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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, PALs, and finally
LOGIC. FIFO products are included in the LOGIC sec-
tion. The Appendix A covers Packages, and Thermal Data.
Appendix B covers Cypress Quality and Reliability as-
pects, and Appendix C is a compilation of various Applica-
tion Briefs.

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.

© by Cypress Semiconductor Corporation, 1985. The information contained herein is subject to change without notice. Cypress Semiconductor Corpora-
tion assumes no responsibility for the use of any circuitry other than circuitry embodied in a Cypress Semiconductor Corporation product. Nor does it

convey or imply any license under patent or other rights.
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Cypress Semiconductor Background

Cypress Semiconductor was founded in April of 1983 and
has quickly emerged as a leader of high performance
CMOS products. The Cypress CMOS product line is tar-
geted to replace slower bipolar and NMOS products with
reliability, high speed and low power.

Cypress products fall into three families: High Speed Static
RAMs, Programmable Products, and Logic. Initial mem-
bers of the Static RAM family include devices in densities
of 64 bits to 16K bits and performance from 15 to 35 ns.
The various organizations from 16 x 4, 256 x 4 through
16K x 1, 2K x 8, and 4K x 4 provide field applications in
large mainframes, high speed controllers, communications,
and graphics display.

Cypress Programmable Products consist of high speed
CMOS PROMs and Programmable Array Logic (PAL),
both employing an EPROM programming element. Like
the High Speed Static RAM family, these products are the
natural choice to replace older devices manufactured in
bipolar technology because they provide superior perform-
ance at one half of the power consumption.

Logic products beginning with the 7C901 Four Bit Slice,
include a family of FIFO’s (First In First Out buffers).
FIFOs provide the interface between digital information
paths of widely varying speeds. This allows the information
source to operate at its own intrinsic speed while the results
may be processed or distributed at a speed commensurate
with need.

Cypress’s semiconductors are 100% ‘“Made in USA”. Situ-
ated in California’s Silicon Valley, Cypress houses R&D,
design, wafer fabrication, assembly, and administration.
The facilities are designed to the most demanding technical
and environmental specifications in the industry. In many
other semiconductor facilities, wafers are fabricated in
Class 100 environments, often under laminar flow hoods
only. At Cypress the entire wafer fabrication area is a Class
10 environment. This means that the ambient air has less
than 10 particulates of greater than 0.2 micron in diameter
per cubic foot of air. Other environmental considerations
are carefully insured: temperature is controlled to a +0.2
degree Fahrenheit tolerance; filtered air is completely ex-
changed 10 times each minute throughout the fab; critical
equipment is situated on isolated slabs to minimize vibra-
tion.

Attention to assembly is just as critical. Assembly is done
in a Class 100 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 auto-
mated equipment, parts are assembled and tested in less
than five days. The Cypress assembly line is the most flex-
ible, 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”.

1-1

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.

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

To further enhance the technology from the reliability di-
rection, improvements have been incorporated in the proc-
ess and design minimizing electrostatic discharge and input
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 micron CMOS process technology.
All Cypress products are designed to withstand voltage and
energy levels in excess of 2000 volts and 0.4 milli-joules,
more than twice the energy level specified by MIL STD
883C.

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

The Cypress CMOS technology has been carefully de-
signed, creating products that are “only the best” in high
speed, excellent reliability, and low power.
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Product Line Cross Reference

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

2148-35C
2148-35C
2148-35M
2148-45C
2148-45C
2148-45M

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

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

2149-55M

21L48-35C
21L48-45C
21L48-45C
21148-55C
21L49-35C

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

27803C
27803C
27S03M
27S03M
27S07AC
27S07AM

27807C
27807C
27S07AC
27807M
27807TM
2901BC

2901BM
2901CC
2901CC
2901CM

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

7C148-35C
21148-35C
7C148-35M
2148-35C
21L148-45C
7C148-45M

2148-35M
21L48-55C
2148-45C
2148-45M
7C149-35C
21149-35C

7C149-35M
21L49-45C
7C149-45M
2149-35M
21L49-55C
2149-45C

2149-45M

7C148-35C
21L48-35C
7C148-45C
211L48-45C
7C149-25C

7C149-45C
21149-35C
21L49-45C
7C189-18C
7C189-25C
7C189-25M

27S03AC
748189C
27S03AM
545189M
7C190-18C
7C190-25M

27S07AC
7C190-25C
7C190-25C
27S07AM
7C190-25M
7C901-31C

7C901-32C
79901-69C
2901BC
7C901-88M

CYPRESS
2901CM
3341C
548189M
748189C
7C122-35C
7C122-35M

7C128-45C
7C128-55C
7C128-55M
7C129-45C
7C129-55C
7C129-55M

7C147-35C
7C147-45C
7C147-45M
7C148-45C
7C148-45M
7C149-45C

7C149-45M
7C150-35C
7C167-45C
7C167-45M
7C168-35C
7C168-45C

7C168-45M
7C169-35C
7C169-40C
7C169-40M
7C170-35C
7C170-40C

7C170-40M
7C187-35C
7C187-45C
7C187-45M
7C225-40C
7C225-40M

7C235-40C
7C245-45C
7C281-45C
7C282-45C
7C291-50C
7C292-50C

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

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

CYPRESS
2901BM
7C401-10C
27S03M
27S03C
7C122-25C
7C122-25M

7C128-35C
7C128-45C+
7C128-45M
7C129-35C
7C129-45C+
7C129-45M +

7C147-25C
7C147-35C
7C147-35M
7C148-35C
7C148-35M
7C149-35C

7C149-35M
7C150-25C
7C167-35C
7C167-35M
7C168-25C
7C168-35C

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

7C170-35M
7C187-25C
7C187-35C
7C187-35M
7C225-30C
7C225-35M

7C235-30C
7C245-35C
7C281-30C
7C282-30C
7C291-35C
7C292-35C

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

7C403-25C
7C404-15C
7C404-15SM
7C404-25C

CYPRESS CYPRESS
7C901-69C 7C901-31C
7C901-88M 7C901-32M
9122-25C 7C122-15C
9122-25C 91L22-25C
9122-35C 9122-25C
9122-35C 91L22-35C
9122-45C 93L422-C
91L22-25C 7C122-25C
91L22-35C 7C122-35C
91L22-45C 93L422AC
93422AC 9122-35C
93422AC 7C122-35C
93422AM 7C122-35M
93422C 93L422AC
93422M 93422AM
93422M 93L422AM
931422AC 7C122-35C
93L422AC 91L22-45C
93L422AM 7C122-35M
93L422C 93L422AC
93L422M 93L422AM
PAL16L8A-2C PALCI6L8AC
PAL16L8A-2M PALCI6L8AM
PAL16L8AC  PALCI6L8AC
PAL16L8AM  PALCI6L8AM
PAL16R4A-2C PALCI6R4AC
PAL16R4A-2M PALCI6R4AM
PALI6R4AC  PALCI6R4AC
PAL16R4AM  PALCI6R4AM
PAL16R6A-2C PALCI16R6AC
PAL16R6A-2M PALCI6R6AM
PALI6R6AC  PALCI6R6AC
PAL16R6AM PALCI6R6AM
PAL16R8A-2C PALCI16R8AC
PAL16R8A-2M PALCI6R8AM
PALI6RSAC  PALCI6R8AC
PAL16R8AM PALC16R8AM
PALC22VIOC PALC22VIOAC
PALC22VIOM PALC22VI0AM
PALC32VIOC PALC32VI0AC
PALC32VIOM PALC32V10AM
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
2147-35C 2147-35C
2147-45C 2147-45C

