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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 RAMs, then PROMs, PLDs, LOGIC, and
finally the BridgeMOSTM product family. FIFO products
are included in the LOGIC section. Within each section,
data sheets are arranged in order of part number. Quality
and Reliability aspects follow next, then a compilation of
various Application Briefs, and finally Thermal Data and
Packages.

Published January 19, 1987

BridgeMOS™ 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 which is how the manual is set up. To
further help you in identifying parts, a Product Line Cross
Reference is in Product Information. Use it to find the
Cypress part number that is comparable to another manu-
facturer’s part number.
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Cypress Semiconductor Background

Cypress Semiconductor was founded in April of 1983, be-
came a public company in May 1986, and has established
itself as a leader in high performance CMOS products. The
Cypress CMOS product line is targeted to replace slower
bipolar and NMOS products with higher reliability, high
speed and low power. The initial process employed 1.2 mi-
cron geometries. Cypress has now placed into production a
submicron (0.8 micron) process, further enhancing density
and performance at manageable power levels.

Cypress products fall into three families: High Speed Static
RAMs, Programmable Products, and Logic. Members of
the Static RAM family include devices in densities of 64
bits to 64K bits and performance from 7 to 35 ns. The
various organizations from 16 x 4, 256 x 4 through 64K x
1, 8K x 8, and 16K x 4 provide field applications in large
mainframes, high speed controllers, communications, and
graphics display.

Cypress Programmable Products consist of high speed
CMOS PROMs and Programmable Logic Devices (PLDs),
both employing an EPROM programming element. Like
the High Speed Static RAM family, these products are the
natural choice to replace older devices, manufactured in
bipolar technology, because they provide superior perform-
ance at one half of the power consumption. Densities range
from 4K bits to 256K in byte wide organization. To sup-
port new programmable products Cypress introduced the
QuickPro programming system (CY3000). A single, IBM
PC compatible board is available to program all Cypress
PLDs and PROMs. The programming is updated via flop-
py disk, thereby allowing for quick support from Cypress
Semiconductor on new products.

Logic products include a 16-bit slice, the CY7C9101, and
support devices, as well as a family of FIFOs that range
from 64 x 4 to 2048 x 9. FIFOs provide the interface be-
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tween 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 dis-
tributed at a speed commensurate with need.

Cypress’ semiconductors are “Made in USA”. Situated in
California’s Silicon Valley and Round Rock (Austin) Tex-
as, Cypress houses R&D, design, wafer fabrication, assem-
bly, and administration. The facilities are designed to the
most demanding technical and environmental specifica-
tions in the industry. In many other semiconductor facili-
ties, wafers are fabricated in Class 100 environments, often
under laminar flow hoods only. 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 particulate 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 de-
gree Fahrenheit tolerance; filtered air is completely ex-
changed > 10 times each minute throughout the fab; crit-
ical equipment is situated on isolated slabs to minimize
vibration.

Attention to assembly is just as critical. Assembly is done
in a clean room until the silicon die is sealed in a package.
Lead frames are handled in carriers or cassettes through
the entire operation. Automated robots remove and replace
parts into cassettes. Using sophisticated automated equip-
ment, 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 product. Cypress has
grown very quickly to become “the best”.
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Cypress CMOS 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. That places its product lines ahead of its bipolar
competitors in all three areas.

Cypress initially introduced a 1.2 micron “N” well tech-
nology with double layer poly, single layer metal and an
EPROM capability. The process employs lightly doped ex-
tensions of the heavily doped source and drain regions for
both “N” and “P” channel transistors for significant im-
provement in gate delays. Further improvements in per-
formance, through the use of substrate bias techniques,
have added the benefit of eliminating the input and output
latchup characteristics associated with the older CMOS
technologies.

To maintain our leadership position in CMOS Technology,
Cypress has introduced a sub-micron technology into pro-
duction. This process reduces the channel length from the
current 1.2 microns to 0.8 microns. This sub-micron break-
through makes Cypress’ CMOS the most advanced pro-
duction process 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 2000 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.

The Cypress CMOS technology has been carefully de-

signed, creating products that are “only the best” in high
speed, excellent reliability, and low power.
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Military Overview

Introduction

Success at any endeavor requires a high level of dedication
to the task. Cypress Semiconductor has demonstrated its
dedication through its corporate commitment to support
the military marketplace. The commitment starts with
product design. All products that are designed on our
state-of-the-art CMOS processes must meet the full —55 to
+ 125 degree C operational criteria for military use. The
commitment continues with the 1986 DESC certification
of our automated U.S. facility in San Jose, California. The
commitment shows in our dedication to meet and exceed
the stringent quality and reliability requirements of MIL-
STD-883 and MIL-M-38510. It shows in Cypress’ partici-
pation in each of the military processing programs: 883C-
Compliant, SMD (Standard Military Drawing) and JAN.
Finally, our commitment shows in our leadership position
in special packages for military use.

Product Design

Every Cypress product is designed to meet or exceed the
full temperature and functional requirements of military
product. This means that Cypress builds military product
as a matter of course, rather than as an accidental benefit
of favorable test yield. Designs are being carried out on our
industry-leading 0.8 micron CMOS process. Cypress is able
to offer a family of products that are industry leaders in
density, low operating current and high speed. In addition,
our technology results in products with very small manu-
facturable die sizes that will fit into the LCC’s and flat-
packs so often used on military programs.

DESC-Certified Facility

On May 8, 1986, the Cypress facility at 3901 North First
Street in San Jose, California was certified by DESC for the
production of JAN Level B CMOS Microcircuits (copy
attached). This certification not only provided Cypress
with the ability to qualify product for JAN use, but it also
benefits all of our customers by acknowledging that our
San Jose facility has the necessary documentation and pro-
cedures in place to manufacture product to the most strin-
gent of quality and reliability requirements. Our wafer fab-
rication facility is a Class 10 manufacturing environment
and our assembly facility is also a clean room. In addition,
our highly automated assembly facility is entirely located
in the U.S.A. and is capable of handling virtually any her-
metic package configuration.

1-3

Quality and Reliability

MIL-STD-883 and MIL-M-38510 spell out the toughest of
quality and reliability standards for military products. Cy-
press products meet all of these requirements and more.
Our in-house quality and reliability programs are being up-
dated regularly with tighter and tighter objectives. Please
refer to the chapter on Quality, Reliability and Process
Flows for further details.

Military Product Offerings

Cypress offers three different levels of processing for mili-
tary product.

First, all Cypress products are available with processing in
full compliance with MIL-STD-883, Revision C.

Secondly, selected products are available to the SMD
(Standard Military Drawing) program supervised by
DESC. These products are not only fully 883-C compliant
but they are also screened to the electrical requirements of
the applicable military drawing.

Third, selected products are available as JAN devices.
These products are processed in full accordance with MIL-
M-38510 and screened to the electrical requirements of the
applicable JAN slash sheet.

Product Packaging

All packages for military product are hermetic. A look at
the package appendix in the back of this data book will
give the reader and appreciation of the variety of packages
offered. Included are cerdips, windowed cerdips, leadless
chip carriers (LCC’s), leadless chip carriers with windows
for reprogrammable products, cerpack and bottom-brazed
flatpacks and pin grid arrays. As indicated above, all of
these packages are assembled in the U.S. in our highly au-
tomated San Jose plant.

Summary

Cypress Semiconductor is committed to the support of the
military marketplace. Our commitment is demonstrated by
our product designs, our DESC-certified facility, our quali-
ty and reliability programs, our support of all levels of mili-
tary processing and by our leadership in special packaging.
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Product Selection Guide

CYPRESS
SEMICONDUCTCR
Size Organization Pins Part Number Speed (ns) b(d‘mi"gfg"“ Packages
SRAMs 64 16 x 4—Inverting 16 CY7C189 taA=15,25 55@25 D,L P
64 16 x 4—Non-Inverting 16 CY7C190 taA=15,25 55@25 D,L,P
64 16 x 4—Inverting 16 CY74S189 tAA=135 Pess D,P
64 16 x 4—Inverting 16 CY27803A taA=25,35 %@ D,LP
64 16 x 4—Non-Inverting 16 CY27S07A taa =25,35 %@ D,L P
64 16 x 4—Inv. Low Power 16 CY27LS03M tAA =65 B @65 D,L
1024 256 x4 22 CY7C122 taa=15,25,35 60 @25 D,LP,S
1024 256x4 PZN CY7C123 taa=712,15 120e7 D,L,P
1024 256x4 22 CY9122/91L22 taa =25,35,45 120@25 D,P
1024 256x4 22 CY93422A/931422A taa =35,45, 60 80 @45 D,p
4096 4096 x 1—CS Power Down 18 CYT7C147 tAA =25,35,45 80/10 @ 35 D,LP
4096 4096 x 1—CS Power Down 18 CY2147/21147 taa =135,45,55 125/25 @ 35 D,P
4096 1024 x 4—CS Power Down 18 CY7C148 taa =25,35,45 80/10 @ 35 D,L,P
4096 1024 x 4—CS Power Down 18 CY2148/21148 taa=135,45,55 120/20 @ 35 D,P
4096 1024 x4 18 CY7C149 taa=25,35,45 80@3s D,LP
4096 1024 x4 18 CY2149/21149 taa=35,45,55 120@35 D,P
4096 1024 x 4—Separate I/0 248 CY7C150 taa=15,25,35 9@ D,LP
8192 1024 x 8—Dual Port 48 CY7C130 taa=135,45,55 120@35 D,L,P
8192 1024 x 8—Dual Port (Slave) 48 CY7C140 taa=135,45,55 120@35 D,LP
16384 2048 x 8—CS Power Down 248 CY7C128 taa =25,35,45,55 90/20 @ 55 D,LP,S
16384 2048 x 8—CS Power Down 24 CY6116 taa =35,45,55 120/20 @ 45 D,L
16384 16384 x 1—CS Power Down 20 CY7C167/L taA =25,35,45 45/15 @25 D,LPS
16384 4096 x 4—CS Power Down 20 CYT7C168/L taa=25,35,45 70/15 @ 25 D,LP,S
16384 4096 x 4 20 CY7C169/L taA =25,35,40 70 e?2s D,LP
16384 4096 x 4—Output Enable . 228 CY7C170 taa=125,35,45 90 @45 D,LP
16384 4096 x 4—Separate I/O 248 CY7C171/L taa=25,35,45 70/10 @ 25 D,L,P,S
16384 4096 x 4—Separate 1/0 248 CY7C172/L taa=25,35,45 70/10 @ 25 D,LP,S
16384 2048 x 8—Dual Port 48 CY7C132 tAA=35,45,55 120@35 D,L,P
16384 2048 x 8—Dual Port (Slave) 48 CY7C142 taa =35,45,55 120@35 D,LP
65536 8192 x 8—CS Power Down 288 CY7C185/L taa=35,45,55 100/20/1 @ 35 D,LPS
65536 8192 x 8—CS Power Down 28 CYT7C186/L taa=35,45,55 100/20/1 @ 35 D,P
65536 16384 x 4—CS Power Down 228 CY7Cl164/L taA =25,35,45 70/20/1 @ 25 D, LS
65536 16384 x 4—Output Enable 248 CYTC166/L taa =25,35,45 70/20/1 @ 25 D,L,P,S
65536 16384 x 4—Separate I/0 288 CY7C161/L tAa =25, 35,45 70/20/1 @ 25 D,LP,S
65536 16384 x 4—Separate I/0 288 CY7C162/L taA =25,35,45 70/20/1 @ 25 D,LPS
65536 65536 x 1—CS Power Down 228 CY7C187/L tAa=125,35,45 70/20/1 @ 25 D,L,P,S
262144 32768 x 8—CS Power Down 28 CY7C198 taa=35,45,55 100/20 @ 35 D,P
262144 32768 x 8—CS Power Down 288 CY7C199 taa=35,45,55 100/20 @ 35 D,P
262144 65536 x 4—CS Power Down PZN CY7C194 tAA =25,35,45 70/20 @ 25 D,P
262144 65536 x 4—Separate I/0 288 CY7C191 taa =25,35,45 70/20 @ 25 D,P
262144 65536 x 4—Separate I/0 288 CY1C192 tAA =25,35,45 10/20@25 D,P
262144 262144 x 1—CS Power Down xS CY71C197 taA=125,35,45 70/20 @ 25 D,P
PROMs 4096 512 x 8—Registered 248 CY7C225 tsa/co=25/12,30/15 90 D,LP
8192 1024 x 8—Registered 248 CY7C235 tsa/co = 30/15, 40/20 90 D,L,P
8192 1024x 8 48 CY7C281 taa=130,45 90 D,L,P
8192 1024 x 8 24 CY7C282 taa=130,45 90 D,LP
16384 | 2048 x 8—Registered us | cyicusL tsa/co=25/12,35/15 | 100/60 D,LP,QW,S
16384 2048x8 248 CY7C291/L tAA=135,50 90/60 D,L,P,QW,S
16384 2048 x 8 24 CY7C292/L tAA=35,50 90/60 D,P
65536 8192 x 8—CS Power Down 248 CY7C261 taa =35,40,45,55 100/30 D,L,P,QW,S
65536 8192x8 248 CY7C263 taA =35, 40,45, 55 100 D,L,P,QW,S
65536 8192x8 24 CY7C264 taA =35, 40, 45, 55 100 D,P
65536 | 8192 x 8—Registered, Diagnostic | 285 | CY7C269 tsa/co0=40/20,50/25 | 100 D,L,P,QW,S
65536 | 8192 x —Registered, Diagnostic | 32 CY7C268 tsA/c0=40/20,50/25 | 100 D,L,Q W
131072 16384 x 8—CS Power Down 288 CY1C251 tAA =45,55, 65 100/30 D,L,P,QW,S
131072 16384 x 8 288 CY7C253 taa =45, 55, 65 100 D,L,P,QW,S
131072 16384 x8 28 CY7C254 tAA =45, 55, 65 100 D,P
262144 32768 x 8—CS Power Down 28 CY7C271 tAA =155,65,75 100/30 D,L,P,QW,S
Notes: Package Code:
The above specifications are for the commercial temperature range of 0°C to 70°C. D = CERAMIC DIP
Military temperature range (—55°C to + 125°C) product processed to MIL-STD-883 Revision C is also available. F = FLATPAK
Speed and power selections may vary from those above. G = PIN GRID ARRAY
Commercial grade product is available in plastic, CERDIP, or LCC. Military grade product is available in J = PLCC
CERDIP or LCC. PLCC and SOIC packages are available on some products. K f CERPAK
All power supplies are Voc = 5V £10%. ]l; _ {;EESTI c
228 stands for 22-pin 300 mil. 24S stands for 24-pin 300 mil. 28S stands for 28-pin 300 mil. Q = WINDOWED LCC
F and K packages are special order only. S = SOIC

W = WINDOWED CERDIP
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Product Selection Guide (continueq)

CYPRESS
SEMICONDUCTOR
Size Organization Pins Part Number Speed (ns) "’ﬂﬁ"gﬁ“ Packages
PLDs PALC20 16L8 20 CYPALCI6LS/L tpp=20 70/45 D,L,P,QW
PALC20 16R8 20 CYPALC16R8/L ts/co=20/15 70/45 D,L,P,QW
PALC20 16R6 20 CYPALCI6R6/L tpD/s/co=20/20/15 70/45 D,L,P,Q W
PALC20 16R4 20 CYPALC16R4/L tpp/s/co=20/20/15 70/45 D,L,P,QW
PLDC24 22V10—Macro Cell 48 CYPALC22V10/L tpD/s/CcO=25/15/15 90/55 D,L,P,QW,J
PLDC24 20G10—Generic 148 CYPLDC20G10 tpp/s/co=25/15/15 55 D,L,P,QW,J
PLDC28 7C330—State Machine 288 CY7C330 50 MHz 120/30 D,L,P,QW,J
PLDC28 7C331—Asynchronous 288 CY7C331 25MHz 180/90 D,L,P,QW,J
PLDC28 7C332—Combinatorial 288 CY7C332 40 MHz 180/90 D,L,P,QW,J
FIFOs 256 64 x 4—Cascadeable 16 CY3341 1.2,2MHz 45 D,P
256 64 x 4—Cascadeable 16 CY7C401 5,10, 15MHz 75 D,L,P,S
256 64 x 4—Cascadeable/OE 16 CY7C403 10, 15, 25 MHz 75 D,L,P,S
320 64 x 5—Cascadeable 18 CY7C402 5,10, 15 MHz 75 D,L,P,S
320 64 x 5—Cascadeable/OE 18 CY7CA4 10, 15, 25 MHz 75 D,LP,S
512 64 x 8—Cascadeable/OE 288 CY7C408 15, 25, 35 MHz 120 D,L,P,S
576 64 x 9—Cascadeable 288 CY7C409 15,25,35 MHz 120 D,L,P,S
4608 512 x 9—Cascadeable 28 CY1C412 30, 40, 65 MHz 100 @ 20 MHz D,LP,S
9216 1024 x 9—Cascadeable 28 CY7C424 30, 40, 65 MHz 100 @ 20 MHz D,L,PS
18432 2048 x 9—Cascadeable 28 CY7C429 30, 40, 65 MHz 100 @ 20 MHz D,L,P,S
LOGIC 2901—4 Bit Slice 40 CY7C901 tcLk =23,31 70 D,L,P,J
2901—4 Bit Slice 40 CY2901 C 140 D,P
4x2901—16 Bit Slice 64 CY7C9101 tcLk = 30, 40 60 D,L,P,G,J
2909—Sequencer 28 CY7C909 tcLk = 30,40 55 D,L,PJ
2911—Sequencer 20 CY70911 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 tcLk =40, 50, 93 100 D,L,PJ
2910—Controller (9 Word Stack) 40 CY2910 A 170 D,L,P,J
16 x 16—Multiplier 64 CYT1C516 tmMc=38,45,55,75 100 @ 10 MHz D,LP,G,J
16 x 16—Multiplier 64 CY7C517 tMc=138,45, 55,75 100 @ 10 MHz D,L,P,G,J
16 x 16—Multiplier/Accumulator 64 CY7C510 tMc =45, 55, 65, 75 100 @ 10 MHz D,L,P,G,J
Notes: Package Code:
The above specifications are for the commercial temperature range of 0°C to 70°C. D = CERAMIC DIP
Military temperature range (—55°C to + 125°C) product processed to MIL-STD-883 Revision C is also available. F = FLATPAK
Speed and power selections may vary from those above. G = PIN GRID ARRAY
Commercial grade product is available in plastic, CERDIP, or LCC. Military grade product is available in J = PLCC
CERDIP or LCC. PLCC and SOIC packages are available on some products. K = CERPAK
All power supplies are Vcc = 5V +£10%. L =LCcC
228 stands for 22-pin 300 mil. 24S stands for 24-pin 300 mil. 28S stands for 28-pin 300 mil. P = PLASTIC

F and K packages are special order only.

Q = WINDOWED LCC

S = SOIC

W = WINDOWED CERDIP
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Ordering Information

Specific ordering codes are indicated in the detailed data sheets. In general, the product codes follow
the format below:

PLD FAMILIES
PREFIX DEVICE SUFFIX
Fcy V Ppacc 1er8 ¥ F=25 pC !
cY PALC 16R8 L=35 P C
cY PAL C 22V10 =25 WC
RAM, PROM, FIFO, P A
PREFIX DEVICE SUFFIX
Vey v 1 7c128 ' '-45DMB'
cY 7C245  L-35P C
cY 7C404 -25DMB
cY 7901 -23pPC

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

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

e 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
S=S0IC
W= WINDOWED CERDIP

SPEED
LOW POWER OPTION

0018-1

i.e. CY7C128-35PC, CYPALC16R8L-25PC

Cypress FSCM # 65786
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F Cypress

®
Product Line Cross Reference
SEMICONDUCTCOR - -
CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS
2147-35C 7C147-35C 2911AC 7C911-40C 7C167-35C 7C167-25C 7C253-55C 7C253-45C
2147-45C 2147-35C 2911AM 7C911-40M 7C167-45C TC167L-35C 7C253-65C 7C253-55C
2147-45C 7C147-45C 3341C 3341-2C 7C167-45M 7C167-35M + 7C253-65M 7C253-55M
2147-45M 7C147-45M 334IM 33412M 7C168L-35C 7C168L-25C 7C254-55C 7C254-45C
2147-55C 2147-45C 3341-2C 7C401-5C+ 7C168-25C 7C168L-25C 7C254-65C 7C254-55C
2147-55M 2147-45M 3341-2C 7C402-5C 7C168-35C 7C168-25C 7C254-65M 7C254-55M
2148-35C 21148-35C 54S189M 27S03M 7C168-45C 7C168L-35C 7C261-45C 7C261-35C
2148-35C 7C148-35C 6116-45C 6116-35C 7C168-45M 7C168-35M + 7C261-55C 7C261-45C
2148-35M 7C148-35M 6116-55C 6116-45C 7C169L-35C 7C169L-25C 7C261-55M 7C261-45M
2148-45C 211L48-45C 6116-55M 6116-45M 7C169-25C 7C169L-25C 7C263-45C 7C263-35C
2148-45C 2148-35C 74S189C 27S03C 7C169-35C 7C169-25C 7C263-55C 7C263-45C
2148-45M 7C148-45M 7C122-25C 7C122-15C+ 7C169-40C 7C169L-35C 7C263-55M 7C263-45M
2148-45M 2148-35M 7C122-35C 7C122-25C 7C169-40M 7C169-35M + 7C264-45C 7C264-35C
2148-55C 2148-45C 7C122-35M 7C122-25M 7C170-35C 7C170-25C 7C264-55C 7C264-45C
2148-55C 21148-55C 7C123-12C 7C123-7C 7C170-45C 7C170-35C + 7C264-55M 7C264-45M
2148-55M 2148-45M 7C128-35C 7C128-25C 7C170-45M 7C170-35M + 7C268-50C 7C268-40C +
2149-35C 21149-35C 7C128-45C 7C128-35C 7C171L-35C 7C171L-25C 7C268-60C 7C268-50C
2149-35C 7C149-35C 7C128-45M 7C128-35M + 7C171-25C 1CI171L-25C 7C268-60M 7C268-50M +
2149-35M 7C149-35M 7C128-55C 7C128-45C+ 7C171-35C 71C171-25C 7C269-50C 7C269-40C +
2149-45C 21L49-45C 7C128-55M 7C128-45M + 7C171-45C 7C171L-35C 7C269-60C 7C269-50C
2149-45M 2149-35M 7C130-45C 7C130-35C 7C171-45M 7C171-35M + 7C269-60M 7C269-50M +
2149-45M 7C149-4SM 7C130-55C 7C130-45C TC172L-35C 7C172L-25C 7C281-45C 7C281-30C
2149-55C 2149-45C 7C130-55M 7C13(_)—45M 7C172-25C 7C172L-25C 7C282-45C 7C282-30C+
2149-55C 21149-55C 7C132-45C 7C132-35C 7C172-35C . 7C172-25C 7C291L-35C 7C291-35C+
2149-55M 2149-45M 7C132-55C 7C132-45C 7C172-45C TC172L-35C 7C291L-50C 7C291L-35C
21148-35C 7C148-35C 7C132-55M 7C132-45M 1C172-45M 7C172-35M + 7C291-35C 7C291-25C+
21L48-45C 21148-35C 7C147-35C 7C147-25C+ 7C185-45C 7C185-35C 7C291-50C 7C291-35C
21148-45C 7C148-45C 7C147-45C 7C147-35C 7C185-55C 7C185-45C 7C291-50M 7C291-35M
21L48-55C 21148-45C 7C147-45M 1C147-35M 7C185-55M 7C185-45M 7C292L-35C 7C292-35C+
21149-35C 7C149-25C 7C148-35C 7C148-25C + 7C186-45C 7C186-35C 7C292L-50C 7C292L-35C
21149-45C 21149-35C 7C148-45C 7C148-35C 7C186-55C 7C186-45C 7C292-35C 7C292-25C+
211L49-45C 7C149-45C 7C148-45M 7C148-35M 7C186-55M 7C186-45M 7C292-50C 7C292-35C
21L49-55C 21L49-45C 7C149-35C 7C149-25C + 7C187-35C 7C187-25C 7C401-10C 7C401-15C
27S03AC 7C189-25C 7C149-45C 7C149-35C 7C187-45C 7C187-35C 7C401-10M 7C401-15M
27S03AM 7C189-25M 7C149-45M 7C149-35M 7C187-45M 7C187-35M 7C401-5C 7C401-10C
27803C 27S03AC 7C150-25C 7C150-15C 7C189-18C 7C189-15C 7C402-10C 7C402-15C
27803C 745189C 7C150-35C 7C150-25C 7C189-25C 7C189-15C+ 7C402-10M 7C402-15M
27S03M 54S189M 7C150-35M 7C150-25M 7C190-18C 7C190-15C 7C402-5C 7C402-10C
27S03M 27S03AM 7C161-35C 71C161-25C : 7C190-25C 7C190-15C + 7C403-10C 7C403-15C
27S07AC 7C190-25C 7C161-45C 7Cl61-35C_ 7C225-30C 7C225-25C 7C403-10M 7C403-15M
27S07AM 7C190-25M 7C161-45M 7C161-35M 7C225-30M 7C225-25M 7C403-15C 7C403-25C
27807C 27S07AC 7C162-35C 7C162-25C ‘ 7C225-40C 7C225-30C 7C403-15M 7C403-25M
27S0T™ 27S07AM 7C162-45C 7C162-35C 7C225-40M 7C225-35M 7C404-10C 7C404-15C
27S0T™M 7C190-25M 7C162-45M 7C162-35M 7C235-40C 7C235-30C 7C404-10M TC404-15M
2901CC 7C901-31C 7C164-35C 7C164-25C TC245L-35C 7C245-35C + 7C404-15C 7C404-25C
2901CM 7C901-32M 7C164-45C 7C164-35C 7C245L-45C 7C245L-35C 7C404-15M TCA04-25M
2909AC 7C909-40C 7C164-45M 7C164-35M 7C245-35C 7C245-25C 7C408-15C 7C408-25C
2909AM 7C909-40M 7C166-35C 7C166-25C 7C245-45C 7C245-35C 7C408-15M 7C408-25M
2910AC 7C910-50C 7C166-45C 7C166-35C 7C245-45M 7C245-35M 7C408-25C 7C408-35C
2910AM 7C910-51M 7C166-45M 7C166-35M 7C251-55C 7C251-45C 7C408-25M 7C408-35M
2910C 2910AC 7C167L-35C 7C167L-25C 7C251-65C 7C251-55C 7C409-15C 7CA409-25C
2910M 2910AM 7C167-25C TC167L-25C 7C251-65M 7C251-55M 7C409-15M 7C409-25M

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 Igp;

*

= 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)

CYPRESS

SEMICONDUCTOR
CYPRESS CYPRESS CYPRESS CYPRESS AMD CYPRESS AMD CYPRESS
7C409-25C 7C409-35C 93L422AC 7C122-35C 2148-45M 2148-45M 27PS191AM 7C292-50M +
7C409-25M 7C409-35M 93L422AM 7C122-35M 2148-55C 2148-55C 27PS191C 7C292-50C
7C412-12C 7C412-15C 931422C 93L422AC 2148-55M 2148-55M 27PS19IM 7C292-50M +
7CA12-12M 7C412-15M 93L422M 93L422AM 2148-70C 2148-55C 27PS281AC 7C281-45C
7C412-15C 7C412-25C PALCI6L8L-35C PALCI6LSL-25C 2148-70M 2148-55M 27PS281AM 7C281-45M +
7C412-15M 7C412-20M PALCI6L8-25C  PALCI6LSL-25C 2149-35C 2149-35C 27PS281C 7C281-45C
7C412-20C 7C412-25C PALCI6L8-30M  PALCI6L8-20M 2149-45C 214945C 27PS281IM 7C281-45M +
7C412-20M 7C412-25M PALCI6L8-35C  PALCI6L8-25C 2149-45M 2149-45M 27PS291AC 7C291-50C
7C510-55C 7C510-45C PALCI6L8-40M  PALCI16L8-30M 2149-55C 2149-55C 27PS291AM 7C291-50M +
7C510-65C 7C510-55C PALCI6R4L-35C PALCI6R4L-25C 2149-55M 2149-55M 27PSV1IC 7C291-50C
7C510-65M 7C510-55M PALC16R4-25C  PALCI6R4L-25C 2149-70C 2149-55C 27PS291IM 7C291-50M +
7C510-75C 7C510-65C PALC16R4-30M  PALC16R4-20M 2149-70M 2149-55M 27S03AC 27S03AC
7C510-75M 7C510-65M PALCI6R4-35C  PALC16R4-25C 2167-35C 7C167-35C 27S03AM 27503AM
7C516-45C 7C516-38C PALCI6R4-40M PALCI16R4-30M 2167-35M 7C167-35M 27803C 27803C
7C516-55C 7C516-45C PALCI6R6L-35C PALCI16R6L-25C 2167-45C 7C167-45C 27503M 27S03M
7C516-55M 7C516-42M PALC16R6-25C  PALCI6R6L-25C 2167-45M 7C167-45M 27S07AC 27807AC
7C516-65C 7C516-55C PALCI6R6-30M  PALCI16R6-20M 2167-55C 7C167-45C 27507AM 27S07AM
7C516-65M 7C516-55M PALCI6R6-35C  PALCI6R6-25C 2167-55M 7C167-45M 27807C 27807C
7C516-75C 7C516-65C PALCI6R6-40M  PALC16R6-30M 2167-70C 7C167-45C 27S07T™M 27S0T™M
7C516-15M 7C516-65M PALCI6R8L-35C PALCI6RSL-25C 2167-70M 7C167-45M 27S181AC 7C282-30C
1C517-55C 7C517-45C PALCI6R8-25C  PALCI6RSL-25C 2168-35C 7C168-35C 27S181AM 7C282-45M
7C517-65C 7C517-55C PALCI6R8-30M  PALCI6R8-20M 2168-45C 7C168-45C 278181C 7C282-45C
7C517-65M 7C517-55M PALCI6R8-35C  PALCI6R8-25C 2168-4SM 7C168-45M 27S18IM 7C282-45M
1C517-75C 7C517-65C PALCI6R8-40M PALCI6R8-30M 2168-55C 7C168-45C 278191AC 7C292-35C
1C517-15M 7C517-65M PALC22VI0L-25C PALC22V10-25C+ | 2168-55M 7C168-4SM 278191AM 7C292-50M
7C901-31C 7C901-23C+ PALC22V10L-35C PALC22VI0L-25C | 2168-70C 7C168-45C 275191C 7C292-50C
7C901-32M 7C901-2TM PALC22V10-35C  PALC22V10-25C 2168-70M 7C168-45M 278191IM 7C292-50M
7C909-40C 7C909-30C PALC22V10-40M PALC22V10-30M 2169-40C 7C169-40C 27825AC 7C225-30C
7C909-40M 7C909-30M PLDC20G10-35C PLDC20G10-25C 2169-50C 7C169-40C 27825AM 7C225-35M
7C9101-40C 7C9101-30C PLDC20G10-40M PLDC20G10-30M 2169-50M 7C169-40M 27825C 7C225-40C
7C9101-45M 7C9101-35M 2169-70C 7C169-40C 27825M 7C225-40M
7C910-50C 7C910-40C AMD CYPRESS 2169-70M 7C169-40M 278258AC 7C225-25C
7C910-51M 7C910-46M PREFIX:Am PREFIX:CY 2114745C 7C147-45C 278258AM 7C225-35M
7C910-93C 7C910-50C PREFIX:SN PREFIX:CY 21147-55C 7C147-45C 278281AC 7C281-30C
7C910-99M 7C910-51M SUFFIX:B SUFFIX:B 21L47-70C 7C147-45C 278281AM 7C281-45M
7C911-40C 7C911-30C SUFFIX:D SUFFIX:D 2114845C 21148-45C 275281C 7C281-45C
7C911-40M 7C911-30M SUFFIX:F SUFFIX:F 21148-55C 21LA48-55C 275281IM 7C281-45M
9122-25C 91L22-25C SUFFIX:L SUFFIX:L 21148-70C 21L48-55C 278291AC 7C291-35C
9122:25C 7C122-15C SUFFIX:P SUFFIX:P 2114945C 21149-45C 275291AM 7C291-50M
9122-35C 9122:25C 2130-100C 7C130-55C 21149-55C 21149-55C 278291C 7C291-50C
9122-35C 91L22-35C 2130-120C 7C130-55C 21L49-70C 21L49-55C 278291IM 7C291-50M
9122-45C 93L422C 2130-70C 7C130-55C 27L803C 27LS03C 27835AC 7C235-30C
91L22-25C 7C122-25C 2147-35C 2147-35C 27LS03M 27LS03M + 27835AM 7C235-40M
91L22-35C 7C122-35C 214745C 2147-45C 27LS07C 27807C+ 27835C « 7C235-40C
91L22-45C 93L422AC 214745M 2147-45M 27LS191C 7C292-35C 27835M 7C235-40M
93422AC 9122-35C 2147-55C 2147-55C 27L8291C 7C291-35C 27845AC 7C245-35C
93422AC 7C122-35C 2147-55M 2147-55M 27LS291IM 7C291-35M 27845AM 7C245-45M
93422AM 7C122-35M 2147-70C 2147-55C 27PS181AC 7C282-45C 27845C 7C245-45C
93422C 93L422AC 2147-70M 2147-55M 27PS181AM 7C282-45M + 27845M 7C24545M
93422M 93422AM 2148-35C 2148-35C 27PS181C 7C282-45C 278458AC 7C245-25C
93422M 93L422AM 2148-35M 2148-35M 27PS18IM 7C282-45M + 27S49AC 7C264-45C
93L422AC 91L22-45C 2148-45C 2148-45C 27PS191AC 7C292-50C 27S49AM 7C264-55M

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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3§ Cpress

Product Line Cross Reference (continued)

SEMICONDUCTOR

AMD CYPRESS AMD CYPRESS AMD CYPRESS AMD CYPRESS
27S49A-45C 7C264-45C 9128-100C 6116-55C 99C641-70M 7C187-45M PAL16L8QC PALC16LSL-35C
27849C 7C264-55C 9128-120M 6116-55M 99C68-35C 7C168-35C PAL16L8QM PALC16L8-40M +
27S49M 7C264-55M 9128-150C 6116-55C 99C68-45C 7C168-45C* PALI6R4ALC  PALCI6R4-25C
27851C 7C254-55C 9128-150M 6116-55M 99C68-45M 7C168-45M* [ PALIGR4ALM  PALCI6R4-30M
27S51IM 7C254-65M 9128-200C 6116-55C 99C68-55C 7C168-45C* PAL16R4AM PALCI16R4-30M
2841AC 3341C 9128-200M 6116-55M 99C68-55M 7C168-45M* PAL16R4A-4C  PALCI6R4L-35C
2841AM 334IM 9128-70C 6116-55C 99C68-70C "1C168-45C* PALI6R4A4M  PALCI6R4-40M +
2841C 3341C 9128-90M 6116-55M 99C68-70M 7C168-45M* PAL16R4BM PALCI16R4-20M
2841M 334IM 9150-20C 7C150-15C 99C88H-35C 7C186-35C PALI16R4C PALC16R4-35C

i 2901BC 2901CC 9150-25C 7C150-25C 99C88H-45C 7C186-45C PALI6R4LC PALCI16R4-35C

i’ 2901BM 2901CM 9150-25M 7C150-25M 99C88H-45M 7C186-45M + PAL16R4LM PALC16R4-40M

I
2901CC 2901CC 9150-35C 7C150-35C 99C88H-55C 7C186-55C PAL16R4M PALC16R4-40M
2901CM 2901CM 9150-35M 7C150-35M 99C88H-55M 7C186-55M + PALI16R4QC PALCI16R4L-35C
2909AC 2909AC 9150-45C 7C150-35C 99C88H-70C 7C186-55C PAL16R4QM PALC16R4-40M +
2909AM 2909AM 9150-45M 7C150-35M 99C88H-70M 7C186-55M + PALI6R6AC PALCI16R6-25C
2909C 2909AC 91L22-35C 91L22-35C 99C88-10C 7C186-55C* PALI6R6ALC  PALCI6R6-25C
2909M 2909M 91L22-35M 7C122-35M 99C88-10M 7C186-55M* PAL16R6ALM  PALCI6R6-30M
2910AC 2910AC 91L22-45C 911.22-45C 99C88-12C 7C186-55C* PAL16R6AM PALC16R6-30M
2910AM 2910AM 91L22-45M 7C122-35M 99C88-12M 7C186-55M* PAL16R6A-4C  PALCI6R6L-35C
2910C 2910C 91L22-60C 7C122-35C+ 99C88-15C 7C186-55C* PAL16R6A-4M  PALC16R6-40M
2910M 2910M 91L50-25C 7C150-25C 99C88-15M 7C186-55M* PAL16R6BM PALCI16R6-20M
2910-1C 2910C 91L50-35C 7C150-35C 99C88-20C 7C186-55C* PALI16R6C PALCI16R6-35C
2910-1M 2910M 91L50-45C 7C150-35C 99C88-20M 7C186-55M* PAL16R6LC PALCI6R6-35C
2911AC 2911AC 93422AC 93422AC 99C88-70C 7C186-55C* PAL16R6LM PALC16R6-40M
2911AM 2911AM 93422AM 93422AM 99C88-70M 7C186-55M* PAL16R6M PALC16R6-40M
2911C 2911AC 93422C 93422C 99CL68-35C 7C168-35C PAL16R6QC PALCI6R6L-35C
2911M 2911M 93422M 93422M 99CL68-45C 7C168-45C* PAL16R6QM PALC16R6-40M +
29516AM 7C516-55M 93L422AC 93L422AC 99CL68-45M 7C168-45M* PAL16R8AC PALCI16R8-25C
29516C 7C516-55C 93L422AM 93L422AM 99CL68-55C 7C168-45C* PAL16RS8ALC ~ PALCI16R8-25C
29516M 7C516-55M 931422C 93L422C 99CL68-55M 7C168-45M* PALI6RSALM  PALCI16R8-30M
29517C 7C517-55C 93L422M 93L422M 99CL68-70C 7C168-45C* PAL16R8AM PALC16R8-30M
2951TM 7C517-55M 99C164-35C 7C164-35C 99CL68-70M 7C168-45M* PAL16R8A-4C  PALCI6RSL-35C
29701C 27807C 99C164-45C 7C164-45C 99CL88-10C 7C186-55C* PAL16R8A-4M  PALC16R8-40M
29701M 27S0'TM 99C164-45M 7C164-45M 99CL88-12C 7C186-55C* PAL16R8BM PALCI16R8-20M
29703C 27803C 99C164-55C 7C164-45C 99CL88-15C 7C186-55C* PAL16RSC PALC16R8-35C
29703M 27S03M 99C164-55M 7C164-45M 99CL88-70C 7C186-55C* PAL16RSLC PALCI16R8-35C
29C01BC 7C901-31C 99C164-70C 7C164-45C 99CS88-10M 7C186-55M* PAL16RSLM PALCI6R8-40M
29C01CC 7C901-31C 99C164-70M 7C164-45M 99CS88-12M 7C186-55M* PAL16RSM PALCI16R8-40M
29C101C 7C9101-40C 99C165-35C 7C166-35C 99CS88-15M 7C186-55M* PAL16R8QC PALC16R8L-35C
29C101IM 7C9101-35M 99C165-45C 7C166-45C 99CS88-20M 7C186-55M* PAL16RSQM PALC16R8-40M +
29C10AC 7C910-93C 99C165-45M 7C166-45M 99CS88-70M 7C186-55M* PAL22V10AC PALC22V10-25C
29L516C 7C516-75C 99C165-55C 7C166-45C PALI6L8AC PALCI16L8-25C PAL22VIOAM  PALC22V10-30M
29L516M 7C516-15M 99C165-55M 7C166-45M PALI6LSALC ~ PALCI6L8-25C PAL22V10C PALC22V10-35C
29L517C 7C517-75C 99C165-70C 7C166-45C PALI6LS8ALM  PALCI6L8-30M PAL22VIOM PALC22V10-40M
29L517M 7C517-15M 99C165-70M 7C166-45M PALI16L8AM PALCI16L8-30M
3341C 3341C 99C641-25C 7C187-25C+ PAL16L8A-4C  PALCI6LSL-35C ANALOG—DEV CYPRESS
3341IM 3341M 99C641-35C 7C187-35C + PAL16L8A-4M  PALCI6L8-40M+ | PREFIX:ADSP  PREFIX:CY
54S189M 545189M 99C641-45C 7C187-45C+ PAL16L8BM PALC16L8-20M SUFFIX:883B SUFFIX:B
748189C 74S189C 99C641-45M 7C187-45M PAL16L8C PALCI16L8-35C SUFFIX:D SUFFIX:D
9122-25C 9122-25C 99C641-55C 7C187-45C + PALI16LSLC PALCI16L8-35C SUFFIX:E SUFFIX:L
9122-35C 9122-35C 99C641-55M  7C187-45M PAL16L8LM PALCI16L8-40M SUFFIX:F SUFFIX:F
9122-35M 7C122-35M 99C641-70C 7C187-45C+ PAL16L8M PALC16L8-40M SUFFIX:G SUFFIX:G

