20 25 20 55 ns
tHZWE WE LOW to High Z[9, 11, 12] 20 25 20 35 ns
tAWE WE HIGH to Output Valid[10} 20 35 30 35 ns

Notes:

7. Test conditions assume signal transition times of 5 ns or less, timing 9. Transition is measured at steady state HIGH level —500 mV or

reference levels of 1.5V, output loading of the specified Ior/Ion and
30 pF load capacitance.

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

Bit Map 0123 0123| |0123 0123
0000 1111 |2222 3333

[
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10.

11,
12.

steady state LOW level + 500 mV on the output from 1.5V level on
the input.

tAA, tacs and towe are tested with C = 30 pF as in Figure la.
Timing is referenced to 1.5V on the inputs and outputs.

tuzcs and tHzwe are tested with Cp, = 5 pF as in Figure 1b.

At any given temperature and voltage condition, tzcs is less than
trzcs for any given device.

COLUMN Address Designators
OUTPUTS Address Address Pin
Name Function Number
Ay AX0 1
A AX1 15
A AYO 14
A3 AY1 13
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CY74S189, CY27LS03

Z s CY27S03, CY27S07
SEMICONDUCTOR
AC Test Loads and Waveforms
ALL INPUT PULSES
R12380 R12380
5V O——————AAA— 5 V O————AAA— 30V Toron 0%
ouTPUT ] ouTPUT )
< R2 & R2 <5ns <5ns
I” S 00 I 5P 3 s 0006-6
INCLUDING mcwoms;l
L scano L —JIG AND - .
=" SCOPE - = SCOPE -
0006-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
OUTPUT 00— AAA————0 1.92V
9202
0006-5
Read Mode
| tre {
Aog-A3 X
ADDRESS
tap ————

CHIP SELEDS N"\ jr

[ tLzes -1,
DATA
L
OUTPUTS
00-03 NN M

[ tACS ——— L— tHzes | ‘t NOTE 7

0008-7

Write Mode

twe

Ag-A3
ADDRESS

tsp  |e— le— tHA

cs
CHIP SELECT

tscs [ [ tHes

tsp

Do-D3
DATA IN

1 tPwe tHD

WRITE ENABVYE )k' 7%

tHzwe NOTE 6 tawe

y

0p-03
DATA OUTPUTS
LOAD

LLL
N\

\

L NOTE 6

0006-8
(All above measurements referenced to 1.5V)

Note: Timing diagram represents one solution which results in optimum cycle time. Timing may be changed in various applications as long as the worst
case limits are not violated.
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CY74S189, CY27LS03
CY27S03, CY27S07

Ordering Information

Speed Package Operating
@s) Ordering Code Type Range
25 CY27S03APC P1 Commercial
CY27S07APC
CY27S03ADC D2
CY27S07ADC
CY27S03ALMB L6l Military
CY27S07TALMB
CY27S03ADMB D2
CY27S07ADMB

35 CY27S03PC P1 Commercial
CY27S07PC
CY74S189PC
CY27S803DC D2
CY27807DC
CY748189DC
CY27S03LC Lé61
CY27S07LC
CY27S03LMB L6l Military
CY27S07LMB
CY27S03DMB D2
CY27S07DMB

65 CY27LS03LMB Lé61 Military
CY27LS03DMB D2
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CY74S189, CY270LS03
CY27S03, CY27S07

%
SEMICONDUCTOR

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,2,3
ViL Max. 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters ] Subgroups
READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10,11
tacs 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tSA 7,8,9,10,11
tHA 7,8,9,10,11
tscs 7,8,9,10,11
tHCS 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
tPWE 7,8,9,10,11
tAWE 7,8,9,10,11

Document #: 38-00041-C
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Features

e 256 x 4 static RAM for control
stores in high speed computer

o Processed with high speed
CMOS for optimum
speed/power

e Separate inputs and outputs

¢ Low power
~- Standard power:
660 mW (commercial)
715 mW (military)
— Low power:
440 mW (commercial)
495 mW (military)

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

e Capable of withstanding greater
than 2001V static discharge

= CYPRESS
SEMICONDUCTCR

CY93422A/93L422A
CY93422/931L422

Functional Description

The CY93422 is a high performance
CMOS static RAM organized as

256 x 4 bits. Easy memory expansion is
provided by an active LOW chip select
one (CS1) input, an active HIGH chip
select two (CS2) 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 (CS1) 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 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 (CS3) 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
Og to O3.

The outputs of the memory go to an
active high impedance state whenever
chip select one (CS1) 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.

Logic Block Diagram Pin Configurations
CS2 -
11T =
DATA INPUT
CONTROL WE
N GE
sl X >
4 8 (]
2] 8 32x32 SENSE %
~1 8 ARRAY AMPS 02
As | § OR S 0002-2
A4 | I s .
o SO i i
As COLUMN
Ay DECODER
0002-1
0002-8
Selection Guide (For higher performance and lower power refer to CY7C122 data sheet)
93422A 931422A 93422 931422
Maxi A T Commercial 35 45 45 60
aximum Access Time (ns) Military 45 55 0 7
Maxi Overating C t (mA) Commercial 120 80 120 80
aximum Operating Current ( Military 130 90 130 90
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CY93422A/93L422A
% CY93422/931422
SEMICONDUCTOR

Maximum Ratings Function Table
(Above which the useful life may be impaired. For user
guidelines, not tested.) Inputs Outputs Mode
Storage Temperature ............... —65°C to +150°C CS; CS; WE OE D, Oy
Ambient Temperature with L X X X X|*HiGgHZ Not Select
Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential X H X X X |'HIGHZ Not Select
(Pin22toPin8)......... PN —0.5Vto +7.0V H L H H X | *HIGHZ | Output Disable
DC Voltage Applied to Outputs Selected
for High Output State . ............. —0.5V to Vo Max H L H L X Data Read Data
DCInput Voltage ................... —0.5Vto +5.5V H L L %X L | ‘HIGHZ Write 0"
Output Current, into Outputs (Low) ............. 20 mA rite
DCInput Current ............... —30mA to +5.0mA H L L X H|*HIGHZ| Write“l”
Static Discharge Voltage ..................... >2001V H = High Voltage Level L = Low Voltage Level X = Don’t Care
(per MIL-STD-883 Method 3015) *HIGH Z implies outputs are disabled or off. This condition is defined
Latchup CUrrent ............oooeveeneens.. >200 mA as a high impedance state for the CY93422.
Operating Range
Ambient
Range Vee Temperature
Commercial 5V £10% 0°Cto +75°C
Military!{6] 5V £10% —55°Cto +125°C
DC Electrical Characteristics Over Operating RangelS]
93422 931422
Parameters Description Test Conditions 93422A 93L422A Units
Min. | Max. | Min. | Max.
Vec = Min, _ _ .
Vou Output HIGH Voltage VIN = Vigor VIL Ion 52mA | 24 2.4 \4
Vee = Min, _
VoL Output LOW Voltage VIN = Vg or VIL IoL = 8.0mA 0.45 0.45 \
8y Guaranteed Input Logical HIGH
Viu Input HIGH Level Voltage for all Inputs 2.1 2.1 \%
1] Guaranteed Input Logical LOW
Vi Input LOW Level Voltage for all Inputs 0.8 0.8 v
I Input LOW Current Vce = Max, ViN = 040V —300 —300| pmA
IH Input HIGH Current Vee = Max, ViN = 4.5V 40 40 BA
Output Short _ - 3 _ .
Isc Circuit Current Vee = Max., Vour = 0.0V 90 90 | mA
Ta = 125°C 110 70
All Inputs = GND, Ta = 75°C 110 70
I Power Supply Current ’ mA
cC PPY Vee = Max. Ta = 0°C 120 80
Ta = —55°C 130 90
Veo Input Clamp Voltage See Note 4 See Note 4
Vour = 24V 50 50
Icex Output Leakage Current - RA
Vour = 0.5V, Ve = Max. —-50 —50
CIN Input Pin Capacitance See Note 3 4 4 pF
CouTt Output Pin Capacitance | See Note 3 7 7 pF

Notes:

1. These are absolute voltages with respect to device ground pin and 4. The CMOS process does not provide a clamp diode. However, the
include all overshoots due to system and/or tester noise. Do not at- CY93422 is insensitive to —3V dc input levels and —5V undershoot
tempt to test these values without suitable equipment. pulses of less than 10 ns (measured at 50% point).

2. Not more than one output should be shorted at a time. Duration of 5. See the last page of this specification for Group A subgroup testing
the short circuit should not be more than one second. information.

3. Tested initially and after any design or process changes that may 6. T A is the “instant on” case temperature.

affect these parameters.
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CY93422A/93L422A
CY93422/931422

Commercial Switching Characteristics Vcc = 5V £10%, Ta = 0°C to + 75°C (Unless Otherwise Noted)

93422A 931422A 93422 931422
Parameters Description Units
Min. | Max. | Min, [ Max, | Min. | Max. | Min. | Max.

teLH(A)l1] Delay from Address to Output

tPHL(A)“] (Address Access Time) (See Figure 2) 3 45 45 60 ns

tpzu (CS1, CS2) | Delay from Chip Select to Active 25 10 30 35 ns

tpzL (CS1, CS2) | Output and Correct Data (See Figure 2)

(WE Delay from Write Enable to
:PZH (WE)) Active Output and Correct Data 25 40 40 45 ns
PZL (Write Recovery) (See Figure 1)

tpzu (OE) Delay from Output Enable to Active

tpz1 (OF) Output and Correct Data (See Figure 2) 2 30 30 35 | ms
Setup Time Address (Prior to

ts (A4) Initiation of Write) (See Figure I) 3 3 10 10 ns
Hold Time Address (After

th(A) Termination of Write) (See Figure 1) 3 3 5 5 ns
Setup Time Data Input (Prior to

t (D) Initiation of Write) (See Figure I) 3 3 > 3 ns
Hold Time Data Input (After

t (D) Termination of Write) (See Figure 1) 3 3 5 3 ns

s Setup Time Chip Select (Prior to
(51, Cs2) Initiation of Write) (See Figure I) 3 3 3 3 ns
— Hold Time Chip Select (After

t (CS1, CS2) Termination of Write) (See Figure 1) 5 5 > 5 ns
Minimum Write Enable Pulse Width

tpw (WE) to Insure Write (See Figure I) 20 40 0 4 ns

tprz (CS1, CSp) | Delay from Chip Select to Inactive 10 30 45 ns

tprz (CS1, CS2) | Output (HIGH Z) (See Figure 2)

tpyz (WE) Delay from Write Enable to Inactive 30 35 45 ns

tprz (WE) Output (HIGH Z) (See Figure I)

tpz (OE) Delay from Output Enable to Inactive )

tpr.z (OE) Output (HIGH Z) (See Figure 2) 0 40 0 4 ns

Notes:

1. tpLH (A) and tpyy, (A) are tested with Sq closed and CL = 15pF
with both input and output timing referenced to 1.5

2. tpzr (WE), tpzh (CSy, CS;) and tpzy (OE) are measured with Sy

open, Cp, = 15 pF and with both the input and output timing refer-
) (WE), tpzL 2 [
sured with 8 closed, CL = 15 pF and with both the input and output

enced to 1.5V. tpzp,

(CSy, CS3) and tpzy, (OE) are mea-
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timing referenced to 1.5V. tpz (WE), tpyz (CS1, CSy) and tpyz
(OE) are measured with S open, C, < 5 pF and are measured be-
tween the 1.5V level on the mput to the Vo — 500 mV level on the
output. tprz (WE), tprz (CSy, CS2) and tpy z (OE) are measured with
Si closed and Cr, < 5 pF and are measured between the 1.5V level on
the input and the Vor, +500 mV level on the output.
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Military Switching Characteristics Voc = 5V £10%, To = —55°Cto + 125°C (Unless Otherwise Noted) (5]

. 93422A 931422A 93422 931422
Parameters Description - Units
Min, | Max, | Min, | Max, | Min. | Max, { Min. { Max.

tpLH(A)1 Delay from Address to Output

—_— (Address Access Time) (See Figure 2) 4 35 60 5| ms

tpzu (CS1, CS) | Delay from Chip Select to Active . 15 0 45 45 ns

tpzr (CS1, CSy) | Output and Correct Data (See Figure 2)

J— Delay from Write Enable to
:PZH ((-v‘:,%)) Active Output and Correct Data 40 45 -50 50 ns
PZL (Write Recovery) (See Figure 1)

tpzy (OE) Delay from Output Enable to Active

tpzr (OE) Output and Correct Data (See Figure 2) 35 40 4 4 ns
Setup Time Address (Prior to

ts (A) Initiation of Write) (See Figure I) 3 10 10 10 ns
Hold Time Address (After

th (A) Termination of Write) (See Figure 1) 3 3 3 10 ns
Setup Time Data Input (Prior to

t (OD Initiation of Write) (See Figure I) 3 3 3 5 ns
Hold Time Data Input (After

th (D) Termination of Write) (See Figure I) 3 3 3 5 ns

—c Setup Time Chip Select (Prior to
ts (CS1, CS2) Initiation of Write) (See Figure I) 3 3 5 5 ns
G Hold Time Chip Select (After

th (CS1, CS2) Termination of Write) (See Figure 1) 3 5 3 10 ns
Minimum Write Enable Pulse Width

tow (WE) ‘to Insure Write (See Figure I) 35 40 40 4 ns

tpuz (CS1, CS2) | Delay from Chip Select to Inactive 35 40 45 45 ns

tpLz (CS1, CSz) | Output (HIGH Z) (See Figure 2)

tpuz (WE) Delay from Write Enable to Inactive

tprz (WE) Output (HIGH Z) (See Figure I) 40 40 45 45 | ms

tpuz (OE) Delay from Output Enable to Inactive

tpr2 (OE) Output (HIGH Z) (See Figure 2) 35 40 4 45 ] mns

Notes:

1. tpLH (A) and tpyL (A) are tested with 1 closed and Cy, = 15 pF
with both input and output timing referenced to 1.5V.