AMD

2147-45M
2147-55C
2147-55M
2147-70C
2147-70M
2148-35C

2148-35M
2148-45C
2148-45M
2148-55C
2148-55M
2148-70C

2148-70M
2149-35C
2149-45C
2149-45M
2149-55C
2149-55M

2149-70C
2149-7T0M
2167-35C
2167-35M
2167-45C
2167-45M

2167-55C
2167-55M
2167-70C
2167-70M
2168-45C
2168-55C

2168-55M
2168-70C
2168-70M
2169-40C
2169-40M
2169-50C

2169-50M
2169-70C
2169-70M
21147-45C
21L47-55C
21147-70C

21148-45C
21148-55C
21L48-70C
211L49-45C
21L49-55C
211L49-70C

22VI0AC
22V10AM
22V10C
22VIOM

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

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

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

2147-55C
2147-55M
7C167-35C
7C167-35M
7C167-45C
7C167-45M

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

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

7C169-40M
7C169-40C
7C169-40M
7C147-45C
7C147-45C
7C147-45C

21L48-45C
21L48-55C
21L48-55C
21L49-45C
21L49-55C
21L49-55C

PALC22V10AC
PALC22V10AM
PALC22V10C
PALC22VIOM

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

*

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

AMD
27PS181AC
27PS181AM
27PS181C
27PS181M
27PS191AC
27PS191AM

27PS191C
27PS191M
27PS281AC
27PS281AM
27PS281C
27PS281M

27PS291AC
27PS291AM
27PS291C
27PS29IM
27S03AC
27S03AM

27803C
27S03M
27SO7AC
27S07AM
27807C
27S0TM

27S181AC
27S181AM
278181C
278181C
27S181IM
27S191AC

27S191AM
278191C
27S191IM
27825AC
27S25AM
27825C

27825M
27S281AC
27S281AM
278281C
278281M
278291AC

27S291AM
278291C
278291M
27S35AC
27S35AM
27835C

27835M
27S45AC
27S45AM
27845C

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

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

7C291-50C
7C291-50M +
7C291-50C
7C291-50M +
27S03AC
27S03AM

27S03C
27S03M
27SO7AC
27S07AM
27807C
27S07TM

7C282-30C
7C282-45M
7C282-45C
7C282-45C
7C282-45M
7C292-35C

7C292-50M
7C292-50C
7C292-50M
7C225-30C
7C225-35M
7C225-40C

7C225-40M
7C281-30C
7C281-45M
7C281-45C
7C281-45M
7C291-35C

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

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

AMD
27845M
2841AC
2841C
3341C
54S189M
748189C

9122-25C
9122-25M
9122-35C
9122-35M
9150-25C
9150-35C

9150-35M
9150-45C
9150-45M
91L22-35C
91L22-35M
91L2245C

91L22-45M
91L22-60C
93422AC
93422AM
93422C
93422M

93L422AC
93L422AM
93L422C
93L422M
99[L]68-45C
99[L]68-55C

99[L]68-55M
99[L]68-70C
99[L]68-70M
PALI6L8C
PAL16L8M
PALI6LSAC

PAL16L8AM
PAL16L8LC
PALI16LSLM
PALI16R4LC
PAL16R4LM
PAL16R4AC

PAL16R4AM
PAL16R4C
PAL16R4M
PAL16R6AC
PAL16R6AM
PAL16R6C

PAL16R6M

PAL16R6LC
PAL16R6LM
PAL16R8LC

CYPRESS
7C245-45M
3341C+
3341C+
3341C+
54S189M
745189C

9122-25C
7C122-25M
9122-35C
7C122-35M
7C150-25C
7C150-35C

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

7C122-35M
7C122-35C+
93422AC
93422M
93422C
93422M

93L422AC
93L422AM
93L422C
93L422M
7C168-45C*
7C168-45C*

7C168-45M*
7C168-45C*
7C168-45M*
PAL16L8A-2C
PAL16L8A-2M
PALI6L8AC

PAL16L8AM
PALI16L8A-2C
PAL16L8A-2M
PAL16R4A-2C
PAL16R4A-2M
PAL16R4AC

PAL16R4AM
PAL16R4A-2C
PAL16R4A-2M
PAL16R6AC
PAL16R6AM
PAL16R6A-2C

PAL16R6A-2M
PAL16R6A-2C
PAL16R6A-2M
PAL16R8A-2C

AMD CYPRESS FUJITSU CYPRESS
PALI6RSLM  PALI6R8A-2M | 2149-55L 21L49-55C
PAL16RS8AC  PALI6RSAC 2149-70L 21149-55C
PALI6RSAM PALI16R8AM T132E 7C282-45C
PAL16R8C PAL16R8A-2C | 7132E-SK 7C281-45C
PAL16R8M PAL16R8A-2M | 7132E-W 7C282-45M
7132H 7C282-45C
FAIRCHILD CYPRESS 7132H-SK 7C281-45C
PREFIX: F PREFIX: CY 7132Y 7C282-30C
SUFFIX: D SUFFIX: D 7132Y-SK 7C281-30C
SUFFIX: F SUFFIX: F 7138E 7C292-50C
SUFFIX: L SUFFIX: L T138E-SK 7C291-50C
SUFFIX: P SUFFIX: P 7138E-W 7C292-50M
SUFFIX: QB SUFFIX: B 7138H 7C292-35C
3341AC 3341C+ 7138H-SK 7C291-35C
3341C 3341C+ 7138Y 7C292-35C
54F189 7C189-25M — 7138Y-SK 7C291-35C
54F219 7C190-25M — 8167A-45 7C167-45C
54F413 7C401-15M 8167A-55 7C167-45C
545189M 54818SM 8167A-70 7C167-45C
74F189 7C189-25C— 8168-55 7C168-45C
74F219 7C190-25C— 8168-70 7C168-45C
74F413 7C401-15C
748189 74S189C HARRIS CYPRESS
93422AC 93422AC PREFIX: 1 SUFFIX: D
93422AM 93422M PREFIX: 3 SUFFIX: P
93422C 93422C PREFIX: 4 SUFFIX: L
93422M 93422M PREFIX: 9 SUFFIX: F
93475C 2149-45C PREFIX: HM PREFIX: CY
93L422AC 93L422AC PREFIX: HPL PREFIX: CY
93L422AM 93L422AM SUFFIX: —8 SUFFIX: B
93L422C 93L422C 6-76161-2 7C291-50M
93L422M 93L422M 6-76161-5 7C291-50C
93ZAS1AC 7C282-30C 6-76161A-5 7C291-50C
93ZA51AM 7C282-45M 6-76161B-5 7C291-35C
93ZA51C 7C282-45C 6-7681-5 7C281-45C
93Z45IM 7C282-45M 6-7681A-5 7C281-45C
93Z511C 7C292-35C 76161-2 7C292-50M
93Z511M 7C292-50M 76161-5 7C292-50C
76161A-5 7C292-50C
FUJITSU CYPRESS 76161B-5 7C292-35C
PREFIX: MB  PREFIX: CY 7681-2 7C282-45M
PREFIX: MBM PREFIX: CY 7681-5 7C282-45C
SUFFIX: F SUFFIX: F 7681A-5 7C282-45C
SUFFIX: M SUFFIX: P 77209-2 PALI16L8A-2M
SUFFIX: Z SUFFIX: D 77209-5 PALI6L8A-2C
2147H-35 2147-35C 77210-2 PAL16R4A-2M
2147TH-4S5 2147-45C 77210-5 PALI16R4A-2C
2147H-55 2147-55C 77211-2 PAL16R6A-2M
2147H-70 2147-55C 77211-5 PALI6R6A-2C
2148-55L 21148-55C 77212-2 PAL16R8A-2M
2148-70L 21L48-55C 77212-5 PALI16R8A-2C
2149-45 2149-45C

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

*

1-3

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




&
SEMICONDUCTOR

Product Line Cross Reference (continued)

HITACHI
PREFIX: HM
PREFIX: HN
SUFFIX: CG
SUFFIX: G
SUFFIX: P
25089

250898
251698
4847

4847-2
4847-3
6116ALS-12

6116ALS-15
6116ALS-20
6116AS-12
6116AS-15
6116AS-20
6147

6147-3
6147H-35
6147TH-45
6147H-55
6148
6148-6

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

6148L
6148L-6
6167
6167-6
6167-8
6167TH-45

6167TH-55
6167THL-45
6167HL-55
6167L
6167L-6
6167L-8

6168H-45
6168H-55
6168H-70
6168HL-45
6168HL-55
6168HL-70

6267-35
6267-45
6287-55
6287-70

CYPRESS
PREFIX: CY
PREFIX: CY
SUFFIX: L
SUFFIX: D
SUFFIX: P
7C282-45C

7C282-45C
7C292-50C
2147-55C
2147-45C
2147-55C
7C128-45C*

7C128-45C*
7C128-45C*
7C128-45C+
7C128-45C +
7C128-45C +
7C147-45C*

7C14745C*
7C147-35C
7C147-45C
7C147-45C
7C148-45C
7C148-45C

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

7C148-45C*
7C148-45C*
7C167-45C
7C167-45C
7C167-45C
7C167-45C

7C167-45C

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

7C168-45C
7C168-45C
1C168-45C
7C168-45C*
7C168-45C*
7C168-45C*

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

HITACHI CYPRESS IDT CYPRESS INTEL CYPRESS
6287L-55 7C187-45C* 6168585 7C168-45C PREFIX: L SUFFIX: L
6287L-70 7C187-45C* 6168S85B 7C168-45M PREFIX: P SUFFIX: P
7187145 7C187-45C* SUFFIX: /B SUFFIX: B
IDT CYPRESS 7187L55 7C18745C* 2147H 2147-55C
PREFIX: IDT PREFIX: CY 7187L55B 7C18745M* 2147H-1 2147-35C
SUFFIX: B SUFFIX: B 7187L70 7C187-45C* 2147H-2 214745C
SUFFIX: D SUFFIX: D 7187L70B 7C187-45M* 2147H-3 2147-55C
SUFFIX: F SUFFIX: F 7187L8SB 7C187-45M* 2147THL 7C147-45C
SUFFIX: L SUFFIX: L 7187845 7C187-35C 2148H 2148-55C
SUFFIX: P SUFFIX: P 7187855 7C187-45C 2148H-2 2148-45C
6116L120T 7C128-45C* 7187S55B 7C187-45M 2148H-3 2148-55C
6116L120TB  7C128-45M* 7187870 7C187-45C 2148HL 21L48-55C
6116L150T 7C128-45C* 7187S70B 7C187-45M 2148HL-3 21148-55C
6116L1S0TB  7C128-45M* 7187S85B 7C187-45M 2149H 2149-55C
6116L90T 7C128-45C* 2149H-1 2149-35C
6116L90TB 7C128-45M* INMOS CYPRESS 2149H-2 2149-55C
6116S120T 7C128-45C PREFIX: IMS PREFIX: CY 2149H-3 2149-55C
61165120TB 7C128-45M SUFFIX: B SUFFIX: B 2149HL 21149-55C
6116S150TB 7C128-45M SUFFIX: P SUFFIX: P 51C67-35 7C167-35C
6116S70T 7C128-45C SUFFIX: § SUFFIX: D M214TH 2147-55M
6116890T 7C128-45C SUFFIX: W SUFFIX: L M2147H-3 2147-55M
6116S90TB 7C128-45M 1400-35 7C167-35C M2148H 2148-55M
6167145 7C16745C* 1400-35M 7C167-35M M2149H 2149-55M
6167L45B 7C167-45M* 1400-45 7C167-45C M2149H-2 2149-45M
6167L55 7C16745C* 1400-45M 7C167-45M M2149H-3 2149-55’M
6167L55B 7C167-45M* 1400-55 7C167-45C
6167L70 7C167-45C* 1400-55M 7C167-45M MMI CYPRESS
6167L70B 7C167-45M* 1400L-10 7C167-45C SUFFIX: 883B SUFFIX: B
6167185 7C167-45C* 1400L-10M 7C167-45SM SUFFIX: F SUFFIX: F
6167L85B 7C167-45M* 1400L-70 7C167-45C SUFFIX: J SUFFIX: D
6167545 7C167-45C 1400L-70M 7C167-45M SUFFIX: L SUFFIX: L
6167S45B 7C167-45M 1420-45 7C168-35C SUFFIX: N SUFFIX: P
6167855 7C167-45C 1420-55 7C168-45C 5381-1 7C282-45M
6167S55B 7C167-45M 1420-55M 7C168-45M 5381-2 7C282-45M
6167570 7C167-45C 1420-70M 7C168-45M 5381S-1 7C281-45SM
6167S70B 70C167-45M 1420L-10 7C168-45C 5381S-2 7C281-45M
6167S70B 7C167-45M 1420L-70 7C168-45C 5351681 7C292-50M
6167885 7C167-45C 1421-40 7C169-40C 53S1681A 7C292-50M
6167S85B 7C167-45M 1421-40M 7C169-40M 5351681AS 7C291-50M
6168L45 7C168-45C* 1421-50 7C169-40C 53S1681AS 7C291-50M
6168L45B 7C168-45M* 1421-50M 7C169-40M 57401 7C401-10M
6168L55 7C168-45C* 1423-35 7C168-35C 57401A 7C401-10M
6168L55B 7C168-45M* 1423-45 7C168-45C 57401B 7C403-25M
6168L70 7C168-45C* 1600-45 7C187-35C 57401D 7C403-25M
6168L70B 7C168-45M* 1600-55 7C187-45C 57402 7C402-10M
6168L85 7C168-45C* 1600-55M 7C187-45M 57402A 7C402-10M
6168L85B 7C168-45M* 1600-70 7C187-45C 57402B 7C404-25M
6168545 7C168-45C 1600-70M 7C187-45M 57402D 7C404-25M
6168855 7C168-45C 1600-85M 7C187-45M 6381-1 7C282-45C
6168S55B 7C168-45M 6381-2 7C28245C
6168870 7C168-45C INTEL CYPRESS 6381S-1 7C281-45C
6168S70B 7C168-45SM PREFIX: D SUFFIX: D 6381S-2 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 Isp;