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

‘

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

functionally equivalent
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Product Line Cross Reference continueq)

CYPRESS
SEMICONDUCTOR
ANALOG—DEV CYPRESS FAIRCHILD CYPRESS FUJITSU CYPRESS FUJITSU CYPRESS
1010A 7C510-65C + 16RP4A PALC16R4-25C— 2148-55L 21148-55C 81CT74-25 7C164-25C +
1010J 7C510-75C+ 16RP6A PALCI6R6-25C— | 2148-T0L 21148-55C 81C74-25 7C187-25C+
1010K 7C510-75C+ 16RP6A PALCI6R6-20M— | 214945 2149-45C 81C74-35 7C164-35C +
10108 7C510-75M + 16RP8A PALCI6R8-25C— | 2149-55L 21149-55C 81C74-35 7C187-35C +
1010T 7C510-75M + 16RP8A PALCI6R8-20M— | 2149-70L 21149-55C 81C74-45 7C164-45C +
7C901-2TM 7C901-32M 3341AC 3341C . T132E 7C282-45C 81C75-35 7C166-35C
7C901-32M 2901CM 3341C 3341C 7132E-SK 7C281-45C 81C75-45 7C166-45C
54F189 7C189-25M — T132E-W 7C282-45M 81C78-45 7C186-45C+

FAIRCHILD CYPRESS 54F219 7C190-25M — 7132H 7C282-45C 81C78-55 7C186-55C +
PREFIX:F PREFIX:CY 54F413 7C401-15M 7132H-SK 7C281-45C 8464L-100 7C185-55C+
SUFFIX:D SUFFIX:D 548189M 54S189M T132Y 7C282-30C 8464L-70 7C185-45C+
SUFFIX:F SUFFIX:F 74AC1010-40 7C510-45C 7132Y-SK 7C281-30C
SUFFIX:L SUFFIX:L 74F189 7C189-25C— T138E 7C292-50C HARRIS CYPRESS
SUFFIX:P SUFFIX:P 74F219 7C190-25C— 7138E-SK 7C291-50C PREFIX:1 SUFFIX:D
SUFFIX:QB SUFFIX:B 74F413 7C401-15C T138E-W 7C292-50M PREFIX:3 SUFFIX:P
1600C45 7C187-45C+ 74LS189 27LS03C 7138H 7C292-35C PREFIX:4 SUFFIX:L
1600C55 7C187-45C+ 748189 748189C 7138H-SK 7C291-35C PREFIX:9 SUFFIX:F
1600C70 7C187-45C+ 93422AC 93422AC 7138Y 7C292-35C PREFIX:HM PREFIX:CY
1600M55 7C187-45M + 93422AM 93422AM 7138Y-SK 7C291-35C PREFIX:HPL PREFIX:CY
1600M70 7C187-45M + 93422C 93422C T144E 7C264-55C 16LC8-5 PALCI6L8L-35C—
1601C45 7C187-45C* 93422M 93422M TI44E-W 7C264-55M 16LC8-8 PALC16L8-40M +
1601C55 7C187-45C* 93475C 2149-45C 7144H 7C264-55C 16LC8-9 PALCI6L8-40M +
1601C70 7C187-45C* 93L422AC 931L422AC 7144Y 7C264-45C 16RC4-5 PALCI6R4L-35C—
1601M55 7C187-45M* 931422AM 93L422AM 7226RA-20 7C225-30C 16RC4-8 PALCI16R4-40M +
1601IM70 7C187-45M* 93L422C 931422C 7226RA-25 7C225-30C 16RC4-9 PALC16R4-40M +
1620C25 7C164-25C + 93L422M 931422M 7232RA-20 7C235-30C 16RC6-5 PALCI6R6L-35C—
1620C35 7C164-35C+ 93ZAS1AC 7C282-30C 7232RA-25 7C235-30C 16RC6-8 PALCI6R6-40M +
1620M35 7C164-35M + 93Z451AM 7C282-45M 7238RA-20 7C245-25C 16RC6-9 PALC16R6-40M +
1620M45 7C164-45M + 93Z451C 7C282-30C 7238RA-25 7C245-35C 16RC8-5 PALCI6RSL-35C—
1621C25 7C164-25C* 93Z45IM 7C282-45M 8167A-55 7C16745C 16RC8-8 PALC16R8-40M +
1621C35 7C164-35C* 93Z511C 7C292-35C 8167A-70 7C167-45C 16RC8-9 PALCI6R8-40M +
1621M35 7C164-35M* 93Z51IM 7C292-50M 8167-70W 1C167-45M 65162B-5 6116-55C*
1621M45 7C164-45M* 93Z565AC 7C264-45C 8168-55 7C168-45C 65162B-8 6116-55M*
1622C25 7C166-25C + 93Z565AM 7C264-55M 8168-70 7C168-45C 65162B-9 6116-55M*
1622C35 7C166-35C+ 93Z565C 7C264-55C 8168-70W 7C168-45M 65162C-8 6116-55M*
1622M35 7C166-35M + 93Z565M 7C264-55M 8171-55 7C187-45C 65162C-9 6116-55M*
1622M45 7C166-45M + 93Z611C 7C292-25C 8171-70 7C187-45C 651628-5 6116-55C*
1623C25 7C166-25C* 93Z665C 7C264-35C 81C67-35 7C16745C+ 651628-9 6116-55M*
1623C35 7C166-35C* 93Z665M 7C264-45M 81C67-45 7C167-45C 65162-5 6116-55C*
1623M35 7C166-35M* 93Z667C 7C263-35C 81C67-55 7C167-45C 65162-8 6116-55M*
1623M45 7C166-45M* 93Z66T™M 7C261-45M 81C67-55W 7C167-45M 65162-9 6116-55M*
16L8A PALCI16L8-25C 81C68A-25 7C168L-25C 65262B-8 7C167-45M*
16L8A PALC16L8-20M FUJITSU CYPRESS 81C68A-30 7C168L-25C 65262B-9 7C167-45M*
16P8A PALC16L8-20M— | PREFIX:MB PREFIX:CY 81C68A-35 7C168L-35C 65262C-9 7C167-45M*
16PSA PALCI16L8-25C— PREFIX:MBM  PREFIX:CY 81C68-35 7C168L-35C 6526289 7C167-45M*
16R4A . PALC16R4-20M SUFFIX:F SUFFIX:F 81C68-45 7C168-45C 65262-8 7C167-45M*
16R4A PALC16R4-25C SUFFIX:M SUFFIX:P 81C68-55W 7C168-45M + 65262-9 7C167-45M*
16R6A PALCI16R6-20M SUFFIX:Z SUFFIX:D 81C69A-25 7C169L-25C 6-76161A-2 7C291-50M
16R6A PALCI6R6-25C 2147H-35 2147-35C 81C69A-30 7C169L-25C 6-76161A-5 7C291-50C
16R8A PALCI16R8-25C 2147TH-45 2147-45C 81C69A-35 7C169L-35C 6-76161B-5 7C291-35C
16R8A PALCI16R8-20M 2147H-55 2147-55C 81C71-45 7C187-45C+ 6-76161-2 7C291-50M

| _I6RP4A PALCI6R4-20M — | 2147H-70 2147-55C 81C71-55 7C187-45C + 6-76161-5 7C291-50C

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

1-11



Product Line Cross Reference (continued)

CYPRESS
SEMICONDUCTOR
HARRIS CYPRESS HITACHI CYPRESS IDT CYPRESS DT CYPRESS
6-7681A-5 7C281-45C 616THL-45 7C167-45C* 6116L55B 6116-55M* 6116SA70TB 7C128-55M +
6-7681-5 7C281-45C 6167HL-55 7C167-45C* 6116L70 6116-55C* 6116SA90 6116-55C+
76161A-2 7C292-50M 6167H-45 7C167-45C + 6116L70B 6116-55M* 6116SA90B 6116-55M +
76161A-5 7C292-50C 6167H-55 7C167-45C+ 6116190 6116-55C* 6116SA90T 7C128-55C +
76161B-5 7C292-35C 6167L 7C167-45C* 6116L90B 6116-55M* 6116SA%0TB 7C128-55M +
76161-2 7C292-50M 6167L-6 7C167-45C* 6116LA120B 6116-55M* 6167L100B 7C167-45M*
76161-5 7C292-50C 6167L-8 7C167-45C* 6116LA120TB 7C128-55M* 6167LA45 7C167L-45C*
T6641A-5 7C264-45C 6167-6 7C167-45C + 6116LA35 6116-35C* 6167L55B 7C167-45M*
76641-2 7C264-55M 6167-8 7C167-45C + 6116LA35B 6116-45M* 6167L70B 1C167-45M*
76641-5 7C264-55C 6168HL-45 7C168-45C* 6116LA3ST 7C128-35C* 6167L85B 7C167-45M*
T681A-5 7C282-45C 6168HL-55 7C168-45C* 6116LA3STB 7C128-35M* 6167LA25 7C167-25C*
7681-2 7C282-45M 6168HL-70 7C168-45C* 6116LA45 6116-45C* 6167LA35 7C167-35C*
7681-5 7C282-45C 6168H-45 7C168-45C + 6116LA45B 6116-45M* 616TLA3SB 7C167-35M*
SUFFIX:3 SUFFIX:B 6168H-55 7C168-45C+ 6116LA4ST 7C128-45C* 6167LA45 7C167-45C*
6168H-70 7C168-45C + 6116LA45TB 7C128-45M* 6167LA45B 7C167-45M*
HITACHIL CYPRESS 6264L-10 7C186-55C* 6116LAS5 6116-55C* 6167LASS 7C167-45C*
PREFIX:HM PREFIX:CY 62641-12 7C186-55C* 6116LA55B 6116-55M* 6167LASSB 7C167-45M*
PREFIX:HN PREFIX:CY 6264L-15 7C186-55C* 6116LASST 7C128-55C* 6167TLA70B 7C167-45M*
SUFFIX:CG SUFFIX:L 6264-10 7C186-55C + 6116LASSTB 7C128-55M* 6167S100B 1C167-45M
SUFFIX:G SUFFIX:D 6264-12 7C186-55C + 6116LA70 6116-55C* 6167845 1C167-45C
SUFFIX:P SUFFIX:P 6264-15 7C186-55C + 6116LA70B 6116-55M* 6167855 1C167-45C
25089 7C282-45C 6267-35 7C167-35C + 6116LAT0T 7C128-55C* 6167S55B 7C167-45M
250898 7C282-45C 6267-45 7C167-45C 6116LA70TB 7C128-55M* 6167870 1C167-45C+
251698 7C292-50C 6287L-55 7C187-45C* 6116LA90 6116-55C* 6167S70B 7C167-45M
4847 2147-55C 6287L-70 7C187-45C* 6116LA90B 6116-55M* 6167885B 7C167-45M
4847-2 2147-45C 6287-45 7C187-45C+ 6116LA90T 7C128-55C* 6167SA25 7C167-25C +
4847-3 2147-55C 6287-55 7C187-45C+ 6116LA90TB 7C128-55M* 6167SA35 7C167-35C +
6116ALS-12 6116-55C* 6287-70 1C187-45C+ 61165120B 6116-55M + 6167SA35B 7C167-35M +
6116ALS-15 6116-55C* 6787-25 7C187-25C 61165150B 6116-55M + 6167SA45 1C167-45C +
6116ALS-20 6116-55C* 6116855 6116-55C+ 6167SA45B 7C167-45M +
6116AS-12 6116-55C+ DT CYPRESS 6116855B 6116-55M + 6167SASS 7C167-45C+
6116AS-15 6116-55C+ PREFIX:IDT PREFIX:CY 6116870 6116-55C+ 6167SASSB 7C167-45M +
6116A8-20 6116-55C+ SUFFIX:B SUFFIX:B 6116S70B 6116-55M + 6167SA70B 7C167-45M +
6147 7C147-45C* SUFFIX:D SUFFIX:D 6116890 6116-55C+ 6168L100B 7C168-45M*
6147 7C147-45C* _ SUFFIX:F SUFFIX:F 6116590B 6116-55M + 6168145 7C168-45C*
614THL-35 7C147-35C* SUFFIX:L SUFFIX:.L 6116SA120B 6116-55M + 6168L55 7C168-45C*
614THL-45 7C147-45C* SUFFIX:P SUFFIX:P 6116SA120TB 7C128-55M + 6168L55B 7C168-45M*
614THL-55 7C147-55C* 39C01C 7C901-31C + 6116SA35 6116-35C+ 6168L70 7C168-45C*
6147H-35 7C147-35C+ 39C01CB 7C901-32M + 6116SA35B 6116-45M + 6168L70B 7C168-45M*
6147H-45 1C147-45C+ 39C01D 7C901-23C+ 6116SA35T 7C128-35C + 6168185 7C168-45C*
6147H-55 1C147-45C+ 39C01DB 7C901-27TM + 6116SA35TB 7C128-35M + 6168L85B 7C168-45M*
6147-3 1C147-45C* 39C09A 7C909-40C + 6116SA45 6116-45C+ 6168LA25 7C168-25C*
6147-3 7C147-45C* 39C09AB 7C909-40M + 6116SA45B 6116-45M + 6168LA35 7C168-35C*
6148 7C148-45C 39C10B 7C910-50C — 6116SA45T 7C128-45C+ 6168LA3SB 7C168-35M*
6148HL-35 21148-35C* 39C10BB 7C910-51M — 6116SA45TB 1C128-45M + 6168LA45 7C168-45C*
6148HL-45 7C148-45C* 39C11A 7C911-40C+ 6116SA55 6116-55C+ 6168LA45B 7C168-45M*
6148HL-55 7C148-45C* 39C11AB 7C911-40M + 6116SA55B 6116-55M + 6168LAS5 7C168-45C*
6148H-35 21148-35C 49C401 7C9101-40C — 6116SA55T 7C128-55C+ 6168LASSB 7C168-45M*
6148H-45 7C148-45C+ 49C401B 7C9101-45M — 6116SA55TB 7C128-55M + 6168LAT0B 7C168-45M*
6148H-55 7C148-45C+ 6116L120B 6116-55M* 6116SA70 6116-55C+ 61685100B 7C168-45M +
6148L 7C148-45C* 6116L.150B 6116-55M* 6116SA70B 6116-55M + 6168845 7C168-45C +
6167 7C167-45C+ 6116L55 6116-55C* 6116SA70T 7C128-55C+ 6168855 7C168-45C+

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

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

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

CYPRESS
SEMICONDUCTOR

DT CYPRESS DT CYPRESS IDT CYPRESS DT CYPRESS
6168S55B 7C168-45M + 7164855 7C186-55C + 71682855B 1C172-45M + T1981L35 7C161-35C*
6168870 7C168-45C 7164855B 7C186-55M + 71682870 1C172-45C+ 71981L35B 7C161-35M*
6168570B 7C168-45M 7164870 7C186-55C+ 71682870B 7C172-45M+ 71981145 7C161-45C*
6168585 7C168-45C 7164570B 7C186-55M + 71682885B 1CIT2-45M + 71981145B 7C161-45M*
61685858 7C168-45M 7164S85B 7C186-55M + 716828A25 7C172:25C+ T1981L55 7C161-45C*
6168SA25 7C168-25C + 71681L100B 7C171-45M* 716828A35 7C172-35C+ 71981L55B 7C161-45M*
6168SA35 7C168-35C + 71681145 7C171-45C* 71682SA35B 7C172-35M + T1981L70 7C161-45C*
6168SA35B 7C168-35M + T1681L55 7C171-45C* 716828A45 7C172-45C+ 71981L70B 7C161-45M*
61685A45 7C168-45C+ 71681L55B 7C171-45M* 71682SA45B 1C112-45M + 71981L85B 7C161-45M*
6168SA45B 7C168-45M + 71681L70 7C171-45C* 716828A55 7C172-45C+ 71981835 7C161-35C
61685A55 7C168-45C+ 71681L70B 7C171-45M* 716828A55B 7C172-45M + 71981835B 1C161-35M
6168SA55B 7C168-45M + 71681L85B 7C171-45M* 7187L30 7C187-25C* 71981845 7C161-45C
6168SA70B 7C168-45SM + 71681LA25 7C171-25C* TI87L35 7C187-35C* 71981845B 7C161-45M
7130L100 7C130-55C* 71681LA35 7C171-35C* 7187L35B 7C187-35M* 71981855 7C161-45C
7130L100B 7C130-55M 71681LA3SB 7C171-35M* T187LA5 7C187-45C* 719818558 7C161-45M
7130L120B 7C130-55M 71681LA45 7C171-45C* T187LASB 7C187-45M* 71981870 7C161-45C
7130L55 7C130-55C* 71681LA45B 7C171-45M* 7187L55 7C187-45C* 71981870B 7C161-45M
7130L70 7C130-55C* 71681LA5S 7C171-45C* 7187L55B 7C187-45M* 719815858 7C161-45M
7130190 7C130-55C* 71681LASSB 1C171-45M* T187L70 7C187-45C* 71982L35 7C162-35C*
71308100 7C130-55C 71681LA70B 7C171-45M* 7187L85 7C187-45C* 71982L35B 7C162-35M*
71308100B 7C130-55M 716815100B 1C171-45M + 7187L85B 7C187-45M* 71982145 7C162-45C*
71305120B 7C130-55M 71681845 7C171-45C+ 7187830 7C187-25C+ 71982145B 7C162-45M*
7130855 7C130-55C 71681855 7C171-45C+ 7187835 7C187-35C+ 71982155 7C162-45C*
7130870 7C130-55C 71681855B 7C171-45M + 7187835B 7C187-35M T1982L55B 7C162-45M*
7130890 7C130-55C 71681870 7C171-45C+ 7187845 7C187-45C + 71982L70 7C162-45C*
71321100 7C132-55C* 71681570B 7C171-45M + 71875458 7C187-45M 71982L70B 7C162-45M*
7132L100B 7C132-55M* 71681885B 1C171-45M + 7187855 7C187-45C+ 71982L85B 7C162-45M*
7132L120B 7C132-55M* 716818A25 7C171-25C+ 7187855B 7C187-45M 71982835 7C162-35C
T132L55 7C132-55C* 716818A35 7C171-35C+ 7187870 7C187-45C+ 71982835B 7C162-35M
7132L70 7C132-55C* 71681SA35B 7C171-35M + 7187870B 1CI187-45M 71982845 7C162-45C
7132L70B 7C132-55M* 71681SA45 7C171-45C+ 7187885 7C187-45C+ 719828458 7C162-45M
7132190 7C132-55C* 71681SA45B 7C171-45M + 71878858 7C187-45M 71982855 7C162-45C
7132L90B 7C132-55M* 716818A55 7C171-45C+ 7188L30 7C164-25C* 71982855B 7C162-45M
71328100 7C132-55C+ 71681SA55B 1C171-45M + 7188L35 7C164-35C* 71982870 7C162-45C
71328100B 7C132-55M + 71681SA70B 7C171-45M + 7188L35B 7C164-35M* 71982870B 7C162-45M
713281208 7C132-55M + 71682L100B 7C172-45M* 7188145 7C164-45C* 71982885B 7C162-45M
7132855 7C132-55C+’ 71682145 7C172-45C* 7188L45B 7C164-45M* 7198L35 7C166-35C*
7132870 7C132-55C+ 71682L55 7C172-45C* T188L55 7C164-45C* 7198L35B 7C166-35M*
7132870B 7C132-55M + 71682L55B 1C172-45M* 7188L55B 7C164-45M* 7198145 7C166-45C*
7132890 7C132-55C + 71682170 7C172-45C* 7188L70 7C164-45C* 7198L45B 7C166-45M*
7132890B 7C132-55M + 71682L70B 7C172-45M* 7188L70B 7C164-45M* 7198L55 7C166-45C*
7164L35 7C186-35C* 71682L85B 7C172-45M* 7188L85B 7C164-45M* 7198L55B 7C166-45M*
7164145 7C186-45C* 71682LA25 7C172-25C* 7188830 7C164-25C 7198L70 7C166-45C*
7164L45B 7C186-45M* 71682LA35 7C172-35C* 7188835 7C164-35C 7198L70B 7C166-45M*
7164L55 7C186-55C* 71682LA35B 7C172-35M* 7188835B 7C164-35M* 7198L85B 7C166-45M*
7164L55B 7C186-55M* 71682LA45 7C17245C* 7188845 7C164-45C 7198835 7C166-35C
7164L70 7C186-55C* 71682LA45B 7C172-45M* 7188845B 7C164-45M 7198835B 7C166-35M +
7164L70B 7C186-55M* 71682LASS 7C172-45C* 7188855 7C164-45C 7198845 7C166-45C
T164L85B 7C186-55M* 71682LA55B 7C172-45M* 7188855B 7C164-45M 71988458 7C166-45SM
7164835 7C186-35C+ 716825100B 7C172-45M + 7188870 7C164-45C 7198855 7C166-45C
7164845 7C186-45C+ 71682845 7C172-45C+ 7188870B 7C164-45M 7198855B 7C166-45M
7164845B 7C186-45M + 71682855 7C172-45C + 71888858 7C164-45M 7198870 7C166-45C

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

1-13



g Cipress

Product Line Cross Reference (Continued)

SEMICONDUCTOR
IDT CYPRESS IDT CYPRESS INMOS CYPRESS LATTICE CYPRESS
7198870B 7C166-45M 7216L185B 7C516-15SM + 142345 7C168-45C PREFIX:EE PREFIX:CY
7198885B 7C166-45M T216L55 7C516-55C+ 1423-45M 7C168-45M* PREFIX:GAL  PREFIX:CY
T201LA-120 7C412-12C+ T216L55B 7C516-55M 1423-55M 7C168-45M* PREFIX:SR PREFIX:CY
7201LA-120B 7CA12-12M* 7216L65 7C516-65C + 1424-35 7C170-35C— SUFFIX:B SUFFIX:B
7201LA-40B 7C412-25M* 7216L65B 7C516-65M 142445 7C170-45C— SUFFIX:D SUFFIX:D
T201LA-50 7C412-25C+ 1216L75 7C516-75C+ 1600-45 7C187-45C+ SUFFIX:L SUFFIX:L
T201LA-50B 7C412-20M* 7216L75B 7C516-T5M 1600-55 7C18745C+ SUFFIX:P SUFFIX:P
T201LA-65 7C412-15C+ 7216L90 7C516-75C+ 1600-55M 7C187-45M* 16K4-25 7C168-25C
T201LA-65B 7C412-15M* 7216L90B 7C516-75M + 1600-70 7C187-45C+ 16K4-35 7C168-35C
7201LA-80 7C412-15C+ 7217L120B 1C517-15M + 1600-70M 7C187-45M* 16K4-35M 7C168-35M
7201LA-80B 7C412-15M* 72171140 7C517-75C+ 1620-45 7C164-45C 16K4-45 7C168-45C
7201L-120 7C412-12C+ 7217L185B 1C517-15M + 1620-55 7C164-45C 16K4-45M 7C168-45M
7201L-120B 7C412-12M* 217145 7C517-45C+ 1620-55M 7C164-45M 16K8-35 7C128-35C +
7201L-40B 7C412-25M* T217L55 7C517-55C+ 1620-70 7C164-45C 16K8-55 7C128-45C +
T201L-50 7C412-25C+ T217L55B 7C517-55M 1620-70M 7C164-45M 20V8-25 PLDC20G10-25C
7201L-50B 7C412-20M* 1217L65 7C517-65C + 20V8-25L PLDC20G10-25C
T201L-65 7C412-15C+ 7217L65B 7C517-65M INTEL CYPRESS 20V8-25Q PLDC20G10-25C +
T201L-65B 7C412-15M* T217L75 7C517-75C + PREFIX:D SUFFIX:D 20V8-35 PLDC20G10-35C
7201L-80 7C412-15C+ T217L75B 7C517-15M PREFIX:L SUFFIX:L 20V8-35 PLDC20G10-30M
7201L-80B 7C412-15M* 7217190 7C517-75C + PREFIX:P SUFFIX:P 20V8-35L PLDC20G10-30M
T2018A-120 7C412-12C 7217L90B 1C517-1SM + SUFFIX:/B SUFFIX:B 20V8-35L PLDC20G10-35C
72018A-120B 7C412-12M 214TH 2147-55C 20V8-35Q PLDC20G10-30M+
7201SA-40B 7C412-25M INMOS CYPRESS 2147THL 7C14745C 20V8-35Q PLDC20G10-35C+
T2018A-50 7C412-:25C PREFIX:IMS PREFIX:CY 2147H-1 2147-35C 64E4-35 7C166-35C +
7201SA-50B 7C412-20M SUFFIX:B SUFFIX:B 2147TH-2 2147-45C 64E4-45 7C166-45C +
T2018A-65 7C412-15C SUFFIX:P SUFFIX:P 2147TH-3 2147-55C 64EA4-55 7C166-45C +
7201SA-65B 7C412-15M SUFFIXS - SUFFIX:D 2148H 2148-55C 64K1-35 1C187-35C +
T201SA-80 7C412-15C SUFFIX:W SUFFIX:L 2148HL 21148-55C 64K1-45 7C187-45C +
7201SA-80B 7C412-15M 1400L-10 7C167-45C 2148HL-3 21148-55C 64K1-45M 7C187-45M +
72018-120 7C412-12C 1400L-70 7C167-45C 2148H-2 2148-45C 64K1-55 7C187-45C+
72018-120B 7C412-12M 1400-35 7C167-35C 2148H-3 2148-55C 64K1-55M 7C187-45M +
72018-40B 7CA12-25M 1400-35M 7C167-35M 2149H 2149-55C 64K4-35 7C164-35C +
72018-50 7C412-25C 1400-45 7C167-45C 2149HL 21149-55C 64K4-45 7C164-45C +
72018-50B 7C412-20M 1400-45M 7C167-45M 2149H-1 2149-35C 64K4-45M 7C164-45M +
72018-65 7CA412-15C 1400-55 7C167-45C 2149H-2 2149-55C 64K4-55 7C164-45C +
72018-65B 7CA12-15M 1400-55M 7C167-45M 2149H-3 2149-55C 64K4-55M 7C164-45M +
72018-80 7CA12-15C 1400-70M 7C167-45M 51C66-25 7C167-25C— 64K8-35 7C186-35C +
7201S-80B 7CA12-15M 1403-35 7C167-35C + 51C66-30 7C167-25C— 64K 8-45 7C186-45C +
7210L100 7C510-75C+ 1403-45 7C167-45C 51C66-35 7C167-25C— 64K8-45 7C264-45C
7210L165 7C510-75C+ 1403-45M 7C167-4SM 51C66-35L 1C167-25C— 64K8-45M 7C186-45M +
7210145 7C510-45C+ 1403-55 7C167-45C 51C67-30 7C167-25C+ 64K 8-55 7C264-55C
T210L55 7C510-55C+ 1403-55M 7C167-45M 51C67-35 7C167-35C + 64K 8-55 7C186-55C +
7210165 7C510-65C + 1420L-10 7C168-45C 51C67-35L 7C167-35C+ 64K8-55M 7C186-45M +
7210L75 7C510-75C+ 1420L-70 7C168-45C 51C68L-35 7C168L-35C + 64K8-70 7C264-55C
7210L120B 7C510-75M + 1420-45 7C168-35C 51C68-30 7C168-25C+ L1010-45 7C510-45C +
7210L200B 7C510-75M + 1420-55 7C168-45C 51C68-35 7C168-35C + L1010-65 7C510-65C +
7210L55B 7C510-55M 1420-55M 7C168-45M + M2147H-3 7C169-40M L1010-65B 7C510-65M +
7210L65B 7C510-65M 1421-40 1C169-40C M2148H 2148-55M L1010-90 7C510-75C +
7210L75B 7C510-75M 1421-50 7C169-40C M2149H 2149-55M L1010-90B 7C510-75M +
7210L85B 7C510-75M 1421-50M 7C169-40M + M2149H-2 2149-45M
7216L120B 7C516-1SM + 142325 7C168-25C M2149H-3 2149-55M MITSUBISHI ~ CYPRESS
7216L140 7C516-75C+ 1423-35 7C168-35C PREFIX:M5M ' PREFIX:CY

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;

functionally equivalent

meets all performance specs except 2V data retention—may not meet Icc or Isp;
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Product Line Cross Reference (continuea)

CYPRESS
SEMICONDUCTOR
MITSUBISHI ~ CYPRESS MMI CYPRESS MMI CYPRESS MMI CYPRESS
SUFFIX:AP SUFFIX:L 5358818 7C281-45M PAL14L8M PLDC20G10-40M PAL16R8BM PALCI16R8-20M
SUFFIX:FP SUFFIX:F 57401 7C401-10M PAL16L6C PLDC20G10-35C PAL16R8B-2C  PALCI6R8-25C
SUFFIX:K SUFFIX:D 57401A 7C401-10M PAL16L6M PLDC20G10-40M PAL16R8B-2M  PALCI16R8-30M
SUFFIX:P SUFFIX:P 57402 7C402-10M PAL16L8AC PALC16L8-25C PAL16R8B-4C  PALCI6RSL-35C
21C67P-35 7C167-35C 57402A 7C402-10M PAL16L8AM PALC16L8-30M PAL16R8B-4M  PALCI6R8-40M +
21C67P-45 7C167-45C 63818-1 7C281-45C PALI6L8A-2C  PALCI6L8-35C PAL16R8C PALC16R8-35C
21C67P-55 7C167-45C 63818-2 7C281-45C PALI6L8A-2M  PALCI6L8-40M PAL16R8D-4C  PALCI6RSL-25C
21C68P-35 7C168-35C 6381-1 7C282-45C PAL16L8A-4C  PALCI6LSL-35C PAL16RSM PALCI6R8-40M +
21C68P-45 7C168-45C 6381-2 7C282-45C PAL16L8A-4M  PALCI6L8-40M+ | PAL1SLAC PLDC20G10-35C
21C68P-55 7C168-45C 63RA1681AS 7C245-35C— PALI16L8BM PALC16L8-20M PALI18L4AM PLDC20G10-40M
5165L-100 7C186-55C + 63RA16818 7C245-35C— PAL16L8B-2C  PALCI6L8-25C PAL20L10AC PLDC20G10-35C
5165L-120 7C186-55C + 63RA481AS 7C225-25C PAL16L8B-2M  PALCI6L8-30M PAL20L10AM  PLDC20G10-30M
5165L-70 7C186-55C + 63RA481S 7C225-30C PAL16L8B-4C  PALCI6LSL-35C PAL20L10C PLDC20G10-35C
5165P-100 7C186-55C + 63RS1681AS 7C245-35C— PAL16L8B-4M  PALCI6L8-40M+ | PAL20LIOM PLDC20G10-40M
5165P-120 7C186-55C + 63RS16818 7C245-35C— PAL16L8C PALCI16L8-35C PAL20L2C PLDC20G10-35C
5165P-70 7C186-55C + 63RS881AS 7C235-30C— PAL16L8D-4C  PALCI6LSL-25C PAL20L2M PLDC20G10-40M
5178P-45 7C186-45C 63RS881S 7C235-30C— PAL16L8D-4M  PALCI6L8-30M+ | PAL20L8AC PLDC20G10-25C
5178P-55 7C186-55C + 6381681 7C292-50C PAL16L8M PALCI16L8-40M PAL20LSAM PLDC20G10-30M
5187P-25 7C18725C+ 6351681A 7C292-35C PAL16R4AC PALCI16R4-25C PAL20L8A-2C  PLDC20G10-35C
5187P-35 7C187-35C + 6381681A8 7C291-35C PAL16R4AM PALC16R4-30M PAL20L8A-2M  PLDC20G10-40M
5187P-45 7C187-45C+ 63816818 7C291-50C PAL16R4A-2C. PALCI6R4-35C PAL20L8C PLDC20G10-35C.
5187P-55 7C187-45C + 635881 7C281-45C PAL16R4A-2M  PALC16R4-40M PAL20LSM PLDC20G10-40M
5188P-25 7C164-25C 638881 7C282-45C PAL16R4A-4C  PALCI6R4L-35C PAL20R4AC PLDC20G10-25C
5188P-35 7C164-35C + 638881A 7C282-30C PALI6R4A-4M  PALCI6R4-40M+ | PAL20R4AM PLDC20G10-30M
5188P-45 7C164-45C + 638881A 7C281-30C PAL16R4BM PALC16R4-20M PAL20R4A-2C  PLDC20G10-35C
5188P-55 7C164-45C+ 67401 7C401-10C PAL16R4B-2C  PALCI6R4-25C PAL20R4A-2M  PLDC20G10-40M
67401 7C401-10C PAL16R4B-2M  PALCI6R4-30M PAL20R4C PLDC20G10-35C
MMI CYPRESS 67401A 7C401-15C - PAL16R4B-4C  PALCI6R4L-35C PAL20R4M PLDC20G10-40M
SUFFIX:883B SUFFIX:B 67401B 7C403-25C PAL16R4B-4M  PALCI6R4-40M+ | PAL20R6AC PLDC20G10-25C
SUFFIX:F SUFFIX:F 67401D 7C403-25C PAL16R4C PALCI16R4-35C PAL20R6AM PLDC20G10-30M
SUFFIX:J SUFFIX:D 67402 7C402-10C PAL16R4D-4C  PALCI6R4L-25C PAL20R6A-2C  PLDC20G10-35C
SUFFIX:L SUFFIX:L 67402A 7C402-15C PAL16R4M PALCI16R4-40M+ | PAL20R6A-2M  PLDC20G10-40M
SUFFIX:N - SUFFIX:P 67402B 7C402-25C PAL16R6AC PALC16R6-25C PAL20R6C PLDC20G10-35C
SUFFIX:SHRP  SUFFIX:B 67402D 7C404-25C PAL16R6AM PALCI16R6-30M PAL20R6M PLDC20G10-40M
53818-1 7C281-45M 67411 7C403-25C PAL16R6A-2C  PALCI6R6-35C PAL20R8AC PLDC20G10-25C
538182 7C281-45M 67412 7C402-25C PAL16R6A-2M  PALCI16R6-40M PAL20R8AM PLDC20G10-30M
5381-1 7C282-45M 671402 7C402-10C PAL16R6A-4C  PALCI6R6L-35C PAL20R8A-2C  PLDC20G10-35C
53812 7C282-45M C57401 7C401-10M PALI16R6A-4M  PALCI6R6-40M PAL20R8A-2M  PLDC20G10-40M
53RA1681AS 7C245-35M — C57401A 7C401-10M PAL16R6BM PALC16R6-20M PAL20R8C PLDC20G10-35C
53RA1681S 7C245-45M — C57402 7C402-10M PALI6R6B-2C  PALCI6R6-25C PAL20RSM PLDC20G10-40M
53RA481AS 7C225-35M C57402A 7C402-10M PAL16R6B-2M  PALCI16R6-30M PLE10PSC 7C281-30C
53RA481S 7C225-40M C67401A 7C401-15C PAL16R6B-4C  PALCI6R6L-35C PLE10PSC 7C282-30C
53RS1681AS 7C245-35M — C67401B 7C403-25C PAL16R6B-4M  PALCI6R6-40M+ | PLEIOPSM 7C281-45M
53RS16818 7C245-45M — C67402 7C402-10C PAL16R6C PALCI6R6-35C PLE10PSM 7C282-45M
53RS881AS 7C235-40M — C67402A 7C402-15C PAL16R6D-4C -~ PALCI6R6L-25C PLEI10RSC 7C235-30C—
53RS881S 7C235-40M — C67402B 7C404-25C PAL16R6M PALCI6R6-40M+ | PLEIORSM 7C235-40M —
5381681 7C292-50M C671401 7C401-5C PAL16RSAC PALCI16R8-25C PLE11PSC 7C291-35C
5381681A8 7C291-35M " C67L401D 7C401-15C PAL16RS8AM PALC16R8-30M PLE11PSM 7C291-35M
53816818 7C291-50M C67L402D 7C402-15C PAL16R8A-2C = PALCI6R8-35C PLEIIRASC 7C245-35C—
538881 7C282-45M PALI2L10C PLDC20G10-35C PAL16R8A-2M  PALCI6R8-40M PLE1IRASM 7C245-35M —
538881A 7C282-45M PALI12L10M PLDC20G10-40M PAL16R8A-4C  PALCI6RSL-35C PLE1IRS8C 7C245-35C—
53S881AS 7C281-45M PAL14L8C PLDC20G10-35C PAL16R8A-4M  PALCI6R8-40M PLE11RSSM 7C245-35M —