2. tpzu (WE), tpzu (CSy, CS;) and tpzy (OE) are measured with S;

open, C, = 15 pF and with both the input and output timing refer-

enced to 1.5V, tpzp,

sured with S1 closed, C, = 15 pF and with both the input and output

, tpzr, (CS1, CS) and tpzy, (OE) are mea-
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timing referenced to 1.5V. tpaz (WE), tpyz (CS{, CS2) and tpuz
(OE) are measured with S; open, Cy, < 5 pF and are measured be-
tween the 1.5V level on the input to the Vo —500 mV level on the

output. tpr.z (WE), tprz (CS1, CS2) and tpy z (OE) are measured with
Sy closed and Cp, < S pF and are measured between the 1.5V level on

the input and the Vor, + 500 mV level on the output.



CY93422A/931L422A

5 CY93422/931422
SEMICONDUCTOR
Switching Waveforms
Write Mode (with OE = Low) Key to Timing Diagram
cuip &5 X X Waveform Inputs Outputs
SELECT cs; . ———— Must be Will be
— . steady steady
Ag-Ay ]
ADDRESS May change will b.e
INPUTS m from H to L, Chnging
fromHtoL
Dx ——————ML P ————————— SR — pre— .
o ST e e Shaneing
........
e fromL toH
t(01) | th(D1) from Lto H
WRIVE }"‘PW(WE) ;r Don’t care;  Changing;
ENABLE ts(A) N\ thiA)—»] m any cpmge state
RS- P W — le—— tn(CS1, CS2)—— permitted unknown
DA'?X AN\ / H Does not Center line
OUTPUT \\ y/7/4 AN\ apply’ is high
impedance
tpzH (CS1 CS2) touz (WE)  tpzn(WE) tpHz (€81, CS2) 0002-4 “of state
tpzy (CS; CSz2) tpLz (WE) tpzL (WE) tpLz(CS1, CS2)
0002-3
Figure 1
Read Mode
Aoczfij ——— ADDRESS ADDRESS k } ADDRESS i 15V
OE OR TS,
1 Y \ 15V
cs2
tpzn(CS1) tpLz(CSy) tpzL(CS1) tpHz (CS1)
tpz0(CSp) —e—MAX. > fe——tPHLIAL by oSy tamax~»] (tpzi(CSp)| | tRLHIA) L MAX. tenz(CSy)
tpzn (OF) MAX. 607 (08) tpz (OF) MAX. =8
—»  |e—min. MIN. MIN. e MAX. > —»  le—min. MIN.
o MIN. -
AR\ \\\\\\\ —om
11111 A\
OUTPUT  READ A HIGH READ A LOW DISABLE  ENABLE READ AHIGH DISABLE .
DISABLED [N ADDRESS j IN ADDRESS k OUTPUT OUTPUT IN ADDRESS i OUTPUT

0002-5
Switching delays from address input, output enable input and the chip select inputs to the data output. The CY93422 disabled output in the “OFF”
condition is represented by a single center line.

Figure 2

AC Test Load and Waveform
AC Test Load Input Pulses

Vee O CJ/C,L

30V !
90% 90%
R1
6002 o p— ) S

% <10 ns— “——— — <10ns
% 30V mmm——y 0% ;—_90%

OUTPUT O

R2
1200 @

o/

GND ! 10%

0002-7

0002-6

Figure 3 Figure 4
See Notes 1 and 2 of Switching Characteristics
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Ordering Information

Speed Ordering Code Package Operating
@s) Std. Power Low Power Type Range
35 CY93422APC P7 Commercial
CY93422ADC D8
CY93422A1LC L54
45 CY93422PC CY93L422APC P7 Commercial
CY93422DC CY93L422ADC D8
CY93422L.C CY93L422ALC L54
CY93422ADMB D8 Military
CY93422ALMB L54
55 CY93L422ADMB D8 Military
CY93L422ALMB L54
60 CY93422DMB D8 Military
CY93422L.MB L54
CY93L422PC P7 Commercial
CY93L422DC D8
CY93L422LC L54
75 CY93L422DMB D8 Military
CY93L422LMB L54
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups

Vou 1,2,3

VoL 1,2,3

ViH 1,23

ViL Max. 1,2,3

I 1,2,3

I 1,2,3

Icc 1,2,3

Icex 1,2,3

Switching Characteristics

Parameters Subgroups
tPLH(A) 7,8,9,10,11
tPHL(A) 7,8,9,10,11
tpzh (CS1,CS2) 7,8,9,10,11
tpzL (C51,CS2) 7,8,9,10,11
tpze (WE) 7,8,9,10,11
tpzL (WE) 7,8,9,10,11
tpz (OE) 7,8,9,10,11
tpz (OE) 7,8,9,10,11
ts (A) 7,8,9,10,11
th (A) 7,8,9,10,11
ts (DI) 7,8,9,10,11
th (DD 7,8,9,10,11
ts (CSy, CSp) 7,8,9,10,11
th (CSy, CS2) 7,8,9,10,11
tpw (WE) 7,8,9,10,11

Document #: 38-00022-C
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Features Functional Description
o High-density 1 Megabit SRAM Module The CYM1420 is a very high performance
o High speed CMOS SRAMs 1 Megabit Static RAM module organized

— Access time - 45 ns

32 pin - 0.6 in. wide DIP package
JEDEC compatible pin-out

Low active power - 1.2 W (max)
Hermetic SMD Technology

TTL compatible inputs and outputs

Commercial and Military
Temperature Ranges

as 128K words by 8 bits. The module is
constructed using four 32K x 8 Static
RAMs in Leadless Chip Carriers mounted
onto a double sided multilayer ceramic
substrate. A decoder is used to interpret
the higher order addresses A,s and A,g
and select one of the four RAMs.

Writing to the memory module is accom-
plished when the chip select (CS) and
write enable (WE) inputs are both LOW.

128K x 8 Static RAM
Module

through 1I/05) is written into the memory
location specified on the address pins (A,
through A,¢). Reading the device is
accomplished by taking chip select (CS),
and output enable (OE) LOW, while write
enable (WE) remains inactive or HIGH.
Under these conditions, the contents of
the memory location specified on the
address pins will appear on the eight data
input/output pins.

The input/output pins remain in a high
impedance state unless the module is
selected, outputs are enabled, and write

e 2V data retention (L version) Data on the eight input/output pins /O,  enable (WE) is HIGH.
Logic Block Diagram Pin Configuration
Ag - A L NC O] ° 32 [ vee
0~ A4 75 A2 31 E A,
A4 30 [ NC
WE Asz E 4 20 JWE
r__ ] Az = 5 28 g ﬁta
A 6 27
32K x 8 32K x 8 6 8
A 7 26 [ Ag
SRAM SRAM AS =K 2B
T Az s 24 [AOE
Az E 10 23 [J Ao
__I Ay 22 1TY
A Ao 12 21 (3 1/04
1’ 10, é 18 20 g 1/0¢g
1/04 ] 14 19 1/0g
At Dzaccg;er 110, 15 18 g :/84
5 —oH 32Kx8 32K x8 GND Ly 7 Vo
SRAM SRAM DIP
,s/ 1/0g - 1/O7
1420-1 1420-2
Selection Guide
1420HD-45 1420HD-55
Maximum Access time (ns) 45 55
Maxi Overating Cir A Commercial 210 210
aximum rating Current (n
um Operating Current (mA) Military 210 210
Commercial 80 80
Maximum Standby Current (mA) —
Military 80 80
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PRELIMINARY CYM1420

Maximum Ratings - , Operating Range
(Above which the useful life may be impaired) Range Tem;:.:;m Vec
Storage Temperature ..................... -65°C to +150°C
N o, o
Ambient Temperature with Commercial 0°Cto +70°C SV = 10%
Power Applied ........oovviiiiiiiiinn. -55°C to +125°C Military -55°C to +125°C 5V + 10%
Supply Voltage to Ground Potential ......... -0.5V to +7.0V
DC Voltage Applied to Outputs
inHigh Z State........ e -0.5V to +7.0V
DCInput Voltage ........covevuvnuennnnnn -0.5V to +7.0V
Output Current into Outputs (Low) .................. 20 mA
Electrical Characteristics Over Operating Range
CYM1420HD
Parameters Description Test Conditions Units
: Min. Max.
VoH Output HIGH Voltage Vee = Min, Iog = -4.0 mA 24 \"
VoL Output LOW Voltage Ve = Min, Ig, = 80mA’ 0.4 \Z
My Input HIGH Voltage 22 Vee v
ML Input LOW Voltage -0.5 0.8 v
hx Input Load Current GND <M < Vec -15 +15 RA
loz Output Leakage Current | GND < Vg < Vi, Output Disabled -15 +15 HA
Output Short Circuit
los | Qo pport Girent Vee = Max,, Vout = GND -300 mA
Vcc Operating Ycc = Max, IouTt = 0 mA
Icc Supply Current CS = ViL 210 mA
Automatic CS @ Max. Vce, CS = Vig,
TsB, Power Down Current Min. Duty Cycle = 100% 80 mA
- Max. Ve, CS = Voc - 0.3V,
Automatic CS 3
Is VIN = V¢ -03Vor 80 mA
2 Power Down @ncnt ViN < 03V
Capacitance®
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Tp = 25°C,f = 1 MHz, 35 oF
Cout Output Capacitance Vec= 50V 40
Notes:

1. Not more than 1 output should beshorted at one time. Duration of the

short circuit should not exceed 30 seconds.

AC Test Loads and Wayeforms

R1 481Q

~ 5V 5V
OUTPUT - OUTPUT
R2 : R2
130 PF $ 2550 ISPF 2550

INCLUDING

JIG AND

SCOPE

Figure 1a

THEVENIN EQUIVALENT
167Q

Equivalent to:

OUTPUT O—— A0 1.73V

2. Apull-upresistorto Ve on the CS inputisrequired tokeep the device

deselected during Vpc power-up, otherwise Igp will exceed values

given.

3. Tested on a sample basis.

R1 481Q All Input Pulses
3.0v
90% 90%
10% 10%
GND -
= <5ns <5
INCLUDING ’
P s -
Figure 1b Figure 2

1420-6
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Switching Characteristics Over Operating Range ¥

. 1420HD-45 1420HD-55 .
Parameters Description Unit
Min. Max. Min. r Max.
READ CYCLE
tRC Read Cycle Time 45 55 ns
tAA Address to Data Valid 45 55 ns
tOHA Data Hold from Address Change 5 5 ns
tACS TS LOW to Data Valid 45 55 ns
tDOE OE LOW to Data Valid 25 30 ns
tLZOE OELOW to LOW Z S 5 ns
tHZOE OE HIGH to HIGH Z 20 25 ns
tLZCs CS LOW to Low Z! ] 5 ns
tHZCS CS HIGH to High Z>9 20 25 ns
tpu CS LOW to Power Up 0 0 ns
tPD CS HIGH to Power Down 45 55 ns
WRITE CYCLE [
twe Write Cycle Time 45 S5 ns
tscs CS LOW to Write End 40 45 ns
tAW Address Set-up to Write End 40 45 ns
tHA Address Hold from Write End 5 5 ns
tSA Address Set-up to Write Start S 5 ns
tpPWE WE Pulse Width 25 30 ns
tsD Data Set-up to Write End 20 25 ns
tHD Data Hold from Write End 5 5 ns
tLZWE WE HIGH to Low Z% 5 5 ns
tHZWE “WE LOW to High > 0 15 0 25 ns
Notes:
4.Test conditions assume signal transition times of 5 ns or less, timing 7.The internal write time of the memory is defined by the overlap of CS
reference levels of 1.5V, input levels of 0 to 3.0V and output loading of LOW and WE LOW. Both signals must be LOW to initiate a write and
the specified IoL/Ion and 30 pF load capacitance. either signal can terminate a write by going HIGH. The data input
5.tyzcs and tyzwe are specified with C; = 5 pF as in Figure Ib. setup and hold timing should be referenced to the rising edge of the
Transition is measured +500 mV from steady state voltage. signal that terminates the write.
6.At any given temperature and voltage condition ty;,g is less than 8.WE is HIGH for read cycle.
tllbzl?; for ::lly given device. These parameters are guaranteed and not 9.Device is continuously selected, TS = Vi and OE = V.
0 tested.