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

MMI
6351681
63S1681A
63S1681AS
63S1681AS
67401
67401A

67401B
67401D
67402

67402A
67402B
67402D

671401
6710402
C57401
C57401A
C57401B
C57402

C57402A
C57402B
C67401
C67401A
C67401B
C67402

C67402A
C67402B
PALI16L8A-2C
PAL16L8A-2M
PALI6L8AC
PAL16L8AM

PAL16L8C
PAL16L8M
PALI6R4A-2C
PALI16R4A-2M
PALI6R4AC
PAL16R4AM

PAL16R4C
PAL16R4M
PAL16R6A-2C
PALI6R6A-2M
PAL16R6AC
PAL16R6AM

PAL16R6C
PAL16R6M
PALI6R8A-2C
PAL16R8A-2M
PALI6R8AC
PAL16R8AM

PAL16R8C
PAL16R8M

CYPRESS
7C292-50C
7C292-35C
7C291-50C
7C291-35C
7C401-10C
7C401-15C

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

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

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

7C402-15C
7C404-25C
PAL16L8A-2C
PAL16L8A-2M
PAL16L8AC
PAL16L8AM

PAL16L8A-2C
PAL16L8A-2M
PAL16R4A-2C
PAL16R4A-2M
PALI6R4AC
PAL16R4AM

PAL16R4A-2C
PAL16R4A-2M
PAL16R6A-2C
PAL16R6A-2M
PAL16R6AC
PAL16R6AM

PAL16R6A-2C
PAL16R6A-2M
PALI6R8A-2C
PAL16R8A-2M
PAL16R8AC
PAL16R8AM

PAL16R8A-2C
PAL16R8A-2M

MOTOROLA CYPRESS NATIONAL
PREFIX:MCM PREFIX:CY 77S281A
SUFFIX:P SUFFIX:P 778291
SUFFIX:S SUFFIX:D 77S291A
SUFFIX:Z SUFFIX:L 775291B
2016H-45 7C128-45C 778401
2016H-55 7C128-55C 77S401A
2016H-70 7C128-55C 775402
2167H-35 7C167-35C 77S402A
2167H-45 7C167-45C 77SR181
2167H-55 7C167-45C 77SR25
61[L]47-55 7C147-45C* 77SR25B
61[L]47-70 7C147-45C* 77SR476
76161 7C292-50C 77SR476B
76161A 7C292-50C 85507
7681 7C282-45C 85S07A
7681A 7C28245C 87LS181
93422 93422C 875181
93422A 93422AC 87S181A
931422 93L422C 875191
93L422A 93L422AC 87S191A
87S191B
NATIONAL CYPRESS 875281
PREFIX:DM  PREFIX:CY 87S281A
PREFIX:IDM PREFIX:CY 875291
PREFIX:NMC PREFIX:CY 87S291A
SUFFIX:J SUFFIX:D 87S291B
SUFFIX:N SUFFIX:P 875401
2147H 2147-55C 87S401A
2147TH 2147-55M 875402
2147H-1 2147-35C 87S402A
2147H-2 2147-45C 87SR25
2147H-3 2147-55C 87SR25B
2147H-3 2147-55M 87SR476
2147H-3L 7C147-45C 87SR476B
2148H 2148-55C PAL16L8AC
2148H-2 214845C PALI6LSAM
2148H-3 2148-55C PAL16L8C
2148H-3L 21L48-55C PAL16LSM
2148HL 21L48-55C PAL16R4AC
545189 54S189M PALI6R4AM
54S189A 7C189-25M PAL16R4C
745189 74S189C PAL16R4M
74S189A 27S03AC PAL16R6AC
75807 7C190-25M PAL16R6AM
75S07A 27S07AM PALI16R6C
77LS181 7C28245M PAL16R6M
775181 7C282-45M PAL16RSAC
77S181A 7C282-45M PAL16R8AM
778191 7C292-50M PALI6RSC
77S191A 7C292-50M PAL16R8M
77S191B 7C292-50M
778281 7C281-45M

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

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

7C225-40M
27807C
27S07AC
7C282-45C
7C282-45C
7C282-45C

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

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

7C225-40C
7C225-30C
7C225-40C
7C225-30C
PALI6L8AC
PAL16L8AM

PALI16L8A-2C
PAL16L8A-2M
PAL16R4AC
PAL16R4AM
PALI6R4A-2C
PAL16R4A-2M

PALI6R6AC
PAL16R6AM
PAL16R6A-2C
PAL16R6A-2M
PALI16R8AC
PAL16R8AM

PAL16R8A-2C
PAL16R8A-2M

NEC CYPRESS
PREFIXuPD PREFIX:CY
SUFFIX:C SUFFIX:P
SUFFIXD  SUFFIX:D
21472 2147-55C
21473 2147-55C
2147A-25 7C147-25C
2147A-35 2147-35C
2147A-45 214745C
2149 2149-55C
2149-1 2149C-45C
2149-2 2149-35C
21672 7C167-45C
21613 1C167-45C
RAYTHEON CYPRESS
SUFFIX:B SUFFIX:B
SUFFIXD  SUFFIX:D
SUFFIX:F SUFFIX:F
SUFFIX:L SUFFIX:L
29631AC 7C282-45C
29631AM 7C282-45M
29631ASC 7C281-45C
29631ASM 7C281-45M
29631C 7C282-45C
29631M 7C282-45M
29631SC 7C281-45C
29631SM 7C281-45M
29633AC 7C282-45C+
29633AM 7C28245M +
29633ASC 7C281-45C +
29633ASM 7C281-45M +
29633C 7C282-45C+
29633M 7C28245M +
29633SC 7C281-45C +
29633SM 7C281-45M +
29681AC 7C292-50C
29681AM 7C292-50M
29681ASC 7C291-50C
29681ASM 7C291-50M
29681C 7C292-50C
29681M 7C292-50M
29681SC 7C291-50C
29681SM 7C291-50M
29683AC 7C292-50C +
29683AM 7C292-50M +
29683ASC 7C291-50C +
29683ASM 7C291-50M +
29683C 7C292-50C +
29683M 7C292-50M +
29683SC 7C291-50C +
29683SM 7C291-50M +

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

*

— = functionally equivalent

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

Product Line Cross Reference (continued)

SIGNETICS CYPRESS SYNERTEK CYPRESS TI CYPRESS
PREFIX:N PREFIX:CY 2167-3 7C167-45C PALI6R8AM  PALI6R8AM
PREFIX:S PREFIX:CY 2168 7C168-45C
SUFFIX:883B SUFFIX:B 2168-3 7C168-45C TOSHIBA CYPRESS
SUFFIX:F SUFFIX:D 2169 7C169-40C PREFIX:D SUFFIX:D
SUFFIX:G SUFFIX:L 2169-3 7C169-40C PREFIX:P SUFFIX:P
SUFFIX:N SUFFIX:P M2147H 2147-55M PREFIX:TMM PREFIX:CY
SUFFIX:R SUFFIX:F M2147H-2 2147-45sM 2018-45 7C128-45C
N74S189 74S189C M2147H-3 2147-55M 2018-55 7C128-55C
N82LS181 7C282-45C M2148 2148-55M 2019-35 7C128-35C
N82S181 7C282-45C M2148H-3 2148-55M 2068-45 7C168-45C
NB82S181A 7C282-45C M2148H-6 2148-55M 2068-55 7C1168-45C
N82S181B 7C282-45C M2149H 2149-55M 2069-35 7C169-35C
N82S191A_3 7C291-50C M2149H-3 2149-55M 315 2147-55C
N82S191A_6 7C292-50C M2149H-6 2149-55M 315-1 2147-55C
N82S191B_3  7C291-35C M2167 7C167-45M 5561-55 7C187-45C
N82S191B_6  7C292-35C M2167-3 7C167-45M
N828191__3 7C291-50C M2168 7C168-45M
N828191_6 7C292-50C M2169 7C169-40M
$545189 54S189M M2169-3 7C169-40M
S82LS181 7C282-45M
$82S181 7C282-45M TI CYPRESS
S82S181A 7C282-45M PREFIX:JBP  PREFIX:CY
S82S191A_3  7C291-50M PREFIX:SN PREFIX:CY
S82S191A_6  7C292-50M PREFIX:TBP PREFIX:CY
S82S191B_3  7C291-50M PREFIX:TIB  PREFIX:CY
S82S191B_6  7C292-50M SUFFIX:F SUFFIX:L
S828191_3 7C291-50M SUFFIX:J SUFFIX:D
S828191__6 7C292-50M SUFFIX:N SUFFIX:P
28L166W 7C292-50C
SYNERTEK CYPRESS 28L86AMW 7C282-45M
PREFIX:D SUFFIX:D 28L86AW 7C282-45C
PREFIX:L SUFFIX:L 285166W 7C292-50C
PREFIX:P SUFFIX:P 28S86AMW 7C282-45M
PREFIX:SY PREFIX:CY 28S86AW 7C282-45C
SUFFIX:/B SUFFIX:B S4LS189A 7C189-25M +
2147H 2147-55C S4LS219A 7C190-25M +
2147H-1 2147-35C 54S189A 54S189M
2147H-2 2147-45C T4LS189A 7C189-25C
2147H-3 2147-55C T4LS219A 7C190-25C
2147HL 7C147-45C T4S189A 748189C
2147HL-3 7C147-45C PALI6L8A-2C PALCI6R6AC
2148H 2148-55C PAL16L8A-2M PALI16L8A-2M
2148H-2 2148-45C PALI6L8AC  PALI6L8AC
2148H-3 2148-55C PAL16L8AM  PAL16L8AM
2148HL 21L48-55C PALI6R4A-2C PALCI6R4AC
2148HL-3 21L48-55C PALI6R4AC  PALI6R4AC
2149H 2149-55C PALI6R4AM  PALI6R4AM
2149H-2 2149-55C PAL16R6A-2C PALCI6R6AC
2149H-3 2149-55C PAL16R6AC  PALI6R6AC
2149HL 21L49-55C PALI6R6AM PALI6R6AM
2149HL-3 21L49-55C PALI6R8A-2C PALCI6R8AC
2167 7C167-45C PALI6RSAC  PALI6RSAC