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

MMI CYPRESS MOTOROLA CYPRESS NATIONAL CYPRESS NATIONAL CYPRESS
PLEIRSC 7C225-30C 6218735 7C187-35C + 748189 748189C PALI16L8B4C PALCI6L8L-35C
PLEIRSM 7C225-35M 76161 7C292-50C 74S189A 27S03AC PAL16L8B4M  PALCI6L8-40M +
76161A 7C292-50C 75807 7C190-25M PAL16LSBM PALCI16L8-20M
MOTOROLA CYPRESS 7681 7C282-45C 75807A 27S07AM PALI16LSC PALC16L8-35C
PREFIX:!MCM  PREFIX:CY 7681A 7C282-45C TILS181 7C282-45M PAL16LSM PALC16L8-40M
SUFFIX:P SUFFIX:P 93422 93422M 778181 7C282-45M PAL16R4A2C PALC16R4-35C
SUFFIX:§ SUFFIX:D 93422 93422C T18181A 7C282-45M PAL16R4A2M  PALCI6R4-40M
SUFFIX:Z SUFFIX:L 93422A 93422AM 778191 7C292-50M PAL16R4AC PALC16R4-25C
1423-45 7C168-45C+ 93422A 93422AC 718191A 7C292-50M PAL16R4AM PALC16R4-30M
) . 2016H-45 6116-45 931422 931422C 778191B 7C292-50M PAL16R4B2C PALCI16R4-25C
i 2016H-55 6116-55C 931422 ‘93L4A22M 778281 7C281-45M PAL16R4B2M  PALCI6R4-30M
| 2016H-70 6116-55C 93L4R2A 93L422AC 718281A 7C281-45M PAL16R4B4C PALCI6R4L-35C
2018-35 7C128-35C 93LA2A 93L422AM 718291 7C291-50M PALI6R4B4M  PALCI6R4-40M +
201845 7C128-45C 1718291A 7C291-50M PAL16R4BM PALCI16R4-20M
2167H-35 7C167-35C NATIONAL CYPRESS 778291B 7C291-50M PAL16R4C PALC16R4-35C
2167H-45 7C167-45C PREFIX:-DM PREFIX:CY 778401 7C401-10M PAL16R4M PALC16R4-40M +
2167H-55 7C167-45C PREFIX:IDM PREFIX:CY T78401A 7C401-10M - PAL16R6A2C PALCI16R6-35C
6147-55 7C147-45C* PREFIX:NMC . PREFIX:CY 778402 7C402-10M PAL16R6A2M  PALCI6R6-40M
6147-70 7C147-45C* SUFFIX:J SUFFIX:D T78402A 7C402-10M PALI16R6AC PALC16R6-25C
6164-45 7C186-45C+ SUFFIX:N SUFFIX:P 778R181 7C235-40M PAL16R6AM PALC16R6-30M
6164-55 - 7C186-55C+ 12L10C PLDC20G10-35C 778R25 7C225-40M PAL16R6B2C PALC16R6-25C
6164-70 7C186-55C+ 14L8C PLDC20G10-35C T1SR25B 7C225-40M PALI6R6B2M  PALCI6R6-30M
6168-35 7C168-35C + 14L8M PLDC20G10-40M TISR476 7C225-40M — PAL16R6B4C PALCI16R6L-35C
6168-45 7C168-45C+ 16L6C - PLDC20G10-35C TISR476B 7C225-40M — PAL16R6B4M  PALCI6R6-40M +
6168-55 7C168-45C + 16L6M PLDC20G10-40M 85807 - 27807C PAL16R6BM PALC16R6-20M
6168-70 7C168-45C+ 18L4C PLDC20G10-35C 85S07A 7C128-45C + PAL16R6C PALC16R6-35C
61L47-55 7C147-45C* 18L4M PLDC20G10-40M | 85S07A 27807AC PAL16R6M PALC16R6-40M +
61L47-70 7C147-45C* 20L2M PLDC20G10-40M $7LS181 7C282-45C PALI6RSA2C ~ PALCI6R8-35C
61L64-45 7C186-45C + 2147H 2147-55C 878181 7C282-45C PAL16R8A2M - PALCI16R8-40M
61L64-55 7C186-55C + 214TH 2147-55M 878191 7C292-50C PALI6RSAC PALCI16R8-25C
61L64-70 7C186-55C + 2147H-1 2147-35C 878191A 7C292-35C PAL16RSAM PALC16R8-30M
' 6268-25 7C168-25C 214TH-2 2147-45C 878191B 7C292-35C PALI16R8B2C PALC16R8-25C
6268-35 7C168-35C 2147H-3 2147-55C 878281 7C281-45C PALI6RSB2M  PALC16R8-30M
6269-25 7C169-25C 2147H-3 2147-55M 87S281A 7C281-45C PALI16R8B4C PALCI6R8L-35C
6269-35 7C169-35C 2147TH-3L 7C147-45C 875291 7C291-50C PAL16R8B4M  PALCI6R8-40M +
6270-25 7C170-25C 2148H 2148-55C §78291A 1C291-35C PAL16RS8BM PALC16R8-20M
6270-35 7C170-35C 2148HL 21148-55C 875291B 7C291-35C PALI16R8C PALCI16R8-35C
6270-45 7C170-45C 2148H-2 2148-45C 878401 7C401-10C PAL16RSM PALC16R8-40M +
6287-25 7C187-25C+ 2148H-3 2148-55C 8§7S401A 7C401-15C PAL20L10B2C  PLDC20G10-25C
6287-35 7C187-35C + 2148H-3L 21L48-55C 878402 7C402-10C PAL20L10B2M  PLDC20G10-30M
6287-45 7C187-45C+ 2901AC 7C901-31C §78402A 7C402-15C PAL20L10C PLDC20G10-35C
6288-25C 7C164-25C + 2901AM 7C901-32M 87SR181 7C235-30C PAL20L10M PLDC20G10-40M
6288-35C 7C164-35C+ 2901A-1C “7C901-31C 87SR25 7C225-40C PAL20L2C PLDC20G10-35C
6288-35M 7C164-35M 2901A-1M 7C901-32M 87SR25B 7C225-30C PAL20L2M PLDC20G10-40M
6288-45C 7C164-45C+ 2901A-2C 7C901-31C 87SR476 7C225-40C— PAL20LSAC PLDC20G10-25C
6288-45M 7C164-45M 2901A-2M 7C901-32M 87SR476B 7C225-30C— PAL20LSAM PLDC20G10-30M
6290-25C 7C166-25C + 2909AC 2909AC PALI16L8A2C PALC16L8-35C " PAL20L8BC PLDC20G10-25C
6290-35C 7C166-35C+ 2909AM 2909M PAL16L8A2M  PALCI6L8-40M PAL20L8BM PLDC20G10-30M
6290-35M 7C166-35M 2911AC 2911AC PALI6LSAC PALC16L8-25C PAL20L8C PLDC20G10-35C
6290-45C 7C166-45C+ 2911AM 2911M PAL16L8AM PALC16L8-30M PAL20LSM PLDC20G10-40M
6290-45M 7C166-45M 548189 548189M PAL16L8B2C PALC16L8-25C PAL20R4AC PLDC20G10-25C
62L87-25 7C187-25C + _ 54S189A 7C189-25M PALI16L8B2M PALC16L8-30M PAL20R4AM PLDC20G10-30M

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 Isp;
— = functionally equivalent
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Product Line Cross Reference (continueq)

CYPRESS
SEMICONDUCTOR
NATIONAL CYPRESS NEC CYPRESS SIGNETICS CYPRESS
PAL20R4BC PLDC20G10-25C 4363-70 7C166-45C. SUFFIX:F SUFFIX:D
PAL20R4BM PLDC20G10-30M SUFFIX:G SUFFIX:L
PAL20R4C PLDC20G10-35C RAYTHEON CYPRESS SUFFIX:N SUFFIX:P
PAL20R4M PLDC20G10-40M PREFIX:R296 PREFIX:CY SUFFIX:R SUFFIX:F
PAL20R6AC PLDC20G10-25C SUFFIX:B SUFFIX:B N748189 748189C
PAL20R6AM PLDC20G10-30M SUFFIX:D SUFFIX:D N82HS641 7C264-55C
PAL20R6BC PLDC20G10-25C SUFFIX:F SUFFIX:F N82HS641A 7C264-45C
PAL20R6BM PLDC20G10-30M SUFFIX:L SUFFIX:L N82HS641B 7C264-35C
PAL20R6C PLDC20G10-35C SUFFIX:S SUFFIX:S N82LS181 7C282-45C
PAL20R6M PLDC20G10-40M 29631AC 7C282-45C N828181 7C282-45C
PAL20R8AC PLDC20G10-25C 29631AM 7C282-45M NB82S181A 7C282-45C
PAL20RSAM PLDC20G10-30M 29631ASC 7C281-45C N828181B 7C28245C
PAL20R8BC PLDC20G10-25C 29631ASM 7C281-45M N82S191A—3 7C291-50C
PAL20R$BM PLDC20G10-30M 29631C 7C282-45C N82S191A—6 7C292-50C
PAL20R8C PLDC20G10-35C 29631M 1C282-45M N82§191B—3 7C291-35C
PAL20RSM PLDC20G10-40M 296318C 7C281-45C N82S191B—6 7C292-35C
29631SM 7C281-45M N828191—3 7C291-50C
NEC CYPRESS 29633AC 7C282-45C+ N828191—6 7C292-50C
PREFIX:uPD PREFIX:CY 29633AM 7C282-45M + $548189 545189M
SUFFIX:C SUFFIX:P 29633ASC 7C281-45C+ S82HS641 7C264-55M
SUFFIX:-D SUFFIX:D 29633ASM 7C281-45M + S$82LS181 7C282-45M
SUFFIXK SUFFIX:L 29633C 7C282-45C+ $828181 7C282-45M
SUFFIX:L SUFFIX:F 29633M 7C282-45M + S828181A 7C282-45M
2147A-25 7C147-25C 29633SC 7C281-45C+ $828191A—3 7C291-50M
2147A-35 2147-35C 29633SM 7C281-45M + S828191A—6 7C292-50M
2147A-45 2147-45C 29681AC 7C292-50C $828191B—3 7C291-50M
21472 2147-55C 29681AM 7C292-50M $825191B—6 7C292-50M
2147-3 2147-55C 29681ASC 7C291-50C $828191—3 7C291-50M
2149 2149-55C 29681ASM 7C291-50M $825191—6 7C292-50M
2149-1 2149-45C 29681C 7C292-50C
21492 2149-35C 29681M 7C292-50M TI CYPRESS
2167-2 7C167-45C 296818C 7C291-50C PREFIX:JBP PREFIX:CY
2167-3 7C167-45C 29681SM 7C291-50M PREFIX:PAL SUFFIX:P
429 7C292-50C 29683AC 7C292-50C + PREFIX:SN PREFIX:CY
429-1 7C292-50C 29683AM 7C292-50M + PREFIX:TBP PREFIX:CY
4292 7C292-50C 29683ASC 7C291-50C + PREFIX:TIB PREFIX:CY
429-3 7C292-35C 29683ASM 7C291-50M + SUFFIX:F SUFFIX:F
4311-35 7C167L-35C 29683C 7C292-50C + SUFFIX:J SUFFIX:L
4311-45 7C167-45C 29683M 7C292-50M + SUFFIX:N SUFFIX:D
4311-55 7C167-45C 296838C 7C291-50C + 22VI0AC PALC22V10-25C
4314-35 7C168L-35C + 29683SM 7C291-50M + 22V10AM PALC22V10-30M
4314-45 7C168L-45C + 29VP864DB 7C264-55M 27C291-3 7C291L-35C+
4314-55 7C168L-45C + 29VP864SB 7C263-55M 27C291-30 7C291L-35C+
4361-40 7C187-35C + 29VS864SB 7C261-55M 27C291-5 7C291L-50C+
4361-45 7C187-45C+ 39VP864D 7C264-55C 27C291-50 7C291L-50C+
4361-55 7C187-45C+ 39VP864S 7C263-55C 28L166W 7C292-50C
4361-70 7C187-45C+ 39VS864S 7C261-55C 28L86AMW 7C282-45M
436245 7C164-45C + 28L86AW 7C282-45C
4362-55 7C164-45C+ SIGNETICS CYPRESS 285166W 7C292-50C
4362-70 7C164-45C + PREFIX:N PREFIX:CY 28S86AMW 7C282-45M
4363-45 7C166-45C PREFIX:S PREFIX:CY 28S86AW 7C282-45C
4363-55 7C166-45C SUFFIX:883B SUFFIX:B 38L165-35C 7C291-35C

TI
38L165-45C
38L85-45C
38R165-18C
38R165-25C
388165-25C

388165-35C
S4LS189A
S4LS219A
545189A
74LS189A
T4LS219A

745189A
HCT9510E
HCT9510E-10
HCT9510M
PALI6LSAC
PALI6L8AM

PAL16L8A-2C
PALI16L8A-2M
PAL16L8-20M
PALI16L8-25C
PAL16L8-30M
PAL16R4AC

PAL16R4AM
PAL16R4A-2C
PAL16R4A-2M
PAL16R4-20M
PALI16R4-25C
PALI16R4-30M

PAL16R6AC
PAL16R6AM
PAL16R6A-2C
PAL16R6A-2M
PAL16R6-20M
PAL16R6-25C

PAL16R6-30M
PAL16RSAC
PAL16RSAM
PAL16R8A-2C
PAL16R8A-2M
PAL16R8-20M

PALI16R8-25C
PAL16R8-30M
PAL20L10AC
PAL20L10AM
PAL20L10A-2C
PAL20L10A-2M

PAL20LSAC
PAL20L8AM
PAL20L8A-2C
PAL20L8A-2M
PAL20R4AC

CYPRESS
7C291-35C
7C281-45C
7C245-25C
7C245-35C
7C291-25C

7C291-35C
27LS03M
7C190-25M +
545189M
27LS03C
27807C+

745189C
7C510-75C+
7C510-75C +
7C510-75M +
PALCI6L8-25C
PALCI6L8-30M

PALC16L8-35C
PALCI6L8-40M
PALCI16L8-20M
PALC16L8B-2C
PALCI16L8-30M
PALCI6R4-25C

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

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

PALC16R6-30M
PALCI6R8-25C
PALCI16R8-30M
PALCI16R8-25C
PALCI6R8-40M
PALCI16R8-20M

PALCI6R8-25C
PALCI16R8-30M
PLDC20G10-35C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M

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

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

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

']

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

TI CYPRESS VII CYPRESS WSI
PAL20R4AM PLDC20G10-30M 20C18-35 7C128-35C PREFIX:WS
PAL20R4A-2C  PLDC20G10-25C 20C19-35 7C128-35C SUFFIX:C
PAL20R4A-2M  PLDC20G10-30M 20C68-25 7C168-25C SUFFIX:D
PAL20R6AC PLDC20G10-25C 20C68-35 7C168-35C SUFFIX:M
PAL20R6AM PLDC20G10-30M 20C69-25 7C169-25C SUFFIX:P
PAL20R6A-2C  PLDC20G10-25C 20C69-35 7C169-35C 29C01C
PAL20R6A-2M  PLDC20G10-30M 20C78-25 7C170-25C STC128F-70
PAL20R8AC PLDC20G10-25C 20C78-35 7C170-35C 57C128F-70M
PAL20RSAM PLDC20G10-30M 20C79-25 7C170-25C 57C128F-90
PAL20R8A-2C  PLDC20G10-25C 20C79-35 7C170-35C STC128F-90M
PAL20R8A-2M  PLDC20G10-30M VL2010-65 7C510-65C 57C191-40
VL2010-70 7C510-65C 57C191-55
TOSHIBA CYPRESS - VL2010-90 7C510-75C 57C191-55M
PREFIX:P SUFFIX:P VT64KS4-35 7C164-35C + 57C191-70
PREFIXTMM  PREFIX:CY VT64KS4-45 7C164-45C+ 57C191-70M
SUFFIX:D SUFFIX:D VT64KS4-55 7C164-45C+ 57C291-40
2015A-10 7C128-55C+ VT65K$4-35 7C166-35C + 57C291-55
2015A-12 7C128-55C+ VT65KS4-45 7C166-45C + 57C291-55M
2015A-15 7C128-55C+ VT65KS4-55 7C166-45C + 57C291-70
2015A-90 7C128-55C + 57C291-70M
2018-35 7C128-35C WEITEK CYPRESS 57C49-55
2018-45 7C128-45C 1010AC 7C510-75C 57C49-55M
2018-55 7C128-55C 1010AM 7C510-75M 57C49-70
2068-35 7C168-35C 1010BC 7C510-75C 57C49-70M
2068-45 7C168-45C 1010BM 7C510-75M 57C49-90
2068-55 7C168-45C 1010C 7C510-75C 57C49-90M
2069-35 7C169-35C 1010M 7C510-75M 59016C
2078-35 7C170-35C 1516AC 7C516-75C 59016C
2078-45 7C170-45C 1516AM 7C516-75M
2078-55 7C170-45C 1516BC 7C516-55C
315 2147-55C 1516BM 7C516-15M
315-1 2147-55C 1516C 7C516-75C
5561-55 7C187-45C+ 1516M 7C516-75M
5561-70 7C187-45C+ 2010AC 7C510-55C
5562-45 7C187-45C+ 2010AM 7C510-75M
5562-55 7C187-45C+ 2010BC 7C510-45C
2010BM 7C510-55M
TRW CYPRESS 2010C 7C510-75C
MPY016HA 7C516-1SM 2010DC 7C510-55C
MPYO016HC 7C516-75C 2010DM 7C510-75M
MPY016KA 7C516-15M 2010M 7C510-75M +
MPY016KC 7C516-75C 2516AC 7C516-55C
TDC1010A 7C510-75M 2516AM 7C516-75M
TDC1010C 7C510-75C 2516C 7C516-75C
TMC2010A 7C510-7SM + 2516DC 7C516-45C
TMC2010C 7C510-75C + 2516DM 7C516-55M
TMC2110A 7C510-75M 2516M 7C516-75SM +
TMC2110C 7C510-75C 2517AC 7C517-55C
TMC216HA 7C516-75M 2517AM 7C517-15M
TMC216HC 7C516-75C+ 2517C 7C517-75C
251"TM 7C517-15M +

CYPRESS
PREFIX:CY
PREFIX:CY
PREFIX:CY
SUFFIX:P
PREFIX:CY

7C901-31C
7C251-55C
7C251-55M +
7C251-55C
7C251-55M +
7C292-35C

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

7C291-50M
7C291-50C
7C291-50M
7C264-55C+
7C264-55M
7C264-55C +

7C264-55M
7C264-55C +
7C264-55M
7C9101-40C
7C9101-45M

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

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

*

— = functionally equivalent

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

Section Contents

Static RAMs (Random Access Memory)

Device Number

CY2147
CY2148
CY21L48
CY2149
CY21L49
CY6116
CY7C122
CY7C123
CY7C128
CY7C130
CY7C140
CY7C132
CY7C142
CY7C147
CY7C148
CY7C149
CY7C150
CY7C161
CY7Cl162
CY7C164
CY7C166
CY7C167
CY7C168
CY7C169
CY7C170
CY7C171
CY7C172
CY7C185
CY7C186
CY7C187
CY7C189
CY7C190
CY7C191
CY7C192
CY7C19%4
CY7C196
CY7C197
CY7C198
CY7C199
CY745189
CY27LS03
CY27503
CY27807
CY93422A
CY93L422A
CY93422
CY931L422

Description Page Number
4006 x 1Static RAM .. ..ottt e 2-1
1024 x4 StatiCc RAM . ...ttt ittt i iiiee ittt 2-5
1024 x 4 Static RAM, Low POWer . . ..o iiii ittt ittt ittt ei i eecieinenen 2-5
1024 x4 Static RAM ...ttt i e e 2-5
1024 x 4 Static RAM, Low POWer ... ..coiiiiiie ittt i it i eiiecieeieennnnn 2-5
2048 x 8StatiC RAM ...\ttt e 2-10

256 x 4 Static RAM Separate I/O .. .. ... oottt e 2-16
256 x 4 Static RAM Separate I/O . ......ciiiiii ittt i 2-22
2048 x 8Static RAM ...ttt e e e e 2-27
1024 x 8 Dual Port Static RAM . ...ttt 2-33
1024 x 8 Dual Port Static RAM ... .ottt 2-33
2048 x 8 Dual Port Static RAM ...ttt 2-42
2048 x 8 Dual Port Static RAM ... ... ittt 2-42
4096 x 1 Static RAM ...ttt ittt e 2-51
1024 x4 Static RAM ..o i i i e e 2-57
1024 x4 Static RAM ..ottt i i e e 2-57
1024 x 4 Static RAM Separate I/O .. .....ooiiiiii i 2-63
16,384 x 4 Static RAM Separate I/O .. .. ..ottt e 2-70
16,384 x 4 Static RAM Separate I/O . ...ttt 2-70
16,384 x4 Static RAM ...\ttt i e e e 2-71
16,384 x 4 Static RAM with Output Enable ............. ... 2-77
16,384 x 1 Static RAM ... it it i e e 2-85
4096 x4 Static RAM ...ttt i i e e e 291
4096 x4 Static RAM ...ttt i e e 2-91
4096 x 4 Static RAM withOutput Enable .................. ..o, 2-97
4096 x 4 Static RAM Separate I/O ..ottt 2-102
4096 x 4 Static RAM Separate I/O . ......ooviiiii i 2-102
8192 x 8Static RAM .. ... i e e 2-108
8192 x8StatiC RAM .. ..viiitt ittt ittt 2-108
65,536 X 1Static RAM ..ottt e e 2-116
16 x4 Static RAM ... i i i i i ittt e 2-124

16 x4 Static RAM ...t ittt it e e 2-124
65,536 x4 Static RAM Separate I/O .. ..o 2-130
65,536 x 4 Static RAM Separate I/O . ... ... coviiiii i 2-130
65,536 x4 Static RAM ... ittt i i e e 2-135
65,536 x4 Static RAM ..ottt e e 2-135
262,144 X 1 StatiC RAM ... ittt ittt ittt ieetteneennreenneennennens 2-140
32,768 x 8Static RAM ... ..ottt it i e e 2-145
32,768 x 8 StatiC RAM ...ttt i s 2-145
16 X4 Static RAM ..ottt ittt ereniineeeaans 2-150

16 x4Static RAM ...ttt ittt 2-150

16 X4 Static RAM ..ottt ittt eiinneeens 2-150

16 X4 Static RAM ... .uiinttiiiiiiiit ittt it eineenneens 2-150

256 x4 Static RAM Separate I/O ... ... oot iiiiiiii i i 2-155
256 x4 Static RAM Separate I/O . ... ..o vitiiiiiiiii it 2-155
256 x 4 Static RAM Separate I/O ... ... ovvv it e 2-155

256 x4 Static RAM Separate I/O . ... ... ooiiiii it 2-155
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=== = CYPRESS
==& SEMICONDUCTOR 4096 x 1 Static R/W RAM

-

Features Functional Description
e Automatic power-down when The CY2147 is a high performance Reading the device is accomplished by
deselected CMOS static RAM organized as taking the chip enable (CE) LOW,
. 4096 x 1 bit. Easy memory expansionis  while write enable (WE) remains
* :i)l\et(d)/sp(f?v:l? ptimum provided by an active LOW chip en- HIGH. Under these conditions the
) able (CE) and three-state drivers. The contents of the memory location speci-
¢ High speed CY2147 has an automatic power-down  fied on the address pins will appear on
— 35 ns feature, reducing the power consump- the data output (DO) pin.

* Low active power tion by 80% when deselected. The output pin stays in high impedance
— 690 mW (co.n]mercml) Writing to the device is accomplished state when chip enable (CE) is HIGH
— 770 mW (military) when the chip enable (CE) and write or write enable (WE) is LOW.

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
® g:ll;f;uigmpatlble inputs and the address pins (Ag through Aj1).

e Capable of withstanding greater
than 2000V electrostatic

discharge
Logic Block Diagram Pin Configuration
[ N ol Ao[]1 Vee
A2 As
INPUT BUFFER a2 A
U A3[]a Asg
As[]s Ao
Ao—] as[]e Aro
Al & S oo[]7 An
A—»| 9 :> 64 x 64 g 00 We[]s D!
A—»{ 3 ARRAY 2 ano[]e CE
As—> g &
Az « 0013-2
| 7S C—E
POWER
COLUMN DECODER | | DOWN L@_{
FTTTT "
Ag As Ag Ag AjpA1s
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
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;%m CY2147
SEMICONDUCTOR
Maximum Ratings :
(Above which the useful life may be impaired)
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 LatchupCurrent ...........coovviiinnnennn. >200 mA
Supply Voltage to Ground Potential .
(Pin 18 EOPIN ). v nveenenenannnnennns —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs R ) Ambient v,
inHighZState...................... —0.5Vto +7.0V ange Temperature cc
DCInput Voltage .............c..... —3.0Vto +7.0V Commercial 0°C to +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military Z55°C io + 125°C 5V £10%
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions Min. Max. Units
VoH Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 A\’
VoL Output LOW Voltage Vce = Min, Ior, = 12.0 mA 0.4 v
ViH Input HIGH Voltage 2.0 Vce \4
ViL Input LOW Voltage -3.0 0.8 A\
Iix Input Load Current GND < Vi < Ve —10 +10 BA
GND < Vg £ Vcc _
Ioz Output Leakage Current Output Disabled 50 +50 MA
Output Short Circuit
Tos C“rfem[, Vee = Max., Vour = GND —350 mA
Icc Ve Operating Supply Vcec = Max. Commercial 125 mA
Current Iout = OmA Military 140
I Automatic CE[2] Max. Vo, Commercial 25 mA
SB Power Down Current CE > Vi Military 25
Capacitance[3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 F
- Vee = 5.0V P
Cout Output Capacitance 6
Notes:
1. Duration of the short circuit should not exceed 30 seconds. 3. Tested on a sample basis.
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
R1329Q R1329Q
5V O———————AWW— 5§V O——— AW,
OUTPUT o———I— ouTPUT o-——‘[—— INPUT PULSES
> S 30V L |
moLome T RPF 355 SF 3%a 90% So%
soas™ | pee 1 i i
SCOPE J GND
€ _
= = Seor = = <5ns l‘— <bns
0013-3 ) 0013-4
Figure 1a Figure 1b Figure 2
Equivalent to:
THEVENIN EQUIVALENT
1250
OUTPUT O—————AAM———01.90 V

0013-5
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%ﬁm CY2147
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4]

Parameters Description 2147-35 2147-45 2147-55 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
tLZCE CE LOW to Low ZI[6] 5 5 5 ns
tHZCE CE HIGH to High ZI5, 6] 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 CYCLEL!]
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 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 Z[6] 0 0 0 ns
tHZWE WE LOW to High ZI5, 6] 0 20 0 25 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
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output CE LOW and WE LOW. Both signals must be LOW to initiate a
loading of the specified IoL/Iox and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

5. tizcg and tgzwe are tested with Cy, = 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.

6. At any given temperature and voltage condition, tyz is less than t; z 8. WE is HIGH for read cycle.
for all devices. These parameters are sampled and not 100% tested. 9. Device is continuously selected, CE = Vpr.

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

Read Cycle No. 1 (Notes 8, 9)

ADDRESS

A
Je———tona ————
DATA OUT PREVIOUS DATA VALID ; DATA VALID

0013-6
Read Cycle No. 2 (Notes 8, 10)
= X 7
tLzce [ thzce—>|
HIGH
DATA OUT Tor TPEDANCE ( ( ( ( DATA VALID )
re——1py [ tpp ——
sur:ffr 50% 5% Y *
T |\
0013-7



?
SEMICONDUCTOR

CY2147
Switching Waveforms (Continued)
Write Cycle No. 1 (WE Controlled) (Note 7)
ADDRESS D( J(
sCE
= \\NX 7777777,
" AN iy
‘» ,
DATAIN * DATA-IN VALID *
fe——1tnzwe ‘_‘LIWE_‘]
DATA OUT DATA UNDEFINED _g HIGH IMPEDANCE 4
0013-8
Write Cycle No. 2 (CE Controlled) (Note 7)
ADDRESS * i
- |
3 JK ;‘
DATA IN * DATA-IN VALID *
‘_mzw‘—v‘\] HIGH IMPEDANCE
DATA OUT DATA UNDEFINED /
0013-9

Ordering Information
Speed Ordering Code P;"y“;f’ °"R°:_f’;ie“g

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

45 CY2147-45 PC P3 Commercial
CY2147-45 DC D4
CY2147-45 DMB D4 Military

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

2-4

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



= CY2148/CY21L48
. CY2149/CY211L49

=7 SEMICONDUCICR 1024 x 4 Static R/W RAM

Features Functional Description
o Automated power-down when The CY2148 and CY2149 are high per-  select (CS) and write enable (WE) in-
deselected (2148) formance CMOS static RAM:s orga- puts are both LOW, data on the four
. nized as 1024 x 4 bits. Easy memory data input/output pins (I/Og through
¢ Eong,S for optimum speed/ expansion is provided by an active 1/03) is written into the memory loca-
LOW chip select (CS) input, and three-  tion addressed by the address present
hd M‘;&OW% ; iah state outputs. The CY2148 and on the address pins (Ag through Ay).
- mW (commerci CY2149 are identical except that the : N -
— 770 mW (military) CY2148 includes an automatic (C5) oo the Cevice is accomplished by
selecting the device, (CS) active LOW,
® 5 volt power supply +10% power-down feature. The CY2148 re- while (WE) remains inactive or HIGH.
tolerance both commercial and mains in a low power mode as long as Under these conditions, the contents of
military Fh:ﬂgge :}fma‘:j ux‘xsel:ﬁted, i.e.(CS) e location addressed by the informa-
e TTL compatible inputs and s wer rew uixl':::en;cgtl‘gthe fi::f::g’fhe tion on address pins (Ag through Ag) is
outputs poy q . present on the four data input/output
P chip select (CS) of the CY2149 does .
Atiatn pins (I/0g through 1/03).
not affect the power dissipation of the . :
device. ’II‘/hg 1;1put/(_)ut.put E!n]i 1/ 0(::1 through
. . . 3) remain in a high impedance state
An active LOW write e:nable mgpal unless the chip is selected, and write
(WE) controls the writing/reading op- . 11 (WE) is high
eration of the memory. When the chip -
Logic Block Diagram Pin Configuration
Ag ———n} A 4
A: N AooRss STORAG! MATRIX As(]1 18 [ Vee
A7 —] || A5C 2 17 : A7
As—1 64x16 | 64x16 | 64x16 | 64x16 A
a[]3 16 LA
As—>1  pow E 3 8
Ag —| DECODERS As[] 4 15 [J Ag
f(zus ONLY) , Ao[]5 14 :J 1/09
A3 —| ADDRESS A 13
A:____, BUFFERS e :l /01
o] ] SENSE AMPLIFIERS A2[]7 12[1/0;
COLUMN
Az —»] DECODERS C_S[: 8 1[0 1/03
f(214& ONLY GND WE
) 9 10
| Ves [1We
s—1 4
DATA BUFFERS 0015-2
WE———————»

- [T

Vs ———> 1/00 110 1/0, 1/03
0015-1

Selection Guide (For Higher Performance and Lower Power Refer to CY7C148/9 Data Sheet)

2148/9-35 | 21L48/9-35 | 2148/9-45 | 21148/9-45 2148/9-55 21L48/9-55
Maximum Access Time (ns) 35 35 45 45 55 55
Maximum Operating | Commercial 140 120 140 120 140 120
Current (mA) Military 140 140

2-5




CY2148/CY21148

% CY2149/CY21149
SEMICONDUCTCOR =
Maximum Ratings
(Above which the useful life may be impaired) : o R o
Storage Temperature ............... —65°C to +150°C DC Input Voltage ..o..vevvnnennn... —3.0Vto +7.0V
Ambient Temperature with ) Output Current into Outputs (Low) ............. 20 mA
Power Applied .................... —55°Cto +125°C. 7o oo
Supply Voltage to Ground Potential : Operating Range
i in9.....ovoiiiiiiiii -0. +17. by i
(Pin 18 to Pin 9) ‘ 0.5V to +7.0V ‘Range Te:lgz:::;x . Vee
DC Voltage Applied to Outputs . - —
inHighZState........ooevrunern. —0.5Vto +7.0V Commercial 0°Cto +70°C 5V +£10%
Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
Parameters Description ' Tést Conditions! 211‘48( 9 - 2148/9 Units
Ion Output HIGH Current | Vog = 2.4V Vee = 4.5V —4 —4 mA
Ta = 70°C 8 8
I Output LOW Current | Vor, = 0.4V - mA
oL P or Ta = 125°C 8
Viu Input HIGH Voltage 2.0 6.0 2.0 6.0 \
ViL Input LOW Voltage —30| 08 | —30f 08 \
Ix Input Load Current Vss < V1 < Ve —10 10 —10 10 HA
Ioz Qutput Leakage gllipDutsDYObfedvcc Ta= —55Cto +125°C| =50 | 50 | —50| 50 | pA
Cr input/(z)apacitance Test Frequency = 1.0 MHz ) 5 pF
Cvo Cn;;:cital;tclzut Ta = 25°C, All Pins at OV, Vec = 5V 7 7
Iec Vce Operating Max. Ve, CS < Vi [ Ta = 0°Cto +70°C 120 140 | o
Supply Current Output Open Ta = —55°Cto +125°C 140
I Automatic CS Max. Vee, 2148 | Ta = 0°Cto +70°C 20 30 mA
SB Power Down Current | CS = Vig only [ A = —55°Cto +125°C 30
Tro Peak Power-On Max. Vce, 2148 | Tpo = 0°Cto +70°C 30 50 mA
Current CS2 Vel only [Ty = —s3Cio + 135 50
Tos Output Short GND < Vg < Vecll0] | To = 0°Cto +70°C +275 E275| 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/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 innut getun and hold timine chould ha rafarancad to tha rigine
cata input setup and 20.C Uming sa0WiC 08 reierenced i the rising

edge of the signal that terminates the write.

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

5]

AC Test Loads and Waveforms

R1481Q R14810
5 V O———————AAM——
OuTPUT O—T—-——-—‘
SR2
I?:cp:uomcﬁ: 250
- JIG AND __L
= SCOPE =

Figure 1a Figure 1b

Equivalent to:
THEVINEN EQUIVALENT

1679
OUTPUT Oy 1.73 V

0015-4

4. Chip deselected gréatei' than 55 ns prior to selection.
5. Chip deselected less than 55 ns prior to selection.

6. At any given temperature and voltage condition, tyz is less than ty 7
for all devices. Transition is measured * 500 mV from steady state
voltage with specified loadmg in Figure 1b. These parameters are
sampled and not 100% tes!

7. WE is HIGH for read cycle
8. Device is continuously selected, CS = Viyr.
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.

ALL INPUT PULSES

30V ) {
90%

90%

10% 10%

.

Figure 2

10ns 10ns

0015-5



CY2148/CY21L48
% CY2149/CY21149
SEMICONDUCTOR

Switching Characteristics

Parameters Description 2148/9-35 2148/9-45 2148/9-55 Units
Min. Max. Min. Max. Min. Max.
READ CYCLE
Address Valid to Address Do Not
tRC Care Time (Read Cycle Time) 3 4 55 ns
Address Valid to Data Out
tAA Valid Delay (Address Access Time) 35 4 35 ns
tacsi4] Chip Select LOW to Data Out Valid 35 45 55 ns
tACSZ[SI (CY2148 Oﬂly) 45 55 65
Chip Select LOW to Data Out Valid
tACS (CY2149 only) 15 20 25 ns
& 161 Chip Select LOW to 2148 10 10 10 ns
Lz Data Out On 2149 5 5 5
Chip Select HIGH to Data
6.
trz16] Out OFf 0 20 0 20 0 20 ns
Address Unknown to Data Out
tOH Unknown Time 0 3 3 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 4 3 ns
2l Write Enable LOW to
twp Write Enable HIGH 30 33 40 ns
tWR Address Hold from Write End 5 5 5 ns
Write Enable LOW to Output -
6.
twz6] in High Z 0 10 0 15 0 20 ns
tDw Data in Valid to Write Enable HIGH 20 20 20 ns
tDH Data Hold Time 0 0 0 ns
Address Valid to Write
tAS Enable LOW 0 0 0 ns
Chip Select LOW to Write
2
tew!? Enable HIGH 30 40 0 ns
l6] 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)
[ tRC |
ADDRESS
ton taa i |
DATA OUT PREVIOUS DATA VALID DATA VALID
1
0015-6
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?
V' SEMICONDUCTOR

CY2148/CY21148
CY2149/CY21149

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

s N

RC

s

tacs

Wz

HIGH IMPEDANCE

DATA OUT

. je—1tHz )
HIGH
j IMPEDANCE

DATA VALID
T

[e——1py [ tpp ———>|
icc

Vee )

SUPPLY 50% 50%
CURRENT K—— 1sB

0015-9

Write Cycle No. 1 (WE Controlled)

1
we

ADDRESS x

tow
= \\ M} 777777777,
- taw " WR——
m hANN v
} tow toH
DATA 1/0 * DATA-IN VALID %
DATA I/0 DATA UNDEFINED — —;I HieH 'M'EDAN::
0015-8
Write Cycle No. 2 (CS Controlled)
twe
ADDRESS x x
tow
=TT f
taw - tWR —]
= VAV AN NN NNANY . THIIIIIIIIIIIY,
——————tOW ————————>je—tpH
DATA I/0 ‘*‘ DATA-IN VALID &;
[t} 2 ———|
DATA I/0 - DATA UNDEFINED [IGH IMPEDANCE

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

2-8
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CY2148/CY21L48
% CY2149/CY21149
SEMICONDUCTOR -

Ordering Information
Speed . Package Operating

(ns) Ordering Code Type Range

35 CY2148-35 PC P3 Commercial
CY2149-35 PC
CY2148-35 DC D4
CY2149-35 DC
CY211L48-35 PC P3 Commercial
CY21L49-35 PC
CY211L48-35 DC D4
CY21L49-35 DC

45 CY2148-45 PC P3 Commercial
CY2149-45 PC
CY2148-45 DC D4
CY2149-45 DC
CY2148-45 DMB D4 Military
CY2149-45 DMB
CY21L48-45 PC P3 Commercial
CY21L49-45 PC
CY21L48-45 DC D4
CY21L49-45 DC

55 CY2148-55 PC P3 Commercial
CY2149-55 PC
CY2148-55 DC D4
CY2149-55 DC
CY2148-55 DMB D4 Military
CY2149-55 DMB
CY21L48-55 PC P3 Commercial
CY21L49-55 PC
CY21L48-55 DC D4
CY21L49-55 DC

2-9



Features

® Automatic power-down when
deselected

e CMOS for optimum
speed/power

e 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

CY6116

Functional Description

The CY6116 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 CY6116 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/Og through

2048 x 8 Static R/W RAM

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

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

The CY6116 utilizes a die coat to en-

discharge I/07) is written into the memory loca- sure alpha immunity.
Logic Block Diagram Pin Configurations
A 24 Ve
As[]2 23[0Ag
As]3 22[Ag
1100 A 21 [IWE
< As]s 20 [10E
Zl ¥ [ 19 A
1/04 a7 18 [1CE
A]8 17 o,
1/02 |/00[: 9 16 [1/0¢
Ao 1o [ 10 15 [)1/0s
Ag & wo O] 1 140,
Ag § ’ 1103 ano] 12 130,
:7 § 128x16x 8 1/0. ooer=2
6 6 4
As Q > ARRAY
Ay 1/0s
78S
& 1/0g
~—ﬁ oo
vf ﬁ COLUMN DECODER ]— L— 1/07 Ao
OE
R
Az A A Ao
0087-1 |/°3
0087-3
Selection Guide
CY6116-35 CY6116-45 CY6116-55
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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% CY6116
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied .................... —55°Cto +125°C Latch-upCurrent...............cooiiinnnn. >200 mA
Supply Voltage to Ground Potential .
(Pin 24 €0 PN 12) o vovenenenansnenss ~0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Ran Ambient V.
i HIgh Z SEAe. » . o vvvenenennennnn —0.5V to +7.0V se Temperature cc
DC Input Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
CY6116-35, 45, 55
Parameters Description Test Conditions - Units
Min. Max.
VoH Output HIGH Voltage Vee = Min, Iog = —4.0mA 24 v
VoL Output LOW Voltage Vce = Min, Iop, = 8.0mA 0.4 v
ViH Input HIGH Voltage 2.0 Vee v
ViL Input LOW Voltage -3.0 0.8 A\
Irx Input Load Current GND < Vi < Ve —-10 10 BA
Output Leakage GND < Vi £ Ve
Ioz Current Output Disabled 10 rA
Output Short _ _ _
Ios Circuit Currentl1] Vcc = Max,, Vout = GND 300 mA
Ice XCC IOPéraﬁng Vce = Max. Commercial 120 A
upply Current Iour = 0mA Military 130
Isp Automatic CE Max. Vce, Commercial 20 mA
Power Down Current CE > Vig Military 20
Capacitancel2!
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 F
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. Tested on a sample basis.
AC Test Loads and Waveforms
R14810 R1481Q ALL INPUT PULSES
5V O————AAM— 5V 30V \ N
ouTPUT O—T—-— oUTPUT 0% %
L L aND 10% 10%
I:’:CTUDING:: :;m Ini::uomc:i::m o ore
=-JiG AND LycanD L . 0087-6
= SCOPE =~  (og7-4 = SCOPE = (075 Figure 2
Figure 1a Figure 1b
Equivalent to: ,
THEVENIN EQUIVALENT
1679
OUTPUT O———AM——0 1.73V 0087-7
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ngm CY6116
SEMICONDUCTOR
Switching Characteristics Over Operating Rangel4]
6116-35 6116-45 6116-55
Parameters Description Units
v Min, | Max. | Min. | Max. | Min. | Max.
READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 15 20 25 ns
tLZOE OE LOW to Low Z 0 0 0 ns
tHZOE OE HIGH to High Z[5] 15 15 20 ns
tLZCE CE LOW to Low Z[6] 5 5 5 ns
tHZCE CE HIGH to High ZI[5, 61 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!7]
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 40 40 ns
tAw Address Set-up to Write End 30 40 40 ns
tHA Address Hold from Write End 0 0 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:

3. Data I/0 Pins enter high-impedance state, as shown, when OE is held

LOW during write.

Test conditions assume signal transition times of 5 ns or less, timing

reference levels of 1.5V, input pulse levels of 0 to 3.0V and output

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

. tHZOE» tHZCE and tgzweE are specified with Cp, = 5 pF as in Figure

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

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

tllé%)%;? for ::;y given device. These parameters are specified and not
o tested.

4.

Switching Waveforms
Read Cycle No. 1 (Notes 8, 9)

7. 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.