10.Address valid prior to or coincident with CS transition low.
11.Data I/O will be high impedance if OF = Viy.
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%%{mss PRELIMINARY CYM1420
SEMICONDUCTOR

Data Retention Characteristics (L Version Only)

CYM1420
Parameters Description Test Conditions - Units
Min. Max.
Vor Ve for Retention Data 20 A%
Iccpr Data Retention Current Vec = 2.0V, 16 mA
R N - CS = Vce-02V
3

tepr 13 Chip Deselect to Data Retention Time VN> Ve - 02V 0 ns

trlt3) Operation Recovery Time or IN< 0.2V trcit2) ns

Ippi3 Input Leakage Current 8 A
Notes:
12. tgc = Read Cycle Time. 13. Guaranteed, not tested.
Data Retention Waveform

DATA RETENTION MODE
v, ™
ce 4.5V \ Vor 2 2V 7 4.5V

tcon |- “ 4—1R——|
s (LLLLLN

Switching Waveforms %
Read Cycle No. 1%

tre >
woress N
taa !
e tona ——"
DATA OUT PREVIOUS DATA VALID DATA VALID

1420-i
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%ﬂm PRELIMINARY  CYM1420
SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle No, 2[5 11

tre
- ¥

OE thos
-~
-ty tizog —
tuzoe thzos
HIGH IMPEDANCE HIGH IMPEDANCE
DATA OUT ( ( ( i DATA VALID

l—— t, 705 ——

le— tpy e tpp —>
Vec 0% P Icc
SUPPLY : N s

CURRENT
1420-8
Write Cycle No. 1 (WE Controlled)!” ")
e t .
'WC
ADDRESS % %
tscs
= XXN\\\x ATT7TVTT77777777
taw tHa —™
tsA tewe
wE ANK S

tsp | to
DATA IN * DATA-IN VALID %
*— thzwe - tizwe
HIGH IMPEDANCE

DATA I/0 DATA UNDEFINED / N

1420-8

Write Cycle No. 2 (CS Controlled)!” !

twe
ADDRESS b 4 b 3
tsa scs
TS X ‘ 7 .
taw HA
WE - NONOMOMVUNUNNNNNNNNNNNNNNNN Y e y. T AV IIIN IS4
| tsp | to
DATA IN * DATA-IN VALID %

— thzwe
DATA /O DATA UNDEFINED HIGH IMPEDANCE

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

1420-10
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SEMICONDUCTOR

PRELIMINARY CYM1420

Truth Table

CS | WE| OE | Input/Outputs Mode
H{X| X High Z Deselect Power Down
LIH| L Data Out Read
L L| X Data In Write
L{H| H High Z Deselect
Ordering Information
. Package Operating
Speed Ordering Code Type Range
45 | CYM1420HD-45C HD04 .
: Commercial
CYM1420LHD-45C HDO04
CYM1420HD-45MB HDO04 -
Military
CYM1420LHD-45MB| HDO04
55 | CYM1420HD-55C HD04 .
Commercial
CYM1420LHD-55C HDO04
CYM1420HD-55MB HD04 -
Military
CYM1420LHD-55MB| HD04

Document #: 38-M-00001
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Features

High-density 1 Megabit SRAM Module
High speed CMOS SRAMs

— Access time - 70 ns

32 pin - 0.6 in. wide DIP package
JEDEC compatible pin-out

Low active power - 660 mW (max)
Hermetic SMD Technology

TTL compatible inputs and outputs

Commercial and Military
Temperature Ranges

2V data retention (L version)

CYM1421

SEMICONDUCTOR

Functional Description

The CYM1421 is a high performance

1 Megabit Static RAM module organized
as 128K words by 8 bits. The module is
constructed using four 32K x 8 Static
RAMs in Leadless Chip Carriers mounted
onto a double sided multilayer ceramic
substrate. A decoder is used to interpret
the higher order addresses As and A;g
and select one of the four RAMs.

Writing to the memory module is accom-
plished when the chip select (CS) and

write enable (WE) inputs are both LOW.
Data on the eight input/output pins (I/O,

128K x 8 Static RAM
Module

through 1/O;) is written into the memory
location specified on the address pins (A,
through A,e). Reading the device is__
accomplished by taking chip select (CS),
and output enable (OE) LOW, while write
enable (WE) remains inactive or HIGH.
Under these conditions, the contents of
the memory location specified on the
address pins will appear on the eight data
input/output pins.

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

Logic Block Diagram Pin Configuration
An - A ya NC 1° 32 [ Vec
0 = A1g 75 A2 31 DA
A 33 30 3 NC
WE Az 4 20 OWE
A7 E 5 28 g Ays
B | Ag e 27 Ag
S ot As Q7 bl =B
A, Os 25 [ Ay,
T Az o 24 0E
A, o 23 [ Ao
_j Ay 22 TS
A Ao 12 21 [ /07
% 1/80 E 13 20 % I/0¢
1104 14 19 /05
Ate LN 110, T} 15 e B 10,
L L i
s — 32K x 8 32K x8 GND [CJ1e 17 3 /03
SRAM SRAM DIP
_| | T
,8’ 1/0g - 1/07
1421-1 1421-2
Selection Guide
1421HD-70 1421HD-85
Maximum Access time (ns) 70 85
M o 0o Cu R Commercial 120 120
aximum eratin, ent (m
perating Current (mA) Military 120 120
Commercial 70 70
Maximum Standby Current (mA) —
Military 70 70
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%‘m _Ccymi421
SEMICONDUCTCR
Maximum Ratings Operating Range
(Above which the useful life may be impaired) Range T Ambie,t,t Véc
Storage Temperature . .............. SO -65°C to +150°C ¢mperature
Ambient Temperature with Commercial 0°C to +70°C 5V + 10%
Power Applied .........c.oiiiiiin, -55°Cto +125°C Military -55°C to +125°C 5V + 10%
Supply Voltage to Ground Potential .......... 0.3V to +7.0V
DC Voltage Applied to Outputs
inHigh Z State .......... N ... 03Vito +70V
DCInput Voltage ..........oevvninininen. -0.3Vto +7.0V
Output Current into Outputs (Low) ................0. 50 mA
Electrical Characteristics Over Operating Range
CYM1421HD
Parameters Description Test Conditions Units
Min. Max.
Vou Output HIGH Voltage Vee = Min, Ipg = -1.0 mA 24 \
VoL Output LOW Voltage Vce = Min, Igp, = 40 mA 04 v
Mu Input HIGH Voltage 22 Vce \"
ML Input LOW Voltage -0.3 0.8 \'
Ix Input Load Current GND <V < Vec -10 +10 BA
Ioz Output Leakage Current | GND < Vp < Vee, Output Disabled -10 +10 HA
Ve Operating Voc = Max, IgyTt = 0 mA
Icc Supply Current C§ = VL 120 mA
Automatic CS @ Max. Vcc, S > ViH,
IsB, Power Down Current Min. Duty Cycle = 100% o mA
Isp Automatic CS y: ;C%’ CS-Z[) ;,{:Ico; o 20 mA
2 P D Current i
ower Down Curren V}N < 03({,
Capacitance®
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta= 25°C, f = 1 MHz 35 oF
Cour Output Capacitance Vee = 50V 40
Notes:

1. Not more than 1 outputshould be shorted at one time. Duration of the

short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

2. Apull-upresistor to Voc on the TS input isrequired tokeep the device

deselected during Voc power-up, otherwise Igg will exceed values
given.

3. Tested on a sample basis.

Rt 10000 R1 1000Q All Input Pulses
sv \ 5v 3.0V
OUTPUT OUTPUT L 1030% 90%0%
R2 1

T 09 3 G i $Gora  GND °
= = = J:— <5ns <5n

INCLUDING INCLUDING

JIG AND JIG AND

SCOPE SCOPE 14213 i 1421-4

Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT
4000
OUTPUT O———»wA——0 20V 1421-6
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;F 2 s CYM1421
SEMICONDUCTOR

Switching Characteristics Over Operating Range !

L. 1421HD-70 1421HD-85 .
Parameters Description Units
Min. Max, Min. Max.
READ CYCLE
tRC Read Cycle Time 70 85 ns
tAA Address to Data Valid 70 85 ns
tOHA Data Hold from Address Change N S ns
tacs CS LOW to Data Valid 70 85 ns
tDOE OE LOW to Data Valid 40 50 ns
t1.ZOE OE LOW to LOW Z 5 5 ns
tHZOE OE HIGH to HIGH Z 30 35 ns
tLzes CSLOW to Low Z¥! 5 5 ns
tHZCS CS HIGH to High 2159 35 35 ns
WRITE CYCLE""!
twc Write Cycle Time 70 85 ns
tscs CS LOW to Write End 65 75 ns
tAW Address Set-up to Write End 65 75 ns
tHA Address Hold from Write End | 10 15 ns
tSA Address Set-up to Write Start 25 25 ns
tPWE WE Pulse Width 30 35 ns
tSD Data Set-up to Write End 20 20 ns
tHD Data Hold from Write End 10 10 ns
tLZWE WE LOW to Low Z™ 5 5 ns
tHZWE WE HIGH to High Z1%9 0 45 0 50 ns
Notes:
4.Test conditions assume signal transition times of 5 ns or less, timing 7.The internal write time of the memory is defined by the overlap of T3
reference levels of 1.5V, input levels of 0 to 3.0V and output loading of LOW and WE LOW. Both signals must be LOW to initiate a write and
the specified Iy, /oy and 30 pF load capacitance. 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
S.tuzcs and tyzwe are specified with G, = 5 pF as in Figure Ib. signal that terminates the write.
Transition is measured +500 mV from steady state voltage. 8WE is HIGH for read cycle.
6.At any given temperature and voltage condition, tyzcs is less than 9.Device is continuously selec‘ted., S = Vyand GE = Vi
trzcs for any given device. These parameters are guaranteed and not 10.Address valid prior to or coincident with CS transition low.
100% tested. 11.Data 1/0 will be high impedance if OF = Vjy.
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%m CYM1421
- SEMICONDUCTOR
Data Retention Characteristics (L Version Only)
CYM1421
Parameter Description Test Conditions - Units
Min. Max.
VbR Vcc for Retention Data 2.0 \"
cc Vee = 20V, .
Iccpr Data Retention Current TS > Vee-02vV 250 A
tcpr(131 | Chip Deselect to Data Retention Time Vh{’iz \Cg ;\;).2V 0 ns
- or UIN< 0. -
tR013) Operation Recovery Time trc ns
Notes:

12. trc = Read Cycle Time.

Data Retention Waveform

Veo

w 777777 0 >

13. Guaranteed, not tested.

DATA RETENTION MODE

=Y
45V (

Vpr =2V

1CDR

VDR

7" 45V

1421-6
Switching Waveforms %
Read Cycle No. 1%
ADDRESS D4
taa
t »l
OHA l
DATA OUT PREVIOUS DATA VALID DATA VALID
1421-7
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; . fECYPRESS CYM1421
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle No. 251
tae
3 3( s
tacs
oF ———t—\
N
tooe tHzog ——
tizoe thzes
DATA OUT FIGH IMPEDANCE ( ( ( ( DATA VALID )M
tizes
1421-8
Write Cycle No. 1 (WE Controlled)” '8
- tWC 1
ADDRESS J—( %‘
tses
IR w SIS VIV IIIA
taw ta —>
tsa trwe
WE N\ A
[ tsp | tuo
DATAIN * DATA-IN VALID *
*— thzwe ‘:’ [ tizwe —'1
DATA 1/O DATA UNDEFINED X HIGH IMPEDANCE
1421-9
Write Cycle No. 2 (CS Controlled)!” !
twe
ADDRESS > 2 N
tsa tses
s n\ Fa
N A ot
tewe
WE NONOMVMOUOMVMVNNNINNNNNANNNNNNN IS IIIsIa
| tso | tp
DATA IN * DATA-IN VALID *
— thzwe
DATA I/O DATA UNDEFINED HIGH IMPEDANCE
1421-10

Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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;;%mss CYM1421
SEMICONDUCTOR

Truth Table
CS | WE| OE | Input/Outputs Mode
H| X]| X High Z Deselect Power Down
L|H|] L Data Out Read
L L| X Data In ‘Write
L|I|H|H High Z Deselect

Ordering Information

Speed Ordering Code Package Operating

Type Range
CYM1421HD-70C HD04 Commercial
0 CYM14211L.HD-70C HDO04
CYM1421HD-70M HD04 -
Military
CYM1421LHD-70M HDO04
CYM1421HD-85C HDO04 .
Commercial
85 CYM1421LHD-85C HD04
CYM1421HD-85M HD04 -
Military

CYM14211L.HD-85M HDO04
Document #: 38-M-00002
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Features

High-density 1M bit SRAM Module
High speed CMOS SRAMs

— Access time - 30 ns

Low active power - 1.3 W (max)
SMD technology

TTL compatible inputs and outputs

Low profile

— Max. height - .50 in,

Small PCB footprint - 0.8 sq in.
2V data retention (L version)

PRELIMINARY CYM1422

SEMICONDUCTOR

Functional Description

The CYM1422 is a high performance 1
Megabit Static RAM module organized as
128K words by 8 bits. This module is con-
structed using four 64K x 4 Static RAMs
in SOJs mounted onto a single sided mul-
tilayer epoxy laminate board with pins. A
decoder is used to interpret the higher
order address A16 and select one pair of
the four RAMs.

