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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, EPLDs, LOGIC,
RISC, and the BridgeMOST product family. This is fol-
lowed by a description of the Cypress programming board
QuickPro. FIFO products are included in the LOGIC sec-
tion. 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 final-
ly Thermal Data and Packages.

Published January 15, 1988

BridgeMOS™ is a trademark of Cypress Semiconductor Corporation.

®© Cypress Semiconductor Corporation, 1988. The information cc

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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SEMICONDUCTOR

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 Eraseable Programmable Logic De-
vices (EPLDs), 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 performance at one half of the power consump-
tion. Densities range from 4K bits to 256K in byte wide
organization. To support new programmable products Cy-
press introduced the QuickPro programming system
(CY3000). A single, IBM PC compatible board is available
to program all Cypress PLDs and PROMs. The program-
ming is updated via floppy 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-
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. 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 in-
sured: temperature is controlled to a +0.2 degree Fahren-
heit tolerance; filtered air is completely exchanged >10
times each minute throughout the fab; critical 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, and a single layer metal.
The process employs lightly doped extensions of the heavi-
ly doped source and drain regions for both “N” and “P”
channel transistors for significant improvement in gate de-
lays. Further improvements in performance, through the
use of substrate bias techniques, have added the benefit of
eliminating the input and output latchup characteristics as-
sociated with the older CMOS technologies.

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

and EPLDs, replacing their bipolar counterparts.

Cypress uses a differential memory cell and sense amplifier
technique in lower density devices. High density devices
(64K or larger), employ a single-ended cell and sense am-
plifier technique.

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 one of the most advanced
production processes in the world.

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

Finally, although not a requirement in the high perform-
ance arena, CMOS technology substantially reduces the

power consumption for any device. This improves reliabili-
ty by allowing the device to operate at a lower die tempera-
ture. Now higher levels of integration are possible without
trading performance for power. For instance, devices may
now be delivered in plastic packages, without any impact
on reliability.

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

ESD-induced failure has been a generic problem for many
high performance MOS and bipolar products. Although in
its earliest years MOS technology experienced oxide reli-
ability failures, this problem has largely been eliminated
through improved oxide growth techniques and a better
understanding of the ESD problem. The effort to adequate-
ly protect against ESD failures is perturbed by circuit de-
lays associated with ESD protection circuits. Focusing on
these constraints, Cypress has developed ESD protection
circuitry specific to 1.2 and 0.8 micron CMOS process
technology. Cypress products are designed to withstand
voltage and energy levels in excess of 2000 volts and
0.4 milli-joules, more than twice the energy level specified
by MIL STD 883C.
tanhna

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

Cypress has also developed additional process innovations
and enhancements: the use of multi-layer metal intercon-
nections, advanced metal deposition techniques, silicides,
exclusive use of plasma for etching and ashing process
steps, and 100% stepper technology with the world’s most
advanced equipment. The drive to maintain process tech-
nology leadership has not stopped with the 0.8 micron de-
vices. Cypress is developing fine line geometries beyond
this to insure technology leadership in the next decade.

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 are designed on our state-of-
the-art CMOS processes and they 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 and standby current and high speed.
In addition, our technology results in products with very
small manufacturable die sizes that will fit into the LCC’s
and flatpacks 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
benefitted 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 facilities are Class 10 (San Jose) and Class 1
(Round Rock, TX) manufacturing environments 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 hermetic
package configuration.

Data Sheet Documentation

Every Cypress final data sheet is a corporate document
with a revision history. The document number and revision
appears on each final data sheet. Cypress maintains a list-
ing of all data sheet documentation and a copy is available
to customers upon request. This gives a customer the abili-
ty to verify the current status of any data sheet and it also
gives that customer the ability to obtain updated specifica-
tions as required.

Every final data sheet also contains detailed Group A sub-
group testing information. Each of the specified parameters

that are tested at Group A are listed in a table at the end of
each final data sheet, with a notation as to which specific
Group A test subgroups apply.

Assembly Traceability Code™

Cypress Semiconductor marks an assembly traceability
code on every military package that is large enough to con-
tain the code. The ATC automatically provides traceability
for that product to the individual wafer lot. This unique
code provides Cypress with the ability to determine which
operators and equipment were used in the manufacture of
that product from start to finish.

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 883C-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 they are screened to the electrical require-
ments 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 an 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, windowed cerpak,
bottom-brazed flatpacks and pin grid arrays. As indicated
above, all of these packages are assembled in the U.S. in
our highly automated 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 docu-
mentation and traceability, our quality and reliability pro-
grams, our support of all levels of military processing and
by our leadership in special packaging.

Assembly Traceability Code™ is a trademark of Cypress Semiconductor Corporation.
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Product Selection Guide

CYPRESS
SEMICONDUCTOR
. ot ; Icc/Isp/Iccpr

Size Organization Pins Part Number Speed (ns) (mA @ ns) Packages
SRAMs 64 16 x 4—Inverting 16 CY7C189 taa=1525 55@25 D,LP

64 16 x 4—Non-Inverting 16 CY7C190 taa=15,25 55@25 D,L,P

64 16 x 4—Inverting 16 CY745189 tAA=135 90 @35 D,P

64 16 x 4—Inverting 16 CY27S03A taa=25,35 e D, LP

64 16 x 4—Non-Inverting 16 CY27807A taA=125,35 @25 D,L,P

64 16 x 4—Inv. Low Power 16 CY27LS03M tAA =65 B @65 D,L

1K 256 x4 22 CY7C122 taa=15,2535 60 @25 D,LPS

1K 256 x4 248 CY7C123 taa=1,12,15 ne’7 D,L,P

1K 256 x4 22 CY9122/91L22 taa=125,35,45 120@25 D,P

1K 256x 4 22 CY93422A/93L42A taa =35,45, 60 80 @45 D,P,L

4K 4096 x 1—CS Power Down 18 CY71C147 taa =25, 35,45 80/10 @ 35 D,L,P,S

4K 4096 x 1—CS Power Down 18 CY2147/21L47 taa =35,45,55 125/25 @35 D,P

4K 1024 x 4—CS Power Down 18 CY7C148 taA=25,13545 80/10 @ 35 D,L,P,S

4K 1024 x 4—CS Power Down 18 CY2148/21148 taa=35,45,55 120/20 @ 35 D,P,S

4K 1024 x4 18 CY7C149 taA=125,35,45 30@3s D,L,PS

4K 1024x4 18 CY2149/21L49 taa=135,45,55 120@35 D,P

4K 1024 x 4—Separate I/0, Reset 248 CY7C150 taA=12,15,25,35 el D,L,P,S

8K 1024 x 8—Dual Port 48 CY7C130 tAA =25, 35,45,55 120@25 D,JL,P

8K 1024 x 8—Dual Port (Slave) 48 CY7C140 tAA =125, 35,45, 55 120@25 D,JLP

16K 2048 x 8—CS Power Down 248 CY7C128 taa =25, 35,45,55 90/20 @ 55 D,L,P,S

16K 2048 x 8—CS Power Down 24 CY6116 taa =35,45,55 120/20 @ 45 D,L

16K 16384 x 1—CS Power Down 20 CY7C167/L taA=25,3545 45/15@ 25 D,L,PS

16K 4096 x 4—CS Power Down 20 CY7C168/L tAA =25, 35,45 70/15@25 D,L,P,S

16K 4096 x 4 20 CYTC169/L taa=125,35,40 nezs D,LP

16K 4096 x 4—Output Enable 228 CY7C170 tAA=25,3545 90 @45 D,LP

16K 4096 x 4—Separate [/O 248 CY7C171/L taAA=125,35,45 70/10 @ 25 D,L,P,S

16K 4096 x 4—Separate I/0 248 CYTC172/L taa=25,3545 70/10 @ 25 D,LPS

16K 2048 x 8—Dual Port 48 CY7C132 tAA =125,135,45,55 120@25 D,JLP

16K 2048 x 8—Dual Port (Slave) 48 CY7C142 taa =125, 35,45, 55 120@25 D,J,LP

64K 8192 x 8—CS Power Down 288 CY7C185/L taa =125, 35, 45,55 100/20/1 @ 25 D,L,PV

64K 8192 x 8—CS Power Down 28 CY7C186/L taA=25,3545,55 100/20/1 @ 25 D,P

64K 16384 x 4—CS Power Down 228 CY7C164/L tAA=125,35,45 70/20/1 @ 25 D,L,P,V

64K 16384 x 4—Output Enable 248 CY7C166/L taa=125,35,45 70/20/1 @ 25 D,L, P,V

64K 16384 x 4—Separate 1/0 288 CY7C161/L taa=125,35,45 70/20/1 @ 25 D,LPV

64K 16384 x 4—Separate 1/0 288 CY7C162/L tAA =125, 35,45 70/20/1 @ 25 D,L, P,V

64K 16384 x 4—Self-Timed Cache RAM 288 CYI1Ci52 TBD TBD D,L,PV

64K 16384 x 4—Self-Timed Pipeline RAM 288 CY7C158 TBD TBD D, L PV

64K 16384 x 4—Self-Timed Pipeline RAM 288 CY7C159 TBD TBD D,L,P,V

64K 65536 x 1—CS Power Down 228 CY7C187/L tAA =25, 35,45 70/20/1 @ 25 D,L,PV

256K 32768 x 8-—CS Power Down 28 CY7C198 tAA=135,45,55 110/20 @ 35 D,P

256K 32768 x 8—CS Power Down 288 CY7C199 tAA =135,45,55 110/20 @ 35 D,L, P,V

256K 65536 x 4—CS Power Down 248 CYT1C194 tAA=125,3545 80/20 @ 25 D,LPV

256K 65536 x 4—CS Power Down With OE 288 CYT1C196 taa=125,35,45 80/20 @ 25 D, L, P,V

256K 65536 x 4—Separate I/0 288 CY7CI91 tAA =25,35,45 80/20 @ 25 D,L,P,V

256K 65536 x 4—Separate 1/0 288 CY7C192 tAA =25,35,45 80/20 @ 25 D,LPV

256K 262144 x 1—CS Power Down 248 CY1C197 tAA =25,35,45 70/20 @ 25 D,LPV
PROMs 4K 512 x §—Registered 248 CY7C225 tsa/co=25/12,30/15 90 D,L,P

8K 1024 x 8—Registered 248 CY7C235 tsa/co = 25/12, 30/15 90 D,LP

8K 1024x 8 248 CY7C281 taa=30,45 90 D,LP

8K 1024x8 24 CY1C282 tAA=130,45 90 D,LP

16K 2048 x 8—Registered 248 CY7C245/L tsa/co =25/12,35/15 100, 60 D,L,P,QW,S

16K 2048 x 8—Registered 248 | CY7C45A/L tsa/co=18/12 60 @35 D,L,P,QW,S

16K 2048x8 248 CY7C291/L taa=35,50 90, 60 D,L,P,Q,W,S

16K | 2048x38 A4S | CYIC291A/L taa=25,30,35,50 60@35 D,L,P,Q W,$

16K 2048x 8 24 CY7C292/L taa =35, 50 90, 60 D,P

16K 2048 x 8—CS Power Down 2148 CY7C293A/L taa = 25,30, 35,50 60/15 @ 35 D,L,P,QW,S

64K 8192 x 8—CS Power Down 248 CY1C261 tAA = 35,40, 45,55 100/30 D,L,P,QW,S

64K 8192x8 248 CY7C263 tAA =135,40,45,55 100 D,L,P,QW,S

Notes: Package Code:

The above specifications are for the commercial temperature range of 0°C to 70°C.

Military temperature range (—55°C to + 125°C) product processed to MIL-STD-883 Revision C is also available.
Speed and power selections may vary from those above.

D = CERAMIC DIP

F = FLATPAK

G = PINGRID ARRAY

Commercial grade product is available in plastic, CERDIP, or LCC. Military grade product is available in J = PLCC

CERDIP or LCC. PLCC, SOJ, and SOIC packages are available on some products. K = CERPAK

All power supplies are Voc = 5V £10%. % _ II;I?§STI c

228 stands for 22-pin 300 mil.. 248 stands for 24-pin 300 mil. 288 stands for 28-pin 300 mil. Q = WINDOWED LCC

F, K and T packages are special order only. S = SOIC
T = WINDOWED CERPAK
V = 80J

W = WINDOWED CERDIP

1-5
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CYPRESS
SEMICONDUCTOR
; ; : Icc/Ise
Size Organization Pins Part Number Speed (ns) (A @ ns) Packages
PROMs 64K 8192x8 %4 CY7C264 taa =135,40,45,55 100 D,P
64K 8192 x 8—Registered, Diagnostic 288 CYT7C269 tsa/co =40/20,50/25 | 100 D,L,P,QW,S
64K 8192 x 8—Registered, Diagnostic 32 CY7C268 tsasco=40/20, 50/25 100 D,L QW
128K 16384 x 83—CS Power Down 288 CY7C251 taa =45, 55,65 100/30 D,L,P,QW,S
128K 16384 x 8 28 CY7C254 taa =45, 35,65 100 D,P
256K 32768 x 8—CS Power Down 288 CY7C271 taa=45,55,65 100/30 D,L,P,Q,W,$
PLDs PALC20 1618 20 CYPALCI6LS/L tpp=20 70,45 D,L,P,QV,W
PALC20 16R8 20 CYPALCI6RS/L tsyco=15/12 70,45 D,L,P,Q,V,W
PALC20 | 16R6 20 CYPALCI6R6/L tPD/s/cO=20/20/15 70,45 D,L,P,QV,W
PALC20 16R4 20 CYPALCI6R4/L . tpD/s/co = 20/20/15 70,45 D,L,P,QV,W
PLDC24 22V10—Macro Cell 248 CYPALC22V10/L tpp/s/cO =25/15/15 90, 55 D,L,P,QW,J
PLDC24 22V10—Macro Cell 248 CYPALC22V10-15 tpp/s/co = 15/12/10 90, 55 D,L,P,QW,J
PLDC24 20G10—Generic 248 CYPLDC20G10 tpD/s/cO=25/15/15 55 D,L,P,QW,]
PLDC24 20G10—Generic 248 CYPLDC20G10-15 tpD/s/co=15/12/10 70 D,L,P,QW,J
PLDC24 20RA10—Asynchronous 248 CYPLDC20RA10 tpD/s/co = 20/10/20 80 D,L,P,Q,W,J
PLDC28 7C330—State Machine 288 CY7C330 50, 40, 33, 28 MHz 120 @ 50 MHz D,L,P,QW,J
PLDC28 7C331—Asynchronous 288 CY7C331 25,30, 35,40 180 D,L,P,QW,J
PLDC28 7C332—Combi al 288 CY7C332 20, 25, 30, 35 120 D,L,P,Q,W,J
FIFOs 256 64 x 4—Cascadeable 16 CY3341 12,2MHz 45 D,P
256 64 X 4—Cascadeable 16 CY7C401 5, 10,15 MHz 75 D,L,PV
256 64 x 4—Cascadeable/OE 16 CY7C403 10, 15, 25 MHz 75 D,L,P,V
320 64 x 5—Cascadeable 18 CYT7C402 5,10, 15 MHz 75 D,L,P,V
320 64 x 5—Cascadeable/OE 18 CY7C404 10, 15, 25 MHz 75 D,L,p,V
512 64 x 8—Cascadeable/OE 288 CY7C408 15, 25,35 MHz 100 D,LP,V
576 64 x 9—Cascadeable 288 CY7C409 15, 25, 35 MHz 100 D,L,PV
4608 512 x 9—Cascadeable 28 CY7C420 30, 40, 65 100 b,p
4608 512 x 9—Cascadeable 288 CY7C421 30, 40, 65 100 D,JLLPV
9216 1024 x 9—Cascadeable 28 CYTC424 30, 40, 65 100 D,P
9216 1024 x 9—Cascadeable 288 CYTC425 30, 40, 65 100 D,J,L,P,V
18432 2048 x 9—Cascadeable 28 CYT7C428 30, 40, 65 100 np
18432 2048 x 9—Cascadeable 288 CY7C429 30, 40, 65 100 D,J,L,p,V
LOGIC 2901—4 Bit Slice 40 CY7C901 tcLk =23,31 70 D,LPJ
2901—4 Bit Slice 40 CY2901 C 140 D,P
4 x 2901—16 Bit Slice 64 CY7C9101 tcLk = 30,40 60 D,L,P,G,J
29116 —16 Bit Controller 52 CY7C9116 tcLk =353, 79, 100 150 D,L,P,G,J
29117 —16 Bit Controller 68 CY7C9117 tcLk =33, 79, 100 150 LG, J
2909—Sequencer 28 CYT7C909 tcLk =30, 40 55 D,L,PJ
2911—Sequencer 20 CYTCI11 teLk = 30,40 55 D,L,P,J
2909—Sequencer 28 CY2909 A 70 D,P
2911—Sequencer 20 CY2911 A 70 D, P
2910—Controller (17 Word Stack) 40 CYTC910 tcLk =40, 50,93 100 D,L,P,J
2910—Controller (9 Word Stack) 40 CY2910 A 170 D,L,P,J
16 x 16—Multiplier 64 CYT7C516 tMc=138,45,55,75 100 @ 10 MHz D,L,P,G,J
16 x 16—Multiplier 64 CY1C517 tMc= 38,45, 55,75 100 @ 10 MHz D,L,P,G,J
16 x 16—Multiplier/Accumulator 64 CY7C510 tMc=45, 55, 65, 75 100 @ 10 MHz D,L,P,G,J
RISC SPARC 32 Bit Integer Unit 208 CY7C601 tcyc =33,25MHz 600 G
Floating Point Controller 281 CY7C608 tcyc = 33,25MHz TBD G
Notes: Package Code:

The above specifications are for the commercial temperature range of 0°C to 70°C.
Military temperature range (—55°C to + 125°C) product processed to MIL-STD-883 Revision C is also available.
Speed and power selections may vary from those above.
Commercial grade product is available in plastic, CERDIP, or LCC. Military grade product is available in
CERDIP or LCC. PLCC, SOJ, and SOIC packages are available on some products.
All power supplies are Vcc = 5V £10%.

228 stands for 22-pin 300 mil. 248 stands for 24-pin 300 mil. 28S stands for 28-pin 300 mil.

F, K and T packages are special order only.

D = CERAMIC DIP
F = FLATPAK
G = PIN GRID ARRAY

J = PLCC

K = CERPAK
L =LCC

P = PLASTIC

Q = WINDOWED LCC

S = SOIC

T = WINDOWED CERPAK

V = 80J

W = WINDOWED CERDIP
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Size Organization Pins Part Number J;ﬁﬁgb Speed (ns) lcc;/[:ingfs():‘nn
SRAMs | 64 16 x 4—Inverting 16 CY7CI89 tan =25 70@25
64 16 x 4—Non-Inverting 16 CY7C190 taa = 25 70@25
64 16 x 4—Inverting 16 CY27S03/A taa = 25,35 100 @ 25
64 16 x 4—Non-Inverting 16 CY27507/A taa = 25,35 100 @25
64 16 x 4—Inverting/Low Power 16 CY271.803 taa = 65 38 @65
1K 256x 4 22 CY1C122 taa = 25,35 90 @ 25
1K 256x 4 24 CY7C123 taa =15 150@ 15
1K 256x 4 22 CY9122/91L22 tAA = 35,45 90 @ 45
1K 256x4 22 CY93422A/93LA422A taa = 45,55,60,75 90 @ 55
4K 4K x 1—CS Power Down 18 CY7C147 M38510/289 taa = 3545 110/10 @ 35
4K 4K x 1—CS Power Down 18 CY2147 M38510/289 taa = 45,55 140/25 @ 45
4K 1K x 4—CS Power Down 18 CYT7C148 M38510/289 taa = 35,45 110/10 @ 35
4K 1K x 4—CS Power Down 18 CY7C148 5962-87513 taa = 35,45 110/10 @ 35
4K 1K x 4—CS Power Down 18 CY2148 M38510/289 taa = 45,55 140725 @ 45
4K 1K x 4—CS Power Down 18 CY2148 5962-87513 taAA = 45,55 140725 @ 45
4K 1Kx4 18 CY1C149 taa = 35,45 110 @ 35
4K 1Kx4 18 CY2149 taa = 45,55 140@45
4K 1K x 4—Separate /O 24 CY1C150 taa = 15,25,35 100e15
8K 1K x 8—Dual Port 48 CY7C130 tAA = 35,45,55 120/40 @ 35
8K 1K x 8—Dual Port Slave 48 CY7C140 tAA = 35 45,55 120/40 @ 35
16K 2K x 8—CS Power Down 24 CY7CI128 84036 taa = 35,45, 55 100/20 @ 55
16K 2K x 8—CS Power Down 24 CYé6116 84036 taa = 35,45,55 130/20 @ 35
16K 16K x 1—CS Power Down 20 CYTC167 84132 taa = 35,45 50/20 @ 45
16K 4K x 4—CS Power Down 20 CYTC168 taA = 35,45 70/20 @ 45
16K 4K x4 20 CY7C169 taa = 35,40 0@ 40
16K 4K x 4—~Output Enable 22 CY7C170 taa = 35,45 120 @35
16K 4K x 4—Separate I/0 24 CY7CI71 taa = 35,45 70 @ 45
16K 4K x 4—Separate I/0 24 CY7CI72 taA = 35,45 70 @45
16K 2K x 8—Dual Port 48 CY7C132 taa = 35,45,55 120/40 @ 35
16K 2K x §—Dual Port Slave 43 CY7C142 taa = 35,45,55 120/40 @ 35
64K 8K x 8—CS Power Down 28 CY7C185/L 5962-85525 taa = 35,4555 100/20/1 @ 45
64K 8K x 8—CS Power Down 28 CY7C186/L 5962-85525 taa = 35,45,55 100/20/1 @ 45
64K 16K x 4—Registered/Latched 28 CY7Cl152 TBD TBD @ TBD
64K 16K x 4—Registered/Sep 1/0 28 CYTC158 TBD TBD @ TBD
64K 16K x 4—Registered/Sep 1/0 28 CYT7C159 TBD TBD @ TBD
64K 16K x 4—CS Power Down 2 CY7C164/L 5962-86859 taa = 35,45 70/20/1 @ 35
64K 16K x 4—Output Enable 24 CY7C166/L 5962-86859 tAa = 35,45 70/20/1 @ 35
64K 16K x 4—Separate 1/0 28 CY7C161/L taa = 35,45 70/20/1 @ 35
64K 16K x 4—Separate I/0 28 CY7C162/L taa = 35,45 70/20/1 @ 35
64K 64K x 1—CS Power Down 2 CYTCI87/L 5962-86015 taa = 35,45 70/20/1 @ 35
256K 32K x 8—CS Power Down 28 CY7C198 taa = 45,55 120/20 @ 45
256K 32K x 8—CS Power Downi 28 CY7C199 taa = 45,55 120/20 @ 45
256K .64K x 4—CS Power Down 24 CY7C194 taa = 35,45 90/20 @ 35
256K 64K x 4—CS Power Down 28 CY7C196 taa = 35,45 90/20 @ 35
+ OE/CE2
256K 64K x 4—Separate 1/0 28 CY7C191 taa = 35,45 90/20 @ 35
256K 64K x 4—Separate I/0 28 CY7C192 taa = 35,45 90/20 @ 35
256K 256K x 1—CS Power Down 24 CY7C197 taa = 35,45 80/20 @ 35
Size Organization Pins Part Number J?\gfbﬁD Speed (ns) (I::/@Isnlz)
PROMs 4K 512K x 8—Registered 24 CY7C225 5962-88518 tsa/co = 30/15, 35/20,40/25 120 @ 30/15

8K 1K x 8—Registered 24 CYT7C235 tsasco = 30/15,40/20 120 @ 30/15
8K 1Kx8 24 CYT7C281 5962-87651 tAA = 45 120@45
8K 1Kx8 24 CYT7C282 5962-87651 taa = 45 120 @45
16K 2K x 8—Registered 24 CYT7C245 5962-87529 tsa/co = 35/15,45/25 120 @ 35/15
16K 2K x 8—Registered 24 CYTC245A 5962-87529 tsa/co = 25/15, 35/20 120 @ 25/15
16K 2Kx8 24 CY7C291 5962-87650 tAA = 35,50 120@ 35
16K 2K x8 24 CYTC291A 5962-87650 taa = 30, 35,50 120 @ 30
16K 2K x 8—CS Power Down 24 CY7C293A taa = 35,30 120/30 @ 35

Notes: Package Codes:

The Cypress facility at 3901 North First Street in San Jose, CA is D = Ceramic DIP

DESC-certified for JAN class B production. F = Flatpack

All of the above products are available with processing to G = Pin Grid Array

MIL-STD-883C at a minimum. Many of these products are also avail- K = Cerpack

able either to SMDs (Standard Military Drawings) or to JAN slash _

sheets. L= LC_C

The speed and power specifications listed above cover the full military Q = Windowed LCC

temperature range. All power supplies are Vcc = 5V +£10%. T = Windowed Cerpack

W = Windowed CERDIP

1-7



Military Product Selection Guide continuco)

CYPRESS
SEMICONDUCTCOR
. - " JAN/SMD Icc/IsB
Size Organization Pins Part Number Number Speed (ns) (mA @ ns)
PROMs 16K 2Kx8 24 CY7C292 5962-87650 taa = 50 120@ 50
16K 2Kx8 4 CYTC292A 5962-87650 taa = 30, 35,50 120@30
64K 8K x 8—CS Power Down 4 CY7C261 5962-87515 taa = 45,55 120730 @ 45
64K 8K x8 4 CY7C263 5962-87515 taa = 45,55 120@45
64K 8Kx8 24 CYTC264 5962-87515 taA = 45,55 120@45
64K 8K x 8—Registered/Diagnostic 28 CY7C269 tsa/co = 50/25, 60/25 100 @ 60/25
64K 8K x 8—Registered/Diagnostic 32 CYTC268 tsa/co = 50/25, 60/25 100 @ 60/25
128K 16K x 8—CS Power Down 28 CYTC251 taA = 55,65 120/35 @ 55
128K 16K x 8 28 CY7C254 taa = 55,65 120 @55
256K 32K x 8—CS Power Down 28 CYiC2n taA = 55,65 130/40 @ 55
Size Organization Pins Part Number AN D Speed (ns/MHz) A @Iﬁf/MHz)
PLDs PALC20 16L8 20 CYPALCI6L8 tpp = 20 70@20
PALC20 16R8 20 CYPALCI6R8 ts/co = 20/15 70 @ 20/15
PALC20 16R6 20 CYPALC16R6 tpp/s/co = 20/20/15 70 @ 20/20/15
PALC20 16R4 20 CYPALCI6R4 tpD/s/co = 20/20/15 70 @ 20/20/15
PLDC24 22V10—Macro Cell 24 CYPALC22V10 tpp/s/co = 20/17/15 100 @ 25/20/20
PLDC24 20G10—Generic 24 CYPLDC20G10 tpD/s/co = 20/17/15 80 @ 30/20/20
PLDC24 20RA10—Asynchronous 24 CYPLDC20RA10 tpD/SU/CO = 25/15/25 100 @ 25/15/25
PLDC28 7C330—State Machine 28 CY7C330 40, 28 MHz 150 @ 40 MHz
PLDC28 7C331—Asynchronous 28 CY7C331 tpp/s/co = 30/25/30 200 @ 30/25/30
PLDC28 | 7C332—Combinatorial 2 CY7C332 trco/1s/IH = 25/5/7 150 @ 25/5/7
3 - . JAN/SMD Icc/IsB
Size Organization Pins Part Number Number Speed (ns/MHz) (mA @ ns/MHz)
FIFOs 256 64 x 4—Cascadeable 16 CY3341 1.2,2.0MHz 60 @ 2.0 MHz
256 64 x 4—Cascadeable 16 CY7C401 5962-86846 10, 15 MHz 90 @ 15MH:z
256 64 x 4—Cascadeable/OE 16 CY7C403 5962-86846 10, 15,25 MHz 90 @ 25 MHz
320 64 x 5—Cascadeable 18 CY7C402 5962-86846 10, 15 MHz 90 @ 15MHz
320 64 x 5—Cascadeable/OE 18 CYT7C404 5962-86846 10, 15, 25 MHz 90 @ 25 MHz
512 64 x 8—Cascadeable/OE 28 CY7C408 15. 25 MHz 120@ 25 MHz
576 64 & 5—Cascadeabie 28 CY7C409 15,25 MHz 120 @ 25 MHz
4K 512 x 9—Cascadeable 28 CY7C420 taa = 30,40, 65 120/20 @ 30
4K 512 x 9—Cascadeable 28 CY7C421 taa = 30,40, 65 120/20 @ 30
9K 1K x 9—Cascadeable 28 CY7C424 taa = 30,40, 65 120720 @ 30
9K 1K x 9—Cascadeable 28 CY7C425 taa = 30,40, 65 120/20 @ 30
18K 2K x 9—Cascadeable 28 CY7C428 taa = 30,40, 65 120720 @ 30
18K 2K x 9—Cascadeable 28 CY7C429 taa = 30,40, 65 120720 @ 30
i " JAN/SMD Icc
Size Organization Pins Part Number Number Speed (ns) (mA @ ns)
LOGIC 2901—4 Bit Slice 40 CY7C901 tcLk = 27,32 e
2901—4 Bit Slice 40 CY2901C C Speed 180 @32
4 x 2901—16 Bit Slice 64 CY7C9101 tcrk = 35,45 85@35
2909—Sequencer 28 CY7C909 tcLk = 30,40 55 @30
2911—Sequencer 20 CY7C911 toeLk = 30,40 55@30
2909—Sequencer 28 CY2909A A Speed 90 @ 40
2911—Sequencer . 20 CY2911A A Speed 90@40
2910—Controller (17 Word) 40 CY7C910 5962-87708 tcLk = 46,51,99 90 @ 46
» 2910—Controller (9 Word) 40 CY2910A 5962-87708 A Speed 170 @ 51
16-Bit Microprogrammed ALU 52 CY7C9116 53,79, 100 210 @ 10MHz
16-Bit Microprogrammed ALU 68 CY7C9117 53,79, 100 210 @ 10 MHz
32-Bit RISC Processor 208 CY7C601 25 MHz TBD @ 25 MHz
Floating Point Controller 280 CY7C608 25MHz TBD @ 25 MHz
16 x 16 Multiplier 64 CYT7C516 5962-87686 tMc = 42,55,75 110 @ 10 MHz
16 x 16 Multiplier 64 CY1C517 5962-87686 tMc = 42,55,75 110 @ 10MHz
16 x 16 Multiplier/Accumulator 64 CY7C510 tMc = 55, 65,75 110 @ 10 MHz
Notes: ' Package Codes:
The Cypress facility at 3901 North First Street in San Jose, CA is D = Ceramic DIP
DESC-certified for JAN class B production. F = Flatpack
All of the above products are available with processing to = Pj i
MIL-STD.$83C at a minimum. Many of theae products are also avail- oz Z’e"r;':f Array
a}l:le telther to SMDs (Standard Military Drawings) or to JAN slash L = LCC
sheets.

The speed and power specifications listed above cover the full military

temperature range. All power supplies are Voo = 5V £10%.