8. WE is HIGH for read cycle.

9. Device is continuously selected. OE, CE = Vpr.

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

ADDRESS

[ taa

DATA OUT PREVIOUS DATA VALID

DATA VALID

0087-8
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% CY6116
SEMICONDUCTCR
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 8, 10)
trc
& N i
tace
OF sl
X {-
tDoE —mzos——ﬂ
'tzos—’l |e— tHzCE—*|
HIGH
TAOUT HIGH IMPEDANCE 7/ 7 DATA VALID ) IMPEDANCE
o8 oor ) M W WAY —
fe—try l tpp———]
supv"lfs' 50% 50%) .
CURRENT L—— 1SB

Write Cycle No. 1 (WE Controlled) (Notes 3, 7)

ADDRESS *

tsce
S\N\ T 77,
NN Z p
taw tHa—>]
'sA tPWe
e A\ 4
NANA 7
—————1sD te—tHD
DATAIN DATA-IN VALID
'——tuzws-——-bl le————t zwe——»]
DATA 1/0 DATA UNDEFINED —\ HIGH IMPEDANCE

\

0087-10

Write Cycle No. 2 (CE Controlled) (Notes 3, 7)

twe

ADDRESS i

A

tsa

!

tsCE

f

AW

‘NA“""

777777777777

[y

S0

DATA IN

X

DATA-IN VALID

=

DATA I/0

DATA UNDEFINED

<—-luzwz——‘\1

HIGH IMPEDANCE

/

Note: If CE goes HIGH simultaneously with WE HIGH, the output 1

2-13

in a high imped state.
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CY6116

SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Iss

NORMALIZED taa

NORMALIZED Ipo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14
12
lec
10
08
0.6
04
02 Ise
0.0
40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
1.2
1.1 P
\ Ta =25°C
1.0
EE——
0.9
08
40 45 50 55 6.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE .
30
25
20
15
1.0
05
0.0 e
0.0 1.0 20 3.0 4.0 5.0
SUPPLY VOLTAGE (V)

NORMALIZED Icc, Is

NORMALIZED tan

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
1.0 Tec
08
06
04
Vec =50V
ViN =50V
0.2 -
Iss
00
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14

2|, /
” /

/ Vec =50V
08

7~

0.6
-65 25

AMBIENT TEMPERATURE (°C)

126

TYPICAL ACCESS TIME CHANGE

vs. OUTPUT LOADING
30.0
25.0 / -
200 e
15.0 / /
10.0
/ Ve Zasov
cc = 4.
50 Vi
00

0 200 400 600 800 1000

CAPACITANCE (pF)

2-14

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80
Vec =50V
\ Ta=25C
\k
0
00 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120
v /
100 /
/ Vcc =50V
Ta = 25°C

o/
/

0.0 1.0 20 3.0 4.0
OUTPUT VOLTAGE (V)

20

NORMALIZED I¢cc
vs. CYCLE TIME
14 l
Ve =50V
13 T1a=25C
ViN=05V
12
11
1.0
09
0e
0. 10 20 30 40

CYCLE FREQUENCY (MHz)
0087-12



% CY6116
SEMICONDUCTOR

Ordering Information Address Designators
Speed Package Operating Address Address Pin
(ns) Ordering Code Type Range Name Function Number
35 CY6116-35PC P11 Commercial Ao Y3 8
CY6116-35DC D12
CY6116-35LC L64 Al Y2 :
CY6116-35DMB D12 Military Az Yi
CY6116-35LMB L64 A3 Yo 5
45 CY6116-45PC P11 Commercial A4 X3 4
CY6116-45DC D12 As X4 3
CY6116-45LC L64 e X >
CY6116-45DMB D12 Military " .
CY6116-45SLMB L64 7 Xo
55 | CY6116-55PC P11 Commercial As Xs 23
CY6116-55DC D12 Ag X6 22
CY6116-55LC L64 Al X1 19
CY6116-55DMB D12 Military
CY6116-55LMB L64
Bit Map

QUTPUTS  |0123.... 0123 (3210....3210

Y-ADDRESS |01........07| [08........15|  |O)........07|[08........
*,

LI
LU 1 T L] - e o
7
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Features

e 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)

o Separate inputs and outputs

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

o Capable of withstanding greater
than 2000V static discharge

e TTL compatible inputs and
outputs

YPRESS
EMICONDUCTOR

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 (CSj) 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 (CSp) input LOW, the chip se-
lect two input (CS3) and write enable

inputs HIGH, and the output en-
able input (OE) LOW. The information
stored in the addressed word is read
out on the four non-inverting outputs
Qg to O3.

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

Logic Block Diagram Pin Configurations
CSy
Do D1 Dz D3 5
DATA INPUT
CONTROL | WE
0 .
" _ck 0o
b @
[ - 1. - o 0003-2
] 8 32x32 SENSE' _k
n] 8 ARRAY AMPS 02
As i :
As COLUMN
. DECODER
) 0003-1
0003-10
Selection Guide
7C122-15 7C122-25 7C122-35
Co ial 15 25 35
Maximum Access Time (ns) .IflmCI'CI
Military NA 25 35
Co ial 90 60 60
Maximum Operating Current (mA) .xflmerm
Military NA 90 90
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%&m& CY7C122
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (per MIL-STD-883 Method 3015.2)
Power Applied .................... —55°Cto +125°C LatchupCurrent ....................o..... >200 mA
Supply Voltage to Ground Potential .
Pin 22 0 PN 8) v voveeernnnnennnns —0.5V to +7.0V Operating Range
. Ambient
DC Voltage Applied to Outputs Range Vee
T VA —0.5Vto +7.0V : Temperature
DC Input Voltage ................... —-3.0Vto +7.0V Commercial 0"Cto +70°C SV £10%
Output Current, into Outputs (Low) ............. 20 mA Military —35°Cto +125°C SV +10%
Logic Table
Inputs Output Mod
— utputs e
OE CS$ CS; WE Do-Dj3
X H X X X HighZ Not Selected
X X L X X High Z Not Selected
L L H H X 00-03 Read Stored Data
X L H L L HighZ Write “0”
X L H L H HighZ Write “1”
H L H H X High Z Output Disabled
Notes: H = HIGH Voltage L = LOW Voltage X = Don’t Care
High Z = High Impedance
Electrical Characteristics Over the Operating Range
7C122-25
7C122-15
Parameters Description Test Conditions 7C122-35 Units
Min. Max. Min. Max.
Vou Output HIGH Voltage Vce = Min, Iog = —52mA 2.4 2.4 \4
VoL Output LOW Voltage Vee = Min, Iop = 8.0 mA 0.4 0.4 \'
ViH Input HIGH Voltage 2.1 Vce 2.1 Vee v
ViL Input LOW Voltage -3.0 0.8 —3.0 0.8 \%
Irx Input Load Current GND < V) < Ve 10 10 RA
Input Diode Clamp
Vep Voltage Note 2 Note 2 \'
Toz Output Current (High-z) | VOL < Your < Vou —10 | +10 | -10 | +10 A
Output Disabled LS
Tos Output Short Circuit Vce = Max,, Commercial =170 =170 mA
O Current (Note 1) Vour = GND Military —80 —80 mA
Power Supply Vee = Max,, Commercial 90 60 mA
Iec Current Iour = 0mA | wn
rren OUT m, Military NA 90 mA
Capacitance[3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 pF
Cout Output Capacitance Vee = 5.0V 7
Notes:

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

2. The CMOS process does not provide a clamp diode. However, the
CY7C122 is insensitive to —3V dc input levels and — 5V undershoot
pulses of less than 10 ns (measured at 50% point).

3. Tested on a sample basis.
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;}&m CY7C122

SEMICONDUCTOR

Switching Characteristics Over the Operating Rangel5]

A Test CY7C122-15 CY7C122-25 CY7C122-35

* Parameters Description Conditions | Min, | Max. | Min, | Max, | Min. | Max, | UU%
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 6 12 20 30 ns
tAOS Output Enable Time 8 15 25 ns
tZROS Output Enable to High-Z Note 6 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 6 12 20 30 ns
tWR Write Recovery Time 12 20 25 ns
tw Write Pulse Width Note 4 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 4 0 5 10 ns
tWHA Address Hold Time 4 5 5 ns
e - Chip Select Setup Time 0 5 5 ns
tWHCS Chip Select Hold Time 2 5 5 ns

Notes:

4. tw measured at twsA = min.; twsa measured at tw = min.

5. 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 1a.

Bit Map

... 1100/ ——COLUMN
2

332|<«——QUTPUTS

0003-3

6. 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

Ao AX0 4
Al AX1 3
Ay AX2 2
Az AX3 1
Ay AX4 21
As AYO 5
Ag AY1 6
A7 AY2 7
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CY7C122

?
SEMICONDUCTOR

AC Test Loads and Waveforms

AC Test Loads Input Pulses
R1470Q R1470Q 30V ) {
5V O AAA— § V O AAA—— 90% 90%
ouTPUT } OUTPUT 1 GND 10% 10%
o I 39 SR NOTE 5 NOTE 5
F > F
Ea Sasa s» :: 2249 0003-5
L Figure 2
0003-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1520
OUTPUT O—————AM——-0 162V
0003-6
Read Mode
T tre o
Ao-A7
ADDRESS
taa
=) )( 7l
o P4 X
oF 5(
g _
|e+—tzros
taos: NOTE 6
DATA Liliiiildl
OUll;:l:lg: ARLRR RN DATA VALID
LNOTE 6
ACS Fe—tzRCs >
0003-7
Write Mode
i we !
Ag-A7
ADDRESS
WSA |e— —> tWHA
T3,-cSz
CHIP SELECT
twsCs fe—r — tWHCS|
Dg-D3
DATA IN
twso tw WHD
WIE [
WRITE ENABLE )(‘ 7
" g-NoTEE I+ WR
00-03
DATA QUTPUTS
L notes
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 Icc OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE 14 vs. AMBIENT TEMPERATURE . vs. OUTPUT VOLTAGE
12 .
. e AN [
10 12 £ \ Vec =50V
8 8 E w© Ta = 25°C
g : : AN
§ 08 / 3 o g - .
<
H / H 2 . AN
[=] 7]
% os / < o8 5 \
/ ViN =50V Vee =55V g 10
Ta = 25°C Vin =50V 3
0.4 1 0.6 0
4.0 45 5.0 55 6.0 -55 25 125 ) 10 2.0 3.0 4.0
| SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
Gvs. SUPPLY VOLTAGE . 4vs. AMBIENT TEMPERATURE 150 vs. OUTPUT VOLTAGE
1. K
T 15
14 E
. JRE : )
s R Z 100
g 2 g /
5 \ Y 10 3 15
< < -4 ,
s 10 g Z /
& [ @ 50
[=] Q -
= Z o8 2 /
08 ’ g 2 Vec=5.0V_|
Ta = 25°C Ve =50V 3 Ta =25°C
06 06 [}
40 45 5.0 55 60 255 2 125 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
20 i 14
Ta = 25°C
Vec =45V ~| 13
% 20 8 /
£ Lt -
~ [}
F 8 12 r
< 2 /
Z /| g v
a 10 / <]
2
10 /
% 200 400 600 800 7000 % 30 20 30 a0 50 60 70
CAPACITANCE (pF) FREQUENCY (MHz)
0003-9
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CY7C122

Ordering Information

S(l:‘ es‘;d Ordering Code P;c;!(p:ge O;e;:;ing

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 D8 Military
CY7C122-35LMB L53 Military

221



Features

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

High speed

=7 ns (commercial)

— 15 ns (military)

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

Separate inputs and outputs

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

¢ TTL compatible inputs and
outputs

24 pin

300 MIL package

PRESS
SEMICONDUCTOR

PRELIMINARY CYT7C123

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 (CS}) input, an active HIGH
chip select two (CS3) input, and three-
state outputs.

An active LOW write enable input
(WE) controls the writing/reading op-
eration of the memory. When the chip
select one (CS;) and write enable (WE)
inputs are LOW and the chip select
two (CS3) 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
operation insures minimum write re-

256 x 4 Static R/W RAM

covery times by éliminating the “write .
recovery glitch.”

Reading is performed with the chip se-
lect one (CS1) input LOW, the chip se-
lect two input (CS;) and write enable
(WE) inputs HIGH, and the output en-
able input (OE) LOW. The information
stored in the addressed word is read

out on the four non-inverting outputs
Op to O3.

The outputs of the memory go to an
active high impedance state whenever
chip select one (CS1) 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.

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

Logic Block Diagram Pin Configurations
cs;
i =
DATA INPUT
CONTROL | WE
\/ “’
Ag %
— o
AU 0,
A | 8 32 x 32 SENSE r_k
As a ARRAY AMPS 0, 0088-2
=4 = —-Clk:
Ad ) 2 t 03
As i i
Ag COLUMN
A DECODER
0088-1
0088-3
Selection Guide .
J 7C123-7 7C123-12 7C123-15
Mazximum Access Time (ns) Commercial 7 12 NA
Military NA NA 15
Maximum Operating Current (mA) C(frflmercxal 120 120 NA
Military NA NA 150
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%@m PRELIMINARY _ CYTC123
SEMICONDUCTOR =
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Output Current, into Outputs (Low) ............. 20mA
Ambient Temperature with LatchupCurrent ...............ccovnnnnn.. >200 mA
Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential Operating Range
Pins 24 & 18 to Pl.n T —0.5Vto +7.0V Range Te;n;::-:::re Vee
DC Voltage Applied to Outputs
inHighZState...................... —0.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
DCInput Voltage ..............o.... —3.5Vto +7.0V Military —55°Cto +125°C 5V £10%
Logic Table
— — Inputs — . Outputs Mode
OE CS; CS; WE Do-D3
X H X X X HighZ Not Selected
X X L X X HighZ Not Selected
L L H H X 0p-03 Read Stored Data
X L H L L HighZ Write “0”
X L H L H High Z ‘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 Range
7C123-7
Parameters Description Test Conditions 7c123-12 | OB | pnigs
Min. | Max. | Min. | Max.
Vou Output HIGH Voltage Vee = Min, Iopg = —5.2mA 24 2.4 v
VoL Output LOW Voltage Vee = Min, IgL = 8.0mA 0.4 0.4 v
Viu Input HIGH Voltage 2.1 Vee | 2.1 Vce \4
v Input LOW Voltage —-30| 08 | —30( 08 \4
Irx Input Load Current GND £ V; £ V¢ 10 10 MA
s VoL < Vour < Vou _ _
Ioz Output Current (High-Z) Output Disabled 10| +10 10| +10 | pA
Power Supply Vce = Max,, Commercial 120 N/A | mA
Iec Current o
Iour = 0mA Military NA 150 mA
Capacitance[2]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 pF
Cout Output Capacitance Veoc = 5.0V 7
Notes:

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

2. Tested on a sample basis.
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% | PRELIMINARY CY7C123
SEMICONDUCTOR

Switching Characteristics Over the Operating Range

Parameters Description Co;lrde;:l?ons 57 7C123-12 7C123-15 Units
Min, | Max. | Min. | Max, | Min, | Max,

READ CYCLE
trRC Read Cycle Time 7 12 15 ns
tAA Address Access Time 7 12 15 ns
tACS Chip Select Time 7 8 10 ns
tDOE Output Enable Time 7 8 10 ns
tHZCS Chip Select to Output Hi-Z Note 4, 5 5 6.5 8 ns
tHZOE Output Enable to Out Hi-Z Note 4 5 6.5 8 ns
tLzcs Chip Select to Out Low-Z Note 4, 5 2 2 2 ns
tLZOE Output Enable to Out Low-Z Note 4 2 2 2 ns
WRITE CYCLE
twe Write Cycle Time 7 12 15 ns
tHZWE ‘Write Enable to Hi-Z 5.5 7 8 ns
tLZWE Write Enable to Low-Z 2 2 2 ns
tPWE Write Pulse Width Note 3 5 9 11 ns
tsD Data Setup to End of Write 5 9 11 ns
tHD Data Hold Time After Write 2 2 ns
tsA Add Setup to Start of Write Note 3 0 0 ns
tHA Address Hold Time 2 3 ns
tscs CS Active Low to End of Write 5 9 11 ns
tAw Add Setup to End of Write 5 9 13 ns

Notes:

3. tpwg measured at tgg = min,; tga measured at Tpwg = min. 5. At any given temperature and voltage condition, tgzcs is less than

4. Transition is measured at steady state HIGH level — 500 mV or tLzcs for any given device. These parameters are sampled and not
steady state LOW level + 500 mV on the output from 1.5V level on 100% tested.

the input with load shown in Figure 1b.
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AC Test Loads and Waveforms
AC Test Loads Input Pulses
i |
oy R1 4709 v R1470Q 3ov o 0%
ouTPUT O———F ouTPuT 0—1—— GND 10% 10%
20pF :: R2 Bof ‘: a2 NOTE 5 L——‘ NOTE 5
> 224 Q S240 0088-5
I I J Figure 2
0088-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
152 Q
OUTPUT O————AWA—0 162V
0088-6
Read Mode
' tre
1 1
U U
ADDRESS
X . X
" taa ] ,
TS, /Cs, : X | )(I ,
] T Ll
~— tacs—= ~—tyzes—
st ——= | | |
— L i Y T
OE | | ! 1
' 1 : : |
l— —! 1
tz0E —) et T ——thzog—=
o [l |
1
DATA / | \
out LKL ‘ —
' 0088-11
Write Mode
i twe !
1
U U
ADDRESS X .
: ; taw — tha —!
! . tscs '
&5, /cs, : X X
T 1
: tsa : twe :
|
WE * /I
N | '
; — tsp == tHp—
DATA v g - V
IN X. : . X
| ' 1 0
-thzwe > — tzwe =
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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Ordering Information
Speed . Package Operating
(s) Ordering Code Type Range
7 CY7C123-7PC P13 Commercial
CY7C123-7DC Di4
CY7C123-7LC L53
12 CY7C123-12PC P13
CY7C123-12DC D14
- CY7C123-12LC L53
15 CY7C123-15DMB D14 Military
CY7C123-15LMB L53
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Features

Automatic power-down when
deselected

CMOS for optimum
speed/power

e High speed—25 ns

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

Low standby power
— 110 mW

SOIC package

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2000V electrostatic

SEMICONDUCTOR

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/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 p).
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
A ~ 2 [ Vee
As] 2 230 As
a3 2274y
1100 AQye 2 Qe
A5 20[]0€E
A6 19 A0
1/04 art] 1 cE
Acs 17 {J1/0;
1105 100 [ 9 16 P1/0s
Ag T 1o n 14[71/04
Ag 8 ' 1/03 GND [ 12 13103
Az 2
o —.
Ag z > 128 x 16x 8 1/0a 00s6-2
As e ARRAY
™ 1/0s
2
1/0¢
gD
f l COLUMN DECODER l— 1/07
OF
R
Az A2 A Ag
0036-1
0036-3
Selection Guide
7C128-25 7C128-35 7C128-45 7C128-55
Maximum Access Time (ns) 25 35 45 55
Maximum Operating Commercial 120 120 120 90
Current (mA) Military 150 130 100
Maximum Standby Commercial 20 20 20 20
Current (mA) Military 20 20 20
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Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ................ouun. >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied ..................0. —55°Cto +125°C Latch-upCurrent........coovvuveevinnnnanss >200 mA
Supply Voltage to Ground Potential .
(Pin 2410 PIN 12) . v vnevsensresennns —05Vio+70v  Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZ State. .. ...ouoveennnnnnn.. —0.5V to +7.0V : Temperature
DCInput Voltage ................... —3.0Vto +7.0V ;Jdo;nmerclal (5);(3(;(: +-Z(:;(5:°C :X z ;gZ’
Output Current into Outputs (Low) ............. 20 mA itary 0 2
Electrical Characteristics Over Operating Range
.. oo 7C128 .
Paramgters Description Test Conditions Min, Max. Units
Vou Output HIGH Voltage Vcc = Min, Iog = —4.0mA 2.4 \4
VoL Output LOW Voltage Vce = Min, IopL = 8.0 mA 0.4 \4
Commercial -25, Military -35 2.0 Vce \4
A% Input HIGH Volt
H ey oltage All Others 2.0 Voo v
ViL Input LOW Voltage —3.0 0.8 \
Irx Input Load Current GND < Vi < Ve -10 10 MA
Output Leakage GND < V1 £ Ve _
loz Current Output Disabled 40 40 RA
Ios Qutput Short Vee = Max, Vour = GND -30 | mA
i = Commercial -25, -35, -45 120 mA
Icc Vcc Operating Vce = Max. 5 =39,
Supply Current Iour = O0mA | Commercial -55 90 mA
Military -35 150 mA
Military -45 130 mA
Military -55 100 mA
Isp Automatic CE Max. Vee, Commercial 20 R
Power Down Current CE > Vig Military* 20 m.
*35 ns and 55 ns only
Capacitancel2]
Parameters Description Test Conditions Max. Units
CiN Input Capacitance Ta = 25°C,f = 1 MHz 5
~ Voc = 5.0V PF
Court Output Capacitance cC E 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 on a sample basis. -
AC Test Loads and Waveforms
R14810 R1481Q ALL INPUT PULSES
5V O————AM— 5V 30V \ A
ouTPUT O—T——- ouTPUT 0% 0%
20 0F S R2 5 oF :: 2 GND - 10% ) 10%5
Imcn.uomc el IINCLUD!NG > 2659 " "
=-JIG AND = —-L-JIG AND ;_L X 0036-6
= SCOPE .= =  0036-4 = SCOPE = 0036-5 Figure 2
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT
1679
OUTPUT O———— A0 1.73V 0036-13
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Switching Characteristics Over Operating Rangel4]

. 7C128-25 7C128-35 7C128-45 7C128-55
Parameters Description Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. [ Max.
READ CYCLE
trRC Read Cycle Time 25 35 45 55 ns
tAA Address to Data Valid 25 35 45 55 ns
tOHA Data Hold from Address Change 3 5 5 5 ns
tACE CE LOW to Data Valid 25 35 45 55 ns
tDOE OE LOW to Data Valid 12 15 20 25 ns
tLZOE OELOW to Low Z 0 0 0 . 0 ns
tHZOE OE HIGH to High Z[5 12 15 15 20 ns
tLZCE CE LOW to Low Z[6] 5 5 5 5 ns
tHZCE CE HIGH to High ZI[5, 6] 12 15 20 20 ns
tpu CE LOW to Power Up 0 0 0 0 ns
tPD CE HIGH to Power Down 20 20 25 25 ns
WRITE CYCLE7!
twe Write Cycle Time 25 35 45 55 ns
tSCE CE LOW to Write End 20 30 40 50 ns
tAwW Address Set-up to Write End 20 30 40 50 ns
tHA Address Hold from Write End 2 [11] 0 0 ns
tSA Address Set-up to Write Start 0 4] 0 0 ns
tPWE WE Pulse Width 12 20 20 25 ns
tsD Data Set-up to Write End 10 15 20 25 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE WE LOW to High Z 10 15 15 20 ns
tLZWE WE HIGH to Low Z 0 0 0 0 ns
Notes: '
3. Data I/0 Pins enter high-impedance state, as shown, when OE is held 7. The internal write time of the memory is defined by the overlap of
LOW during write. CE LOW and WE LOW. Both sigrials must be LOW to initiate a
4. 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 Ior/Ion and 30 pF load capacitance. edge of the signal that terminates the write.
5. tHZOE, tHZCE and tazw are specified with Cp = 5 pF as in Figure 8. WE is HIGH for read cycle. o
1b. Transition is measured + 500 mV from steady state voltage. 9. Device is continuously selected. OE, CE = Vir..
6. At any given temperature and voltage condition, tyzcg is less than 10. Address valid prior to or coincident with CE transition LOW.
trzcE for any given device. These parameters are specified and not 11. 0 ns for commercial, 2 ns for military. :
100% tested.
Switching Waveforms
Read Cycle No. 1 (Notes 8, 9)
tRe
ADDRESS %
taa ‘
tOHA !
DATA OUT PREVIOUS DATA VALID DATA VALID
T
0036-7
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 8, 10)

trC

& X

oE —j‘

Y
tDOE

je———t 20—

ﬂ-tnzog —

e— tHZCE—>|
HIGH

HIGH IMPEDANCE
DATA OUT

DATA VALID

) IMPEDANCE
rc————

tLzce
pe—1tpy

le——o tpp ———

Vee
SUPPLY 60%
CURRENT

1cc

A
R— 158

0036-8

Write Cycle No. 1 (WE Controlled) (Notes 3, 7)

1
twe
ADDRESS *

“N\ K

taw

]
A

tPwE

A\

DATA IN *

tsp tHo—={
DATA-IN VALID *

DATA /0 DATA UNDEFINED

<-—~—tuzwz——-| e tizwe—
\ HIGH IMPEDANCE

N\

0036-9

Write Cycle No. 2 (CE Controlled) (Notes 3, 7)

ADDRESS X
tsa —!
- X

tsce

][_J

1)

7777777777

o

DATA IN ) *

tsp tHD!
DATA-IN VALID

<———lnzwe——¢l
\ HIGH IMPEDANCE

DATA I/0 DATA UNDEFINED

/ 0036-10

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 lpo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
4

1.2
Icc

1.0

08

0.6

04

0.2 Iss

0.0

40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

14

13

1.2

1.1 P

\\ Ta =25°C
10
[ ———

0.9

08

40 45 5.0 5.5 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE
30

25

20

15

10

05

0.0
0.0 10 20 30 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED icc, Is

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

1.2
10 Iec
08
0.6
04
Vec =50V
Vin=50V
0.2 -
Iss
0.0
-65 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 /
" /
Vec =50V
08 e
0.6
-55 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
25.0 /
200 /,
15.0 4
100
/ U oy
cC = 4
5.0 /
0.0

0 200 400 600 800 1000

CAPACITANCE (pF)

2-31

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs, OUTPUT VOLTAGE
20
100
80
Vee =5.0V
[ Ta-25C
20 =
[}
00 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT

vs. OUTPUT VOLTAGE

120
. pd

17
o/
/

0.0 10 20 3.0 40
OUTPUT VOLTAGE (V)

Vec =50V
Ta =25°C

20

NORMALIZED Icc
vs. CYCLE TIME
14 I
Vce =5.0V
13T, =25°C
ViN=05V
12
11
1.0
09
0e
10 20 30 40

CYCLE FREQUENCY (MHz)
0036-11
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SEMICONDUCTOR
Ordering Information Address Designators
Speed . Package Operating Address Address Pin
(ns) Ordering Code Type Range Name Function Number
25 CY7C128-25PC P13 Commercial Ao Y3 8
CY7C128-258C S13
A Y 7
CY7C128-25DC D14 L 2
CY7C128-25LC L53 Ay Yi 6
35 CY7C128-35PC P13 Commercial A3 Yo 5
CY7C128-358C s13 As X, 4
CY7C128-35DC D14 N 3
CY7C128-35LC L53 5 X4
CY7C128-35DMB | D14 Military As X3 2
CY7C128-35LMB L53 A7 Xo 1
45 CY7C128-45PC P13 Commercial Ag Xs 23
CY7C128-455C S13 Ao Xs P
CY7C128-45DC D14
CY7C128-45LC L53 Ao X1 19
CY7C128-45DMB D14 Military
CY7C128-45LMB L53
55 CY7C128-55PC P13 Commercial
CY7C128-5558C s13
CY7C128-55DC D14
CY7C128-55LC L53
CY7C128-55DMB D14 Military
CY7C128-55LMB L53
Bit Map
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Features Functional Description
e 0.8 micron CMOS for optimum The CY7C130/CY7C140 are high
speed/power speed CMOS 1K x 8 Dual Port Static

RAMS. Two ports are provided per-
mitting independent access to any loca-
tion in memory. The CY7C130 can be
utilized as either a stand-alone 8-bit
Dual Port Static RAM or as a
MASTER Dual Port RAM in conjunc-
tion with the CY7C140 SLAVE Dual
Port device in systems requiring 16-bit
or greater word widths. It is the solu-
tion to applications requiring shared or
buffered data such as cache memory
for DSP, Bit-Slice, or multiprocessor
designs.

o Automatic power-down
e TTL compatible

e Capable of withstanding greater
than 2001V electrostatic
discharge

Fully asynchronous operation

Master CY7C130 easily expands
data bus width to 16 or more
bits using SLAVE CY7C140

BUSY output flag on CY7C130;
BUSY input on CY7C140

INT flag for port to port

Each port has independent control
pins; Chip Enable (CE), Write Enable

1024 x 8 Dual Port
Static RAM

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

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

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

communication
Logic Block Diagram Pin Configurations
R/W, R/WR A=l ~ e =17
— rR/W ]2 47[ACE,
R % CEg W:c 3 =11 /RW,.
_ A= «spausty
Okg o s «“piNT
AgR ™= 43P 0Ey
=} 2B,
Aok mds whag
COLUMN coL V/0gr an e 0P Ay
SEL Ay g0 39 Ay
e 1/07 ™ - IT] 380 Ap
f— {= R} k14 =]
Y —' BUSYR(1) ::tu: 13 38 ::
Agy =] Asg Ag T 14 3501 Az
A e ol e T O e I 1
/0,17 32001/055
1/0y 18 31[31/0g,
g —) 4 AR 1705619 30031/ 0gp
. 1/04 0] 20 2931/0,
AoL == AraiTRATION — Aor 17on et 231/0m
CE_ =—P] INTERRUPT [&—— CEp 1/0g 322 271/ 0
E —H  roize [¢— % 170528 2601704
R/W, ——> ONLY e—— R/Wq oD 24 25[1/008
sy, T [ st 0114-2
N (2) [ | > INTe(2) DIP
- Top View
Notes: 0114-1 ]
1. CY7C130 (Master): BUSY is open drain output and requires pullup resistor.
CY7C140 (Slave): BUSY is input. m g B%g, 5% e
2. Open drain outputs: pullup resistor required.
Selection Guide
7C130-35 7C130-45 7C130-55
7C140-35 7C140-45 7C140-55
Maximum Access Time (ns) 35 45 55
?u1m:n(1;&1)3eratmg Commercial 120 120 120 2225242526 272829 5031 3253
urren - A 3
Military 150 150 $33ERLESEESE
Maximum Standby Commercial 30 30 30 LOC 0114-3
Current (mA) Mili
ilitary 40 40 .
Top View
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SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
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-upCurrent.............covivnunnnnn. >200 mA
Supply Voltage to Ground Potential i .
(Pin 48O PIN 24). v veeeannnnnnn. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient V.
in HIgh Z Sate. . ovvnvennenennnnnn —0.5V to +7.0V ange Temperature c
DC Input Voltage ................... —3.5Vto +7.0V Commercial 0°C to +70°C 5V £10%
Output Current into Outputs (Low) ............. 20mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
7C130-35 7C130-45 7C130-55
Parameters Description Test Conditions 7C140-35 7C140-45 7C140-55 | Units
Min. | Max. | Min. | Max. | Min. | Max.
Von Output HIGH Voltage Vce = Min, Iog = —4.0mA 2.4 2.4 24 A\
Ior = 6.0mA 0.4 0.4 0.4
VoL Output LOW Voltage IoL = 8.0mA 0.5 0.5 0.5 \4
Ior, = 16.0 mA Note 6 0.5 0.5 0.5
ViH Input HIGH Voltage 22 2.2 2.2 v
ViL Input LOW-Voltage 0.8 0.8 0.8 v
Irx Input Load Current GND < Vi < Vce -5 +5 -5 +5 -5 +5 RA
Output Leakage GND < Vg < Vcc _ _ _
loz Current Output Disabled S| *s S|3 S| S RA
Output Short[3] Vce = Max, N _ _
Tos Circuit Current Vout = GND 350 330 350| mA
I Vcc Operating Vce = Max. Commercial 120 120 120 mA
cC Supply Current Iour = OmA Military* 150 150
Is Automatic CE[4]
Power Down Current
IsB1 | Both Ports, TTL Inputs Commercial 30 30 30 mA
IsB2 | One Port, TTL Input 75 75 75 mA
IsB3 | Both Ports, CMOS Inputs 15 15 15 mA
IsB4 | One Port, CMOS Inputs 65 65 65 mA
Ispi | Both Ports, TTL Inputs Military* 40 40 | mA
IsB2 | One Port, TTL Input 100 100 mA
IsB3 | Both Ports, CMOS Inputs 30 30 mA
IsB4 | One Port, CMOS Inputs 80 80 mA
* -45 and -55 only
Capacitancel[5]
Parameters Description Test Condtions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 10 F
: Voe = 5.0V P
Cout Output Capacitance cc < 10
Notes:

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

4. A pull-up resistor to Vg on the CE input is required to keep the
device deselected during Vcc power-up, otherwise Isp will exceed
values given.

5. Tested on a sample basis.
6. BUSY and INT pins only.
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AC Test Loads and Waveforms

5V
R1448 0 R1448 0
5V 5V
2800
ouTPUT OuTPUT
BUSY
S R2 oR2 OR
30 pF 2450 5 pF > 2450 INT
Iy &\?«%‘NGI ’ i(ZSS aMy  iwcLuoina] 2 essamy 30pF
JIG AND
SCOPE L . SCOPE - ._.L :I_:
0114-5 - 0114-4
Figure 1 Figure 2 Figure 3. BUSY Output Load
, (CY7C130 Only)
Equivalent to: THEVENIN EQUIVALENT
158 0
OUTPUT O AAA 0177V ALL INPUT PULSES
0114-7
30V ) \
90% 90%
GND 10% 10%
5ns 5ns
0114-6
Figure 4
Switching Characteristics Over Operating Range(8!
7C130-35 7C130-45 7C130-55
Parameters Description 7C140-35 7C140-45 7C140-55 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 3 3 3 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 3 3 3 ns
tHZOE OE HIGH to High Z[9] 15 20 25 ns
tLZCE CE LOW to Low Z[10] 5 5 5 ns
tHZCE CE HIGH to High ZI[9,10] 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 CYCLEI(11]
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 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 20 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z 15 20 25 ns
tLZWE WE HIGH to Low Z 0 0 0 ns
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Switching Characteristics Over Operating Rangel8] (Continued)

7C130-35 7C130-45 7C130-55
Parameters Description 7C140-35 7C140-45 7C140-55 Units
Min, | Max. | Min. | Max. | Min, | Max.
BUSY/INTERRUPT TIMING
trRC Read Cycle Time 35 45 55 ns
twc Write Cycle Time 35 45 55 ns
tBLA BUSY LOW from Address Match 20 25 30 ns
tBHA BUSY HIGH from Address Mismatch 20 25 30 ns
tBLC BUSY LOW from CE LOW 20 25 30 ns
tBHC BUSY HIGH from CE HIGH 20 25 30 ns
tps Port Set Up for Priority 5 5 5 ns
tWINS WE to INTERRUPT Set Time 15 20 25 ns
tEINS CE to INTERRUPT Set Time 25 35 45 ns
tINS Add to INTERRUPT Set Time 25 35 45 ns
tOINR OE to INTERRUPT Reset Time 15 20 25 ns
tEINR CE to INTERRUPT Reset Time 25 35 45 ns
tINR Add to INTERRUPT Reset Time 25 35 45 ns
BUSY TIMING '
tws* WE LOW after BUSY 0 0 0 ns
twH WE HIGH after BUSY 15 15 15 ns
tBDD BUSY HIGH to Valid Data 20 25 30 ns
tpDD Write Data Valid to Read Data Valid Note 15 Note 15 Note 15 ns
twDD Write Pulse to Data Delay Note 15 Note 15 Note 15 ns
* CY7C140 Only
Notes:

7. Data I/0 pins enter high impedance state, as shown when OE is held
LOW during write.

8. Test conditions assume signal transition times of 5 ns or less, timing

reference levels of 1.5V, input pulse levels of 0V to 3.0V and output

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

tHZOE, tHZCE, and tyzwE are specified with Cp, = 5 pF in Figure 2.

Transition is measured * 500 mV from steady state voltage.

10. At any given temperature and voltage condition, tHzcg is less than
tLzce for any given device. These parameters are specified and not
100% tested.

11. 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.

hd

Switching Waveforms
Read Cycle No. 1 (Notes 12, 13)

12. WE is HIGH for read cycle.
13. Device is continuously selected OE, CE = Vjy.. )
14. Address valid prior to or coincident with CE transition LOW.

15. 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.

Either Port Address Access

tre

taa |

ADDRESS *
toHA

DATA OUT PREVIOUS DATA VALID )

DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 12, 14)

Either Port CE/OE Access

e\

tace tnzce —

OE * t i
L— tooE thzoe
Y zoe—
Yzce
7777777
DATA OUT CEEeeee DATA VALID

[t
™ R r_ +—1tpp
lec .
'se—/l L E

0114-9

Timing Waveform of Read with BUSY (Note 12)

ADDRESSg X ADDRESS MATCH *
WER ‘( /
Dinr ' * X
ADDRESS; X ADDRESS | MATCH
tBHA
BUSY, \ ;t
tapp
DOUT, VALID
toop
‘WUU
0114-10
Write Cycle No. 1 (Notes 7, 11)
Either Port
L ‘wc "
ADDRESS *
_ tsce :
CE N £/// 0L
| taw ta —=
) tsa towe
WE X\ X p 4
tp
'sp
DATA DATA VALID
OF \! ! !
thzee
T HIGH IMPEDANCE
Dour 22222223
0114-12
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Switching Waveforms (Continued)
Write Cycle No. 2 (Notes 7, 11)

Either Port
: f twe .
ADDRESS * . *
) tsc: + tHA_’
Auunanue! T77I77
taw
[~ tsa — tewe -
e X 'S
-1 et
DATA DATA VALID "X
[+— thzwe — f— tizwe—]
DATA ) W W W W W W W W W W W WA W ¥ HIGH IMPEDANCE 7"
M2 2222227772777 . -

0114-13

Busy Timing Diagram No. 1 (CE Arbitration)
CEL Valid First:

ADDRESS X ADDRESS MATCH

L AND R

CER Valid First

tpLc - F—‘ancj

0114-14

ADDRESS X

L AND R ADDRESS MATCH

C SIE
tps—

CE. X

USY,
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Switching Waveforms (Continued)
Busy Timing Diagram No. 2 (Address Arbitration)
Left Address Valid First:

tre OR twe
ADDRESS ADDRESS MATCH ADDRESS MISMATCH X

ADDRESSg % X
taia —teHa
BUSYR

0114-16
Right Address Valid First:
tre OR tye
ADDRESSg ADDRESS MATCH ADDRESS MISMATCH X
tps
ADDRESS_ X
tBLA +—tBHA
BUSY,
0114-17
Busy Timing Diagram No. 3

Write with BUSY (Slave: CY7C140):

l towe
WE jt &
twe twh —

0114-11
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Switching Waveforms (Continued)

Interrupt Timing Diagrams
Left Side Sets INTg:
' twe {
ADDR, * _ WRITE 3FF ﬁ( : X
—_ tins |f*m
CE, /
teiNs — .
. X
S twins
iNTR L8
0114-18

Right Side Clears INTR:

f tre
R AA0000.0.0,0.0.000000' STE 4
%, ting —+
&, —* l" HA INR :
tanR —

! |
vie [ L L LS

ﬁa\\\\\\\\\\\t /-
T ‘OINR“;l
Right Side Sets INT:

[ |

twe
ADDRg * WRITE 3FE jxx X
e tins — tha
CEg 1 r /

tENs—
WEg S(

le— tgp —
twins

T, .