Writing to the memory module is accom-
plished when the chip select (CS) and

write enable (WE) inputs are both LOW.
Data on the eight input/output pins (/00

128K x 8 Static RAM

Module

through 1/07) is written into the memory
location specified on the address pins (Ag
through A16). Reading the device is ac-
complished by taking chip select (CS) and
output enable (OE) LOW, while write
enable (WE) remains inactive or HIGH.
Under these conditions, the contents of
the memory location specified on the
address pins will appear on the eight data
input/output pins.

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

Logic Block Diagram

_ i
Ao - As —7%

OE

WE

] 64Kx 4
SRAM

"j 64K x 4

SRAM

A —

10of2
Gs — decoder

I

64K x 4
SRAM

1422-1

74— 1100~ 1107 Ay =%

Pin Configuration
Ay =]
Ag =]
As =]
Ay
Ay =]
Ap =]
Ay =]
Ag =1
We =

vee =} 10
GND =111
1105 =412
1104
110,
110,
104
og
o8 =19
1o
E=q»

ERIEEEEYEES

©

S

Sip

Component Side 45,

Selection Guide

1422PS-30

1422PS-35

1422PS-45

1422PS-55

Maximum Access time (ns)

30

35

45

55

Maximum Operating Current (mA)

230

230

230

230

Maximum Standby Current (mA)

80

80

80

80
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PRELIMINARY CYM1422

’;” CYPRESS
SEMICONDUCTOR

Maximum Ratings Operating Range
. . N g Ambi
(Above which the useful life may be impaired) Range Tempell-:ltlxtxre vee
Storage Temperature . ..........ooovueen.s -65°C to +150°C - -~ S
Ambient Temperature with Commercial 0°Cto +70°C 5V £ 10%
Power Applied .........coiviiiiiiiiin. -10°C to +90°C
Supply Voltage to Ground Potential......... -0.5V to +7.0V
DC Voltage Applied to Outputs
inHighZState.............coovviiiine -0.5V to +7.0V
DCInput Voltage .........ccvvvvvvninnn.. -0.5V to +7.0V
Output Current into Outputs Low) .................. 20 mA
Electrical Characteristics Over Operating Range
. . CYM1422PS
Parameters Description Test Conditions Units
Min. Max.
Vou Output HIGH Voltage Vce = Min, Iog = -4.0 mA 24 \"
VoL Output LOW Voltage Vce = Min, Igp, = 8.0 mA 0.4 v
Mu Input HIGH Voltage 22 Vee \'%
ML Input LOW Voltage -0.5 0.8 v
Ix Input Load Current GND <VI <Vce -15 +15 MA
Ioz Output Leakage Current | GND < Vo < V¢, Output Disabled -15 +15 HA
Ve Operating Vcc = Max, Iour = 0 mA
Iec Supply Current TS <viL 230 mA
Automatic CS @ Max. Vcc; CS = Vig
Iss, Power Down Current Min. Duty Cycle = 100% 80 mA
. Max. Vcg; CS > Wec - 03V,
Automatic CS @
Isg, Power Down Current z,lis é ng, -03Vor 80 mA
Capacitance®
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Tp = 25°C,f = 1MHz, 40 oF
Cour Output Capacitance Vee= 50V 30
Notes:

1. Notmore than 1 outputshould be shorted at one time. Duration of the

short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms
R1 4810

OUTPUT QUTPUT gx;
o $ Ben

INCLUDING
JIG AND
SCOPE

Figure 1a
THEVENIN EQUIVALENT
167Q

Equivalent to:

OUTPUT O———wA———0 173V

2. Apull-upresistorto Vec on the CSinput is required to keep the device
deselected during Vo power-up, otherwise Igg will exceed values’
given.

3. Tested on a sample basis.

R1 481Q All Input Pulses
3.0v
90%
10%
GND
— — <5ns
INCLUDING
JIG AND 1422-3 1422-4
SCOPE
Figure 1b

1422-5
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SEMICONDUCTOR

Switching Characteristics Over Operating Range ©!

PRELIMINARY CYM1422

1422PS-30 1422PS-35 1422PS-45 1422PS-55
Parameters Description Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC Read Cycle Time 30 35 45 55 ns
tAA Address to Data Valid 30 35 45 55 ns
tOHA Data Hold from Address Change 3 3 3 3 ns
tACS CS LOW to Data Valid 30 35 45 55 ns
tDOE OE LOW to Data Valid 20 25 30 30 ns
tizog | OELOWtoLOWZ 3 3 3 3 ns
tHZOE | OE HIGH to HIGH Z 20 20 20 20 ns
tLzcs CSLOW to Low Z [ 3 3 3 3 ns
tyzcs | CS HIGH to High Z 9 15 20 20 20 ns
tpy CS LOW to Power Up 0 0 0 0 ns
tpD CS HIGH to Power Down 30 35 45 55 ns
WRITE CYCLE [!
twe Write Cycle Time 25 30 40 50 ns
t5Cs CS LOW to Write End 30 35 45 55 ns
tAW Address Set-up to Write End 30 35 45 S5 ns
tHA Address Hold from Write End S S 5 ns
tSA Address Set-up to Write Start 5 5 5 S ns
tpwg | WE Pulse Width 25 35 35 40 ns
tSD Data Set-up to Write End 15 20 20 25 ns
tHD Data Hold from Write End S 5 5 5 ns
t1ZWE | WE HIGH to Low Z°! 3 3 ns
tyzwe | WE LOW to High Z ¢ 15 0 20 0 25 0 30 ns
Notes:

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

of the specified I /1oy and 30 pF load capacitance.

5. tyzes and ty,wy are specified with C;, = 5 pF as in Figure 1b.
Transition is measured =500 mV from steady state voltage.

6. At any given temperature and voltage condition, ty,cg is less than
tizes forany given device. These parameters are guaranteed and not
100% tested.
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7. 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.

8. WE is HIGH for read cycle.

9. Device is continuously selected, CS = V;; and OF = V.

10. Address valid prior to or coincident with TS transition low.

11. Data I/O will be high impedance if OF = Vi



SEMICONDUCTOR

PRELIMINARY CYM1422

Data Retention Characteristics (L Version Only)

. CYM1422
Parameter Description Test Conditions " Units
Min. Max.
VDR Vcc for Retention Data 20 v
Icepr Data Retention Current Vee = 20V, 16 mA
- - - CS > Vee-02v
[13) Chip Deselect to Data Retention Time 0 ns
'cDR it , VN Ve - 02V
tR13] Operation Recovery Time or UN< 0.2V treclt2 ns
Ipynal Input Leakage Current 16 RA
Notes:
12. tgc = Read Cycle Time. 13. Guaranteed, not tested.
Data Retention Waveform
DATA RETENTION MODE
Voo 4.5V_\§ Vor = 2V 7'_ 45v
toor <p—-tn——-i
Vor
P N\ /
s /LT v IO\ N
1422-8
Switching Waveforms!
Read Cycle No, 1%
the >
aopRESS K
taa
— ton——
DATA OUT PREVIOUS DATA VALID DATA VALID
1422-7
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;; CYPRESS
SEMICONDUCTOR

PRELIMINARY CYM1422

Switching Waveforms (Continued)
Read Cycle No. 2% 1%

tre
(= X .
oF tacs
N
tooe thzog —
tizoe tuzes
DATA OUT HIGH IMPEDANCE ( ( ( ( ———— ) HIGH IMPEDANCE
tizcs
le— tpy teo
Voo N —N icc
SUPPLY go% 5% N 18
CURRENT
1422-8
Write Cycle No. 1 (WE Controlled)!”
[ twe ol
ADDRESS J; %
tscs
AN, w T VNI IIIIA
taw ta —™
tsa tewe
WE RN A
o tsp = tup
DATA IN * DATA-IN VALID *
[ thzwe ‘—j [ tizwe 4"
DATA OUT DATA UNDEFINED > HIGH IMPEDANCE
1422-9
Write Cycle No. 2 (CS Controlled)(”
twe
ADDRESS P 3 p.
tsa tscs
& N i tha
taw
tewe
WE - NONNMOVNOVOANUNNANNNNNNNNNNNNN 2L
1 |

DATA IN

tsp
* DATA-IN VALID
re— tizwg —>]

DATA OUT

DATA UNDEFINED

)

*tHD

HIGH IMPEDANCE

Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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%.m PRELIMINARY CYM1422
SEMICONDUCTOR -

Truth Table
CS |WE| OE | Iput/Outputs Mode
H|X| X High Z Deselect Power Down
L |H| L Data Out Read
L L| X Data In Write
L|H| H High Z Deselect

Ordering Information

Speed Ordering Code Pa;?yl;a;ge Oligzgng

25 M1422PS-30C PS03 | Commercial
M14221.PS-30C PS03

35 M1422PS-35C PS03
M14221.PS-35C PS03

45 M1422PS-45C PS03
M14221.PS-45C PS03

55 M1422PS-55C PS03
M14221PS-55C PS03

Document #: 38-M-00003
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PRELIMINARY CYM1460

PRESS
—= 2 SEMICONDUCTOR 512K x 8 Static RAM

Module E

Features Functional Description the memory. When MS and WE inputs

both LOW, data on the eight data
High-density 4 Megabit SRAM Module The CYM1460 is a high performance are a.aon he Signt ca

) . . input/output pins is written into the
o High speed CMOS SRAMs 4-Megabit Static RAM module organized locati e
gh sp as 512K words by 8 bits. This modle is memory location specified on the address

ins. R ing th ice 1 lish
constructed from sixteen 32K x 8 SRAMs  Pin: Reading the device is accomplished

— Access time - 45 ns

¢ Low active power — 2.5 W (max) in plastic surface mount packages on an gi se&:: tﬁgs_t::dd%c:cz}lg %tv)vhnvgvﬁgz
e Double-sided SMD Technology epoxy laminate board with pins. Two —tIWE rerimains inactive or HIGH. l}n der
o TTL compatible inputs and outputs &‘,‘g;frs gﬁg;‘(‘;gf (;Vglf;]br‘gug ;’132"3‘ these conditions, the content of the loca-
o Low profile version (PF) mounting. On-board decoding selects tion addrt;ssc_d by the informatign on the
- Max. height - .315 in. one of the sixteen SRAMs from the high ?:d;::/s:uplr‘llst lsi}r)lls'escnt on the eight data
o Small footprint SIP version (PS) order address lines keeping the remaining P tput pins.
— PCB layout area ~ 1.5 sq in. fifteen devices in stand_by mode for mini- The input/output pins remain in a }}igh
mum power consumption. . impedance state unless the module is
An active LOW write enable signal (WE)  selected, outputs are enabled, and write
controls the writing/reading operation of enable (WE) is HIGH.
. . i nfiguration
Logic Block Diagram Pin Configuratio
NC =1
Ag-Ayy AL Vec =12
' 32Kx8 32Kx8 32Kx8 32Kx8 WE 3
seam [ 1] seam [ [] sram [] sram ] :582 § :
~E 110, =] s
OE e ——— = ! A==
— __I Ap="]s
WE iy As=]s
- 4 Ag==]10
Fie~he 74 d’ 32Kx8 32Kx8 32Kx8 32Kx8 GND' = I
Tots ] sram [ 1] sram [} [ smam [} ][] sram [ 'ﬁg }5
decoder 1] 1] | | A1t =é 14
. 1 . I I /f‘ s=_] 15
MS 1 =11
1 A= 17
_l NC =] 18
WS =] 19
L sexxs [ |4 sekxs || [ ] sekxs [ || 3sexxs | A=< 2
SRAM SRAM SRAM SRAM Aqe =] 21
App=_] 22
U T U T LT A==F
T Ag==_]24
J /01 =—=—] 25
_J I GND 26
| — | A=
32Kx8 32Kx 8 32Kx 8 L| sekxs ||
; SAAM 1 s [ smam SRAM Ap =2
of 8 A=< 30
decoder [ | [ ] 1] | | /0, =] a1
] I____I__ : : 110, =<— 22
— —I 1/0g =" 33
T ai=z
/8 110~ 1107 &E =
1460-1 SIP 14502
Selection Guide
1460PS-45 1460PS-55 1460PS-70
1460PF-45 1460PF-55 1460PF-70
Maximum Access time (ns) 45 S5 70
Maximum Opcrating Current (mA) 450 450 450
Maximum Standby Current (mA) 320 320 320
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 SEMICONDUCTOR