Q = Windowed LCC
T = Windowed Cerpack
W = Windowed CERDIP
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SEMICONDUCTOR

Ordering Information

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

the format below:

PAL & PLD
PREFIX DEVICE SUFFIX
paLCc' Y 16rR8 ' '-25 pCc !
PAL C 16R8 L=-35 P C
PAL C 22V10 -25 WC
PLD C 20G10 -25 W C
cY 7C330 -33PC
RAM, PROM, FIFO, 1P
PREFIX DEVICE SUFFIX
Yey YV 7c128 ' Y-a5DMB!
cY 7C245 L-35P C
cY 7C404 -25DMB
cY 7€901 -23P C

i.e. CY7C128-35PC, PALC16R8L-25PC

Cypress FSCM # 65786

I—- PROCESSING

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

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

PACKAGE

D = CERDIP

F = FLATPAK

G =PIN GRID ARRAY (PGA)

J=PLCC

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

P = PLASTIC

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

T = WINDOWED CERPAK

V =S0IC (J LEAD)

W= WINDOWED CERDIP

X = DICE (WAFFLE PACK)

SPEED
LOW POWER OPTION

0018-1
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SEMICONDUCTOR

Product Line Cross Reference

CYPRESS
2147-35C
214745C
2147-45C
2147-45M
2147-55C

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

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

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

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

21149-35C
21149-45C
21L49-45C
21149-55C
27S03AC
27S03AM

27803C
27803C
27503M
27S03M
27807AC
27S07AM

27807C

2180TM
2750™™M
2901CC
2901CM
2909AC

2909AM
2910AC
2910AM
2910C
2910M
11AC

CYPRESS
7C147-35C
7C147-45C
2147-35C
7C147-45M
214745C

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

2148-35M
7C148-45M
21148-55C
2148-45C
2148-45M
7C149-35C

21149-35C
1C149-35M
21149-45C
7C149-45M
2149-35M

21149-55C

2149-45C
2149-45M
7C148-35C
7C148-45C
21148-35C
21148-45C

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

27803AC
748189C
27803AM
548189M
7€190-25C
7C190-25M

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

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

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

545189M
6116-45C
6116-55C
6116-55M
748189C
7C122-25C

7C122-35C
7C122-35M
7C123-12C
7C128-35C
7C128-45C
7C128-45M

7C128-55C
7C128-55M
7C130-45C
7C130-55C
7C130-55M
7C132-45C

7C132-55C
7C132-55M
7C147-35C
7C147-45C
7C148-35C
7C148-45C

7C149-35C
7C149-45C
7C149-45M
7C150-25C
7C150-35C
7C150-35M

7C161L-35C
7C161L-45C
TC161L-45M
7C161-25C
7C161-35C
7C161-35M

7C161-45C
7C16145M
7C162L-35C
7C162L-45C
7C162L-45M
7C162-25C

7C162-35C
7C162-35M
7C162-45C
7C162-45M
7C164L-35C
7C164L-45C

CYPRESS
7C911-40M
33412¢
3341-2M
7C402-5C
7C401-5C+

27503M
6116-35C
611645C
611645M
27803C
7C122-15C +

7C122-25C
1C122-25M
7C123.7C
7C128-25C
7C128-35C
7C128-35M +

7C128-45C+
7C128-45M +
7C130-35C
7C130-45C
7C130-45M
7C132-35C

7C132-45C
7C132-45M
7C147-25C+
7C147-35C
7C148-25C
7C148-35C

7C149-25C+
7C149-35C
7C149-35M
7C150-15C
7C150-25C
7C150-25M

7CI61L-25C
7C161L-35C
7C161L-35M
TC161L-25C
7C161L-35C
TC161L-35M

7C161L-45C
TC161L-45M
7C162L-25C
7C162L-35C
7C162L-35M
7C162L-25C

7C162L-35C
7C162L-35M
7C162L-45C
7C162L-45M
7C164L-25C
7C164L-35C

CYPRESS
7C164L-45M
7C164-25C
7C164-35C
7C164-35M
7C164-45C

7C164-45M
7C166L-35C
| 7C166L-45C
TC166L-45M
7C166-25C
7C166-35C

7C166-35M
7C166-45C
7C166-45M
TC167L-35C
7C167-25C
7C167-35C

1C16745C
7C167-45M
7C168L-35C
7C168-25C
7C168-35C
7C168-45C

7C168-45M
7C169L-35C
7C169-25C
7C169-35C
7C169-40C
7C169-40M

7C170-35C
7C170-45C
7C170-45M
TCI71L-35C
7C171-:25C
1C171-35C

TC171-45C
7C171-45M
1CIT2L-35C
7C172-25C
1C172-35C
1C17245C

TC17245M
TC185L-45C
7C185L-55C
7CI185L-55M
7C185-35C
7C185-45C

7C185-45M
7C185-55C
7C185-55M
TC186L-45C
7C186L-55C
TCI186L-55M

CYPRESS

TC164L-35M
7C164L-25C
TC164L-35C
TC164L-35M
TC164L45C

TC164L-45M
7C166L-25C
TC166L-35C
7C166L-35M
TC166L-25C
7C166L-35C

7C166L-35M
7C166L-45C
TC166L-45M
TCI67L-25C
TCI67L-25C
7C167-25C

TCI67L-35C
7C167-35M
TC168L-25C
7C168L-25C
7C168-25C
7C168L-35C

7C168-35M +
TC169L.-25C
7C169L-25C
7C169-25C
TC169L-35C
7C169-35M +

7C170-25C
7C170-35C+
7C170-35M +
TCITIL-25C
7C171L-25C
7C171-25C

7CI171L-35C
7C171-35M +
1C172L-25C
TCIT2L-25C
7C17225C
7CIT2L-35C

7C172-35M +
7CI85L-35C
7C185L-45C
7C185L-45M
7CI85L-35C
TC185L-45C

TCI85L-45M
TCI85L-55C
7CI85L-55M
7CI86L-35C
TC186L-45C
7C186L-45M

CYPRESS
7C186-35C
7C186-45C
7C186-45M
7C186-55C

“7C186-55M

TCI8TL-35C
7CI187L-45C
7CI87L-45M
7C187-25C
7C187-35C
7C187-35M

TC187-45C
7C187-45M
7C189-18C
7C189-25C
7C190-18C
7C190-25C

7C225-30C
7C225-30M
7C225-40C
7C225-40M
7C235-40C
TC245AL-35C

7C245A-25C
7C245A-35M
7C245L-35C

7C245L-45C

7C245-35C

7C24545C
7C245-45M
7C251-55C
7C251-65C
1C251-65M
7C253-65M

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

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

7C268-50C
7C268-60C
7C268-60M
7C269-50C
7C269-60C
7C269-60M

CYPRESS

7C186L-35C
7C186L-45C
7C186L-45M
TCI186L-55C
7C186L-55M

7C187L-25C
TCI87L-35C
7CI87L-35M
7CI187L-25C
7C187L-35C
7CI187L-35M

TCI87L-45C
7CI87L-45M
7C189-15C
7C189-15C+
7C190-15C
7C190-15C+

7C225:25C
7C225-25M
7C225-30C
7C225-35M
7C235-30C
7C245A-25C+

TC245A-18C

""“MKA ¥ 180

TC245A-25M
7C245-35C*
7C245L-35C
7C24525C

7C245-35C
7C245-35M
7C251-45C
7C251-55C
7C251-55M
7C253-55M

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

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

7C268-40C +
7C268-50C
7C268-50M +
7C269-40C+
7€269-50C
7C269-50M +

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

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

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

CYPRESS
7C28145C
7C282-45C
7C291AL-35C
TC291AL-50C
7C291A-35C

7C291A-35M
7C291A-50C

7C291A-50M
7C291L-35C

7C291L-50C

7C291-35C

7C291-50C
7C291-50M
7C292L-35C
7C292L-50C
7€292-35C
7€292-50C

7C293AL-35C
TC293AL-50C
7C293A-35C
7C293A-35M
7C293A-50C
7C293A-50M

7C401-10C
7C401-10M
7C401-5C
7C402-10C
7C402-10M
7C402-5C

7C403-10C
7C403-10M
7C403-15C
7C403-15M
7C404-10C
7C404-10M

7C404-15C
TC404-1SM
7C408-15C
TC408-15M
7C408-25C
7C408-25M

7C409-15C
7C409-15M
7C409-25C
7C409-25M
7C420-40C
7C420-40M

7C420-65C
7C420-65M
7C421-40C
7C421-40M
7C421-65C
7C421-65M

CYPRESS
7C281-30C
7C282-30C+
7C291A-20C*
7C291AL-35C
7C291AL-35C

7C291A-30M
7C291AL-50C
7C291A-35M
7C291-35C*
7C291L-35C
7C291-25C+

7C291-35C
7C291-35M
7C292-35C*
7C292L-35C
7C292-25C+
7C292-35C

7C293A-20C*
7C293AL-35C
7C293AL-35C
7C293A-30M
7C293AL-50C
7C293A-35M

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

7C403-15C
7C403-15M
7C403-25C
7C403-25M
7C404-15C
7CA04-15M

7C404-25C
7C404-25M
7C408-25C
7C408-25M
7C408-35C
7C408-35M

7C409-25C
7C409-25M
7C409-35C
7C409-35M
7C420-30C
7C420-30M

7C420-40C
7C420-40M
7C421-30C
7C421-30M
7C421-40C
7C421-40M

CYPRESS
7C424-40C
7C424-40M
7C424-65C
7C424-65M
7C425-40C

7C425-40M
7C425-65C
7C425-65M
7C428-40C
7C428-40M
7C428-65C

7C428-65M
7C429-40C
7C429-40M
7C429-65C
7C429-65M
7C510-55C

7C510-65C
7C510-65M
7€510-75C
7CS10-15M
7C516-45C
7C516-55C

7C516-55M
7C516-65C
7Cs16-65M
7C516-75C
7C516-75M
7C517-55C

7C517-65C
7C517-65M
7C517-75C
7Cs17-15M
7C901-31C
7C901-32M

7C909-40C
7C909-40M
7C9101-40C
7C9101-45M
7C910-50C
7C910-51M

7C910-93C
7C910-99M
7C911-40C
7C911-40M
93422AC
93422AM

93422C
93422M
93422M
93L422AC
93L422AM
93L422C

CYPRESS
7C424-30C
TC424-30M
7C424-40C
7C424-40M
7C425-30C

7C425-30M
7C425-40C
TC425-40M
7C428-30C
7C428-30M
7C428-40C

7C428-40M
7C429-30C
7C429-30M
7C429-40C
7C429-40M
7C510-45C

7C510-55C
7C510-55M
7C510-65C
7C510-65M
7C516-38C
7C51645C

7C516-42M
7C516-55C
7C516-55M
7C516-65C
7C516-65M
7C517-45C

7C517-55C
7C517-55M
7C517-65C
7C517-65M
7C901-23C+
7C901-2TM

7C909-30C
7C909-30M
7C9101-30C
7C9101-35M
7C910-40C
7C910-46M

7C910-50C
7C910-51IM
7C911-30C
7C911-30M
7C122-35C
7C122-35M

93L422AC
93422AM

93L422AM
7C122-35C
7C122-35M
93L4NAC

CYPRESS
93L422M
PALCI6L8L-35C
PALCI6L8-25C
PALCI6L8-30M
PALC16L8-35C

PALCI6L8-40M
PALC16R4L-35C
PALC16R4-25C
PALCI16R4-30M
PALC16R4-35C
PALC16R4-40M

PALCI6R6L-35C
PALCI6R6-25C
PALCI6R6-30M
PALCI6R6-35C
PALC16R6-40M
PALCI6RSL-35C

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

CYPRESS
93L422AM
PALCI6L8L-25C
PALCI6L8L-25C
PALC16L8-20M
PALCI6L8-25C

PALCI6L8-30M
PALCI6R4L-25C
PALC16RA4L-25C
PALC16R4-20M
PALCI6R4-25C
PALCI6R4-30M

PALCI6R6L-25C
PALCI6R6L-25C
PALCI16R6-20M
PALC16R6-25C
PALCI6R6-30M
PALCI6RSL-25C

PALCI6R8L-25C
PALC16R8-20M
PALC16R8-25C
PALCI16R$-30M

PALC22V10L-25C PALC22V10-25C*

PALC22VI0L-35C PALC22V10L-25C
PALC22V10-35C  PALC22V10-25C
PALC22V10-40M PALC22V10-30M
PLDC20G10-25C PLDC20G10-15C
PLDC20G10-35C  PLDC20G10-25C
PLDC20G10-40M PLDC20G10-30M
AMD CYPRESS
PREFIX:Am PREFIX:CY
PREFIX:SN PREFIX:CY
SUFFIX:B SUFFIX:B
SUFFIX:D SUFFIX:D
SUFFIX:F SUFFIX:F
SUFFIX:L SUFFIX:L
SUFFIX:P SUFFIX:P
2130-100C 7C130-55C
2130-120C 7C130-55C
2130-70C 7C130-55C
2147-35C 2147-35C
214745C 2147-45C
2147-45M 2147-45M
2147-55C 2147-55C
2147-55M 2147-55M
2147-70C 2147-55C
2147-10M 2147-55M
2148-35C 2148-35C
2148-35M 2148-35M
214845C 214845C
2148-45M 2148-45M
2148-55C 2148-55C
2148-55M 2148-55M

AMD

2148-70C
2148-70M
2149-35C
2149-45C
2149-45M

2149-55C
2149-55M
2149-70C
2149-70M
2167-35C
2167-35M

2167-45C
2167-45M
2167-55C
2167-55M
2167-70C
2167-70M

2168-35C
2168-45C
2168-45M
2168-55C
2168-55M
2168-70C

2168-70M
2169-40C
2169-50C
2169-50M
2169-70C
2169-70M

21147445C
21147-55C
21147-70C
21148-45C
21148-55C
21148-70C

21149-45C
21149-55C
21149-70C
27LS03C
27LS03M
27L807C

27LS191C
27L8291C
27LS29IM
27PS181AC
27PS181AM
27PSI8IC

27PSI81IM
27PS191AC
27PS191AM
271PS191C
27PS191IM
27PS281AC

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

2149-55C
2149-55M
2149-55C
2149-55M
1C167-35C
7C167-35M

7C167-45C
7C167-45M
7C167-45C
7C167-45M
7C167-45C
7C167-45M

7C168-35C
7C168-45C
7C168-45M
7C168-45C
7C168-45M
7C168-45C

7C168-45M
7C169-40C
7C169-40C
7C169-40M
7C169-40C
7C169-40M

1C147-45C
7C147-45C
7C14745C
21L48-45C
21148-55C
21148-55C

2114945C
21149-55C
21149-55C
27L803C
27LS03M +
27807C+

7€292-35C
7C291-35C
7C291-35M
7C282-45C
7C282-45M +
7C282-45C

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

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 Isg ;

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

— = functionally equivalent
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Product Line Cross Reference (continued

AMD
27PS281AM
27P8281C
27PS281M
17P§291AC
27PS291AM

27P8291C
27PS291IM
27803AC
27803AM
27803C
27503M

27S07AC
27807AM
27807C
27507T™M
278181AC
278181AM

27818IC
27518IM
278191AC
278191AM
278191C
278191IM

278191SAC
27825AC
27825AM
27825C
27825M
278258AC

278258AM
278281AC
278281AM
278281C
278281IM
278291AC

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

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

27845M
278455AC
278455AM
27849AC
27849AM
27849A-45C

CYPRESS
7C281-45M +
7C281-45C
7C281-45M +
7€291-50C
7C291-50M +

7C291-50C
7C291-50M +
27803AC
27803AM
27803C
27803M

27S07AC
27807AM
27807C
2780TM
7C282-30C
7C282-45M

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

7C292A-20C
7C225-30C
7C225-35M
7C225-40C
7C225-40M

7C22525C

7C225-35M
7C281-30C
7C281-45M
7C281-45C
7C281-45M
7C291-35C

7C291-50M
7C291-50C
7C291-50M
7C291A-20C
7C291A-30M
7C235-30C

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

7C245-45M
7C245-25C
7C245A-25M ~
7C264-45C
7C264-55M
7C264-45C

AMD

27849C
27849M
27851C
27851M
2841AC

2841AM
2841C
2841IM
2901BC
2901BM
2901CC

2901CM
2909AC
2909AM
2909C
2909M
2910AC

2910AM
2910C
2910M
2910-1C
2910-1M
2911AC

2911AM

20110

291M
29116C
29116M
29116AC

29C116C
29C116M
29C116AC
2117C
2911
29C117C

29510C
29510M
29516AM
29516C
29516M
29517C

2951"TM
29701C
29701M
29703C
29703M
29C01BC

29C01CC
29C101C
29C10IM
29CI0AC
29L510C
29L510M

CYPRESS
7C264-55C
7C264-55M
7C254-55C
7C254-65M
3341C

334IM
3341C
334IM
2901CC
2901CM
2901CC

2901CM
2909AC
2909AM
2909AC
2909M

2910AC

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

2911AM
2011AC
2911IM
7C9116-719C
7C9116-99M
7C9116-53C

7C9116-79C
7C9116-9M
7C9116-53C
7C9117-19C
7C9117-99M
7C9117-99C

7C510-75C
7C510-75M
7C516-55M
7C516-55C
7C516-55M
7C517-55C

7C517-55M
27807C
27807™M
27803C
27803M
7C%01-31C

7C901-31C
7C9101-40C
7C9101-35M
7€910:93C
7C510-75C
7C510-15M

AMD
29L516C
29L516M
29L517C
9L51T™M
3341C

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

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

9128-70C
9128-90M
9150-20C
9150-25C
9150-25M
9150-35C

9150-35M
9150-45C
9150-45M
911.22-35C
91L22-35M

91L22-45C

91L22-45M
91122-60C
91L50-25C
91L50-35C
91L50-45C
93422AC

93422AM
93422C
93422M
93L422AC
931422AM
93L422C

931422M
99C164-35
99C164-45
99C164-45M
99C164-55
99C164-55M

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

CYPRESS
7C516-75C
7C516-15M
1C517-75C
7C517-15M
3341C

3341M
548189M
745189C
9122-25C
9122-35C
7C122-35M

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

6116-55C
6116-55M
7C150-15C
7C150-25C
7C150-25M
7C150-35C

7C150-35M
7C150-35C

7C150-35M
91L22-35C
7C122-35M
91122-45C

7C122-35M
7C122-35C+
1C150:25C
7C150-35C
7C150-35C
93422AC

93422AM
93422C
93422M
93L422AC
93L422AM
931422C

93L422M

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

7C164-45C+
7C164-45M

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

AMD
99C165-55M
99C165-70
99C165-10M
99C641-25C
99C641-35C

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

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

99C68-70M

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

99C88H-70C
99CREH-7T0M
99C88-10C
99C88-10M
99C88-12C

99C88-12M

99C88-15C
99C88-15M
99C88-20C
99C88-20M
99C88-70C
99C88-70M

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

99CL68-70M
99CL88-10C
99CL88-12C
99CL88-15C
99CL88-70C
99CS88-10M

99Cs88-12M
99CS88-15M
99CS88-20M
99CS88-70M
PALI6LSAC
PALI6LSALC

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

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

7C168-35C

7C163-45C*
7C168-45M*
7C168-45C*
7C168-45M*
7C168-45C*

7C168-45M*
7C186-35C
7C186-45C
TC186-45M
7C186-55C
7C186-55M

7C186-55C
7C186-55M

TC186L-55C+
7C186L-55M +
7C186L-55C+
7CI86L-55M +

7C186L-55C+
7C186L-55M +
TC186L-55C+
7C186L-55M +
TC186L-55C+
7CI86L-55M +

7C168-35C

7C168-45C*
7C168-45M*
7C168-45C*
7C168-45M*
7C168-45C*

7C168-45M*

7C186L-55C +
TCI86L-55C+
TCI86L-55C+
7CI186L-55C+
7CI186L-55M +

TCI86L-55M +
7C186L-55M +
TCI86L-55M +
7C186L-55M +
PALC16L8-25C
PALCI6L8-25C

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

Product Line Cross Reference (continueq)

AMD
PALI6LSALM
PALI6L8AM
PALI6L8A-4C
PALI6L8A-4M
PAL16L8BM

PALI6LSC
PALI6LSLC
PALI6LSLM
PALI6LSM
PALI6L8QC
PALI16LSQM

PALI6R4ALC
PALI6R4ALM
PAL16R4AM
PAL16R4A-4C
PAL16R4A-4M
PAL16R4BM

PAL16R4C
PALI6R4LC
PALI6R4LM
PAL16R4M
PAL16R4QC
PAL16R4QM

PALI6R6AC
PALI6R6ALC
PALI6R6ALM
PALI6R6AM
PALI6R6A-4C
PALI6R6A-4M

PALI6R6BM
PALI6R6C
PALI6R6LC
PALI6R6LM
PALI6R6M
PALI6R6QC

PALI6R6QM
PALI6RSAC
PALI6RSALC
PALI6RSALM
PALI6RSAM
PALI6R8A-4C

PALI6R8A-4M
PAL16R8BM
PAL16RSC
PALI6RSLC
PAL16RSLM
PAL16R8M

PALI6RSQC
PALIGRSQM
PAL22VI0AC
PAL22VIOAM
PAL22VI0C
PAL22VIOM

CYPRESS
PALC16L8-30M
PALCI16L8-30M
PALCI6L8L-35C
PALC16L8-40M +
PALC16L8-20M

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

PALC16R4-25C
PALC16R4-30M
PALCIi6R4-30M
PALCI6RAL-35C
PALCI16R4-40M +
PALC16R4-20M

PALC16R4-35C
PALCI16R4-35C
PALC16R4-40M
PALCI6R4-40M
PALCI6R4L-35C
PALC16R4-40M +

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

PALCI6R6-20M
PALCI16R6-35C
PALCI6R6-35C
PALCI6R6-40M
PALC16R6-40M
PALCI16R6L-35C

PALC16R6-40M +
PALC16R8-25C
PALC16R8-25C
PALC16R8-30M
PALCI6RS-30M
PALCI6RSL-35C

PALCI6R8-40M
PALC16R8-20M
PALCI16R8-35C
PALCI16R8-35C
PALCI16R8-40M
PALC16R8-40M

PALCI6R8L-35C
PALC16R8-40M +
PALC22V10-25C
PALC22V10-30M
PALC22V10-35C
PALC22V10-40M

ANALOGDEV, CYPRESS FAIRCHILD CYPRESS
PREFIX:ADSP  PREFIX:.CY 16R6A PALC16R6-20M
SUFFIX:883B SUFFIX:B 16R6A PALCI6R6-25C
SUFFIX:D SUFFIX:D 16R8A PALC16R8-25C
SUFFIX:E SUFFIX:L 16R8A PALC16R8-20M
SUFFIX:F SUFFIX:F 16RP4A PALC16R4-20M —
SUFFIX:G SUFFIX:G 16RP4A PALC16R4-25C—
1010A 7C510-65C+ 16RP6A PALCI6R6-20M —
10103 7C510-75C+ 16RP6A PALCI6R6-25C—
1010K 7C510-75C+ 16RPSA PALCI6RS-20M —
10108 7C510-75M + 16RPSA PALC16R8-25C—
1010T 7C510-15M + 3341AC 3341C
7C901-27M 7C%01-32M 3341C 3341C
7C901-32M 2901CM 54F189 7C189-25M —
54F219 7C190-25M —
FAIRCHILD CYPRESS 54F413 7C401-15M
PREFIX:F PREFIX:CY 548189M 548189M
SUFFIX:D SUFFIX:D 74AC1010-40 7C510-45C
SUFFIX:F SUFFIX:F 74F189 7C189-25C—
SUFFIX.L SUFFIX:L 74F219 7C190-25C—
SUFFIX:P SUFFIX:P T4F413 7C401-15C
SUFFIX:QB SUFFIX:B 74LS189 27L803C
1600C45 7C187-45C 748189 748189C
1600C55 7C187-45C 93422AC 93422AC
1600C70 7C187-45C 93422AM 93422AM
1600M55 7C187-45M 93422C 93422C
1600M70 1C187-45M 93422M 93422M
1601C45 7CI87L-45C 93475C 2149-45C
1601C55 7C187-45C 93L422AC 93L422AC
1601C70 TCI8TL-45C 93L422AM 93L422AM
1601M55 TCI187L-45M 931422C 93L422C
1601M70 TCI87L-45M 93LAM 93L422M
1620C25 TC164L-25C + 93Z451AC 7C282-30C
1620C35 7C164-35C+ 93Z451AM 7C282-45M
1620M35 7C164-35M 93Z451C 7C282-30C
1620M45 7C164-45M 932451M 7C282-45M
1621C25 7C164-25C + 93Z511C 7C292-35C
1621C35 TC164L-35C+ 93Z511M 7C292-50M
1621M35 TC164L-35M 93Z565AC 7C264-45C
1621M45 7C164L-45M 93Z565AM 7C264-55M
1622C25 7C166-25C + 93Z565C 7C264-55C
1622C35 7C166-35C+ 93Z565M 7C264-55M
1622M35 7C166-35M 93Z611C 7C292-25C
1622M45 7C166-45M 93Z611M 1C291A-30M
1623C25 7C166L-25C + 93Z665C 7C264-35C
1623C35 TC166L-35C+ 93Z665M 7C264-45M
1623M35 7C166L-35M 93Z667C 7C263-35C
1623M45 TC166L-45M 93Z667M 7C261-45M
16L8A PALC16L8-20M
16L8A PALC16L8-25C FUJITSU CYPRESS
16P8A PALCI16L8-25C— | PREFIX:MB PREFIX:CY
16P8A PALCI6L8-20M— | PREFIXMBM  PREFIX:CY
16R4A PALCI6R4-25C SUFFIX:F SUFFIX:F
16R4A PALC16R4-20M SUFFIXM SUFFIX:P

FUJITSU
SUFFIX:Z
2147H-35
2147TH-45
2147H-55
2147TH-70

2148-55L
2148-70L
2149-45
2149-55L
2149-70L
TIR2E

TIRESK
TI3E-W
7132H
7132H-SK
7132
7132Y-8K

T138E
7138E-SK
T138E-W
T138H

. 7138H-SK

7138Y

7138Y-SK
T14E
TI4E-W
7144H
7144Y
T226RA-20

T226RA-25
T232RA-20
T232RA-25
T238RA-20
T238RA-25
8128-10

8128-15
8167A-55
8167A-70
8167-70W
8168-55
8168-70

8168-70W
8171-55
8171.70
81C67-35
81C67-45
81C67-55W

81C68A-25
81C68A-30
81C68A-35
81C68-35
81C68-45
81C68-55W

CYPRESS
SUFFIX:D
2147-35C
214745C
2147-55C
2147-55C

21L48-55C
21L48-55C
2149-45C

21149-55C
21149-55C
7C282-45C

7C281-45C
7C282-45M
7C282-45C
7C281-45C
7C282-30C
7C281-30C

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

7C291-35C
7C264-55C
7C264-55M
7C264-55C
7C264-45C
7C225-30C

7C225-30C
7C235-30C
7C235-30C
7C245-25C
7C245-35C
7C128-35C

7C128-55C
7C167-45C
7C167-45C
7C167-45M
7C168-45C
7C168-45C

7C168-45M
7C187-45

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

7C168L-25C
7C168L-25C
TC168L-35C
7C168L-35C
7C168-45C
7C168-45M +

fote: Unless otherwise noted, product meets all performance specs and is within 10 mA on Iccand 5mA 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 (continued

FUJITSU CYPRESS HARRIS CYPRESS HITACHI CYPRESS
81C69A-25 7C169L-25C 65262C-9 1C167-45M* 6148HL-55 7C148-45C*
81C69A-30 7C169L-25C 652628-9 TC167-45M* 6148H-35 21148-35C
81C69A-35 7C169L-35C 65262-8 7C167-45M* 6148H-45 7C148-45C +
81C71-45 7C187-45C 65262-9 TC167-45M* 6148H-55 7C148-45C+
81C71-55 7C187-45C 6-76161A-2 7C291-50M 61481 7C148-45C*
81C74-25 7C164-25C 6-76161A-5 7C291-50C 6167HL-55 7C167-45C*
81C74-35 7C164-35C + 6-76161B-5 7C291-35C 6167HL-70 1C167-45C*
81C74-45 7C164-45C 6-76161-2 7C291-50M 6167H-55 7C167-45C
81C75-25 7C166-25C 6-76161-5 7C291-50C 6167H-70 7C167-45C
81C75-35 7C166-35C 6-7681A-5 7C281-45C 6167L-6 1C167-45C*
81C78-45 7C186-45C 6-7681-5 7C281-45C 6167L-8 7C167-45C*
81C78-55 7C186-55C 76161A-2 7C292-50M 6167-6 7C167-45C+
81C81-45 7C19745C 76161A-5 7C292-50C 6167-8 7C167-45C+
81C81-55 7C19745C 76161B-5 7C292-35C 6168HL-45 7C163-45C*
81C84-45 7C194-45C 76161-2 7C292-50M 6168HL-55 7C168-45C*
81C84-55 7C194-45C 76641A-5 7C264-45C 6168HL-70 7C168-45C*
81C86-55 7C19245C+ 76641-2 7C264-55M 6168H-45 7C168-45C+
81C86-70 7C192-45C + 76641-5 7C264-55C 6168H-55 7C168-45C+
8464L-100 7C185-55C + 7681A-5 7C282-45C 6168H-70 7C168-45C+
8464L-70 7C185-45C + 7681-2 7C282-45M 6264L-10 TC186L-55C +
7681-5 7C282-45C 62641-12 TCI86L-55C+
HARRIS CYPRESS 6264L-15 7C186L-55C +
PREFIX:1 SUFFIX:D HITACHI CYPRESS 6264-10 7C186-55C +
PREFIX:3 SUFFIX:P PREFIX:HM PREFIX:CY 6264-12 7C186-55C+
PREFIX:4 SUFFIX:L PREFIX:HN PREFIX:CY 6264-15 7Ci86-55C+
PREFIX:9 SUFFIX:F SUFFIX:CG SUFFIX:L 6267L-35 TCI167L-35C
PREFIX:HM PREFIX:CY SUFFIX:G SUFFIX:D 6267-35 7C167-35C+
PREFIX:HPL PREFIX:CY SUFFIX:P SUFFIX:P 6267-45 TC167L-35C
SUFFIX:8 SUFFIX:B 25089 7C282-45C 6267-45 7C167-45C
16LC8-5 PALCISL8L-35C— | 250898 7C282-45C 6268L-25 7C168L-25C
16LC8-8 PALCI6L8-40M + | 251698 7C292-50C 6268L-35 7C168L-35C
16LC8-9 PALCI6L8-40M + | 4847 2147-55C 6268-25 7C168-25C
16RC4-5 PALCI6R4L-35C— | 48472 214745C 6268-35 7C168-35C
16RC4-8 PALCI6R4-40M + | 4847-3 2147-55C 6287L-55 TC187L-45C
16RC49 PALCI6R4-40M + | 6116ALS-12 6116-55C* 6287L-70 TC187L-45C
16RC6-5 PALCI6R6L-35C—| 6116ALS-15 6116-55C* 628745 7C187-45C
16RC6-8 PALCI6R6-40M+ | 6116ALS-20 6116-55C* 6287-55 1CI18745C
16RC6-9 PALCI6R6-40M+ | 6116AS-12 6116-55C+ 6287-70 7C187-45C
16RC8-5 PALCI6R8L-35C—| 6116AS-15 6116-55C+ 6288-35 7C164-35C
16RC8-8 PALCI6R8-40M+ | 6116AS-20 6116-55C+ 6288-45 7C164-45C
16RC89 PALCI6R8-40M+ | 6147 7C147-45C* 6288-55 7C164-45C
65162B-5 6116-55C* 6147 7C147-45C* 6716 7C128-25C
65162B-8 6116-55M* 614THL-35 7C147-35C* 6787-30 1C187-25C
65162B-9 6116-55M* 614THL45 7C147-45C* 6788-25 7C164-25C
65162C-8 6116-55M* 6147HL-55 1C147-55C* 6788-30 7C164-30C
65162C-9 6116-55M* 6147H-35 7C147-35C+
651628-5 6116-55C* 6147TH45 7C147-45C+ IDT CYPRESS
6516289 6116-55M* 6147H-55 7C147-45C+ PREFIX:IDT PREFIX:CY
65162-5 6116-55C* 6147-3 7C14745C* SUFFIX:B SUFFIX:B
65162-8 6116-55M° 6147-3 7C147-45C* SUFFIX:D SUFFIX:D
65162-9 6116-55M* 6148 7C148-45C SUFFIX:F SUFFIX:F
65262B-8 7C167-45M* 6148HL-35 21148-35C* SUFFIX:L SUFFIX:L
65262B-9 7C167-45M* 6148HL-45 7C14845C* SUFFIX:P SUFFIX:P

IDT
39C01C
39C01CB
39C01D
39C0IDB
39C09A

39C09AB
39C10B
39C10BB
39ClIA
39C11AB
49C401

49C401
6116L120B
6116L150B
6116L55
6116L55B
6116L70

6116L70B
6116L90
6116L90B
6116LA120B
6116LA120TB
6116LA35

6116LA35B
6116LA35T
6116LA35TB
6116LA45
6116LA45B
6116LA45T

6116LA45TB
6116LASS
6116LAS55B
6116LASST
6116LASSTB
6116LA70

6116LA70B
6116LAT0T
6116LA70TB
6116LA90
6116LA90B
6116LA0T

6116LAS0TB
61165120B
611651508
6116855
6116855B
6116870

6116S70B
6116890
6116590B
6116SA120B
6116SA120TB
61165A35

CYPRESS

7C901-31C+
7C901-32M +
7C%01-23C+
7C901-27M +
7C909-40C +

7C909-40M +
7C910-50C—
7C910-5IM—
7C911-40C+
7C911-40M +
7C9101-40C—

7C9101-45M —
6116-55M*
6116-55M*
6116-55C*
6116-55M*
6116-55C*

6116-55M*
6116-55C*
6116-55M*
6116-55M*
7C128-55M*
6116-35C*

6116-45M*
7C128-35C*
7C128-35M*
6116-45C*
6116-45M*
7C128-45C*

1C128-45M*
6116-55C*
6116-55M*
7C128-55C*
7C128-55M*
6116-55C*

6116-55M*
7C128-55C*
7C128-55M*
6116-55C*
6116-55M*
7C128-55C*

7C128-55M*
6116-55M +
6116-55M +
6116-55C+
6116-55M +
6116-55C+

6116-55M +
6116-55C +
6116-55M +
6116-55M +
7C128-55M +
6116-35C+

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

— = functionally equivalent
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&
SEMICONDUCTOR

Product Line Cross Reference (continuea)

DT
6116SA35B
6116SA35T
6116SA35TB
61165A45
6116SA45B

6116SA45T
6116SA45TB
61168A55
6116SA55B
6116SA55T
6116SA55TB

61168A70
6116SA70B
6116SA70T
6116SA70TB
6116SA90
6116SA90B

6116SA90T
6116SA90TB
6167L100B
6167145
6167L55B
6167L70B

6167L85B
6167LA25
6167LA35
6167LA35B
6167LA45
6167LA45B

6167LASS5
6167LAS5B
6167LA70B
61678100B
6167845
6167855

6167855B
6167S70B
6167885B
61678A25
6167SA35
6167SA35B

6167SA45
6167SA45B
6167SA55
6167SA55B
6167SAT0B
6168L100B

6168145
6168L55
6168L35B
6168L70
6168L70B
6168L85

CYPRESS
6116-45M +
7C128-35C+
7C128-35M +
6116-45C+
6116-45M +

7C128-45C+
1C128-45M +
6116-55C+
6116-55M +
7C128-55C+
1CI128-55M +

6116-55C+
6116-55M +
7C128-55C+
7C128-55M +
6116-55C +
6116-55M +

7C128-55C+
7C128-55M +
1C167-45M*
TC167L-35C
1C167-45M*
7C167-45M*

7C167-45M*
7C167-25C*
7C167-35C*
7C167-35M*
7C167-45C*
1C167-45M*

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

7C167-45M
7C167-45M
7C167-45M
7C167-25C+
7C167-35C+
1C167-35M +

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

7C168-45C*
7C168-45C*
7C168-45M*
7C168-45C*
7C168-45M*
7C168-45C*

IDT
6168L85B
6168LA25
6168LA3S
6168LA3SB
6168LA45

6168LA45B
6168LASS5
6168LAS55B
6168LAT0B
61685100B
6168845

6168855
61688558
6168870
6168S70B
6168885
61688858

61685A25
6168SA35
6168SA35B
6168SA45
61685A45B
61688A55

6168SA55B
6168SA70B
71256845
71256855
712568558
71256870

712568708
71257835
71257845
71257845B
71257855
71257855B

71257870
71257870B
71258835
71258845
71258845B
71258855

712588558
71258870
71258870
7130L100
7130L100B
7130L120B

7130L55
7130L70
7130190
71308100
71308100B
71308120B

CYPRESS

7C168-45M*
7C168-25C*
7C168-35C*
7C168-35M*
7C168-45C*

7C168-45M*
7C168-45C*
7C168-45M*
7C168-45M*
7C168-45M +
7C168-45C+

7C16845C+
7C168-45M +
7C168-45C
7C168-45M
7C168-45C
7C168-45M

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

7C168-45M +
7C168-45M +
7C198-45C
7C198-55C
7C198-55M
7C198-55C

7C198-55M
7C197-35C
7C197-45C
7C197-45M
7C197-45C
7C197-45M

7C19745C
7C197-45M
7C194-35C
7C194-45C
7C194-45M
7C194-45C

7C194-45M
7C194-45C

7C194-45M
7C130-55C*
7C130-55M
7C130-55M

7C130-55C*
7C130-55C*
7C130-55C*
7C130-55C

7C130-55M
7C130-55M

IDT
7130855
7130870
7130890
71320100
7132L100B

7132L120B
7132L55
7132070
7132L70B
7132090
7132L90B

71328100
713281008
713251208
7132855
7132870
7132870B

7132890
7132890B
7164L35
7164145
7164L45B
7164L55

7164L55B
7164L70
7164L70B
7164L85B
7164835
7164545

7164845
7164855
7164855
7164570
7164870B
7164885B

71681L100B
71681145
71681155
71681L55B
71681L70
71681L70B

T1681L85B
71681LA25
71681LA35
71681LA35B
T1681LA45
71681LA45B

T1681LASS
71681LAS5SB
71681LA70B
7168181008
71681845
71681855

CYPRESS
7C130-55C
7C130-55C
7C130-55C
7C132-55C*
1C132-55M*

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

7C132-55C+
7C132-55M +
7C132-55M+
7C132-55C+
7C132-55C+
7C132-55M +

7C132-55C +
7C132-55M +
7C186L-35C +
7C186L-45C+
7C186L-45M +
TC186L-55C+

7C186L-55M +
7C186L-55C+
7C186L-55M +
7C186L-55M +
7C186-35C
7C186-45C

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

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

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

1C171-45C*
1C171-45M*
1C171-45M*
1CI171-45M +
7C171-45C+
7C171-45C +

DT
71681855B
71681870
71681S70B
71681885B
716818A25

716818A35
71681SA35B
716815A45
71681SA45B
716818A55
71681SA55B

71681SA70B
71682L100B
71682145
71682L55
71682L55B
71682170

71682L70B
71682L85B
71682LA25
71682LA35
71682LA35B
71682LA45

71682LA45B
71682LASS
71682LA55B
716825100B
71682545
71682855

71682855B
71682870

71682870B
71682885B
716828A25
716828A35

716828A35B
716828A45
716825A45B
716828A55
716828A55B
7187L30

7187L35
7187L35B
7187145
71871458
7187155
7I87L55B

T187L70
7187L8S
7187L85B
7187830
7187835
7187835B

CYPRESS

1C171-45M+
7C171-45C+
TCI71-45M +
7C171-45M +
7C171-25C +

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

7C171-45M +
7C172-45M*
7C172-45C*
7C172-45C*
7C172-45M*
7C172-45C*

TC172-45M*
7C172-45M*
7C172-25C*
7C172-35C*
7C172-35M*
7C172-45C*

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

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

7C172-35M +
7C17245C+
7C172-45M +
7C172-45C+
7C172-45M +
7CI187L-25C

7C187L-35C
7CI187L-35M
7CI87L-45C
7C187L-45M
7CI87L-45C
7C187L-45M

7CI87L45C
7C187L-45C
TCI87L-45M
7C187-25C
7C187-35C
7C187-35M

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

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

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

Product Line Cross Reference (continued)