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;

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




Product Selection Guide

CYPRESS
SEMICONDUCTOR
Size Organization Pins Cypress Closest Competitor
Part Number Speed (ns) Ioc (mA @ ns) | Part Number Speed (ns) Icc (mA @ ns)
SRAMs | 64 16 x 4—Inverting 16 |CY7C189 taa=18,25 55@25 27S07A taa=25,35 100 @25
64 16 x 4—Non-Inverting 16 [CY7C190 taa=18,25 55@25 27S03A taAA=25,35 100 @ 25
64 16 x 4—Inverting 16 |CY74S189 tAa=135 %0es’s 745189 taa=135 110@ 35
64 16 x 4—Inverting 16 | CY27S03A taa =25,35 9% @25 27S07A taa=25,35 100 @ 25
64 16 x 4—Non-Inverting 16 |CY27S07A tAA=25,35 0e?2s 27S03A taa=125,35 100 @ 25
1024 |256x4 22 [CYIC122 taa=15,25,35 80@25 9122/91L22 |taa =25,35,45 120@25
1024 |256x4 22 | CY9122/91L22 taa =25, 35,45 120@25 9122/91L22 |[taa =25,35,45 120@25
1024 |256x4 22 | CY93422A/931A422A [ taa =35, 45, 60 80 @45 93422/1422 |[taa=135,45,60 80 @45
4096 | 4096 x 1—CS Power Down |18 | CY7C147 taa =25,35,45 60/10 @ 35 2147 taa =135,45,5570 125/15 @ 45
4096 | 4096 x 1—CS Power Down | 18 | CY2147/21147 tAa =135,45,55 120/10 @ 35 {2147 taa =135, 45, 55, 70 125/15 @ 45
4096 {1024 x 4—CS Power Down |18 [CY7C148 taa =25,35,45 80/10 @ 35 2148 taa =135,45,55,70 180/30 @ 35
4096 {1024 x 4—CS Power Down |18 |CY2148/21L48 taa =35,45,55 120/20 @35 }2148 taa = 135,45, 55,70 125/20 @ 45
4096 | 1024 x4 18 | CY7C149 taa =125,35,45 80 @35 2149 taa=135,45,55170 125@45
4096 | 1024 x4 18 | CY2149/21149 taa =135,45,55 120@35 2149 taa =135,45,55,70 125@45
4096 | 1024 x 4—Separate 1/0 24S | CYTCI50 taa =25, 35,45 90 @25 9150 taa =125,35,45 180 @25
16384 | 2048 x 8—CS Power Down | 24S [CY7C128 taa =135,45,55 90/20 @ 45 2016H/2018 |taa =45,55,70 150/20 @ 45
16384 (2048 x 8 248 | CYTC129 taa =35,45,55 90 @45 2019 taa=135 180 @ 35
16384 | 16384 x 1—CS Power Down | 20 | CY7C167 taa =125,35,45 100/20 @ 35 |2167/1400 taa =135,45,55 120/20 @ 35
16384 | 4096 x 4—CS Power Down |20 |[CY7C168 taa =125,35,45 90/20 @ 35 2168/1420 tacs =45, 55,70 110/30 @ 45
16384 | 4096 x 4 20 | CYTC169 taa =125,35,40 % es3s 2169/1421 taa =40, 50, 70 110@ 40
16384 | 4096 x 4—Output Enable |22 | CY7C170 tAA =135,45 90 @35
65536 | 65536 x 1—CS Power Down [ 22 | CYTC187 taa =35,45 115/20 @ 35 | 7187/1600 taa =45, 55,70 TBD
FIFOs (256 |64 x 4—Cascadable 16 | CY7C401 10, 15 MHz 75 C67401 10, 15, 16.7 MHz 160, 170, 180
320 |64 x 5—Cascadable 18 | CY7C402 10, 15 MHz 75 C67402 10, 15, 16.7 MHz 180, 190, 200
256 | 64 x 4—Cascadable/OE 16 | CY7C403 10, 15, 25 MHz 75
320 |64 x S—Cascadable/OE 18 | CY7C404 10, 15, 25 MHz 75
256 | 64 x 4—Cascadable 16 | CY3341 1.2 MHz 45 3341/A 0.7, 1.0 MHz ~9%0
PROMs | 4096 | 512 x 8—Registered 248 | CY7C225 tsa/CO=130/15, 40/25| 90 tsa/tco = 30/20, 50/27| 185
8192 | 1024 x 8—Registered 248 | CYTC235 tsa/CO=130/15, 40/20| %0 tsa/tco = 35/20,40/25| 185
8192 [ 1024 x 8 248 | CY7C281 taa=130,45 90 taa =35, 50, 60, 65 170
8192 [1024x8 24 | CYTC282 taa =130,45 90 taa =35, 50, 60, 65 135
16384 | 2048 x 8—Registered 248 | CYTC245 tsa/CO=135/15, 45/25| 90 tsa/tco =40/20, 45/25 | 185
16384 | 2048 x 8 24S | CYTC291 taa=135,50 90 taa =35, 50, 65 175
163842048 x 8 24 | CYT1C292 taa = 35,50 taa =35, 50, 65 175
PALs 16L8 20 [CYPALCIG6LSA tpp=25 9%
16R8 20 |CYPALCI6RSA tg/CO=20/15 90
16R6 20 |CYPALCI6R6A tpp/S/CO=125/20/15 | 90
16R4 20 |CYPALCI6R4A tpp/S/CO=25/20/15 | %0
16L8 20 |CYPALIG6LSA tpp =25 155 PAL16L8A |tpp=25 180
16R8 20 [CYPALI6RSA ts/CO=20/15 155 PALI6R8A |ts/CO=120/15 180
16R6 20 | CYPAL16R6A tpp/S/CO=25/20/15 | 155 PAL16R6A |tpp/S/CO=125/20/15 | 180
16R4 20 |CYPALI6R4A tpp/S/CO=25/20/15 | 155 PALI6R4A |tpp/S/CO=25/20/15 |180
16L8 20 |CYPALIGL8A-2 tpp=135 90 PALI16L8A-2 | tpp=135 90
16R8 20 |CYPALI6R8A-2 ts/CO=130/25 90 PAL16R8A-2 | tg/20=30/25 90
16R6 20 | CYPALI6R6A-2 tpp/S/CO=135/30/25 | 90 PAL16R6A-2 | tpp/S/CO=135/30/25 |90
16R4 20 | CYPALI6R4A-2 tpp/S/CO=135/30/25 | 90 PAL16R4A-2 | tpp/S/CO=135/30/25 |90
22V10 24S | CYPALC22V10 tpp/S/CO=130/25/15 | 120 22V10 tpp/S/CO=25/25/15 | 180
32V10 24S | CYPALC32V10 tpp/S/CO=130/25/15 | 120
LOGIC 2901—4 Bit Slice 40 | CY7C901 tcLk =31,69 70 2901 B,C 265
2901—4 Bit Slice 40 |[CY8C901 tcLk =31, 69 26.5 2901 B,C 265
2901—4 Bit Slice 40 |CY2901 B,C 140 2901 B,C 265
2909/2911—Sequencer |40 | CY7C909/911 teLk = 30,40 55 2909/2911  |A 130
2909/2911—Sequencer 40 | CY2909/2911 A 110 2909/2911 A 130
2910—Controller 40 |CY7C910 tcLk =50, 93 100 2910 A 34
2910—Controller 40 | CY2910 A 200 2910 A 34
Note:

The above specifications are for the commercial temperature range of 0° to 70° Celsius.
Military temperature range (—55° to + 125° Celsius) product 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.