Maximum Ratings
(Above which the useful life may be impaired)

PRELIMINARY CYM1460

Storage Temperature ..........c.iveenennn. -65°C to +150°C Output.Current into Outputs (Low) .............. ... 20mA
Ambient Temperature with o ting R
POwer APplied ... .ovvereririirianennns 0°C to +70°C perating Kange
. Ambient
Supply Voltage to Ground Potential......... -0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs .
I HHGN Z St + v ovverenrrrerernnnnns, 0.5V to +7.0V Commercial 0°Cto +70°C 5V = 10%
DCInput Voltage ...........covvvinnnne -0.5V to +7.0V
Electrical Characteristics Over Operating Range
CYM1460 Units
Parameters Description Test Conditions
Min. Max,
VoH Output HIGH Voltage Vce = Min, Igg="-4.0 mA 24 A"
VoL Output LOW Voltage - Vec = Min, Igr, = 80mA 04 v
ViH Input HIGH Voltage 22 Vee \'
ML Input LOW Voltage 0.5 0.8 \4
Iix Input Load Current GND < Vi < Vce -20 +20 HA
GND < Vi < Ve :
Ioz Output Leakage Current Output Disabled -20 +20 RA
Ios Quiput Short Circuit Vee = Max, Vour = GND -300 mA
Vcc Operating Vee = Max, MS < Vi,
Iec Supply Current IouT = 0 mA 450 mA
Automatic MS Max. Voo, MS > Vi,
IsB, Power Down Current Min. Duty Cycle = 100% 320 mA
. = Max. Voo, MS = Ve - 0.3V
Automatic MS e C ’
IsB VIN 2 Vce -0.3Vor 320 mA
2 Power Down Current ViN < 03V
Capacitance®
Parameters Description Test Conditions Max. Unit
CiN Input Capacitance 7 Ta= zsoC’ f = 1 MHz 100 oF
Cout Output Capacitance Vee =50V 125
Notes:
1. Notmore than 1 outputshould be shorted at one time. Duration of the 2. Tested on a sample basis.
short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R1 481Q R1 481Q All Input Pulses
sv sV - 30V
ouTPUT - ; OuUTPUT g;ﬁ; ‘ 10;"% 9091"07
I{so oF 352 I 5pF 3 2.y GND -
= _]:_ = J:" <5ns |-— <5ns
INCLUDING INCLUDING
JIG AND JIG AND
1460-3 1460-4
Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT O——— N0 1.73V 14805
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PRELIMINARY CYM1460

g CiprESS
%ICONDUCIOR

Switching Characteristics Over Operating Range

1460PS-45 1460PS-55 1460PS-70
Parameters Description 1460PF-45 1460PF-55 1460PF-70 Units
Min, Max, Min. Max. Min. | Max
READ CYCLE ‘
tRC Read Cycle Time 45 55 70 ns
tAA Address to Data Valid 45 S5 70 ns
tOHA Data Hold from-Address Change 5 5 5 ns
tAMS | MS LOW to Data Valid 45 55 70 ns
tDOE OE LOW to Data Valid 20 25 30 ns
ttzog |OELOWtoLowZ 0 0 0 ns
tHzOE | OE HIGH to High Z1 25 25 30 ns
tLzms | MS LOW to Low Z[° 5 5 5 ns
tHzMS | MS HIGH to High Z* % 25 30 35 ns
tpU MS LOW to Power Up 0 0 0 ns
tpD 'MS HIGH to Power Down 45 55 70 ns
WRITE CYCLE [
twe Write Cycle Time 45 55 70 ns
tsMs MS LOW to Write End 40 50 60 ns
tAw Address Set-up to Write End 40 50 60 ns
tHA Address Hold from Write End S 5 5 ns
tSA Address Set-up to Write Start 5 5 5 ns
tPwE 'WE Pulse Width 35 45 55 ns
tSD Data Set-up to Write End 20 25 30 ns
tHD | Data Hold from Write End 5 5 5 ns
tuzwE | WE LOW to High Z!¥ 15 20 25 ns
ttzwe | WE HIGH to LowZ 3 5 5 ns
Notes: . v
3. Test conditions assume signal transition times of 5 ns or less, timing 6. The internal write time of the memory is defined by the overlap of MS

reference levels of 1.5V, inputlevels of 0 to 3.0V and output loading of

the specified Io /Iogand 30 pF load capacitance.

4. tyzoE, tuzms and tyzw are specified with Cy, = 5 pF asin Figure 1b.

Transition is measured +500 mV from steady state voltage.

5. At any given temperature and voltage condition, tyz\g is less than

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.

7. WE is HIGH for read cycle.

t zms for any given device. These parameters are guaranteed and not 8
100% tested. 0
10.

Switching Waveforms
Read Cycle No. 189

. Device is continuously selected. OE, MS = V.

Address valid prior to or coincident with MS transition LOW.
Data I/0 is HIGH impedance if O = Viy.

tae

ADDRESS

X

tan
t ol
OHA I

DATA OUT PREVIOUS DATA VALID

DATA VALID
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SEMICONDUCTOR - —

PRELIMINARY CYM1460

Switching Waveforms (Continued)

Read Cycle No. 2["%
tac
w T X A
oT tams
* - toog ™ thzog ——
“izoe thzms
DATA OUT HIGH IMPEDANCE 7 ( ( Z pp——" ) HIGH IMPEDANCE
p—— tLZMS it
je— tpy re—— tpy ——™
Voo N icc
SUPPLY - 50% 50% S8
CURRENT N—
1480-7
Write Cycle No. 1 (WE Controlled)® 1
f twe »|
ADDRESS ’ * %
tsms
LEEANNNNNS | L7777V 777777777
taw tha —>
tsa towe ———>
WE ~— rape s X
tgp ——m two
DATA IN DATA-IN VALID

e— thzwe —j je— t 7we
DATA I/0 DATA UNDEFINED - HIGH IMPEDANCE I ) ———

/1 ) S —
Write Cycle No. 2 (MS Controlled)’® !
twe
ADDRESS N NC
- 1§A : = tsms j‘ )
i taw - HA
LAANNNANNRNARRARRRRRRNNNN L ¢ e L
) ———— tsp tp
DATA IN : ‘ *_ DATA-IN VALID

*— tzwe —
DATA 1/0 - DATA UNDEFINED i ? IGH IMPEDANCH

Note: If MS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state. 1480
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SEMICONDUCTOR

PRELIMINARY CYM1460

Truth Table
'MS | WE| OE | Input/Outputs Mode
H|X] X High Z Deselect Power Down
L |H| L Data Out Read
L |L| X Data In Write
LIH|H High Z Deselect

Document #: 38-M-00004
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Ordering Information

. Package Operating
Speed Ordering Code Type Range

45 CYM1460PS-45C PS01 Commercial
CYM1460PF-45C PFO1

55 CYM1460PS-55C PSO1 Commercial
CYM1460PF-55C PF01

70 CYM1460PS-70C PS01 Commercial
CYM1460PF-70C PF01




CYPRESS

Features

High-density 4 Megabit SRAM Module
High speed CMOS SRAMs

— Access time - 70 ns

Low active power — 660 mW (max)
Double-sided SMD Technology
TTL compatible inputs and outputs
Low profile version (PF)

— Max. height - .315 in.

Small footprint SIP version (PS)

— PCB layout area - 1.5 sq in.

CYM1461

SEMICONDUCTOR

Functional Description

The CYM1461 is a high performance
4-Megabit Static RAM module organized
as 512K words by 8 bits. This module is
constructed from sixteen 32K x 8 SRAMs
in plastic surface mount packages on an
epoxy laminate board with pins. Two
choices of pins are available for vertical
(PS) or horizontal (PF) through-hole
mounting. On-board decoding selects
one of the sixteen SRAMs from the high
order address lines keeping the remaining
fifteen devices in standby mode for mini-
mum power consumption.

An active LOW write enable signal (WE)
controls the writing/reading operation of

512K x 8 Static RAM
Module

the memory. When MS and WE inputs
are both LOW, data on the eight data
input/output pins is written into the
memory location specified on the address
pins. Reading the device is accomplished
by selecting the device and enabling the
outputs, MS and OEactive LOW, while
WE remains inactive or HIGH. Under
these conditions, the content of the loca-
tion addressed by the information on the
address pins is present on the eight data
input/output pins.

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

Logic Block Diagram Pin Configuration
- / NC =1
Ag-Ars 7 Voc =12
32Kx8 || azkxs 32Kx8 | 32Kx8 WE =3
ﬂ SRAM sram | | SRAM SRAM 1/0p =] 4
— T T /Oy =] 5
GE H L] L] 1] 1/0; =
- -_, ] AT={"}7
WE ijf 22 =18
=9
A15"A18 /f r Ai{ 10
32Kx 8 F | | 32kxs ’_ a2kx8 || |1 32kxs GND =T 11
Tots SRAM sram [ ] SRAM SRAM 1105 =<—] 12
docoder 1] ] T ] re=45
" L= ' ‘ eS|
MS A{Z{ 16
A14=: 17
NC ="]18
32Kx 8 | | s2kxs |} |] skxs || || 32kxs =19
M “sram SRAM SRAM SRAM r' Ajs=—<]2
Ag==H21
TT117 I ] IR ] , App=<_]22
T 1 ! Arg=—<"]2s
Py F)
1101 =] 25
L ND =} 26
———J | | 32kxs8 32Kx 8 L] 32kx8 [ | || s2kxs || QOE Z
Tote SRAM SRAM SRAM SRAM A; — %
decoder 111 ] 1IN ] | Ag="T]30
—-l 1 1 1 /07 =<} 31
- | 110, ==<—}32
:l—l 110§ == 33
ya Aq7=_] 34
A 1/0y- 1107 Vog =] 35
8 OQEQ 36
1461-1 SIP 1461-2
Selection Guide
1461PS-70 1461PS-85 1461PS-100
1461PF-70 1461PF-85 1461PF-100

Maximum Access time (ns) 70 85 100

Maximum Operating Current (mA) 120 120 120

Maximum Standby Current (mA) 32 32 32
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? %mss CYM1461
SEMICONDUCTOR
Maximum Ratings Operating Range
(Above which the useful life may be impaired) Ambient
Range T ¢ Vce
Storage TEMPErature .. ....oovvvvvvvnvre.. -65°C to +150°C emperature
Ambient Temperature with Commercial 0°Cto +70°C 5V + 10% m
Power Applied ......oovviiiiniiiiiiiinnn, 0°Cto +70°C
Supply Voltage to Ground Potential .......... 0.3V to +7.0V
DC Voltage Applied to Outputs
inHighZState ..........coooviviiiniienn, -0.3V to +7.0V
DCInput Voltage ............oovevnvnnnnn -0.3V to +7.0V
Output Current into Outputs (Low) .................. 20 mA
Electrical Characteristics Over Operating Range
. . CYM1461
Parameters Description Test Conditions Units
Min. Max
VOoH Output HIGH Voltage Vee = Min, Igyg = -1.0 mA 24 \4
VoL Output LOW Voltage Vcc = Min, Igp, = 20 mA 0.4 A\
Mu Input HIGH Voltage 22 Ve +0.3 \
ML Input LOW Voltage -0.3 0.8 v
Ix Input Load Current GND < VI < Ve -20 +20 HA
GND < VI <V _
Ioz Output Leakage Current Output Disabled 20 +20 BA
Ve Operating Vee = Max, MS < vy,
Icc Supply Current Iour = 0 mA 120 mA
Automatic MS Max. Voo, MS = Vi,
IsB, Power Down Current Min. Duty Cycle = 100% 50 mA
Jp— Max. Ve, MS = Ve - 0.3V,
Automatic MS
Ism, ViN = Ve -03Vor 32 mA
Power Down Current ViN < 0.3V
Capacitance®
Parameters Description Test Conditions Max Units
CIN Input Capacitance Ta= 25°C, f = 1 MHz 100 pF
Cout Output Capacitance Vee = 5.0V 125
Notes:

1. Not more than 1 outputshould be shorted at one time. Duration of the

short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

R1 1923Q

2. Tested on a sample basis.

R1 19230

All Input Pulses

s5v s5v 3.0V
- O
OUTPUT , OUTPUT ; ] ;0 %
< R2 S R2 1
I 30 pF j 10200 I5PF j; 1020 GND
= = = = <5ns
INCLUDING INCLUDING
JIG AND JIG AND 3
SCOPE SCOPE 1461-
Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT
667Q
OUTPUT O———wWA——0 173V 14615
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SEMICONDUCTOR

CYM1461
Switching Characteristics Over Operating Range !
1461PS-70 1461PS-85 1461PS-100
Parameters Description 1461PF-70 1461PF-85 1461PF-100 Units
Min. | Max. Min. Max. Min. Max.
READ CYCLE
{RC Read Cycle Time 70 85 100 ns
tAA Address to Data Valid 70 85 100 ns
fOHA Data Hold from Address Change 20 20 20 ns
taMs | MS LOW to Data Valid 70 85 100 ns
tDOE OE LOW to Data Valid 40 50 55 ns
tizog |OELOW toLowZ 5 5 5 ns
tyzOE | OE HIGH to High 2 35 35 40 ns
trzms . | MS LOW to Low ZF! 5 5 5 ns
tHzMS | MS HIGH to High Z!* % 35 35 40 ns
WRITE CYCLE [
twC Write Cycle Time 70 85 100 ns
tsMS___ | MS LOW to Write End 70 80 85 - ns
AW Address Set-up to Write End 70 80 85 ns
tHA Address Hold from Write End 5 5 5 ns
tSA - Address Set-up to Write Start 5 5 5 ns
tpwE | WE Pulse Width 60 65 65 ns
SD Data Set-up to Write End 35 49 45 ns
tHD Data Hold from Write End 5 5 5 ns
tHZWE | WE LOW to High Z¥ 30 35 40 ns
tLZWE | WE HIGH to Low Z 5 5 S ns
Notes:
3. Test conditions assume signal transition times of 5 ns or less, timing 6. The internal write time of the memory is defined by the overlap of MS

reference levelsof 1.5V, input levels of 0 to 3.0V and output loading of
the specified o1 /1oy and 30 pF load capacitance.