DT
7187845
71878458
7187855
71878558
7187870

7187870B
7187885
7187885B
7188L30
7188L35
7188L35B

7188145
T188145B
T188L55
T188L55B
T188L70
7188L70B

71881858
7188830
7188835
7188835B
7188545
71888458

7188855
71888558
7188870
71888708
71885858
71981L35

T1981L35B
71981145
719811458
T1981L55
T1981L55B
T1981L70

71981L70B
719811858
71981835
19818358
71981845
71981545B

71981855
71981855B
71981870
71981570B
71981S85B
T1982L35

719821358
71982L45
719821458
71982155
71982L55B
71982L70

CYPRESS
7C187-45C
7C187-45M
7C187-45C
1C187-45M
7C18745C

1C187-45M
7C187445C
7C187-45M
7C164L-25C
7C164L-35C
7C164L-35M

7C164L-45C
TC164L-45M
7C164L-45C
TC164L-45M
7C164L-45C
7C164L-45M

TC164L-45M
7C164-25C
7C164-35C
7C164L-35M
7C164-45C
7C164-45M

7C164-45C
7C164-45M
7C164-45C
7C164-45M
7C164-45M
1C161L-35C

TC161L-35M
TCI61L-45C
7C161L-45M
1C1611L-45C
TCI161L-45M
TC161L-45C

TC161L-45M
TC161L-45M
7C161-35C
7C161-35M
1C161-45C
1C161-45M

1C161-45C
7C161-45M
TC161-45C
1C161-45M
7C161-45M
7C162L-35C

7C162L-35M
TC162L-45C
TC162L-45M
TC162L-45C
TC162L-45M
1C162L-45C

DT
71982L70B
71982L85B
71982835
719828358
71982845

719828458
71982855
71982855B
71982870
71982870B
71982885B

T198L35
T198L35B
7198145
T198L45B
7198155
T198L55B

7198L70
T198L70B
7198L85B
7198835
71988358
7198845

71988458
7198855
71988558
7198870
7198870B
71988858

72401-10C
72401-10M
T2401-15C
72401-15M
72401-25C
72401-25M

72402-10C
72402-10M
72402-15C
72402-15M
72402-25C
12402-25M

72403-10C
72403-10M
12403-15C
72403-15M
72403-25C
72403-25M

T2404-10C
72404-10M
72404-15C
T2404-15M
72404-25C
72404-25M

CYPRESS
7C162L-45M
7C162L-45M
7C162-35C
7C162-35M
7C162-45C

1C162-45M
7C16245C
7C162-45M
7C162-45C
7C162-45M
7C162-45M

7C166L-35C
7C166L-35M
TC166L-45C
7C166L-45M
TC166L-45C
TC166L-45M

TC166L-45C
7C166L-45M
TC166L-45M
7C166-35C
7C166-35M
7C166-45C

7C166-45M
7Ci66-45C
7C166-45M
7C166-45C
7C166-45M
7C166-45M

7C401-10C +
7C401-10M
7C401-15C+
7C401-15M
7C401-25C +
7C401-25M

7C402-10C+
7C402-10M

7C402-15C+

7C402-15M
7C402-25C+
7C402-25M

7C403-10C+
7C403-10M
7C403-15C+
7C403-15M
7C403-25C+
7C403-25M

7C404-10C+
7C404-10M
7C404-15C+
7C404-15M
7C404-25C +
7C404-25M

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

T201LA-65B
T201LA-80
7201LA-80B
7201LA-120
7201LA-120B
T2018A-35 -

7201SA-40B
72018A-50
T2018A-50B
T2018A-65
72018A-658
72018A-80

7201SA-80B
72018A-120
72018A-120B
T202LA-35
7202LA-40B
T202LA-50

7202LA-50B
TH2LA-65
T202LA-65B
T202L.A-80
7202LA-80B

T202LA-120

T202LA-120B
T2028A-35
T2028A-40B
T2028A-50
72028A-50B
T2028A-65

72025A-65B
72028A-80
72025A-80B
T2028A-120
72025A-120B
7210L100

7210L165
7210145
T210L55
7210165
T210L75
7210-120B

7210-200B
7210-55B
7210-65B
7210-75B
7210-85B
7216L120B

CYPRESS

7C420-30C +
7C420-25M +
7C420-40C +
TCA20-40M +
7C420-65C +

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

7C420-40M
7C420-40C
7C420-40M
7C420-65C
7C420-65M
TCA20-65C

7C420-65M
7C420-65C
7C420-65M
7C424-30C +
7C424-40M +
7CA24-40C +

7C424-40M +

CA4-65C+

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

7C424-65M +
7C424-30C
TCA24-40M
7C424-40C
7C424-40M
7C424-65C

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

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

1C510-7SM +
7C510-55M
7C510-65M
7C510-15M
7C510-15M
7C516-1SM +

IDT CYPRESS
7216L140 7C516-75C+
7216L185B 1C516-T5M +
7216L55 7C516-55C+
T216L55B 7C516-55M
7216L65 7C516-65C+
7216L65B 7C516-65M
T216L75 7C516-15C+
T216L75B 1C516-15M
7216190 1C516-75C+
7216L90B 7C516-15SM +
7217L120B 1C517-15SM+
72171140 1C517-15C+
T217L185B 1C517-15SM +
217145 7C517-45C +
T217L55 7C517-55C+
T217L55B 1C517-55M
7217165 1C517-65C +
7217L65B 7C517-65M
T217L75 1C517-15C+
T217L75B 1C517-15M
7217190 7C517-15C+
7217L90B 7C517-15M +
INMOS CYPRESS
PREFIX:IMS PREFIX:CY
SUFFIX:B SUFFIX:B
SUFFIX:P SUFFIX:P
SUFFIX:S SUFFIX:D
SUFFIX:W SUFFIX:L
1203M-35 7C147-35M +
1203M-45 TC147-45M +
1203-25 7C147-25C+
1203-35 7C147-35C+
1203-45 7C147-45C+
1223M:-25 7C148-25M
1223M-35 7C148-25M +
1223M-45 1C148-45M +
122325 7C148-25C
1223-35 7C148-35C
1223-45 7C148-45C
1400M-45 7C167-45M
1400M-55 7C167-45M
1400M-70 1C167-45M
1400-35 7C167-35C
1400-45 7C167-45C
1400-55 7C167-45C
1403LM-35 1C167-35M*
1403M-35 1C167-35M +
1403M-45 7C167-45M +
1403M-55 7C167-45M +
1403M-70 7C167-45M +
1403-25 7C167-25C
1403-35 1C167-35C+

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

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

*

[}

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

Product Line Cross Reference (continued)

INMOS
140345
1403-55
1420L-10
1420L-70
1420M-55

1420M-70
142045
1420-55
1421C-40
1423M-35
1423M-45

1423M-55
1423M-70
142325
1423-35
142345
1433M-35

1433M-45
1433M-55
1433-35
143345
1433-55
1600M-45

1600M-55
1600M-70
1600-35
1600-45
1600-55
1600-70

1601L-45
1601L-55
1601L-70
1601LM-55
{601LM-70
1620LM-45

1620LM-55
1620LM-70
1620M-45
1620M-55
+1620M-70
1620-35

162045
11620-55
1620-70
1620L-35
1620L-45
1620L-55

1620L-70
1624-35
1624-45
1624-55
1630LM-45
1630LM-55

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

7C168-45M
7C168-35C
7C168-45C
7C169-40C
7C168-35M*
7C168-45M*

7C168-45M*

7C168-45M +
7C168-25C+
7C168-35C+
7C168-45C+
7C128-35M +

7C128-4SM +
7C128-55M +
7C128-35C+
7C128-45C+
7C128-55C+
7C187-45M +

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

TCI87L45C+
TCI187L45C+
TCI187L-45C+
TCI8TL-45M +
TCI8TL-45M +
TC164L45M

TC164L-45M
TC164L-45M
7C164-45M
TC164-45M
7C164-45M
7C164-35C

7C164-45C
7C164-45C
7C164-45C
7C164L-35C
TC164L-45C
TC164L-45C

7C164L-45C
7C166-35C +
7C166-45C +
7C166-45C +
7C186L-45M
7C186L-55M +

INMOS CYPRESS
1630LM-70 7C186-55M
1630L45 7C186L-45C+
1630L-55 TC186L-55C +
1630L-70 7C186L-55C +
1630M-45 7C186-45M
1630M-55 7C186-55M +
1630M-70 7C186-55M
1630-45 7C186-45C +
1630-55 7C186-55C +
1630-70 7C186-55C +
INTEL CYPRESS
PREFIX:D SUFFIX:D
PREFIX:L SUFFIX:L
PREFIX:P SUFFIX:P
SUFFIX:/B SUFFIX:B
214TH 2147-55C
214THL 7C14745C
2147H-1 2147-35C
2147H-1 2147-35C
2147H-2 214745C
2147H-2 214745C
2147H-3 2147-55C
2147H-3 2147-55C
2148H 2148-55C
2148HL 21148-55C
2148HL-3 21148-55C
2148H-2 214845C
2148H-3 2148-55C
2149H 2149-55C
2149HL 21149-55C
2149H-1 2149-35C
2149H-2 214945C
2149H-3 2149-55C
51C66-25 7C167-25C—
51C66-30 7C167-25C—
51C66-35 7C167-25C—
51C66-35L 7C161-25C—
51C67-30 7C167-25C +
51C67-35 7C167-35C+
51C67-35L 7C167-35C+
S1C68L-35 7C168L-35C+
51C68-30 7C168-25C +
51C68-35 7C168-35C+
M2147H-3 7C169-40M
M2148H 2148-55M
M2145H 2149-55M
M2149H-2 214945M
M2149H-3 2149-55M
LATTICE CYPRESS
PREFIX:EE PREFIX:CY
PREFIX:CY

PREFIX:GAL

LATTICE
PREFIX:SR
SUFFIX:B
SUFFIX:D
SUFFIX:L
SUFFIX:P

16K4-25
16K4-35
16K4-35M
16K4-45
16K4-45M
16K8-35

16K38-55
16V8-25
16V8-25
16V8-25
16V8-25
16V8-25L

16V8-25L
16V8-25L
16V8-25L
16V8-25Q
16V8-25Q
16V8-25Q

16V8-25Q
16V8-30
16V8-30
16V8-30
16V8-30
16V8-30L

16V8-30L
16V8-30L
16V8-30L
16V8-30Q
16V8-30Q
16V8-30Q

16V8-30Q
16V8-35
16V8-35
16V8-35
16V8-35
16V8-35L

16V8-35L
16V8-35L
16V8-35L
16V8-35Q
16V8-35Q
16V8-35Q

16V8-35Q
20V8:25
20V8-25L
20V8-25Q
20V8-35
20V8-35

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

7C168-25C
7C168-35C
7C168-35M
7C168-45C
7C168-45M
7C128-35C+

7C128-45C+

PALCI6R8-25C
PALCI6L8-25C
PALC16R4-25C
PALCI6R6-25C
PALC16L8-25C

PALCI16R6-25C
PALC16R8-25C
PALCI6R4-25C
PALCI16R6L-25C
PALCI6L8L-25C
PALCI6R8L-25C

PALCI16R4L-25C
PALC16L8-30M
PALC16R8-30M
PALCI6R6-30M
PALCI6R4-30M
PALCI6R6-30M

PALCI6L8-30M
PALCI6R4-30M
PALCI6RS-30M
PALCI6L8-30M +
PALCI6R8-30M +
PALCI6R6-30M +

PALC16R4-30M +
PALC16R6-35C
PALC16L8-35C
PALC16R4-35C
PALC16R8-35C
PALCI6L8-35C

PALCI6R4-35C
PALC16R8-35C
PALCI6R6-35C
PALC16R4L-35C
PALCI16R8L-35C
PALCI6L8L-35C

PALCI16R6L-35C
PLDC20G10-25C
PLDC20G10-25C
PLDC20G10-25C+
PLDC20G10-35C
PLDC20G10-30M

LATTICE CYPRESS
20V8-35L PLDC20G10-35C
20V8-35L PLDC20G10-30M
20V8-35Q PLDC20G10-30M +
20V8-35Q PLDC20G10-35C +
64EA-35 7C166-35C
64EA4-45 7C166-45C
64E4-55 7C166-45C
64K1-35 7C187-35C
64K 1-45 7C187-45C
64K 1-45M 7C187-45M
64K1-55 7C187-45C
64K 1-55M 7C187-45M
64K4-35 7C164-35C
64K4-45 7C164-45C
64K4-45M 7C164-45M
64K4-55 7C164-45C
64K4-55M 7C164-45M
64K 8-35 7C186-35C
64K 8-45 7C186-45C
64K 8-45 7C264-45C
64K 8-45M 7C186-45M
64K8-55 7C264-55C
64K 8-55 7C186-55C
64K 8-55M 7C186-45M
64K8-70 7C264-55C
L1010-45 7C510-45C +
L11010-65 7C510-65C +
11010-65B 7C510-65M +
L1010-90 7C510-75C +
L1010-90B 7C510-75M +
MITSUBISHI ~ CYPRESS
PREFIXM5M  PREFIX:CY
SUFFIX:AP SUFFIX:L
SUFFIX:FP SUFFIX:F
SUFFIX:K SUFFIX:D
SUFFIX:P SUFFIX:P
21C67P-35 7C167-35C
21C67P-45 7C167-45C
21C67P-55 7C167-45C
21C68P-35 7C168-35C
21C68P-45 7C168-45C
21C68P-55 7C168-45C
5165L-100 7C186-55C +
5165L-120 7C186-55C+
5165L-70 7C186-55C +
5165P-100 7C186-55C +
5165P-120 7C186-55C+
5165P-70 7C186-55C+
5178P-45 7C186-45C +
5178P-55 7C186-55C +
5187P-25 7C187-25C
5187P-35 7C187-35C

ste: Unless otherwise noted, product meets all performance specs and is within 10 mA on Iccand 5mA on Isg ;
+ = meets all performance specs but may not meet Icc or Is ;

* = 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)

MITSUBISHI ~ CYPRESS
5187P-45 7C187-45C
S187P-55 7C187-45C
5188P-25 7C164-25C
5188P-35 7C164-35C
S188P-45 7C164-45C
S188P-55 7C164-45C
MMI CYPRESS
SUFFIX:883B SUFFIX:B
SUFFIX:F SUFFIX:F
SUFFIX:J SUFFIX:D
SUFFIX:L SUFFIX:.L
SUFFIX:N SUFFIX:P
SUFFIX:SHRP  SUFFIX:B
53818-1 7C281-45M
53818-2 7C281-45M
5381-1 7C282-45M
53812 7C28245M
53RA1681AS 7C245-35M —
53RA16818 7C245-45M —
S3RA481AS 7C225-35M
53RA481S 7C225-40M
53RS1681A8 7C245-35M —
53RS16818 7C245-45M —
S3RSEBIAS 7C235-40M —
S3RS881S 7C235-40M —
5351681 7C292-50M
5381681A8 7C291-35M
53816818 7C291-50M
538881 7C282-45M
538881A 7C282-45M
53S881A8 7C281-45M
5388818 7C281-45M
57401 7C401-10M
5T401A 7C401-10M
57402 7C402-10M
57402A 7C402-10M
63818-1 7C281-45C
6381S-2 7C281-45C
6381- 7C282-45C
63812 7C282-45C
63RA1681AS 7C245-35C—
63RA1681S 7C245-35C—
63RA481AS 7C225-25C
63RA481S 7C€225-30C
6IRS1681AS 7C245-35C—
63RS1681S 7C245-35C—
63RS881AS 7C235-30C —
63RS881S 7C235-30C—
6351681 7C292-50C
63S1681A 7C292-35C
6351681AS 7C291-35C
63516818 7C291-50C

MMI
635881
635881
635881A
638881A
67401

67401
67401A
67401B
67401D
67402
67402A

67402B
67402D
67411
67412
670402
C57401

CST401A
C57402
C57402A
C67401A
C67401B
C67402

C67402A
C67402B
C67L401
C67L401D
C67L402D
PALIZL10C

PALI12L10M
PAL14L8C
PALI4LSM
PAL16L6C
PAL16L6M
PALI6LSAC

PALI16L8AM
PALI16L8A-2C
PAL16L8A-2M
PAL16L8A-4C
PAL16L8A-4M
PAL16LSBM

PAL16L8B-2C
PAL16L8B-2M
PALI16L8B-4C
PAL16L8B-4M
PALI16L8C

PAL16L8D-4C

PAL16L8D-4M
PAL16LSM
PAL16R4AC
PAL16R4AM
PAL16R4A-2C
PAL16R4A-2M

CYPRESS
7C282-45C
7C281-45C
7C282-30C
7C281-30C
7C401-10C

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

7C402-25C
7C404-25C
7C403-25C
7C402-25C
7C402-10C
7C401-10M

7C401-10M
7C402-10M
7C402-10M
7C401-15C
7C403-25C
7C402-10C

7C402-15C
7C404-25C
7C401-5C
7C401-15C
7C402-15C
PLDC20G10-35C

PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PALCI1618-25C

PALCI16L8-30M
PALCI6L8-35C -
PALCI6L8-40M
PALCI6LSL-35C
PALCI16L8-40M +
PALCI16L8-20M

PALCI1618-25C
PALCI16L8-30M
PALCI6LSL-35C
PALCI6L8-40M +
PALCI16L8-35C
PALCI6LSL-25C

PALCI6L8-30M +
PALCI6L8-40M
PALCI6R4-25C
PALCI16R4-30M
PALCI6R4-35C
PALCI16R4-40M

MMI
PAL16R4A-4C
PAL16R4A-4M
PAL16R4BM
PALI6R4B-2C
PAL16R4B-2M

PALI16R4B-4C
PAL16R4B-4M
PAL16R4C
PAL16R4D-4C
PAL16R4M
PAL16R6AC

PAL16R6AM
PAL16R6A-2C
PAL16R6A-2M
PAL16R6A-4C
PAL16R6A-4M
PAL16R6BM

PAL16R6B-2C
PAL16R6B-2M
PAL16R6B-4C
PAL16R6B-4M
PAL16R6C

PALI16R6D-4C

PAL16R6M
PAL16RSAC
PALI6RSAM
PALI6R8A-2C
PAL16R8A-2M
PALI6R8A-4C

PAL16R8A-4M
PAL16R8BM
PALI16R8B-2C
PAL16R8B-2M
PAL16R8B-4C
PAL16R8B-4M

PAL16R8C
PAL16R8D-4C
PAL16RSM
PALISIAC
PALISLAM
PAL20L10AC

PAL20L10AM
PAL20L10C
PAL20L10M
PAL20L2C
PAL20L2M
PAL20L8AC

PAL20LSAM
PAL20L8A-2C
PAL20L8A-2M
PAL20L8B
PAL20R4AC
PAL20R4AM

CYPRESS
PALCI6R4L-35C
PALC16R4-40M +
PALC16R4-20M
PALC16R4-25C
PALCI16R4-30M

PALCI6R4L-35C
PALCI16R4-40M +
PALCI16R4-35C
PALCI16R4L-25C
PALCI16R4-40M +
PALCI6R6-25C

PALCI6R6-30M
PALCI6R6-35C
PALCI6R6-40M
PALCI6R6L-35C
PALCI16R6-40M
PALCI16R6-20M

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

PALCI6R6-40M +
PALCI6R8-25C
PALCI6RS-30M
PALCI6RS-35C
PALCI6R8-40M
PALCI6RSL-35C

PALCI6R8-40M
PALCI6R8-20M
PALCI6R8-25C
PALCI6R8-30M
PALCI6R8L-35C
PALCI6R8-40M +

PALCI6R8-35C
PALCI6R8L-25C
PALCI6R8-40M +
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C

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

PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-15C
PLDC20G10-25C
PLDC20G10-30M

MMI CYPRESS
PAL20R4A-2C  PLDC20G10-35C
PAL20R4A-2M  PLDC20G10-40M
PAL20R4B PLDC20G10-15C
PAL20R6AC PLDC20G10-25C
PAL20R6AM PLDC20G10-30M
PAL20R6A-2C  PLDC20G10-35C
PAL20R6A-2M  PLDC20G10-40M
PAL20R6B PLDC20G10-15C
PAL20RSAC PLDC20G10-25C
PAL20RS8AM PLDC20G10-30M
PAL20R8A-2C  PLDC20G10-35C
PAL20R8A-2M  PLDC20G10-40M
PAL20RSB PLDC20G10-15C
PAL20RAIOC - PALC20RA10-30C
PAL20RAIOM  PALC20RA10-35M
PALC22V10/A  PALC22V10-35C
PLEI0PSC 7C282-30C
PLEI0PSC 7C281-30C
PLE10PSM 7C281-45M
PLE10P8M 7C282-45M
PLEI0RSC 7C235-30C—
PLE10RSM 7C235-40M —
PLE11P8C 7C291-35C
PLE11P8M 7C291-35M
PLE1IRASC 7C245-35C—
PLEI1RASM 7C245-35M —
PLE11RS8C 7C245-35C—
PLE11RS8M 7C245-35M —
PLESRSC 7C225-30C
PLESRSM 7C225-35M
MOTOROLA CYPRESS
PREFIXMCM  PREFIX:CY
SUFFIX:P SUFFIX:P
SUFFIX:S SUFFIX:D
SUFFIX:Z SUFFIX:L
1423-45 7C168-45C+
2016H-45 6116-45

2016H-55 6116-55C
2016H-70 6116-55C
2018-35 7C128-35C
2018-35 7C128-35C
2018-45 7C128-45C
2167H-35 7C167-35C
2167H-45 7C167-45C
2167H-55 7C167-45C
6147-55 TC147-45C*
6147-70 7C147-45C*
6164-45 7C186-45C
6164-55 7C186-55C
6164-70 7C186-55C
6168-35 7C168-35C+
6168-45 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 Isg ;
* = meets all performance specs except 2V data retention—may not meet Icc or Isp ;

= = functionally equivalent
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Product Line Cross Reference (continued)

MOTOROLA CYPRESS
6168-55 7C168-45C+
6168-70 7C168-45C+
611L47-55 7C14745C*
61L47-70 7C147-45C*
61L64-45 7C186-45C
61L64-55 7C186-55C
61L64-70 7C186-55C
6268-25 7C168-25C
6268-35 7C168-35C
6269-25 7C169-25C
6269-35 7C169-35C
6270-25 7C170-25C
6270-35 7C170-35C
6270-45 7C170-45C
6287-25 7C187-25C
6287-35 7C187-35C
6287-45 7C18745C
6288-25C 7C164-25C
6288-35C 7C164-35C
6288-35M 7C164-35M
6288-45M 7C164-45M
6290-25C 7C166-25C
6290-35C 7C166-35C
6290-35M 7C166-35M
6290-45C 7C166-45C
6290-45M 7C166-45M
6218725 7C187-25C
6218735 7C187-35C+.
7681 7C282-45C
T681A 7C282-45C

93422 93422C

93422 93422M

934224 93422AM
93422A 93422AC

930422 931422C

930422 9LARM-
93L422A 93L422AC
9LANA 93L422AM
NATIONAL CYPRESS
PREFIX:DM PREFIX:CY
PREFIXIDM  PREFIX:.CY
PREFIXNMC  PREFIX:CY
SUFFIX:J SUFFIX:D
SUFFIX:N SUFFIX:P
12L10C PLDC20G10-35C
14L8C PLDC20G10-35C
14L8M PLDC20G10-40M
16L6C PLDC20G10-35C
16L6M PLDC20G10-40M
1814C PLDC20G10-35C
18L4M PLDC20G10-40M
20L2M PLDC20G10-40M

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

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

2148H-3L
2%01AC
2901AM
2901A-1C
2901A-IM
2901A-2C

2901A-2M
2909AC
2909AM
2911AC
2911AM
548189

S45189A
748189
745189A
75807
75807A
TILS181

778181
TIS181A
778191
TISI91A
T78191B
778281

T1S281A
778291
TIS291A
7718291B
778401
TIS401A

778402
T78402A
718R181
778R25
T18R25B
TISR476

TISR476B
85807
85S07A
85807A
87LS181
878181

CYPRESS
2147-55M
2147-55C
2147-35C
214745C
2147-55C

2147-55M
1C147-45C
2148-55C
21148-55C
2148-45C
2148-55C

21148-55C
7C901-31C
7C901-32M
7C901-31C
7C901-32M
7C901-31C

7C901-32M
2909AC
2909M
2911AC
2911IM
54S189M

7C189-25M
74S189C
27803AC
7C190-25M
27S07AM
7C282-45M

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

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

7C402-10M
7C402-10M
7C235-40M
1C225-40M
7C225-40M
7€225-40M —

7C225-40M -~
27807C
27807AC
7C12845C+
7C282-45C
7C28245C

NATIONAL
878191
87S191A
878191B
878281
878281A

878291
878291A
878291B
875401
87S401A
878402

878402A
87SR181
87SR25
87SR25B
87SR476
87SR476B

PALI6L8A2C
PAL16L8A2M
PALI6L8AC
PAL16L8AM
PAL16L8B2C
PALI6L8B2M

PAL16L8B4C
PALI16L8B4M
PAL16LSBM
PALI6L8C
PAL16LSM
PAL16R4A2C

PAL16R4A2M
PAL16R4AC
PALI6R4AM
PAL16R4B2C
PAL16R4B2M
PALI16R4B4C

PAL16R4B4M
PAL16R4BM
PALI6R4C
PAL16R4M
PALI6R6A2C
PAL16R6A2M

PALI6R6AC
PAL16R6AM
PAL16R6B2C
PAL16R6B2M
PAL16R6B4C
PAL16R6B4M

PAL16R6BM
PAL16R6C
PAL16R6M
PALI6R8A2C
PALI6R3A2M
PALI6RSAC

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

7C291-50C
7C291-35C
7C291-35C
7C401-10C
7C401-15C
7C402-10C

7C402-15C
7C235-30C
7C22540C
7C225-30C
7C225-40C —
7C225-30C—

PALCI6L8-35C
PALCI6L8-40M
PALC16L8-25C
PALC16L8-30M
PALCI1618-25C
PALCI6L8-30M

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

PALC16R4-40M
PALC16R4-25C
PALCI16R4-30M
PALCI6R4-25C
PALC16R4-30M
PALCI6RAL-35C

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

PALCI6R6-25C
PALCI16R6-30M
PALCI6R6-25C
PALCI6R6-30M
PALC16R6L-35C
PALC16R6-40M +

PALCI6R6-20M
PALCI6R6-35C
PALC16R6-40M +
PALCI16R8-35C
PALCI6R8-40M
PALCI6R8-25C

NATIONAL CYPRESS
PALI6RSAM PALCI6R8-30M
PALI6R8B2C ~ PALCI6R8-25C
PALI6RS8BZIM  PALCI6RS-30M
PALI6RS8B4C ~ PALCI6RSL-35C
PALI6RSB4M  PALCI6R8-40M +
PAL16R8BM PALCI6R8-20M
PALI6RSC PALCI6R8-35C
PALI6RSM PALCI6R8-40M +
PAL20L10B2C  PLDC20G10-25C
PAL20L10B2M  PLDC20G10-30M
PAL20L10C PLDC20G10-35C
PAL20L10M PLDC20G10-40M
PAL20L.2C PLDC20G10-35C
PAL20L8AC PLDC20G10-25C
PAL20L8AM PLDC20G10-30M
PAL20L8BC PLDC20G10-25C
PAL20LSBM PLDC20G10-30M
PAL20L3C PLDC20G10-35C
PAL20L8M PLDC20G10-40M
PAL20R4AC PLDC20G10-25C
PAL20R4AM PLDC20G10-30M
PAL20R4BC PLDC20G10-25C
PAL20R4BM PLDC20G10-30M
PAL20R4C PLDC20G10-35C
PAL20R4M PLDC20G10-40M
PAL20R6AC PLDC20G10-25C
PAL20R6AM PLDC20G10-30M
PAL20R6BC PLDC20G10-25C
PAL20R6BM - PLDC20G10-30M
PAL20R6C PLDC20G10-35C
PAL20R6M PLDC20G10-40M
PAL20RSAC PLDC20G10-25C
PAL20R8AM PLDC20G10-30M
PAL20R$BC PLDC20G10-25C
PAL20RSBM PLDC20G10-30M
PAL20RSC PLDC20G10-35C
PAL20RSM PLDC20G10-40M
NEC CYPRESS
PREFIX:uPD PREFIX:CY
SUFFIX:C SUFFIX:P
SUFFIX:D SUFFIX:D
SUFFIX:K SUFFIX:L
SUFFIX:L SUFFIX:F
2147A-25 7C147-25C
2147A-35 2147-35C
2147A-45 2147-45C

21472 2147-55C

21473 2147-55C

2149 2149-55C

2149-1° 214945C

21492 2149-35C

21672 7C167-45C

ote: Unless otherwise noted, product meets all performance specs and is within 10 mA on Iccand 5 mA onIsp;
+ = meets all performance specs but may not meet Icc or Isp ;

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

— = functionally equivalent
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Product Line Cross Reference (continuea)

NEC CYPRESS RAYTHEON CYPRESS TI
2167-3 7C167-45C 29683AC 7C292-50C+ PREFIX:TBP
429 7C292-50C 29683AM 7C292-50M + PREFIX:TIB
429-1 7€292-50C 29683A5C 7C291-50C+ SUFFIX:F
4292 7C292-50C 29683ASM 7C291-50M + SUFFIX:]
429-3 7C292-35C 29683C - 7C292-50C+ SUFFIX:N
4311-35 7C167L-35C 29683M 7C292-50M + 22V10AC
4311-45 7C167-45C 296838C 7C291-50C+ 22Vi0AM
4311-55 7C167-45C 29683SM 7C291-50M + 21C291-3
4314-35 7C168L-35C+ 29VP364DB 7C264-55M 27C291-30
431445 7C168L-45C + 29VP864SB 7C263-55M 27C291-5
4314-55 7C168L-45C+ 29VS864SB 1C261-55M 27C291-50
4361-40 7C187-35C 39VP864D 7C264-55C 27C292-3
4361-45 7C187-45C 39VP864S 7C263-55C 271C292-35
4361-55 7C187-45C 39VS8648 7C261-55C 27C292-5
4361-70 7C187-45C 21C292-50
4362-45 7C164-45C SIGNETICS CYPRESS 28L166W
4362-55 7C164-45C PREFIX:N PREFIX:CY 28L86AMW
436270 7C164-45C PREFIX:S PREFIX:CY 28L86AW
4363-45 7C166-45C SUFFIX:883B SUFFIX:B 285166W
4363-55 7C166-45C SUFFIX:F SUFFIX:D 28886AMW
4363-70 7C166-45C SUFFIX:G SUFFIX:L 28886AW
SUFFIX:N SUFFIX:P 38L165-35C
RAYTHEON CYPRESS SUFFIX:R SUFFIX:F 38L165-45C
PREFIX:R PREFIX:CY N745189 748189C 38L166-35
SUFFIX:B SUFFIX:B N82HS641 7C264-55C 38L166-45
SUFFIX:D SUFFIX:D N82HS641A 7C264-45C 38L85-45C
SUFFIX:F SUFFIX:F N82HS641B 7C264-35C 38R165-18C
SUFFIX:L SUFFIX:L NS§2LS181 7C282:45C 38R165-25C
SUFFIX:S SUFFIX:S N8§25181 7C282-45C 38R85-15C
29631AC 7C282-45C N828181A 7C282-45C 388165-25C
29631AM 7C282-45M N825181B 7C282-45C 388165-35C
29631ASC 7C281-45C N82§8191A—3 7€291-50C 38885-30C
29631ASM 7C281-45M N825191A—6 7C292-50C S4HC189
29631C 7C282-45C N825191B—3 7C291-35C S4HCT189
29631IM 7C282-45M N828191B—6 7€292-35C S4LS189A
296315C 7C281-45C N§25191-3 7€291-50C S4LS219A
29631SM 7C281-45M N828191—6 7C292-50C 545189A
29633AC 7C282-45C+ 8545189 545189M 74ACT29116
29633AM 7C282-45M + S82HS641 7C264-55M T4ACT29116-1
29633A8C 7C281-45C+ S82LS181 7C282-45M 7489
29633ASM 7C281-4SM + 5828181 7C282-45M 74HC189
29633C 7C282-45C+ S825181A 7C282-45M T4HC219
29633M 7C282-45M + $828191A--3 7C291-50M 74HCT189
296335C 7C281-45C+ $825191A—6 7C292-50M 74LS189A
29633SM 7C281-45M + $8281918—3 7C291-50M T4LS219A
29681AC 7€292-50C S828191B—6 7C292-50M T45189A
29681AM 7C292-50M §828191—3 7C291-50M 7431898
29681ASC 7C291-50C $828191—6 7C292-50M HCT9510E
29681ASM 7C291-50M HCT9510E-10
29681C 7C292-50C TI CYPRESS HCT9510M
29681M 7€292-50M PREFIX:JBP PREFIX:.CY PALI6LSAC
29681SC 7€291-50C PREFIX:PAL SUFFIX:P PALI6L8AM
29681SM 7C291-50M PREFIX:SN PREFIX:CY PALI16L8A-2C

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

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

7C292L-35C+
7C2921L-35C+
7C292L-50C +
7C292L-50C+
7C292-50C
7C282-45M

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

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

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

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

7C190-25C
7C189-25C
27L803C
27807C+
74S189C
7C189-25C

7C510-75C +
7C510-75C+
7C510-15M +
PALCI16L8-25C
PALCI6L8-30M
PALCI6L8-35C

I CYPRESS
PALI6LSA-2M  PALCI6L8-40M
PALI6L8-20M  PALCI6L8-20M
PAL16L8-25C  PALCI6L8B-2C
PALI6L8-30M  PALCI6L8-30M
PALI6R4AC  PALCI6R4-25C
PALIGR4AM  PALCI6R4-30M
PALI6R4A-2C  PALCI6R4-25C
PALI6R4A-2M  PALCI6R4-40M
PALI6R4-20M  PALC16R4-20M
PALI6R4-25C  PALCI6R4-25C
PALI6R4-30M  PALCI6R4-30M
PALI6R6AC  PALCI6R6-25C
PALI6R6AM  PALCI6R6-30M
PALI6R6A-2C  PALCI6R6-25C
PALI6R6A-2M  PALCI6R6-40M
PALI6R6-20M  PALCI6R6-20M
PALI6R6-25C  PALCI6R6-25C
PALI6R6-30M  PALCI6R6-30M
PALI6RSAC  PALCI6R8-25C
PALIGRSAM  PALCI6R8-30M
PALI6R8A-2C  PALC16R8-25C
PALI6R8A-2M  PALCI6RS-40M
PALI6RS-20M  PALCI6R8-20M
PALI6R8-25C  PALCI6R8-25C
PALI6RS-30M  PALCI6R8-30M
PAL2L10AC - PLDC20G10-35C
PAL2LI0AM  PLDC20G10-30M
PAL20L10A-2C  PLDC20G10-25C
PAL20L10A-2M  PLDC20G10-30M
PAL20L8AC PLDC20G10-25C
PAL20L8AM  PLDC20G10-30M
PAL20L8A-2C  PLDC20G10-25C
PAL20L8A-2M  PLDC20G10-30M
PAL2OR4AC  PLDC20G10-25C
PAL20R4AM  PLDC20G10-30M
PAL20R4A-2C  PLDC20G10-25C
PAL20R4A-2M  PLDC20G10-30M
PAL2R6AC  PLDC20G10-25C
PAL20R6AM  PLDC20G10-30M
PAL20R6A-2C  PLDC20G10-25C
PAL20R6A-2M ~ PLDC20G10-30M
PAL20RSAC PLDC20G10-25C
PAL2RSAM  PLDC20G10-30M
PAL20R8A-2C  PLDC20G10-25C
PAL20R8A-2M  PLDC20G10-30M
TOSHIBA CYPRESS
PREFIX:P SUFRIX:P
PREFIXTMM  PREFIX.CY
SUFFIX:D SUFFIX:D
2015A-10 7C128-55C+
2015A-12 7C128-55C+
2015A-15 7C128-55C+