0114-20

Left Side Clears INT:

f tre
soor, RXXKKRRRRXKKKKRRXKKRN om0 575K
% t, —
&, ———* I“ HA INR /_

I tens

w7 7777777 F
AR S

__ toINR —
iNT, s

0114-21
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Ordering Information
Speed Ordering Package Operating Speed Ordering Package Operating
(ns) Code Type Range (ns) Code Type Range
35 CY7C130-35 PC P25 Commercial 35 CY7C140-35 PC P25 Commercial
CY7C130-35 DC D26 CY7C140-35 DC D26 '
CY7C130-35 LC L69 CY7C140-35 LC L69
45 CY7C130-45 PC P25 Commercial 45 CY7C140-45 PC P25 Commercial
CY7C130-45 DC D26 CY7C140-45 DC D26
CY7C130-45 LC L69 CY7C140-45 LC L69
CY7C130-45 LMB L69 Military CY7C140-45 LMB L69 Military
CY7C130-45 DMB D26 CY7C140-45 DMB D26
55 CY7C130-55 PC P25 Commercial 55 CY7C140-55 PC P25 Commercial
CY7C130-55 DC D26 CY7C140-55 DC D26
CY7C130-55 LC L69 CY7C140-55 LC L69
CY7C130-55 LMB L69 Military CY7C140-55 LMB L69 Military
CY7C130-55 DMB D26 CY7C140-55 DMB D26

241
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Features Functional Description
e 0.8 micron CMOS for optimum The CY7C132/CY7C142 are high
speed/power speed CMOS 2K x 8 Dual Port Static

RAMs. Two ports are provided permit-
ting independent access to any location

Automatic power-down

¢ TTL compatible in memory. The CY7C132 can be uti-

e Capable of withstanding greater lized as either a stand-alone 8-Bit Dual
than 2001V electrostatic Port RAM or as a MASTER Dual
discharge Port RAM in conjunction with the

CY7C142 SLAVE Dual Port device in

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 LCC version.
BUSY signals that the port is trying to
access the same location currently be-
ing accessed by the other port. On the
LCC version, INT is an interrupt flag
indicating that data has been placed in
a unique location by the other port.

* Fully asynchronous operation systems requiring 16-Bit or greater An automatic power-down feature is
* MASTER CY7C132 easily word widths. It is the solution to appli- -
5 . o controlled independently on each port
expands databus width to 16 or cations requiring shared or buffered by the Chip Enable (CE) pin
more bits using SLAVE data such as cache memory for DSP, : .
CY7C142 bit-slice or multiprocessor designs. ffhg C}Zgl§2§¥7c(li4522af e a}.,,acﬂéble
— . in -pin -pin X
e BUSY output flag on CY7C132; Each port has independent control ?t p an P .
BUSY input on CY7C142 pins; Chip Enable (CE), Write Enable A dlgtooat is used to insure alpha im-
munity.
o INT flag for port to port (WE), and Output Enable (OE). BUSY y
communication (LCC version)
Logic Block Diagram Pin Configurations
B %D C% R_/WR EE | - i
CEp CEg rR/W 2 473 CEy
BUSY, O} 3 4R/ Wp
OF, 239 A4 4571 BUSY,
Ao AoR = K} 443 A10r
AL AR = ] = [%
Voo Vom V= I S
'/°7L /075 Ay Qo 400 AR
BUSY|(1) ¢y b BUSYR(1) Ly =14 39 AR
A Q11 380 AR
Agi . " Asr L SR
= I = ) o R
hg O} 14 3500 A
A O] 15 34 Agp
g, —5¥) e g 1/0g C 16 33040
H H 170,417 32[71/0y
:7-: ARBITRATION :—:: 1/ 02::!: 18 sih |;o.:
n— W == o M
R ONLY R/ |/o:r: 21 28] :l/o;:
BUSY, T T BUSYR 1/0g ] 22 27[31/0;
iNT (2, 6) I I N NTR(2, 6) 1/0 023 26[31/04p
Notes: 0106-1 GND ] 24 2531/0gg
1. CY7C132 (MASTER): BUSY is open drain output and requires pullup resistor. DIP 0106-2
CY7C142 (SLAVE): BUSY is input. Top View

2. Open drain outputs: pullup resistor required.

Selection Guide
7C132-35 7C132-45 7C132-55
7C142-35 7C142-45 7C142-55
Maximum Access Time (ns) 35 45 55
Mazximum Operating Commercial 120 120 120
Current (mA) Military 150 150
Maximum Standby Commercial 30 30 30
Current (mA) Military 40 40

Lce 0106-3
Top View
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Maximum Ratings
(Above which the useful life may be inpaired)

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-upCurrent..............coooiiinn. >200 mA
Supply Voltage to Ground Potential .
(Pin 48 t0Pin24). ... ouvveeennnn... —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Ran Ambient v
inHighZ State. ..........oovvvvenn.. —0.5V to +7.0V ge Temperature e
DCInput Voltage ................... —3.5Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
7C132-35 7C132-45 7C132-55
Parameters Description Test Conditions 7C142-35 7C142-45 7C142-55 Units
Min. | Max. | Min. | Max. | Min, | Max.
VoH Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 24 2.4 \'
IoL = 6.0mA 0.4 0.4 0.4
VoL Output LOW Voltage Ior, = 8.0mA 05 05 0.5 v
IoL = 16.0 mA (Note 7) 0.5 0.5 0.5
Viu Input HIGH Voltage 2.2 2.2 2.2 A\
ViL Input LOW Voltage 0.8 0.8 0.8 \%
Irx Input Load Current GND < Vi < Ve -5 +5 -5 +5 -5 +5 RA
Output Leakage GND < Vo < Vce _ _ _
Toz Current Output Disabled 5 +3 5 +3 5 +s RA
Output Short [3] Vce = Max,, _ _ _
Tos Circuit Current Vout = GND 350 350 330 | mA
I Vcc Operating Vcc = Max. Commercial 120 120 120
CC _ mA
Supply Current Iour = OmA Military* 150 150
Is Automatic CE [4]
Power Down Current
Isp1 | Both Ports, TTL Inputs Commercial 30 30 - 30 mA
Isg2 | One Port, TTL Input 75 75 75 mA
IsB3 [ Both Ports, CMOS Inputs 15 15 15 mA
IsB4 | One Port, CMOS Inputs 65 65 65 mA
Isp1 | Both Ports, TTL Inputs Military* 40 40 mA
IsB2 | One Port, TTL Input 100 100 mA
Isp3 | Both Ports, CMOS Inputs 30 30 mA
IsB4 | One Port, CMOS Inputs 80 80 mA
* -45 and -55 Only
Capacitancel[5]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 10 F
: Vee = 5.0V P
Cout Output Capacitance cc = o 10
Notes:
3. Duration of the short circuit should not exceed 30 seconds. 5. Tested on a sample basis.
4. A pull-up resistor to Vg on the CE input is required to keep the 6. LCC version only.
delvice deselected during Vcc power-up, otherwise Isp will exceed 7. BUSY and INT pins only.
values given.
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AC Test Loads and Waveforms

oy {480 ML) sy (480 8 ML) sy
ouTPUT O_T ouTPUT OT— 2800
o g R "R
wgk%%mc Im o ifgﬁ% MIL) wglﬂyus s j: ?';555‘}1 MIL) INT sour
ScoPE | 1 scope L __L. I P
- B 0106-4 0106-5 -
Figare 1 Figure 2 Figure 3. BUSY Output Loado e
(CY7C132 Only)
Equivalent to: THEVENIN EQUIVALENT ALL INPUT PULSES
158 0
OUTPUT O————AAA———O 1.77V 30V . ,
0106-8 90% 90%
Sns 5ns
0106-7
Figure 4
Switching Characteristics Over Operating Range 9]
7C132-35 7C132-45 7C132-55
Parameters Description 7C142-35 7C142-45 7C142-55 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 3 3 3 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 15 20 25 ns
tLZOE OELOW to Low Z 3 3 3 ns
tHZOE OE HIGH to High Z[10] 15 20 25 ns
tLZCE CE LOW to Low Z[11] 5 5 5 ns
tHZCE CE HIGH to High Z[19, 11] 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 CYCLEI12]
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 ns
tSA Address Set-Up to Write Start ns
tPWE WE Pulse Width 20 20 25 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 HighZ 15 20 25 ns
tLZWE WE HIGH to Low Z 0 0 0 ns
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Switching Characteristics Over Operating Range [91 (Continued)

7C132-35 7C132-45 7C132-55 .
Parameters Description 7C142-35 7C142-45 7C142-55 Units
) Min. | Max, Min, I Max, Min. ] Max.
BUSY/INTERRUPT TIMING
trRC Read Cycle Time 35 45 55 ns
twe Write Cycle Time 35 45 55 ns
tBLA BUSY LOW from Address Match 20 25 30 ns
tBHA BUSY HIGH from Address Mismatch 20 25 30 ns
tBLC BUSY LOW from CE LOW 20 25 30 ns
tBHC BUSY HIGH from CE HIGH 20 25 30 ns
tps Port Set-Up for Priority 5 5 5 ns
tWINS WE to INTERRUPT Set Time 15 20 25 ns
tEINS CE to INTERRUPT Set Time 25 35 45 ns
tINS Add to INTERRUPT Set Time 25 35 45 ns
tOINR OE to INTERRUPT Reset Time 15 20 25 ns
tEINR CE to INTERRUPT Reset Time 25 35 45 ns
tINR Add to INTERRUPT Reset Time 25 35 45 ns
BUSY TIMING '
twp* WE LOW after BUSY 0 0 0 ns
twH WE HIGH After BUSY 15 15 15 ns
tBDD BUSY HIGH to Valid Data 20 25 30 ns
tDDbD 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
*CY7C142 Only
Notes:

8. Data 1/0 pins enter high-impedance state, as shown, when OE is
held LOW during write.

9. 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.

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

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

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

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

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

13. WE is HIGH for read cycle.

14. Device is continuously selected. OE, CE = Vyy..

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

16. 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.

Either Port—Address Access

tRC

ADDRESS

DATA OUT PREVIOUS DATA VALID

DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 13, 15)

Either Port—CE/OE Access
CE \
\
tace thzee —+
oF 31‘ t '
tpoE tuzoe
L—%zoz—-
Yzee
1700400000100
DATA OUT - e DATA VALID ————
— tpy —tpp
- __/l* L
Isg
0106-10
Read Cycle No. 3 (Note 13)
READ with BUSY
ADDRESSg X ADDRESS MATCH *
WER )( J,
Dinr * X
ADDRESS_ X ADDRESS | MATCH
taHA |
BUSY, \ ;t
tgpp
DOUT, : }vmo
tbop
'WUD
0106-11
Write Cycle No. 1 (Notes 8, 12)
Either Port
[ ch )
ADDRESS * *
_ tsce
CE X 2/ L)
taw ta —= ‘
tsa tewe
WE AKX 7 i
tsp |
DATA) DATA VALID *
OF \
_LLL{M AN\
o ST HIGH IMPEDANCE
ouT L L L L L L 0106-13
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Switching Waveforms (Continued)
Write Cycle No. 2 (Notes 8, 12)

Either Port
f twe |
ADDRESS * *
tsce AHA ——>
ENNNNMANY TSN
taw
~— sa tewe
" =\ s
k—tso—pg_Hi.’
—
DATAN DATA VALID X
r— thzwe —] — t zwe —
DATA A W W W W W W W W W W W W . ¥ HIGH IMPEDANCE 77"
T =222 722777777772 <
0106-14
BUSY Timing Diagram No. 1 (CE Arbitration)
CEL Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CEL NE
tps
Cg
taLc Ftauc
BUSYg ;l /
0106-15
CER Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
Cq NE
tps—+
G, h
~—1BLe I~tanc
BUSY, j /
0106-16
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Switching Waveforms (Continued)
BUSY Timing Diagram No. 2 (Address Arbitration)
LEFT Address Valid First:

tre OR tye
ADDRESS ADDRESS MATCH ADDRESS MISMATCH X

P
ADDRESSg % X
tBLA —tBHA
BUSYR

0106-17
BUSY Timing Diagram No. 2
RIGHT Address Valid First:
tre OR tye
ADDRESSg ADDRESS MATCH ADDRESS MISMATCH x
P
ADDRESS x
‘gl._A re—tgHA -
BUSY,
0106-18
BUSY Timing Diagram No. 3
WRITE with BUSY (SLAVE: CY7C142)
tewe
WE 7‘
f— tws twh
SY \
0106-12
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Switching Waveforms (Continued)
Interrupt Timing Diagram (Note 6)

LEFT Side Sets INTR:
|« twe i
ADDRESS, * WRITE 7FF XX X
tNs rtHA —
e, /
teiNs —] ;L
WE, N(
le— tgp —+|
SA twins
INTR )( 0106-19
RIGHT Side Clears INTR:
tre |
ADDRESSg READ 7FF *

YR —

XXX
tha
c—ER—* B
f teNs

w7 7777777 F
A MR

—

—

- toinR —
INTR / 0106-20
RIGHT Side Sets INT]
‘ twe i
ADDRESSR * WRITE 7FE XX X
[ tins — tha
T st /
tens—
WEg
- . WINS
INT, N 0106-21
LEFT Side Clears INTy:
L tRC |
soress, XXXXXRXXXXXKXXXXKXXXRN w77t X
iR —]

I‘ tha

CE, *

I

tens

—

w7 77777777

ENNNIMNNNNNNNX

—

INT,_

toINR —

7
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Ordering Information
Speed Orderin Package Operating Speed Ordering Package Operating
(ms) Code Type Range (ms) Code Type Range
35 CY7C132-35PC P25 Commercial 35 CY7C142-35PC P25 Commercial
CY7C132-35DC D26 - CY7C142-35DC D26
CY7C132-35LC L69 CY7C142-35LC L69
45 CY7C132-45PC P25 Commercial 45 CY7C142-45PC P25 Commercial
CY7C132-45DC D26 CY7C142-45DC D26
CY7C132-45LC L69 CY7C142-45LC L69
CY7C132-45LMB L69 Military CY7C142-45LMB L6 Military
CY7C132-45DMB D26 CY7C142-45DMB D26
55 CY7C132-55PC P25 Commercial 55 CY7C142-55PC P25 Commercial
CY7C132-55DC D26 CY7C142-55DC D26
CY7C132-55LC L69 CY7C142-55LC L69
CY7C132-55LMB L69 Military CY7C142-55LMB L69 Military
CY7C132-55DMB D26 CY7C142-55DMB D26
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CY7C147
4096 x 1 Static R/W RAM

Features Functional Description
® Automatic power-down when The CY7C147 is a high performance Reading the device is accomplished by

deselected CMOS static RAM organized as 4096 taking the chip enable (CE) LOW,

: words by 1 bit. Easy memory expan- while write enable (WE) remains
* g)l\e{g/sp:(;: ptimum sion is provided by an active LOW chip  HIGH. Under these conditions the
. enable (CE) and three-state drivers. contents of the memory location speci-

¢ High speed—25 ns The CY7C147 has an automatic pow- fied on the address pins will appear on
® Low active power er-down feature, reducing the power the data output (DO) pin.

— 440 mW (commercial) consumption by 80% when deselected. e qutput pin stays in high impedance

— 605 mW (military) Writing to the device is accomplished state when chip enable (CE) is HIGH
o Low standby power when the chip enable (CE) and write or write enable (WE) is LOW.

— 55 mW enable (WE) inputs are both LOW.

I Data on the input pin (DI) is written

¢ TTL compatible inputs and into the memory location specified on

outputs the address pins (Ag through Aj).

Capable of withstanding
greater than 2000V
electrostatic discharge

Logic Block Diagram Pin Configurations
[ <} DI Ao
A2
INPUT BUFFER a3
A ~d
A5
Ag—p] as[]e
-4
A1 & g po[]7
Ar—»1 3 64 x 64 z N 00 WE[]s
Az—>] B ARRAY 2 anoe
Ag—p E F
A—f ® 0019-2
{} o
POWER
COLUMN DECODER | | DowN »
TITTTT "
A4 As Ag Ag ApA11
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)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL‘-STD-8\83 Method 3015.2) i
Power Applied ............covvttn —55°Cto +125°C Latchup Current .........covviiinveninnnn, >200 mA:
Supply Voltage to Ground Potential ‘ .
(Pin 1860 PINO). . vveeerrnrennn. ..—05Vito+70v  Operating Range
DC Voltage Applied to Outputs ‘R Ambient v,
inHighZState...................... —0.5V to +7.0V ange Temperature cc
DC Input Voltage .......covvevnnen.. —3.0V to +7.0V Commercial 0°Cto +70°C 5V + 10%
Output Current into Outputs (Low) ............. 20 mA Military —55°Cto +125°C + 10%
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions 7C147-25 7C147-35, 45 Units
Min, Max. Min. | Max,
VoH Output HIGH Voltage | Vcc = Min. Iog = —40mA 24 2.4 A\
VoL Output LOW Voltage Vce = Min. IoL = 12.0mA 0.4 0.4 v
Vin Input High Voltage 2.0 6.0 2.0 6.0 v
ViL Input Low Voltage —-3.0 0.8 -3.0 0.8 A\
Iix Input Load Current GND < Vi < Voo —-10 +10 | —10 +10 BA
Output Leakage GND < Vo < Ve _ _
Toz Current Output Disabled 0 +30 0 +350 HA
Output Short[1] - - _ -
Ios Circuit Current Vee = Max. Vout = GND 350 350 mA
Icc Vce Operating Vce = Max. Commercial 90 80 mA
Supply Current Ioutr = OmA Military 110
I Automatic CE[2] Max. Vg, Commercial 15 10 mA
$By Power Down Current CE = Vig Military 0
Capacitancel3]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta =.25°C,f = 1 MHz 5 F
. Vee = 5.0V P
Cout Output Capacitance cc =90 6
Notes: B :
1. Duration of the short circuit should not exceed 30 seconds. 3. Tested on a sample basis.
2. A pull-up resistor to Voc on the CE input is required to keep the
device deselected during Voc power-up, otherwise Isp will exceed
values given.
AC Test Loads and Waveforms
R1329 Q R1329 0 '
sv o____wj sV ALL INPUT PULSES
OUTPUT T OUTPUT 30V y oy 20%
> n2 5oF :: R2 GND 1% w’:s
‘llr'»nGcht:‘%mc 202 INCLUDING S0 <5ns ns
SCOPE Pk 0019-6
= = = = 0019-4 Figure 2
Figure 1b
Equivalent to: THEVENIN EQUIVALENT
126 Q

. OUTPUT O————AAA—————0 1.90 V

0019-5
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Switching Characteristics Over Operating Rangel4]

Parameters Description 7C147-25 7C147-35 7C147-45 Units
Min, | Max. | Min, | Max. | Min. | 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 5 5 ns
tACE CS Low to Data Valid 25 35 45 ns
tLZCE CE LOW to Low ZI6l 5 5 5 ns
tHZCE CEHIGH to High zI[5, 6] 20 30 30 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 20 20 ns
WRITE CYCLE!"]
twe Write Cycle Time 25 35 45 ns
tSCE CE LOW to Write End 25 35 45 ns
tAw Address Set-up to Write End 25 35 45 ns
tHA Address Hold from Write End 0 0 0 ns
tsA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 15 20 25 ns
tsp Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 10 10 ns
tLZWE WE HIGH to Low ZI6] 0 0 0 ns
tHZWE WE LOW to High Z[5, 6] v 15 20 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
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

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

6. At any given temperature and voltage condition, tyz is less than ty 7 8. WE is HIGH for read cycle.
for all devices. These parameters are sampled and not 100% tested. 9. Device is continuously selected, CE = Vyi..

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

Read Cycle No. 1 (Notes 8, 9)

tRC |

ADDRESS 4%

DATA OUT PREVIOUS DATA VALID DATA VALID

taa |

toHA

il

0019-7
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 8, 10)

tace
tLzce [ tHzCcE—|
IMP,‘E‘:;;AHNCE
HIGH IMPEDANCE 777
DATA OUT AV DATA VALID )
[e——tpy [e— tpp——|
tcc
Vee A
50% 50%
CURRENT S
0019-8
Write Cycle No. 1 (WE Controlled ) (Note 7)
1 - 1y |
ADDRESS *
\"SCE
& /
= \\MX L
taw tHA' -
tsa tPwWE
we N /
" NX 7
t tsp tHD!
DATA IN * DATA-IN VALID %
<——mzws———" [t ZWE .
\! HIGH IMPEDANCE /
DATA OUT DATA UNDEFINED )4 <
0019-9
Write Cycle No. 2 (CE Controlled) (Note 7)
twe |
ADDRESS *
tsA | SCE
@ ll( i ‘
taw tHA
} tPWE
f 5D tHD
DATA IN * DATA-IN VALID }
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED
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 taa

NORMALIZED Ipo

NORMALIZED SUPPLY CURRENT
10T SUPPLY VOLTAGE

12
lcc
10
0.8 /
06
Vin=5V
04 Ta = 25°C
0.2
Isg
0.0
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
1.2
1.1
b Ta = 25°C
1.0
\
09
08
4.0 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

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

3.0
25
2.0 Ta =25°C
1K £ TS PULL-UP
RESISTOR TO Vee
15
|
10 =
05 /
0.0 "]
0.0 1.0 20 3.0 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Isg

NORMALIZED tpa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
1
10 cC
0.8
0.6
0.4
Vcc =50V
ViN =50V
0.2
Is8
0.0
-56 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
12 -
1.0
Vec =50V
0.8
0.6
-56 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25,0 o
200 /
150 /
/ 4
10.0
/ Ta = 25°C
Vec =45V
5.0 /,
00
[} 200 400 600 800 1000

CAPACITANCE (pF)

2-55

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

N

-
Q
=]

AN

NERN

\ Vee =50V
= 25°C
% N Ta 5
20
0
0.0 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
160
140
120 /’
100
80
Vec =50V _|
60 / Ta =25°C
40 /
20 /
0
0 10 20 3.0 4.0

OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME
14
Vec =5.0V
1.3 Ta =25°C
ViN=05V
1.2
11
1.0
0.9
0.8

0 10 20 30

40 50

CYCLE FREQUENCY (MHz)

0019-11




;,%mss CY7C147
SEMICONDUCTOR
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 >
CY7C147-25LC L50 Commercial " - ;
35 | CY7C147-35PC P3 Commercial 2 2
CY7C147-35DC D4 Commercial A3 X3 4
CY7C147-35LC L50 Commercial As Yo 5
CY7C147-35DMB D4 Military N Y p
CY7C147-35LMB L50 Military 5 1
45 | CY7C147-45PC P3 Commercial As X4 17
CY7C147-45DC D4 Commercial A7 Xs 16
CY7C147-45LC LS50 Commercial Asg Y, 15
CY7C147-45DMB D4 Military
CY7C147-45LMB L50 Military A9 Y3 14
Ao Y4 13
An Ys 12
Bit Map

0019-12
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Features

e Automatic power-down when
deselected (7C148)

¢ CMOS for optimum
speed/power

e 25 ns access time

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

e Low standby power (7C148)
— 82.5 mW (25 ns version)
— 55 mW (all others)

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

e TTL compatible inputs and
outputs

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/Op 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 (Ag through Ag) is
present on the four data input/output
pins (I/0g through 1/03).

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

Logic Block Diagram Pin Configurations
),Ll ¥ = 18 :]Vcc
As] 2 170A
) ﬂ As]3 16 [JAs
I 1 j_ A3 4 15 JAg
[ j 4 Aol]s 14 1/09
INPUT BUFFER j’ = [ 133 1/0
1 A}7 12[]1/0,
J\} cs[s 1[0,
Ao —pf 1/00 GND[] 9 100 We
Ag —pf & 4
A7 —i § 64x 64 3 ,_'K\ vor .
As—p] O ARRAY :> 8
A5 —pol g ﬁ 1/02
As «
?4 1103
{} POWER
COLUMN DECODER ggm, L] [
Pttt
Az A2 A1 Ag WE
0001-1 0001-3
Selection Guide
7C148-25 7C148-35 7C148-45 7C149-25 7C149-35 7C149-45
Maximum Access Time (ns) 25 35 45 25 35 45
Maximum Operating Commercial 90 80 80 90 80 80
Current (mA) Military 110 110 110 110
Maximum Standby Commercial 15 10 10
Current (mA) Military 10 10




CY7C148

sfgym CY7C149
- SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)............ >2001V
Power Applied ................ ... —55°Cto +125°C LatchupCurrent ...........coovvvvnninn... >200 mA
?;5?% Y:ll:?ng;)to Groundpomnal ..... —0.5V to +7.0V Operating Range
; Ambient
I Figh 7 St T —05Vto +7.0V Ronee. Temperature Ve
DC Input Voltage .. ....veeeeen... ~3.0Vto +7.0V Commercial | 0"Cto +70°C__ 3V 210%
Output Current into Outputs (Low) ............. 20 mA Military —35°Clo +125°C 3V £10%
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions 7C148/9-25 | 7C148/9-35,45 | {1446
Min. | Max. | Min. | Max.
IoH Output High Current VoH = 24V Vee = 45V —4 —4 mA
IoL Output Low Current VoL = 04V 8 8 mA
Vin Input High Voltage 2.0 | 6.0 2.0 6.0 \4
ViL Input Low Voltage —3.0| 08 | —3.0 0.8 \4
Irx Input Load Current GND < Vj < Ve —10| 10 —10 10 MA
Ioz Output Leakage Current | GND < Vo < V¢ Output Disabled —50| 50 —50 50 BA
G inpu:/((l)aptaa:ance Test Frequency = 1.0 MHz > 5 pF
Cro (;I;zcita‘xl)cl:u TaA = 25°C, All Pins at OV, Ve = 5V 7 7
Icc ;/'cc Operating Max. Vee, CS < Vi Commercial 90 80 | 1A
upply Current Output Open Military 110
Isp Automatic CS Max. Ve, 7C148 Commercial 15 10 mA
Power Down Current |CS > Vg only Military 10
Tro Péeak Power-On Max. Ve, 7C148 Commercial 15 10 mA
urrent CS > viglll only Military 10
Tos Optpgt Short GND < Vo < Commercial +275 +275 mA
Circuit Current Vcl10] Military 1350

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.

2. 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 Vcg on the CS input is required to keep the
device deselected during Ve power up. Otherwise current will ex-

ceed values given (CY7C148 only).

AC Test Loads and Waveforms

R1481Q R1481Q
§ V O—————AAA— 5V
OUTPUT o—-T—‘ OUTPUT
>
pr  SR2 spF  SR2
> 2550 <
Imcwoms | Imcwowc > 2669
=JIG AND — —4-JIG AND L
= SCOPE = = SCOPE =
0001-4
Figure 1a Figure 1b

Equivalent To:
THEVENIN EQUIVALENT

167
OUTPUT O————AAA—0 1.73V 0001-12

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

. Chip deselected less than 25 ns prior to selection.

6. At any given temperature and voltage condition, tyz is less than trz
for all devices. Transition is measured +500 mV from steady state
voltage with specified loading in Figure 1b. These parameters are
sampled and not 100% tested.

WE is high for read cycle.

Device is continuously selected, CS = Vpp.

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.

w

—
.°§°9°.\'

ALL INPUT PULSES

30V ) '
90% 90%
o 10% 10%
<10ns l'-—~ <10ns
0001-5

Figure 2




CY7C148

5}2&@ CY7C149
SEMICONDUCTOR
Switching Characteristics Over Operating Range (Note 1)
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) 25 35 4 ns
Address Valid to Data Out
taa Valid Delay (Address Access Time) 25 3 45 ns
tACs1 Chip Select Low to Data Out Valid 2504 35 45 ns
tACS2 (CY7C148 only) 30[51 35 45
Chip Select Low to Data Out Valid
tacs (CY7C149 only) 15 15 20 ns
1716 Chip Select Low to 7C148 8 10 10 ns
Data Out On 7C149 5 5 5
Chip Select High to Data
6!
tpz[6] Out OFf 0 15 0 20 ] 20 ns
" Address Unknown to Data Out 0 0 5 ns
OH Unknown Time
Chip Select High to
tPD Power-Down Delay 7C148 20 30 30 ns
Chip Select Low to
tpu Power-Up Delay 7C148 0 0 0 ns
WRITE CYCLE
Address Valid to Address Do Not
twe Care (Write Cycle Time) % 3 45 ns
Write Enable Low to
2
twel2l Write Enable High 20 30 35 ns
twR Address Hold from Write End 5 5 5 ns
‘Write Enable to Output
6] P
twz![6] in High Z 0 8 0 10 0 15 ns
tpw Data in Valid to Write Enable High 12 20 20 ns
tDH Data Hold Time 0 0 0 ns
Address Valid to Write
tas Enable Low 0 0 0 ns
2 Chip Select Low to Write
tew Enable High 20 30 40 ns
Write Enable High to Output
6
tow[ ] in Low Z 0 0 0 ns
tAw Address Valid to End of Write 20 30 35 ns
Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)
tRe |
ADDRESS ‘x
on tAA "1 |
DATA OUT PREVIOUS DATA VALID DATA VALID
T
0001-6
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 7, 9)

s N

tRC

N 7

tacs

/

twz

L—'HZ
HIGH
ve IMPEDANCE
Y DATA VALID F

HIGH IMPEDANCE i/ / YA
DATA OUT
AN
[e—teu fe——— tpp ——|
Vee 0% \ Icc
SUPPLY 50%
CURRENT L 1SB
0001-7

Write Cycle No. 1 (WE Controlled)

coonss X
= \\ N\ 7777777,

— taw WR—
" NN 7

tow toH
DATA /O DATA-IN VALID

e———twz le———tow ———.‘
HIGH IMPEDANCE

1
WC

DATA /O DATA UNDEFINED

U

0001-8

Write Cycle No. 2 (CS Controlled)

ADDRESS X

—— tpS [—

= | R 7 W‘J

" \\AMANANMANVANANANY /L

tow DH
DATA I/0 * DATA-IN VALID

le——twz —.‘
\ HIGH IMPEDANCE

DATAI/0 DATA UNDEFINED
/—

twe

-
Ny

0001-9
Note: If CS goes high simultaneously with WE high, the output remains in a high imped state.
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NORMALIZED Icc, Is

NORMALIZED taa

NORMALIZED lpg

CY7C148

CYPRESS CY7C149
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
B vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.2
1 < 100
12 lec 10 < :.g, \
10 L Z %
’ g 08 ~ u N
= ; £ AN
o e & os S e
06 5 ] \ Vec =50V
Vin =5V 2 04 5 w0 N Ta=25C
04 Ta =25°C g ™ Vec =50V a
2 Vin =50V 5
02 02 2 2
Isg iss 3
00 0.0 0
40 45 50 55 60 -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 16 vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
14 X 140
< 120
13 14 Vi E //‘
< E 100
12 K o /
2 12 « /
11 . 3 ¥ /
i N Ta = 25°C 2 ¥ 5
10 § 10 @ Vec =50V
/ <] _ e Ta = 25°C
2 Vee =50V S a0
a
0 \ 08 [ 5 /
o 20
08 06
40 45 50 55 6.0 -55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
vs. SUPPLY VOLTAGE (7C148) vs. OUTPUT LOADING vs. ACCESS TIME
30 30.0 14
25 25.0 = 13
2, Ta = 25°C = 20, / 8 N,
0 1K  C8 PULL-UP B r 5 2
RESISTOR TO Vcc g / ]
15 <150 R
£ S N
10 = 8 100 / S 10
’ - / Ta=25C g
Vec =45V
05 / 5.0 / hd 09
00 00 08
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 4 50 60
SUPPLY VOLTAGE (V) CAPACITANCE (pF) taa (ns)
0001-10
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;%m CY7C149
SEMICONDUCTOR
Ordering Information Address Designators
Speed . Package Operating Address Address Pin
(ns) . Ordering Code Type Range Name Function Number
25 CY7C148-25PC P3 Commercial Ao Yo 5
CY7C149-25PC AL Y 6
CY7C148-25DC D4
7
CY7C149-25DC A2 Y2
Az Y3 4
CY7C148-25LC L50
CY7C149-25LC Aq Xo 3
35 CY7C148-35PC P3 Commercial As X3 2
CY7C149-35PC Ag X 1
CY7C148-35DC D4 A7 Xs 17
CY7C149-35DC e % ”
CY7C148-35LC L50
CY7C149-35LC Ay Xi 15
CY7C148-35DMB D4 Military Bit Map
CY7C149-35DMB
CY7C148-35LMB L50
CY7C149-35LMB
45 CY7C148-45PC P3 Commercial
CY7C149-45PC
CY7C148-45DC D4
CY7C149-45DC
CY7C148-45LC L50
CY7C149-45LC
CY7C148-45DMB D4 Military
CY7C149-45DMB
CY7C148-45LMB L50
CY7C149-45LMB

2-62
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Features

e Memory reset function

e 1024 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
— 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

& CYPRESS
=== # SEMICONDUCICR

CY7C150

Functional Description

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

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

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

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

1024 x 4 Static R/W RAM

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

Reading is performed with the chip se-
lect (CS) 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 Og to O3.

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

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

Logic Block Diagram Pin Configurations
RS
Ny
Do Dy Dy D3 53 As 1 24 [ Ve
oF A2 2317 4,
DATA INPUT As [} 3 22 [ &
CONTROL WE ag [ 4 21 [ Ag
l A Os 20[] RS
S I 19f]¢cs
Al 0 s b 18 [ W
A= S 64X 64 2 % e 17 ] oE
As—»| B ) ARRAY 9 o, e 16 [] 03
A 3 & 12 18 o, [0 10 15 [] .
As * 1314151617 0 2
pyAwiade o, 1 147 o5
X ﬁ Sgzzo GND [ 12 1370,
s —>]
2;:: COLUMN DECODER 0028-13 0026-2
Ao —»i 0028-1
Selection Guide
7C150-15 7C150-25 7C150-35
Maximum Access Time (ns) f:;)t:lercml 15 2: ;:
ilitary
Maximum Operating Current (mA) f:?mewial 20 190(()) 190%
ilitary
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SEMICONDUCTOR —
Maximum Ratings
(Above which the useful life may be impaired)
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-upCurrent.........c.oovuuevservnnnn >200 mA
Supply Voltage to Ground Potential .
(Pin 24 10 PAn 12). +vnevenenrrnannnn —05Vto+70v  Operating Range
DC Voltage Applied to Outputs Ambient
i High Z State. . . ovveennrennens ...—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) ............. 20mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
' 7C150-15, 25, 35
Parameters Description Test Conditions Units
Min., Max.
Vou Output HIGH Voltage Vce = Min, Iog = —4.0mA 24 A\
VoL Output LOW Voltage Vee = Min, Ior, = 120 mA 04 v
ViH Input High Voltage 2.0 Vce v
Vi Input Low Voltage -3.0 0.8 v
Iix Input Load Current GND < Vi < Ve —10 +10 RA
Output Leakage GND < Vo £ Ve _ '
Toz Current Output Disabled 0 +30 rA
Tos Output Short[1] Vce = Max., Voutr = GND —-300 mA
Vcc Operating Vcc = Max. Commercial 90
Icc — 0. mA
Supply Current Iour = OmA Military* 100
*.25 and -35 only
Capacitancel2]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 5 pF
Cour 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.

AC Test Loads and Waveforms

2. Tested on a sample basis.

R1329 Q R1320Q
5v 5v ALL INPUT PULSES
OUTPUT O l OUTPUT O
> —
R2 L < R2 3ov 90%
INCLUDING T~ 20 PF 2020 F5F  Samn so%
G AND INCLUDING W 0% 0%
SCOPE JIG AND GND
. - SCOPE  wk-
- - - - - 5 ns S5ns
0028-3 0028-5
Figure 1a Figure 1b Figure 2
Equivalent To:
THEVENIN EQUIVALENT
125 Q
OUTPUT O- AN 0190V
0028-4
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SEMICONDUCTOR

Switching Characteristics Over Operating Rangel3]

7C150-15 7C150-25 7C150-35
Parameters Description Units
Min, | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC Read Cycle Time 15 25 35 ns
tAA Address to Data Valid 15 25 35 ns
tOHA Output Hold from Address Change 2 2 2 ns
tACS CS LOW to Data Valid 12 15 20 ns
tLzcs CS LOW to Low ZI5] 0 0 0 ns
tHZCS CS HIGH to High Z[4.5] 0 11 0 20 0 25 ns
tDOE OE LOW to Data Valid 10 15 20 ns
tL.Z0E OE LOW to Low ZI[5] 0 0 0 ns
tHZOE OE HIGH to High Z[4:5] 0 9 0 20 0 25 ns
WRITE CYCLE!6]
twe Write Cycle Time 15 25 35 ns
tscs CS LOW to Write End 11 15 20 ns
tAW Address Set-up to Write End 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 11 15 20 ns
tsD Data Set-up to Write End 11 15 20 ns
tHD Data Hold from Write End 2 5 5 ns
tLZWE WE HIGH to Low Z[5] 0 0 0 ns
tHZWE WE LOW to High Z[4,5] 0 12 0 20 0 25 ns
RESET CYCLE
tRRC Reset Cycle Time 30 50 70 ns
tSAR Address Valid to Beginning of Reset 0 0 0 ns
tSWER Write Enable HIGH to Beginning of Reset 0 0 0 ns
tSCSR Chip Select LOW to Beginning of Reset 0 0 0 ns
tPRS Reset Pulse Width 15 20 30 ns
tHCSR Chip Select Hold after End of Reset 0 0 0 ns
tHWER ‘Write Enable Hold after End of Reset 15 30 40 ns
tHAR Address Hold after End of Reset 15 30 40 ns
tLZRS Reset HIGH to Output in Low ZI[5] 0 0 0 ns
tHZRS Reset LOW to Output in High Z[4,5] 0 12 0 20 0 25 ns
I;O;?:t 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, input pulse levels of 0 to 3.0V and output LOW and WE LOW. Both signals must be LOW to initiate a write
loading of the specified Ior/Iox and 30 pF load capacitance. and either signal can terminate a write by going HIGH. The data
4. tyzcs, tHZOE, tHZR and tHZWE are tested with C, = 5 pF as in input setup and hold timing should be referenced to the rising edge of
Figure 1b. Transition is measured + 500 mV from steady state volt- the signal that terminates the write.
age. 7. WE is HIGH for read cycle.

w

. Device is continuously selected, CS and OE = Vir..
. Address valid prior to or coincident with CS transition LOW.

. At any given temperature and voltage condition, tyz is less than t;z
for any given device. These parameters are specified and not 100%
tested.

\O 00
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Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)

tRC

ADDRESS

X

}t————————toOHA —————

DATA OUT

taa
PREVIOUS DATA VALID ;(XXXXX*

DATA VALID

0028-6

Read Cycle No. 2 (Notes 7, 9)

tRC

e

C's—-yk

tacs

Ql

—\

DATA OUT

[ tL20E
HIGH IMPEDANCE I/

tooE

L-tuzos

[ thzcs —>|

DATA VALID

HIGH
: IMPEDANCE

tizes

0028-8

Write Cycle No. 1 (WE Controlled) (Note 6)

ADDRESS x

X

tscs
= \\ M\ 77777777777,
taw tHaA—™
tsa tpwE
W \\\\ jl
1§D ———————>r<—1tHp ‘
DATAIN { DATA-IN VALID
le———tHzwe -—-l *—-—-n.zws—’l
‘ \ HIGH IMPEDANCE 2
DATA OUT DATA UNDEFINED - \ ‘ .