All outputs are three-state.
All power supplies are Vcc = 5V *+10%.
248 stands for 24-pin 300 mil.
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Ordering Information

Specific ordering codes are indicated in the detailed 7CXXX data sheets. In general, the product
codes follow the format below:

PAL FAMILIES
PREFIX DEVICE SUFFIX
Vev " "PaL 16R8 ' YA-2pPcCc !
cY PAL C 16R8 A PC
cY PAL C 22V10 DC
RAM, PROM, FIFO, uP
PREFIX DEVICE SUFFIX
ey v 0 7c128°' ' 45 DMB'
cY 7C245 35 PC
cY 7C401 15 DMB
cY 7C901 37 PC

|_ PROCESSING
B =HI REL

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

PACKAGE

P =PLASTIC

D = CERDIP

L =LEADLESS CHIP CARRIER

SPEED

0018-1

i.e. CY7CI128-35PC, CY PALC16R8APC

Cypress FSCM #7Z018
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Section Contents

Static RAMs (Random Access Memory)

Device Number

CY2147
CY2148
CY21LA48
CY2149
CY211L49
CY7C122
CY7C128
CY7C129
CY7C147
CY7C148
CY7C149
CY7C150
CY7C167
CY7C168
CY7C169
CY7C170
CY7C187
CY7C189
CY7C190
CY74S189
CY54S189
CY27S03
CY27807
CY93422A
CY93L422A
CY93422
CY93L422

Description Page Number
4096 x 1 Static RAM ... .. ittt ittt et e 2-1
1024 x4 Static RAM ... . i i e e e, 2-5
1024 x4 Static RAM ... .. e e e, 2-5
1024 x4 Static RAM ... .. i e e et e 2-5
1024 x4 Static RAM ... .. i i e e e, 2-5

256 x 4 Static RAM Separate I/O . .. ... ...ttt e 2-10
2048 x 8 Static RAM ... .. i e e et e, 2-16
2048 x 8 StatiC RAM ... ... i e e e e e 2-16
4096 x 1 Static RAM ... ..ttt it it it it et et e e 2-22
1024 x4 Static RAM ... .ottt ittt ittt ettt e 2-28
1024 x4 Static RAM ... ... i it it et et e et e 2-28
1024 x 4 Static RAM Separate I/O . . ... ... ... i it 2-34

16,384 x 1 StatiC RAM .. ... ittt ittt ittt et iiie e iiaaaeeaanns 2-40
4096 x4 Static RAM . ... i i e e e e 2-46
4096 x4 Static RAM . ... ..ttt i i e e e 2-46
4096 x4 Static RAM ... ... i e e e e, 2-52

65,536 X 1 StatiC RAM .. ...ttt ittt ettt e, 2-57

16 x4 Static RAM ... i i i it i e 2-58
16 x4 Static RAM ... .. i i i e e e e, 2-58
16 x4 Static RAM .. ... i i i i e e e 2-64
16 X4 Static RAM ... i i it et e e, 2-64
16 x4 Static RAM . ... it et e, 2-64
16 x4 Static RAM ... ... e e 2-64

256 x4 Static RAM Separate I/O .. ... ...ttt 2-69

256 x 4 Static RAM Separate I/O ........ ..o 2-69

256 x 4 Static RAM Separate I/O . ............. i 2-69

256 x4 Static RAM Separate I/O ... ...t e 2-69






EMICONDUCTOR

CY2147

4096 x 1 Static R/W RAM

Features Functional Description
e Automatic power-down when The CY2147 is a high performance Reading the device is accomplished by
deselected CMOS static RAM organized as taking the chip enable (CE) LOW,
e CMOS for optimum 4096 x 1 bit. Easy memory expansionis  while write enable (WE) remains
speed/power provided by an active LOW chip en- HIGH. Under these conditions the
. able (CE) and three-state drivers. The contents of the memory location speci-
¢ High speed CY2147 has an automatic power-down fied on the address pins will appear on
—35ns feature, reducing the power consump- the data output (DO) pin.
® Low active power tion by 80% when deselected. The output pin stays in high impedance
— 690 mW (commercial) Writing to the device is accomplished state when chip enable (CE) is HIGH
— 770 mW (military) when the chip enable (CE) and write or write enable (WE) is LOW.
e Low standby power enable (WE) inputs are both LOW.
— 140 mW D:tat lc:n the mputl pmt.(DI) is vytl_'let‘t’en
o into the memory location specified on
¢ TIL compatible inputs and the address pins (Ag through A 1y).
outputs
e Capable of withstanding greater
than 2000V electrostatic
discharge
Logic Block Diagram Pin Configuration
[ <,} DI Ao Vee
A2 Ag
INPUT BUFFER AZE 3 A7
U A3[] 4 As
A5 Ag
Ao—p As(]e Ao
A1 3 3 oo(]7 A
a—{ 9 :> 64x 64 D : N 00 we(]s DI
e B ARRAY 2 GND[] o CE
Ag —p1 g g
A—{ € 0013-2
r 7y .
POWER
COLUMN DECODER DOWN L@_]
T "
Ag Ag Ag Ag AjpA11
0013-1
Selection Guide (For higher performance and lower power refer to CY7C147 data sheet.)
2147-35 214745 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

2-1



% CY2147
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied .................... —55°Cto +125°C LatchupCurrent .................covn.... >200 mA
Supply Voltage to Ground Potential .
(Pin 1810 PIN D). v eveerennenennnns —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs R Ambient v
inHighZState. ..................... —0.5V to +7.0V ange Temperature ce
DC Input Voltage ................... —3.0Vto +7.0V Commercial 0°C to +70°C 5V +10%
Output Current into Outputs (Low) ............. 20 mA Military(1] —55°Cto + 125°C 5V £10%
Electrical Characteristics Over Operating Range
Parameters Description Test Conditions Min Max Units
VoH Output HIGH Voltage Vce = Min, Iog = —4.0mA 24 \4
VoL Output LOW Voltage Vcec = Min, Ior = 12.0mA 0.4 A\
VIH Input HIGH Voltage 2.0 6.0 \4
viL Input LOW Voltage —-3.0 0.8 \4
Iix Input Load Current GND < Vi < Vce -10 +10 pA
GND < Vg < Vcc —
Ioz Output Leakage Current Output Disabled 50 +50 MA
Output Short Circuit
Tos carpu By e Vee = Max,, Vour = GND —350 mA
I Vcc Operating Supply Vce = Max. Commercial 125 mA
cc Current Ioutr = OmA Military 140
I Automatic CE[3] Max. Ve, Commercial 25 mA
SBy Power Down Current CE > Vig Military 25
Capacitance[4]
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. Extended temperature operation guaranteed with 400 linear feet per

minute air flow.

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

AC Test Loads and Waveforms

R1329 @
(480 2 MIL)

5V 5V

ouTPUT OuUTPUT

2R2

I 30 pF 202 Q2
INCLUDING
JIG AND (255 2 MIL)
SCOPE

Figure 1a

Equivalent to:

JIG AND

3. A pull-up resistor to Vcc on the CE input is required to keep the

device deselected during Ve power-up, otherwise Isp will exceed

values given.

4. Tested on a sample basis.

R1329Q
(480 2 MIL)

2 R2

5 pF 22029

mcn.ummil: < (255 2 MIL)
SCOPE  —— _L

0013-3

Figure 1b

THEVENIN EQUIVALENT

1250

OUTPUT O———— AWWN——01.90 V

0013-5

INPUT PULSES
3o0v oo \_ o0%
GND 0% 10%
<5ns <6ns
0013-4
Figure 2



CY2147

CYPRESS
SEMICONDUCTOR
Switching Characteristics Over Operating Rangel5]
Parameters Description 2147-35 2147-45 2147-55 Units
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CE LOW to Data Valid 35 45 55 ns
tLZCE CE LOW to Low Z[7] 5 5 5 ns
tHZCE CE HIGH to High Z[6,7] 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 CYCLEIS!
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!7] 0 0 0 ns
tHZWE WE LOW to High Z[6,7] 0 20 0 25 0 25 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 IoL/Ion and 30 pF load capacitance.

6. tHzCE and tHzwe are tested with Cy, = 5 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 all devices. These parameters are sampled and not 100% tested.

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

-J

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.

Device is continuously selected, CE = Vj.

tRc

. Adderess valid prior to or coincident with CE transition low.

ADDRESS

taa
e———tona ————+
DATA OUT PREVIOUS DATA VALID

DATA VALID
0013-6
Read Cycle No. 2 (Notes 9, 11)
tAc
= ) 7
tace
tzce [e— tHzce—*|
HIGH
GI EDAN
DATA OUT HIGH IMPEDANCE /777 ( DATA VALID ‘)‘—
fe——tpy PO
Vee 0% m} Icc
SUPPLY
CURRENT ‘— IS8
0013-7
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SEMICONDUCTOR

Switching Waveforms (Continued)
Write Cycle No. 1 (WE Controlled) (Note 8)

twe

I X

tsce

= AWK Z 71777777,

we \F\I\\‘ jl

DATAIN * DATA-IN VALID *

DATA /0 DATA UNDEFINED _;IV HIGH IMPEDANCE ¢
0013-8
Write Cycle No. 2 (CE Controlled) (Note 8)
. e ,
ADDRESS *
tsa | IS
a X ]
w RKSSKKKRKKKKRN( Vi
DATA IN 4*7 DATA-IN VALID %
[ tuzwe:
o _1 HIGH IMPEDANCE
ATA I/O DATA UNDEFINED I
0013-9

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

Ordering Information
S(':;;d Ordering Code P'arcyk:ege OpRear:;ing

35 CY2147-35 PC P5 Commercial
CY2147-35 DC D6

45 CY2147-45 PC P5 Commercial
CY2147-45 DC D6
CY2147-45 DMB D6 Military

55 CY2147-55 PC P5 Commercial
CY2147-55 DC D6
CY2147-55 DMB D6 Military
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Features

o 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

PRESS
EMICONDUCTOR

CY2148/CY21148
CY2149/CY21L49

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 one (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 pow-
er requirements of the device. The chip
select (CS) of the CY2149 does not af-
fect 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 (I/0g through 1/03).