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

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

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

TOSHIBA CYPRESS VTI CYPRESS WsI CYPRESS
2015A-90 7C128-55C+ 20C98-45 7C185-45C+ SUFFIX:D PREFIX:CY
2018-25 7C128-25C 20C99-35 7C185-35C+ SUFFIXM SUFFIX:P
2018-35 7C128-35C 20C99-45 7C185-45C+ SUFFIX:P PREFIX:CY
2018-45 7C128-45C 2130-10 7C130-55C 29C01C 7C9%01-31C
2018-55 7C128-55C+ 2130-12 7C130-55C STC128F-70 7C251-55C
2068-25 7C168-25C 1C122-15 7C122-15 STC128F-70M 7C251-55M +
2068-35 7C168-35C 1C122-25 7C122-25 57C128F-90 7C251-55C
2068-45 7C168-45C 1C122-35 1C122:35 5S7CI128F-90M 7C251-55M +
2068-55 7C168-45C VL2010-65 7C510-65C 57C191-40 7C292-35C
2069-35 7C169-35C VL2010-70 7C510-65C 57C191-55 7C292-50C
2078-25 7C170-25C VL2010-90 7C510-75C 57C191-55M 7C292-50M
2078-45 7C170-45C VT64K$4-35 7C164-35C 57C191-70 7C292-50C
2078-55 7C170-45C VT64KS4-45 7C164-45C 51C191-70M 7C292-50M
2088-35 7C186-35C VT64KS4-55 7C164-45C 57C291-40 7€291-35C
2088-45 7C186-45C VT65K84-35 7C166-35C S1C291-55 7C291-50C
2088-55 7C186-55C VT65KS4-45 7C166-45C 57C291-55M 7C291-50M
5541625 7C164-25C VT65KS4-55 7C166-45C 57C291-70 7C291-50C
55416-35 7C164-35C 57C291-70M 7C291-50M
55416-45 7C164-45C WEITEK CYPRESS 57C49-55 7C264-55C+
5541725 7C166-25C 1010AC 7C510-75C 57C49-55M 7C264-55M
55417-35 7C166-35C 1010AM 7C510-75M 57C49-70 7C264-55C+
55417-45 7C166-45C 1010BC 7C510-75C 57C49-710M 7C264-55M
5561-45 7C18745C+ 1010BM 7C510-75M 57C49-90 7C264-55C +
5561-55 7C187-45C+ 1010C 7C510-75C 57C49-90M 7C264-55M
5561-70 7C187-45C+ 1010M 7C510-75M 59016C 7C9101-40C
5562-35 7C187-35C 1516AC 7C516-75C 59016C 7C9101-45M
5562-45 7C187-45C 1516AM 7C516-75M 5901C 2901CC+
5562-55 7C187-45C 1516BC 7C516-55C 5901M 2901CM +
1516BM 7C516-75M 5910AC 7C910-40C
TRW CYPRESS 1516C 7C516-75C 5910AM 7C910-46M
MPY016HA 7C516-75M 1516M 7C516-15M 59510 7C510
MPY016HC 7C516-75C 2010AC 7C510-55C 59516 7C516
MPY016KA 7C516-75M 2010AM 7C510-15M 59517 7C517
MPY016KC 7C516-75C 2010BC 7C510-45C
TDC1010A 7C510-75M 2010BM 1C510-55M
TDC1010C 7C510-75C 2010C 7C510-75C
TMC2010A 7C510-TSM+ 2010DC 7C510-55C
TMC2010C 7C510-75C+ 2010DM 7C510-75M
TMC2110A 7C510-5M 2010M 7C510-15M +
TMC2110C 7C510-75C 2516AC 7C516-55C
TMC216HA 7C516-15M 2516AM 7C516-75M
TMC216HC 7C516-75C+ 2516C 7C516-75C
2516DC 7C516-45C
VTI CYPRESS 2516DM 7C516-55M
20C18-35 7C128-35C+ 2516M 7C516-1SM +
20C68-25 7C168-25C 2517AC 7C517-55C
20C68-35 7C168-35C 2517AM 1C517-15M
20C69-25 7C169-25C 2517C 7C517-75C
20C69-35 7C169-35C 251 7C517-15M +
20C79-25 7C170-25C
20C79-35 7C170-35C WSI CYPRESS
20C79-45 7C170-45C PREFIX:WS PREFIX:CY
20C98-35 7C185-35C+ SUFFIX:C 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 ;
* = meets all performance specs except 2V data retention—may not meet Icc or Isp ;
— = functionally equivalent
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%NDWR Section Contents

Static RAMs (Random Access Memory)

Device Number Description

CY2147 4096 x 1Static RAM .....ontiiniii it
CY2148 1024 x4 Static RAM ......... ...t
CY21L48 1024 x 4 Static RAM, LowPower................covvvnn..
CY2149 1024 x4 StaticRAM ... ...t
CY21L49 1024 x 4 Static RAM, LowPower . ................coouunn.
CY6116 2048 x 8StaticRAM ... it
CY7C122 256 x 4 Static RAM Separate I/O ............ooviiinnn .
CY7C123 256 x 4 Static RAM Separate [/O ................oovn
CY7C128 2048 x8StaticRAM ... .ottt i
CY7C130 1024 x 8 Dual Port Static RAM ...........coviviiiinnn.,.
CY7C140 1024 x 8 Dual Port Static RAM ..........................
CY7C132 2048 x 8 Dual Port StaticRAM .............cocvvinnnn...
CY7Cl142 2048 x 8 Dual Port StaticRAM ...................cooent.
CY7C147 4096 x 1StaticRAM ... ..ottt
CY7C148 1024 x4 StaticRAM ... ..ottt iinanes
CY7C149 1024 x4 StaticRAM ...
CY7C150 1024 x 4 Static RAM Separate [/O .. .........oovvviinn.,
CY7C152 Self-Timed Cache Static RAM ... ....iiiiniiininnnnnnnen
CY7C158 Self-Timed Pipelined Static RAM ...........................
CY7C159 Self-Timed Pipelined Static RAM ..............cooviiinn....
CY7Cl161 16,384 x 4 Static RAM Separate I/O ...........oovvvieninen.
CY7Cl162 16,384 x 4 Static RAM Separate I/O ........................
CY7C164 16,384 x4 StaticRAM ... ... .. it
CY7C166 16,384 x 4 Static RAM with Output Enable ..................
CYT7C167 16,384 x 1 StaticRAM ...ttt
CY7C168 4096 x4 Static RAM ...ttt
CY7C169 4096 x4 StaticRAM ... ... i
CY7C170 4096 x 4 Static RAM with Output Enable ..................
CY7C171 4096 x 4 Static RAM Separate I/O ........................
CY7C172 4096 x 4 Static RAM Separate I/O ........................
CY7C185 8192x8StaticRAM ........ ... ettt
CY7C186 8192x8StaticRAM ..ottt
CY7C187 65,536 x 1StaticRAM ... ...ttt
CY7C189 16x4StaticRAM ... ... it
CY7C190 16x4StaticRAM ...t
CY7C191 65,536 x 4 Static RAM Separate I/O ............oovviviinnn.
CY7C192 65,536 x 4 Static RAM Separate I/O ........................
CY7C19%4 65,536 x4 StaticRAM . ... ...t
CY7C196 65,536 x 4 Static RAM with Output Enable ..................
CY7C197 262,144 x 1StaticRAM .. ...ttt
CY7C198 32,768 x 8StaticRAM ... ...t e
CY7C199 32,768 x 8 Static RAM ...ttt
CY745189 16x4StaticRAM ...t
CY27LS03 16x4StaticRAM ..ot
CY27S03 16 x4StaticRAM ....... ..o,
CY27807 16x4StaticRAM .........iiiiiiiiiiiiiiiii
CY93422A 256 x 4 Static RAM Separate I/O ..................o.ul,
CY93L422A 256 x 4 Static RAM Separate /O .................ooolt.
CY93422 256 x 4 Static RAM Separate I/O ..................... ...

CY93L422 256 x 4 Static RAM Separate I/O ..................o0un
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CY2147

—= &~ SEMICONDUCTOR
Features Functional Description
¢ Automatic power-down when The CY2147 is a high performance
deselected CMOS static RAM organized as
: 4096 x 1 bit. Easy memory expansion is
) SCPIZIefl)/szg:e: primum provided by an active LOW chip en-
. able (CE) and three-state drivers. The
¢ High speed CY2147 has an automatic power-down
— 35 ns feature, reducing the power consump-

tion by 80% when deselected.

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

Low active power
~ 690 mW (commercial)
— 770 mW (military)

Low standby power

— 140 mW Data 1(l)n the inputl pin (DI) is th:it;en
R into the memory location specified on
® El'll;ﬁu:;)mpatlble inputs and the address pins (Ag through A11).

Capable of withstanding greater
than 2000V electrostatic

4096 x 1 Static R/W RAM

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

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

discharge
Logic Block Diagram Pin Configuration
[ ~<1 ° %ot
A2
INPUT BUFFER nd s
Z nd-
s
e I as[]e
A= B g oo(}7
a—» § :> 64 x 64 :> M 00 wells
Az—mf B ARRAY 2 ann]e
Ag—p g %
Ar—p] ¢ 0013-2
e,
POWER
COLUMN DECODER | | DOWN L@_}
Pritns N
A4 As Ag Ag AtgAn
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




S oress CY2147
%&ICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.) s
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C LatchupCurrent ..............cooiiiiin., >200 mA
Supply Voltage to Ground Potential .
(Pin 18 EOPINO). e v vnnnnnenennn, —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient v
inHighZState................o.... —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 Militaryl5] _55°C to +125°C 5V +10%
Electrical Characteristics Over Operating Rangel4]
Parameters Description Test Conditions Min, Max. Units
Vou Output HIGH Voltage " Voc = Min, Iog = —4.0mA 2.4 \'4
VoL Output LOW Voltage Vce = Min, Iop, = 12.0 mA 0.4 v
Vi Input HIGH Voltage 2.0 Vce \"
ViL Input LOW Voltage —3.0 0.8 \4
Irx Input Load Current GND < Vi £ Ve -10 +10 BA
GND < Vo<V
Ioz Output Leakage Current Output Disc;.bl ed cc —50 +50 HA
Output Short Circuit _ _
Ios Curventll] Vce = Max,, Vout = GND —350 mA
I Ve Operating Supply Vce = Max. Commercial 125 mA
cc Current Ioyr = OmA Military 140
I Automatic CE[2] Max. Vee, Commercial 25 mA
SB Power Down Current CE > Viy Military 25
Capacitancel3]
Parameters Description Test Conditions Max. Units
CiN Input Capacitance Ta = 25°C,f = 1 MHz 5
. Vee = 5.0V PF
Cout Output Capacitance cc = 6
Notes:

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

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

AC Test Loads and Waveforms

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

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

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

R1329 R13209
5V 5V
OUTPUT Q——I—— OUTPUT o———I—v INPUT PULSES
< R2 - <E R2 30V ) o 20%
INcLUDING T 30 PF 2029 8F  Sam2q
e | ] 1 I
score L L. SCOPE =k GND
- - - = <bns <b6ns
0013-3 0013-4
Figure 1a Figure 1b Figure 2
Equivalent to:
THEVENIN EQUIVALENT
1259
OUTPUT O————AA—01.90V

0013
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SEMICONDUCTOR
Switching Characteristics Over Operating Rangel4: 6]
Parameters Description 2147-35 2147-45 247.5% Units
Min. | Max. | Min, | Max. | Min. | Max.
READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tLZCE CE LOW to Low ZI[8] 5 5 5 ns
tHZCE CE HIGH to High 217, 8] 30 30 30 ns
tpu CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 20 20 ns
WRITE CYCLED]
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 35 45 45 ns
tAW Address Set-up to Write End 35 45 45 ns
tHA Address Hold from Write End 0 0 10 ns
tsA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 25 25 ns
tsD Data Set-up to Write End 20 25 25 ns
tHD Data Hold from Write End 10 10 10 ns
tLZWE WE HIGH to Low ZI[8! 0 0 0 ns
tHZWE WE LOW to High Z[7, 8] 0 20 0 25 0 25 ns
Notes:

6. Test conditions assume signal transition times of 5 ns or

less, timing

reference levels of 1.5V, input pulse levels of 0 to 3.0V and output
loading of the specified Ioy /1oy and 30 pF load capacitance.
7. tazcE and tyzwE are tested with Cp = 5 pF as in Figure 1b. Tran-

sition is measured +500 mV from steady state voltage.

8. Atany given temperature and voltage condition, tyz is less than ty z

for all devices.

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

el

10.

12.

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

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

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

WE is HIGH for read cycle.

. Device is continuously selected, CE = Vj..

Address valid prior to or coincident with CE transition LOW.

RC

ADDRESS )e

taA |
Fe——— tona ————>|
DATA OUT PREVIOUS DATA VALID DATA VALID
0013-6
Read Cycle No. 2 (Notes 10, 12)
= N £
tace
tuzce [+ thace—*| HiGH
HIGH IMPED, IMPEDANCE
DATA OUT Nt VA ( ( i DATA VALID )
re——1tpy f———- tpp ———={
Vee \ icc
SUPPLY 60% 50%
et k %8

0013-7



% CY2147
SEMICONDUCTOR

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

) J—

= \\ A% 77777777777,

sa PWE

DATA IN X DATA-IN VALID *

DA — \I HIGH lMPEDl{I\:l:z:E r_
\TA OUT DATA UNDEFINED , \
0013-8
Write Cycle No. 2 (CE Controlled) (Note 9)
ADDRESS >( )‘
tsa . ——
= * f
1 SD- D"
DATAIN * DATA-IN VALID k
f— 1 2ZWE
—‘7\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED /
0013-9

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

Ordering Information

S(l:l e;;d Ordering Code P:;:;l:ege Oll):;:;i:g
35 CY2147-35 PC P3 Commercial
CY2147-35DC D4
45 CY2147-45 PC P3 Commercial
CY2147-45 DC D4
CY2147-45 DMB D4 Military
55 CY2147-55 PC P3 Commercial
CY2147-55 DC D4
CY2147-55 DMB D4 Military

24



CY2147

%
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
Vi 1,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Is 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

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

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

Document #: 38-00023-B
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Features

¢ Automated power-down when
deselected (2148)

¢ CMOS for optimum speed/
power

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

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

¢ TTL compatible inputs and
outputs

CY2148/CY211.48
CY2149/CY21149

Functional Description

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

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

1024 x 4 Static R/W RAM

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

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

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

eration of the memory. When the chip enable (WE) is high.
Logic Block Diagram Pin Configuration
A A4
A: . s STORAGE MATRIX As(]1 18 [1Vce
yp—— As[]2 17 [J A7
Ag—= [ 6ax16 | 6ax16 | 6ax16 | 6ax16 A
== om a3 16 pAs
A4 —») DECODERS A3[]4 15[ JAg
T(zm ONLY) Ag I; 5 14 b 1/09
A ADDRESS A 13
Aa___: BUFFERS = ; 1101
0 - SENSE AMPLIFIERS Az: 7 12[71/0,
A1—= coLumn
Az —»] DECODERS C_SE 8 11 D 1/03
b 2148 onLv) GND[ 9 100 WE
| Vss
es—»~L
DATA BUFFERS 0015-2
WE ——————————p]
— TTTT
Vss ——s 1/0p 1101 1/02 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
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CY2148/CY21148

;;%m CY2149/CY21149
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C DCInput Voltage ................... —3.0Vto +7.0V
Ambient Temperature with Output Current into Outputs (Low) ............. 20 mA
Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential Operatmg Range
(Pin18toPin9)..................... —0.5Vto +7.0V Ambient
. Range Temperature Vee
DC Voltage Applied to Outputs - P
inHighZState. ........coovvvneenn... —0.5V to + 7.0V Commercial 0°Cto +70°C 5V +10%
Military[“] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range(12]
Parameters Description Test Conditions 21148/9 2148/9 Units
Min. [ Max. | Min. | Max.
IoH Output HIGH Current | Vo = 2.4V Vce = 4.5V —4 —4 mA
ToL Output LOW Current | Vor, = 0.4V Ty = 70°C 8 8 mA
Ta = 125°C 8
Vid Input HIGH Voltage 2.0 6.0 2.0 6.0 \4
ViL Input LOW Voltage —3.0| 0.8 —3.0| 08 N
Iix Input Load Current Vss < Vi < Vee —10 10 —10 10 BA
< < o o
Toz 8;‘;5:;}“‘“’“3 gﬂfut o= VO Ty = —55°Cto+125°C| =50 | 50 | =50 | 50 | pA
i 13
G ;npu:/(z)apacnance[ ] Test Frequency = 1.0 MHz £ ) pF
nput/Output Ta = 25°C, All Pins at OV, Ve = 5V
Cro Capacitancel13 ! !
Iec Vcc Operating Max. Voo, CS € Vi | Ta = 0°C to +70°C 120 140 | o
Supply Current Output Open Ta = —55°Cto +125°C 140
1 Automatic CS Max. Ve, 2148 | Tpo = 0°Cto +70°C 20 30 mA
SB Power Down Current | CS = Vg only [ T A = —55°Cto +125°C 30
ro Peak Power-On Max. Vee, 2148 | Tpo = 0°Cto +70°C 30 50 mA
Current CS > vigl3! only [ T A = —55°Cto +125°C 50
Tos Output Short GND < Vg < Vecll0l | T = 0°Cto +70°C +275 275] A
Circuit Current Ta = —55°Cto +125°C +350
Notes:

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

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

CS LOW and WE LOW. Both signals must be LOW to initiate a

write and either signal can terminate a write by going HIGH. The

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

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

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

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

AC Test Loads and Waveforms

R1481Q

L

R1481Q

5V

O————AAA—m
ouTPUT CF-—I——-ﬂ
I 30 pF

INCLUDINI
- JIG AND
= SCOPE

A

Figure 1a
Equivalent to:

Figure 1b

THEVINEN EQUIVALENT
16792

OUTPUT O————AMN—0 1.73V 0015-4

—

1

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

. WE is HIGH for read cycle.

. Device is continuously selected, CS = VyL.

. 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.

. Ta is the “instant on” case temperature.

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

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

(=R - e ]

1

3

ALL INPUT PULSES

90% 90%
10%
GND 10%
10ns 10ns
0015-5
Figure 2



CY2148/CY21148

% CY2149/CY21149
SEMICONDUCTCR
Switching Characteristics[12]
Parameters Description 2148/9-35 2148/9-45 2148/9-55 Units
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
Address Valid to Address Do Not
tRC Care Time (Read Cycle Time) 35 45 33 s
Address Valid to Data Out
taa Valid Delay (Address Access Time) 35 45 33 . s
tacsi 4] Chip Select LOW to Data Out Valid 35 45 55 ns
tacsa] (CY2148 only) 45 55 PR
Chip Select LOW to Data Out Valid
tACS (CY2149 only) 15 20 25 ns
11 161 Chip Select LOW to 2148 10 10 10 s
Lz Data Out On 2149 5 5 5
Chip Select HIGH to Data
6 p
trz16] Out Off 0 20 0 20 0 20 ns
Address Unknown to Data Out
foH Unknown Time 0 5 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 33 ns
Write Enable LOW to
2
twl?] Write Enable HIGH 30 35 40 1s
tWR Address Hold from Write End 5 5 5 ns
Write Enable LOW to Output
6.
twz[6] 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
tewl?] Enable HIGH 30 40 0 ns
6] Write Enable High to Output
t()vv[ 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 :
DATA OUT PREVIOUS DATA VALID DATA VALID

0015-6



CY2148/CY21L48
% CY2149/CY21L49
SEMICONDUCTOR
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 7, 9)

tRC
L) yL 7£
tacs
wz ! le—tuz
‘ HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT (XX)OG( DATA VALID 3____
j+——tpy BB et tpp ———{
1cc
sum\’lf\c( 50% 50%1
CURRENT N IS8
0015-9
Write Cycle No. 1 (WE Controlled)
'W\: »|
ADDRESS * %
tow
[+3
\(\;&\ ‘527?/2777777274
taw tWR ——
tas twp
b PANN 7
} tow tDH
DATA /O * DATA-IN VALID %
p———— Wz j——-—tow _—T
L‘ HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED )
0015-8
Write Cycle No. 2 (CS Controlled)
twe {
ADDRESS *
tow
— tAs [e——
— /
& N Y '
taw wa
twp
WE R
AALELRARRRRRRRRRRAR /777777777
——tow te—ton
DATA 1/0 i DATA-IN VALID %
Wz
DATA 1/0 DATA UNDEFINED HIGH IMPEDANCE
0015-7

Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a HIGH impedance state.
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CY2148/CY21L48
5}%%5 CY2149/CY211L49
SEMICONDUCTOR

Ordering Information

Speed . Package Operating

(as) Ordering Code Type Range

35 CY2148-35PC P3 Commercial
CY2149-35 PC
CY2148-35DC D4
CY2149-35 DC
CY21L48-35 PC P3 Commercial
CY21L49-35 PC
CY21L48-35 DC D4
CY21149-35 DC

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

55 CY2148-55 PC P3 Commercial
CY2149-55 PC
CY2148-55 DC D4
CY2149-55 DC
CY2148-55 DMB D4 Military
CY2149-55 DMB
CY21L48-55 PC P3 Commercial
CY21L49-55 PC
CY21L48-55 DC D4
CY21L49-55 DC
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CY2148/CY211.48
CY2149/CY21149

%
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Ion 1,2,3
IoL 1,2,3
Viu 1,2,3
Vi 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isgl!] 1,2,3

Switching Characteristics

Parameters j Subgroups
READ CYCLE

trRC 7,8,9,10,11
tAA 7,8,9,10,11
tacsi(i! 7,8,9,10,11
tacsz 7,8,9,10,11
tacsl?] 7,8,9,10,11
tOH 7,8,9,10,11-
WRITE CYCLE

twe 7,8,9,10,11
twp 7,8,9,10,11
tWR 7,8,9,10,11
tpw 7,8,9,10,11
tDH 7,8,9,10,11
tAs 7,8,9,10,11
tAW 7,8,9,10,11

Notes:

1. CY2148 only.
2. CY2149 only.

Document #: 38-00024-B
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Features

¢ Automatic power-down when

deselected

CMOS for optimum

speed/power

High speed—35 ns

Low active power
— 660 mW

Low standby power

— 110 mW

TTL compatible inputs and

outputs

Capable of withstanding greater
than 2001V electrostatic

CYé6116

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 (A through A ).
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 1/07) is written into the memory loca- sure alpha immunity.
Logic Block Diagram Pin Configurations
‘ $ é & % & 1/0g
1/01
4
Ag @
Ag :a; . 1103
A7 g 0087-2
As z > 128x 16 x 8 1/04
As 2 ARRAY
As 1/05
i
— 1/06
] |
W_E l COLUMN DECODER b 1/07
OF
=D T
Az Az A1 Ag
0087-1
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. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent............cooovviiiinn, >200 mA
Supply Voltage to Ground Potential .
(Pin 24 10 Pin 12) v novreernrnnns —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
inHighZState...................... —0.5Vto +7.0V Range Temperature Vee
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Militaryl4] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel3]
CY6116-35, 45, 55
Parameters Description Test Conditions Units 2
Min. Max.
VoH Output HIGH Voltage Vce = Min, Iog = —4.0mA 2.4 v
VoL Output LOW Voltage Vce = Min, Ior, = 8.0mA 0.4 A\
Via Input HIGH Voltage 2.0 Vee v
ViL Input LOW Voltage -3.0 0.8 v
Iix Input Load Current GND < Vi < Vcc —10 10 HA
Output Leakage GND < Vi £ Ve
Toz Current Output Disabled 10 pA
Output Short _ - _
Tos Circuit Currentl1] Vcc = Max, Vout = GND 300 mA
Tec Ve Operating Ve = Max. Commercial 120 mA
Supply Current IouT = OmA Military 130
Isp Automatic CE Max. Ve, Commercial 20 mA
Power Down Current CE = Vin Military 20
Capacitancel[2]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 5
- pF
Cout Output Capacitance Vce = 5.0V 7
Notes:

1. Not more than 1 output should be shorted at one time. Duration of

the short circuit should not exceed 30 seconds.

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

affect these parameters.

AC Test Loads and Waveforms

information.

R14810 R1481Q
5 V O AAA 5V Or—————AAA——
OUTPUT 0—-I—— OUTPUT Q—T—-4
[ .
0pF  SR2 5 pF > R2
> 255Q 2550
INCLUDING INCLUDING
—=JIG AND 4 JIG AND =
= SCOPE 00874 = SCOPE ~ 0087-5
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT
1679
OUTPUT O———AAA———0 1.73V 0087-7

2-13

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

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

ALL INPUT PULSES

3ov § L
80% 90%
GND o 10%
Sns 5ns
0087-6
Figure 2



% CY6116
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4. 6]

. 6116-35 6116-45 6116-55 )
Parameters Description Units
Min. | Max. | Min. | Max. | Min. [ Max,
READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tDOE OE LOW to Data Valid 15 20 25 ns
tLZOE OELOW toLow Z 0 0 0 ns
tHZOE OE HIGH to High Z[7] 15 15 20 ns
tLZCE CE LOW to Low ZI[8] 5 5 5 : ns
tHZCE CE HIGH to High Z[7, 8] 15 20 20 ns
tpu CE LOW to Power Up 0 0 0 ns
tPD CE HIGH to Power Down 20 25 25 ns
WRITE CYCLE!
twc Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 40 40 ns
tAW Address Set-up to Write End 30 40 40 ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-up to Write Start 0 0 0 ns
tPWE ‘WE Pulse Width 20 20 25 ns
tsp Data Set-up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z 15 15 20 ns
tLZWE WE HIGH to Low Z 0 0 0 ns
Notes:
5. Data 1/0 Pins enter high-impedance state, as shown, when OE is 9. The internal write time of the memory is defined by the overlap of
held LOW during write. CE LOW and WE LOW. Both signals must be LOW to initiate a
6. Test conditions assume signal transition times of 5 ns or less, timing write and either signal can terminate a write by going HIGH. The
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output data input setup and hold timing should be referenced to the rising
loading of the specified Ior/Ion and 30 pF load capacitance. edge of the signal that terminates the write.
7. tHZOE, tHzCE and tyzwE are specified with Cr, = 5 pF as in Figure 10. WE is HIGH for read cycle.
1b. Transition is measured * 500 mV from steady state voltage. 11. Device is continuously selected. OE, CE = Vi
8. At any given temperature and voltage condition, tizcg is less than 12. Address valid prior to or coincident with CE transition LOW.
tLzcg for any given device.
Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)
tRe |
ADDRESS %
taa |
toHa
DATA QUT PREVIOUS DATA VALID ) DATA VALID
0087-8
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%ICONDUCIOR

CYé6116

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

& )

TN

DATA OUT

tRC
/
N 7
tace
N
tDOE T tHZOE
[e— tHzce—|

— thos———‘
HIGH IMPEDANCE \/ /7

Vee
SUPPLY
CURRENT

HIGH
7 IMPEDANCE
]‘ AR RN DATA VALID )——-———

tzce >

je——tpy

jt————tpp

50%

Icc

\
o L 1SB

0087-9

Write Cycle No. 1

(WE Controlled) (Notes 5, 9)

twe ]
ADDRESS ’( ;
tsce
a /
A MK 2L/1/00 11
taw tHA
tsA twe
we /
ANAX 7
|- tsp tHD
DATA IN * DATA-IN VALID %
<—-tnzw5—-| [ tLzwe———|
DATA I/0 DATA UNDEFINED } HIGH IMPEDANCE
0087-10
Write Cycle No. 2 (CE Controlled) (Notes 5, 9)
twe {
ADDRESS *
tsA ! tsce -
= {
CE * 7
taw tHa
wE (::;(;(;;;;(:K 7;;;;;;;;;;;;;;
f tsp tHD
DATA IN DATA-IN VALID *
<———'uzws—4|
| HIGH IMPEDANCE

DATA I/0 DATA UNDEFINED /

0087-11

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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CY6116

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc. tsa

NORMALIZED taa

NORMALIZED fpo

NORMALIZED SUPPLY CURRENT
. vs. SUPPLY VOLTAGE

1.2
Icc

10
0.8
0.6
04

0.2 Iss

0.0

4.0 45 50 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

14

1.3

1.2

1.1 P

\\ Ta = 25°C
1.0
——

09

08

40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
o ¥e SUPPLY VOLTAGE

25

20

15

1.0

0.5

0.0
0.0

1.0 20 30 4.0
SUPPLY VOLTAGE (V)

50

NORMALIZED Icc, Is

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

12
1.0 Tee
0.8
0.6
04
Vec =60V
ViN =60V
0.2 -
Is
0.0
-55 250 1250
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
R vs, AMBIENT TEMPERATURE

14

12 Sz

10

Vec =50V
0.8 e
06
-55 25 126

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE

vs. OUTPUT LOADING
300
2.0
200 o
15.0 /
100

Ta = 25°C
)/ Ve = 450 V

5.0
00 -

0 200 400 600 800 1000

CAPACITANCE (pF)

2-16

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80
60
Vec =50V
Ta = 25°C
a0 \
20 P
0
00 10 20 3.0 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
140 vs. OUTPUT VOLTAGE
120 -
v ”
100 V4
Vec =5.0V
Ta = 25°C
® /
60 /
40 /
20
0
0.0 10 20 3.0 a0
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. CYCLE TIME
14 ]
Vec =50V
1371, =25°C
ViN =05V
1.2
11
10
09
o8, 10 20 30 40
CYCLE FREQUENCY (MHz)
0087-12



; CYé6116

Ordering Information Address Designators
Speed . Package Operating Address Address Pin
(ns) Ordering Code Type Range Name Function Number
35 CY6116-35PC P11 Commercial Ag Y3 8
CY6116-35DC D12 Ay Y
CY6116-35L.C Lo64
” A Y: 6
CY6116-35DMB D12 Military
CY6116-35LMB L64 A3 Yo 5
45 CY6116-45PC Pl Commercial Aq X2 4
CY6116-45DC D12 As X4 3
CY6116-45LC L64 A X; 5
CY6116-45SDMB D12 Military
CY6116-45LMB Lé4 A1 Xo 1
55 CY6116-55PC P11 Commercial As Xs 2
CY6116-55DC D12 Ag X6 22
CY6116-55LC L64 At X, 19
CY6116-55DMB D12 Military
CY6116-55LMB Lo64
Bit Map

QUTPUTS  |0123....01231 |3210.... 3210 4567 ... 4567 | [7654.,..7654

Y-ADDRESS  (O1........
*

%= REOUNDANT COLUMN
H = REDUNDANT ROW
0087-13
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%
SEMICONDUCTOR

CY6116

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

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

twe 7,8,9,10,11
tSCE 7,8,9,10,11
taw 7,8,9,10,11
tHA 7,8,9,10,11
tsA 7,8,9,10,11
tPWE 7.8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00055-B
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Features

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

High speed

= 15 ns (commercial)

— 25 ns (military)

Low power

— 330 mW (commercial)

— 495 mW (military)

Separate inputs and outputs

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

Capable of withstanding greater
than 2000V static discharge

TTL compatible inputs and
outputs

& CYPRESS
SEMICONDUCTCR

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

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

256 x 4 Static R/W RAM

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

Reading is performed with the chip se-
lect one (CS1) input LOW, the chip se-
lect two input (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
Ogp to Os.

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

Logic Block Diagram Pin Configurations
CS2
Dlo T Dlz Dla &
DATA INPUT —
CONTROL ._V_!E
N/ ﬁ
Ag —4 t %
— -4
T 0,4 0003-2
A | 8 32x 32 SENSE %
r a ARRAY AMPS 02
i “’%[ N
As i ]
Ag COLUMN
. DECODER
0003-1
0003-10
selection Guide »
7C122-15 7C122-25 7C122-35
X . Commercial 15 25 35
Maximum Access Time (ns) —
Military NA 25 35
, . Commercial 90 60 60
Maximum Operating Current (mA) —
Military NA 90 90




? CY7C122
&
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°C to +150°C Static Discharge Voltage ............... ... >2001V
Ambient Temperature with (per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C LatchupCurrent .............cvvivunnenn, >200 mA
Supply Voltage to Ground Potential . Y
Pin22toPing) ..oovvveenrnnnnnnn... —0.5V to +7.0V Operating Range
. Ambient
DC Voltage Applied to Outputs Range Vee
inHigh Z State. . .....ocuennennnnn.. —0.5Vto +7.0V Temperature
DC Input VOltage . .........oovvvenn. —~3.0Vto +7.0V C°m"‘°f[°‘]a‘ 0*Cto +70°C 5V £10%
Output Current, into Outputs (Low) ............. 20mA Militaryl> —35°Cto +125°C 5V £10%
Logic Table
Inputs
— — — Outputs Mode
OE CS CSz WE Do-D3
X H X X X HighZ Not Selected
X X L X X High Z Not Selected
L L H H X 0p-03 Read Stored Data
X L H L L High Z Write “0”
X L H L H HighZ Write “1”
H L H H X High Z Output Disabled
Notes: H = HIGH Voltage L = LOW Voltage X = Don’t Care
High Z = High Impedance
Electrical Characteristics Over the Operating Rangel4]
7C122-25
7C122-15
Parameters Description Test Conditions 7C122-35 Units
Min. Max. Min. Max.
Vou Output HIGH Voltage Veoe = Min, Ipg = —5.2mA 24 2.4 A\
VoL Output LOW Voltage Vcc = Min, Ipr, = 8.0 mA 0.4 0.4 A\’
Via Input HIGH Voltage 21 Vce 2.1 Vee v
ViL Input LOW Voltage -3.0 0.8 —-3.0 0.8 A\
Irx Input Load Current GND < V| < Ve 10 10 RA
Input Diode Clamp
Vep Voltage Note 2 Note 2 v
. VoL £V, <V
Ioz Output Current (High-Z) ogtLp - Dggg] od on -10 +10 -10 +10 RA
I Output Short Circuit Vee = Max, Commercial —70 —70 mA
08 Current (Note 1) Vout = GND | Military —80 —80 mA
Power Supply Vce = Max,, Commercial 90 60 mA
Icc C Iour = OmA ili
urrent 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 Vce = 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 initially and after any design or process changes that may

affect these parameters.

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

information.

5. Ta is the “instant on” case temperature.
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CY7C122

Switching Characteristics Over the Operating Rangel6, 71

. Test CY7C122-15 CY7C122-25 CY7C122-35 ]
Parameters Description Conditions Min. | Max. Min Max. Min, Max. Units
READ CYCLE
trRC Read Cycle Time 15 25 35 ns
tacs Chip Select Time 8 15 25 ns
tZRCS Chip Select to High-Z Note 8 12 20 30 ns
taos Output Enable Time 8 15 25 ns
tZROS Output Enable to High-Z Note 8 12 20 30 ns
tAA Address Access Time 15 25 35 ns
WRITE CYCLE
twe Write Cycle Time 15 25 35 ns
tzws Write Disable to High-Z Note 8 12 20 30 ns
twR Write Recovery Time 12 20 25 ns
tw Write Pulse Width Note 6 11 15 25 ns
twsD Data Setup Time Prior to Write 0 5 5 ns
tWHD Data Hold Time After Write 2 5 5 ns
twSsA Address Setup Time Note 6 0 5 10 ns
twHA Address Hold Time 4 5 5 ns
twscs Chip Select Setup Time 0 5 5 ns
tWHCS Chip Select Hold Time 2 5 5 ns

Notes:

6. tw measured at twss = min.; twsa measured at tw = min.