J
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Switching Waveforms (Continued)
Write Cycle No. 2 (CS Controlled) (Note 6)

A

tsa 1

tscs

tha—|

“;;:;;;:::(;;;e\

};;;7777777777;/

DATA IN DATA-IN VALID
<——-—'sz5—-1
\ HIGH IMPEDANCE
DATA /O DATA UNDEFINED j
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 ) &
tsaR thAR
wE /, 4 tswer tHwer A \
N thesr
_ SCSR |

&\ | /

tpRs:

RESET \\\ /
tuzrs tizrs
04-0,4
(DATA OUTPUT) HIGH
IMPEDANCE OUTPUT VALID ZERO

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 tan

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14
1.2
Icc
10
08
0.6
04
02 Isg
0.0 -
4.0 45 5.0 65 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
14
13
1.2
1.1 P
\\ Tp = 26°C
10
I ——
09
08
40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE
30
25
20
15
1.0
05
0.0
0.0 1.0 20 3.0 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Is

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE
1.2
10 oo
0.8
0.6
04

Vec =50V
Vin =560V
0.2 Isg’
0.0
-85 25.0 125.0
AMBIENT TEMPERATURE (°C)
)

NORMALIZED ACCESS TIME

vs. AMBIENT TEMPERATURE
1.6
14
1.2 /
y /

Vec =50V
08 >
0.6
-65 25 126

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE

vs. OUTPUT LOADING
30
Ta =25°C
v‘::c =45V /
20
10 /
7
%9 200 400 600 800 1000

CAPACITANCE (pF)

2-68

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

NORMALIZED Icc

OUTPUT SOURCE CURRENT
60 vs. OUTPUT VOLTAGE

50\

N
AN
N

) N

Vec =50V
Ta = 25°C

N

0
0 1.0 20 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
movs. OUTPUT VOLTAGE

125
100 //
7%

4
AL

0 1.0

Vee=5.0V_|
Ta =25°C

20 3.0 4.0 5.0

OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME
1.1

Vee =60V
Ta = 25°C
Vin =05 V

_—

-
Qo

_—

(=4
w©

10 20 30
CYCLE FREQUENCY (MHz)
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Truth Table Ordering Information
Inputs Speed . Package Operating
S| wE | o | &5 Outputs Mode (ms) Ordering Code Type Range
. 15 CY7C150-15PC P13 Commercial
H X X X High Z Not Selected
Llel x|t H;gh 7 | Resat CY7C150-15DC D14 | Commercial
L L X H HighZ Write CY7C150-15LC L54 Commercial
L H L H 00-03 Read 25 CY7C150-25PC P13 Commercial
L X H H HighZ Output Disable CY7C150-25DC D14 Commercial
CY7C150-25LC L54 Commercial
CY7C150-25DMB D14 Military
CY7C150-25LMB L54 Military
35 CY7C150-35PC P13 Commercial
CY7C150-35DC D14 Commercial
CY7C150-35LC L54 Commercial
CY7C150-35DMB D14 Military
CY7C150-35LMB L54 Military
Bit Map Address Designators
COLUMN Address Address Pin
— ouTPUTS Name Function Number
s Ao Xo 21
A1 X1 22
Ay Xz 23
A3z X3 1
Ay X4 2
As Xs 3
Ag Yo 4
A7 Y: 5
Ag Y> 6
Ag Y3 7

0028-15
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Features

e Automatic power-down when o Capable of withstanding greater
deselected than 2001V electrostatic

e Transparent Write (7C161) discharge

e CMOS for optimum speed/ Functional Description
power The CY7C161 and CY7C162 are high

e High Speed performance CMOS static RAMs orga-
— 25 ns taA nized as 16,384 x 4 bits with separate

o Low active power I/0. Easy memory expansion is pro-

— 385 mW vided by active LOW chip enables
(CE|, CE,) and three-state drivers.
¢ Low standby power They have an automatic power-down
— 110 mW feature, reducing the power consump-
o TTL compatible inputs and tion by 85% when deselected.
outputs

Writing to the device is accomplished
when the chip enable (CEj, CEy) and

e 2V data retention (L version)
write enable (WE) inputs are both

16,384 x 4 Static R/W RAM

Separate 1/0

LOW. Data on the four input pins (Ip
through I3) is written into the memory
location specified on the address pins
(Ag through Aj3).

Reading the device is accomplished by
taking the chip enables (CE;, CEy)
LOW, while write enable (WE) re-
mains HIGH. Under these conditions
the contents of the memory location
specified on the address pins will ap-
pear on the four data output pins.

The output pins stay in high impedance
state when write enable (WE) is LOW
(7C162 only), or one of the chip en- -
ables (CE1, CEy) are HIGH.

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

Logic Block Diagram Pin Configurations
—<—
m—
— g >
| — 1 1 A Is Ag =11 . 28|~ Voo
INPUT BUFFER — N Ag— 2 271 A,
A3 26~ Az
N Ag =4 25| A
Ag = o 8 2 4
M o » — ° Ag—{s 241-A, 5
Ay a Y NG o 9 1
Az g 256X 256 = ) Yy ! Ajp—6 23— Ag 6
Al & ARRAY 7} N 7
45— & 3 Vg 0, A1 —7 22}~ 13
As—pf = 1 A8 21}-1 8
Ay N o5 12 2 9
e Az =9 201- 03 101
OCB_— lp— 10 1910, 11
POWER
coLuMN DECODER | | POWN =3 A 18f=0, 12
— o CE, =12 17}-0g
111111 ... n * - =
L2FE7 T 7¢162 ONLY -JE OE—]13 16=Wwe
_:_CE:_ v GND —] 14 15— CE,
0 WE 0062-3
Lo ) (B
‘:‘ 70!61 ONLY i: 0062-2
----------- 0062-1
Selection Guide
7C161-25 7C161-35 7C161-45
7C162-25 7C162-35 7C162-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Commercial 70 70 50
Current (mA Military 70 70
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)
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-upCurrent.................oooounn. >200 mA
Supply Voltage to Ground Potential .
(Pin 24 t0Pin 12). . ...covvennnnn.n. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient v
i High Z State. - «ovononnneneenn. .. —0.5V to +7.0V & Temperature cc
DC Input Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
7C161-25 7C161-35 7C161-45
Parameters Description Test Conditions 7C162-25 | 7C162-35 | 7C162-45 | Units
Min. | Max. | Min. | Max. | Min. | Max.
Vou Output HIGH Voltage | Vce = Min, Iog = —4.0mA 2.4 2.4 2.4 A\’
VoL Output LOW Voltage Vce = Min, Iop = 8.0 mA 0.4 0.4 0.4 \'%
VIiH Input HIGH Voltage 22 | Vee | 22 | Vee | 2.2 | Vee \'
ViL Input LOW Voltage —3.0| 0.8 |—3.0{f 08 |[—3.0[ 0.8 \4
Irx Input Load Current GND < Vi £ Ve —10( +10 | —10| +10 | —10| +10 | pA
Ioz Output Leakage Current | GND < Vg < Vc, Output Disabled —10| +10| —10| +10 | —10| +10 | pnA
Tos Quiput Short Cireuit | y . ~ Max, Vour = GND ~350 ~350 ~350| mA
. Vcc Operating Vee = Max. Commercial 70 70 50 mA
cc Supply Current Iour = O0mA Military 70 70
I Automatic CE Max. Vce, CE = Vig Commercial 20 20 20 mA
SBy Power Down Current | Min. Duty Cycle = 100% | Military 20 20 20
o Max. Vcc, ial 20 20 20
. Automatic CE CE > Ve —03V Commerei A
SBy Power Down Current | ViN = Ve —0.3V or .
VIN < 0.3V Military 20 20
Capacitancel[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 5 pF
CouTt 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 2. Tested on a sample basis.

the short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

R148152 R1481Q 30V J |
90% 90%

S5v

O A W—
OUTPUT &—-I———-
S R2

30 pF

2552
INCLUDING
JIG AND

= SCOPE
Figure 1a Figure 1b

10% 10%

<5ns -<5ns
0062-6
Figure 2

Equivalent to: THEVENIN EQUIVALENT

16752
OUTPUT O————WWA—O0 1.73V 0062-5

271
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Switching Characteristics Over Operating Rangel3, 10]

7C161-25 7C161-35 7C161-45

Parameters Description 7C162-25 7C162-35 7C162-45 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 ZI[5] 5 5 5 ns
tHZCE CE HIGH to High Z4, 5] 10 15 15 ns
tDOE OE LOW to Data Valid 15 25 30 ns
tLZOE OELOWto LOW Z 3 3 3 ns
tHZOE OE HIGH to HIGH Z 15 15 15 ns
tpU CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 25 35 45 ns
WRITE CYCLEI6]
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 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 25 35 ns
tsp Data Set-up to Write End 13 15 20 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI[5] (7C162) 3 3 3 ns
tHZWE WE LOW to High Z[4. 5] (7C162) 7 10 15 ns
tAWE WE LOW to Data Valid (7C161) 20 30 35 ns
tADV Data Valid to Output Valid (7C161) 20 30 35 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
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output CE|, CE; LOW and WE LOW. Both signals must be LOW to initi-
loading of the specified IoL/Iox and 30 pF load capacitance. ate a write and either signal can terminate a write by going HIGH.

4. tgzce and tyzwe are specified with Cp, = 5 pF as in Figure Ib. The data input setup and hold timing should be referenced to the
Transition is measured * 500 mV from steady state voltage. rising edge of the signal that terminates the write.

5. At any given temperature and voltage condition, tyz is less than ty 7 7. WE is high for read cycle.
for any given device. These parameters are guaranteed and not 100% 8. Device is continuously selected, CE;, CE; = Vjr..
tested. 9. Address valid prior to or coincident with CEj, CE; transition LOW.

10. Both CE; and CE, are represented by CE in the Switching Charac-
teristics and Waveforms.
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Data Retention Characteristics (L Version only)

N CY7C161/CYTC162
Parameters Description Test Conditions Units
Min. Max.
VDR Vcc for Retention of Data Vec = 2.0V, 2.0 — A\
Iccpr Data Retention Current CE 2 Vcc — 02V — 1000 RA
VIN 2 Ve — 0.2V
tcprl12] Chip Deselect to Data Retention Time or VIN < 0.2V 0 — ns
trl12] Operation Recovery Time trcllll — ns
Izl Input Leakage Current — 2 RA
Notes:
11. trc = Read Cycle Time. 12. Guaranteed, not tested.
Data Retention Waveform
DATA RETENTION
MODE
Vee 45V N Vpr= 2V /45
e tCDR —_— |— "R
Vor
— —
&L A N Vin ’[\\\\\\\\\\\\\
0062-11
Switching Waveforms![10]
Read Cycle No. 1 (Notes 7, 8)
tRC |
ADDRESS *
taa {
a—————tOHA ——————
DATA OUT PREVIOUS DATA VALID DATA VALID
Lf
0062-7

2-73



%
: SEMICONDUCTOR

CY7C161
CY7C162

Switching Waveforms[10! (Continued)

Read Cycle (Notes 7, 9)
. 7
tace
K Jli_‘
tDOE -tH20E —>
[t 20— [— tH2CE—>]
IMP:IDG:NCE
DATA OUT HIGH IMPEDANCE L ( (( DATA VALID )
tLzce
fe——tpy tpp———
v 1cc
SUPPLY 50% 0% -\
CURRENT %8 oose-8
Write Cycle No. 1 (WE Controlled) (Note 6)
1 twc ]
ADDRESS * *
_ tsce .
CANNANSY 2N
taw ta—>
tsa towe
WE NN\X Vi
I tsp | tp
DATA IN )k DATA=IN VALID *
—tHzwe e—tLzwg—]
DATA OUT ;J HIGH IMPEDANCE
(7¢162) DATA UNDEFINED : {
l«— tapv
DATA OUT
“7cien) DATA UNDEFINED 1 DATA VALID nae
Write Cycle No. 2 (CE Controlled) (Note 6)
) twc |
ADDRESS *
tsA i tsce
3 JN 71 l
taw . tha —
PWE
N1 THNNNNNNNNNNN NN L/
| tsp { tp
DATA IN * DATA=IN VALID %
o hzwe —:I HIGH IMPEDANCE
DATA OUT
(7c162) DATA UNDEFINED X
—— tawg W
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 (po

NORMALIZED SUPPLY CURRENT

. vs. SUPPLY VOLTAGE

12
lec
10
08
06
04
02 Isg
0.0
4.0 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
T ———
09
08
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
20 vs. SUPPLY VOLTAGE

25

20

15

1.0

/

5.0

05

0.0
0.0

1.0 20 30 4.0
SUPPLY VOLTAGE (V)

NORMALIZED icc, Isg

NORMALIZED taa

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE
1.2
1.0 |‘cc
0.8
0.6
04
Vec =50V
Vin =50V
02 Isp
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
1.2 /
" /
Veec =50V
0.8 r
0.6

-55 25 128

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

300
25.0 / -
Z 200 i
<
< 150 /
p Y
o /
8 100
/ T4 =25°C
Vee =450 V
50 /
00
0 200 400 600 800 1000

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

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

120

80

=50
Ta =25°C

40

20

0.

120

100

40

20

0.0

1.25

=
o

e
3
o

0.50

0 1.0 20 30 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

//

/

Ve =50V
Ta=25°C

/
/

1.0 20 3.0 4.0

OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME

Vee =50V
Ta =26°C
ViN.=05 V

s
V

10 20 30 40

CYCLE FREQUENCY (MHz)
0062-12
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Ordering Information
S&‘;‘;d Ordering Code P;%ge of: :::.:g S(l:]?)d Ordering Code Pz_lrcykl;ge Om;ing
25 CY7C161-25PC P21 Commercial 25 CY7C162-25PC P21 Commercial
CY7C161L-25PC P21 CY7C162L-25PC P21
CY7C161-25DC D22 CY7C162-25DC D22
CY7C161L-25DC D22 CY7C162L-25DC D22
35 CY7C161-35PC P21 Commercial 35 CY7C162-35PC P21 Commercial
CY7C161L-35PC P21 CY7C162L-35PC P21
CY7C161-35DC D22 CY7C162-35DC D22
CY7C161L-35DC D22 CY7C162L-35DC D22
CY7C161-35LC L54 CY7C162-35LC L54
CY7C161L-35LC L54 CY7C162L-35LC L54
CY7C161-35DMB D22 Military CY7C162-35DMB D22 Military
CY7C161L-35DMB D22 CY7C162L-35DMB D22
CY7C161-35LMB L54 CY7C162-35LMB L54
CY7C161L-35LMB L54 CY7C162L-35LMB L54
45 CY7C161-45PC P21 Commercial 45 CY7C162-45PC P21 Commercial
CY7C161L-45PC P21 CY7C162L-45PC P21
CY7C161-45DC D22 CY7C162-45DC D22
CY7C161L-45DC D22 CY7C162L-45DC D22
CY7C161-45LC L54 CY7C162-45LC L54
' CY7C161L-45LC L54 CY7C162L-45LC L54
CY7C161-45DMB D22 Military CY7C162-45DMB D22 Military
CY7C161L-45SDMB D22 CY7C162L-45DMB D22
CY7C161-45LMB L54 CY7C162-45LMB L54
CY7C161L-45LMB L54 CY7C162L-45LMB L54
Bit Map Address Designators
Q8Towne| 852°::012Y , « b PO B Address Address Pin
Name Function Number
A5 X3 1
A6 X4 2
A7 X5 3
A8 X6 4
A9 X7 5
Al10 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

2-76




CY7C164
CY7C166

& CYPRESS

=7 SEMICONDUCTOR

Features

® Automatic power-down when e Capable of withstanding greater
deselected than 2001V electrostatic

e Output Enable (OE) Feature discharge
(7C166) . Functional Description

* CMOS for optimum speed/ The CY7C164 and CY7C166 are high
P performance CMOS static RAMs orga-

® High speed nized as 16,384 x 4 bits. Easy memory
— 25 ns taA expansion is provided by an active

Low active power LOW chip enable (CE) and three-state

— 385 mW drivers. The CY7C166 has an active
low output enable (OE) feature. Both
¢ Low standby power devices have an automatic power-down
— 110 mW feature, reducing the power consump-
e TTL compatible inputs and tion by 60% when deselected.
outputs

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

2V data retention (L version)

16,384 x 4 Static R/W RAM

(and the output enable (OE) is LOW
for the 7C166). Data on the four input/
output pins (I/0g through 1/03) is
written into the memory location speci-
fied on the address pins (Ag through
Ap).

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/O pins.

The 1/0 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

Pin Configurations
/= £} ~ 22Fvee At ~ 24 vee
Az 2 210A, A2 2304,
<} ads 20145 & gs 22145
— a4 19|74, :BE; ;‘)g‘z
__ﬂ’_ = 1804 o= 9::;
l—\_ g A6 Je166 174 Aw ds % shne
4#1_ g7 16[11/05 A”I'_'B 17[1/0,
INPUT BUFFER j’ A8 15031/0, A:: de s |/o:
Azl 14p1/0 g0 1s[31/0,
N TEC 10 13 1/00 ot 11 1451/0,
A—wf o W V03 oNp [ 11 12 WE ono o 12 i =1
P ¢ r— 0056-2 0056-3
Ar—pl 3 2561844 < Vo2
:;—-» E ARRAY ] ™ vor
A::: 2 8 o
Ag —>] /00 .
a As .
| Power Ay 6
COLUMN DECODER DowN L CE Aq 7
— | Ao 8
1 f 1 f f f WE 1/03 9
Ao AgA10A11 A1z A3 (OF) 1/09 10
(7C166 ONLY) 1/04 11
00561 2.
5123
0056-4 0056-5
Selection Guide
7C164-25 7C164-35 7C164-45
7C166-25 7C166-35 7C166-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Commercial 70 70 50
Current (mA) Military 70 70
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)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied ..................0. —55°Cto +125°C Latch-upCurrent..........oovviuvviinnnen. >200 mA
Supply Voltage to Ground Potential ....—0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs -
inHighZState..............o.ovven. —0.5V to +7.0V Range T Amme:.:r Vee
DC Input VOltage ..........cuvenn... —3.0V to +7.0V S — mecl':pefwz ~Tion
Output Current into Outputs (Low) ............. 20mA ?‘flmem ad 2
Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
7C164-25 7C164-35 7C164-45 —l
Parameters Description Test Conditions 7C166-25 7C166-35 7C166-45 | Units
‘ Min.|Max.| Min, | Max. |Min,|Max.
Vo Output HIGH Voltage |[Vcc = Min., Iog = —4.0mA 2.4 2.4 2.4 \%
VoL Output LOW Voltage |Vce = Min,, Iop = 8.0mA 0.4 0.4 04 | V
ViH Input HIGH Voltage 2.2 | Vee 2.2 Vece | 22 | Vee| V
ViL Input LOW Voltage —3.0|] 0.8 -3.0 0.8 |—3.0] 0.8 A\
I1x Input Load Current GND < Vi < Ve —10( +10 —10 +10 | —10| +10| pA
Ioz Output Leakage Current|GND < Vg < V¢, Output Disabled —10| +10| —10 +10 [ —10| +10| pA
Output Short Circuit _ _
Ios Currentll] Vce = Max., Voutr = GND —350 —350 —350] mA
L Ve Operating Vce = Max. Commercial 70 70 50 mA
cc Supply Current Ioutr = OmA Military 70 70
" Automatic CE[2] Max. Vee, CE = Vig Commercial 20 20 20 | hA
SBy Power Down Current  (Min. Duty Cycle = 100% Military 20 20
L Max. Ve, Commercial 20 20 20
L Automatic CE[2] CE = Vcc — 0.3V A
SBy Power Down Current |ViN = Vcc —0.3Voor .
Capacitancel[3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, 5 F
Cout Output Capacitance Vce = 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.

AC Test Loads and Waveforms

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

3. Tested on a sample basis.

R1481Q R1481Q 30V ) '
5V 5V O——————— A W— 90% 90%
OuUTPUT OUTPUT ] f 10%
| GND i
R2 5 pF S R2 <5ns L—— —»l -<5ns
2559
I #80 IINCLUDING 0056-7
—=-JIG AND = —JIGAND - Figure 2
= SCOPE - = SCOPE = 0056-6 gur
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16792
QUTPUT O———AMWA—0 1.73V 0056-8
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CYTC164
?oms CY7C166
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4]

7C164-25 7C164-35 7C164-45

Parameters Description 7C166-25 7C166-35 7C166-45 Units

Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC 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
tDOE OE LOW to Data Valid 7C166 15 25 30 ns
tLZOE OE LOW to LOW Z 7C166 3 3 3 ns
tHZOE OE HIGH to HIGH Z 7C166 15 15 15 ns
tLZCE CE LOW to Low ZI[6] 5 5 5 ns
tHZCE CE HIGH to High Z[5, 6] 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 CYCLE["]
twc Write Cycle Time 20 30 40 ns
tSCE CE LOW to Write End 20 30 35 ns
tAwW Address Set-up to Write End 20 25 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 35 ns
tsp Data Set-up to Write End 13 15 20 ns
tHD Data Hold from Write End 0 0 5 ns
tLZWE WE HIGH to Low Z![6] 3 3 3 ns
tHZWE WE LOW to High ZI[5, 6] 0 7 0 10 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
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 Iop /Ion and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

5. tizce and tgzwE are specified 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.

6. At any given temperature and voltage condition, tyzcE is less than 8. WE is HIGH for read cycle. .
tl%%g fg: t:gy given device. These parameters are guaranteed and not 9. gse(\"‘i;:e is continuously selected, CE = Vyr. (7C166: OE = Vp,

10. Address valid prior to or coincident with CE transition low.
11. 7C166 only: Data 1/0 will be high impedance if OE = Vig.
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CY7C164

% F L s CY7C166
SEMICONDUCTOR

Data Retention Characteristics (L Version Only)
Paramete. Descrinti Test CY7C164/CYTC166 i
arameter escription Conditions Min. Max., nits
VDR Vcc For Retention of Data 2.0 — A\’
Iccpr Data Retention Current Vee = 2.0V, — 1000 HA

(131 Chip Deselect to Data CE > Vgc — 0.2V _

tCDR Retention Time VIN = Vo — 02V 0 ns
tr[13] Operation Recovery Time or VN < 02V treflt2] — ns
1513 Input Leakage Current — 2 RA

Notes:

12. trc = read cycle time. 13. Guaranteed, not tested.

Data Retention Waveform

DATA RETENTION
MODE

Vee

4.5V

(— tcpr —>

C LTI N\

Vor=2V 4.5V

®

Vor

7 W RN

0056-13
Switching Waveforms
Read Cycle No. 1 (Notes 8, 9)
tRC |
ADDRESS *
tAA |
!oHA————-»'
DATA OUT PREVIOUS DATA VALID DATA VALID
L
0056-9
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CY7C164
CY7C166

J Creress
%oonwcm

Switching Waveforms (Continued)

Read Cycle No. 2 (Notes 8, 10)

tRe
tACE
aCree 3( f
tooE +tH2oE
tLz0E [+— tHzcE—)
—_l IMP:E:NCE
HIGH IMPEDANCE 7777
DATA OUT DATA VALID >——-—-
tace A ALVAN
le——tpy trp
suercy oo w
CURRENT ISB
0056-10
Write Cycle No. 1 (WE Controlled) (Notes 7, 11)
ADDRESS >( )K
tsce
4
= \\I\X LY
taw tHa——1

tsA

\\\\ f

tsp tHD
* DATA-IN VALID

DATA IN
ﬂ———-lewg——bl 4———!sz5~————1
\ HIGH IMPEDANCE ’
DATA /O DATA UNDEFINED ﬁ -
0056-11
Write Cycle No. 2 (CE Controlled) (Notes 7, 11)
e we ,
ADDRESS *
tsa !- tsce
e 34( s
AW . tHA
tPWE .
N /
t SD tHp
DATA IN * DATA-IN VALID
<—tnzwea1
\ HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED J
0056-12

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

CY7C164
CY7C166

SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc. lsg

NORMALIZED tan

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14 -

12

10

08

0.6

0.4

02 158

0.0
40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME

vs, SUPPLY VOLTAGE
14
13
12
11 P

\\ Ta =25°C
10
e
09
08
40 45 50 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

30

25

20

15

10

05

00

0.0 10 20 3.0 40 5.0
SUPPLY VOLTAGE (V)

DELTA taa (ns)

NORMALIZED Icc, Isg

NORMALIZED tan

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE
1.2
1.0 Yoo
08
0.6
04
Ve =50V
ViN=50V
0.2 Isg
0.0
-66 250 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
1.2 /
" /
Vec =50V
08
(
0.6
-55 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
25.0 / o~
20.0
/ I
15.0 //
10.0
AT
5.0 / ce
0.0

0 200 400 600 800 1000
CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

g

3

Vee =6.0 V
N Ta =25°C

~

0.0 10 20 30 40
OUTPUT VOLTAGE (V)

35 &8 8

OUTPUT SOURCE CURRENT (mA)

(=]

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

&
=3

8
N

100 A

Vee =50V
Ta=26C

@
=]

7
/

00 1.0 2.0 30 4.0
OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT (mA)
8 3
N

~N
=]

NORMALIZED I¢c
vs, CYCLE TIME

1.26

Vec =560V
Ta =.25°C
Vin =05 V

]
-

10 20 30 40
CYCLE FREQUENCY (MH2)

e
a

NORMALIZED Icc
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CY7C164
g Cipress CY7C166
SEMICONDUCTOR
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
Speed Package Operating Speed . Package Operating
s) Ordering Code Type Range (s) Ordering Code Type Range
25 CY7C164-25PC P9 Commercial 25 CY7C166-25PC P13 Commercial
CY7C164L-25PC CY7C166L-25PC
CY7C164-25DC D10 CY7C166-25DC D14
CY7C164L-25DC CY7C166L-25DC
35 CY7C164-35PC P9 Commercial 35 CY7C166-35PC P13 Commercial
CY7C164L-35PC CY7C166L-35P
CY7C164-35DC D10 CY7C166-35DC Dl4
CY7C164L-35DC CY7C166L-35DC
CY7C164-35LC L52 CY7C166-35LC L54
CY7C164L-35LC CY7C166L-35LC
CY7C164-35DMB D10 Military CY7C166-35DMB D14 Military
CY7C164L-35DMB CY7C166L-35DMB
CY7C164-35LMB L52 CY7C166-35LMB L54
CY7C164L-35LMB CY7C166L-35LMB
45 CY7C164-45PC P9 Commercial 45 CY7C166-45PC P13 Commercial
CY7C164L-45PC CY7C166L-45PC
CY7C164-45DC D10 CY7C166-45DC Di4
CY7C164L-45DC CY7C166L-45DC
CY7C164-45L.C Ls2 CY7C166-45LC Ls54
CY7C164L-45LC CY7C166L-45LC
CY7C164-45DMB D10 Military CY7C166-45DMB D14 Military
CY7C164L-45DMB CY7C166L-45DMB
CY7C164-45LMB L52 CY7C166-45LMB Ls4
CY7C164L-45LMB CY7C166L-45LMB
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CY7C164

S CY7C166
Bit Map ‘ Address Designators
QUTPUTS | 0123..0123] 3 . i
SolEuRR) 8 28 o W7 Nome. Funtion Number
A5 X3 1
A6 X4 2
cow A7 X5 3
A8 X6 4
A9 X7 5
A10 Y5 6
All Y4 7
Al2 Y0 8
Al3 Y1 9
A0 Y2 17
Al Y3 18
A2 X0 19
A3 X1 20
5 Ad X2 21

0056-15
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CY7C167

& CYPRESS

SEMICONDUCTOR

Features Functional Description
® Automatic power-down when The CY7C167 is a high performance
deselected CMOS static RAM organized as
: 16,384 words x 1 bit. Easy memory ex-
* g:i?/spgg:e: ptimum pansion is provided by an active LOW

chip enable (CE) and three-state driv-

ers. The CY7C167 has an automatic

e Low active power power-down feature, reducing the pow-
— 248 mW (commercial) er consumption by 70% when deselect-
— 275 mW (military) ed.

Writing to the device is accomplished

o High speed—25 ns

Low standby power

— 83 mW when the chip enable (CE) and write
oy enable (WE) inputs are both LOW.
° ':;I;{;u:gmpatlble inputs and Data on the input pin (DI) is written

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

Capable of withstanding greater
than 2001V electrostatic

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
— <} DI
INPUT BUFFER
U Ao] 1 ~ 20 [ Vee
A2 19 [ Ag
Ag —»1 . A2(] 3 18 1 A
:;_, § % A4 170 An
s § 0 e A 00 mifs  ef
Az —> g 2 As[ e 15[ Ag
I @ a7 18] Ag
Ag—>1 po[]s 131047
| {\r — CE We(] o 12 ol
POWER GND[] 10 nlice
COLUMN DECODER DOWN
- — 0017-3
FHppAte N
A7AgAgA10A11A12A13
0017-1
Selection Guide
7C167-25 7C167-35 7C167-45
Maximum Access Time (ns) 25 35 45
Maximum Operating L Commercial 45 45
Current (mA) STD Commercial 60 60 50
Military 60 50
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% CY7C167
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied .................... —355°Cto +125°C Latch-up Current. . ....coovvnrenennennenn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 20to Pin 10). ...\ voereennnnnns. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient v,
inHighZState. . ......ovvvvnennnnn.. —0.5V to +7.0V 8 Temperature cc
DCInput Voltage ..........ccovvunn. —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA: Military —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions TC167L-25,35 | 7C167-25,35 7C167:45 Units
Min. | Max. | Min. | Max. | Min. | Max,
Vo Output HIGH Voltage | Vcc = Min,, Iog = —4.0mA 2.4 24 24 \%
Vce = Min, IoL = 12.0 mA,
VoL Output LOW Voltage 8.0 mA Mil 0.4 0.4 0.4 v
ViH Input HIGH Voltage 2.0 Vee 2.0 Vee | 20 | Vee \%
Vi Input LOW Voltage -3.0 0.8 —30| 08 [—3.0] 038 \4
Irx Input Load Current GND < Vi < Vee -—10 +10 —10 | +10 | —10| +10 | pA
Output Leakage GND < Vg £ Ve _ _ _
Ioz Current Output Disabled 50 +50 50 | +50 50| +50 | pA
Output Short[1] Vcc = Max,, _ _ _
Tos Circuit Current Vour = GND 350 350 350| mA
I Vcc Operating Vcc = Max. Commercial 45 60 50 mA |
cc Supply Current Ioutr = OmA Military* 60 50
I Automatic CEL2] Max. Vee, Commercial 15 20 15 mA
$B Power Down Current | CE > Vig Military” 20 20
* —35and —45 only
Capacitance[3] (
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 Voc on the CE input is required to keep the
device deselected during Vcc power-up, otherwise Isp will exceed
values given.

3. Tested on a sample basis.

AC Test Loads and Waveforms
R1329Q R1329Q ALL INPUT PULSES
(481 @ MIL) (481 Q MIL)
5V 5V e
3.0V j
ouTPUT ouTPuT 90% 0%
10% 10%
© R l R2 GND .
pF <2029 5pF ® 202 Sns ns
5?‘5 'Rl:’u?)m ® (552 MIL)  INCLUDING i’ (266 © MIL)
0017-6
it I B | .
= = = = 00174 Figure 2
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1250
OUTPUT O—AAA——O1.9V  COMMERCIAL
1670
OUTPUT O——AAA——01.73V MILITARY 0017-5
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% - CY7C167
Switching Characteristics Over Operating Rangel4]
Parameters Description 7C167-25 7C167-35 7C167-45 Units
Min. | Max. | Min. | Max. | Min. [ Max.
READ CYCLE
tRC Read Cycle Time (Commercial) 25 30 40 ns
trRC Read Cycle Time (Military) 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 Z[6] 5 5 5 ns
tHZCE CE HIGH to High Z!5, 6] 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 CYCLEIS]
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 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 15 20 20 ns
tsD 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[5, 6] 0 15 0 20 20 ns
tLZWE WE HIGH to Low Z[6] 0 15 0 20 25 ns
Notes:
7. The internal write time of the memory is defined by the overlap of

4. 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.

tuzce and tgzwe are tested with Cp, = 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 t; z
for all devices. These parameters are sampled and not 100% tested.

AN

Switching Waveforms
Read Cycle No. 1 (Notes 8, 9)

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.

8. WE is high for read cycle.

9. Device is continuously selected, CE = V.

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

trRC

ADDRESS X

taa

toHA

DATA OUT PREVIOUS DATA VALID

DATA VALID
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% CY7C167
SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 8, 10)

- 1( £

tace

le— thzCcE —

HIGH
IMPEDANCE
DATA VALID )————
A

fe——tpy . L)

tLzce

HIGH IMPEDANCE

DATA OUT

an

an
0

S

icc
Vee

SUPPLY 50% 50% )
CURRENT K— 1s8

0017-8
Write Cycle No. 1 (WE Controlled) (Note 7)
ADDRESS * )(
tsce
= \\A\] L
tsa e towe -
w RANN 7
DATA IN * . DATA-IN VALID *
e——thzwe le———tizwe—
DATA1/0 DATA UNDEFINED _31 HGH PEDANCE ——-I{
0017-9
Write Cycle No. 2 (CE Controlled) (Note 7)
twe {
ADDRESS x
tsA ! tsCE
T )IT jl J
taw tHA
L — ;
7 \\AN\\ N NNRRRRRRY . TAIIIIIIIIIIIY,
t tsD tHo
DATA IN 4* DATA-IN VALID %
[ tHZWE
DATA 1/0 DATA UNDEFINED _—;‘ RICHMTEDANCE
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, Isg

NORMALIZED taa

NORMALIZED lpo

CY7C167

CYPRESS
SEMICONDUCTOR

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14

|
Icc

10
08
0.6
04
0.2 Ise
0.0

40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME

vs. SUPPLY VOLTAGE
14
13
1.2
1.1 \\

Ta =25°C
10 I
[ —

0.9
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

06 10 20 30 40 50

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Ise

NORMALIZED taa

DELTA taa (ns) |

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE
1.2
1.0 o
08
0.6
04
Vec =50V
Vin =50V
02 —i5g
0.0
-55 250 1250
AMBIENT TEMPERATURE (“C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 /
" /
Vce =50V
08
0.6
-55 25 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

o
Ta = 25°C
Vcc =45V /
20
10 //
% 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
0 vs. OUTPUT VOLTAGE

N
NEEAN
o AN

<

Vee =50V
Ta =25°C

N

[ 1.0 20 30 4.0

QUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

v

150

-
N
o

/

/

8

n ~

=] 0

N
T~

N

Vee =5.0V
Ta =25°C

0 1.0 20 30 4.0 5.0

QUTPUT VOLTAGE (V)

Vin = 05 V

09

v

08
10 20 30 40

CYCLE FREQUENCY (MHz)
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%mmo& CY7C167
Ordering Information Address Designators
Speed Icc Ordering Package Operating Address Address Pin
(ns) mA Code Type Range Name Function Number
25 45 CY7C167L-25PC P5 Commercial Ag X2 1
CY7C167L-25DC D6 Ap Xs 2
CY7C167L-25LC L51 Ay X6 3
60 CY7C167-25PC P5 A3 Y3 4
CY7C167-25DC D6 Ay Ys 5
CY7C167-25LC L51 As Yo 6
35 45 CY7C167L-35PC P5 Commercial Ag Y 7
CY7C167L-35DC Dé6 A7 Y2 13
‘ CY7C167L-35LC L51 Ag Ys 14
i 60 CY7C167-35PC Ps Ag Y 15
!; CY7C167-35DC D6 Ao Xo 16
CY7C167-35LC L51 A X3 17
CY7C167-35DMB D6 Military A X4 18
CY7C167-35LMB L51 A3 X1 19
45 50 CY7C167-45PC P5 Commercial
CY7C167-45DC D6
CY7C167-45LC L51
CY7C167-45DMB D6 Military
CY7C167-45LMB L51
Bit Map

Y-ADDRESS | 00......31|  }32......63|64......95] |8B....

* = REDUNDANT COLUMN
# = REDUNDANT ROW
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Features
e Automatic power-down when
deselected (7C168)

CMOS for optimum speed/
power

High Speed

— 25 ns taA

— 15 ns tack (7C169)
Low active power

— 330 mW (commercial)
— 385 mW (military)

Low standby power (7C168)
— 83 mW

TTL compatible inputs and

CY7C168
CY7C169

e Capable of withstanding greater
than 2000V 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

4096 x 4 Static R/W RAM

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

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

outputs i i i im-
P when the chip enable (CE) and write g;lll;ietcoat is used to insure alpha im:
enable (WE) inputs are both LOW. ¥
Logic Block Diagram Pin Configurations
A As O 20 b Vee
__}' As 2 19 [0 A,
'j__‘ as 3 18] Az
4 A7 s 170 A
l—‘__l_:ﬁ_ as s 16 [0 A
L | 1 Ay s 15 [J 1/09
INPUT BUFFER ﬂ A 7 143 vo,
U | A s 131 1o,
CE o 12 ] o3
Ao > 1/00 GND [] 10 npwe
Al —p 5 @ !
A—» § s 110 0021-2
128 x 128 N < o
Az—p E D ARRAY L1 &
As—pf = E J 1/02
As—mf 2 @
Aol ?— 1103
|
| {1
COLUMN DECODER | _| 82%';, L] CE
Prery -
A7 Ag Ag Ao An WE
0021-1
© g 0021-3
Selection Guide .
7C168-25 7C168-35 7C169-40 7C168-45
7C169-25 7C169-35
Maximum Access Time (ns) 25 35 40 45
Maximum Operating L Commercial 70 70
Current (mA) STD Commercial 90 90 70 70
Military 90 70 70
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CY7C168

% CY7C169
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambi ent Temperature With (P €r MII./-STD'883 Method 3015.2)
Power Applied .................... —55°Cto +125°C Latch-upCurrent.........coovvvvnviiinnne. >200 mA
Supply Voltage to Ground Potential .
(Pin20t0 Pin 10). . v.vevrerrnnnn.n. —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZState. . .ovovneeeeennnnnnnn. —0.5V to +7.0V Temperature
DC Input Voltage ........coovuevnn.. —3.0Vto +7.0V Commercial 0*Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20mA Military —35°Cto + 25°C 5V £10%
Electrical Characteristics Over Operating Range
7C168L-25,-35 | 7C168-25, -35 7C168-45
Parameters Description Test Conditions 7C169L-25, -35 | 7C169-25,-35 | 7C169-40 | Units
Min. | Max. | Min. | Max. | Min, | Max,
VoH Output HIGH Voltage | Voc = Min,, Iog = —4.0mA 24 24 24 A\
VoL Output LOW Voltage | Vcc = Min, IoL, = 8.0 mA 0.4 0.4 0.4 A\
Vi Input HIGH Voltage 2.0 Vce 2.0 Vce 2.0 Vee A\
ViL Input LOW Voltage -3.0 0.8 —-30/| 08 | —3.0| 08 \4
Irx Input Load Current GND < Vi £ Ve -10 +10 —10 | +10 | —10| +10 | pA
Output Leakage GND < Vp < Ve, _ _ _
loz Current Output Disabled 0| +30 0 | +30 0| +30 | pA
Tos Quiput Short Cirevit | y ¢ = Max,, Vout = GND ~350 ~350 ~350| mA
L Ve Operating Vce = Max. Commercial 70 90 70 mA
cc Supply Current Iour = OmA Military* 90 170
L Automatic CE Max. Vce, Commercial 15 20 15 mA
SBy Power Down Current | CE > Vig Military* 20 20
I Automatic CE Max. Vce, Commercial 11 11 1| oA
SB) Power Down Current | CE 2 Ve — 0.3V | Military* 20 20
*—35and —45 only
Capacitance(2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 4 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V pF
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

R1481Q2

Imcn.uomc
= JiG AND

= SCOPE
Figure 1a

THEVENIN EQUIVALENT

16702
QUTPUT O———AMWA—0 173V

Equivalent to:

0021-5

R14812

2-92

2. Tested on a sample basis.




CY7C168

%Nwm CY7C169
Switching Characteristics Over Operating Rangel3]
Parameters Description ;g:g':: ;g::g'gg 7C169-40 7C168-45 Units
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC 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 CELOW toData Valid |18 25 35 45 | ns
7C169 15 25 25 ns
tLZCE CE LOW to Low Z[5] 5 5 5 5 ns
tHZCE CE HIGH to High Z[4, 51 15 20 20 25 ns
tpU 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 0 0 0 ns
tRCH Read Command Hold 0 0 ns
WRITE CYCLEI6]
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 0 ns
tPWE WE Pulse Width 20 30 35 35 ns
tsp 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 ZI5] 6 6 6 ns
tHZWE WE LOW to High Z[4, 5] 10 15 20 20 ns
Notes:

3.

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/Iox and 30 pF load capacitance.
tazck and tazwe are tested with Cr, = 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

for all devices. These parameters are sampled and not 100% tested.

Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)

1

6. 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.