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

eration of the memory. When the chip .11 (WE) is high.
Logic Block Diagram Pin Configuration
o Y
A: _4 Q{’,E,ﬁ‘é&i STORAGE MATRIX A6E 1 18 :] Vee
Ay —s As] 2 170A
e
Ag — 64x16 [ 64x16 | 64x16 | 64x16 As] 3 16 :AB
As—"1 Row
Ay —] DECODERS A3[]4 15[ JAg
f(zmonw) Aod5 14 J1/0¢
A3 —=] ADDRESS A6 13 D 1/04q
Ao —s BUFFERS
A ] SENSE AMPLIFIERS A}7 12 t] 1/02
"1 coLumn _
A2 —| DECODERS cs(s 11[J1/0,
Yt onin) GND[]9 opwe
| Vss
s—1 0015-2
DATA BUFFERS
e—_—
— Ll
Vss ——= 1/0q 1104 110, 1/03
0015-1
Selection Guide (For Higher Performance and Lower Power Refer to CY7C148/9 Data Sheet)
2148/9-35 21148/9-35 2148/9-45 21148/9-45 2148/9-55 21148/9-55
Maximum Access Time (ns) 35 35 45 45 55 55
Maximum Operating | Commercial 140 120 140 120 140 120
Current (mA) Military 140 140
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CY2148/CY21148

% CY2149/CY21149
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C DC Input 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 Operating Range
(Pin 22 to Pin 8) RERRELLEREECLERERLEE —0.5Vto +7.0V Range TeAmmb::ltlltnr . Vee
DC Voltage Applied to Outputs - pe
inHighZState. ........ccoovnevn.... —0.5Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Military[11] —55°Cto +125°C 5V +10%
Electrical Characteristics Over Operating Range
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 Ta = 70°C 8 8 mA
Ta = 125°C 8
Vin Input High Voltage 2.0 6.0 2.0 6.0 \4
ViL Input Low Voltage —30] 08 —30| 08 v
Iix Input Load Current Vss < Vi < Voo 10 10 BA
Output Leakage GND < Vo < Vcc _ _&co o _ _
Ioz Current Output Disabled Ta 55°Cto +125°C 50 50 50 50 HA
G inp ut/((!)apacltance Test Frequency = 1.0 MHz > 5 pF
nput/Output Ta = 25°C, All Pins at OV, Vcc = 5V
Cro Capacitance 7 7
Iec Vcc Operating Max. Ve, CS < Vi | Ta = 0°Cto +70°C 120 40 |
Supply Current Output Open Ta = —55°Cto +125°C 140
I Automatic CS Max. V¢, 2148 | To = 0°Cto +70°C 20 30 mA
SB Power Down Current | CS > Vg only [ T A = —55°Cto + 125°C 30
Iro Peak Power-On Max. Ve, 2148 | Tp = 0°Cto +70°C 30 50 mA
Current CS2vBl  only Ta = —55°Cto +125°C 50
I Output Short GND < Vo < Ta = 0°Cto +70°C +275 +275 mA
0s Circuit Current Vecliol Ta = —55°Cto +125°C +350
Notes:

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

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

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

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

AC Test Loads and Waveforms

w

R1481Q R1481Q
5v 6V
OUTPUT OUTPUT
30 pF :: R2 R2
> 255Q 255Q
IINCLUDING L I
——JIG AND == L.JIG AND -
= SCOPE = = SCOPE -
0015-3
Figure 1a Figure 1b
Equivalent to:
THEVINEN EQUIVALENT
1670
OUTPUT O————AMWA——0 162V 0015-4

2-6

w

. Chip deselected less than 55 ns prior to selection.

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

WE is high for read cycle.

Device is continuously selected, CS = Vji..

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.

. Extended temﬁerature operation guaranteed with 400 linear feet per
minute of air flow.

o

Swea

ALL INPUT PULSES

30V ) -
90% 90%
10%
GND 1o
10ns 10ns
0015-5
Figure 2



CY2148/CY21LA48
% CY2149/CY21L49
SEMICONDUCTOR

Switching Characteristics

Parameters Description 2148/9-35 2148/9-45 2148/9-55 Units
Min. | Max. | Min. | Max. | Min. | Max.
READ CYCLE
Address Valid to Address Do Not
tRC Care Time (Read Cycle Time) 3 45 3 ns
Address Valid to Data Out
taa Valid Delay (Address Access Time) 35 45 53 ns
tacsi 4] Chip Select Low to Data Out Valid 35 45 55
CY2148 only) ns
tacs2!s) ( 45 55 65
Chip Select Low to Data Out Valid
tacs (CY2149 only) 15 20 25 ns
11 6] Chip Select Low to 2148 10 10 10 ns
Lz Data Out On 2149 5 5 5
16l Chip Select High to Data
tHZ Out Off 0 20 0 20 0 20 ns
Address Unknown to Data Out
toH Unknown Time 0 5 5 ns
Chip Select High to
tPD Power-Down Delay 2148 30 30 30 ns
Chip Select Low to
tpy Power-Up Delay 2148 0 0 0 ns
WRITE CYCLE
Address Valid to Address Do Not
twe Care (Write Cycle Time) 35 45 33 ns
Write Enable Low to
2
twpl2] Write Enable High 30 3 40 s
tWR Write Enable High to Address 5 5 5 ns
Write Enable Low to Output
6] p
twzl in High Z ] 10 0 15 0 20 ns
tpw Data in Valid to Write Enable High 20 20 20 ns
tDH Data Hold Time 0 0 0 ns
Address Valid to Write
tas Enable Low 0 0 0 ns
2 Chip Select Low to Write
tew Enable High 30 40 0 ns
Write Enable High to Output
6
towl(6] 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 %
toH taa —f I
DATA OUT PREVIOUS DATA VALID DATA VALID
T
0015-6
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Switching Waveforms (Continued)

Read Cycle No.

CY2148/CY21148
CY2149/CY21149

2 (Notes 7, 9)

tac

& 5( £
tacs
tz le—tHZ A‘
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID )__
Fe——tpy fe——tpp———
vcf, 50% 50%-) “
PL
CUS:I:ENT N 1s8
0015-9
Write Cycle No. 1 (WE Controlled)
ADDRESS x X
tew
& 4
ARARS y. TIIIINII IS
taw tWR ——
e—————tas twe
WE /
" RN\ 7
|- tow tOH
DATA1/0 * DATA-IN VALID %
fe——twz fe———tow
\I HIGH IMPEDANCE /
DATA 1/0 DATA UNDEFINED )a {
0015-8
Write Cycle No. 2 (CS Controlled)
twe l
ADDRESS 1
tow
—» taAs j—o
cs ‘ jl
taw twr
twe

= VAN MAN AN

777777777

DATAI/0

X

————————— oW —————————te—tpy
DATA-IN VALID

DATA I/0

DATA UNDEFINED

*—!wz—j
)

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/CY21148
% CY2149/CY21149
SEMICONDUCTOR

Ordering Information

Speed . Package Operating
(s) Ordering Code Type Range
35 CY2148-35 PC P3 Commercial
CY2149-35 PC
CY2148-35 DC D4
CY2149-35 DC
CY21LA48-35 PC P3 Commercial
CY21L49-35 PC
CY21L48-35 DC D4
CY21L49-35 DC
45 CY2148-45 PC P3 Commercial
CY2149-45 PC
CY2148-45 DC D4
CY2149-45 DC
CY2148-45 DMB D4 Military
CY2149-45 DMB
CY21L48-45 PC P3 Commercial
CY21L49-45 PC
CY21L48-45 DC D4
CY21L49-45 DC
55 CY2148-55 PC P3 Commercial
CY2149-55 PC
CY2148-55 DC D4
CY2149-55 DC
CY2148-55 DMB D4 Military
CY2149-55 DMB
CY21L48-55 PC P3 Commercial
CY21L49-55 PC
CY21L48-55 DC D4
CY21L49-55 DC
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e 256 x 4 static RAM for control
store in high speed computers

CMOS for optimum
speed/power

High speed

— 15 ns (commercial)
— 25 ns (military)

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

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

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 (CS3) input, and three-
state outputs.

An active LOW write enable input
(WE) controls the writing/reading op-
eration of the memory. When the chip
select one (CS) and write enable (WE)
inputs are LOW and the chip select
two (CSy) input is HIGH, the informa-
tion on the four data inputs 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 (CS)) input LOW, the chip se-
lect two input (CS3) and write enable
(WE) inputs HIGH, and the output en-
able input (OE) LOW. The information
stored in the addressed word is read
out on the four non-inverting outputs
Og to O3.

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

Logic Block Diagram Pin Configuration
CS2
Do D3 D; D3 &5
l I l l As B 221 Vee
DATA INPUT 22 2 Ad
CONTROL | WE A3 201 WE
Ao []4 19[1Cs
{} OE As[]s 18[] OF
0o Ag[]6 17[]cs;
I ‘% A7 1 go;
2‘— 9 01 GND[]8 15[J0;3
=P s e[RRI, ocls o
&1 2 —% o]0 13po,
ol - 03 oy On 12{]0,
]/\ : 0003-2
Ag
A COLUMN
A DECODER
0003-1
Selection Guide
7C122-15 7C122-25 7C122-35
. | Commercial 15 25 35
Maximum Access Time (ns) —
Military NA 25 35
. . Commercial 90 60 60
Maximum Operating Current (mA) —
Military NA 90 90
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% CY7C122
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (per MIL-STD-883 Method 3015.2)
Power Applied .................... —55°Cto +125°C LatchupCurrent ...................oovi... >200 mA
Supply Voltage to Ground Potential .
Pin 22 tOPINB) «voverernenannnnnnnn —0.5V to +7.0V Operating Range
. Ambient
DC Voltage Applied to Outputs Range Vce
in High Z State. . .................... ~0.5V to +7.0V _ Temperature
DC Input Voltage ................... ~3.0V to +7.0V C‘f’f"“e';‘]“‘ O'Cto +70°C SV £10%
Output Current, into Outputs (Low) ............. 20 mA Military —355°Cto +125°C SV £10%
Logic Table
Inputs
— — — Outputs Mode
OE CS1 CS; WE Do-D3
X H X X X High Z Not Selected
X X L X X High Z Not Selected
L L H H X 00-03 Read Stored Data
X L H L L HighZ Write “0”
X L H L H HighZ Write “1”
H L H H X High Z Output Disabled
Notes: H = HIGH Voltage L = LOW Voltage X = Don’t Care
High Z = High Impedance
Electrical Characteristics Over the Operating Range
7C122-25
7C122-15
Parameters Description Test Conditions 7C122-35 Units
Min. Max. Min. Max.
Vou Output HIGH Voltage Vce = Min, Iog = —5.2mA 24 24 \4
VoL Output LOW Voltage Vcc = Min, Igor = 8.0mA 0.4 0.4 \4
Vin Input HIGH Voltage 2.1 Vce 2.1 Vce \4
ViL Input LOW Voltage -30 0.8 -3.0 0.8 \4
Irx Input Load Current GND < V| £ Vcc 10 10 RA
Input Diode Clamp
Vcp Voltage Note 2 Note 2 \'%
. VoL < Vour < VoH _ —
Ioz Output Current (High-Z) Output Disabled 10 +10 10 +10 RA
L Output Short Circuit Vce = Max., Commercial =70 —70 mA
0s Current (Note 1) Vour = GND | Mjlitary —80 -80 | mA
Power Supply Vce = Max, Commercial 90 60 mA
Tec Current Iout = 0mA i
urren 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
Court Output Capacitance Vece = 5.0V 7
Notes:

—

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

2. The CMOS process does not provide a clamp diode. However, the

CY7C122 is insensitive to — 3V dc input levels and — 5V undershoot

pulses of less than 10 ns (measured at 50% point).