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

Bit Map

0003-3

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

Address Designators

Address Address Pin

Name Function Number
Ao AXO0 4
Ay AX1 3
Ay AX2 2
A3z AX3 1
Ay AX4 21
As AYO 5
Ag AY1
Ag AY?2
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AC Test Loads and Waveforms

AC Test Loads Input Pulses
R1470Q R1470Q 30V J $
5V O AAA——) 5V 90% 0%
ouTPUT 1 OUTPUT GND 0% 10%
Sr2 n NOTE 5 NOTE §
30pF >
P 2249 5 oF 2249 0003-5
Figure 2
0003-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1529
OUTPUT O———AWAV————0 1,62V
0003-6
Read Mode
tRe |
Ag-A7
ADDRESS )( *
taa
sy 3( Jl
£ X
= \
WE /
«—1tZROS
tA0: INOTE 6
DATA LIl
outeuTS eSS DaTA VAL
LNOTE 6
ACS re—tZRCS -]
0003-7
Write Mode
[ twe
AboRess X
tWSA ja— —»{ tWHA je—
gls‘l‘l;chEzLECT >%
tWsCs fa— ] WHCS |
Bt B4
twso w WHD [e—
ﬁn’s ENABLE Ak— 7£
taws §-NOTEs TR
00-03 R
Toro e T
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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Cypical DC and AC Characteristics

NORMALIZED Icc

NORMALIZED taa

CYPRESS
SEMICONDUCTOR

CY7C122

NORMALIZED Icc NORMALIZED Icc OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE 14 vs, AMBIENT TEMPERATURE " vs. OUTPUT VOLTAGE
12 .
% w0 AN
1.0 . = Vec =50V
8 b § 0 \ Ta=26°C
a < \
w 2
08 Va LY -E 30 N
/ g 3 AN
/ g 2 » AN
06 08 5 N
/ Vin=5.0V Vec =55V E 10
Ta = 25°C VIN=50V o
04 I 06 [
4.0 a5 5.0 55 6.0 -55 % 125 ()] 1.0 2.0 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
16 14 150
< 15
14 E
1.2 =
3 2 10 / /
12 \ g g /
¥ 0 3 7
10 g £ /(
0 7] 50
g s "1/
0.8 5
08 E % Vec =5.0V_|
Ta = 26°C Ve =5.0V o Ta =25°C
0.6 06 o
4.0 45 5.0 55 6.0 255 % 125 0o 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
ACCESS TIME CHANGE NORMALIZED I¢cc¢
vs. OUTPUT LOADING vs. FREQUENCY
30 T 14
Ta =25°C
Vec = 45V ol 13
Q
= 20 o
e 20 = /|
= 2 12
3 & 7
3 5 /
5 / § 11
a 10 4]
a V z /
1.0
% 200 400 600 800 1000 %0 20 30 40 56 & 70
CAPACITANCE (pF) FREQUENCY (MHz)
0003-9
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Ordering Information

S(':l es‘;d Ordering Code Ps'i‘c)l:ege 0;’:::;2“

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

CY7Cl122-35LC L53 Commercial
CY7C122-35DMB D8 Military
CY7C122-35LMB L53 Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL 1,2,3
Irx 1,2,3
1oz 1,2,3
Icc 1,2,3

switching Characteristics

Parameters | Subgroups
READ CYCLE

tRC 7,8,9,10,11
tacs 7,8,9,10,11
tAOS 7,8,9,10,11
tAA 7,8,9,10,11
WRITE CYCLE

twc 7,8,9,10,11
twR 7.8,9,10,11
tw 7,8,9,10,11
twsD 7,8,9,10,11
tWHD 7,8,9,10,11
twsAa 7,8,9,10,11
tWHA 7,8,9,10,11
twscs 7,8,9,10,11
tWHCS 7,8,9,10,11

Jocument #: 38-00025-B
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Features

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

¢ CMOS for optimum
speed/power

¢ High speed
= 7 ns (commercial)
= 15 ns (military)

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

® Separate inputs and outputs

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

e TTL compatible inputs and
outputs

® 24 pin

* 300 MIL package

PRELIMINARY CY7C123

Functional Description

The CY7C123 is a high performance
CMOS static RAM organized as 256
words x 4 bits. Easy memory expansion
is provided by an active LOW chip se-
lect one (CSy) input, an active HIGH
chip select two (CS3) input, and three-
state outputs.

An active LOW write enable input
(WE) controls the writing/reading op-
eration of the memory. When the chi
select one (CS1) 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 write data is
present at the outputs when the write
cycle is complete. This preconditioning
operation insures minimum write re-

256 x 4 Static R/W RAM

covery times by eliminating the “write
recovery glitch.”

Reading is performed with the chip se-
lect one (CSj) input LOW, the chip se-
lect two input (CS3) and write enable
(WE) inputs HIGH, and the output en-
able input (OE) LOW. The information
stored in the addressed word is read
out on the four non-inverting outputs
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 (CS3) is LOW, output enable
(OE) is HIGH, or during the writing
operation when write enable (WE) is
LOW.

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

Logic Block Diagram Pin Configurations
C52 A0 ~ 248 vee
Do Dy D2 D3 & As02 230044
l l I l W= 224,
AsC]4 213 W
DATA INPUT L = 20AT,
CONTROL WE = N 19| oE
vgs OJ7 180 Ve
{} oF [N = F 17A,
Ao 0o o, 9 16 gns
-1 < 0, 10 1510,
A a 0y o, 11 1403
8 16 x 64 SENSE ‘R vss O 12 1300,
Az g ARRAY AMPS 02 0088-2
- s —"D\
A3 « u O3
Aq i i
As o
LUMN
As DECODER
A7
00881
0088-3
Selection Guide
7C123-7 7C123-12 7C123-15
Maximum Access Time (ns) Commercial L 12 15
Military NA NA 15
Maximum Operating Current (mA) Commercial 120 120 120
Military NA NA 150
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3}2 Z s PRELIMINARY CY7C123
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Output Current, into Outputs (Low) . ............ 20 mA
Ambient Temperature with LatchupCurrent .......................... >200 mA
Power Applied .................... —55°Cto +125°C .
Supply Voltage to Ground Potential Operating Range
Pins24 & 18toPins 7& 12 ........... —0.5Vto +7.0V R Ambient
. ange Temperature Vee
DC Voltage Applied to Outputs p
inHighZState...................... —0.5Vto +7.0V Commercial 0°C to +70°C 5V £10%
DC Input Voltage ................... —3.5Vto +7.0V Military[3] —55°Cto +125°C 5V £10%
Logic Table
— — Inputs — Outputs Mode
OE CS; CS; WE Do-D3
X H X X X High Z Not Selected
X X L X X HighZ Not Selected
L L H H X 0p-03 Read Stored Data
X L H L L High Z Write “0”
X L H L H High Z Write «1”
H L H H X HighZ Output Disabled
Notes: H = HIGH Voltage L = LOW Voltage X = Don’t Care
High Z = High Impedance
Electrical Characteristics Over the Operating Rangel4]
7C123-7
Parameters Description Test Conditions a1z | OB i
Min. | Max. | Min. | Max.
Vou Output HIGH Voltage Vee = Min, Ipg = —5.2mA - 2.4 2.4 A\
VoL Output LOW Voltage Vce = Min,, Iop, = 8.0 mA 0.4 0.4 v
Viu Input HIGH Voltage 22 Vce 2.2 Vce v
Vi Input LOW Voltage —-3.0]| 08 —30]| 038 v
Iix Input Load Current Vss <V < Ve 10 10 HA
; : VoL < Vour < Vou _ _
! Ioz Output Current (High-Z) Output Disabled 10| +10 10| +10 | mA
Power Supply Vce = Max, Commercial 120 120 mA
Iec Current -1
Iour = OmA Military NA 150 mA
Capacitancel[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4 pF
Cout Output Capacitance Ve = 5.0V 7
Notes:
1. For test purposes, not more than one output at a time should be 3. T is the “instant on” case temperature.
shorted. Short circuit test duration should not exceed 30 seconds. 4. See the last page of this specification for Group A subgroup testing

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

information.
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% PRELIMINARY CY7C123
SEMICONDUCTOR

Switching Characteristics Over the Operating Range[4]

Parameters Description Col’lrd‘;:itons 7C123-7 1C123-12 7C123-15 Units
Min, | Max, | Min. { Max. | Min. | Max.

READ CYCLE
tRC 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 Notes 5, 6 5 6.5 8 ns
tHZOE Output Enable to Out Hi-Z Note 5 5 6.5 8 ns
tLzcs Chip Select to Out Low-Z Notes 5, 6 2 2 2 ns
t1 ZOE Output Enable to Out Low-Z Note 5 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 5 8 11 ns
tsD Data Setup to End of Write 5 8 11 ns
tHD Data Hold Time After Write 1 1 1 ns
tSA Add Setup to Start of Write 1 2 2 ns
tHA Address Hold Time 1 2 2 ns
tscs CS Active Low to End of Write 5 8 11 ns
tAW Add Setup to End of Write 6 10 13 ns

Notes:

5. Transition is measured at steady state HIGH level — 500 mV or 6. At any given temperature and voltage condition, tgzcs is less than
steady state LOW level + 500 mV on the output from 1.5V level on trzcs for any given device.

the input with load shown in Figure 1b.
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?M PRELIMINARY  CY7C123
SEMICONDUCTOR
AC Test Loads and Waveforms

AC Test Loads Input Pulses
R1 4700 R14700 30V ) '
5V O———————AA— 8V O A— 90% 90%
OUTPUT 0—]-—— ouUTPUT OT— GND 10% 10%
200 :: R2 - ‘& a2 <3ns lo— <3ns
I P 1Y) ;. 240 0088-5
1 _JL 1 Figure 2
0088-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1529
OUTPUT O———AM————0 162V
0088-6
Read Mode
[ tre
1 |
| U
ADDRESS
X A X
" tan ' ,
CS,/Csy : X : X _
, ! . ' —
— tacs—= l—tyzes—>
b zes e ! ; !
. 1
OE \ | | i ;
] n ! : 1
l— —l !
tz0E—> et r—}uzos—ﬁ'
] ] 1
|
DATA / N
ouT (K4 : )
' 0088-11
Write Mode
- twe !
1
1 |
ADDRESS xl A
; , taw r— typ —!
' tscs i
| 1
—_— T V
Ts,/cs, . X X
— t
: tsa - towe :
|
we e/
' | '
- —tsp : tp—
DATA . T 5 0
N X : ; D 4
1 ) 0
e-tyzwe - —-»: tLIWE e
1 1 + 1
DATA ) GQQZ
ouT
0088-12
(All above measurements referenced to 1.5V unless otherwise stated.)
Note:

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

NORMALIZED Icc. Iss

NORMALIZED tan

NORMALIZED ipg

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14
12

Icc
10
08
06
04
0.2 Iss
0.0
40 a5 5.0 55 6.0
SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME

vs. SUPPLY VOLTAGE
14
1.3
12
1.1 P

\\ Ta = 25°C
10
[P ——
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

00

00 10 20 30 4.0

SUPPLY VOLTAGE (V)

50

NORMALIZED Icc. Iss

NORMALIZED taa

DELTA tag (ns)

NORMALIZED SUPPLY CURRENT

OUTPUT SOURCE CURRENT

vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
1.2 %
g
10 ; E 5 N
cc [ Vcc =50V
z \ Ta = 25°C
0.8 x 60
4
=1
2 U
06 w s N
-4
04 § 30
’ Vee =50V @ \
ViN =50V 2 \
0.2 Isg k15
5
5]
00 0
-55 25.0 125.0 0 1.0 20 30 4.0
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V}
NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
16 360
14 g o /
5 0
12 et g /
[+ 4
10 i [,
Vee =50V : 120
: |/
08 & Vee =5.0V
d 3 ® Ta=25C )
0.6 0
55 2 126 o 10 20 30 40 50
AMBIENT TEMPERATURE (*C) OUTPUT VOLTAGE (V)
TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
vs. OUTPUT LOADING vs. CYCLE TIME
30 11
Ta = 25°C Vee =50 V
Vec =45V | T %8¢
o Vin =05 V
20 < 10
2
§ /
= /
10 S o9
vV s
% 200 w0 600 800 1000 %80 20 30 )
CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
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PRELIMINARY CY7C123

Ordering Information

Speed . Package Operating
(ns) Ordering Code Type Range
7 CY7C123-7PC P13A Commercial
CY7C123-7DC D14
CY7C123-7LC L53
12 CY7C123-12PC P13A
CY7C123-12DC D14
CY7C123-12LC L53
15 CY7C123-15DMB Di4 Military
CY7C123-15LMB L53
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups

VoH 1,2,3

VoL 1,2,3

Viy 1,2,3

viL 1,2,3

Irx 1,2,3

Ioz 1,2,3

Icc 1,2,3

Switching Characteristics

Parameters J Subgroups
READ CYCLE

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

twc 7,8,9,10,11
tPWE 7.8,9,10,11
tSD 7,8,9,10,11
tHD 7,8,9,10,11
tsA 7,8,9,10,11
tHA 7,8,9,10,11
tscs 7,8,9,10,11
tAW 7.8,9,10,11

Document #: 38-00060-B
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Features

e Automatic power-down when

deselected

CMOS for optimum
speed/power

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
discharge

CYPRESS
SEMICONDUCTOR

CY7C128

2048 x

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 (OF) 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 (1/Og through
1/07) is written into the memory loca-

8 Static R/W RAM

tion addressed by the address present
on the address pins (Ag through Ag).
Reading the device is accomplished by
selecting the device and enabling the
outputs, CE and 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.

Logic Block Diagram Pin Configurations
A
As ]
As
Aq ]
‘ & 1/0g o
<+ N 1104 A2
A
’! Aﬂ E
105 ]
Ao = 102 ]
Ag § f 103 ano ]
Ay g 0036-2
As z 128 x 16 x 8 2 1/04
As Q ARRAY
As 1/0s
7S e
1/0
C:HﬁDJl iz ‘
W_E l COLUMN DECODER ]’- %L————— 1/07
OF
=D T
A3 A2 A1 A
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. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent..........................>200mA
Supply Voltage to Ground Potential .
Pin24t0Pin12)....ceveennnn... —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Ve
inHighZState. .. ........ooveeennnn. —0.5V to +7.0V : Temperature
DC Input VOltage « .. .ovvevenennn... —3.0Vto +7.0V ﬁl‘{;f‘me‘“[j‘]al ‘;Cc“’ ++7‘1)°2‘53 - :z iigZ’
t —55°Ct o,
Output Current into Outputs (Low) ............. 20 mA ey ° 2
Electrical Characteristics Over Operating Rangel3}
- » 7C128 ]
Parameters Description Test Conditions Min, Max. Units
YoH Output HIGH Voltage Vee = Min, Iog = —40mA 2.4 \4
VoL Output LOW Voltage Vce = Min, Ior, = 8.0 mA 0.4 \4
Commercial -25, Military -35 2.2 Vce A\
A% Input HIGH Volt
H e olage All Others 20 Veo v
ViL Input LOW Voltage —-3.0 0.8 A\
Iix Input Load Current GND < V] < Ve -10 10 HA
Output Leakage GND < V1 < Ve _
loz Current Output Disabled 40 40 BA
Output Short _ - -
Ios Circuit Currentl1] Vce = Max., Vout = GND 300 mA
Tec Ve Operating Vee = Max. Commercial -25, -35, -45 120 mA
Supply Current Iour = 0mA | Commercial -55 90 mA
Military -35 150 mA
Military -45 130 mA
Military -55 100 mA
Isg Automatic CE Max. Vee, Commercial 20 A
Power Down Current CE > Vig Military* 20 m
*35 ns and 55 ns only
Capacitance(2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz b
- Vee = 5.0V PF
Cout Output Capacitance cc 7
Notes:

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

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

AC Test Loads and Waveforms

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

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

R1481Q R1481Q ALL INPUT PULSES
5V O—————AAA— 5V O AMW— 30V ) A
20%
OUTPUT 0——1——— OUTPUT Oj—‘ 80%
10% 10%
> > GND
SR2 < R2

30pF S 2650 8pF S 2550 Sm Sns

INCLUDING INCLUDING 0036-6
= JIGAND == L_JIG AND - .

= SCOPE = 0036-4 = SCOPE = 0036-5 Figure 2
Figure 1a Figure 1b
Equivalent to: .
THEVENIN EQUIVALENT
1670

OUTPUT O————AWA——0 1.73V

0036-13
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%m CY7C128
SEMICONDUCTOR

Switching Characteristics Over Operating Range!3; 6]

. 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
t1L.ZOE OELOW to Low Z 0 0 0 0 ns
tHZOE OE HIGH to High Z[7] 12 15 15 20 ns
tLZCE CE LOW to Low Z!8] 5 5 5 5 ns
tHZCE CE HIGH to High Z[7, 8] 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 CYCLED]
twe Write Cycle Time 25 35 45 55 ns
tSCE CE LOW to Write End 20 30 40 50 ns
taAw Address Set-up to Write End 20 30 40 50 ns
tHA Address Hold from Write End 0 0 0 0 ns
tSA Address Set-up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 20 20 20 25 ns
tsp 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[7] 10 15 15 20 ns
tLZWE WE HIGH to Low Z 0 0 0 0 ns
Notes:
5. Data I/0 Pins enter high-impedance state, as shown, when OE is 9. The internal write time of the memory is defined by the overlap of
held LOW during write. CE LOW and WE LOW. Both signals must be LOW to initiate a
6. Test conditions assume signal transition times of 5 ns or less, timing write and either signal can terminate a write by going HIGH. The
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output data input setup and hold timing should be referenced to the rising
loading of the specified Ior /Iog and 30 pF load capacitance. edge of the signal that terminates the write.
7. tHZOE, tuzck and tHzwE are specified with C1, = 5 pF as in Figure 10. WE is HIGH for read cycle. s
1b. Transition is measured + 500 mV from steady state voltage. 11. Device is continuously selected. OE, CE = Vp.
8. Atany given temperature and voltage condition, tHzCE is less than 12. Address valid prior to or coincident with CE transition LOW.

tLzcE for any given device.

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

tRC

ADDRESS

tAA— |
toHA i

DATA OUT PREVIOUS DATA VALID DATA VALID

0036-7
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CY7C128

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

tRe
= X 1
tace
OE _.__&
tDoE rtHZoE
Ww20E [e—tHZCE
HIGH
HIGH IMPEDANCE /7777 IMPEDANCE
DATA OUT AR WY DATA VALID )————-—
[ W2CE
L—tou tpo
Vee N 1cc
supPLY 50% 50%
CURRENT 1S8
0036-8
Write Cycle No. 1 (WE Controlled) (Notes 5, 9)
f 'vll. —»
ADDRESS * *
tsce

AN

CE
777777777,
taw tHa——>
tsa PWE
" AN 7
!so——————a-t-—n-m
DATA IN DATA-IN VALID
"_“‘HZWE“' 4———(sz§—>‘
DATA I/0 DATA UNDEFINED I\ HIGH IMPEDANCE
0036-9
Write Cycle No. 2 (CE Controlled) (Notes 5, 9)
twe 4
ADDRESS f
tsA —! tsce
= X 4
taw tHA
'r":
WE
tso tHD
DATA IN DATA-IN VALID
<——-tuzwe—"
\ HIGH IMPEDANCE
DATA /O 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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CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED icc, Iss

NORMALIZED taa

NORMALIZED tpg

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
14

12

[:X.]

08

04

0.2

ise

.0
40 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

14

1.3

Ta =25°C

10 I~

09

40 45 5.0 55 6.0
SUPPLY VOLTAGE (V}

TYPICAL POWER-ON CURRENT

0 vs. SUPPLY VOLTAGE

25

20

15

10

05

0.0
0.0 10 20 30 40 5.0

SUPPLY VOLTAGE (V)

NORMALIZED Icc. Isg

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

1.2
1.0 oo
08
06
4
° Vec =50V
ViN=50V
0.2
Iss
0.0
-56 260 1260
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
6 vs. AMBIENT TEMPERATURE
1.4
/
™ /
Vec =50V
08 g
086
-55 2 1286
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0 / ol
200 /
15.0 , 1
NDARE>
5.0 A ce
0.0

0 200 400 600 800
CAPACITANCE (pF)

1000
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OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

OUTPUT SOURCE CURRENT (mA)

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

100

Vee =50V
| Ta=26C

~

0
0.0 10 20 30 40
OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

120
/
100 /

/

Vee =50V
Ta = 25°C

.0 1.0 20 3.0 4.0
OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME
14 l

Vec =50V
13 L—rfc; 25°C

ViN=05V

12

11

10

o8
0 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 Ag Y3 8
CY7C128-255C S13 '
A Y 7
CY7C128-25DC Dl4 ! 2
CY7C128-25LC L53 Az Y; 6
35 CY7C128-35PC P13 Commercial A3 Yo 5
CY7C128-355C S13 Ag X, 4
CY7C128-35DC D14 " X 3
CY7C128-35LC L53 3 4
CYTC128-35DMB | DI4 Military As X3 2
CY7C128-35LMB L53 ' A7 Xo 1
45 CY7C128-45PC P13 Commercial Ag Xs 23
CY7C128-4558C s13 Ao Xe 2
CY7C128-45DC D14
CY7C128-45LC L53 Ao X1 19
CY7C128-45DMB D14 Military
CY7C128-45LMB L53
55 CY7C128-55PC P13 Commercial
CY7C128-555C S13 '
CY7C128-55DC D14
CY7C128-55LC L53
CY7C128-55DMB D14 Military
CY7C128-55LMB L53
Bit Map

2-38

“» REDUNDANT COLUMN
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MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 1,2,3
ViH 1,2,3
Vio 1,2,3
Irx 1,2,3
lIoz 1,2,3
Icc 1,2,3
Isp 1,2,3

Switching Characteristics

Parameters L Subgroups
READ CYCLE

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

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

Document #: 38-00026-B
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Features

e 0.8 micron CMOS for optimum
speed/power

¢ Automatic power-down
¢ 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

e BUSY output flag on CY7C130;
BUSY input on CY7C140

o INT flag for port to port

CY7C130

PRELIMINARY CYT7C140

Functional Description

The CY7C130/CY7C140 are high
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 MAS-
TER Dual Port RAM in conjunction
with the CY7C140 SLAVE Dual Port
device in systems requiring 16-bit or
greater word widths. It is the solution
to applications requiring shared or
buffered data such as cache memory
for DSP, Bit-Slice, or multiprocessor
designs.

Each port has indeEEdent control
C

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, 48-pin LCC and
52-pin PLCC.

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

communication pins; Chip Enable (CE), Write Enable
Logic Block Diagram Pin Configuration
L R/WR Iy« Rl ~ e Vee
% Ty R/W ]2 L4 =1
BUSY, .3 4sIR/We
5 A= O 457 BUSY;
Ok o‘:t: s wpiT, N
————— AgR ™= 0 430,
[ A a7 2R a5
b /05 A e s1Pag
Ay 400 Ag
b—————— /07, A 1o PR
> BUSYR(1) Ag Q11 380 AR
Ag O 12 37 Agg
T —— T Ass an]1s 361 Age
I = I = I O e I e
Aol —— "or A 15 34T Age
1/00, 6] 16 3301 Age
170,417 3211/0,
Ao =3 “T Agr |/o;:c 18 3 :1/0::
Aol =P arBiTRATION [ “or 17050419 30031/05
CTE_ =—P] INTERRUPT [4— Cip 1/04 €20 29001/04
GE, —>] c%’g:%o le—— GE, /05 4 21 28001/053
R/W, —] ONLY e— & /Wg i/0g ] 22 27, El/cz,t
- — 1705, 6] 23 26[11/0.,
Busy Y T BUSYR GNDCY 24 2531/ 09
W(2) o I _ WTy(2)
0114-2
Notes: 0114-1 DIIT
1. CY7C130 (Master): BUSY is open drain output and requires pullup resistor. Top View
CY7C140 (Slave): BUSY is input.
2. Open drain outputs: pullup resistor required.
Selection Guide
7C130-25 7C130-35 7C130-45 7C130-55
7C140-25 7C140-35 7C140-45 7C140-55
Maximum Access Time (ns) 25 35 45 55
Maximum Operating Commercial 120 90 90 90
Current (mA) Military 120 120 120
Maximum Standby Commercial 30 30 30 30
Current (mA) Military 40 40 40
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% PRELIMINARY  CYTC140
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent...........oovvvveiioo.... >200 mA
Supply Voltage to Ground Potential .
(Pin 48 tOPIN24) . ov e —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient v
inHighZState...................... —0.5V to +7.0V anee Temperature ce
DC Input Voltage ................... —3.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Militaryl7] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range(8]
7C130-25 7C130-35, 45, 55
Parameters Description Test Conditions 7C140-25 7C140-35, 45, 55 Units
Min. | Max. Min. Max.
VoH Output HIGH Voltage Ve = Min, Iog = —40mA 2.4 2.4 v
VoL Output LOW Voltage Tor = 40mA 04 04 \%
IoL = 16.0mAl6 0.5 0.5
VIH Input HIGH Voltage 2.2 2.2 \'
ViL Input LOW Voltage 0.8 0.8 A\
Tix Input Load Current GND < V1 < Veo =5 +5 -5 +5 RA
Output Leakage GND < Vg < Vce _ _
Toz Current Output Disabled 5 +3 5 *s RA
Output Short[3] Vce = Max,, _ _
Tos Circuit Current Voutr = GND 350 350 mA
I V¢ Operating Vce = Max. Commercial 120 90 mA
cc Supply Current Ioutr = OmA Military 120
Isp Automatic CE[4]
Power Down Current
Isg1 | Both Ports, TTL Inputs Commercial 30 30 mA
Isg2 | One Port, TTL Input 75 75 mA
Isg3 | Both Ports, CMOS Inputs 15 15 mA
Isp4 | One Port, CMOS Inputs 65 65 mA
Isp1 | Both Ports, TTL Inputs Military 40 mA
Isg2 | One Port, TTL Input 100 mA
Isp3 | Both Ports, CMOS Inputs 30 mA
Is4 | One Port, CMOS Inputs 80 mA
Capacitance![5]
Parameters Description Test Condtions Max. Units
Cin Input Capacitance Ta = 25°C,f = 1 MHz 10 F
. Vee = 5.0V P
Cour Output Capacitance cc ) 10
Notes:

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

4. 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.

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

6. BUSY and INT pins only.

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

8. See the last page of this specification for Group A subgroup testing
information.
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%@m PRELIMINARY  CY7C140
SEMICONDUCTOR

AC Test Loads and Waveforms

A1 8830 A1 8930 5y
5V 5V
2800
ouTPUT ) ouTPUT
I BUSY
4 R2 R2 xR
30 pF INT
] iwn e For
SCOPE L 1 scope” L 1 .
0114-5 0114-4
Figure 1 Figure 2 Figure 3. BUSY Output Load
(CY7C130 Only)
Equivalent to: THEVENIN EQUIVALENT
2500 ALL INPUT PULSES
OUTPUT O—————AWA——0 1.40V
0114-7
30V )’ 4
90% 90%
5ns 5ns
0114-6
Figure 4
Switching Characteristics Over Operating Rangel8; 10]
7C130-25 7C130-35 7C130-45 7C130-55
Parameters Description 7C140-25 7C140-35 7C140-45 7C140-55 Units
Minj Max. | Min. | Max. | Min., | Max. | Min. ] Max.
READ CYCLE
tRC Read Cycle Time 25 35 45 55 ns
tAA Address to Data Valid 25 35 45 55 ns
tOHA Data Hold from Address Change 2 3 3 3 ns
tACE CE LOW to Data Valid 30 35 45 55 ns
tDOE OE LOW to Data Valid 15 15 20 25 ns
tLZOE OE LOW to Low Z 2 3 3 3 ns
tHZOE OE HIGH to High Z[11] 15 15 20 25 ns
tLZCE CE LOW to Low Z[12] 2 5 5 5 ns
tHZCE CE HIGH to High ZI11, 12] 15 15 20 25 ns
tpu CE LOW to Power Up 0 0 0 0 ns
tPD CE HIGH to Power Down 20 20 25 30 ns
WRITE CYCLE13]
twe Write Cycle Time 25 35 45 55 ns
tSCE CE LOW to Write End 20 30 35 40 ns
tAwW Address Set-up to Write End 20 30 35 40 ns
tHA Address Hold from Write End 2 2 2 2 ns
tsA Address Set-up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 15 20 20 25 ns
tsp Data Set-up to Write End 15 15 20 20 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE WE LOW to High Z 15 15 20 25 ns
tLZWE WE HIGH to Low Z 0 0 0 0 ns
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W s PRELIMINARY  CYTC140
SEMICONDUCTOR

Switching Characteristics Over Operating Range!8. 101 (Continued)

7C130-25 7C130-35 7C130-45 7C130-55
Parameters Description 7C140-25 7C140-35 7C140-45 7C140-55 Units
Min. | Max. |Min. | Max, |Min.| Max. | Min.| Max.
BUSY/INTERRUPT TIMING
trRC Read Cycle Time 25 35 45 55 ns
twe Write Cycle Time 25 35 45 55 ns
tBLA BUSY LOW from Address Match 15 20 25 30 ns
tBHA BUSY HIGH from Address Mismatch 20 20 25 30 ns
tBLC BUSY LOW from CE LOW 20 20 25 30 ns
tBHC BUSY HIGH from CE HIGH 20 20 25 30 ns
tps Port Set Up for Priority 5 5 5 5 ns
tWINS WE to INTERRUPT Set Time 12 15 20 25 ns
tEINS CE to INTERRUPT Set Time 20 25 35 45 ns
tINS Add to INTERRUPT Set Time 20 25 35 45 ns
tOINR OE to INTERRUPT Reset Time 15 15 20 25 ns
tEINR CE to INTERRUPT Reset Time 20 25 35 45 ns
tINR Add to INTERRUPT Reset Time 20 25 35 45 ns
BUSY TIMING
twB* WE LOW after BUSY 0 0 0 0 ns
twH WE HIGH after BUSY 10 15 15 15 ns
tBDD BUSY HIGH to Valid Data 20 20 25 30 ns
tpDD Write Data Valid to Read Data Valid Note 17 Note 17 Note 17 Note 17 | ns
twDD Write Pulse to Data Delay Note 17 Note 17 Note 17 Note 17| ns
* CY7C140 Only
Notes:
9. Data I/0 pins enter high impedance state, as shown when OE is held 14. WE is HIGH for read cycle.
LOW during write. 15. Device is continuously selected OE, CE = Vi
10. Tefst COHdliﬁmllS a?Slu?\? signal tralnsi{.ionltin}eg \(/)f 5 13150 c\)lr less, timing 16. Address valid prior to or coincident with CE transition LOW.
reference levels of 1.5V, input pulse levels of OV to 3.0V and output 17. A write operation on Port A, where Port A has priority, leaves the
loading of the specified IoL/Io and 30 pF load capacitance. data on Pgrt B’s outputs undisturbed untit one al::cess t)i’me after one
11. tHZOE, tHZCE, and tHzwE are specified with C, = 5 pF in Figure 2. of the following:
Transition is measured 500 mV from steady state voltage. A. BUSY on Port B goes HIGH.
12. At any given temperature and voltage condition, tHzCg is less than B.. Port B’s address toggled.

trzcg for any given device. .
13. The internal write time of the memory is defined by the overlap of C.CE for Port B 18 toggled.

CE LOW and WE LOW. Both signals must be LOW to initiate a D. WE for Port B is toggled.

write and either signal can terminate a write by going HIGH. The

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

edge of the signal that terminates the write.

Switching Waveforms

Read Cycle No. 1 (Notes 14, 15)
Either Port Address Access

tRe |

ADDRESS 4*
toHa

DATA OUT PREVIOUS DATA VALID ) DATA VALID

0114-8
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&
SEMICONDUCTOR

Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 14, 16)

Either Port CE/OE Access

CE \
\
tace thzce —
OF 3‘ { ‘
L— thoE tyzog ———
Y zoe—
Y zee
ssssririi/g
DATA OUT LLRRRAARRAR Y DATA VALID "
— tpy r— tpp
lcc :_
Isg __/
0114-9
Timing Waveform of Read with BUSY (Note 14)
ADDRESSg X ADDRESS MATCH *
Weg nY /
Dinr * )(
ADDRESS, X ADDRESS | MATCH
tBHA
BUSY, \ %
tgpD
DOUT, VALID
toop
%
b 0114~10
Write Cycle No. 1 (Notes 9, 13)
Either Port
I th -l
ADDRESS * *
tsce
CE § .\- : ; N( Y.
taw ta —=
tsa tewe
WE T\ '
WE \ £ i |
tsp
DATA DATA VALID
OE 4 3< S 5 5
-LLL] HZOE
T HIGH IMPEDANCE
Dour 22277223
1 0114-12
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Switching Waveforms (Continued)
Write Cycle No. 2 (Notes 9, 13)

Either Port
[ twe
ADDRESS *
tsce tha
E NNNANNNY IS
taw
e tsa — J tpwe
" S 7 tHp
tso—.-q——bl
DATA\ DATA VALID X
l— tuzwe —] l— tLzwg —]
DAT, A W W W WA WA W WA W W W R WA W HIGH IMPEDANCE 7 7
V) Sy S S S S5 SO S S S S SN S S A 4 = wn wiiy
14-13
Busy Timing Diagram No. 1 (CE Arbitration)
CEL Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CE, st
tps
Ceg
BUSY,
0114-14
CER Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CEg St
tps-»]
& X
- —==_"7
BUSY,
0114-15
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SEMICONDUCTOR

Switching Waveforms (Continued)

Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:
tge OR tye
ADDRESS| ADDRESS MATCH ADDRESS MISMATCH x
tps
ADDRESSg — D ¢
t5LA taHA
BUSYg
0114-16
Right Address Valid First: :
ADDRESSg ADDRESS MATCH ADDRESS MISMATCH X
tps ‘
ADDRESS, X

tpLA taHA
BUSY,

0114-17
Busy Timing Diagram No. 3
Write with BUSY (Slave: CY7C140):
| towe
WE
WE $ 7‘
twa th ™
BUSY
0114-11
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SEMICONDUCTOR

Switching Waveforms (Continued)

Interrupt Timing Diagrams

Left Side Sets INTR:
f twe i
ADDR_ j WRITE 3FF %(X X
tns [‘—"HA —
e, /
tens I
WE, SN
) oA twins
INTg X
Right Side Clears INTR:

X

I tre
aoorg YO0 READ 3FF
“‘tHA g —~ /_-
j

CEp *
tENR

Vel L L L L L LS
XN NN MNNNNNNX

—

. toINg —]
iNTq ¢
Right Side Sets INTy:
f twe a
ADDRg { WRITE 3FE })« X
s tha
A /
teINs—
WEg S‘N }L
sa twins
INT, X
Left Side Clears INTy:

a tre
apor,. YOO READ 3FE
r—‘HA g — /———-——

& 5t
|
tens

w7 77777777
ETTT YT T NS NN Y

—

. |- toINR — —
iNT, 7
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Pin Configurations

..a>m:'| s > o .
2B g s5€Bis

0114-3 LCC 0114-22
Top View Top View
Ordering Information
Speed Ordering Package Operating Speed Ordering Package Operating
(ns) Code Type Range (ns) Code Type Range

25 CY7C130-25PC P25 Commercial 25 CY7C140-25PC P25 Commercial
CY7C130-25DC D26 CY7C140-25DC D26
CY7C130-25LC L68 CY7C140-25LC L68
CY7C130-25JC J69 ] CY7C140-25)C J69

35 CY7C130-35PC P25 Commercial 35 CY7C140-35PC P25 Commercial
CY7C130-35DC D26 CY7C140-35DC D26
CY7C130-35LC L68 CY7C140-35LC L68
CY7C130-35)C J69 CY7C140-35)C J69 -
CY7C130-35DMB D26 Military CY7C140-35DMB D26 Military
CY7C130-35LMB L68 CY7C140-35LMB L68

45 CY7C130-45PC P25 Commercial 45 CY7C140-45PC P25 Commercial
CY7C130-45DC D26 CY7C140-45DC D26
CY7C130-45LC L68 CY7C140-45LC L68
CY7C130-45JC J69 CY7C140-45JC J69
CY7C130-45DMB D26 Military CY7C140-45DMB D26 Military
CY7C130-45LMB L68 CY7C140-45LMB L68

55 CY7C130-55PC P25 Commercial 55 CY7C140-55PC P25 Commercial
CY7C130-55DC D26 CY7C140-55DC D26
CY7C130-55LC L68 CY7C140-55LC L68
CY7C130-55JC J69 CY7C140-55JC J69
CY7C130-55DMB D26 Military CY7C140-55DMB D26 Military
CY7C130-55LMB L68 CY7C140-55LMB L68 :
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups Parameters Subgroups
VoH 1,2,3 IsB4 1,23
VoL 1,2,3
Vig 1,2,3
Vi 1,2,3
Irx 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Isga 1,2,3
Is3 1,2,3
Switching Characteristics
Parameters l Subgroups Parameters l Subgroups
READ CYCLE BUSY/INTERRUPT
tan 7,8,9,10,11 TIMING (Continued)
tOHA 7,8,9,10,11 tOINR 789,101
tACE 7,8,9,10,11 tEINR 7.8,9,10,11
tDOE 7,8,9,10,11 UINR 7,89,10,11
WRITE CYCLE BUSY TIMING
tSCE 7,8,9,10,11 twgl!] 7,89,10,11
taw 7,8,9,10,11 tWH 7,8,9,10,11
tra 7,8,9,10,11 tBDD 7,8,9,10,11
tsA 7,8,9,10,11 tDDD 7,8,9,10,11
tPWE 7,8,9,10,11 twDD 7,8,9,10,11
tsD 7,8,9,10,11
tuD 7,8,9,10,11
BUSY/INTERRUPT
TIMING
tBLA 7,8,9,10,11
tBHA 7,8,9,10,11
tBLC 7,8,9,10,11
tBHC 7,8,9,10,11
tps 7,8,9,10,11
twINs 7,8,9,10,11
tEINS 7,8,9,10,11
| ns 7,8,9,10,11
lNote:

|1. CY7C140 only.
Document #: 38-00027-B
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Features

speed/power

Automatic power-down
TTL compatible
Capable of withstanding greater

than 2001V electrostatic

discharge

0.8 micron CMOS for optimum

Fully asynchronous operation
MASTER CY7C132 easily

expands databus width to 16 or

more bits

using SLAVE

CY7C132

PRELIMINARY CY7C142

Functional Description

The CY7C132/CY7C142 are high
speed CMOS 2K x 8 Dual Port Static
RAMs. Two ports are provided permit-
ting independent access to any location
in memory. The CY7C132 can be uti-
lized as either a stand-alone 8-Bit Dual
Port RAM or as a MASTER Dual
Port RAM in conjunction with the
CY7C142 SLAVE Dual Port device in
systems requiring 16-Bit or greater
word widths. It is the solution to appli-
cations requiring shared or buffered
data such as cache memory for DSP,

2048 x 8 Dual Port
Static RAM

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.