7. WE is HIGH for read cycle.

8. Device is continuously selected, CE = V.

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

tRC

ADDRESS

taa
<——-—tom\__.1

DATA OUT PREVIOUS DATA VALID

DATA VALID

2-93
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CY7C168
& CrPRESS CY7C169
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle (Notes 7, 9)k
tRC
TE 3( y
tace
Wz | fe— tHz
HIGH
TAOUT HIGH IMPEDANCE 7777 DATA VALID IMPEDANCE
DATA OU S
[ tpy (e tpp—]
(7C168) Ve - — \ 1cc
SUPPLY
CURREI:'T et L iSB
WE
[*—tRrCS le—— tRCH
0021-8
Write Cycle No. 1 (WE Controlled) (Note 6)
ADDRESS >( J(
tsce
/
= \\A\\K LA
taw tHA—>
we ) 4
e EANN 7
DATAIN * DATA-IN VALID *
——tHzwE [e——tLZWE
\ HIGH IMPEDANCE )V ———
DATA 1/0 DATA UNDEFINED ) {
0021-9
Write Cycle No. 2 (CE Controlled) (Note 6)
e e .
ADDRESS
tsa | tsce
& 3*1 / Vi
taw tHa
= VAN VAN NN 7
' o tsp tho
DATA IN * DATA-IN VALID }
[ tHZWE—|
HIGH IMPEDANCE
DATA 1/0 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 Icc. Isa

NORMALIZED taa

NORMALIZED Ipo

CY7C168

Z s CY7C169
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
' ‘vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 120 vs. OUTPUT VOLTAGE
. 12
12 H
’ Icc a 0 Icc L ‘o
10 2 z
g 08 € 80
o8 o 3
N 06 Y 60
0.6 3 « Vce =50V
EET 3 A= 25C
04 g Vee =50V 2 40
H ViN =50V 2 L
02 Iss 02 s 5 2
)
0.0 0.0 0
40 a5 5.0 55 6.0 -55 250 1250 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
14 16 140
I 120
1.3 14 E 7
3 = A
& =50V
12 o 12 1 x / 1.5 5
& 2 ®
1 A o / £ /
N Ta = 25°C % 10 ¥ &
10 S Vec =50V v e
— 2
08 £ /
09 ’ 3 2
0.8 06 o
40 45 50 55 6.0 -55 % 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
10 vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
. 30.0 1.1
25 250 ~ o
/ o ViN =05 V
20 T 200 < 10
3 / 8
15 5 150 74 2
5 / = /
10 8 100 — e g oo
// v‘éc =450V /
05 / 50
0.0 00 08
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
0021-11
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CY7C168

;fgym CY7C169
Ordering Information
S:::;d I:X Ordering Code PaTc;(;ge Oﬁ:eng S(]:::)d ff: Ordering Code Ps';?;(;ge an:::;ng
25 | 70 | CY7C168L-25PC P5 Commercial 25 | 60 | CY7C169L-25PC P5 Commercial
CY7C168L-25DC D6 CY7C169L-25DC D6
CY7C168L-25LC L51 CY7C169L-25LC L51
CY7C168L-25SC S5 90 | CY7C169-25PC P5
90 | CY7C168-25PC P5 CY7C169-25DC D6
CY7C168-25DC D6 CY7C169-25LC L51
CY7C168-25LC L51 35 | 60 | CY7C169L-35PC P5 Commercial
CY7C168-255C S5 CY7C169L-35DC D6
35 | 70 | CY7C168L-35PC P5 Commercial CY7C169L-35LC L51
CY7C168L-35DC D6 90 | CY7C169-35PC P5
CY7C168L-35LC L51 CY7C169-35DC D6
CY7C168L-35SC S5 CY7C169-35LC L51
90 | CY7C168-35PC P5 CY7C169-35DMB | D6 Military
CY7C168-35DC D6 CY7C169-35LMB | L51
CY7C168-35LC L51 40 | 70 | CY7C169-40PC P5 Commercial
CY7C168-355C S5 CY7C169-40DC D6
CY7C168-35DMB | D6 Military CY7C169-40LC L51
CY7C168-35LMB | L51 CY7C169-40DMB | D6 Military
45 | 70 | CY7C168-45PC P5 Commercial CY7C169-40LMB | L51
CY7C168-45DC D6 .
CY7C168-45LC L51 Bit Map
CYTCe84sC .55 o et T it | i
CY7C168-45DMB | D6 Military
CY7C168-45LMB | L51
Address Designators
Address Address Pin
Name Function Number
Ag Xo 16
Ay X3 17
Ay X4 18
A3 X3 19
Ag X, 1
As X5 2
Ag X6 3
A7 Y3 4
Ag Y4 5
Ag Yo 6
A10 Y, 7
An Y2 8
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* = REDUNDANT COLUMN

4 = REDUNDANT ROW
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CY7C170

CYPRESS

SEMICONDUCTOR

-

Features Functional Description
e CMOS for optimum The CY7C170 is a high performance
speed/power CMOS static RAM organized as
: 4096 x 4 bits. Easy memory expansion
¢ Elgzl; s:se :i is provided by an active LOW chip se-
—15nst AgE lect (CS), an active LOW output enable

(OE), and three-state drivers.

Writing to the device is accomplished
when the chip enable (CS) and write
enable (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 (Ag through Ajj).

Low active power

— 495 mW (commercial)
— 660 mW (military)
TTL compatible inputs and
outputs

Capable of withstanding
greater than 2001V
electrostatic discharge

Output enable

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 Configuration
-/
{4‘ A O 22 [ Ve
As [ 2 21 [ A;
ﬁ_— A 3 20 [ A,
A, Qs 19 [ a,
ﬂ_ ag s 18 [ Ay
Ay O] 6 17 Ne
I ﬂ. a7 16 [ 1/04
A, Os 15 [ 1/0,
INPUT BUFFER s 143 170,
JC _? /0, oE [ 10 13 [ 1/04
s eno [ 11 12 [ WE
Al—pl e rrnr 1/04
Az:: 8 f‘> 128 X 128 :> 2 I_‘ oos7-2
3 =1 [m
A ARRAY ]
A;:: 3 g — 1/0,
A6 —p R
<> > /os
COLUMN DECODER &
Ay Ag Ag AjgA —
7 Ag Ag Ao Ay 3
(3
0037-1
Selection 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

*Preliminary
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% CY7C170
Maximum Ratings
(Above which the useful life may be impaired)
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-upCurrent.........cooovviiiinnnnn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 220 Pin 11). o uueennennnnnn.. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range T el:n:::ltl; re Vee
inHighZState. ........coovveeeen... —0.5V to +7.0V = — oo t" e ~ Tion
mmercia o +10%
DC Input Voltage EEEEER RIS s —3.0Vto +7.0V Military T55°Cto + 125°C 5V £ 10%
Output Current into Outputs (Low) ............. 20mA
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions 7C170 Units
VoH Output HIGH Voltage Vce = Min, Iog = —4.0mA 24 A\
VoL Output LOW Voltage Vee = Min, Iop, = 8.0mA 0.4 \%
ViH Input HIGH Voltage 2.0 Vce \4
ViL Input LOW Voltage —-3.0 0.8 v
Iix Input Load Current GND< Vi < Ve —10 +10 MA
Output Leakage GND< Vo < V¢ _
loz Current Output Disabled 30 +50 PA
Output Short[1] - - _
Ios Circuit Current Vce = Max,, Vout = GND 350 mA
Icc Vcc Operating Vcc = Max. Commercial 90 mA
Supply Current Ioutr = O0mA Military 120
Capacitancel2]
Parameters Description Test Conditions Max, Units
CIN - Input Capacitance Ta = 25°C,f = 1 MHz 4
- Vee = 5.0V pF
Cout Output Capacitance cc = D 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 2. Tested on a sample basis.
the short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R14810 R14810 ALL INPUT PULSES
5 V O—————e——AAA— 5V 30V ) {
90% 90%
OUTPUT OT——-‘ OUTPUT O
30 pF S ‘L 5 pF S R2 GND i -
I 25562 I i 5552 <5ns <5ns
INCLUDING NCLUDING
= JIGAND - L JiG AND - 0037-6
= scope - = SCOPE = Figure 2
0037-4
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT
16792
QUTPUT O————AWA—0 1.73V
0037-5
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% CY7C170
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel3]

Parameters Description 7C170-25* 7C170-35 7C170-45 Units
Min. | Max. | Min. | Max. | Min. | 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 OE LOW to Low Z 0 0 0 ns
tHZOE OE HIGH to High Z[4] 15 15 15 ns
tLzCS CS LOW to Low ZI5] 3 5 5 ns
tHZCS CE HIGH to High Z[4, 5] 15 20 25 ns
WRITE CYCLEI¢]
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

*Preliminary

Notes: 6. The internal write time of the memory is defined by the overlap of

3. Test conditions assume signal transition times of 5 ns or less, timing CS LOW and WE LOW. Both signals must be LOW to initiate a
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output write and either signal can terminate a write by going HIGH. The
loading of the specified Io1/Iog and 30 pF load capacitance. data input setup and hold timing should be referenced to the rising

4. tz0E, tHzcs and tzwE are tested with Cp = 5 pF as in Figure Ib. edge of the signal that terminates the write.

Transition is measured 500 mV from steady state voltage. 7. WE is HIGH for read cycle. _

5. At any given temperature and voltage condition, tgzcs is less than 8. Device is continuously selected, CS = Vi, and OE = Vi,
trzcs for all devices. These parameters are sampled and not 100% 9. Address valid prior to or coincident with CE transition LOW.
tested. 10. Data I/0 will be high impedance if OE = Vg.

Switching Waveforms

Read Cycle No. 1 (Notes 7, 8)

ADDRESS x

DATA OUT PREVIOUS DATA VALID DATA VALID

0037-11
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% CY7C170
SEMICONDUCTOR

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

tRC
tacs
ETTTN
K ;L
tDOE +-tHZOE
fe———tLz0e——> [+ thzcs —
HIGH
IMPE
OATAOUT HIGH IMPEDANCE 777 SATA VALID ) DANCE
"z NN N
cs {
0037-7
Write Cycle No. 1 (WE Controlled) (Notes 6, 10)
'Wb ]
ADDRESS >( &
tscs
4
=\ \AK LA/
taw tHA—™
tsa tPWE
we \ \ /
" AN 7
tsp ———-——4*——“10
DATA IN * DATA-IN VALID %
ﬂ—"HIWE——’] <——uzwe—bl
DATA 1/0 DATA UNDEFINED \, HIoH TPEDANCE J‘
0037-8
Write Cycle No. 2 (CS Controlled) (Notes 6, 10)
twe {
ADDRESS x
tsA ! tscs
TS jx 7!
taw tHA
" ;::;;::(:;(;;\ Z
I SD tHD
DATAIN * DATA-IN VALID }
’ [ tHZwE
\ HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED )
0037-9
Note: If CS goes high simultaneously with WE high, the output remains in a high imped state.
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% CY7C170
SEMICONDUCTOR

Ordering Information Address Designators
-y Ordering Code e Range " ‘Name. | Function | Number

25* CY7C170-25PC P9 Commercial Ag Xo 18
CY7C170-25DC D10 Ay X3 19
35 CY7C170-35PC P9 Commercial A X4 20
CY7C170-35DC D10 Az X 21
CY7C170-35DMB D10 Military A4 X 1
45 CY7C170-45PC P9 Commercial As Xs D)
CY7C170-45DC D10 _ As X6 3
L CY7C170-45DMB D10 Military e Y; 2
Preliminary As Ya 5
Bit Map A9 Yo 6
Ao Y 7
gm0 ga..om A Ya 8

0037-10
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Features

® Automatic power-down when

deselected

CMOS for optimum speed/

power

High Speed
— 25 ns taA

Transparent Write (7C171)

Low active power

— 385 mW (commercial)
— 385 mW (military)

Low standby power
— 83 mW

TTL compatible inputs and

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

4096 x 4 Static R/W RAM

Separate 1/0

Data on the four input pins (Ip through
I3) is written into the memory location
specified on the address pins (Ag
through Aj1).

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-

outputs when the chip enable (CE) and write pha immunity.
enable (WE) inputs are both LOW.
Logic Block Diagram Pin Configurations
g o v Ve
P | As ]2 231 A5
W ! I = K 2234,
| l 1 s A4 2104,
I }l 2 ¥y = E 2004y
INPUT BUFFER 1 s Ag E 6 19 glo
Ay A7 1831,
{} ] A8 17304
Ag —] N % 1309 1630,
Ay —s] ] 010 1510,
Ay — g 4 IS 0, ceE] 1 14305
PPN I ::) 128X 128 :> 2 L oNp ] 12 13AWE
Q ARRAY 7] N
A — 2 Z 0,
| @ H 0051-2
Ag —| '\l r 03
10 _
COLUMN DECODER oW ——CB:— —
Bl e s
A7 Ag A9 Agg Aqy i Lora| | E
ol | it oogs
0051-1 “BgE S 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 L CommercTal 70 0
Current (mA) STD Commercial 90 90 70
Military 90 70

2-102



CY7C171

% CYTC172
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
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-upCurrent.............. ..ot >200 mA
Supply Voltage to Ground Potential .
(Pin 24 tOPIN 12) . oo v oversrsennnnns —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
inHighZState. ...............o..... —0.5Vto +7.0V Temperature
DC Input Voltage .............c..... —3.0Vto +7.0V Commercial 0°Cto +70°C SV £10%
Output Current into Outputs (Low) ............. 20 mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
7C171L-25, -35 | 7C171-25,-35 [ 7C171-45
Parameters Description Test Conditions 7C172L-25, -35 | 7C172-25,-35 | 7C172-45 |Units
Min. | Max. | Min. | Max. | Min. | Max.
VoH Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 2.4 24 A\’
VoL Output LOW Voltage Vee = Min, Iop = 8.0mA 0.4 04 0.4 v
Vi Input HIGH Voltage 2.2 Vce 2.2 Vee | 22 | Vee| V
VIL Input LOW Voltage -30 | 08 | —30( 08 |—3.0{ 08 | V
Irx Input Load Current GND < Vi < Ve —10 | +10| —10 | +10 | —10| +10| pA
GND < Vo < Vco, _ _ _
Ioz Output Leakage Current Output Disabled 50 | +50 50 | +50 50( +50( pA
Tos Output Short Circuit Current[!l|Vce = Max., Vout = GND —350 —350 —350| mA
L Vcc Operating Vce = Max. Commercial 70 90 70 mA
cc Supply Current Ioutr = OmA Military* 90 70
I Automatic CE Max. Ve, Commercial 15 20 15 | A
SBy Power Down Current CE = Vig Military* 20 20
I Automatic CE Max. Ve, Commercial 10 15 15 | A
$By Power Down Current CE 2 V¢c —0.3V Military* 20 20
*-35 and -45 only
Capacitancel2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 4 pF
Court 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 2. Tested on a sample basis.
the short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R14819 R1481Q 30V ) {
5 V O————AAM— 5V O——————AM— 90% 90%
QUTPUT o——-[—— ouTPUT 0——1——4 10% 10%
GND
30 pF SR2 5 pF S R2 <5ns -<6ns
Imcn.uomc 254 Imcn.uomc 50 0051-6
<4-JiGAND == Ly anD L Figure 2
= ScoPE - = SCOPE = 0051-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16792
OUTPUT O—————AAN———O0 1.73V 0051-5 /
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CY7C171

% | CY7C172
Switching Characteristics Over Operating Rangel3]
7C171-25 7C171-35 7C171-45
Parameters Description 7C172-25 7C172-35 7C172-45 Units
Min. | Max. | Min. | Max. | Min. | Max,

READ CYCLE
trRC 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 ZI[5] 5 5 5 ns
tHZCE CE HIGH to High Z[4 5] 15 20 20 ns
tpU CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 25 25 30 ns
trRCS Read Command Set-up 0 0 0 ns
tRCH Read Command Hold 0 0 0 ns
WRITE CYCLEIS]
twc ‘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
tsD 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[5] (7C172) 0 0 0 ns
tHZWE WE LOW to High Z[4, 5] (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:

3. 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.

4. tyzce and tgzwe are tested with Cy, = 5 pF as in Figure 1b. Tran-

sition is measured + 500 mV from steady state voltage.

5. At any given temperature and voltage condition, tyz is less than
for any given device. These parameters are specified and not 100%

tested.

Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)

6. 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 = Vir..

Address valid prior to or coincident with CE transition low.

© o=

tRC

ADDRESS

A

D ———

DATA OUT

PREVIOUS DATA VALID

DATA VALID

0051-7
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cY7C171
% CY7C172
SEMICONDUCTOR

Switching Waveforms (Continued)

Read Cycle (Notes 7, 9)
tReC
[ 5 /
N\ 7/
tace
|
~ T ‘—’ HIGH
HIGH IMPEDANCE /7777 IS IMPEDANCE
DATA OUT \A\ \ \ >______
[e——1tpu |¢——— tpp ——»
Vee 0% -~ \ icc
SUPPLY
CURRENT L—— 1s8
WE
t*—tRCS le——tRCcH

0051-8

Write Cycle No. 1 (WE Controlled) (Note 6)

twe
ADDRESS )( X
_ tsce
CANNANNY 2Ny
taw ta—
tsa towe
WE AN 7
tsp { tvp
DATA IN X DATA=IN VALID *
—tuzwe [t zwe—
DATA OUT HIGH IMPEDANCE
(7¢172) DATA UNDEFINED 1—(
DATA OUT T 5{
e17) DATA UNDEFINED DATA VALID
0051-9
Write Cycle No. 2 (CE Controlled) (Note 6)
twe |
ADDRESS >(
sA f tsce
e lk 71 J
taw ta
tewe
ANNANN MWW L/
[ tsp { tup
DATA IN * DATA=IN VALID *
[ hzwe _:I HIGH IMPEDANCE
DATA OUT
(7c172) DATA UNDEFINED )
~— Hwe —“}
DATA OUT
(7c171) DATA UNDEFINED DATA VALID
0051-10
Note: If CE goes high simultaneously with WE high, the output remains in a high imped state (7C172).
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NORMALIZED Icc, Iss

NORMALIZED taa

NORMALIZED Ipo

CY7C171

e CY7C172
SEMICONDUCTOR -
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
e vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 120 vs, OUTPUT VOLTAGE
. 1.2
<
1.2 1.0 £ 100
Icc o Icc -
10 2 z
g o8 € g0
08 a 3
N o6 Y 60
0.6 =] 4 Vee =50V
z oa § [ Ta-25C
0.4 g Vec =50V o 4 \
2 ViN =50V 2 L
02 s 02 E 2
5]
0.0 0.0 0
40 45 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 16 140
3 120
13 14 i //
< £ 100
P 2 Veec =50V
2 a 12 7 E / T 28°C
Q 8 3 " /
1.1 \ T 2 x
N Ta = 25°C 2 10 g ” /
10 S Vec =50V £
P— 2
09 08 > 5 /
- 3 2
08 06 0
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING vs. CYCLE TIME
3.0 30.0 - 1.1
25 25.0 - ¥fcs'z§5% v
/ . 8 Vin =05V
20 Z 200 - = 10}
P 2
15 3 15.0 3
: < 4 -
<
10 % 100 / £ 0.9 pd
/ Ta =25°C g /
Vee =450 V
/
05 5.0
0.0 0.0 08
00 10 20 30 40 50 0O 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
0051-11
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CY7CIT1
;}%m CYIC172
SEMICONDUCTOR

Ordering Information

S(‘:;‘;" fec | Ordering Code P’,’fyklfege 0}’{‘::;“3 S(':l?)d fec | Ordering Code P‘}cy";fe ng:;‘;“g
25 70 | CY7C171L-25PC P13 Commercial 25 70 | CY7C172L-25PC P13 Commercial
CY7C171L-25DC D14 CY7C172L-25DC D14
CY7C171L-25LC L64 CY7C172L-25LC L64
90 | CY7C171-25PC P13 90 | CY7C172-25PC P13
CY7C171-25DC D14 CY7C172-25DC D14
CY7C171-25LC L64 CY7C172-25LC L64
35 70 | CY7C171L-35PC P13 Commercial 35 70 | CY7C172L-35PC P13 Commercial
CY7C171L-35DC D14 CY7C172L-35DC D14
CY7C171L-35LC L64 CY7C172L-35LC L64
90 | CY7C171-35PC P13 90 | CY7C172-35PC P13
CY7C171-35DC D14 CY7C172-35DC D14
CY7C171-35LC L64 CY7C172-35LC L64
CY7C171-35DMB D14 Military CY7C172-35DMB D14 Military
CY7C171-35LMB L64 CY7C172-35LMB L64
45 70 | CY7C171-45PC P13 Commercial 45 70 | CY7C172-45PC P13 Commercial
CY7C171-45DC D14 CY7C172-45DC D14
CY7C171-45LC L64 CY7C172-45LC L64
CY7C171-45DMB D14 Military CY7C172-45DMB D14 Military
CY7C171-45LMB L64 CY7C172-45LMB L64
Address Designators
Address Address Pin
Name Function Number
Ao Xo 20
Al X3 21
Aj X4 22
A3 X3 23
Ay X3 1
As Xs 2
Ag Xe 3
A7 Y3 4
Ag Ys 5
Ag Yo 6
Alo Y, 7
An Y2 8
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CY7C185
CY7C186

8192 x 8 Static R/W RAM

CYPRESS
SEMICONDUCTOR

Functional Description

Features

¢ Automatic power-down when
deselected

CMOS for optimum speed/
power

High speed—35 ns

Low active power

— 550 mW

Low standby power
— 110 mW

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2000V electrostatic
discharge '

2V data retention (L version)

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 (CEj), an ac-
tive HIGH chip enable (CE3), and ac-
tive LOW output enable (OE) and
three-state drivers. Both devices have
an automatic power-down feature, re-
ducing the power consumption by 73%
when deselected. The CY7C185 is in
the space saving 300 mil wide DIP
package and leadless chip carrier. The
CY7C186 is in the standard 600 mil
wide package.

An active LOW write enable signal
(WE) controls the writing/reading op-
eration of the memory. When CE; and
WE inputs are both LOW and CEj is

HIGH, data on the eight data input/
output pins (I/Og through 1/07) is
written into the memory location ad-
dressed by the address present on the
address pins (Ag through Aj;). Read-
ing the device is accomplished by se-
lecting the device and enabling the out-
puts, CE; and OE active LOW, CE;
active HIGH, while (WE) remains in-
active or HIGH. Under these condi-
tions, the contents of the location ad-
dressed by the information 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. A die coat is
used to ensure alpha immunity.

Logic Block Diagram Pin Configurations
edi Vee
A2 27 AWE
A3 26[A cE,
<Z|— AgC]4 25 Ay
A 0s 24,
YZ' Yzl ! 1 ; —> 1/00 =13 2334,
_h, A7 221 0E
P = I 213 A,
-l} 1/04 A"a [ 203 CE,
1/0o ] 11 18[31/0
A " l | 1/02 I/O?I: 12 17 :||/o:
A‘z:: 170,613 16[31/0,
sp
As—> & 4 I‘? ves - i 0055-2
A 8 ——$ 256 X32 X 8 2
as—| 8 — ARRAY w L Yo
As —>] § &
A7 =i
A L
s Z8S Ug "
|
1/0g
CE, POWER ?
CEp coLumn pecoper  f—| PO%N
— I -?— 1/07
" 3 I AT A1 Af
oF 0 Ag Ao A1y Arz 00851
0055-3
Selection Guide .
7C185-35 7C185-45 7C185-55
7C186-35 7C186-45 7C186-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 100 100 80
Current (mA) Military 100 100
Maximum Standby Commercial 20/20 20/20 20/20
Current (mA) Military 20/20 20/20
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CY7C185

% CY7C186
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
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-upCurrent.............cooivunnnnn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 28 tOPIn 14). o.oooneeennnnn. —0.5V to +7.0V Operating Range :
DC Voltage Applied to Outputs Range Ambient A
i High Z State. « v ovovrrenennnn . —0.5V to +7.0V g Temperature o
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military —55°C to + 125°C 5V +10%
Electrical Characteristics Over Operating Range
7C185-35 7C185-45 7C185-55
Parameters Description Test Conditions TC186-35 TC186-45 1C186-55 Units
Min. | Max. | Min. | Max, | Min. | Max.
VoHu Output HIGH Voltage | Vcc = Min., Iog = —4.0mA 2.4 2.4 2.4 v
VoL Output LOW Voltage | Vcc = Min, Iop, = 8.0mA 0.4 0.4 0.4 \%
Vin Input HIGH Voltage 2.2 Vce 2.2 Vee | 22 Vce \’
ViL Input LOW Voltage —30( 08 | —3.0| 08 | —30(| 08 v
Ix Input Load Current GND < Vi < Ve —10 10 —10 10 —10 10 BA
Output Leakage GND < Vi < Ve _ _ _
loz Current Output Disabled 104 +10 10 +10 101 +10 | pA
Output Short _ _ _ _ _
Ios Circuit Currentl1] Vce = Max., Vout = GND 300 300 300 | mA
Icc Vcc Operating Vcc = Max. Commercial 100 100 80 mA
Supply Current Ioutr = OmA Military 100 100
R Max. Vec, Commercial 20 20 20
I Automatic CE CE; = Vig, mA
SBy Power Down Current | Min. Duty .
Cycle = 100% Military 20 20
S Max. Vec, Commercial 20 20 20
I Automatic CE; CE; = Vcc—0.3V, mA
$By Power Down Current | ViN = Vec—0.3V | 20
or VIN < 0.3V Military 20
Capacitancel2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 pF
Cour Output Capacitance Vee = 5.0V 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 2. Tested on sample basis.
the short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R14812 R1481Q All Input Pulses
5 V O——————AAA— 5V O————AMWN—
30V - l
OUTPUT OUTPUT O—T——q 90% 90%
SR2 < R2 10% 10%
I 30pF -{2559 I SeF < 2850 GND
INCLUDING INCLUDING <5ns <5ns
—=-JIG AND = L_JIGAND =i
= ScoPE - = SCOPE = 0055-6
Fi 1 0085-4 0055-5 Figure 2
igure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1672
OUTPUT O————AMA—-0 1.73V 0055-7
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%am CY7C186
SEMICONDUCTOR

Switching Characteristics Over Operating Range[3}

7C185-35 7C185-45 7C185-55
Parameters Description 7C186-35 7C186-45 7C186-55 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
tACE, CE; HIGH to Data Valid 25 30 40 ns
tDOE OE LOW to Data Valid 20 20 25 ns
tLZOE OE LOW to Low Z ) 3 3 3 ns
tHZOE OE HIGH to High Z4] 20 25 30 ns
tLZCE, CE; LOW to Low Z[3] 5 5 5 ns
TLzCE, CE; HIGH to Low Z 3 3 3 ns
tHZCE gg; fé%%?;;ﬁhzz .3 15 20 20 ns
tpu CEj LOW to Power Up 0 0 0 ns
tPD CE1 HIGH to Power Down 20 25 25 ns
WRITE CYCLE!S]
twe Write Cycle Time 35 45 50 ns
tSCE, CEj LOW to Write End 30 40 50 ns
tSCE, CE; HIGH to Write End 20 25 30 ns
tAw Address Set-up to Write End 30 40 50 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE ‘WE Pulse Width 20 25 30 ns
tsp Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z[4] 15 20 25 ns
tLZWE WE HIGH to Low Z 3 3 3 ns
Notes:/

3. 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 O to 3.0V and output data input setup and hold timing should be referenced to the rising
loading of the specified Ior/Iox and 30 pF load capacitance. edge of the signal that terminates the write.

4. tyzoE, tHZCE and tHzwe are specified with Cp, = 5 pF as in Figure 7. WE is HIGH for read cycle.
1b. Transition is measured + 500 mV from steady state voltage. 8. Device is continuously selected. OE, CE = Vir. CE; = Vig.

5. At any given temperature and voltage condition, tHzCE is less than 9. Address valid prior to or coincident with CE transition LOW.
Yzce for any given device. These parameters are guaranteed and not 10. Data 1/0 is HIGH impedance if OE = V.

6. 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
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CY7C185
iy oRESS CY7C186
SEMICONDUCTOR
Data Retention Characteristics (L Version only)
Parameters Description Test Conditions Min, Max. Units
VDR Vcc for Retention of Data 2.0 — A\
Iccpr Data Retention Current Vce = 2.0V, — 1000 LA
2] X - - CE = Vcc — 0.2V —
tCDR Chip Deselect to Data Retention Time VIN = Voc — 02V 0 ns
trl12] Operation Recovery Time or Vin < 0.2V trellll —_ ns
1012 Input Leakage Current — 2 BA
Notes:

11. trc = Read Cycle Time.

Data Retention Waveform

12. Guaranteed, not tested.

DATA RETENTION
MODE

Vee

4.5V

te—— tcpr —

CT{{{{Z{{Z{ZVM

\

Vor

\ VprZ= 2V 745V

et

T3 \\ARRRRR RN

0055-12

Switching Waveforms
Read Cycle No. 1 (Notes 8, 9)

ADDRESS

DATA OUT

tRC

taa

toHa

PREVIOUS DATA VALID

(RRRRRK

DATA VALID
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| | CY7CI185
57%% CY7C186
SEMICONDUCTOR -

Switching Waveforms (Continued)

Read Cycle No. 2 (Notes 7, 9)
tre
— — —
CE4 \ 7
& A —
tace :
T £
tpoe tyzoE —
Yzoe
HIGH thzce HIGH
DATA OUT IMPEDANCE = SATAVALD Y IMPEDANCE
[ tLzee —~
t le—t
Ve PV - icc
SUPPLY 50% 50% 3k
CURRENT 158 w0550
Write Cycle No. 1 (WE Controlled) (Notes 6, 10)
e twc |
ADDRESS * *
tsc,
& N\ LN
& [N/ /F ROV
tsce,
OE / AV
taw tHa—=1
tsa tewe
WE Nk 7
I tsp | tp
DATA IN * DATA=IN VALID *
— thzwe — tLzwe —
DATA I/0 DATA UNDEFINED HICH IMPEDANCE
0055-10
Write Cycle No. 2 (CE Controlled) (Notes 6, 10)
1 twc |
ADDRESS * *
f tsce,
CEy ’lt £
tsa
CEp 7‘ 5(
tsce,
taw — ta —
WE A NNMNUVANNANNNNNNNNNNY TN IIIIIINe
| tsp { tup
DATA IN * DATA=IN VALID *
o Hzwe —j HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED ), 00851
Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high imped state.

2-112



CY7C185

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED taa

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT

o vs. SUPPLY VOLTAGE

10

08

06

04

0.2

ise

0.0

40

14

1.3

09

[+X-]

40

30

25

20

05

0.0

00

45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

Ta = 25°C

45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

]

10 20 30 40
SUPPLY VOLTAGE (V)

5.0

NORMALIZED Icc, Isg

NORMALIZED tan

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
10 o
08
0.6
0.4
Vec =50V
Vin =50V
02 Iss
00
55 250 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
6 vs. AMBIENT TEMPERATURE
14
1.2 /
W /
/ Vec =50V
08 >
06
55 2 125
AMBIENT TEMPERATURE (C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
25.0 / ]
200 /,
150 / v
100
/ by
Ve = 4.
s0 |—A
00
0 200 400 600 800 1000

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

NORMALIZED Icc

CY7C186
OUTPUT SOURCE CURRENT
o vs. OUTPUT VOLTAGE
100
80
60
Vee =50V
40 \{25 =
20 ™
0
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
. vs. OUTPUT VOLTAGE
14
120
V
100 /
/ Ve =5.0V
Ta =25°C
" /
60
40
20
0
0.0 1.0 2.0 3.0 40
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. CYCLE TIME -
1.25
Vec =50 V
Ta = 25°C
Vin =05V
1.0
075 /'/
0.50
10 20 30 40
CYCLE FREQUENCY (MHz)
0055-13




CY7C185

% CY7C186
Truth Table
CE; | CE; | WE | OE | Input/Outputs Mode
H X X X HighZ Deselect Power Down
X L X X HighZ Deselect
L H H L Data Out Read
L H L X Data In Write
L H H H HighZ Deselect
Ordering Information
S(I:le:;d Ordering Code P?rc;{:fe OpRt:':::g s(l:;e)d Ordering Code . Pa‘c;:ge O]:;:;i:g
35 CY7C185-35PC P21 Commercial 35 CY7C186-35PC P15 Commercial
CY7C185L-35PC P21 CY7C186L-35PC P15
CY7C185-35DC D22 CY7C186-35DC Di6
CY7C185L-35DC D22 CY7C186L-35DC D16
45 CY7C185-45PC P21 Commercial 45 CY7C186-45PC P15 Commercial
CY7C185L-45PC P21 CY7C186L-45PC P15
CY7C185-45DC D22 CY7C186-45DC D16
CY7C185L-45DC D22 CY7C186L-45DC D16
CY7C185-45LC L54 CY7C186-45DMB D16 Military
CY7C185L-45LC L54 CY7C186L-45DMB D16
CY7C185-45DMB D22 Military 55 CY7C186-55PC P15 Commercial
CY7C185L-45DMB D22 CY7C186L-55PC P15
CY7C185-45LMB L54 CY7C186-55DC D16
CY7C185L-45LMB L54 CY7C186L-55DC D16
55 CY7C185-55PC P21 Commercial CY7C186-55DMB D16 Military
CY7C185L-55PC P21 CY7C186L-55DMB D16
CY7C185-55DC D22
CY7CI185L-55DC D22
CY7C185-55LC L54
CY7CI185L-55LC L54
CY7C185-55DMB D22 Military
CY7C185L-55DMB D22
CY7C185-55LMB L54
CY7C185L-55LMB L54

2-114



CY7C185

G CY7C186
Bit Map Address Designators
QUTONRE| gaz3- 0122 , | Qaza.o12a|[dse7 - asedl | 4657 4% 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
A10 Y4 8
All Y3 9
Al12 YO 10
A0 Y2 21
Al X0 23
A2 X1 24
gﬁs A3 X2 25
ROW 255
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Features

Automatic power-down when
deselected

CMOS for optimum speed/
power

e High speed—25 ns
o Low active power
\u

85 m

Low standby power
— 110 mW

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2000V electrostatic
discharge

2V data retention (L version)

EMICONDUCTOR

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
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-

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 A1s).

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
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 (—C%) is HIGH
or write enable (WE) is LOW.

The 7C187 utilizes a Die Coat to en-
sure alpha immunity.

Logic Block Diagram Pin Configurations
A O ~ 22 [ Ve
A 02 21 [ Ay
I <’} Gl A, O3 20 [ Ay
Ay 4 197 A5
INPUT BUFFER A, Os 18 A,
U As 6 177 Ay,
A 7 161 Ay
Arz— A, Os 15 ] Ag
A—»] « a Doy [ @ 147 A
Ae—e] B s ouT 8
o 256 x 256 < wE [} 10 1377 oy
‘x:: g :> ARRAY :> 8 Lo oNp [ 11 12
A—m] = & 0029-2
[<]
Azl
Az—>]
7%
POWER
COLUMN DECODER OWN [
T s
AgAs Ag A7 Ag Ag AjgAqq 0029-1
0029-3
Selection Guide
7C187-25 7C187-35 7C187-45
Maximum Access Commercial 25 35 45
Time (ns) Military 35 45
Maximum Operating Commercial 70 70 50
Current (mA) Military 70 70
Maximum Standby Commercial 20/20 20/20 20/20
Current (mA) Military 20/20 20/20
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% CY7C187
SEMICONDUCTOR

Maximum Ratings
(Above which the useful life may be impaired)
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-upCurrent.................... .ot >200 mA
Supply Voltage to Ground Potential .
(Pin 22 60 Pin 11). v veveennnns, —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range T Am"ie‘t': Vee
inHighZState...................... —0.5Vto +7.0V emperature
- " T
DCInput Voltage ................... —3.0Vto +7.0V f;:lmemal 0 (5:;:: 7T?25 c :z i :g;/f
. ilitar: - to °
Output Current into Outputs (Low) ............. 20mA y -
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions 7C187-25 7C187-35 1C187-45 Units
Min. | Max. | Min. | Max. | Min. | Max.
Vou Output HIGH Voltage | Vcc = Min, Iog = —4.0mA 2.4 2.4 24 \4
VoL Output LOW Voltage | Vec = Min, [1OL = 80mA | Military 0.4 04 0.4
IoL = 12.0mA | Commercial
Viu Input HIGH Voltage 22 [ Vee | 22 | Vee | 22 | Vee | Vv
ViL Input LOW Voltage —3.0| 08 [—3.0| 08 [—3.0| 0.8 v
Irx Input Load Current GND < Vi < Ve —10| +10 | —10| +10 | —10| +10 | pA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled —50| +50 | —=50| +50 | =50 | +50 | pA
Output Short Circuit _ _ _ _ _
Ios Currentll] Vce = Max., Vout = GND 350 350 350 | mA
Icc Vcc Operating Vce = Max. Commercial 70 70 50 mA
Supply Current Ioutr = 0mA Military 70 70
Isg Automatic CE[2] Max. Ve, Commercial 20 20 20 mA
1 Power Down Current | CE > Vig Military 20 20
: Automatic CE[2] Max. Vec, CE = Ve — 0.3V, | Commercial 20 20 20 mA
5By Power Down Current ViN 2 Vee — 0.3Vor Military 20 20
ViN £ 0.3V
Capacitancel3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
- = 50V pF
Cout Output Capacitance Vee = 5.0 7
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 2. A pull-up resistor to Vcc on the CE input is required to keep the
the short circuit should not exceed 30 seconds. device deselected during Ve power-up, otherwise Isg will exceed

values given.
3. Tested on a sample basis.

AC Test Loads and Waveforms

R1328Q R1329 Q
(480 2 MIL) (480 2 MIL)
5V 5V 30V )
90%
OUTPUT ouTPUT
10%
GND
R2 R2 <5ns
30 pF 202 0 2029
3?'5';‘(.%'"61 (285 Q ML) INCLUDINGI (255 2 MIL)
JIG AND .
ScoPE L L SCOPE  —L Figure 2
- - - - 0029-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1670 1250
A
OUTPUT O————AAA——— 0173V gom6 ouTPUT O- W O 1.90V 0020-12
Military Commercial
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SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4]

e e 7C187-25 7C187-35 7C187-45 .

Parameters Description 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 ZI[6] 5 5 5 ns
tHZCE CE HIGH to High ZI[5, 6] 0 15 0 20 0 20 ns
tpU CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 30 ns
WRITE CYCLEL!7!
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 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 25 25 ns
tsp Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI[6] 0 0 0 ns
tHZWE WE LOW to High ZI5, 6] 0 15 0 20 o | 20 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
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/Iox and 30 pF load capacitance. write and either signal can terminate a write by going HIGH. The

5. tuzce and tgzZwe are specified 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. °d83‘°f the signal that terminates the write.

6. At any given temperature and voltage condition, tyzcg is less than 8. WEis HIGH for read cycle.
tLzcE for any given device. These parameters are guaranteed and not 9. Device is continuously selected, CE = Vpy..

100% tested. 10. Address valid prior to or coincident with CE transition LOW.
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%mss CY7C187
SEMICONDUCTOR

Data Retention Characteristics (L Version only)

Parameters Description Test Conditions CY7C187 Units
Min. Max.
VDR Vcc for Retention of Data 2.0 — \%
IccDR Data Retention Current Vce = 2.0V, — 1000 pA
[12] . . . CE > VCC - 0.2V _
tCDR Chip Deselect to Data Retention Time VIN = Voo — 0.2V 0 ns
trl12] Operation Recovery Time or ViN < 0.2V trellll — ns
15121 Input Leakage Current — 2 LA
Notes:
11. trc = read cycle time. 12. Guaranteed, not tested.

Data Retention Waveform
DATA RETENTION

MODE
Vpr=2V
Vee 4.5V ‘ DR 7 4.5V
l—— tCDR — l—tg
Vor

& 777777777 SIRCS \\\RRRRARANRY

0029-13
Switching Waveforms
Read Cycle No. 1[8,9]
tRC |
ADDRESS X
tAA {
~—lom\———————i
DATA OUT PREVIOUS DATA VALID DATA VALID
T
0029-7
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CY7C187

%
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle No. 209, 11]
. T tRC
® £ |
tACE
tLzce | e tHZCE—*| -
IMPEDANCE
DATA OUT HIGH IMPEDANCE [( ( ( ( ( DATA VALID >-——-
"ty tpD
Vee o o \, Icc
SUPPLY b
CURRENT F v 8
0029-8

Write Cycle No. 1 (WE Controlled)[]

I
ADDRESS i

X

= \\ K 1101/
e RN\ \ X £
DATAIN * DATA-IN VALID }
ATA OUT DATA UNDEFINED {
0029-9

Write Cycle No. 2 (CE Controlled)(8]

twe

ADDRESS

X

tscE

tHA ——]

taw

SD

DATA IN

DATA-IN VALID

DATAOUT DATA UNDEFINED

‘<—tuzws——1
/

HIGH IMPEDANCE

0029-10

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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CY7C187

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED taa

NORMALIZED Ipg

NORMALIZED
SUPPLY CURRENT
vs. SUPPLY VOLTAGE

10

08

0.6

04

0.2 Isg

0.0

4.0 45 50 55 6.0
SUPPLY VOLTAGE (V)

NORMALIZED FREQUENCY
vs. SUPPLY VOLTAGE

Ta = 25°C

|:o ~.