3. Tested on a sample basis.
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% CcY1C122

SEMICONDUCTOR

Switching Characteristics Over the Operating Rangel5]

Test CY7C122-15 CY71C122-25 CY7C122-35

Parameters Description Conditions | Min, | Max. | Min. | Max. | Min. | Max. | UU®
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 6 12 20 30 ns
tAOS Output Enable Time 8 15 25 ns
tZROS Output Enable to High-Z Note 6 12 20 30 ns
tAA Address Access Time 15 25 35 ns
WRITE CYCLE
twe Write Cycle Time 15 25 35 ns
tzws Write Disable to High-Z Note 6 12 20 30 ns
twR Write Recovery Time 12 20 25 ns
tw Write Pulse Width Note 4 11 15 25 ns
twsD Data Setup Time Prior to Write 0 5 5 ns
twWHD Data Hold Time After Write 2 5 5 ns
tWSA Address Setup Time Note 4 0 5 10 ns
tWHA Address Hold Time 4 5 5 ns
twscs Chip Select Setup Time 0 5 5 ns
tWHCS Chip Select Hold Time 2 5 5 ns

Notes:

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

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

Bit Map

77
|01

66...1100 1100/ <——COLUMN

|7768
10...0110

2332

2332|<——0QUTPUTS

0003-3

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

7. Extended temperature operation g d with 400 linear feet per
minute of air flow.
Address Designators
Address Address Pin
Name Function Number
Ag AXO0 4
A AX1 3
A AX2 2
A3 AX3 1
A4 AX4 21
As AYO 5
Ag¢ AY1
Ay AY2 7
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g Crpress CY7C122
SEMICONDUCTOR

AC Test Loads and Waveforms

AC Test Loads Input Pulses
R1470Q R1470Q 30V
5V O————AAA— sV
ouTPUT OT_ OUTPUT GND
e SR2 5pF R2
I 240 ]: 2249
0003-4
Figure 1a Figure 1b
Equivalent to: THEVENIN EQUIVALENT
1529
OUTPUT O————AMWA——O0 162V
0003-6
Read Mode
tRC >

Ag-A7

ot Y

taa
= X f
. / %
OF )K
WE /
A—J [*—1ZROS
taos NOTE 6
oTS L
OUTPUTS DATA VALID
00-03 AN
onotes
ACS Fe—tzRCs >
0003-7
.
Write Mode
[ twe -
Ag-A7
ADDRESS
WSA fo— —={ WHa
£5,-CS;
CHIP SELECT
WsCS [e—o —{ tWHCS
Do-D3
DATA IN
twsp w WHD
WE £
WRITE ENABLE %T 7
tzws §—NOTE 6 ’—“"“—'l
9003 S
DATA OUTPUTS
LOAD 1b 3 N
NOTE 6
0003-8

(All above measurements referenced to 1.5V unless otherwise stated.)
Note:
Timing diagram represents one solution which results in an optimum cycle time. Timing may be changed in various applications as long as the worst
case limits are not violated.
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CY7C122

CYPRESS
SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED icc

NORMALIZED taa

NORMALIZED Icc

V!

s. SUPPLY VOLTAGE

NORMALIZED Icc
AL AMBIENT TEMPERATURE

OUTPUT SOURCE CURRENT
6o OUTPUT VOLTAGE

12 l
ERAN .
10 12 E \ Vec =50V
8 E w© Ta =25°C
o]
w =1 \
08 Va ¥ 10 § 30
e
/ H 3 AN
/ S 8 » N
06 0.8 5 N
/ Vin 250V Vec =55V E 10
Ta = 25°C Vin =50V s}
04 | 0.6 )
4.0 45 50 55 6.0 -85 % 125 0 10 20 30 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
svs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 5°vs. OUTPUT VOLTAGE
1. 14
< 15
14 E
< 12 5 //
& g 100
1.2 [=] [
\ & s
5 10 o 75
10 g S 4
z % so
it
Z os 2 /
08 E Vec=5.0V_|
Ta = 25°C Vec =50V ° Ta =25°C
06 06 [
4.0 45 5.0 55 6.0 -55 % 125 0 10 20 30 40 50
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
ACCESS TIME CHANGE NORMALIZED Icc
vs. OUTPUT LOADING vs. FREQUENCY
30 14
Ta = 26°C
A |
7 20 8 /
2 S
= 2 12
3 & 7
< 2 /
b / £ o
g 1w 4 ]
2
10 /
° 200 400 600 800 1000 % 0 20 30 40 50 6 70
CAPACITANCE (pF) FREQUENCY (MHz)
0003-9
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CYPRESS
SEMICONDUCTOR

&

CY7C122

Ordering Information

S(l:; §d Ordering Code Ps;:yk:ege O%e;:;i:g

15 CY7C122-15PC P7 Commercial

CY7C122-15DC D8 Commercial

25 CY7C122-25PC P7 Commercial

CY7C122-25DC D8 Commercial
CY7C122-25DMB D8 Military

35 CY7C122-35PC P7 Commercial

CY7C122-35DC D8 Commercial
CY7C122-35DMB D8 Military
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CY7C128
CY7C129

& CYPRESS
=== 2% SEMICONDUCTOR
Features Functional Description

The CY7C128 and CY7C129 are high
performance CMOS static RAMs orga-
nized as 2048 words by 8 bits. Easy
memory expansion is provided by an
active LOW chip enable (CE), and ac-
tive LOW output enable (OE) and
three-state drivers. The CY7C128 has
an automatic power-down feature, re-
ducing the power consumption by 83%
when deselected.

e Automatic power-down when
deselected (7C128)

CMOS for optimum
speed/power
High speed—35 ns

Low active power
— 660 mW (commercial)
— 715 mW (military)

Low standby power
— 110 mW (7C128)

TTL compatible inputs and
outputs

Capable of withstanding greater
than 2000V electrostatic

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

2048 x Static R/W RAM

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

while (WE) remains inactive or HIGH.
Under these conditions, the contents of
the location addressed by the informa-
tion on address pins is present on the
eight data input/output pins.

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

discharge 1/07) is written into the memory loca-
Logic Block Diagram Pin Configurations
A0 24 bvcc
As[] 2 23
A3 2204
; aa 21 [)wE
< 1/0g ass 20 [)0E
Y= [3 19 Ay
? 1/04 ad? 18 PcE
Acs 17 Qo,
/0. oo} 9o 16 [J1/0g
A9 I wo.C] 1 14 P10,
Ag 8 ‘ 2 1/03 GND ] 12 13[Q10s
Q
A7 a 0036-2
Ag z > 128x 16 x8 1/04
As 2 ARRAY
Ag 1/0s
\C
|
— j j\' 1/06
3 —»—D_ [ POWER
DOWN
W_E COLUMN DECODER '— (7c1v§a) —k—‘ 1/07
OF S
=) T
A3 A2 Ay A
0036-1
0036-3
Selection Guide
7C128-35 | 7C128-45 | 7C128-55 | 7C129-35 | 7C129-45 | 7C129-55
Maximum Access Time (ns) 35 45 55 35 45 55
Maximum Operating Commercial 120 120 90 120 120 90
Current (mA) Military 130 100 130 100
Maximum Standby Commercial 20 20 20
Current (mA) Military 20 20
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CY7C128

%}m CY7C129
SEMICONDUCTOR
Maximum Ratings
(Above which the useful life may be impaired)
Storage Temperature ............... —65°Cto +150°C Static Discharge Voltage ..................... >2001V
Ambient Temperature with (Per MIL-STD-883 Method 3015.2)
Power Applied .................... —55°Cto +125°C Latch-upCurrent................cooiinnn.. >200 mA
Supply Voltage to Ground Potential .
(Pin 24 0PI 12). v evnenenrennnnnn —0.5Vto +7.0V Operating Range
DC Voltage Applied to Outputs Ambient v
inHighZState...................... —0.5Vto +7.0V Range Temperature cc
DClInput Voltage ................... —3.0Vto +7.0V Commercial 0°Cto +70°C 5V £10%
Output Current into Outputs (Low) ............. 20 mA Military(1] —55°Cto +125°C 5V £10%
Electrical Characteristics Over Operating Range
7C128-35, 45 7C128-55
Parameters Description Test Conditions 7C129-35, 45 7C129-55 Units
Min. Max. Min. Max.
Vou Output HIGH Voltage Vce = Min, Iog = —4.0mA 24 2.4 A\
VoL Output LOW Voltage Vcc = Min, IgpL = 8.0mA 0.4 0.4 A\
Vi Input HIGH Voltage 2.0 Vce 2.0 Vce v
ViL Input LOW Voltage -3.0 0.8 —-3.0 0.8 \4
Inx Input Load Current GND < Vi < Ve -10 10 —10 10 KA
Output Leakage GND < Vi < Ve _ _
loz Current Output Disabled 40 40 40 40 HA
Output Short _ _ _ _
Ios Circuit Curren £2] Vce = Max., Voutr = GND 300 300 mA
Icc Vcc Operating Vce = Max. Commercial 120 90 mA
Supply Current Iour =0mA | Military* 130 100
Automatic CE Max. Ve, Commercial 20 20
Isp (7C128) Power Down Current CE > Vig Military* 20 20 mA
*45 ns and 55 ns only
Capacitance[3]
Parameters Description Test Conditions Max. Units
CIN Input Capacitance T /'\ = 25°C,f = 1 MHz 5 -
Cout Output Capacitance Vee = 5.0V 7 P
Notes:

1. Extended temperature operation guaranteed with 400 linear feet per
minute of air flow.

AC Test Loads and Waveforms

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

the short circuit should not exceed 30 seconds.
3. Tested on a sample basis.