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

The CY7C132/CY7C142 are available

CY7C142 bit-slice or multiprocessor designs. inzbqth I;‘E'Pgl DIP, 48-pin LCC and
¢ BUSY output flag on CY7C132; Each port has independent control 5 p n C ’ . .

BUSY input on CY7C142 pins; Chip Enable (CE), Write Enable A die coat is used to insure alpha im-
o INT flag for port to port (WE), and Output Enable (OE). BUSY  munity.

communication (LCC version) flags are provided on each port. In ad-

Logic Block Diagram Pin Configuration
Rﬁl. R_/W R 5= ] ~7 8PV
CEL Cep R/W 2 47ACEy
_ . BUSY, Q3 46[1R /Wy
OF, Ofr AmlL.l: 4 45171 BUSY,
Ao 0 Lee ol 5 A10R B s 4B hior
A ATR rs 437 0k
1/0 1/0 ALg7 420 A
" HEIS Ik E " mes P
1/07, ——t b o s 0z
BUSY (1) —— 1 - . o BOSTR(1) a0 39PAg
Ag O] 11 3814,
Ao s row MEMORY B Ror = 7 37 Ay
ao 1 “ ARRAY <—_-'1> SELECT | 8 Aok A"I:E 13 ;: g Aen
Ag, 14 AR
A O 15 347 Agg
Ag _’3 <—= Agr '/°OLE 16 330 Agp
Ao =P sraration [€= Aor 170,417 32[31/044
CE_ ~—p INTERRUPT |ammm CEp 170518 3101/06
F—H ez [ e 17056 19 301/05,
R/W ~—> ONLY  |&—R/Wq 1704020 20831/045
- . 1705 21 28[71/045
BUSY, USY,
NT(2, 6) & - u u —= » WTe(2, 6) 1/0g [ 22 2711/ 05
/0, 0423 26[31/0,
Notes: 0106-1 oNDCJ 24 25[711/00g
1. CY7C132 (MAST ER%: BUSY is open drain output and requires pullup resistor.
CY7C142 (SLAVE): BUSY is input. DIP 0106-2
2. Open drain outputs: pullup resistor required. Top View
Selection Guide
7C132-25 7C132-35 7C132-45 7C132-55
7C142-25 7C142-35 7C142-45 7C142-55
Maximum Access Time (ns) 25 35 45 55
Maximum Operating Commercial 120 90 90 90
Current (mA) Military 120 120 120
Maximum Standby Commercial 30 30 30 30
Current (mA) Military 40 40 40

2-50



CY7C132

35 F Z s PRELIMINARY  CY7C142
SEMICONDUCTOR

Maximum Ratings

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

jtorage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V

\mbient Temperature with (per MIL-STD-883 Method 3015)

>ower Applied ............... .. ... —55°Cto +125°C Latch-upCurrent............ooovviinnonn. >200 mA

supply Voltage to Ground Potential .

Pin 4810 Pin 24) ... evurvernnsnennn —05Vio+70v  Operating Range

JC Voltage Applied to Outputs Ambient

nHighZState...................... —0.5Vto +7.0V Range Temperature Vee

DCInput Voltage .............c.unn. —3.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%

dutput Current into Outputs (Low) ............. 20 mA Military!8] —55°Cto +125°C 5V £10%

Electrical Characteristics Over Operating Rangel9]

7C132-25 7C132-35, 45, 55
Parameters Description Test Conditions 7C142-25 7C142-35, 45, 55 Units
Min, | Max, Min. Max.
Von Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 2.4 A\
IoL = 6.0mA 0.4 0.4
VoL Output LOW Voltage Ior = 8.0mA 0.5 0.5 \%
IoL = 16.0mAl7 0.5 0.5
Vig Input HIGH Voltage 2.2 2.2 v
ViL Input LOW Voltage 0.8 0.8 A%
Irx Input Load Current GND < Vi € Ve -5 +5 -5 +5 HA
Output Leakage GND < Vg € Ve _ _
foz Current Output Disabled 3 +3 5 +3 pA
Output Short [3] Vee = Max, B _
Tos Circuit Current Vour = GND 350 350 mA
Vcc Operating Vce = Max. Commercial 120 90
Iec Supply Current IouT = O mA mA
upply Lurren our = 9m Military 120
Is Automatic CE [4]
Power Down Current
Isgi1 | Both Ports, TTL Inputs Commercial 30 30 mA
Isp2 | One Port, TTL Input 75 75 mA
Isg3 | Both Ports, CMOS Inputs 15 15 mA
Isps | One Port, CMOS Inputs 65 65 mA
Isp1 | Both Ports, TTL Inputs Military 40 mA
Isp2 | One Port, TTL Input 100 mA
Isp3 | Both Ports, CMOS Inputs 30 mA
Isps4 | One Port, CMOS Inputs 80 mA
“apacitance(5!
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 10 E
- Vee = 5.0V p
Court Output Capacitance cc . 10
‘otes:

Duration of the short circuit should not exceed 30 seconds.

A puli-up resistor to Vcc on the CE input is required to keep the
device deselected during V¢ power-up, otherwise Isp will exceed

i values given.

Tested initially and after any design or process changes that may

affect these parameters.
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6. LCC version only.

7. BUSY and INT pins only.

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

9. See the last page of this specification for Group A subgroup testing
information.
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AC Test Loads and Waveforms

R1448 0 R1448 0
5V 5V sV

2800

kel
N
w
7]
<

OouTPUT ] OUTPUT
245 Q OR

>
R2
NCLUDING T 0 PF 2450
JIG AND INCLUDING oR
SCOPE JI6 AND INT
SCOPE

= = = 4 I 30pF
0106-4 0106-5 —

Figure 1 Figure 2
0106-6
Figure 3. BUSY Output Load
(CY7C132 Only)
Equivalent to: THEVENIN EQUIVALENT
158 Q ALL INPUT PULSES
OUTPUT O——— A AMA—O01.77V
0106-8 30V \ |
90% 90%
aND 10% 10%
Sns 5ns
0106-7
Figure 4
Switching Characteristics Over Operating Range [9, 111
7C132-25 7C132-35 7C132-45 7C132-55
Parameters Description 7C142-25 7C142-35 7C142-45 7C142-55 Units
Min, | Max. | Min, | Max. | Min. | Max. | Min. | Max,
READ CYCLE
tRC Read Cycle Time 25 35 45 55 ns
tAA Address to Data Valid 25 35 45 55 ns
tOHA Data Hold from Address Change 2 3 3 3 ns
tACE CE LOW to Data Valid 30 35 45 55 ns
tDOE OE LOW to Data Valid 15 15 20 25 ns
tLZOE OELOWtoLowZ 2 3 k] 3 ns
tHZOE OE HIGH to High z[12] 15 15 20 25 ns
tLZCE CE LOW to Low Z[13] 2 5 5 5 ns
tHZCE CE HIGH to High Z[12, 13] 15 15 20 25 ns
tpy CE LOW to Power Up 0 0 0 0 ns
teD CE HIGH to Power Down 20 20 25 30 ns
WRITE CYCLEI[14]
twc Write Cycle Time 25 35 45 55 ns
tSCE CE LOW to Write End 20 30 35 40 ns
tAW Address Set-Up to Write End 20 30 35 40 ns
tHA Address Hold from Write End 2 2 2 2 ns
tsA Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 15 20 20 25 ns
tsD Data Set-Up to Write End 15 15 20 20 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE WE LOW to High Z 15 15 20 25 ns
tLZWE WE HIGH to Low Z 0 0 0 0 ns
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Switching Characteristics Over Operating Range [9, 11} (Continued)

7C132-25 7C132-35 7C132-45 7C132-55

Parameters Description 7C142-25 7C142-35 7C142-45 7C142-55 Units

Min. | Max. | Min.| Max. |Min.| Max. | Min.| Max.
BUSY/INTERRUPT TIMING
trC Read Cycle Time 25 35 45 55 ns
twe Write Cycle Time 25 35 45 55 ns
tBLA BUSY LOW from Address Match 15 20 25 30 ns
tBHA BUSY HIGH from Address Mismatch 20 20 25 30 ns
tBLC BUSY LOW from CE LOW 20 20 25 30 ns
tBHC BUSY HIGH from CE HIGH 20 20 25 30 ns
tps Port Set-Up for Priority 5 5 5 5 ns
tWINS WE to INTERRUPT Set Time 12 15 20 25 ns
tEINS CE to INTERRUPT Set Time 20 25 35 45 ns
tINS Add to INTERRUPT Set Time 20 25 35 45 ns
tOINR OE to INTERRUPT Reset Time 15 15 20 25 ns
tEINR CE to INTERRUPT Reset Time 20 25 35 45 ns
tINR Add to INTERRUPT Reset Time 20 25 35 45 ns
BUSY TIMING
twp* WE LOW after BUSY 0 0 0 0 ns
twH WE HIGH After BUSY 10 15 15 15 ns
tBDD BUSY HIGH to Valid Data 20 20 25 30 ns
tDDD Write Data Valid to Read Data Valid Note 18 Note 18 Note 18 Note 18 | ns
twDD Write Pulse to Data Delay Note 18 Note 18 Note 18 Note 18
‘CY7C142 Only
Notes:

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

held LOW during write.

—_

n

. 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 tgzwg are specified with C1, = 5 pF as in Figure

15. WE is HIGH for read cycle.

16. Device is continuously selected. OE, CE = Vyp.

2. Transition is measured 500 mV from steady state voltage.

W

tLzcE for any given device.

>

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

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

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

edge of the signal that terminates the write.

Switching Waveforms
tead Cycle No. 1 (Notes 15, 16)

17. Address valid prior to or coincident with CE transition LOW.
18. 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

ADDRESS

v

DATA OUT PREVIOUS DATA VALID

DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 15, 17)

Either Port—CE/OE Access
c \
tace tyzee —
OE ﬂf t |
tpoE tyzoe
L—‘Lzoz—>
tizee
LLLLLLLLLLLid
DATA OUT : COCEEREeeey DATA VALID [—-—-
- tpy re—tpp
o _____/'r L
Isg
0106-10
Read Cycle No. 3 (Note 15)
READ with BUSY
ADDRESSp X ADDRESS MATCH *
WEg )( /
Dinr * X
ADDRESS, X ADDRESS | MATCH
taHA |
BUSY, \ ;t
tspD
DOUT, }vmo
toop
1,
Wob 0106-11
Write Cycle No. 1 (Notes 10, 14)
Either Port
I twc n
ADDRESS * *
_ tsce
CE \ X 1// /L)
taw ta —=
tsa tewe
WE. A\ X 7
T HD |
sD
DATA DATA VALID *
OF )
_LLL{M_
T HIGH IMPEDANCE
Pour 22222272725 0106-13
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Switching Waveforms (Continued)

Write Cycle No. 2 (Notes 10, 14)

Either Port
twe
ADDRESS X ) 4
tsce } tHA —=
= AN NANNY  T77I77
taw
A~ towe
WE \kA \\ \\ )[ﬁ;
“tSD—’4—'ﬂ)"1
S0
DATAl pATA VALID X
*— thzwe —*] — t zwe—~
DATA W W W W W W W, W W W W W A ¥ HIGH IMPEDANCE —r—r
outT _ g 4 [ 4 J J 2 7 T 2 72 7 17 F i:l
0106-14
BUSY Timing Diagram No. 1 (CE Arbitration)
CEL Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
CEL sE
tps-»]
Ty N
“‘_tBLCj I‘-‘sucj
BUSY,
0106-15
ZER Valid First:
ADDRESS
L AND R X ADDRESS MATCH X
Cg NE
‘PS-T
o, \
~——1BLC F-tarc
BUSY, ;l L
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
tps
ADDRESSg % X
taLa taHA

BUSY,
0106-17
BUSY Timing Diagram No, 2
RIGHT Address Valid First:
tpe OR tye
ADDRESSR ADDRESS MATCH ADDRESS MISMATCH X
tps
ADDRESS,, X
taLa —tBHA
BUSY,

0106-18

BUSY Timing Diagram No. 3 »
WRITE with BUSY (SLAVE: CY7C142)

towe
W 7/
f+— twe j ' twe

E
BUSY }

0106-12
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CY7C142
Switching Waveforms (Continued)
Interrupt Timing Diagram (Note 6)
LEFT Side Sets INTR:
ADDRESS)_ WRITE 7FF %x 8 X
tNs tha
— teINs
" r_TA—I—\:,
A twins

NTg )K 0106-19

RIGHT Side Clears INTR:

t tRe
sooress, XXRXXXXXXRXRXKRRKRRRN o 77— K
l*'HA g —

—

CER *
tens

w7 7777777 F
LAV AN |

/S

toINR — —_—
INTg /
RIGHT Side Sets INT:
f twe
ADDRESSg * WRITE 7FE XX X

tins —* tya —=
CEp

_L tens—
WER

iNT, 3(

LEFT Side Clears INT}:

PO 0000000000000 SR ;(

tha —f—— ting —+
CE * /
l

f tens

WEL/L///7//;F
CAMNAAAAA A AN NE |

—

o tomnr —
INT_ 7

—

0106-20

0106-21

0106-22
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Pin Configurations

Okg
Aor Agr
AR A 1R
AzR Agg
Az Aszr
AR A
Ask Asg
AR Agr
A7R Asg
Agr Agr
AsR AgR
NC | /°7R
1/ O7r
1/ Ogr
0106-23 0106-24
Top View
Ordering Information
Speed Ordering Package Operating Speed Ordering Package Operating
(ms) Code Type Range (ms) Code Type Range
25 CY7C132-25PC P25 Commercial 25 CY7C142-25PC P25 Commercial
CY7C132-25DC D26 CY7C142-25DC D26
CY7C132-25LC L68 CY7C142-25LC L68
CY7C132-25JC J69 CY7C142-25JC J69
35 CY7C132-35PC P25 Commercial © 35 CY7C142-35PC P25 Commercial
CY7C132-35DC D26 CY7C142-35DC D26
CY7C132-35LC L68 CY7C142-35LC L68
CY7C132-35)C J69 CY7C142-35)C J69
CY7C132-35DMB D26 Military CY7C142-35DMB D26 Military
CY7C132-35LMB L68 CY7C142-35LMB L68
45 CY7C132-45PC P25 Commercial 45 CY7C142-45PC P25 Commercial
CY7C132-45DC D26 CY7C142-45DC D26
CY7C132-45LC L68 CY7C142-45LC L68
CY7C132-45JC J69 CY7C142-45]1C J69
CY7C132-45DMB D26 Military CY7C142-45DMB D26 Military
CY7C132-45LMB L68 CY7C142-45LMB L68
55 CY7C132-55PC P25 Commercial 55 CY7C142-55PC P25 Commercial
CY7C132-55DC D26 CY7C142-55DC D26
CY7C132-55LC L68 CY7C142-55LC L68
CY7C132-551C J69 CY7C142-55JC J69
CY7C132-55DMB D26 Military CY7C142-55DMB D26 Military
CY7C132-55LMB L68 CY7C142-55LMB L68
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups Parameters Subgroups
Vou | 1,23 Isp4 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,2,3
IsB1 1,2,3
Is2 1,2,3
IsB3 1,2,3

Switching Characteristics
Parameters I Subgroups Parameters l Subgroups
READ CYCLE BUSY/INTERRUPT
" 7,8,9,10,11 TIMING (Continued)
tOHA 7,8,9,10,11 tOINR 7,8,9,10,11
{ACE 7,8,9,10,11 tEINR 7,8,9,10,11
tDOE 7,8,9,10,11 tINR 7,8,9,10,11
WRITE CYCLE BUSY TIMING ]
tSCE 7.89.10,11 twall] 7,8,9,10,11
AW 7,8,9,10,11 twH 7,8,9,10,11
tHA 7,8,9,10,11 tBDD 7,8,9,10,11
tsa 7,8,9,10,11 tDDD 7,8,9,10,11
PWE 7,8,9,10,11 twDD 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
BUSY/INTERRUPT
TIMING
{BLA 7,8,9,10,11
tBHA 7,8,9,10,11
tBLC 7,8,9,10,11
tBHC 7,8,9,10,11
tps 7,8,9,10,11
tWINS 7,8,9,10,11
tEINS 7,8,9,10,11
tINS 7,8,9,10,11

Note:

1. CY7C142 only.

Document #: 38-00061-A



Features

® Automatic power-down when
deselected

e CMOS for optimum
speed/power

High speed—25 ns

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

Low standby power

— 55 mW

TTL compatible inputs and
outputs

e Capable of withstanding
greater than 2000V
electrostatic discharge

CY7C147

Functional Description

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

Writing to the device is accomplished
when the chip enable (CE) and write
enable (WE) inputs are both LOW.
Data on the input pin (DI) is written
into the memory location specified on
the address pins (Ag through A1).

4096 x 1 Static R/W RAM

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

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

Logic Block Diagram Pin Configurations
I \A‘ DI A
A2
INPUT BUFFER a2l 3
. N
A]s
e I As(1e
e e I g oo[]7
e Bl m) 64 x 64 3 < N wel]s
a—l 8 |-/ ARRAY 8 bo oo
Ac—my § a
A—p] T 0019-2
') — e
1 1
POWER
COLUMN DECODER | | DOWN | G R
i "
A4 As Ag Ag A10A1
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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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ................. ... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C LatchupCurrent ................coiuuunn. >200 mA
Supply Voltage to Ground Potential .
(PN 180 PIN D). v nereeannnnnns. —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Ambient v
inHigh Z State. ...........oovvenn.. —0.5V to +7.0V Range Temperature cc
DC Input Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V + 10%
Output Current into Outputs (Low) ............. 20 mA Military[3] —55°Cto + 125°C 5V + 10%
Electrical Characteristics Over Operating Range[4]
Parameters Description Test Conditions 7C147-25 7C147.35, 45 Units
Min. Max. Min., Max.
Vou Output HIGH Voltage | Vcc = Min. Iog = —40mA 2.4 2.4 v
VoL Output LOW Voltage Vce = Min, IoL = 12.0mA 0.4 0.4 v
Vi Input High Voltage 2.0 6.0 2.0 6.0 v
ViL Input Low Voltage -3.0 0.8 -3.0 0.8 \%
Ix Input Load Current GND < V] < Ve -10 +10 -10 +10 HA
Output Leakage GND < Vg < Ve _ _
loz. Current Output Disabled 0 +30 0 +30 RA
Output Short[1] _ - _ -
Tos Circuit Current Vcc = Max. Vour = GND 350 350 mA
Icc Vcc Operating Vcc = Max. Commercial 90 80 mA
Supply Current Iour = OmA Military 110
I Automatic CE[2] Max. Ve, Commercial 5 10 mA
SBy Power Down Current CE = Vig Military 10
Capacitance(5!
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 : 6
Notes:

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

values given.

AC Test Loads and Waveforms

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

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

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

ouTPUT ! OUTPUT 1 3ov foon 90%
s00F b oo ) oD 10% 10%

INCLUDING P 2020 » S 2020 <5ns <5ns
JIG AND INCLUDING

SCoOPE J::% AND L 0019-6

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

OUTPUT O AAA—————0 1.90 V

126 Q
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SEMICONDUCTOR

Switching Characteristics Over Operating Rangel6]

Parameters Description 7C147.28 7C147.35 - IC147:45 Units
Min., Max, Min. Max, Min. Max,
READ CYCLE
tRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from Address Change 3 5 5 ns
tACE CS Low to Data Valid 25 35 45 ns
tLZCE CE LOW to Low ZI[8] 5 5 5 ns
tHZCE CEHIGH to High ZI[7, 8] 20 30 30 ns
tpy CE LOW to Power Up 0 0 0 ns
tPD CE HIGH to Power Down 20 20 20 ns
WRITE 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 Z![8] 0 0 0 ns
tHZWE WE LOW to High ZI7. 8] 15 20 25 ns
Notes:

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

7. tizcE and tHzwe 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. edgeiof the signal that terminates the write.

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

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

Read Cycle No. 1 (Notes 10, 11)

tRe |

ADDRESS 3{

DATA OUT PREVIOUS DATA VALID DATA VALID

tAA |

toHA

| L

0019-7

2-62



?
SEMICONDUCTOR

CY7C147

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

tRe
tace
tL2CE e tHzcE—>| HGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT /, (WI ( DATA VALID 3———
f-—1tpy tpo
Vee \ Icc
SUPPLY 50% 50%

CURRENT k 1sB

0019~-8

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

ty
we

ADDRESS >(

X

% \\ A\ R

SCE

taw

LTINS

tsA towe
we \ 5 \ 7!
———————1D T—tHD
DATA N DATA-IN VALID
le——thzwe ——»l 4———!sz£—"
\ HIGH IMPEDANCE / .
DATA OUT DATA UNDEFINED l 2

0019-9

Write Cycle No. 2 (CE Controlled) (Note 9)

we

ADDRESS i

tSCE

tsa

-
= 3;:

j[

"_J

taw
= '\ AN RNRRRRRRRY 2
f 5D D
DATA IN DATA-IN VALID }7
fe— thzwe—]
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 SUPPLY CURRENT

14 B SUPPLY VOLTAGE
12 /
Icc

2
T
8
o 08
2 06
g Vin=5V
E o4 Ta = 25°C
2

0.2

Iss
0.0 b
4.0 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

14

13
312N\
a \
N
=N
K h Ta = 25°C
=
T 10
2

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 50 Ta = 25°C
) 1K 2 ES PULL-UP
5 RESISTOR TO Vce
2 15
E IsB
g 10
05
0.0 ‘:ﬂ'A

0.0 10 20 3.0 4.0 5.0
SUPPLY VOLTAGE (V)

NORMALIZED Icc. Iss

NORMALIZED tan

DELTA ta, (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
10 tcc
08 ]
0.6
04
Vec =50V
Vin =50V
0.2
Is8
0.0
-66 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
12 =
1.0
Veg =50V
0.8
0.6
-55 25 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

300
250 -
200 ,/
15.0 /
A
10.0
/ Ta = 25°C
Vec =45V
5.0
0.0
0 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT {mA}

QUTPUT SINK CURRENT (mA)

NORMALIZED lgc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

o\

N

ol I\

g

\ Vec =50V
Ta = 25°C
40 N2
20
0
0.0 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
160
140
120
100 4
80
Vec =50V _|
60 7 1~ Ta = 25°C
"/
20
0
0 10 20 30 40

OUTPUT VOLTAGE (V)

NORMALIZED Icc
vs. CYCLE TIME
14
Vec =50V
1.3 T:c= 25°C
Vi =05V
1.2
1.1
1.0
09
08

0 10 20 30 40 50
CYCLE FREQUENCY (MHz)
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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, 9
CY7C147-25LC L50 Commercial
- Ay X, 3
35 CY7C147-35PC P3 Commercial
CY7C147-35DC D4 Commercial A3 X3 4
CY7C147-35LC L50 Commercial Ag Yo 5
CY7C147-35DMB D4 Military A Y P
CY7C147-35LMB L50 Military 5 1
45 | CYIC14745PC P3| Commercial As X4 17
CY7C147-45DC D4 Commercial A7 X5 16
CYTC147-45LC L50 | Commercial As Y, 15
CY7C147-45DMB D4 Military
CY7C147-45LMB L50 Military Ag Y3 14
Ay Y, 13
A Ys 12
Bit Map
0019-12
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
Vi 1,2,3
I1x 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB1 1,23

Switching Characteristics

Parameters I Subgroups
READ CYCLE

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

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

Document #: 38-00030-B
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Features

e Automatic power-down when
deselected (7C148)

CMOS for optimum
speed/power

25 ns access time

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

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

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

TTL compatible inputs and
outputs

CYPRESS
SEMICONDUCTCR

CY7C148
CY7C149

Functional Description

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

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

1024 x 4 Static R/W RAM

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

Reading the device is accomplished by
selecting the dev1ce, (CS) active LOW,
while (WE) remains inactive or HIGH.
Under these conditions, the contents of
the location addressed by the informa-
tion on address pins (Ag through Ag) is
present on the four data input/output
pins (1/0g through 1/03).

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

Logic Block Diagram Pin Configurations
<1
L N
INPUT BUFFE;_——I——ﬂ"
Ag —p! 1/00
Ag — § & g
<] = 10 0001-2
Aar—»l o 64x 64 < 1
w
As—p] O ARRAY :> ] M
yy—— § ﬁ 1102
Aa— 10
i i POWER
COLUMN DECODER 32!“4';, L] &
rrrr T
A3 Az Aq WE
00011 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
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Stora'ge Temperature .. REEERELRREE —65°Cto +150°C Static Discharge Voltage
Ambient Temperature with ) (Per MIL-STD-883 Method 3015) ............. >2001V
Power Applied .................... —35°Cto +125°C LatchupCurrent.............ccooiinnnn. >200 mA
Supply Voltage to Ground Potential
Pin18toPin9)......cvvvrnvnnnnnn. —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
inHighZState...................... —0.5Vto +7.0V Range Temperature Vee
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military(11] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel12]
Parameters Description Test Conditions 7C148/9-25 | 7C148/9-35, 45 | yypies
: Min. | Max.| Min. | Max.
Ion Output High Current VoH = 24V Vee = 4.5V ~4 ~4 mA
ToL Output Low Current VoL = 04V 8 8 mA
Vin Input High Voltage 2.0 [ 6.0 2.0 6.0 \
ViL Input Low Voltage —3.0{ 08 | —3.0 | 08 \
Irx Input Load Current GND < Vi < Ve -10| 10 -10 10 RA
Ioz Output Leakage Current| GND < Vg < V¢ Output Disabled —50{ 50 —50 50 RA
C Input Capacitancel13] ' 5
! I:ll:zt ” (:ll)tz::;tance Test Frequency = 1.0 MHz > pF
Cro Capacitance[13] TaA = 25°C, All Pins at OV, Voc¢ = 5V 7 7
L Ve Operating Max. Voo, CS < Vi Commercial 90 80 | A
cC Supply Current Output Open Military 110
I Automatic CS Max. Vee, 7C148 Commercial 15 10 mA
SB Power Down Current [CS > Vig only Military 10
I Peak Power-On Max. Vcc, 7C148 Commercial 15 10 mA
PO Current CS=VmHB  only Military )
I Output Short GND < Vo < Commercial +275 +275 mA
08 Circuit Current Vecliol Military +350

Notes:

1. Test conditions assume signal transition times of 10 ns or less, timing

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

loading of the specified 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

N

CS low and WE low. Both signals must be low to initiate a write and

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

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

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

AC Test Loads and Waveforms

R1481qQ

w

R14810

5v

O———AMAN—
OUTPUTOT—‘[
SR2

30 pF <
> 255
IINCLUDING
= JIGAND =
= SCOPI

Ll ot

Figure 1a Figure 1b
Equivalent To:

THEVENIN EQUIVALENT

1670
OUTPUT O AAApee—ee() 1.73V

0001-12

2-68

00~

hd

11
12.

13.

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

for all devices. Transition is measured * 500 mV from steady state
voltage with specified loading in Figure Ib.

. WE is high for read cycle.

. Device is continuously selected, CS = Vi

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

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

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

ALL INPUT PULSES

Io— |

3ov

90% 90%
GND 10% 10%
<10
<10ns naom 5
Figure 2
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§f§m CY7C149
SEMICONDUCTOR
Switching Characteristics Over Operating Rangel12]
Parameters Description 7C148/9-25 7C148/9-35 7C148/9-45 Units
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
Address Valid to Address Do Not
IRC Care Time (Read Cycle Time) 2 3 45 ns
Address Valid to Data Out
tAA Valid Delay (Address Access Time) 2 3 43 ns
tACs1 Chip Select Low to Data Out Valid 25(4] 35 45 ns
tACS2 (CY7C148 only) 30051 35 45
Chip Select Low to Data Out Valid
tacs (CY7C149 only) 15 15 20 ns
t1 7161 Chip Select Low to 7C148 8 10 10 ns
Data Out On 7C149 5 5 5
Chip Select High to Data
6
tiyzl6l Out Off 0 15 0 20 0 20 ns
Address Unknown to Data Out
tOH Unknown Time 0 0 > ns
Chip Select High to
tpD Power-Down Delay 7C148 20 30 30 ns
Chip Select Low to
tpy Power-Up Delay 7C148 0 0 0 ns
WRITE CYCLE
Address Valid to Address Do Not
twe Care (Write Cycle Time) 23 3 45 ns
Write Enable Low to
2
twpl?] Write Enable High 20 30 35 ns
twR Address Hold from Write End 5 5 5 ns
‘Write Enable to Output
6
twz[6] in High Z 0 8 0 10 0 15 ns
tpw Data in Valid to Write Enable High 12 20 20 ns
tDH Data Hold Time 0 0 0 ns
Address Valid to Write
tas Enable Low 0 0 0 ns
121 Chip Selef:t Low to Write
tew Enable High 20 30 40 ns
6] Write Enable High to Output
tow in Low Z o 0 0 ns
tAwW Address Valid to End of Write 20 30 35 ns
Switching Waveforms
Read Cycle No. 1 (Notes 7, 8)
tre |
ADDRESS ‘%_
toH tan —i I
DATA OUT PREVIOUS DATA VALID DATA VALID
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 7, 9)

s N

CY7C148
CY7C149

N_

/

tacs

w2

| t— tHz
-’ HicH
HIGH IMPEDANCE eI IMPEDANCE
DATA OUT CCCCK DATA VALID >__
[e——tpy tro
Vce 0% \| Icc
SUPPLY 50%
CURRENT N 1s8
0001-7
Write Cycle No. 1 (WE Controlled)
ADDRESS >( K
tow
c3
ARANS 7777777,
taw twr—>|
tas twp
we AN 4
\ 7
I tow toH
DATAI/O * DATA-IN VALID
<————'wz‘4-] fe———— tow
DATA /0 DATA UNDEFINED } HIGH IMPEDANCE
0001-8
Write Cycle No. 2 (CS Controlled)
twe
ADDRESS X X
tew
—] tas [
[ 1‘ ]{
taw twh —|
twe
I tow toH .
DATA /0 * DATA-IN VALID ‘XI
o——Mz—b‘
\ HIGH IMPEDANCE
DATA I/0 DATA UNDEFINED )
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Note: If CS goes high simultaneously with WE high, the output remains in a high impedance state.



NORMALIZED Icc, tsg

NORMALIZED tan

NORMALIZED lIpg

CY7C148

L CY7C149
SEMICONDUCTOR
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
. vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
12
e | 3 100 ]\
12 oo 1.0 &« i
10 § E 80
g 08 u N
08 / o § 60 \
w
06 8 08 ] \ Vee =50V
X ViN=5V g 04 3 a0 N Ta=25C
04 Ta =25°C g o Yoo S50V ]
2 ViN =5.0V 5
02 0.2 g 2
Iss Iss 3
00 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 6 vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 140
< 120
13 1.4 ) E /-‘
g 5 100 D
12 s o 7
\ 2 12 & /
N S5 80
11 = °
Ta =25°C < % e
. E 1.0 H / Vec =50V
? ~— 2 Vcc =50V § 20 Ta =25°C
08 5 /
09 2w
08 0.6 0
40 45 5.0 55 6.0 -56 25 125 00 10 20 3.0 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE NORMALIZED Icc
vs. SUPPLY VOLTAGE (7C148) vs. OUTPUT LOADING vs, ACCESS TIME
3.0 300 14
25 250 / L 13
Q
' Ta = 25°C Z 200 < ™
20 1K 2 C8 PULL-UP £ 5 2
RESISTOR TO Vec b &
15 s 15.0 a 11
g 4 s RN
10 lsp % 100 / E 1
’ a1 / Ta = 25°C z
Vec =45V
05 / 5.0 / 09
0.0 00 08
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40 50 60
SUPPLY VOLTAGE (V) CAPACITANCE (pF) taa (ns)
0001-10
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% 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
CY7C149-25PC Al Y p
CY7C148-25DC D4
7
CY7C149-25DC A2 :2 "
CY7C148-25LC L50 A3 3
CY7C149-25LC Aq Xo 3
35 CY7C148-35PC P3 Commercial As X3 2
CY7C149-35PC Ag X, 1
CY7C148-35DC D4 A7 Xs 17
CY7C149-35DC As X T
CY7C148-35LC L50
CY7C149-35LC A9 X 15
CY7C148-35DMB D4 Military Bit Map
CY7C149-35DMB
CY7C148-35LMB L50 15...0]15..0=——COLUMN
CY7C149-35LMB WrpuTS
45 CY7C148-45PC P3 Commercial
CY7C149-45PC
ROW 0
CY7C148-45DC D4
CY7C149-45DC
CY7C148-45LC L50
CY7C149-45LC
CY7C148-45DMB D4 Military
CY7C149-45DMB
CY7C148-45LMB L50

CY7C149-45LMB

2-72
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SEMICONDUCTOR

MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
IoH 1,2,3
IoL 1,2,3
Vi 1,2,3
VL 1,2,3
Irx 1,2,3
Ioz 12,3
Icc 1,2,3
Isgll] 1,2,3

Switching Characteristics

Parameters I Subgroups
READ CYCLE

tRC 7,8,9,10,11
tAA 7,8,9,10,11
tacsi 1] 7,8,9,10,11
tacsz(l} 7,8,9,10,11
tacst? 7,8,9,10,11
toH 7,8,9,10,11
WRITE CYCLE

twc 7,8,9,10,11
twp 7,8,9,10,11
twr 7,8,9,10,11
tDw 7,8,9,10,11
tDH 7,8,9,10,11
tAS 7,8,9,10,11
tAw 7,8,9,10,11

Notes: -

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

Document #: 38-00031-B
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—= 2> SEMICONDUCTOR
Features Functional Description

¢ Memory reset function

e 1024 x 4 static RAM for control
store in high speed computers

¢ CMOS for optimum
speed/power

e High speed
— 12 ns (commercial)
— 15 ns (military)

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.

¢ 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

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

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

outputs signal can be employed, with only se- Write Enable (WE) is LOW.
lected devices being cleared at any giv- A die coat is used to ensure alpha im-
en time. munity.
An active LOW write enable input
(WE) controls the writing/reading op-
Logic Block Diagram Pin Configurations
RS
-/
Dg Dy D, D3 5 A O 24 1 Vee
oF A2 2317 A,
As 3 22 a Aq
DATA INPUT
l A Os 20[] RS
ag s 19[]Cs
o] o A A 7 18 [J We
: w o 9 we
A; g 64X 64 S D s 17 [ o€
A=p| B > ARRAY 2 o, o 16 [ 05
" g ] 0, [ 10 15[ o,
s o, 1 147 05
ﬁ 6Np [ 12 13 0,
As —>f
ﬁg:ﬂ COLUMN DECODER 0028-13 0028-2
Ag 00281
Selection Guide
7C150-12 7C150-15 7C150-25 7C150-35
Maximum Access Time (ns) C(fr?lmermal 12 15 25 35
Military 15 25 35
Maximum Operating Current (mA) Ct?mmerclal 90 20 20 20
Military 100 100 100
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SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent............oovviiioni.. >200 mA
Supply Voltage to Ground Potential .
(Pin 24 t0 Pin 12) . v noveonnenns ~0.5V to +7.0V Operating Range ]
DC Voltage Applied to Outputs Range Ambient Vee
inHighZState...................... —0.5Vto +7.0V Temperature
DC Input Voltage .................e. —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20mA Military[3] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel4]
. 7C150-12, 15, 25, 35 .
Parameters Description Test Conditions Units
Min. Max.
VoH Output HIGH Voltage Vee = Min, Iog = —4.0mA 2.4 v
VoL Output LOW Voltage Vee = Min, Iop, = 12.0mA 0.4 v
Viyg Input High Voltage 2.0 Vce A\’
ViL Input Low Voltage -3.0 0.8 A\
Iix Input Load Current GND < Vi < Ve —-10 +10 HA
Output Leakage GND < Vg £ V¢ _
loz Current Output Disabled 50 +30 pA
Tos Output Short!] Vce = Max., Voutr = GND —300 mA
I Ve Operating Vce = Max. Commercial 90 mA
ce Supply Current Iour = O0mA Military* 100
*.15, -25 and -35 only
Capacitance[2]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, Vec = 5.0V pF
Cout Output Capacitance Ta = 25°C, f = 1 MHz, V¢ = 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.