0.9

08

4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

3.0

25

20

15

1.0

05

0.0
0.0 10 20 30 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED
SUPPLY CURRENT
vs. AMBIENT TEMPERATURE
1.2
10 ;
3 cc
o 08
°
[a]
& o0s
)
3
04
& Vee =50V
2 ViN =50V
02 Isg
00
-55 250 1250
AMBIENT TEMPERATURE (°C)
NORMALIZED FREQUENCY
vs. AMBIENT TEMPERATURE
16
14
«
s
o 12 /
,‘_Q; /
-
E
z 10
] Vec =50V
08
0.6
-55 2 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
25.0 / o
F 200
q
2150 /
£ 7
pr /
8 100
/ Ta = 25°C
/ Vec =450 V
5.0
0.0
0 200 400 600 800 1000

CAPACITANCE (pF)

2-121

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

NORMALIZED icc

OUTPUT SOURCE CURRENT
20 vs, OUTPUT VOLTAGE
1
100
80
60
Vee =50V
Ta =25°C
40
20
0
0.0 10 20 3.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120
/|
100 Vee =50V
Ta =25C

7
/

0.0 1.0 20 3.0 4.0
OUTPUT VOLTAGE (V)

20

NORMALIZED Icc
vs. CYCLE TIME
1.26
Vee =50 V
Ta = 25°C
ViN =05 V
1.0
075 r/
0.50
10 20 30 40

CYCLE FREQUENCY (MHz)
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CY7C187

&
Truth Table
CE | WE | Input/Outputs Mode
H X High Z Deselect Power Down
L H Data Out Read
L L Data In Write
Ordering Information Address Designators
. Ordering Code e | Runge: ‘Name. | Function | Number
25 CY7C187-25PC P9 Commercial A0 X3 1
CY7C187L-25PC P9 Al X4 2
CY7C187-25DC D10 A2 X5 3
CY7C187L-25DC D10 A3 X6 4
35 CY7C187-35PC P9 Commercial A4 X7 5
CY7C187L-35PC P9 AS Y7 6
CY7C187-35DC D10 A6 Y6 7
CY7C187L-35DC D10 A7 Y2 8
CY7C187-35LC L52 A8 Y3 14
CY7CI187L-35LC L52 A9 Y1 15
CY7C187-35DMB D10 Military Al0 YO 16
CY7C187L-35DMB D10 All Y4 17
CY7C187-35LMB L52 Al2 YS 18
CY7C187L-35LMB L52 Al3 X0 19
45 CY7C187-45PC P9 Commercial Al4 X1 20
CY7CI187L-45PC P9 AlS X2 21
CY7C187-45DC D10
CY7C187L-45DC D10
CY7C187-45LC L52
CY7C187L-45LC L52
CY7C187-45SDMB D10 Military
CY7C187L-45DMB D10
CY7C187-45LMB L52
CY7C187L-45LMB L52
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CYPRESS
SEMICONDUCTOR
Bit Map

S
0029-15
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SE

Features

¢ 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

o Capable of withstanding
greater than 2000V static
discharge

Three-state outputs

TTL compatible interface levels

RESS
EMICONDUCTOR

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
(0p—-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 Pin Configuration
CY7C189 CY7C190
r Do
—ﬂ_ st~ eh vec
—‘L-L-j— D —‘_L—j-m [:f= P 150 A
D2 D2 WE[]3 1A
INPUT j— TNPUT j' s 130 As
= e poren <o B0 00 [} 5 12 0s
A D16 11303 (03
o — Ao =
ROW = 0 ©ono g7 101D
A, |PECODER j ° . RS b H E i ano 8 90, @,
s o 11—
16 x4 |ISENSE 3 ' 16x4 sense[ ] E O 0011-3
ARRAY AMP __? 02 RN AMP (IC189)
% corumn 22 g 7C190
A3 ] DECODER| -*,-_l r& 03 . SSCLgI;Vg!‘R :D _?_ 03
3 -
WE
0011-1 WEE ;
0011-2
Selection Guide
7C189-15 7C189-25
7C190-15 7C190-25
Maximum Access Time (ns) Commercial 15 23
Military 25
Maximum Operating Current (mA) Commercial %0 EX
Military 70
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CY7C189
S oRESS CY7C190
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (per MIL-STD-883 Method 3015.2)
Power Applied .............oouue —55°Cto +125°C LatchupCurrent ............ccoovvviinn., >200 mA
Supply Voltage to Ground Potenial .
(Pin 1610 PIn8) . cvvveenrennannnns. —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range T Am‘"e't"t“_ Vee
inHighZState...................... —0.5V to +7.0V emperature
DC Input Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current, into Outputs (Low) ............. 20 mA Military —55°Cto +125°C 5V £10%
Electrical Characteristics Over the Operating Range
7C189-15 7C189-25
Parameters Description Test Conditions 7C190-15 7C190-25 Units
Min. Max. | Min. Max.
VoH Output HIGH Voltage Vce = Min, Iog = 5.2 mA 24 2.4 \4
VoL Output LOW Voltage Vece = Min, Ior = 16.0mA 0.45 0.45 A\
Via Input HIGH Voltage 2.0 Vce 2.0 Vce \%
ViL Input LOW Voltage -3.0 0.8 -3.0 0.8 \4
Irx Input Leakage Current GND < Vi < Ve -10 +10 -10 +10 BA
Input Diode Clamp
Vep Voltagell]
Ioz Output Leakage Current | GND < Vg < V¢ —40 +40 —40 +40 HA
Output Short _ _ _ _
Ios Circuit Currentl2] Vce = Max,, Vout = GND 90 90 mA
Icc Power Supply Current }’CC =_ I\(/)Iax‘l;x Commercial 90 55 mA
our = Ym Military 70 mA
Capacitancel4]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 pF
Cout Output Capacitance Vee = 5.0V 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.

1

3. 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).

4. Tested on a sample basis. ‘
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CY7C189

& EVTci0
Switching Characteristics Over the Operating Rangel5]
- 7C189-15 7C189-25
Parameter Description Con dei:l?ons 7C190-15 7C190-25 Units
Min. —[ Max. Min, [ Max.
READ CYCLE
trRC Ready Cycle Time 15 25 ns
tACs Chip Select to Output Valid Note 8 12 15 ns
tHZCS Chip Select Inactive to High Z Note 7,9 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 8 15 25 ns
WRITE CYCLEI3, 6]
twe Write Cycle Time 15 20 ns
tHZWE Write Enable Active to High Z Note 7,9 12 20 ns
tLZWE Write Enable Inactive to Low Z 12 20
tAWE Write Enable Inactive to Output Valid Note 8 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:

5. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1,5V, output loading of the specified Ior, /Ion
and 30 pF load capacitance.

6. 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 in‘put 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

I —

7. 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.

8. tAA, tacs and tAwE are tested with Cy, = 30 pF as in Figure la.

Timing is referenced to 1.5V on the inputs and outputs.

9. tHzcs and tHzwe are tested with Cr, = 5 pF as in Figure 1b.
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COLUMN
OUTPUTS

Address Designators
Address Address Pin
Name Function Number
Ag AX0 1
Ay AX1 15
Ay AYO0 14
A3z AY1 13
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CY7C189

s CY7C190
SEMICONDUCTOR
AC Test Loads and Waveforms
ALL INPUT PULSES
R1250 Q R1250
5V O——————AAMN— 5V 30V oo 00%
OUTPUT ) OUTPUT 10%
{ GND 10%
< R2 R2 <5
30pF S 1600 &eF 16090 " <o
INCLUDING INCLUDING oo11-8
—L_JIG AND JIG AND
= SCOPE = = scoPe =~
0011-6
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
OUTPUT o— AN -©01.92V
929 0011-7
Read Mode
| tac |
X
ADDRESS
fea— tAA toHA
[+
CHIP SELECT 3( 7l
le~tLzcs .I,
DATA 1744
ouTuTS NSS
tacs tHzcs —> —{ NOTE 7
0011-9
Write Mode
| twe
Ag-A3
ADDRESS %
tsA  fe—o re— tHA
[
CHIP SELECT \ /
e tsD tHD
Dgo-D3
DATA IN *
tPWE
WE
WRITE ENABLE B A(‘ Jl
tHzwE {NOTE? tAWE
00-0 ~
DATA OUTPUTS . )‘? "I(
LOAD - _’l\l
NOTE?7 re— 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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CY7C189

" Crpress CY7C190
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED Icc NORMALIZED Icc OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE 1 4¥: AMBIENT TEMPERATURE 6o QUTPUT VOLTAGE
12 o
% s AN
- Vec =50V
1.0 1.2 r4 \ Ta =25°C
8 8 E 40 A
o o
8 8 3 \
S o8 5 10 w30 N
2 2 e
= b3 =
$ & g 2
06 Vd % os 5 \\
/ Vec =55V E 10
Ta =25°C 3
04l L 0.6 0
4.0 45 5.0 55 6.0 -55 5 125 0 1.0 20 30 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
. SUPPLY VOLTAGE AL AMBIENT TEMPERATURE 150 OUTPUT VOLTAGE
< 125
14 E
< 12 = - -~
5 p Z 100 /
5 5 o o 7
2 2 s | )
© @< 7} 50
& g @ 50
z < os 2 /
08 = Vec =50V _|
S5 25 o
Ta =25°C Vec =50V o Ta =25°C
0.6 I 0.6 1]
4.0 45 5.0 55 6.0 -55 25 125 1] 1.0 20 30 4.0 5.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
ACCESS TIME CHANGE NORMALIZED Icc
vs. OUTPUT LOADING . 4“’ FREQUENCY
Ta =25°C
Vzc =45V | 13
2 20 8
£ a /
= Q 12
3 g 7
< 3 /
E / E 11 /
a 10 / g /
1.0
0( 200 400 600 800 1000 o0 10 20 30 40 50 60 70
CAPACITANCE (pF) FREQUENCY (MHz)
0011-11
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CY7C189
% CY7C190
SEMICONDUCTOR

Ordering Information Pin Configuration
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 L61 00114
CY7C190-25L.C -

n (7C189)

CY7C189-25DMB D2 Military 7C190
CY7C190-25DMB
CY7C189-25LMB Lé61
CY7C190-25LMB
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SEMICONDUCTOR

Features

o Automatic power-down when
deselected

CY7C191

PRELIMINARY CY7C192

o Capable of withstanding greater
than 2001V electrostatic

o Transparent write (7C192) discharge
e CMOS for optimum speed/ Functional Description
power The CY7C191 and CY7C192 are high
® High speed performance CMOS static RAMs orga-
— 25 ns taA nized as 65,536 x 4 bits with separate
e Low active powe 1/0. Easy memory expansion is pro-
—‘;85 mwp wer vided by active LOW chip enable (CE)
and three-state drivers. They have an
¢ Low standby power automatic power-down feature, reduc-
— 110 mW ing the power consumption by 85%
e TTL compatible inputs and when deselected.

outputs

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 1/0

Data on the four input pins (Ip through
I3) is written into the memory location
specified on the address pins (A
through Ajs).

Reading the device is accomplished by
taking the chip enable (CE) LOW,
while the write enable (WE) 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 (WE) is LOW
(7C192 only), or chip enable (CE) is
HIGH.

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

Logic Block Diagram Pin Configuration
>
1 I
1
I N 2 A1 Y Vee
- ' < s A;—2 27}~ A
INPUT BUFFER N 7 5
Ag—3 26 A,
N ' . Ag—{4 25— Az
Al & . 0 Ajo=15 241 A,
2 P
a3l 3 > o Ar1—s 231~ A,
w3 8 = Bl || —C Aa—7 2|4
53 & Ann 7 Oz Aiz—8 2113
8 N
Ag 05 Ap—9 20f-1,
— Ais—{ 10 19f-o05
—q B [ -
COLUMN DECODER PDOOV:VE: 0 ! ' 02
= Cﬁ 3 l|—1 12 17} o0,
EEEEEE) : el 1. 13 16}~ 0p
2r8238 1 GND—] 14 15} W
- WE
0108-2
0108-1
Selection Guide
7C191-25 7C191-35 7C191-45
7C192-25 7C192-35 7C192-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Commercial 70 70 50
Current (mA) Military 70 70
Maximum Standby Commercial 20 20 20
Current (mA) Military 20 20
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| CY7C191
% PRELIMINARY  CYIC192
SEMICONDUCTCR

Maximum Ratings
(Above which the useful life may be impaired)

Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883, Method 3015.2)
Power Applied .................... —55°Cto +125°C Latch-upCurrent.............coooveen... >200 mA
Supply Voltage to Ground Potential .
(Pin 28 tO Pin 14) v veerrnrennnnnn ~0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient v
in High Z State. .......oooveennennn.n —0.5V to +7.0V ange Temperature cc
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°C to +70°C 5V £10%
Output Current into Outputs (LOW) ............ 20 mA Military —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Range
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 | Vce = Min, Iog = —4.0mA 2.4 2.4 2.4 v
VoL Output LOW Voltage Vee = Min, Ior, = 8.0mA 0.4 0.4 0.4 \%
ViH Input HIGH Voltage 22 | Voc | 22 | Vec | 22 | Ve | V
ViL Input LOW Voltage —30[ 08 |—30| 08 |30 08 | V
I1x Input Load Current GND < Vy < Voo —10| +10| —10| +10| —10| +10 | pA
Ioz Output Leakage Current | GND < Vg < V(, Output Disabled —10| +10| —10| +10 | —10| +10 | pA
Output Short Circuit _ _ _ _ _
Ios Currentll Vcc = Max., Voyt = GND 350 350 350 mA
Tec V¢ Operating Vce = Max. Commercial 70 70 50 mA
Supply Current IOUT = 0mA Mlhtary 70 70
I Automatic CE Max. Veg, CE = Vig Commercial 20 20 20 | A
SBy Power Down Current Min. Duty Cycle = 100% Military 20 20 20
Max. Ve, . .
I Automatic CE CE > Vec — 0.3V Commercial 20 20 20 mA
SBy Power Down Current VIN = Vee — 0.3V oor
VIN < 0.3V Military 20 20
Capacitance[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 5 pF
Cour Output Capacitance Ta = 25°C,f = 1 MHz, Vcc = 5.0V 7 pF
Notes:
1. Not more than one output should shorted at one time. Duration of 2. Tested on a sample basis.

the short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

R14810 R14810
5V
. ,
OuTPUT o-—-r-——< 3ov Son 20%
, .
5pF R2 10% 10% .
P 2552 GND

INCLUDING <5ns ~-<5ns
441G AND =L 0108-5

= SCOPE - 0108-3 Fi e2

Figure 1b g
Equivalent to: THEVENIN EQUIVALENT
16752
OUTPUT O————AMWA—0 173V
0108-4
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SEMICONDUCTOR

Switching Characteristics Over Operating Rangel3]

CY7C191
PRELIMINARY CY7C192

7C191-25 7C191-35 7C191-45
Parameters Description 7C192-25 7C192-35 7C192-45 Units
Min, | Max. | Min. | Max. | Min. [ Max.

READ CYCLE

trRC 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[5] 5 5 5 ns
tHZCE CE HIGH to High Z[4, 5] 15 15 15 ns
tpu CE LOW to Power Up 0 0 0 ns
tepD CE HIGH to Power Down 25 25 30 ns
WRITE CYCLE!S]

twe Write Cycle Time 20 30 40 ns
tSCE CE LOW to Write End 20 30 35 ns
tAwW Address Set-up to Write End 20 30 35 ns
tHA Address Hold from Write End ns
tsA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 15 20 20 ns
tsp Data Set-up to Write End 15 20 20 ns
tHD Data Hold from Write End (] 0 ns
tLZWE WE HIGH to Low Z[5] (7C192) 0 ns
tHZWE WE LOW to High Z[4, 51 (7C192) 10 15 20 ns
tAWE WE LOW to Data Valid (7C191) 25 30 35 ns
tADV Data Valid to Output Valid (7C191) 25 30 35 ns

Notes:

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

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

4. tHzcE and tyzwe are specified with Cy, = 5 pF as in Figure 1b.
Transition is measured + 500 mV from steady state voltage.

5. At any given temperature and voltage condition, tyz is less than t; 7
for any given device. These parameters are specified and not 100%

tested.

Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)

6. 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.

]

8. Device is continuously selected. CE = Vir.
9. Address valid prior to or coincident with CE transition LOW.

tRC

ADDRESS

taa
‘-———!OHA—__.I

DATA OUT

PREVIOUS DATA VALID

DATA VALID
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% PRELIMINARY ~ CY1C192
SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle (Notes 7, 9)

tRC
_—l £
tace
te— tHZCE —|
HIGH
- IMPEDANCE

HIGH IMPEDANCE /77477

DATA OUT DATA VALID )
‘wace AVAVA VAN

e——tpy "_—‘PD—__>

Vee ) IcC
SUPPLY 50% 50%
CURRENT (K:]

0108-7

Write Cycle No. 1 (WE Controlled) (Note 6)

twe
ADDRESS * *

tsce
& NNEN K 2N
taw tHa—
tsa towe
WE X 7
f tsp | tp
DATA IN DATA=IN VALID *
<—*sz&:‘*‘! —tLzwe
DATA OUT HIGH IMPEDANCE | e
(7¢192) DATA UNDEFINED ) £
— tapv ———*
DATA OUT
(7c191) DATA UNDEFINED DATA VALID
. 0108-8
Write Cycle No. 2 (CE Controlled) (Note 6)
L twc i
ADDRESS *
tsa f tsce
TE 31‘ 71 ’
taw tya —
tewe
ZANTNNNNNNNNNNNRNNNNS L/
| tsp f tup
DATA IN * DATA=IN VALID *
[ v _:l HIGH IMPEDANCE
DATA OUT
(7c192) DATA UNDEFINED )
~— tawe ‘—}
DATA OUT
(7c191) DATA UNDEFINED DATA VALID
Note: If CE goes HIGH simultaneously with WE HIGH, the output ins in a high impedance state (7C192 only). 0108-9
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% PRELIMINARY  CY7C192
SEMICONDUCTOR
Ordering Information
S(':f:)d Ordering Code | T f‘rcy';’fe O?R‘::::‘g S(':;e)d Ordering Code P“Tcy':ge Oll;‘;‘:;ie“g
25 | cyrci91-25pC P21 Commercial 25 | cyici9225pC P21 Commercial
CY7C191-25DC D22 CY7C19225DC D22
35 | cyrc191-35pC P21 Commercial 35 | CcY7C192-35PC P21 Commercial
CY7C191-35DC D22 CY7C192-35DC D22
CY7C191-35LC Ls4 CY7C192-35LC L4
CY7C191-35DMB | D22 Military CY7C192-35DMB | D22 Military
45 | CY7C191-45PC P21 Commercial 45 | CY7C192-45PC P21 Commercial
CY7C191-45DC D22 CY7C192-45DC D22
CY7C191-45LC Ls4 CY7C192-45LC Ls54
CY7C19145DMB | D22 Military CY7C19245DMB | D22 Military
CY7C191-45LMB Ls4 CY7C192-45LMB Ls4
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Features
e 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

Low standby power
— 110 mW

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2001V electrostatic

MICONDUCTOR

CY7C194

PRELIMINARY CY7C196

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) (CEj, on the CY7C194,
CE}, CE; on the CY7C196) and three-
state drivers. They have an automatic
power-down feature, reducing the pow-
er consumption by 71% when deselect-
ed.

Writing to the device is accomplished
when the chip enable(s) (CE on the
CY7C194, CEj, CE; on the CY7C196)
and write enable (WE) inputs are both

65,536 x 4 Static R/W RAM

LOW. Data on the four input pins (Ip
through I3) is written into the memory
location, specified on the address pins
(Ag through Ajs).

Reading the device is accomplished by
taking the chip enable(s) (CE on the
CY7C194, CE;, CE; on the CY7C196)
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. A
die coat is used to insure alpha immu-
nity.

discharge
Logic Block Diagram Pin Configurations
<l
As] 1 ~ 24Fvee A1 ~ 28 Ve
j——— A, 02 23[As A2 27 A
I——————L W= K 2214, As]3 2634,
ﬂ I = 2104, ¥ = P 251 A5
INPUT aum:——ﬁ—j" A5 20014, Aeds 2414,
aige oo, 12PA W= I3 234
Ay —» A7 18[31 Ay M7 Les 2P
Aa—ml o N 10s asC]s 17[31/05 =} 21N
:;___: 8 ° W = 16[31/0, Y= £ 20[11/05
ro—s| & 1024x64x4 H 'h} 110, as10 15[ 1/04 A0 19[1/0,
A7 z ARRAY § o cEC]11 14131/0¢ AsCq 11 18131/0,
::_, ] g i /0, GND 12 13WE ceEigi2 17[31/04
Ay 100 ‘ oEC]13 =1
{} 0109-2 N 14 15[ cE2
POWER
| COLUMN DECODER DOWN L] TE, (7C196 ONLY) 0109-3
KA |
AoA11A12 Az Ars Ags o8
(7C196 ONLY)
0109-1
Selection Guide
7C194-25 7C194-35 7C194-45
7C196-25 7C196-35 7C196-45
Maximum Access Time (ns) 25 35 45
Maximum Operating Commercial 70 70 50
Current (mA) Military 70 70
Maximum Standby Commercial 20 20 ) 20
Current (mA) Military 20 20
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CY7C194

;?Cmss PRELIMINARY CYT1C196
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied .............oouttn —55°Cto +125°C Latch-upCurrent.........covvvivenviinnnnns >200 mA
Supply Voltage to- Ground Potential ....—0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs - Ambiont
inHighZState...................... —0.5Vto +7.0V Range Temperature vee
DC Input Volm%e ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military Z55°C to + 125°C 5V +10%
Electrical Characteristics Over Operating Range
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 |Vcc = Min., Iog = —40mA 2.4 2.4 2.4 \4
VoL Output LOW Voltage |Vcce = Min, Ior, = 8.0mA . 0.4 0.4 0.4 v
Vi Input HIGH Voltage 22 | Vec| 22 | Veec | 22 | Vee | V
ViL Input LOW Voltage —3.0/ 0.8 |—3.0] 0.8 |—3.0] 0.8 \
Irx Input Load Current GND < V1 < Vo —10) +10} —10] +10| —10| +10 | mA
Ioz Output Leakage Current | GND < Vg < Vg, Output Disabled —10| +10| =10} +10| —10| +10 | pA
Ios Quiput Short Clreuit |y — Max, Vour = GND ~350 ~350 ~350| mA
L Vcc Operating Vce = Max. Commercial 70 70 50 mA
cC Supply Current Iout = OmA Military 70 70
1 Automatic CE[2] Max. Vce, CE > Via Commercial 20 20 20 mA
SBy Power Down Current | Min. Duty Cycle = 100% | Military 20 20
e Max. Vec, Cor ial 20 20 20
I Automatic CE[2] CE > Voe — 0.3V rmere N
SBy Power Down Current ViN 2 Vee —0.3Vor - m
) VIN < 0.3V Military 20 20
Capacitancel3]
Parameters Description Test Conditions Max. 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.

AC Test Loads and Waveforms

R1481Q
5V

QUTPUT

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

values given.

3. Tested on a sample basis.

R148152

R2
2559

>
300F :: ’;:55 2
IINCLUDING L
——~JIG AND —- -
= SCOPE - = SCOPE
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1679
OUTPUT O————AMWA——0 1.73V 0109-6
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30V

<

A
90%

GND
<5ns

Figure 2

90%
10% 10%
l._ ————l <6ns
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PRELIMINARY  CY7C196

&
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4!

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
tOHA Output Hold from Address Change 3 3 3 ns
tACE,, CE, CE LOW to Data Valid 25 35 45 ns
tDOE OE LOW to Data Valid 7C196 15 25 30 ns
tLZOE OELOWto LOW Z 7C196 3 3 3 ns
tHZOE OE HIGH to HIGH Z 7C196 15 15 15 ns
tLZCE;,CE, | CELOW to LOW ZI[6] 5 5 5 ns
tHZCE,, CE, | CE HIGH to High Z[5 6] 10 15 15 ns
tpy CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 25 35 45 ns
WRITE CYCLE!7]
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 0 0 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 20 25 35 ns
tsD Data Set-up to Write End 13 15 20 ns
tHD Data Hold from Write End 5 ns
tLZWE WE HIGH to LOW ZI6] 3 3 ns
tHZWE WE LOW to HIGH ZI5, 6] 0 7 0 10 0 15 ns
Notes:

4. 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.

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

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

w

=)

Switching Waveforms
Read Cycle No. 1 (Notes 8, 9)

1

ad

. 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.

WE is HIGH for read cycle.

. Device is continuously selected, CE = Vi /CE; = ViL.

(7C196: OE = Vy1, CE; = Vi also.) )
Address valid prior to or coincident with CE and CE; transition low.

. 7C196 only: Data I/0 will be high impedance if OE = Vig.

tRC

ADDRESS

taa
4—-——‘0HA—-————>|

DATA OUT PREVIOUS DATA VALID

DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 8, 10)

tre :
CE, /TE, 5( 7‘
ACE
[ —
(7C196) SK
tDOE—— - thzoe ‘
r—— !Lzos——ul le— tHzcE—>
HIGH
HIGH IMPEDANCE /TT777 IMPEDANCE
DATA OUT
= S DATA VALID )..______
le——tpy ! [¢—— tpp—»|
Vee 0% ) Icc
SUPPLY 50%
CURRENT N 158
0109-8
Write Cycle No. 1 (WE Controlled) (Notes 7, 11)
Y 1
ADDRESS >(
tsce
6511552\; \;N il;;;;/ ,
taw tHa =1
tsa PWE
we )K\\\K ]l
\ tso o
DATA IN * DATA-IN VALID
‘——-'HZWE_-I <———!szs——’l
DATA 1/0 DATA UNDEFINED N HIGH IMPEDANCE Y/
%

N

0109-9

Write Cycle No. 2 (CE Controlled) (Notes 7, 11)

twe

ADDRESS i

tsa

CE; /CE

X

taw

.

Ny

e

111,

SD!

DATA IN

X

DATA-IN VALID

X

nnnnn

DATA I/O DATA UNDEFINED

HIGH IMPEDANCE

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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% PRELIMINARY  CYTC196
SEMICONDUCTOR

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 Desclect/Power Down
L H Data Out Read X|H|X|[X
L L Data In Write L|L|H|L Data Out Read
LiL|L|X Data In Write
L|L|H|H HighZ Deselect/Power Down
Ordering Information
S(‘:f:)“ Ordering Code P‘fy“;?e O'I’{‘::::‘g S(‘:f:;" Ordering Code P’ifykﬁe O'I’g;‘;ie“g
25 CY7C194-25PC P13 Commercial 25 CY7C196-25PC P21 Commercial
CY7C194-25DC D14 CY7C196-25DC D22
35 CY7C194-35PC P13 Commercial 35 CY7C196-35PC P21 Commercial
CY7C194-35DC D14 CY7C196-35DC D22
CY7C194-35DMB D14 Military CY7C196-35DMB D22 Military
45 CY7C194-45PC P13 Commercial 45 CY7C196-45PC P21 Commercial
CY7C194-45DC D14 CY7C196-45DC D22
CY7C194-45SDMB D14 Military CY7C196-45DMB D22 Military
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Features

e Automatic power-down when

deselected

e CMOS for optimum speed/

power
High speed—25 ns

Low active power—385 mW
Low standby power—110 mW

e TTL compatible inputs and

outputs

Capable of withstanding greater

than 2001V electrostatic

SEMICONDUCTOR

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 71% 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 (DI) is written

262,144 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.

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 Configuration
<l ol -
l N A [ 1 24 [ Vee
INPUT BUFFER A2 23] A7
A A3 22 [ A
Ars—] U Az [] 4 21 [ A5
As—] A0 20 [] Ay
Ats—>]
a—a] 8 S ssLle o9 19 A
ro—] 2 N 1024 X 256 :> < . Y 18 [ As2
m—al 2 [ ARRAY 2 A s 17 [ Ay
:2 * s Ag [} o 16 [J Ao
A:——-» DOUTE 10 15 jAg
T {} — we [ 11 14 [ oy
POWER GND [] 12 13 ¢cE
COLUMN DECODER DOWN
p— 0110-2
THETEtte "
As Ag A7 Ag Ag A1g A1 Ar2
0110-1
Selection Guide
7C197-25 7C197-35 7C197-45
Maximum Access Commercial 25 35 45
Time (ns) Military 35 45
Maximum Operating Commercial 70 70 50
Current (mA) Military 70 70
Maximum Standby Commercial 20/20 20/20 20/20
Current (mA) Military 20/20 20/20
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%%m PRELIMINARY  CYIC197
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
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-upCurrent..........cooviuuviinnnnn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 24 €0 Pin 12) .+ vvovnoeeennnnn —05Vio+70v  Operating Range
DC Voltage Applied to Outputs Range T Amb'e't‘lt“ Vee
inHighZState...................... —0.5Vto +7.0V emperature
DC Input Voltage .............coun.. —3.0V to +7.0V Commercial 0°Cto +70°C 5V +£10%
Output Current into Outputs (LOW) ............. 20 mA Military —35°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions 7C197-25 7C197-35 1C19745 | ynits
Min. | Max. | Min. | Max. | Min. | Max.
Vou Output HIGH Voltage | Voc = Min., Iog = —4.0mA 24 24 24
VoL Output LOW Voltage Vce = Min. | IopL = 8.0mA | Military 04 04 04
IorL = 12.0 mA | Commercial
Vi Input HIGH Voltage 22 | Vec | 22 | Vec | 22 | Veo v
ViL Input LOW Voltage —-3.0| 08 | —-3.0] 08 |—3.0| 0.8 \4
Iix Input Load Current GND < V1 < Ve —10| +10| —10( +10 | —10| +10 [ pA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled —50| +50 | —50| +50 | —50 | +50 | pA
Output Short Circuit
Ios Corment1] Vce = Max, Vour = GND —350 —350 —350 | mA
Ve Operating Vce = Max. Commercial 70 70 50 mA
Iec Supply Current Ioutr = OmA Military 70 70
Automatic CE[2] Max. Vcg, Commercial 20 20 20 | A
Isp; Power Down Current CE = Vig Military 20 20
Automatic CEL2) Max. Vcc, CE, 2 Vee — 0.3V, | Commercial 20 20 20 mA
Is];2 P D Cu VIN = Vcc — 0.3Vor .
ower Down Current |y == 3y Military 20 20
Capacitance[3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5 F
- Vee = 5.0V p
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.

AC Test Loads and Waveforms

R1329
(480 Q MIL)

5V S5V

OUTPUT OUTPUT

R2

30 pF 202 Q
.I'II\IGCIAl'.\!‘%lNGI (256 2 MIL) .'lNgLU%INi
16 AN
Scope — — SCOPE —
Figure 1a Figure 1b
Equivalentto: ~ THEVENIN EQUIVALENT

1250
OUTPUT O——————AMN———0 1.80V

0110-5

Commercial

R1329 Q
(480 2 MIL)

2. A pull-up resistor to Vg on the CE input is required to keep the
device deselected during Ve power-up, otherwise Isp will exceed

values given.
3. Tested on a sample basis.

R2
202 i
(255 Q MIL)} Flgure 2
0110-3
167 0

OUTPUT O——AN——0 1.73V
Military
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PRELIMINARY CYT7C197

&
~ SEMICONDUCTOR

Switching Characteristics Over Operating Range[4!

Parameters Description 7C197-25 7C197-35 7C197-45 Units
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
trRC 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[6] 5 5 5 ns
tHZCE CE HIGH to HighlS, 6] 15 20 20 ns
tpy CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 30 ns
WRITE CYCLEL["]
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 0 0 0 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 15 20 25 ns
tHD ) Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI[6] 0 0 0 ns
tHZWE WE LOW to High Z[5: 6] 0 15 0 20 0 20 ns
Notes:

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

5. tazcg and tyzwe are specified with C, = 5 pF as in Figure 1b.
Transition is increased * 500 mV from steady state voltage.

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

8. WE is HIGH for read cycle.

9. Device is continuously selected, CE = Vjr.

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

Switching Waveforms
Read Cycle No. 1[8,9]
tRC 1
ADDRESS *
taA {
'-—!om\——i
DATA OUT PREVIOUS DATA VALID DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2[9]

trRC
e sk 7£
tace
tLzce r—tuzcs—- -
HIGH IMPEDANCE IMPEDANCE
DATA OUT LLLL DATA VALID )————
| AN
[e—tpy tPD
icc
Vee
SUPPLY 50% S@K
CURRENT 1SB
0110-8
Write Cycle No. 1 (WE Controlled)[8]
I NG 1
ADDRESS * 4*
tsce
AN\ 77777777,
taw ta—>]
tsA tPWE:
e \&\\\\ 7(
t tsp tHD!
DATAIN * DATA-IN VALID
F—‘sze———’ tLzwe—
\! HIGH IMPEDANCE

DATA OUT DATA UNDEFINED )

0110-9

Write Cycle No. 2 (CE Controlled)[8]

twe

ADDRESS &

A

tsA tsce
EE *

taw

tHA —

Ny

2L

tsp

DATA IN *

DATA-IN VALID

‘“D%

DATA OUT DATA UNDEFINED

G——!sze——l
N\

HIGH IMPEDANCE

/

Note: If CE goes HIGH simultaneously with WE HIGH, the output r

2-143
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%&m PRELIMINARY _ CYTC197

SEMICONDUCTOR
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('::;d Ordering Code P:‘cyk;ge Og;ieng
25 CY7C197-25PC P13 Commercial
CY7C197-25DC Di4
35 CY7C197-35PC P13 Commercial
CY7C197-35DC D14
CY7C197-35DMB Di4 Military
45 CY7C197-45PC . P13 Commercial
CY7C197-45DC D14
CY7C197-45DMB D14 Military
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Features

e Automatic power-down when
deselected

CMOS for optimum speed/
power

High speed—35 ns
Low active power—550 mW
Low standby power—110 mW

o TTL compatible inputs and
outputs

e Capable of withstanding greater
than 2000V electrostatic

SEMICONDUCTOR

CY7C198

PRELIMINARY CY7C199

Functional Description

The CY7C198 and CY7C199 are high
performance CMOS static RAMs orga-
nized as 32,768 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. Both devices have
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.

32,768 x 8 Static R/W RAM

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 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 Configuration
/
I~ As 1 28V
/% Asd 2 27 @WE
;—h/ A3 26[A,
? /04 Ag] 4 251 A5
" s 2,
A 1T ~:? /0, Ao 233,
" W= b 22| GE
an 5 o | ? 1/05 A8 214,
As— 3 1024 X32 X 8 :,\V 2 Az 09 20 ¢CE
Ag E —ﬁ> ARRAY % ? 1/0, A 10 1931/0;
:: e o 1/0g T 11 18[31/0g
ho—] - _W /05 1/0,] 12 17 1/0s
— 1/0,4 13 1631/04
? /06 oD 14 15f31/05
POWER
ce COLUMN DECODER ~ |— POWN 0111-2
WE -P— 1/07
. TrE 1T
3 Ao A1A12 A1z Ary
0f11-1
Selection Guide
7C198-35 7C198-45 7C198-55
7C199-35 7C199-45 7C199-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commercial 100 100 80
Current (mA) Military 100 100
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)
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..........ooovvviinnvnnn. >200 mA
Supply Voltage to Ground Potential .
(Pin 28 t0 Pin 14) . v ovvovenaenennns —05Vto +70v  Operating Range
DC Voltage Applied to Outputs Range Ambient Ve
inHigh Z State. ....oovvveeennnnnnnns —0.5V to +7.0V Temperature
i +
DC Input Voltage ................... —3.0V to +7.0V m‘“"“”a‘ ‘;CC“: +:(1);§°c s ig://'”
Output Current into Outputs (Low) ............. 20 mA Ay ° -
Electrical Characteristics Over Operating Range
7C198-35 7C198-45 7C198-55
Parameters Description Test Conditions 7C199-35 7C199-45 TC199-55 | ypits
Min. | Max. | Min. | Max. | Min. | Max.
VoH Output HIGH Voltage | Vcc = Min., Iog = —4.0mA 2.4 2.4 24 \%
VoL Output LOW Voltage Vce = Min, Iop, = 8.0mA 0.4 0.4 0.4 A\
Vin Input HIGH Voltage 22 [ Vee | 22 [ Vee | 22 [ Vee | v
ViL Input LOW Voltage —3.0( 08 |—3.0| 0.8 |—3.0| 0.8 \4
Irx Input Load Current GND < Vi < Ve —10 10 —10| 10 —10| +10 | pA
GND < Vi < Ve _ _ _
Ioz Output Leakage Current Output Disabled 10| +10 ; 10| +10 10| +10 | pA
Output Short Circuit _
Ios Curventll Vee = Max,, Vour = GND ~300 -300 —300| mA
Ice Vo Operating Vce = Max. Commercial 100 100 80 mA
Supply Current Ioutr = OmA Military 100 100
o Max. Voc, Commercial 20 20 20
L Automatic CE CE = Viy, mA
1SB; Power Down Current Min. Duty -
Cycle = 100% Military 20 20
_ Max. Ve, ial 20 20 20
Iss, Automatic CE CE > Ve — 03y, | Commercia nA
Power Down Current VIN = Vee — 03Vor| .,
VIN < 0.3V Military 20 20
Capacitancel2]
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 2. Tested on a sample basis.
the short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R14812 R14812 All Input Pulses
5V O—————AAWA— 5V ) |
ouwuro—l——- ouTPUT L 30V — oo
30 pF :E R2 5pF S R2 10% 10%
2659 S 2550 GND
Loeuond. Lt i il j rr
= SCOPE = TSCOPE = o115
0111-3 0111-4 F 2
Figure 1a Figure 1b igure
Equivalent to: THEVENIN EQUIVALENT
1679
OUTPUT O AAA———Q) 1.73V ‘
0111-6
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Switching Characteristics Over Operating Range[3]

7C198-35 7C198-45 7C198-55
Parameters Description 7C199-35 7C199-45 7C199-55 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 3 3 3 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 20 20 25 ns
tLZOE OE LOW to Low Z 3 3 3 ns
tHZOE OE HIGH to High Zl4] 20 25 30 ns
tLZCE CE LOW to Low ZI5] 5 5 5 ns
tHZCE CE HIGH to High Z[4, 5] 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 CYCLEI6]
twe Write Cycle Time 35 45 50 ns
tSCE CE LOW to Write End 30 40 50 ns
tAwW Address Set-up to Write End 30 40 50 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 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 Z[4] 15 20 25 ns
tLZWE WE HIGH to Low Z 3 3 3 ns
Notes:

3. 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 levels of O to 3.0V and output loading data input setup and hold timing should be referenced to the rising
of the specified IoL/Ion and 30 pF load capacitance. ﬂe of the signal that terminates the write.

4. tHz0E, tHZCE and tHzZwE are specified with Cy, = 5 pF as in Figure 7. WE is HIGH for read cycle.
1b. Transition is measured *+ 500 mV from steady state voltage. 8. Device is continuously selected. O, CE = V.

5. At any given temperature and voltage condition, tgzCE is less than 9. Address valid prior to or coincident with CE transition LOW.
tllé%)% {2; :lly given device. These parameters are guaranteed and not 10. Data I/O is HIGH impedance if OE = V.

6. 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 8, 9)

tRe |

ADDRESS x
'l

taa
toHA ~>

DATA OUT PREVIOUS DATA VALID DATA VALID

0111-7
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 7, 9)

tre
oF
CE 5[ ;t
tace :
. tooe thzog —*
LZOE
HIGH thzce HIGH
DATA OUT IMPEDANCE i e j IMPEDANCE
— Yt zce —
~— tpy ~——1pp —
Vee icc
SUPPLY 50% 50% 3k
CURRENT ISB
0111-8
Write Cycle No. 1 (WE Controlled) (Notes 6, 10)
1 twc |
ADDRESS * *
. tsce
& NNk 2N
taw tya—
tsa tew