. tuzoE» tuzms and tyzwg are specified with C;, = 5 pF asin Figure 1b.

Transition is measured £500 mV from steady state voltage.

. At any given temperature and voltage condition, ty s is less than

tyzms for any given device. These parameters are guaranteed and not
100% tested.

Switching Waveforms
Read Cycle No, 1%

ADDRESS _¥

DATA OUT

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.

7. WE is HIGH for read cycle.

8.
9.

Device is continuously selected. OF, MS = V.
Address valid prior to or coincident with MS transition LOW.

10. Data 1/0 is HIGH impedance if OE = Viy.

tae

taa
—— tOHA_‘"I

PREVIOUS DATA VALID

DATA VALID
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;%Pm CYM1461
4 SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle No, 21"

tac
s X .
tams
tooe tzog —»
tizoe - trzms
HIGH IMPEDANCE T—r—r—r HIGH IMPEDANCE
DATA OUT < DATA VAUD D e
e tLZMS e ]
14617
Write Cycle No. 1 (WE Controlled)® 1%
[ t {
we
ADDRESS J-F
tsms
LEEANNNNNS 2/
taw tha —>
tsa tewe
We ’ ADAN\K S

le

tso | to

DATA IN * DATA-IN VALID % )

[ thzwe ‘:| — towe
HIGH IMPEDANCE

DATA 1/O DATA UNDEFINED A N
Write Cycle No. 2 (MS Controlled) 1%
twe
ADDRESS b < X
tsa sMs
ws X t v o
taw - HA
WE - ANNNNNVNNVNNNNNNNNNNNNNNN e 2L
I tsp » tp
DATA IN ¥ DATA-IN VALID *

— thzwe
DATA 1/O ' DATA UNDEFINED HIGH IMPEDANCE

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

1461-9
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CYM1461

Truth Table Ordering Information
™S | WE| OE Input/Outputs Mode - Package Operati
Speed |  Ordering Code perating
H| X| X High Z Deselect Power Down Type Range
L|H] L Data Out Read 70 CYM1461PS-70C PSO1 Commercial
tiilx] pwm ite =T cnierssc | T | Comme
L H| H High Z Deselect CYM1461PF-85C PFO1 mmercia
Document #: 38-M-00005 100 CYM1461PS-100C PSO01 Commercial
CYM1461PF-100C PFO1
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CYM1610

= CYPRESS
& SEMICONDUCTOR 16K x 16 Static RAM

Module

Features Functional Description &f;gut/oll;tgut I;/il(l)s of It}g S)qlcctéctl byte
i i i s — 15 o — ) 1S written into
o High-density 256K bit SRAM Module  The CYM1610 is a high performance the memory location specified on the ad-
o High speed CMOS SRAMs 256K-bit Static RAM.modu!e organizqd dress pins (A, through A,,).
— Access times — 25 ns as 16K words by 16 bits. This module is Reading the device is accomplished b

constructed from four 16K x 4 SRAMs

® Low active power - 1.8 W (max) : . . taking chip select (CS), byte select (UB,
e Hermetic SMD Technology n chdlcss;)Chlp C?{:el.s mounted on a LB) and output enable (OE) LOW, while
ey . ceramic substrate with pins. WE remains inactive or HIGH. Under
¢ TTL compatible inputs and outputs Selecting the device is achieved by a chip  these conditions, the contents of the
e Low profile select input pin as well as two byte select  memory location specified on the address
— Max, height - .215 in. pins (UB,I LB) ftt))r in?Cpendently selecting  pins will appear on the appropriate data
e Small PCB footprint - 1.2 sq in. uppcrtpr ower byte for read or write input/output pins.
. operations. The input/output pins remain in a_high
o JEDEC defined pinout
Writing to the memory module is accom-  impedance state when chip select (CS),
e Independent byte select plished when the chip select (CS), byte byte select (UB, LB) or output enable
e 2V data retention (L version) select (UB, ILB) and write enable (WE) (OE) is HIGH, or write enable (WE) is
inputs are LOW. Data on the LOwW.
Logic Block Diagram Pin Configuration
NS
Ag - A L Vec .41 40 3 Vee
0~ A3 —7; T3 2 38 g%?g
11045 &3 s8]
WE 104 ] 4 7B
OE 11043 O] % 8[1 NC
1/042 C}6 350 Ay
e }— |/011 O 7] m] A12
16K x 4 16K x 4 11040 O] 8 31 Ay
SRAM SRAM 1/0g O] e 32 A
NG £ B Gho
V, V. GND 11 30
s 1" 14 170, 12 200 Ag
, 1/0g 13 28] A,
7% 1/0g - 1/Oy5 1105 T} 14 27 Ag
110, & 15 2 g :5
— 1105 O1s 25 4
16K x 4 16K x 4
170, 17 243 Az
SRAM SRAM | /of d:e = A
L » 1/0o O 19 27 A,
—I A4 J 4 OF 20 213 Ao
B DIP
,8’ 1/0g - /07
1610-1 18102
Selection Guide
1610HD-25 1610HD-35 1610HD-45 1610HD-50
Maximum Access time (ns) 25 35 45 50
Commercial 330 330 330 330
Maximum Operating Current (mA) —
‘ Military 330 : 330 330
Commercial 80 80 80 80
Maximum Standby Current (mA) -
Military 80 80 80
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%ms CYM1610
SEMICONDUCTOR -
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature . ......covvevvnennnn.s -65°C to +150°C Static Discharge Voltage .....................0.... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied .......c.oceviiiiiiiiiin -55°C to +125°C Latch-up CUITent . .......vvveneininnvuneennnnens >200 mA
jal......... . +7. oy
Supply Voltage to Ground Potential -0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
inHighZState...............coovvinn, -0.5V to +7.0V Range Temperature Vee
DC Input Vo]tag.e ........................ -3.0V to +7.0V Commercial 0°C to +70°C SV = 10%
Output Current into Outputs (Low) .................. 20 mA Military T555C 10 + 125°C SV = 10%
Electrical Characteristics Over Operating Range
CYM1610HD
Parameters Description Test Conditions Units
Min. Max,
VoH Output HIGH Voltage Vec = Min, Igg = -4.0 mA 24 \4
VoL Output LOW Voltage Vec = Min, Igp, = 80 mA 0.4 \4
Vin Input HIGH Voltage ) 22 vee v
ML Input LOW Voltage -3.0 0.8 \'
Ix Input Load Current GND <V € Ve -15 +15 RA
Ioz Output Leakage Current | GND < Vp < Ve, Output Disabled -15 +15 RA
los | Qutput Short Circuit Ve = Max, VouT = GND -350 mA
Ve Operating Vee = Max., IouT = 0 mA
Ieexis Supply Current CS,UB, &T1B = V., 330 mA
Vcc Operating Vee = Max, IoyT = 0 mA
lccx8 | supply Current 8= v, UB o IB = ViL 200 ma |
Automatic CS Max. Vo, CS = Vi,
IsB, Power Down Current Min. Duty Cycle = 100% 80 mA
e Max. Ve, CS = Vec - 03V,
Automatic TS
Isp, Power Down Current :’,}: 2 3’%‘\:, 03V or 80 mA
Capacitance®
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C, f = 1 MHz, 35 pF
Cout Output Capacitance Vce = 5.0V 40
Notes:

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

2. Apull-upresistorto V¢ onthe CEinputisrequired to keep the device
AC Test Loads and Waveforms

d;selected during Voc power-up, otherwise Isp will exceed values
given.

3. Tested on a sample basis.

R1 481Q R1 481Q All Input Pulses
sv 5V 3.0V
ouTPUT ; OUTPUT ¢ ; 10;’0% 9°:’°0%
I 0pF $ 550 I spF 3 5%n  GND 0
= = = = . <5ns <51
INCLUDING INCLUDING :
JIG AND JIG AND
SCOPE SCOPE 1610-3
Figure 1a Figure 1b Figure 2 1e1¢
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT O——wWA——0 1.73V 16105 2-288



?j gglst%sésNDUCrOR CYM1610
Switching Characteristics Over Operating Range ¥
1610HD-25 1610HD-35 1610HD-45 1610HD-50
Parameters Description Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
tRC Read Cycle Time 25 35 45 50 ns
tAA Address to Data Valid 25 35 45 50 ns
tOHA Data Hold from Address Change 5 5 5 5 ns
tACs CS LOW to Data Valid 25 35 45 50 ns
tDOE OE LOW to Data Valid 15 20 25 30 ns
Y 70E OE LOWto LOW Z 5 5 5 5 ns
tHzOE | OE HIGH to HIGH Z 15 15 15 20 ns
trzcs | CSLOW to Low Z 5 5 5 5 ns
tHzcs | CS HIGH to High Z (5 10 15 15 20 ns
tpU CS LOW to Power Up 0 0 0 0 ns
tpD CS HIGH to Power Down 25 35 40 50 ns
WRITE CYCLE 1"}
twe Write Cycle Time 20 25 35 45 ns
tscs CS LOW to Write End 2 25 35 45 ns
tAW Address Set-up to Write End 22 25 30 40 ns
tHA Address Hold from Write End 2 2 2 2 ns
tSA Address Set-up to Write Start 2 2 2 2 ns
tpwg | WE Pulse Width 20 25 30 30 ns
tSD Data Set-up to Write End 13 15 15 20 ns
tHD Data Hold from Write End 3 3 5 S ns
tLZwe | WE HIGH to Low Z® 3 S 5 5 ns
tuzwe | WE LOW to High ZP© 0 7 0 12 0 12 0 15 ns
Notes:

4. Test conditions assume signal transition times of 5 ns or less, timing 7. The internal write time of the memory is defined by the overlap of C3

reference levels of 1.5V, input levels of 0 to 3.0V and output loading
of the specified Iy 1oy and 30 pF load capacitance.

. tyzcs and tyzwy are specified with C;, = 5 pF as in Figure Ib.
Transition is measured +500 mV from steady state voltage.

. At any given temperature and voltage condition, ty,cg is less than

tLzcs forany given device. These parameters are guaranteed and not
100% tested.

2-289

LOW and WE LOW. Both signals must be LOW toinitiate a write and
cither 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.