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

2. Tested initially and after any design or process changes that may information.
affect these parameters.
AC Test Loads and Waveforms
R1329 Q R1329Q
5V 5V 10V )
0 30% 90%
OUTPUT OUTPUT 1
GND 10%. 10%
4 3ns <3ns
30 pF R2 s5pF oR2 <

INCLUDIN{ <

S T o I

score 1 L score L _}L Figure 2. All Input Pulses

0028-3
Figure 1a Figure 1b
Equivalent To:
THEVENIN EQUIVALENT
1259
OUTPUT O————AAA————0 190 V
0028-4
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Switching Characteristics Over Operating Rangel4. 51

L 7C150-12 7C150-15 7C150-25 7C150-35

Parameters Description Units
Min. | Max. | Min. l Max. | Min. | Max. | Min. [ Max.

READ CYCLE
tRC Read Cycle Time 12 15 25 35 ns
tAA Address to Data Valid 12 15 25 35 ns
tOHA Output Hold from Address Change 2 2 2 2 ns
tACs CS LOW to Data Valid 10 12 15 20 ns
tLzes CS LOW to Low ZI[7] 0 0 0 0 ns
tHzcs CS HIGH to High 216, 7! 8 0 11 0 20 0 25 ns
tDOE OE LOW to Data Valid 8 10 15 20 ns
tLZOE OE LOW to Low Z[7] 0 0 0 0 ns
tHZOE OE HIGH to High z16, 7] 0 8 0 9 0 20 0 25 ns
WRITE CYCLEIS!
twe Write Cycle Time 12 15 25 35 ns
tscs CS LOW to Write End 8 11 15 20 ns
tAw Address Set-up to Write End 10 13 20 30 ns
tHA Address Hold from Write End 2 2 5 5 ns
tsA Address Set-up to Write Start 2 2 5 5 ns
tPWE WE Pulse Width 8 11 15 20 ns
tsD Data Set-up to Write End 8 11 15 20 ns
tHD Data Hold from Write End 2 5 ns
tLZWE WE HIGH to Low ZI[7] ] 0 ns
tHZWE WE LOW to High ZI6,7] 0 8 12 20 25 ns
RESET CYCLE
tRRC Reset Cycle Time 24 30 50 70 ns
tSAR Address Valid to Beginning of Reset 0 ns
tSWER Write Enable HIGH to Beginning of Reset 0 ns
tSCSR Chip Select LOW to Beginning of Reset 0 0 0 ns
tpRS Reset Pulse Width 12 15 20 30 ns
tHCSR Chip Select Hold after End of Reset 0 0 0 0 ns
tHWER Write Enable Hold after End of Reset 12 15 30 40 ns
tHAR Address Hold after End of Reset 12 15 30 40 ns
tLZRS Reset HIGH to Output in Low Z[7] 0 0 0 ns
tHZRS Reset LOW to Output in High ZI6. 7] 0 8 0 12 0 20 0 25 ns

Notes:

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

6. tuzcs, tHZOE, tHZR and tHZwE are tested with Cp = 5 pF as in data input setup and hold timing should be referenced to the rising
Figure 1b. Transition is measured 500 mV from steady state volt- edge of the signal that terminates the write.
age. 9. WE is HIGH for read cycle.

7. Atany given temperature and voltage condition, tyz is less than tr.z 10. Device is continuously selected, CS and OFE = Vyr.
for any given device. 11. Address valid prior to or coincident with CS transition LOW.
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Switching Waveforms
Read Cycle No. 1 (Notes 9, 10)

tRC

ADDRESS i

tan |
toHA.
DATA OUT PREVIOUS DATA VALID " DATAVALID

0028-6
Read Cycle No. 2 (Notes 9, 11)
trc
tacs
OF ——_3

( {_\

1008 +tHzOE
r——— thoe———‘l e tizcs —|

HIGH
DATA OUT HIGH IMPEDANCE /7777 ——— IMPEDANCE
\2os ANSA\\
>

0028-8

Write Cycle No, 1 (WE Controlled) (Note 8)

1 1y
we
ADDRESS i %

tscs

“T@L | 1‘77777 P

taw tHA—™
tsa tPWE

we Xﬁ\.\\ 7(

tso D
DATA IN * DATA-IN VALID

h——-tuszAvj "'——“"'LZ\NE-"
HIGH IMPEDANCE

[

~

DATA OUT DATA UNDEFINED

0028-9
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Switching Waveforms (Continued)

Write Cycle No. 2 (CS Controlled) (Note 8)

twe

ADDRESS

A

tsa

tscs

A\

taw

fe———————————tPWE ——

tHa —]

[ - 0°u
DATAIN DATA-IN VALID
e tzwe —|
HIGH IMPEDANCE
DATA I/O DATA UNDEFINED
0028-10
Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
Reset Cycle
i trRe i
ADDRESS >< X
sar tHar
WE // tSWER tHwer \
¢ tuesr
_ SCSR |
cs \ N ! l
tpRs
RESET A\ y 4
thzrs tizrs
0,~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.

2-78
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Fypical DC and AC Characteristics

NORMALIZED I¢c, Isa

NORMALIZED tan

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

1.0

08

04

02 158

0.0
40 45 50 5.5 6.0

SUPPLY VOLTAGE (V}

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

. \\ Ta =25°C
10

09

08

4.0 45 5.0 55 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

30

28

20

05

0.0
00 10 20 30 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED icc. Iss

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
1.0 Yoo
08
0.6
04
Ve =50V
VIN=50V
02 Isg
00
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE

1.6

1.4

1.2 P
o /

Vee =50V
0.8 r
06
-565 25 126

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

30 I
Ta =25°C
V::c =45V /‘
20
10 rL
0

] 200 400 600 800 1000

CAPACITANCE (pF)

2-19

OUTPUT SOURCE CURRENT {mA)

QUTPUT SINK CURRENT (mA)

NORMALIZED lcc

OUTPUT SOURCE CURRENT
. OUTPUT VOLTAGE

AN
SN
AN

30

Vee =50V
Ta = 25°C

20 \
N

10

N

0 1.0 20 3.0 4.0

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
s’ OUTPUT VOLTAGE

125

75

50 /

Vo =50V _|
Ta =25°C
) 10 20 30 40 S50
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. CYCLE TIME
11
Vee =50V
Ta = 25°C
ViN =05V
1.0
08
0.8
10 20 30 [
CYCLE FREQUENCY (MHz)
0028-14
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Truth Table Ordering Information
Inputs Speed Package Operating
TS | WE | O | ms | O | Mok @ | OrderimgCode | "y, Range
. 12 CY7C150-12PC P13A Commercial
Not Selected
i[ ﬁ § }If gigﬂé Rt CY7C150-12DC Dl4
L| L | X | H | Hghz | Write CY7C150-12LC L54
L H L H 00-03 Read CY7C150-128C S13
L X H H High Z Output Disable 15 CY7C150-15PC PI3A Commercial
CY7C150-15DC D14
CY7C150-15LC L54
CY7C150-158C S13
CY7C150-15DMB D14 Military
CY7C150-15LMB L54
25 CY7C150-25PC P13A Commercial
CY7C150-25DC D14
CY7C150-25LC L54
CY7C150-258C S13
CY7C150-25DMB D14 Military
CY7C150-25LMB L54
35 CY7C150-35PC ~ PIB3A Commercial
CY7C150-35DC D14
CY7C150-35LC L54
CY7C150-358C S13
CY7C150-35DMB D14 Military
CY7C150-35LMB Ls4
Bit Map Address Designators
Address Address Pin
Name Function Number
Ag Xo 21
At X1 22
A2 Xs 23
A3z X3 1
Ay Xa 2
As Xs 3
Ag : Yo 4
A7y Y, 5
Ag Y2 6
Ag Y3 7

0028-15
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MILITARY SPECIFICATIONS

Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
VoH 1,2,3
VoL 12,3
Vin 1,2,3
ViL 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameters L Subgroups
READ CYCLE ‘
trRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACS 7,8,9,10,11
WRITE CYCLE

twe 7,8,9,10,11
tscs 7,8,9,10,11
tAW 7,8,9,10,11
tHA 7,8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
RESET CYCLE

tRRC 7,8,9,10,11
{SAR 7,8,9,10,11
ISWER 7,8,9,10,11
tSCSR 7,8,9,10,11
tPRS 7,8,9,10,11
tHCSR 7,8,9,10,11
tHWER 7,8,9,10,11
tHAR 7,8,9,10,11

Document #: 38-00028-B



Features

.

16K by 4

Common I/0
Asynchronous output enable
Registered address

Latched data inputs
Registered chip enable

Latched and pipelined chip
enable

Self-timed write

Latched data outputs

5 ns address setup time
15 ns address access time

28 pin package
— 300 mil DIP
— LCC, PLCC

Single 5V power supply

Low power
— 100 mA (commercial)
— 120 mA (military)

TTL Compatible inputs and
outputs

ADVANCED INFORMATION CY7Ci‘52

Product Characteristics

The CY7C152 is a registered address,
latched Data In, latched Data Out high
performance CMOS static RAM for
cache memory applications.

The CY7C152 is organized 16,384
words of 4 bits each. The device has a
single clock that controls loading the
address register, data input and output
latches, pipeline control latch and chip
enable register. The chip enable (CE) is
clocked into a register and pipelined
through a control register to condition
the output enable. The write enable
(WE) is self-timed with data setup and
held to the falling edge of WE. A sepa-
rate asynchronous output enable OE is
provided to disable the outputs during
a write operation or whenever other de-
vices require access to the bus.

The data input has an asynchronous
data latch enable DLE which may be
used to capture data during a write op-
eration. The CY7C152 is designed to
be used with the CY7C181 CACHE
TAG to implement high speed instruc-
tion or data caches.

Self-Timed Cache
Static RAM

Functional Description

The CE and address inputs (Ag—A13)
are sampled on each LOW to HIGH
transition of the clock and stored in
registers. The data input latch on
(1/09~1/03) is enabled with the logi-
cal AND of the DLE and registered
CE signals. When enabled, the latch is
transparent. When disabled, the latch
retains the data present when it was
disabled.

Read/Write Operation

The CE signal must be LOW during
the LOW to HIGH transition of the
clock to initiate a memory cycle. The
'WE signal should remain HIGH for a
complete read cycle to occur. The
LOW to HIGH transition of the clock
loads the address and CE registers.
Data propagates through the data out-
put latch to the output if the OE is en-
abled LOW. The LOW to HIGH tran-
sition of the clock closes the pipeline
latch and the data output latch holding
previous data and state until new data
and state become available. As this new

Logic Block Diagram

DLE Data Input Latch i

Address Register

Data Output Latch

!
1/0p 1/04 1/05 1/05

0128-1
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.

‘eatures
. 16K by 4
' Separate 170

Fully registered
= Address

— Data in

— Data out

— CE, WE

Self-timed write

Transparent write
— CY7C159 only

143 MHz operation

- 5 ns setup time

— 7 ns cycle time

— 7 ns clock to output

28 pin package
— 300 mil DIP
— LCC, PLCC

Single 5V power supply
— 100 mA (commercial)
— 120 mA (military)

TTL compatible inputs and
outputs

CY7C158

ADVANCED INFORMATION CY7C159

Product Characteristics

The CY7C158 and CY7C159 are fully
registered (pipelined) high performance
Static RAMs. They are organized
16,384 words by 4 bits each. Memory
expansion is easily accomplished using
the active LOW chip enable (CE) in-
put. An asynchronous output enable
signal (OE) is provided to control the
three-state data outputs. The CY7C158
is a normal non-transparent write de-
vice and the CY7C159 provides a
transparent write capability for write
through operation. Pipelined RAMs
are used in writeable control store,
DSP and logic analyzer/tester applica-
tions where throughput is the critical
parameter.

Read/Write Operation

The operation of these devices is com-
pletely synchronous with the exception
of the OE signal. All data, address and
control signals are sampled on each
low to high transition of the clock.
When the CE is LOW during this tran-
sition, the device is selected for opera-
tion. The type of operation is deter-

Self-Timed Pipelined
Static RAMs

mined by the state of the WE signal
during this same transition. WE LOW
causes a write operation while WE
HIGH causes a read operation. The
data input and data output as well as
the address register are also loaded on
each low to high transition of the clock.
The outputs however are not enabled
for the address loaded on the current
cycle. The state of the outputs are con-
trolled by the pipelined CE and WE
data from the previous cycle and the
state of the OE signal. The data loaded
into the output register is also from the
previous cycle and in phase with the
output control information. This fea-
ture causes a single cycle latency for
the first read or write cycle, but allows
a word of data to be read or written
each 7 ns cycle. When the data from a
write cycle reaches the output register,
the non-transparent CY7C158 disables
the outputs under all conditions. The
transparent write CY7C159 will pro-
duce the data on the outputs if the OE
signal is LOW.

Logic Block Diagram

OM>V DOO>

Dlg - Di3

CE
CLOCK-——'—‘P—'Z DATA IN REGISTER I
WE
RAM ARRAY
16KX 4
¢—1) DATA OUT REGISTER ']
OF

DOD" 003

CY7C158 only

0127-1
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CY7C161
CY7C162
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e 1 4 SEMICONDICTOR

Features

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

discharge

Transparent Write (7C161)
CMOS for optimum speed/

Functional Description

power The CY7C161 and CY7C162 are high
¢ High Speed performance CMOS static RAMs orga-
— 25 ns taa nized as 16,384 x 4 bits with separate

Low active power I70. Easy memory expansion is pro-

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

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

2V data retention (L. version)

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 Ay3).

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

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

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

Logic Block Diagram Pin Configurations
——<—
m—
] g N
ﬂ:——; _—D: , As =11 ~ 28 = Ve
INPUT BUFFER N s Ag—{2 27}~ A,
~ Ay 43 26 Az
A o Ag— 4 25| A,
] g " —a ’ Aa -5 24} A2
A—pl 8 Y N 0, 9 1
s - = NG = Y | S Ao ¢ 2[4
‘ 2 N Agq — -
e g D o 1 =7 221
:: 1 N . Ajp—8 21f=1,
1 W 3 Aiz—o 20} 05
POWER 'OCB: g~ 10 191~ 0,
DOWN — Iy =411 180
COLUMN DECODER &, _h 1 1314151617
IXXTXX) —T @___ & CEy =12 1709
135333 e [T oE {13 16~ WE 6 gu'ss
":—CEL v GND — 14 15}-CE,
1 wE 0062-3
pooeeono T 0062-2
: 7C161 ONLY :
Lo i
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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CY7C161
§ Cipress CY7C162
SEMICONDUCTOR
viaximum Ratings
Above which the useful life may be impaired. For user guidelines, not tested.)
torage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
\mbient Temperature with (Per MIL-STD-883 Method 3015)
‘ower Applied .................... —55°Cto +125°C Latch-upCurrent. .......c.ccovvvvviiennnn.. >200 mA
upply Voltage to Ground Potential .
Pin 24 00 PIn 12) . v nvevesnrnennnnss —0.5V to +7.0V Operating Range
)C Voltage Applied to Outputs Range Ambient Vee
nHighZState...................... —0.5Vto +7.0V Temperature
dCInput Voltage ..........oevunn.. —3.0Vto +7.0V Commercial 0°Cto +70°C SV £10%
dutput Current into Outputs (Low) ............. 20 mA Military(3] —55°Cto +125°C 5V £10%
£lectrical Characteristics Over Operating Rangel4]
7C161-25 7C161-35 7C161-45
Parameters Description Test Conditions 7C162-25 7C162-35 7C162-45 | Units
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, Igp = 8.0mA 0.4 0.4 0.4 v
ViH Input HIGH Voltage 22 { Vee | 22 | Veec | 22 | Vee \'
viL Input LOW Voltage —3.0| 08 |[—3.0f 0.8 |—3.0] 0.8 \
Itx Input Load Current GND < V1 < V¢ —10( +10| —10| +10| —10| +10 | pA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled —10| +10| —10| +10| —10| +10 | pA
Ios Queput Short Cireuit |y = Max, Vour = GND ~350 ~350 ~350| mA
1 Ve Operating Vec = Max. Commercial 70 70 50 mA
cc Supply Current Ioutr = OmA Military 70 70
I Automatic CE Max. Ve, 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 > Ve —0.3V Commercial 20 20 20 oA
5By Power Down Current | VN = Ve —0.3V or -
VIN < 0.3V Military 20 20
Capacitance(2]
Parameters Description Test Conditions v Max Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 5 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 7 pF
Notes:

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

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

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

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

AC Test Loads and Waveforms

R1481% R14810 30V
5 V O——————AAA—— 5V O——————A—
OUTPUT p OuTPUT {
GND
30 oF S R2 5 pF S R2 <5ns
2555 2550
mcwomc INCLUDING
- JIG AND LjiGAND =L
='score  ~ = SCOPE = o062-4
Figure 1a Figure 1b
quivalent to: THEVENIN EQUIVALENT
16752
OUTPUT O—————AWA——0 1.73V 0062-5
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Switching Characteristics Over Operating Rangel4. 5, 12]

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

Parameters Description 7C162-25 7C162-35 7C162-45 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 Zl[7] 5 5 5 ns
tHZCE CE HIGH to High zl6,71 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 CYCLEIS!
twe Write Cycle Time 20 30 40 ns
tSCE CE LOW to Write End 20 30 35 ns
tAw Address Set-up to Write End 20 25 35 ns
tHA Address Hold from Write End 0 ) 0 ns
tsA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 25 35 ns
tsDp 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 Z[7] (7C162) 3 3 3 ns
tHZWE WE LOW to High ZI6, 71 (7C162) 7 10 15 ns
tAWE WE LOW to Data Valid (7C161) 25 30 35 ns
tADV Data Valid to Output Valid (7C161) 20 30 35 ns

Notes:

5. Test conditions assume signal transition times of 5 ns or less, timing 8. The internal write time of the memory is defined by the overlap of
reference levels of 1.5V, input pulse levels of O to 3.0V and output CEy, CE; LOW and WE LOW. Both signals must be LOW to initi-
loading of the specified 101./Iox and 30 pF load capacitance. ate a write and either signal can terminate a write by going HIGH.

6. tizcE and tyzwE are specified with Cp = 5 pF as in Figure 1b. 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.

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

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

12. Both CE; and CE; are represented by CE in the Switching Charac-
teristics and Waveforms.
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Jata Retention Characteristics (L Version only){4]

. CY7C161/CY7C162 .

Parameters Description Test Conditions Units
Min, Max.

VDR Vcc for Retention of Data XC_C = 2.0V, 2.0 A\
Iccpr Data Retention Current Sf;zz ‘:;:C(:C~—06-22‘;' 1000 pA
tCDR Chip Deselect to Data Retention Time or VIN < 0.2V 0 ns
tR Operation Recovery Time trcl13] ns
It Input Leakage Current 2 HA

lote:
3. trc = Read Cycle Time.

Jata Retention Waveform
DATA RETENTION

MODE
Vee 4.5V ‘ Vpr=2V 7 4.5V
le—— tCDR — a—— tR
Vor

o3 Vi \ / Vin ‘I\X\\“\\\\\\X

0062-11

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

| tac

ADDRESS

t
H——-—‘OHA——ﬁ—.'

DATA OUT PREVIOUS DATA VALID DATA VALID

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

tRC
"= 7
tace
OF _.j
1DOE L-‘uzos
w206 tt-— tHZCE —|
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT L (( DATA VALID )
tLzce

%—tm tPD
Vee | ([
SUPPLY 50% : 50%
CURRENT L— IS8

Write Cycle No. 1 (WE Controlled) (Note 8)

0062-8

f twe
ADDRESS * *

tsce
G X L/
tsa o towe o
WE Y £

tsp tp
DATA IN )K DATA=IN VALID k

*—tnzwE e—tLzwe—>
oo LI G—

DATA ouT *

(7c161) DATA UNDEFINED DATA VALID s
Write Cycle No. 2 (CE Controlled) (Note 8)
I twc |
ADDRESS *
tsa I tsce
TE * 7(
taw tha "I
_ towe
ZANTANTILLNNN RN X 7(//I [
| tsp tp
DATA IN 4* DATA=IN VALID X
le— 1,
DATA OUT e ‘:| HIGH IMPEDANCE
(76162) DATA UNDEFINED : ¥
-~ e —
D(A;agll’; 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).



Typical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED taa

NORMAL.IZED lpo

CY7C161
CY7C162

CYPRESS
SEMICONDUCTCR

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

14 ]
1.2 -+
lec

1.0
08
0.6
04

02 1sa

0.0

40 45 5.0 55 6.0
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
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1.0
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0.9
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TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE
0

25
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1.0

05

0.0

0.0 10 20 30 4.0 50

SUPPLY VOLTAGE (V)

NORMALIZED Icc, isg

NORMALIZED tan

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
0 fcc
08
0.6
04
Vec =50V
Vin =50V
0.2 Isa
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C}
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
1.2 P
. /
Vec =50V
08
0.6
-55 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
30.0
25.0
20.0 /7
15.0 / e
10.0 / S
/ Vg =450V
5.0
0.0
[} 200 400 600 800 1000

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

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

Vee =50V
Ta =25C

30 40

00 1.0 20

OUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs., OUTPUT VOLTAGE
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/

100
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40
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vs. CYCLE TIME
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Ordering Information
S(l:l e;;d Ordering Code Pfi.c;{l;ge O?:;:;ie“g S(l:les ‘;d Ordering Code Paf;;ge OpRe;:;ieng
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 Ls54
CY7C161-45DMB D22 Military CY7C162-45SDMB D22 Military
CY7C161L-45DMB D22 CY7C162L-45DMB D22
CY7C161-45LMB L54 CY7C162-45LMB L54
CY7C161L-45LMB L54 CY7C162L-45LMB L54
Bit Map Address Designators
QOTomme| 8122 o1z, 4| 8% ok 1| Lt PR L B Address Address Pin
Name Function Number
AS X3 1
A6 X4 2
A7 X5 3
A8 X6 4
A9 X7 5
Al0 YO 6
All Y1 7
Al2 Y5 8
Al3 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
A3 X1 26
Ad X2 27

0062-13
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups

VoH 1,2,3

VoL 1,2,3

Vin 1,2,3

Vi 1,2,3

Irx 1,2,3

Ioz 1,2,3

Tos 1,2,3

Icc 1,2,3

IsBi1 1,2,3

Isp2 1,2,3

Switching Characteristics

Data Retention Characteristics

Parameters I Subgroups (L Version only)
READ CYCLE Parameters Subgroups
trRC 7,8,9,10,11 VDR 1,2,3
tAA 7,8,9,10,11 Iccpr 1,2,3
toHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAwW 7,8,9,10,11
tHA 7,8,9,10,11
tsA -’ 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
tawgll] 7,8,9,10,11
tapvill 7,8,9,10,11
Note:

1. 7C161 only.

Document #: 38-00029-B
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Features
® Automatic power-down when
deselected

Output Enable (OE) Feature
(7C166)

CMOS for optimum speed/
power

High speed

— 25 ns taa

Low active power
- 275 mW

Low standby power
— 110 mW

o TTL compatible inputs and
outputs

e 2V data retention (L version)

CY7C164
CY7C166

e Capable of withstanding greater
than 2001V electrostatic
discharge

Functional Description

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

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

16,384 x 4 Static R/W RAM

for the 7C166). Data on the four
input/output pins (I/Og through 1/03)
is written into the memory location
specified on the address pins (Ag
through A13).

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

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

Logic Block Diagram Pin Configurations
./
1 As 1 ~ 220 Ve A1 243Vec
N Agl]2 2104, As 2 2314,
P = 20145 Ags 204
j_\ N A 19a, N-n npa,
)/I_ A s =1 A"ﬁz 2:3:;
4 10
I | :‘DE & cres ::EI‘O a7 7% s
INPUT BUFFER ! e i /03 A28 173 1/05
Ap s 1s[a/0, asdo 1sB1/0,
‘Eds 14[31/0, = I} 15[ 1/0,
M !'\, 1/05 CEQj 10 13P1/0 e 1431/0,
Al & 0 GND 311 12 WE oo 12 I =1
Az 8 5 > 1/0.
A 8 256X 64X 4 = ] °g 2 0056-2 0056-3
As—p] & ARRAY g g
1/0,
i /o0 .
20Q A s
POWER 19 Az 6
COLUMN DECODER DOWN 53 18€ A 7
Ay 8
T © Vos :
*2TFR L_( E:'— e 1/0, 10
((7’(52166 ONLY) 1/04 :;
0056-1
w o O o
0056-4 lEg2k S ouse-s
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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% CY7C166
SEMICONDUCTOR
vaximum Ratings
Above which the useful life may be impaired. For user guidelines, not tested.)
torage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
\mbient Temperature with (Per MIL-STD-883 Method 3015)
‘ower Applied .................... —55°Cto +125°C Latch-upCurrent..............oovviieinnn. >200 mA
upply Voltage to Ground Potential ....—0.5V to +7.0V Operating Range
)C Voltage Applied to Outputs -
Y A —0.5V to +7.0V Range Ambient Voo
3C Input Voltage —3.0Vto +7.0V Temperature
- fc tg_ RPN A Commercial 0°Cto +70°C SV £10%
utput Current into Outputs (Low) ............. m Military Bl T55°Cto 7 125°C SV £10%
Electrical Characteristics Over Operating Rangel4]
7C164-25 7C164-35 7C164-45
Parameters Description Test Conditions 7C166-25 7C166-35 7C166-45 | Units
Min.|Max.| Min. Max. |Min.|Max.
VoH Output HIGH Voltage |Vcc = Min, Iog = —4.0mA 2.4 2.4 2.4 A\
VoL Output LOW Voltage |Vcc = Min,, Iop, = 8.0mA 0.4 0.4 0.4 \
Vin Input HIGH Voltage 2.2 | Vee 2.2 Veec | 22 | Vee} V
\'19 Input LOW Voltage —3.0f 0.8 —-3.0 0.8 (—3.0f 0.8 A\
Iix Input Load Current GND < V] € Ve —10| +10 —-10 +10 |—10{ +10| pA
Ioz Output Leakage Current| GND < Vo < V¢, Output Disabled —10{ +10 -10 +10 | —10{ +10]| pA
(o] t Short Circuit
Tos Queput Stort Cireuit 1y — Max., Vour = GND -350 ~350 ~350| mA
I Ve Operating Vee = Max. Commercial 70 70 50 mA
cc Supply Current Iour = OmA Military 70 70
L Automatic CE[2] Max. Ve, CE = Vig Commercial 20 20 20 mA
SBy Power Down Current  |Min. Duty Cycle = 100% Military 20 20
o Max. Voo Commercial 20 20 20
L Automatic CE[2] CE = Vce — 0.3V mA
SBy Power Down Current |VIN 2 Ve —0.3Vor i
VIN < 0.3V Military 20 20
Capacitance!5!
Parameters Description Test Conditions Max. Units
l 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. A pull-up resistor to Voc on the CE input is required to keep the
device deselected during V¢ power-up, otherwise Isp will exceed

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

information.

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

values given. affect these parameters.
AC Test Loads and Waveforms
R148102 R1481Q 30V
5 V Or——————AAA—~—— 5 V Q=AM
OUTPUT b ouTPUT ]
[ | GND
< R2 5 oF 2 R2 5
30eF 2555 P < 250 SSes
INCLUDING INCLUDING
= JIGAND == L)1G AND
= scope - = SCOPE =  0056-6
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16752
OUTPUT O————AAA———0 1.73V 0056-8
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Switching Characteristics Over Operating Rangel4, 6]

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

Parameters Description 7C166-25 7C166-35 7C166-45 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
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 Z[8} 5 5 5 ns
tHZCE CE HIGH to High Z[7, 8] 10 | 15 15 ns
tpu CE LOW to Power Up 0 0 0 ns
tPD CE HIGH to Power Down 25 35 45 ns
WRITE CYCLED!
twe Write Cycle Time 20 30 40 ns
tSCE CE LOW to Write End 20 25 35 ns
tAW Address Set-up to Write End 20 25 35 ns
tHA Address Hold from Write End 0 0 0 ns
1SA Address Set-up to Write Start 0 0 0 ns
tPWE WE Pulse Width 20 25 35 ns
1SD 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 ZI[8] 3 3 3 ns
tHZWE WE LOW to High Z[7, 8! ] 7 0 10 0 15 ns

Notes:

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

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

8. At any given temperature and voltage condition, tyzcE is less than 10. WE is HIGH for read cycle.

1116%(;; for :(ljly given device. These parameters are guaranteed and not 11. Elbevi)ce is continuously selected, CE = Vyi. (7C166: OE = Vi,
o tested. also.

12. Address valid prior to or coincident with CE transition low.
13. 7C166 only: Data I/0 will be high impedance if OE = Vig.
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CY7C166
Data Retention Characteristics (L Version Only)
CY7C164/CY7C166
Parameter Description Tefs? Units
Conditions Min. Max,

VDR Ve For Retention of Data 2.0 \

Iccpr Data Retention Current Vee = 2.0V, 1000 HA

¢ Chip Deselect to Data CE = Voo — 02V 0 ns

CDR Retention Time VIN 2 Voo — 0.2V

tR Operation Recovery Time or ViN < 0.2V trel!4 ns

I Input Leakage Current 2 HA
Note:
14. trc = read cycle time.
Data Retention Waveform

DATA RETENTION 2
MODE
Vee 4.5V Vor =2V 4.5V
- tcor — et
& 777w A5 \\\AAARRRANNY
0056-13
Switching Waveforms
Read Cycle No. 1 (Notes 10, 11)
tRC !
ADDRESS X
kY ‘AA J |
o ]
DATA OUT PREVIOUS DATA VALID DATA VALID

2-95
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Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 10, 12)

tac

i S

tace
-
(7C166) N&

'ooE  tHzoE ——»1

tLzoE lt— tHZCE —w|

HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT i[ %i% DATA VALID >-—————
e+t 2CE —*———D‘

pe——tpy ft——— tpp ———|
Vee icc
SUPPLY 50% 50% -
CURRENT ISB

0056-10
Write Cycle No. 1 (WE Controlled) (Notes 9, 13)
ADDRESS >( )L
tsce
= \\N L7777/
taw tHA'
tsa [ty g |
WE
SK \\ 7(
i 5D ‘nnq
DATA IN X DATA-IN VALID
fe——THzZwe [e———TL2WE
\ HIGH IMPEDANCE. /__'_——I
DATA /0 DATA UNDEFINED ), ~
0056-11
Write Cycle No, 2 (CE Controlled) (Notes 9, 13)
[N twe {
ADDRESS *
‘ tsa ! tsce
& * s “!
taw tHA
> tPwe —
= "\ NN . IV,
|- 5D tHD
DATA IN * DATA-IN VALID k
j———tHzwE
=\ HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED [
0056-12

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high impedance state.
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T'ypical DC and AC Characteristics

NORMALIZED Icc, Isg

NORMALIZED tan

NORMALIZED lpo

NORMALIZED SUPPLY CURRENT
1™ SUPPLY VOLTAGE

12
icc

10
0.8
06

0.4

0.2 158

0.0

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

14 vs. SUPPLY VOLTAGE

13

1.2

11 \

Ta = 25°C
1.0 \
[ ———

09

08 ]

4.0 45 5.0 65 6.0

SUPPLY VOLTAGE (V)

TYPICAL POWER-ON CURRENT
30" SUPPLY VOLTAGE

25

20

0.0
0.0 1.0 20 30 4.0 5.0

SUPPLY VOLTAGE (V)

NORMALIZED tcc, isp

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
1.0 Yoo
08
0.6
4
° Vec =60V
ViN =50V
0.2 Isg
00
-85 2.0 1250
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
16 vs. AMBIENT TEMPERATURE
14
12 /
. /
Ve =50V
08 "
0.6
55 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
250 / P
200
15.0 /
100 /
V Ta = 25°C
Vee =450V
5.0 [ b
00
0 200 400 600 800 1000

CAPACITANCE (pF)
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SOURCE CURRENT
vs, OUTPUT VOLTAGE

120

Vee =50V
\ Ta =25C

N

[}
0.0 1.0 20 30
OUTPUT VOLTAGE (V}

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

140

120

100 /]
17
"7

7/

0.0 1.0 2.0 3.0 490
OUTPUT VOLTAGE (V)

Vee =5.0V

OUTPUT SINK CURRENT (mA)

20

NORMALIZED Icc
vs. CYCLE TIME

Vec =50 V
Ta = 25°C
Vin =05V

-
o

NORMALIZED Icc

°
o
\

"

10 20 30 40
CYCLE FREQUENCY (MHz2)
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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 High Z Deselect
Ordering Information
S&es e)d Ordering Code Pf}cyl;ge OpRe;'na;ng S(;I”s ‘;d Ordering Code P’arc;;aege O%(:'na;zng
25 CY7C164-25PC P9 Commercial 25 CY7C166-25PC P13 Commercial
CY7C164L-25PC P9 CY7C166L-25PC P13
CY7C164-25VC Vi3 CY7C166-25VC Vi3
CY7C164L-25VC Vi3 CY7C166L-25VC V13
CY7C164-25DC DI10 CY7C166-25DC D14
CY7C164L-25DC D10 CY7C166L-25DC D14
CY7C164-25LC L52 CY7C166-25LC L54
CY7C164L-25LC L52 CY7C166L-25LC L54
35 CY7C164-35PC P9 Commercial 35 CY7C166-35PC P13 Commercial
CY7C164L-35PC P9 CY7C166L-35PC P13
CY7C164-35VC V13 CY7C166-35VC Vi3
CY7C164L-35VC V13 CY7C166L-35VC V13
CY7C164-35DC D10 CY7C166-35DC D14
CY7C164L-35DC D10 CY7C166L-35DC D14
CY7C164-35LC L52 CY7C166-35LC L54
CY7C164L-35LC L52 CY7C166L-35LC L54
CY7C164-35DMB D10 Military CY7C166-35DMB D14 Military
CY7C164L-35DMB D10 CY7C166L-35DMB Di4
CY7C164-35LMB LS52 CY7C166-35LMB L54
CY7C164L-35LMB L52 CY7C166L-35LMB L54
45 CY7C164-45PC P9 Commercial 45 CY7C166-45PC P13 Commercial
CY7C164L-45PC P9 CY7C166L-45PC P13
CY7C164-45VC Vi3 CY7C166-45VC Vi3
CY7C164L-45VC Vi3 CY7C166L-45VC Vi3
CY7C164-45DC D10 CY7C166-45DC Di4
CY7C164L-45DC D10 CY7C166L-45DC D14
CY7C164-45LC L52 CY7C166-45L.C L54
CY7C164L-45LC L52 CY7C166L-45LC L54
CY7C164-45DMB DI10 Military CY7C166-45SDMB Di4 Military
CY7C164L-45DMB D10 CY7C166L-45SDMB D14
CY7C164-45LMB L52 CY7C166-45L.MB L54
CY7C164L-45SLMB L52 CY7C166L-45LMB L54
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Bit Map Address Designators
RUTOUTR) 0 o), O OB 0 | Address Address Pin
\ Name Function Number
AS X3 1
A6 X4 2
m: A7 X5 3
A8 X6 4
A9 X7 5
Al0 YS 6
All Y4 7
Al2 YO 8
Al3 Y1 9
A0 Y2 17
Al Y3 18
A2 X0 19
A3 X1 20
252 A4 X2 21

254
ROW 265

0056-15
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups

VoH 1,2,3

VoL 1,2,3

Vin 1,2,3

ViL 1,23

Iix 1,2,3

oz 1,2,3

Ios 1,2,3

Icc 1,2,3

IsB1 1,2,3

IsB2 1,2,3

Switching Characteristics

Parameters l Subgroups
READ CYCLE
trRC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tpog!1) 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
tSCE 7,8,9,10,11
tAwW 7,8,9,10,11
tHA 7,8,9,10,11
tSA. 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11
Data Retention Characteristics
(L Version Only)
Parameters Subgroups
VbR 1,2,3
Iccpr 1,2,3
Note:

1. 7C166 only.