R1481Q R1481Q ALL INPUT PULSES
5V O————AAA— 5V O——————AM— 30V . .
OUTPUT Oﬁ OUTPUT 01—-{ 0% 0%
\ L 10% 10%
S R2 R2 GND
30 pF > 6 pF
P S s P 2559 5ns L- sns
INCLUDING INCLUDING
——JIG AND = 4 JiGAND L § 0036-6
= SCOPE = 0036-4 = SCOPE = 0036-5 Figure 2
Figure 1a Figure 1b
Equivalent to: .
THEVENIN EQUIVALENT
1670

OUTPUT O—————AMW——-0 1.73V

0036-13
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CY7C128

%ms CY7C129

SEMICONDUCTOR

Switching Characteristics Over Operating Rangel4]

7C128-35 7C128-45 7C128-55
Parameters Description 7C129-35 7C129-45 7C129-55 Units
Min, | Max. | Min. | Max. | Min. | Max.

READ CYCLE
tRC Read Cycle Time 35 45 55 ns
tAA Address to Data Valid 35 45 55 ns
tOHA Data Hold from Address Change 5 5 5 ns
tACE CELOW to Data Valid | <128 35 45 55 ns

7C129 20 25 30 ns
tDOE OE LOW to Data Valid 15 20 25 ns
tLZOE OE LOW to Low Z 0 0 0 ns
tHZOE OE HIGH to High Z[5] 15 15 20 ns
tLZCE CE LOW to Low ZI6] 7C128 5 ns

7C129 0 0 0 ns
tHZCE CE HIGH to High ZI5, 6] 15 20 20 ns
tpy CE LOW to Power Up 0 0 0 ns
tpD CE HIGH to Power Down. 20 25 25 ns
WRITE CYCLE!"]
twe Write Cycle Time 35 45 55 ns
tSCE CE LOW to Write End 30 40 50 ns
tAW Address Set-up to Write End 30 40 50 ns
tHA Address Hold from Write End 0 ns
tsA Address Set-up to Write Start ns
tPWE WE Pulse Width 20 20 25 ns
tsD Data Set-up to Write End 15 20 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:

4. Test conditions assume signal transition times of 5 ns or less, timing 7. The internal write time of the memory is defined by the overlap of
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output CE low and WE low. Both signals must be low to initiate a write and
loading of the specified Iop/Iox and 30 pF load capacitance. either signal can terminate a write by going high. The data input

S. tHZOE, tHZCE and tHzwe are tested with Cp, = 5 pF as in Figure Ib. setup and hold timing should be referenced to the rising edge of the
Transition is measured + 500 mV from steady state voltage. signal that terminates the write.

6. At any given temperature and voltage condition, tyzcg is less than 8. WE is high for read cycle. -
tLzce for all devices. These parameters are sampled and not 100% 9. Device is continuously selected. OE, CE = Vjr.
tested. (7C128 only.) 10. Address valid prior to or coincident with CE transition low.

Switching Waveforms

Read Cycle No. 1 (Notes 8, 9)

tac |

ADDRESS X

taa

tOHA

DATA OUT

PREVIOUS DATA VALID )

DATA VALID

2-18
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CY7C128
% CY7C129
SEMICONDUCTOR

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

tace

OE ___X
tooE {-tnzo[ —

be————tL 20€ re—tH2ce—>
HIGH
HIGH IMPEDANCE \/ / ) IMPEDANCE

I I DATA VALID
PR U W U

fe———tpy tpD

DATA OUT

Icc

Vee 0% )
SUPPLY (7€128) S 50%
CURRENT 1s8

Write Cycle No. 1 (WE Controlled) (Note 7)
twe |

X 3

tsce

WK 7777 p

taw tHa—1
tsa N tPWE

AN /

tsp tHO
DATA IN DATA-IN VALID

Fe——thzwe —’1 <—t|.zwe—7
HIGH IMPEDANCE

DATA 1/0 DATA UNDEFINED )

)a

0036-8

ol

0036-9

Write Cycle No. 2 (CE Controlled) (Note 7)

o tsE -
hN P J

taw

e :;(;;;::::::@i };;;;7;7;;77;7;/

je S0 ™o
DATAIN * DATA-IN VALID

p—mzwsj
\ HIGH IMPEDANCE

DATA I/0 DATA UNDEFINED /

tsa

0036-10

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

CY7C128

SEMICONDUCTOR

Typical DC and AC Characteristics

NORMALIZED Icc, Iss

NORMALIZED taa

NORMALIZED lpg

NORMALIZED SUPPLY CURRENT

. vs. SUPPLY VOLTAGE

12

1.0

08

04

0.2

0.0
4.0

45 5.0 55 6.0

SUPPLY VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

14

13

1.1 P

Ta =25°C

I

10

40 45 65

SUPPLY VOLTAGE (V)

5.0 6.0

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE

25

20

15

1.0

05

0.0

0.0 10 20 30 40

SUPPLY VOLTAGE (V)

5.0

NORMALIZED Icc, Iss

NORMALIZED taa

DELTA taa (ns)

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

12
1.0 Teo
08
0.6
04
Vec =50V
ViN =50V
0.2
0.0
-85 25.0 125.0
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
16
14
12 /
" /
Vee =50V
08 >
0.6
-55 25 125
AMBIENT TEMPERATURE (°C)
TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING
300
5.0 /  —
200 P
15.0 / 4
10.0
/ Ta =25°C
Vcc =450V
5.0
0.0

o

200 400 600 800
CAPACITANCE (pF)

1000

2-20

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED Icc

CY7C129
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80
60
Vce =50V
Ta =25°C
40 A
20
[}
0.0 10 20 30 40
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120 /
100 / Vec =50V
Ta = 25°C
N /
60
40
20
[
0.0 1.0 20 3.0 40
OUTPUT VOLTAGE (V)
NORMALIZED Icc
vs. CYCLE TIME
14 |'
=50V
13 _¥:c= 25°C
Vin=05V
12
11
10
09
08
10 20 30 40

CYCLE FREQUENCY (MHz)
0036-11



CY7C128

% CY7C129
SEMICONDUCTOR
Ordering Information
Speed Package Operating Speed i Package Operating
(as) Ordering Code Type Range (as) Ordering Code Type Range
35 CY7C128-35PC P13 Commercial 35 CY7C129-35PC P13 Commercial
CY7C128-35DC D14 Commercial CY7C129-35DC D14 Commercial
CY7C128-35LC L53 Commercial CY7C129-35LC L53 Commercial
45 CY7C128-45PC P13 Commercial 45 CY7C129-45PC P13 Commercial
CY7C128-45DC D14 Commercial CY7C129-45DC D14 Commercial
CY7C128-45LC L53 Commercial CY7C129-45LC LS3 Commercial
CY7C128-45DMB Di4 Military CY7C129-45DMB D14 Military
CY7C128-45LMB L53 Military CY7C129-45LMB L53 Military
55 CY7C128-55PC P13 Commercial 55 CY7C129-55PC P13 Commercial
CY7C128-55DC D14 Commercial CY7C129-55DC D14 Commercial
CY7C128-55LC LS3 Commercial CY7C129-55LC LS3 Commercial
CY7C128-55DMB D14 Military CY7C129-55DMB Di14 Military
CY7C128-55LMB L53 Military CY7C129-55LMB L53 Military
Bit Map Address Designators
UTPUTS \D!H nz| (3210 21 4567 4567 ' 7654 7654 Adm Adm Pin
! ‘ | ’ | Name Function Number
Y-ADORESS |01 o7) |08 5 [} o ’ 08 15|
* ‘ * AO Y} 8
A Y2 7
Az Y 6
A3 Yo 5
Ay X3 4
e As X4 3
2
g Ag¢ X3 2
A7 Xo 1
Ag Xs 23
Ag X6 22
. Ao X1 19

S

-~ i3 15 {16 = 37 o cocumn
0036-12
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Features

® Automatic power-down
deselected

e CMOS for optimum
speed/power
High speed—25 ns

Low active power

CYPRESS
SEMICONDUCTOR

when

— 440 mW (commercial)

— 605 mW (military)

Low standby power
— 55 mW

TTL compatible inputs
outputs

and

e Capable of withstanding

greater than 2000V
electrostatic discharge

CY7C147

Functional Description

The CY7C147 is a high performance
CMOS static RAM organized as 4096
x 1 bits. Easy memory expansion is
provided by an active LOW chip en-
able (CE) and three-state drivers. The
CY7C147 has an automatic power-
down feature, reducing the power con-
sumption 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 A ).

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

[ ‘A' DI Ao Vee
A2 Ag
INPUT BUFFER a3 Ar
U I ¥m ] Ag
As]s Ag
Ap —] < As[] e Ao
A= § 3 oo(]7 Ag
A= O 64 x 64 N We(]s ol
A= 3 :> ARRAY :> ¢ o0 GNDE 9 [
Ac—] a
A7 & 0019-2
iy —a
POWER
COLUMN DECODER DOWN []
Preaed "
A4 As Ag Ag A1gA1q
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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