8. WE is HIGH for read cycle.

9. Device is continuously selected, CS = Vjp and O = V.

10. Address valid prior to or coincident with TS transition low.
11. Data I/0 will be high impedance if OF = Vi



%ﬂm CYM1610
SEMICONDUCTOR
Data Retention Characteristics (L Version Only
. " CYM1610
Parameter Description Test Conditions - Units
Min. Max,
VDR Vcc for Retention Data 20 \'
Iccpr | Data Retention Current Yee = 20V, 4 mA
tepr!t4 | Chip Deselect to Data Retention Time S}S ZZX(E:C— %22\\’, 0 ns
T " N C - V.
tR13] Operation Recovery Time or UN < 0.2V trclizl ns
Ipyn3 Input Leakage Current 8 HA
Notes:
12. tge = Read Cycle Time. 13. Guaranteed, not tested.
Data Retention Waveform
DATA RETENTION MODE |
Voo 4.5v’*( Vor 2 2V 45V
tooR | -— tR—.I
Vor
\ /
s /LT W IO\ N\
1610-
Switching Waveforms
Read Cycle No. 178
te —>]
ADDRESS ——X
taa |
t (|
OHA >
DATA OUT PREVIOUS DATA VALID DATA VALID
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%MSS CYM1610
SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle No, 250

tac
= £ 2 |

tacs
oF ——\
"
tooe thzog —
fuz0e thzes
DATA OUT HIGH IMPEDANGCE ( ( ( { P ) HIGH IMPEDANGE

l——  t 705 ——»

le— tpy —— 1oy, —
Ve — Icc
SUPPLY s0% 5% N 158

CURRENT
1610-8
Write Cycle No. 1 (WE Controlled)!™ '!!
e twe >
aoprEss N &
tscs
s NN v SR IS4
taw tha —>
tsa tewe
WE )Fli) s
tsp —> two
DATA IN DATA-IN VALID
< thzwe _:J [ tizwe _"
DATA I/0 DATA UNDEFINED X HIGH IMPEDANCE
1610-9
Write Cycle No. 2 (CS Controlled)!” !l
twe
ADDRESS N X
tsa tscs
T3 x —+
tHa
taw
tewe
WE - ONONONONMVNMNONNNNANNNNNNNNNNN N 2
— tsp Yo
DATA IN { DATA-IN VALID ‘_%
— tzwe
DATA I/O DATA UNDEFINED HIGH IMPEDANCE
Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state. 1610-10
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CYM1610
Truth Table Ordering Information
CS|UB| LB| OE| WE |Input/Outputs| Mode Speed Ordering Code P?rckage oll,:a,aﬁ.,g
H|X|X]|X|X| HghZ |Deselect Power Down ype nge
LIHIHIXI| X High Z Deselect Power Down 25 | CYM1610HD-25C HDO01 Commercial
L| L | L|L| H |DataOQOutp-15 Read Word CYM1610LHD-25C HDO1
L|H|L|L|H|DataOutg7| ReadLower Byte 35 | CYMIGI0HD-35C HDOL_ | Commercial
L|L|H|L|H|DataOutg_15] Read Upper Byte CYMIGIOLHD-35C | HDO1
LIL | L|X|L]| Daangis E——— CYM1610HD-35MB | HDO1 | Military
L|H|L|[X|L| Datalng_7 | Write Lower Byte CYMI6IOLHD-35MB| HDO1 3 —
L|L|H|X|L |Daalngs| Write UpperByte 45 gxi‘;gfgﬁic Eggi ommercia
LiLJLIH | H] HghZ Deselect CYM1610HD-4-5MB HDO01 | Mili
LIH|L|H|H| Hghz Desclect Hlitary
T E E s Bz o CYM1610LHD-45MB| HDO1
2 cselect 50 | CYM1610HD-50C HDOl | Commercial
Document #: 38-M-00006 CYMI610LHD-50C | HDOL
CYM1610HD-50MB | HDO1 | Military
CYM1610LHD-50MB| HDO01
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CYM1611

CYPRESS = —
SEMICONDUCTOR 16K x 16 Static RAM

Module

Features Functional Description ;hroqgh Dm).ig \;l'ritu':r;l in;g ;he memory
ocation specified on the address pins
e High-density 256K bit SRAM Module ~ The CYM1611 is a very high performance thm‘;gh o ) pins (Ao
o High speed 256K-bit Static RAM module organized Reading the d lished b
. as 16K words by 16 bits. The module is eading the device is accomplis Y
— Access time - 25 ns constructed from four 16K x 4 SRAMs in taking chip select (S ) and output enable
16 bit wide organization Leadless Chip Carriers mounted on a ce- (OF) LOW, w}?]e WE remains inactive or
® Low active power - 1.8 W (max) ramic substrate with pins. A vertical DIP HIGH. Under these cond{tlons, the con-
; format minimizes board space (footprint tents of the memory location spec: 1ﬁ§d on
o Hermetic SMD Technology = 0.4 5q in.) while still kcI:a ing a maxi the address pins will appear on the sixteen
e TTL compatible inputs and outputs n—mm hgigh.t of 0.5 in. ping data ?nput/output pms o '
e Low profile The input/output pins remain in a high

Writing to the memory module is accom-
plished when the chip select (CS) and
write enable (WE) inputs are both LOW.
Data on the sixteen input/output pins (Do

impedance state unless the module is
selected, outputs are enabled, and write
enable (WE) is HIGH.

— Max. height - .0.5 in.
o Small PCB footprint — 0.4 sq in.
e 2V data retention (L version)

Logic Block Diagram Pin Configuration
- ya 3 38
Ao =~ Az =75 8$Ez 353\3?;
[¢] D.CJ3 3Hl Dy,
i WE D34 33 Dyy
OE Ao Q5 223Dy,
AyJe 3110 GND
e —_— Az D 7 30 j A«|3
16K x 4 16K x 4 Agds 2R Ay,
SRAM SRAM Aslle = Al
AsCJ1o 277 Ay
Y I AgC]11 280 Ag
4 14 A75 12 253 A,
D4 2aQ1 py,
DsC]14 230 Dy
DGE 15 221 D,
—16K x 4 16K x 4 Dryre 21%""
CSH17 20WE
SRAM SRAM GND C+s 1o |3 OF
A4 Ae vDIP
71/s Do -Dis
16111 1611-2
selection Guide
1611HV-25 1611HV-30 1611HV-35 1611HV-45
Maximum Access time (ns) 25 30 35 45
Maxi o ine Cu A Commercial 330 330 330 330
t1 t
aimum Operating Current (mA) |y ™ 330 330 330
Moxi Standby Ct A Commercial 80 80 80 80
t
admum Standby Current (mA) Military 80 80 80
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%ﬂmg © CYMI611
SEMICONDUCTOR
Maximum Ratings o
(Above which the useful life may be impaired) ‘ T
Storage Temperature .............ocvunees -65°C to +150°C Static Discharge Voltage ................. i 32001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied ........cooiiiiiiiiit -55°C to +125°C Latch-up Current ..........iveeiiniieannnnnnn. >200 mA
Supply Voltage to Ground Potential. ........ -0.5V to ?|-7.0V Operating_Range
DC Voltage Applied to Outputs ) Ambient
inHighZState................cooiivunn -0.5V to +7.0V Range Tem pe rature Vee
DC Input Voltag-e N Feaeen -3.0Vto +7.0V Commercial 0°C to +70°C SV = 10%
Output Current into Outputs (Low) .................. 20 mA Military 55°C to +125°C SV = 10%
Electrical Characteristics Over Operating Range
' . CYM1611HV
Parameters Description Test Conditions Units
. ) Min. Max.
Vou Output HIGH Voltage  { Voc = Min, Iog = -4.0 mA 2.4 Vv
VoL Output LOW Voltage Vce = Min, Igp, = 80 mA 0.4 \%
Mu Input HIGH Voltage 22 Vcc v
ML Input LOW Voltage -3.0 0.8 \"
Ix Input Load Current GND<£VI < Ve -20 +20 RA
loz Output Leakage Current | GND < Vi < Ve, Output Disabled -20 +20 A
Output Short Circuit
Ios Coput port Cireut Vec = Max, VouT = GND -350 mA
Ve Operatin, —
Icc Sgl%,ypéfl‘;r’mft Vee = Max, IoyT = 0 mA, TS < Vi 330 mA
Automatic CS Max. Ve, CS > ViH,
i Power Down Current Min. Duty Cycle = 100% 80 mA
e Max. Vg, CS = Vec- 0.3V,
Automatic CS
IsB VIN 2 Yc -03Vor 80 mA
2 Powe}r} Down Current ViN < 03V
Capacitance®?
Parameters Description Test Conditions Max, Units
C Input Capacitance - 35
IN put -ap ‘T/A= 25°C,f = 1 MHz pF
Court Output Capacitance cc= 5.0V 15
Notes:
1. Notmore than 1 outputshould be shorted at one time. Duration of the 2. Tested on a sample basis.
short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R1 481 Q . . R1481Q All Input Pulses
5V B 5V — 3.0V
oUTPUT — ; ouTPUT ; 10;°°’° . 9°:"0%
_ il $ %0 I $%:0 GND ——
= .:L = j:L <6ns l-— <51
INCLUDING : INCLUDING
JIGAND JIG AND
SCOPE 1611-3 16114
Figure 1a Figure 1b Figure 2
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT O———wA——0 1.73V 16115
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Switching Characteristics Over Operating Range [21

1611HV-25 1611HV-30 1611HV-35 1611HV-45 5

Parameters Description Units

Min. | Max. Min., | Max. | Min. | Max. | Min, Max.
READ CYCLE
trRC Read Cycle Time 25 30 35 45 ns
tAA Address to Data Valid 25 30 35 45 ns
tOHA Data Hold from Address Change 3 3 3 5 ns
tACS CS LOW to Data Valid 25 30 35 45 ns
tpog | OE LOW to Data Valid 15 20 25 30 ns
tLZOE UE LOW to Low Z 0 0 0 0 ns
tyzoe | OE HIGH to High Z! 10 15 20 20 ns
trzcs | CSLOW to Low Z! 5 10 10 10 ns
tyzcs | CS HIGH to High Z%7 10 15 15 20 ns
tpU CS LOW to Power Up 0 0 0 0 ns
tpD CS HIGH to Power Down 20 30 35 45 ns
WRITE CYCLE [
twe Write Cycle Time 20 25 25 35 ns
tscs 'CS LOW to Write End 20 25 30 40 ns
tAW Address Set-up to Write End 20 25 30 40 ns
tHA Address Hold. from Write End 2 2 2 2 ns
tSA Address Set-up to Write Start 2 2 2 2 ns
tPWE WE Pulse Width 20 25 25 30 ns
tSD Data Set-up to Write End 13 20 20 25 ns
tHD Data Hold from Write End 2 2 2 2 ns
tyzwg | WE LOW to High Z¥ 0 7 0 12 0 12 0 15 ns
ttzwe | WE HIGH to Low Z 3 5 5 5 ns
Notes:

3. Test conditions assume signal transition times of 5 ns or less, timing 6. The internal write time of the memory is defined by the overlap of CS
reference levels of 1.5V, inputlevels of 0 to 3.0V and output loading of LOW and WE LOW. Both signals must be LOW to initiate a write and
the specified 1o /Iop and 30 pF load capacitance. ] either signal can terminate a write by going HIGH. The data input

4. tyzoE, thzes and yzwy are specified with C, = 5 pF asin Figure Ib. setup and hold timing should be referenced to the rising edge of the
Transition is measured +500 mV from steady state voltage. signal that terminates the write.

5. At any given temperature and voltage condition, tyzcs is less than 7. WE is HIGH for read cycle.
tLzcs for any given device. These parameters are guaranteed and not 8. Device is continuously selected. OE, TS = VIL

100% tested. 9. Address valid prior to or coincident with TS transition LOW.

10. Data 1/0 is HIGH impedance if OF = Vi
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SEMICONDUCTOR -

Data Retention Characteristics (L Version Only)

CYM1611
Parameter Description : Test Conditions - Units
Min. Max.
VDR Vcc for Retention of Data 20 \'
Iccpr | Data Retention Current Vee = 20V, 4 mA
tCDR Chip Deselect to Data Retention Time S 2Vc-02v 0 ns
- - VIN= Ve - 0.2V :
R Operation Recovery Time or N < 0.2V treitl ns
I Input Leakage Current 5 HA
Note:
11. tgc = Read Cycle Time.
Data Retention Waveform
DATA RETENTION MODE
Veo AV Vo 2 2V 7 asv
Yoo [« > -— 1

s 777777 — S AN

Switching Waveforms
Read Cycle No, 178
tae >
ADDRESS —_X
tan »|
t ]
'OHA ’]
DATA OUT PREVIOUS DATA VALID DATA VALID

16117
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Switching Waveforms (Continued)
Read Cycle No. 2%

tac
(e :‘- s
tes
f————— tpoe——> thzog —>
tizoe thzes
HIGH IMPEDANCE HIGH IMPEDANCE
DATA OUT o A ( { ( ( DATA VALID >-————

re— tpy teo
Voc _" icc
SUPPLY go% 5% N 158

CURRENT
1611-8
Write Cycle No. 1 (WE Controlled)!® 1%
fe— twe —
tscs
SIS N AL
taw ta —
tsa tewe
wE Tk A
tsp — tho
DATA IN DATA-IN VALID
e thzwe _j e— t g
DATA I/O DATA UNDEFINED ), HIGH IMPEDANCE II_
1611-9
Write Cycle No. 2 (CS Controlled) 1}
twe
ADDRESS -)6 j F
tsa tscs
(e} N 7‘
t tHA
AW
tewe
W NONOMOMOMONUNNVNNNNNNNNNNNNNN Y 2L
= tsp ! two
DATA IN * DATA-IN VALID %
— thzwe
DATA /0 DATA UNDEFINED HIGH IMPEDANCE
1611-10

Note: 1f CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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Truth Table

CYM1611

CS [ WE| OE | Input/Outputs Mode
H| X| X High Z Deselect Power Down
L H| L Data Out Read
L L| X Data In Write
LI H|H High Z Deselect
Ordering Information
. Package | Operating
Speed Ordering Code Type Range
25 |CYMI611HV-25C — Commercial
CYM1611LHV-25C
30 |CYMI1611HV-30C HVOL Commercial
CYMI1611LHV-30C
YM1611HV-30MB ili
C 6 0! HVO01 Military
CYM1611LHV-30MB
35 CYM1611HV-35C HVO0L Commercial
CYMI1611LHV-35C
CYM1611HV-35MB ili
HVOL Military
CYM1611LHV-35MB
) 3 -
S CYM1611HV-45C HVO1 Commercial
CYM1611LHV-45C
CYM1611HV-45MB HVOL Military
CYM1611LHV-45MB

Document #: 38-M-00007
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Features

High-density 1 Megabit SRAM Module
High speed CMOS SRAMs

— Access time - 45 ns

40 pin - 0.6 in. wide DIP package
JEDEC compatible pin-out

Low active power — 1.9 W (max)
Hermetic SMD Technology

TTL compatible inputs and outputs

Commercial and Military
Temperature Ranges

2 V data retention (L version)

CYPRESS
SEMICONDUCTOR

PRELIMINARY CYM1620

Functional Description

The CYM1620 is a very high performance
1 Megabit Static RAM module organized
as 64K words by 16 bits. The module is
constructed using four 32K x 8 Static
RAM’s in Leadless Chip Carriers
mounted onto a double sided multilayer
ceramic substrate. A decoder is used to
interpret the higher order address A5 and
select one of the two pairs of RAMs.

Writing to the memory module is accom-
plished when the chip select (CS), byte
select (UB, TB) and write enable (WE)
inputs are both LOW. Data on the
input/output pins of the selected byte

64K x 16 Static RAM

Module E

1/0¢ - /O, I/O, - 1/O,) is written into
the memory location specified on the
address pins (A, through A,,).

Reading the device is accomplished by
taking chip select (CS), byte select (UB,
LB) and output enable (OE) LOW, while
WE remains inactive or HIGH. Under
these conditions, the contents of the
memory location specified on the address
pins will appear on the appropriate data
input/output pins.

The input/output pins remain in a high
impedance state when chip select (CS),
byte select (UB, IB) or output enable
(OE) is HIGH, or write enable (WE) is
LOW.

Logic Block Diagram Pin Configuration
Ao - Ay /é A C]1° 403 vee
cs gz 1 WE
11045 3 8] UB
WE 10 C}4 7B
] Vol He o
l 6 35 A
32K x 8 32K x 8 12 13
SRAM SRAM 1104, 47 1 A
11019 Cls s AG
A T 1/0g o 20 Ay
15 1of2 J 1/10g [ 10 31 a Ag
[oi] Decoder GND 111 30 = GND
A— 1/0g - 1/0 1107 O 12 2007 Aq
UB — % ¢ o e = A,
1105 ] 14 273 Ag
1/04 E 15 26 g As
/05 16 57 A,
1/04 E 18 23 g A,
110 19 22 A
1of2 b 0 »
— Decoder OE 420 2113 A
= T 7 /O - 1/07 DIP
1620-1 1620-2
Selection Guide
1620HD-45 1620HD-55
Maximum Access time (ns) 45 S5
. . Commercial 340 340
Maximum Operating Current (mA) -
Military 340 340
Maximum Standby Current (mA) Commercial 80 80
Military 80 80
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SEMICONDUCTOR

PRELIMINARY  CYM1620

Maximum Ratings Operating Range
TEMPETatuIe . .. .. vveeerrveress °Cto +150°C : Ambient
f:or;ge T;mperaturc 1 -65°C to +150 Range Temperature Vee
mbient Temperature with - 5 5
Power Applied .. ....oeveiieiii -55°C to +125°C Commercial 0°Cto +70°C SV = 0%
Supply Voltage to Ground Potential ......... 0.5V to +7.0V Military -55°Cto +125°C SV + 10%
DC Voltage Applied to Outputs
inHighZState............c.ocooiiinen. -0.5V to +7.0V
DClInput Voltage .........ccvvvuininnnnns -0.5V to +7.0V
Output Current into Outputs (Low) .................. 20 mA
Electrical Characteristics Over Operating Range
CYM1620HD
Parameters Description Test Conditions Units
Min. Max.
Vou Output HIGH Voltage Vce = Min, Iog = -40 mA 2.4 \"
VoL Output LOW Voltage Vcc = Min, Igp, = 80mA 0.4 v
Mu Input HIGH Voltage 22 Vee \"
ML Input LOW Voltage -0.5 0.8 v
Iix Input Load Current GND <V <Vcc -15 +15 HA
loz Output Leakage Current | GND < Vp < Ve, Output Disabled -15 +15 RA
Output Short Circuit
Ios e Vee = Max,, Vout = GND 300 mA
Vce Operating Vcc = Max, Iout = 0 mA
Iecus Supply Current CS,UB, & LB = Vp,, 340 mA
Vcc Operating Vcc = Max, Iour = 0 mA
Iccx8 | Supply Current CS = viL, UBorIB = VIL 20 ma
Automatic CS & Max. Vce, CS = Vil
Iss, Power Down Current Min. Duty Cycle = 100% 80 mA
== Max. Ve, C8 2 Vec - 03V,
Automatic CS @
Isp VIN = V¢ -03Vor 80 mA
2 Power Down Current ViN < 03V
Capacitance®®
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C, f = 1 MHz, 35 oF
Cour Output Capacitance Vee = 5.0V 40
Notes:

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

short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

2. Apull-upresistor to Vec on the CS input isrequired tokeep the device

deselected during Vo power-up, otherwise Isp will exceed values

given.
3. Tested on a sample basis.

All Input Pulses

R1 481Q R1 481Q
BV. 5V 3.0v
OUTPUT ’ OUTPUT
’ S R2 2
T oF 2 %en T %5sa  GND
- = ey = S Sns
INCLUDING INCLUDING
JIG AND JIG AND .
SCOPE SCOPE 1620-3
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT

167Q

OUTPUT O——————0 1.73v 16205
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PRELIMINARY CYM1620

& Cipress
SEMICONDUCTOR

Switching Characteristics Over Operating Range ¥

1620HD-45 1620HD-55
Parameters Description Units
Min. |  Max. Min, Max,

READ CYCLE )

tRC Read Cycle Time 45 55 ns
tAA Address to Data Valid 45 55 ns
tOHA Data Hold from Address Change 5 ns
tACS CS LOW to Data Valid 45 55 ns
tDOE OE LOW to Data Valid 25 30 ns
t ZOE OELOW to LOW.Z 5 ns
tHZOE OE HIGH to HIGH Z 20 25 ns
t ZCs TS LOW to Low Z® 5 ns
tHzCcs CS HIGH to High 29 20 25 ns
tpy CS LOW to Power Up 0 ns
tpD CS HIGH to Power Down 45 55 ns

WRITE CYCLE 1" _
twe Write Cycle Time 45 55 . ns
tSCS CS LOW to Write End 40 45 ns
tAW Address Set-up to Write End 40 45 ns
tHA Address Hold from Write End S S ns
tSA Address Set-up to Write Start 5 S ns
tpWE WE Pylse Width 25 30 ns
tSD Data Set-up to Write End 20 25 ns
tHD Data Hold from Write End S 5 ns
tLZWE WE HIGH to Low Z"! 5 5 ns
tHZWE WE LOW to High Z>% 0 15 0 25 ns

Notes:

4.Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input levels of 0 to 3.0V and output loading of
the specified Io1/Ioy and 30 pF load capacitance.

S.tyzcs and tyzwy are specified with C;, = 5 pF as in Figure 1b.
Transition is measured +500 mV from steady state voltage.

6.At any given temperature and voltage condition, tyzcs is less than
t1.zcs for any given device. These parameters are guaranteed and not
100% tested.

7.The internal write time of the memory is defined by the overlap of C3
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.
8.WE is HIGH for read cycle.
9.Device is continuously selected, CS = Vipand OF = Vy.
10.Address valid prior to or coincident with CS transition low.
11.Data I/0 will be high impedance if OF = V.
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Data Retention Characteristics (L Version Only)

PRELIMINARY CYM1620

. » CYM1620
Parameter Description Test Conditions - Units
Min. Max.
Vbr Vcc for Retention Data 20 \%
Iccpr Data Retention Current Vec = 20V, 16 mA
. . . - CS = Vec- 0.2V
t [13] Chip Deselect to Data Retention Time 0
CDR i = VN2 Vec - 02V =
trit3l Operation Recovery Time or IN< 0.2V trclt2) ns
I3 Input Leakage Current 8 LA
Notes:

12. tgc = Read Cycle Time.

Data Retention Waveform

13. Guaranteed, not tested.

DATA RETENTION MODE

Voo 4.5v-‘§ Vop = 2V 7| 4
toon - 1o ——I
Vor
N Ve
s 777777 W INOONNN N
1620-8
Switching Waveforms
Read Cycle No. 159
the >
ADDRESS X
tan
[ towau"—_'l
DATA OUT PREVIOUS DATA VALID DATA VALID
1620-7
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PRELIMINARY CYM1620

Switching Waveforms (Continued)
Read Cycle-No, 2%

tae

T3 3; ?k
tacs
N
tpoe tzog ———
fiz0e thzcs
DATA OUT HIGH IMPEDANCE V4 (A/ ( DATA VALID 3 HIGH IMPEDANCE
tizes
e— tpy teo
Vee =N icc
SUPPLY ____—;l( 50% 0%
CURRENT N— s
1620-8
Write Cycle No. 1 (WE Controlled) ™ %
f twe —y
ADDRESS 4—( ;k
tscs
s N\ v 77777777777
taw ta —>
tsa towe
wE = A
f tsp | tip
DATAIN * DATA-IN VALID %
[ thzwe 'j [ tizwe —41
DATA I/0 DATA UNDEFINED D HIGH IMPEDANCE
N eam————
1620-9
Write Cycle No. 2 (CS Controlled)™ !
twe
ADDRESS je j 6
tsa tscs
(e} X -
taw tra
towe
WE NONMOMOMONOUONNVNNNNNNNNNNNNNNN N v AAIIIIII NI
e tso ! tho
DATA IN * DATA-IN VALID *
r— tzwg —>
DATA I/0 DATA UNDEFINED )_w
1620-10

Note: IfCS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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;};%MSS __PRELIMINARY

SEMICONDUCTOR —=

Truth Table Ordering Information

CS|UB| LB| OE|WE |Input/Outputs Mode Speed Ordering Code | Package | Operating
H{X[X|X[X High Z | Deselect Power Down Type Range
Lla|la|Xx]|X High Z Deselect Power Down 45 | CYM1620HD-45C HDO03 Commercial
L|L|L|L]|H |DataOutg-15 Read CYM1620LHD-45C HDO3
L|H|L|L|H|DataOutp7 | Read Lower Byte CYM1620HD-45MB | HDO03 | Military
L|L|H|L|H|DataOutg 15| Read Upper Byt CYM1620LHD-45SMB| HDO3
Livio x| L] Datamg-is Write 55 | CYMI1620HD-55C HDO03 Commercial
Ll{H|L]X|L]| Datalng_y | Write Lower Byte CYM1620LHD-55C | HDO3
L|L|H|X|L |Datalng.15s | Write Upper Byte CYM1620HD-55MB HDO3 | Military
LT [T H| 8] Hehz Descloet CYM1620LHD-SSMB| HD03
LIH|L{H|H High Z Deselect
L{iL{H|H|H High Z Deselect

Document #: 38-M-00008
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Features

High-density 1 Megabit SRAM Module
High speed CMOS SRAMs

— Access time - 25 ns

CYM1621

SEMICONDUCTOR

Functional Description

The CYM1621 is a high performance
1-Megabit Static RAM module organized
as 64K words by 16 bits. This module is
constructed from sixteen 64K x 1 SRAMs

64K x 16 Static RAM
Module

on the data lines (Dx) is written into the
memory location specified on the address
pins (A, through A,).

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

e Customer configurable - x4, x8, x16 in Leadless Chip Carriers mounted on a b ditions th h
o Low active power — 6.8 W (max) ceramic substrate with pins. Four separate L;Sﬁ)::go:'gsc} ﬁ: dc?:f;fa% die‘:s"l;iz';'
e Hermetic SMD Technolo CS pins are used to control each 4-bit . .
e & nibble of the 16-bit word. This feature ~ *1 @ppear on the data lines (Dx).
© TTL compatible inputs and outputs permits the user to configure this module ~ The Data output is in the high impedance
e Low profile as either 256K x 4, 128K x 8 or 64K x 16 state when chmngble (CSx) is HIGH or
— Max. height - .270 in. organization through external decoding write enable (WE) is LOW.
o Small PCB footprint - 2 sq in. and appropriate pairing of the outputs. Power is consumed in each 4-bit nibble
e 2V data retention (L version) Writing to the device is accomplished only when the appropriate CS is enabled,
when the chip select (CSy) and write thus reducing power in