Document #: 38-00032-B
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Features

e Automatic power-down when

deselected

speed/power

CMOS for optimum

High speed—25 ns
Low active power

— 248 mW (commercial)
— 275 mW (military)

— 83 mW

outputs

Low standby power

TTL compatible inputs and

than 2001V electrostatic

RESS
EMICONDUCTCR

Capable of withstanding greater

CYT7C167

Functional Description

The CY7C167 is a high performance
CMOS static RAM organized as
16,384 words x 1 bit. Easy memory ex-
pansion is provided by an active LOW
chip enable (CE) and three-state driv-
ers. The CY7C167 has an automatic
power-down feature, reducing the pow-
er consumption by 70% when deselect-
ed.

Writing to the device is accomplished
when the chip enable (CE) and write
enable (WE) inputs are both LOW.
Data on the input pin (DI) is written
into the memory location specified on
the address pins (Ap through A13).

16,384 x 1 Static R/W RAM

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

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

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

discharge
Logic Block Diagram Pin Configurations
P ! oI
[ W"
INPUT BUFFER
Q Ao ~ 20 [ Vee
a2 197 Ay
Ap — . A2 (3 18] Az
A—f U a
Ap—w] 2 s A3[] 4 17 [JAn
] 8N mrwe :) M Do s B 16 [1 At
] 8 -1 é As(]s 15 [0 Ag
As—af O As[} 7 14 A
Ag—>} . po(]s 131 A7
[ ]/} CE WE([]o 1zl
POWER GND(] 10 1nflce
COLUMN DECODER | | DOWN
T T ? T T T ﬁ L@i—WE 0017-2 oo
A7AgAgA10A11A12A 3
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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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-up Current. . .........ovvvvneneennnas >200 mA
Supply Voltage to Ground Potential .
(Pin20t0Pin 10). . ..ovevrnrnnnnnnn.. —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ambient
inHighZState...................... —0.5V to +7.0V Range Temperature Vee
DClInputVoltage .............ccvuue —3.0Vto +7.0V Commercial 0°Cto +70°C 5V +£10%
Output Current into Outputs (Low) ............. 20 mA Military[3] —55°C to +125°C 5V £10%
Electrical Characteristics Over Operating Rangel4]
P eters Description Test Conditions 7C167L-25,35 | 7C167-25,35 7C167-45 Units
Min, | Max, | Min, | Max, | Min. | Max.
Vou Output HIGH Voltage | Voc = Min., Iog = —4.0mA 2.4 2.4 24 v
Ve = Min,, IoL, = 12.0 mA,
VoL Output LOW Voltage 8.0 mA Mil 04 0.4 0.4 \%
Vin Input HIGH Voltage 20 | Vee | 20 [ Vee| 20 | vee| V
ViL Input LOW Voltage —3.0 0.8 —30| 08 | —3.0f 0.8 v
Inx Input Load Current GND < V1 < Voo —10 +10 —10 | +10{ —10| +10 | pA
Toz cc’l‘l’:f;:t]“e“kage gﬁ‘tgfl)‘i'sgbf;cc 50 | +50 ] —50 | +50} —s0| +50| pa
Output Short!1] Vee = Max,, _ _ _
Tos Circuit Current Vour = GND 350 350 3501 mA
Icc Vcc Operating Vcc = Max. Commercial 45 60 50 mA
Supply Current Iour = OmA Military* 60 50
I Automatic CE[2] Max. Vg, Commercial 15 20 15 [ A
SB Power Down Current {CE > Vig Military* 20 20
* —35and —45 only
Capacitancel5]
Parameters Description Test Conditions Max, Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4
Coutr 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 Ve 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

R13200
(481 A MIL)

R1328 0

sV sV

OUTPUT

WpF 22020

INCLUDING J’ {280 9 MIL)

JIG AND
SCOPE

INCLUDINGI
JIG AND

SCOPE k=
Figure 1a

Equivalent to: THEVENIN EQUIVALENT

1250
OUTPUT O=—AMy~—01.9V  COMMERCIAL

1670
OUTPUT O—=AAA—=0O1.73V MILITARY 0017-5
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Figure 1b

(481 L MIL)
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3. Ta is the “instant on” case temperature.

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

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

ALL INPUT PULSES

I 90% ‘ 90%
10%
5ns
0017-6

00174 Figure 2



%@m CY7C167
SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4. 6]

Parameters Description 7C167-25 7€167:35 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[8] 5 5 5 ns
tHZCE CE HIGH to High Z[7, 8] 15 20 25 ns
tpU CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down 20 25 30 ns
WRITE CYCLED)
twe Write Cycle Time 25 30 40 ns
tSCE CE LOW to Write End 25 30 40 ns
tAwW Address Set-up to Write End 25 30 40 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-up to Write Start 0 0 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 Z!7, 8 0 15 0 20 0 20 ns
tLZWE WE HIGH to Low ZI8 0 15 0 20 0 25 ns
Notes:
6. Test conditions assume signal transition times of 5 ns or less, timing 9. The internal write time of the memory is defined by the overlap of
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output CE LOW and WE LOW. Both signals must be LOW to initiate a
loading of the specified 101 /Ioy and 30 pF load capacitance. write and either signal can terminate a write by going high. The data

: : - R input setup and hold timing should be referenced to the rising edge
7. tazce and tyzwe are specified with Cp, = 5 pF as in Figure 1b. input se h .
Transition is measured *+ 500 mV from steady state voltage. of the signal that terminates the write.

8. At any given temperature and voltage condition, tyz is less than ty z 10. WE .is HIGH f’or read cycle. —
for any given device. 11. Device is continuously selected, CE = Vyi..

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

Read Cycle No. 1 (Notes 10, 11)

DATA OUT PREVIOUS DATA VALID DATA VALID

tRC

tAA »|
tona |

0017-7
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?
SEMICONDUCTOR

CY7C167

Switching Waveforms (Continued)

Read Cycle No. 2 (Notes 10, 12)

tRC
34 &( 7[
tace
tLzce e tHzce—,
IMP:'DG:NCE
HIGH IMPEDANCE 7777
DATA OUT ARGWY DATA VALID >
fe—— tpy tPo
icc
suvr\’lf\c/ 50% 50%)
CURRENT 1s8
0017-8
Write Cycle No, 1 (WE Controlled) (Note 9)
! [y ]
ADDRESS k
tsce
4
=\ \ Ak 1L
taw tHA——""1
S towe
- AN S
——————— 150 te—1tHD-
DATA IN { DATA-IN VALID
e tHzwe tLZWE
\l HIGH IMPEDANCE /—___——I
DATA /0 DATA UNDEFINED ) <
0017-9
Write Cycle No. 2 (CE Controlled) (Note 9)
twe {
ADDRESS *
tsa ! tscE
@ \k £ l
taw tHa
thwe -
t tsp re—tp
DATAIN i DATA-IN VALID j*
[+——tHZWE
\! HIGH IMPEDANCE
DATA 1/0 DATA UNDEFINED )
0017-10

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

NORMALIZED Icc, Isg

NORMALIZED tan

NORMALIZED Ipo

CY7C167

CYPRESS
SEMICONDUCTOR

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE
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1.2 -~
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TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
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OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED \cc

OUTPUT SOURCE CURRENT
60 vs. OUTPUT VOLTAGE
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40
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OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
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vs. CYCLE TIME
11 I
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o0 /A
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10 20 30 4
CYCLE FREQUENCY (MHz)
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% CY7C167
SEMICONDUCTOR -
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 Xs 1
CY7C167L-25DC D6 A Xs 2
CY7C167L-25LC Ls1 Ay X 3
60 CY7C167-25PC P5 Az Y3 4
CY7C167-25DC D6 Ay Y4 5
CY7C167-25LC L51 As Yo 6
35 45 CY7C167L-35PC P5 Commercial Ag Y, 7
CY7C167L-35DC Dé6 Ay Y> 13
CY7C167L-35LC L51 Ag Ys 14
60 CY7C167-35PC P5 Ay Ys 15
CY7C167-35DC D6 Ajo Xo 16
CY7C167-35LC Ls51 An X3 17
CY7C167-35DMB D6 Military Az X4 18
CY7C167-35LMB L51 Als X1 19
45 50 CY7C167-45PC P5 Commercial
CY7C167-45DC D6
CY7C167-45LC Ls1
CY7C167-45DMB D6 Military
CY7C167-45SLMB L51
Bit Map
Y-ADDRESS | 00...... 3 2. 63fjda...... 85 9..... 2

» = REQUNDANT COLUMN
# = REDUNDANT ROW

0017-12
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% CY1C167
SEMICONDUCTOR

MILITARY SPECIFICATIONS
Group A Subgroup Testing

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

Switching Characteristics

Parameters I Subgroups
READ CYCLE

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

twe 7,8,9,10,11
tSCE 7,8,9,10,11
taw 7,8,9,10,11
tHA 7.8,9,10,11
tSA 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00033-B

2-107



%

AR

———. e o} T;E,::,
. .

)

CY7C168
CY7C169

— 9~ CYPRESS

-

=== F SEMICONDUCTOR
Features

® Automatic power-down when
deselected (7C168)

CMOS for optimum speed/

e Capable of withstanding greater
than 2000V electrostatic
discharge

po.wer Functional Description
¢ High Speed The CY7C168 and CY7C169 are high
— 25 ns taA

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

— 15 ns tAocg (7C169)

Low active power
~— 330 mW (commercial)
— 385 mW (military)

Low standby power (7C168)

4096 x 4 Static R/W RAM

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

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

The 1/0 pins stay in high impedance

— 83 mW sgxevcil;gonsumption by 77% when de- state when chip enable (CE) is HIGH,
¢ TTL compatible inputs and o o ) or write enable (WE) is LOW.
outputs Writing to the device is accomplished A die coat is used to insure alpha im-
when the chip enable (CE) and write munit
enable (WE) inputs are both LOW. ¥
Logic Block Diagram Pin Configurations
A A O3 ~ 20 Vce
_J' As [ 2 1907 A3
1 As [ 3 187 A2
LN A7 [ 170 A
l l——j ‘— ag s 16 [ Ag
1 A [ 6 15[ 1/0o
INPUT BUFFER g A 47 147 110,
U | A s 13 g 1/02
CE (]o 127 1/03
Ao JX\ 1100 GND [ 10 1 we
A < o
Az_>1 8 ] 110 0021-2
sl § N mRE Ny
As—a| = E ! 1/02
As—af 2 ®
Ao ?— 103
|
[ {} POWER
COLUMN DECODER | | 82%2, [_ — CE
L
PrErs sl
A7 Ag Ag A An WE
0021-1
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 0 0
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. For user guidelines, not tested.)

Storage Temperature ............... —65°C to +150°C Static Discharge Voltage .......... e >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent.........coovvvviiinnnnan. >200 mA
p
Supply Voltage to Ground Potential .
(Pin20to Pin 10). ..o oveerrerennnn... —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Range Ambient Vee
in High Z State. .. .... e —0.5V to +7.0V Temperature
DC Input Voltage ................... —3.0V to +7.0V Commercial | 0"Cto +70°C 3V +10%
Output Current into Outputs (Low) ............. 20 mA Military 2] —35°Cto + 125°C 5V £10%
Electrical Characteristics Over Operating Range[3]
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,
Von Output HIGH Voltage | Vcc = Min,, Iog = —4.0mA 2.4 2.4 2.4 v
VoL Output LOW Voltage | Vcc = Min, IoL, = 8.0 mA 0.4 0.4 0.4 A\
Viu Input HIGH Voltage 2.0 Vce 2.0 Vee | 20 | Vee \%
ViL Input LOW Voltage -3.0 0.8 —-30| 08 | —-3.0}| 08 A\’
Irx Input Load Current GND < Vi < Ve —10 +10 —10 [ +10 | —10| +10 | pA
<
loz Qutput Leakage gﬂgm ALLRLS —50 | +50 | —50 | +50 | —50 | +50 | pa
Tos Qutput $hort Cireuit | v = Max, Vour = GND -350 350 ~350 | mA
L Ve Operating Vo = Max. Commercial 70 90 70 mA
cC Supply Current Iour = OmA Military* 90 70
I Automatic CE Max. Ve, Commercial 15 20 15 | ma
SBy Power Down Current | CE > Vig Military* 20 20
I Automatic CE Max. Veg, Commercial 11 11 11 mA
5B Power Down Current | CE > V¢ — 0.3V Military* 20 20
*—35and —45 only
Capacitancel4]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V " 4 pF
CouTt Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 7 pF
Notes:

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

2. Tp is the “instant on” case temperature.
p

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

information.

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

affect these parameters.
AC Test Loads and Waveforms
R14810 R14819 30V j
5V O—————AAM— 5V 90%
OUTPUT b OUTPUT ) 10%
s GND
30pF  2R2 5 pF $R2 <Sns
2550 2555

IINCLUDING Imcwomcj_

~-JIG AND =i —LJIG AND - Figure 2

= SCOPE = = SCOPE = 0021-4

Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16752
OUTPUT O————AM—0 173V 0021-5
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CY7C168

Switching Characteristics Over Operating Rangel3, 5]
Parameters Description Y/g::g.;: ;g::g.g: 7C169-40 Tc168-45 Units
Min. | Max. | Min. | Max, | Min. | Max. | Min. | Max.
READ CYCLE
tRC Read Cycle Time 25 35 40 45 ns
tAA Address to Data Valid 25 35 40 45 ns
tOHA Output Hold from Address Change 3 3 3 3 ns
tACE TE LOW to Data Valid 7C168 25 35 4 s
7C169 15 25 25 ns
tLZCE CE LOW to Low ZI7] 5 5 5 5 ns
tHZCE CE HIGH to High ZI[6,7] 15 20 20 25 ns
tpy CE LOW to Power Up (7C168) 0 0 0 ns
tpD CE HIGH to Power Down (7C168) 25 25 30 ns
tRCS Read Command Set-up 0 0 ns
tRCH Read Command Hold 0 0 ns
WRITE CYCLEIS]
twe Write Cycle Time 25 35 40 40 ns
tSCE CE LOW to Write End 25 30 30 35 ns
tAwW Address Set-up to Write End 20 30 40 35 ns
tHA Address Hold from Write End 0 0 0 0 ns
tsA Address Set-up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 20 30 35 35 ns
tsD Data Set-up to Write End 10 15 15 15 ns
tHD Data Hold from Write End 0 0 3 3 ns
tLZWE WE HIGH to Low ZI7] 6 6 6 ns
tHZWE WE LOW to High z[6,7] 10 15 20 20 ns
Notes:

5.

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

. tizcE and tgzwe are tested with Cy, = 5 pF as in Figure Ib. Tran-

sition is measured + 500 mV from steady state voltage.

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

for all devices.

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

. 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.
10.
11.

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

tRC

ADDRESS %
taa |
‘——IONA———-DI
DATA OUT PREVIOUS DATA VALID DATA VALID

2-110
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CY7C168
CY71C169

switching Waveforms (Continued)
tead Cycle (Notes 9, 11)

tRC

o

7
tace
wz | l— thz
IMPEDANCE
HIGH IMPEDANCE 77277 Cl
DATA OUT B RBWY DATA VALID
fe——— 1ty |t tpp ——}
(7C168) Ve —\ cc
SUPPLY 50% 50%
T L——- IS8
WE
le—tncs le——tacH
0021-8
Write Cycle No. 1 (WE Controlled) (Note 8)
1y ]
ADDRESS >( ‘*ﬁ
tsce
= \\ A 77777777,
taw tHA——
tsa towe
we \\\\ 7[
|- 5D tHD
DATAIN DATA-IN VALID
"———‘Nzwe——'1 e ——tLzwe
\ HIGH IMPEDANCE /
DATA /O DATA UNDEFINED Pa 1
0021-9
Write Cycle No. 2 (CE Controlled) (Note 8)
} twe
ADDRESS X
tsa | tsce
= % f
taw tHa——
I tso tho
DATA IN * DATA-IN VALID
HIGH IMPEDANCE
DATA /O DATA UNDEFINED
0021-10

Note: If CE goes HIGH simultaneously with WE high, the output
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CY7C168
CY7C169

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc. Isg

NORMALIZED taa

NORMALIZED Ipo

NORMALIZED SUPPLY CURRENT
e SUPPLY VOLTAGE
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SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

14
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10 I~

0.9

08
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SUPPLY VOLTAGE (V}

TYPICAL POWER-ON CURRENT

s vs. SUPPLY VOLTAGE
.0
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05 -

0.0
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SUPPLY VOLTAGE (V)

5.0

NORMALIZED Icc. iss

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT
2 vs. AMBIENT TEMPERATURE
1.

1.0 ™
0.8
06
04
Vec =50V
ViN=50V
0.2 Isg
0.0
-55 250 126.0
AMBIENT TEMPERATURE (°C)
"NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
12 _~
W /
Vec =50V
08 "
06
-55 2% 125

AMBIENT TEMPERATURE (°C)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

30.0
2.0 e
200 v

15.0 /

100 /

/ Ta = 25°C
Ve =450V
5.0 /
00
0 200 400 600 800 1000

CAPACITANCE (pF)

2-112

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

NORMALIZED Icc

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

120

100

Vee =50V
[ Ta-25C

AN

0
0.0 1.0 20 3.0 40
OQUTPUT VOLTAGE (V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

v

Vec =50V
Ta =25°C

/
L/

/

0.0 10 20 3.0 40
OUTPUT VOLTAGE (V)

NORMALIZED I¢cc

vs. CYCLE TIME
11

Vin =05 V

1.0

pd
L~

0810 20 30 40
CYCLE FREQUENCY {MHz)
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CY7C168

%&m e CY7C169
Ordering Information
S(T;d I]:‘g Ordering Code PaTc;{lilege OpRe;::eng S(I:::;d f‘ﬁf Ordering Code Pa'}c;;ge Oi)‘e;::eng
25 70 | CY7C168L-25PC PS5 Commercial 25 60 [ CY7C169L-25PC P5 Commercial
CY7C168L-25DC Dé6 CY7C169L-25DC D6
‘ CY7C168L-25LC L51 CYT7C169L-25LC L51
CY7C168L-25S8C S5 90 | CY7C169-25PC P5
90 | CY7C168-25PC P5 CY7C169-25DC D6
CY7C168-25DC Dé6 CY7C169-25LC L51
CY7C168-25LC L51 35 60 | CY7C169L-35PC PS5 Commercial
CY7C168-258C S5 CY7C169L-35DC D6
35 70 | CY7C168L-35PC PS5 Commercial CY7C169L-35LC L51
CY7C168L-35DC D6 90 | CY7C169-35PC P5
CY7C168L-35LC L51 CY7C169-35DC D6
CY7C1681-35SC S5 CY7C169-35LC L51
90 | CY7C168-35PC PS CY7C169-35DMB D6 Military
CY7C168-35DC D6 CY7C169-35LMB L51
CY7C168-35LC L51 40 70 | CY7C169-40PC P5 Commercial
CY7C168-358C S5 CY7C169-40DC Dé
CY7C168-35DMB D6 Military CY7C169-40LC L51
CY7C168-35LMB L51 CY7C169-40DMB D6 Military
45 70 | CY7C168-45PC PS5 Commercial CY7C169-40LMB L51
CY7C168-45DC D6
CY7C168-45LC L51 Bit Map
CY7C168-458C S5 i | . 20| | s om0 . ozs..om
CY7C168-45DMB Dé6 Military
CY7C168-45LMB L51
‘Address Designators
Address Address Pin
Name Function Number
Ag Xo 16
A X3 17
Aj X4 18
A3 X1 19
Ay Xs 1
As Xs 2
Asg X6 3
A7 Y3 4
Ag Ya 5
Ag Yo 6
A1 Y 7
An Y2 8

2-113

REDUNGANT COLUMN
REDUNDANT ROW
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CY7C168
CY7C169

?
SEMICONDUCTOR

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp; [12] 1,2,3
Ispa[12] 1,2,3

Note:

12. 7C168 only.

Switching Characteristics

Parameters | Subgroups
READ CYCLE

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

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

Document #: 38-00034-B
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Features
» CMOS for optimum
speed/power

s High speed
— 25 ns tAA
— 15 ns tACE

¢ Low active power

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

¢ TTL compatible inputs and

outputs

e Capable of withstanding

greater than 2001V

——— = CYPRESS
SEMICONDUCTOR

CY7C170

Functional Description

The CY7C170 is a high performance
CMOS static RAM organized as 4096

words x 4 bits. Easy memory expansion

is provided by an active LOW chip se-

lect (CS), an active LOW output enable

(OE), and three-state drivers.

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

(1/0¢ through 1/03) is written into the

memory location specified on the ad-
dress pins (Ag through A11).

) and write en-

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.
electrostatic discharge
® Output enable
Logic Block Diagram Pin Configuration
</
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—j___ ag 3 20 [ A,
. A, 4 1917 A,
—< = F
Ay s 17 Ne
I ih a7 16 7] 1/0,4
) A, O 15177 1/0,
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<> S 1/0q oE [ 10 13 [0 105
enp [ 11 12 ] WE
v I . -
e B g 1/04
g:t § F> 128 X 128 :> - rl 0037-2
ed S ARRAY ]
sl g "? oy
6 4
N /o
4> 2 3
COLUMN DECODER ) &
Ay Ag Ag Mg Ay, W
O
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
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% CYTC170
SEMICONDUCTOR
Maximum Ratings
(Above which-the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ...............—65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent..........ocovuineuiieeenns >200 mA
Supply Voltage to Ground Potential .
(Pin22t0Pin 11). .. oueeneennnnn... —0.5V to +7.0V Operating Range
DC Voltage Applied to Outputs Range T eAmm:::'tll: re Vce
iNHigh Z State. .. ..vvvverreerenen.. —~0.5V to +7.0V - P
DCI Vol 3.0V to +7.0V Commercial 0°Cto +70°C 5V £10%
nput Vol tag'e ................... .0V to o Military[“] —55°C to + 125°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA
Electrical Characteristics Over Operating Rangel3]
Parameters Description Test Conditions €170 Units
Min. - Max.
Vou Output HIGH Voltage Vcc = Min, Iog = —4.0mA 2.4 \'
VoL Output LOW Voltage Vee = Min, IoL = 8.0 mA 0.4 v
Vi Input HIGH Voltage 2.0 Vce \4
ViL Input LOW Voltage -3.0 0.8 A\
Irx Input Load Current GND< Vi < Ve —10 +10 MA
Output Leakage GND< Vo < Vco _
loz Current Output Disabled 0 +30 rA
Output Short!1] - - -
Ios Circuit Current Ve = Max., Voyur = GND 350 mA
I V¢ Operating Vee = Max. Commercial 90 mA
cc Supply Current Iout = 0mA Military 120
Capacitancel[2]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHz 4
Voo = 50V pF
Cour Output Capacitance cC = 7
Notes:

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

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

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

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

affect these parameters.

AC Test Loads and Waveforms

ALL INPUT PULSES
R14815) R14810
5V Or—————AAA— 5V (>——-—4\/\~—T 30V J {
90%
OUTPUT O—I—J ouTPUT O—T——AL
10%
>
WeF 5 pF p o 5
IINCLUDING Imcwome <5ns
= JiG AND —- 4 JiG AND L
= SCOPE = ~ SCOPE = Figure 2
0087-4
Figure 1a Figure 1b
Equivalent to:
THEVENIN EQUIVALENT

1672

OUTPUT O———AM—0 1.73V
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%WUOR CY7C170
witching Characteristics Over Operating Rangel3, 5}

Parameters Description 7C170-25 7C170-35 7C170-45 Units

Min, I Max. Min. Max. Min. Max.

READ CYCLE

tRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from Address Change 3 3 3 ns
tACS CS Low to Data Valid 15 25 30 ns
tDOE OE LOW to Data Valid 15 15 20 ns
tLZOE OELOW toLow?Z 0 0 0 ns
tHZOE OE HIGH to High ZI[6] 15 15 15 ns
tLzces CS LOW to Low Z[7] 3 5 5 ns
tHZCs CE HIGH to High Z[6,7] 15 20 25 ns
WRITE CYCLEI8]

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 ns
tSA Address Set-up to Write Start 0 0 ns
tPWE WE Pulse Width 20 30 35 ns
tsp 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

lotes:

S. Test conditions assume signal transition times of 5 ns or less, timing 8. The internal write time of the memory is defined by the overlap of

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

loading of the specified Io1 /Ion and 30 pF load capacitance.

6. tHZOE, tHzCs and tHzwe are tested with Cp, = 5 pF as in Figure 1b.

Transition is measured + 500 mV from steady state voltage.
At any given temperature and voltage condition, tyzcs is less than

~

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

tested.

switching Waveforms

Read Cycle No. 1 (Notes 9, 10)

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.
9. WE is HIGH for read cycle.
10. Device is continuously selected, CS = Vi and OE = Vy1.

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

trc

ADDRESS X

taa
tOHA —————>

DATA OUT PREVIOUS DATA VALID

DATA VALID
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S ress CY7C170
%m
Switching Waveforms (Continued)
Read Cycle No. 2 (Notes 9, 11)
tacs
OF sy
s(» ) ) 1
ooe - - tHZOE
tL208 [ thzes
IMPEDANCE
DATA OUT HH |M92::~cs i ( ( ( DATA VALID
S
0037-7
Write Cycle No. 1 (WE Controlled) (Notes 8, 12)
twe ]
ADDRESS >L *
tscs
= \\ N\ 777777777,
taw tHa——"
tsa 1PWE
" AN 7
5D {@—tHD
DATA IN DATA-IN VALID }
f-———tHZWE [ 2ZWE
\ HIGH IMPEDANCE o
DATA I/0 DATA UNDEFINED I \
0037-8
Write Cycle No. 2 (CS Controlled) (Notes 8, 12)
| S — ‘wc d
ADDRESS
tsa ! tscs
taw tHA
“X:::::(C::::::X I;;;;;;;;;;J;;;
. [ t§p——————————ft— tHD
DATA IN * DATA-IN VALID %
f——— tyzwe —]
HIGH IMPEDANCE
DATA /0 DATA UNDEFINED
0037-9

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

in a high imped state.
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% CY7C170
SEMICONDUCTOR
Ordering Information Address Designators
Speed . Package Operating Address Address Pin
(ns) Ordering Code Type Range Name Function Number
25 CY7C170-25PC P9 Commercial Ao Xo 18
CY7C170-25DC D10 Ay X3 19
35 CY7C170-35PC P9 Commercial As Xa 20
CY7C170-35DC D10 A3 X4 21
CY7C170-35DMB D10 Military A4 X 1
45 CY7C170-45PC P9 Commercial As Xs 2
CY7C170-45DC D10 As Xg 3
CY7C170-45DMB D10 Military A7 Y 2
. Ag Ya 5
Bit Map 2o Yo p
outeurs | 3 .. 03 Ao Yi 7
v . Tor|, ies. sl Ll Alp Y, 3
* = REDUNDANT COLUMN
# = REDUNDANT ROW
0037-10
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CY7C170

J Cipress
;’imoox«wcroe

MILITARY SPECIFICATIONS
Group A Subgroup Testing

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

Switching Characteristics

Parameters | Subgroups
READ CYCLE

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

twc 7,8,9,10,11
tscs 7,8,9,10,11
tAwW 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsD 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00035-C

2-120



v

—~—————

Features

= CYPRESS
== # SEMICONDUCTCR

Automatic power-down when

deselected

CY7C171
CY7C172

e Capable of withstanding greater
than 2001V electrostatic

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

¢ CMOS for optimum speed/ discharge :ﬁ:giefz?lghe address pins (Ao
power s _ .

o High Speed Functional Description Reading the device is accomplished by
— 25 ns taa The CY7C171 and CY7C172 are high taking chip enable (CE) LOW, while

Transparent Write (7C171)

Low active power

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

Low standby power

- 83 mW

TTL compatible inputs and

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

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 ha immunity.
p p y
enable (WE) inputs are both LOW.
Logic Block Diagram Pin Configurations
1 o \
}l At 24 Ve
P \ As 2 23145
W ! rs 3 22004,
1 A4 213
| [ § 2 A5 2004,
INPUT BUFFER 1 I A e 10
{} }l A7 1801
1 A s 17|30,
Ap —»] S— % 1sC}9 1630,
Ay — el 1,6 10 15sPo,
A —| & £ > o, cer] 14 os
P I -\ 128%128 = ,H oND ] 12 13| wE
a ARRAY 7] N
Ay —| 2 4 0,
w8 j 0051-2
A —u ’B___ 03
- POWER CE
COLUMN DECODER DOWN ‘——(:B:—' =

Ay

P

Ag Ay Ajp Ay

...........

0051-1 0051-3
Selection Guide
7C171-25 7C171-35 7C171-45
7C172-25 7C172-35 7C172-45
Maximum Access Time (ns) 25 35 45
Maximum Operating L Commercial 70 70
Current (mA) STD Commercial 90 90 70
Military 90 70
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CY7C171
e oRESS CY7C172
SEMICONDUCTOR -
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015)
Power Applied .................... —55°Cto +125°C Latch-upCurrent..........oovvvvivunnnes.s >200 mA
Supply Voltage to Ground Potential .
(Pin 24 £0 Pin 12) v evvsrsrennnns, —05Vio +70v  Operating Range
DC Voltage Applied to Outputs Range Ambient v
INHigh Z State. . ..vvvennrrennnnnn. 0.5V to +7.0V 8 Temperature cc
DCInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military[2] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Rangel3]
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 Vcc = Min, Iog = —4.0mA 2.4 24 2.4 v
VoL Output LOW Voltage Vce = Min,, Ior, = 8.0 mA 0.4 0.4 0.4 v
ViH Input HIGH Voltage 2.2 Vce 22 | Vec | 22 { Ve | V
ViL Input LOW Voltage -3.0 0.8 —30]| 08 |—3.0{ 08 \4
Iix Input Load Current GND <€ V1 £ Vce —-10 +10| —10 | +10 | —10! +10| pA
GND < Vg £ Ve, _ _ _
Ioz Output Leakage Current Output Disabled 50 | +50 50 | +50(—50| +50| pA
Ios Output Short Circuit Current(l]|Vcc = Max., Voyt = GND —350 —350 —350| mA
L Ve Operating Vee = Max. Commercial 70 - 90 70 mA
cC Supply Current Iour = 0mA 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 | mA
SB, Power Down Current CE = V¢ —0.3V Military* 20 20
*.35 and -45 only
Capacitancel4]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta = 25°C,f = 1 MHgz, Vcc = 5.0V 4 pF
Cout Output Capacitance Ta = 25°C,f = 1 MHz, V¢ = 5.0V 7 pF
Notes:

1. Not more than 1 output should be shorted at one time. Duration of

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

AC Test Loads and Waveforms

information.

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

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

affect these parameters.

R1 48152 R148152 30V )
5V O——————AAA— 5V O—————AAA— 90% 90%
OuTPUT ] OUTPUT ] 10%
| 8 I GND 1o
=30 pF. :;RZ . § pf > R2 <6ns -< 5ns
2555 : 2554
INCLUDING INCLUDING 0051-6
= JIG AND == —=JIG AND Figure 2
= SCoPE = =SCOPE =  0051-4 &
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
16762
OUTPUT O———AWA—0 1.13V 0051-5
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CY7C171

;7%% CY7C172

- SEMICONDUCTOR

Switching Characteristics Over Operating Rangel3. 51

7C171-25 7C171-35 7C171-45
Parameters Description 7C172-25 7C172-35 7C172-45 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[7] 5 5 5 ns
tHZCE CE HIGH to High ZI[6,7} 15 20 20 ns
tpy CE LOW to Power Up 0 0 0 ns
tPD CE HIGH to Power Down 25 25 30 ns
trCS Read Command Set-up 0 ns
tRCH Read Command Hold 0 0 ns
WRITE CYCLEIS]
twe Write Cycle Time 25 35 40 ns
tSCE CE LOW to Write End 25 30 35 ns
tAw Address Set-up to Write End 20 30 35 ns
tHA Address Hold from Write End 0 ns
tSA Address Set-up to Write Start 0 ns
tPWE WE Pulse Width 20 25 30 ns
tsp Data Set-up to Write End 10 15 15 ns
tHD Data Hold from Write End 0 0 3 ns
tLZWE WE HIGH to Low ZI7] (7C172) 0 0 ns
tHZWE WE LOW to High ZI[6, 71 (7C172) 10 15 20 ns
tAWE WE LOW to Data Valid (7C171) 25 30 35 ns
tADV Data Valid to Output Valid (7C171) 25 30 35 ns

Notes:

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

6. tHzCE and tgzweg are tested with Cp, = S pF as in Figure 1b. Tran-

sition is measured + 500 mV from steady state voltage.

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

for any given device.

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

bd

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.

N

. WE is high for read cycle.
10. Device is continuously selected, CE = Vy.
11. Address valid prior to or coincident with CE transition low.

tac

ADDRESS

X

taa
—————10HA —————>

DATA OUT

PREVIOUS DATA VALID

DATA VALID
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cY7C171
?mss CYIC172
SEMICONDUCTOR

Switching Waveforms (Continued)

Read Cycle (Notes 9, 11)
tRe
N\ 7
tace
1wz fe—tnz
" HIGH
HIGH IMPEDANCE 7777 IMPEDANCE
DATA OUT DATA VALID
AN
fe—— teu <—*'Po——>]
cc
sur:fs 50% sox)
CURRENT smmmsmnned -\— 1SB
WE
l+—trcs k—‘RC"

0051-8

Write Cycle No. 1 (WE Controlled) (Note 8)

I twe |
ADDRESS * &
_ tsce
@ \N\ I IIIIIINg
taw ta—
tsa towe
WE N\ Vi
| tsp { tip
DATA IN * DATA=IN VALID *
tuzwe —= It zwe —>]
DATA OUT HIGH IMPEDANCE
7¢172) DATA UNDEFINED
. l«— tapv —%
DATA OU
DATA UNDEFINED DATA VALID
(7¢171) .
Whrite Cycle No. 2 (CE Controlled) (Note 8)
f twe {
ADDRESS *
tsa } tsce
taw ta
tewe
ZZANTANITINNNNNNRR RN < TSI
I tsp ! typ
DATA IN * DATA=IN VALID *
'—t"sz-E—_d HIGH IMPEDANCE
DATA OUT
(7c172) DATA UNDEFINED ),
-~ ‘sz;‘#}
DATA OUT
(7c171) DATA UNDEFINED DATA VALID .

Note: If CE goes high simultaneously with WE high, the output remains in a high impedance state (7C172).

2-124



CY7C171

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc. Isg

NORMALIZED taa

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT
o vs. SUPPLY VOLTAGE

08

0.6

04

0.2

1s8

0.0
40

45 5.0 5.5 6.0
SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

\ Ta = 25°C

1.0

0.9

40 45 5.0 65 6.0

SUPPLY VOLTAGE (V}

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

30

25

20

0.5

0.0 10 20 3.0 4.0 50

SUPPLY VOLTAGE (V)

NORMALIZED Icc, Iss

NORMALIZED taa

DELTA tpp {ns)

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2
10 lce
08
0.6
04
Ve =560V
Vin =50V
0.2
0.0
-55 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
14
12 7
1.0
Vee =50V
08
0.6
-56 2% 126
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
25.0 /
200 /
15.0 e
10.0 / Ta - 25°c° )
Vce = 4.5
5.0 /
00
0 200 400 600 800 1000

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

NORMALIZED icc

CYTC172
OUTPUT SOURCE CURRENT
120 vs. OUTPUT VOLTAGE
100
80
60
Vee = 5;0 v
© \< 25°C
20 ™
[}
0.0 10 20 30 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK