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The Cypress Product Line

Memory Products

Static RAMs
SRAM Modules
Cache RAMs
Cache Modules

Data Communications Products

ATM Transceivers
SONET/SDH Serial Transceivers
Ethernet/Fast-Ethernet Transceivers and Repeaters
SMPTE-259M/DVB-ASI Controllers
HOTLink™ Transceiver
HOTLink Receiver
FIFOs
Dual Port SRAMs

Computation Products

Clock Generators/Synthesizers
Roboclock™ Programmable Clock-Skew Buffers
Roboclock™ Jr. Low-Skew Clock Buffers
Universal Serial Bus (USB) Controllers
PC Chipsets
FCT-T Logic
VMEbus

Non-Volatile Memory

EPROMs
PROMs

Programmable Logic Products

Industry Standard SPLDs
EPLDs and MAX® EPLDs
CPLDs
Compiler Synthesizer Tools

To request a free Cypress Semiconductor Data Book or Data Book CD-ROM, call
1-800-858-1810. For the most current information
visit the Cypress website at http://www.cypress.com.
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Cypress Semiconductor Background

Cypress Semiconductor Corporation is in its second decade
as an international, broad-line manufacturer and supplier of
integrated circuits for a range of growth markets. The compa-
ny supplies its products to leading providers of data commu-
nications, telecommunications, personal computer, and mili-
tary systems worldwide.

Cypress was founded in 1982 and has grown rapidly and prof-
itably. In 1990, citing its successful innovation, execution, and
leadership, Electronic Business magazine named Cypress
the fastest-growing electronics company in America. The
company has received honors for excellence in financial man-
agement, including three Bronze and two Silver awards for
financial performance from The Wall Street Transcript. Cy-
press is led by its founder, president and CEQ, T. J. Rodgers,
whose aggressive, visionary management style has gained
national prominence for the company. Cypress’s sales and
marketing efforts are directed by Dan McCranie, a 20-year
industry veteran.

Today Cypress is an international company with over 2,000
employees and a worldwide sales network. Corporate head-
quarters are in San Jose, California. Cypress maintains a site
on the worldwide web at http://www.cypress.com. Cypress
enjoys a competitive advantage by continuously improving
the cost-efficiency and productivity of its operations, and by
implementing cycle-time and inventory-reduction programs.
These improvements enable Cypress to compete in high-vol-
ume, cost-sensitive markets, including those for EPROMs,
FCT logic, and personal computer cache memories, increas-
ing sales opportunities and driving the company's rapid
growth.

Cypress has made rapid strides in other fast-growing mar-
kets, entering the high-density programmable logic arena with
its UltraLogic™ product family and data communications with
leading-edge physical-layer products for emerging network-
ing technologies, including ATM (Asynchronous Transfer
Mode), Fibre Channel, and Fast Ethernet. Cypress also offers
the hyperCache™ chipset for Pentium®-class personal com-
puters, the first core logic chipset to incorporate cache mem-
ory.

Cypress operates four advanced wafer fabrication facilities,
with another facility under construction. Its manufacturing
sites include:

¢ Fab | in San Jose, California, the company's first fab, the
focal point for research and development.

« Fab Il in Round Rock, Texas, the company's largest wafer
fabrication plant, founded in 1986.

¢ Fab Il in Bloomington, Minnesota, founded in 1991.

* Fab IV, adjacent to Fab Il in Bloomington. Fab IV is the
company's first 8-inch wafer fab.

* FabV, adjacentto Fab Il, under construction and tentatively
slated to begin production in 1998.

1-1

Cypress Semiconductor Philippines Inc. (CSPI), a
state-of-the-art assembly and test facility, opened in the third
quarter of 1996, complementing an existing assembly and
test facility in Bangkok, Thailand. Cypress also has expanded
its global design capacity, adding to its original Silicon Valley
design center facilities in Mississippi, Colorado, Washington,
Oregon, Minnesota, Texas, England, India, and Germany.
The Philippines assembly plant has a design facility, and Cy-
press is forming a team for an anticipated Irish design center.
With top design talent increasingly difficult to recruit, the new
international base casts a wider net, reaching out to rapidly
growing technology centers in Europe, Asia, and the Pacific
Rim.

Cypress was incorporated in California in 1982 and went pub-
lic in May 1986. Cypress’s stock is listed on the New York
Stock Exchange, trading under the symbol “CY”

Cypress's 1983 business plan outlined a strategy that pro-
pelled the company's fast growth over its first 10 years. It stat-
ed, “The basic premise of Cypress is that a multi-disciplinary
group of founders can quickly put into production a
state-of-the-art, high-speed CMOS [Complementary Metal
Oxide Semiconductor] process. This technology will be ap-
plied to a targeted group of high-speed, high-average-sell-
ing-price products that will be outperformed significantly by
Cypress's new CMOS pin-compatible circuits in every mea-
sure of IC performance: speed, power consumption, yield
(cost), quality, and reliability.”

Cypress consistently has outperformed the competition. The
company attained profitability in 1985, just seven quarters of
production after the introduction of its initial, flagship product,
a 1-Kbit, 15-nanosecond SRAM. Cypress went public in
1986, attracting $77.6 million, at that time one of the largest
initial public offerings. By year-end 1987, Cypress had recov-
ered its start-up operating costs and showed a positive cash
balance. The following year, Cypress topped the $100 million
mark in revenues, eclipsing $200 million in 1990, $400 million
in 1994, and currently approaching $600 million.

Cypress achieves strong results through technological inno-
vation, solid management and execution. From the start, Cy-
press’s groundbreaking CMOS technology outperformed
competitive products that used far more power. Never satis-
fied, the company has become an industry leader through the
introduction of newer and faster processing technologies. In
1987, Cypress implemented one of the first 0.8-micron
CMOS process technologies, continuing its migration with an
0.65-micron CMOS process in 1992, and the development of
world-class BiCMOS and Flash technologies. Cypress main-
tains its track record of innovation and leadership with the
production of 0.5-micron CMOS and BiCMOS products, and
the recent launch of its low-power, high-performance
0.5-micron RAM3™ process technology.

Cypress has achieved excellence in its first decade. The com-
pany's retained earnings (net income from past periods that
has been retained by the business) ranks among the top U.S.
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semiconductor companies. Cypress has fostered a strong,
loyal customer base, built through years of delivering
high-quality products. The company maintains strong ties
with the academic community, donating equipment, software
and technical expertise to target schools under its University
Program. Cypress also has built one of the industry’s stron-
gest research and development organizations, positioning it
to maintain technology leadership and to respond quickly to
changing market conditions.

Over the past decade, the semiconductor market has been
marked by great change and volatility. Electronics are an in-
tegral part of almost every facet of the economy, and the pro-
liferation of computer and communications equipment has
prompted phenomenal industry growth, driving down prices
and sharpening competition.

In response, Cypress has adjusted its original strategy of fo-
cusing almost exclusively on high-end, niche markets. Now
the company’s strategy is to compete in higher-volume mar-
kets, maintaining a competitive cost structure and quickly in-
troducing market-leading products. Cypress has taken a
number of steps to support this new strategy. Product assem-
bly and testing was moved offshore, resulting in cost savings
of more than $100 million in 1995. Cypress has significantly
reduced the number of product/package types and process
technologies used in production, resulting in more cost-effec-
tive manufacturing. Other changes include a cycle-time re-
duction program and a renewed focus on improving manufac-
turing yields.

Competitive manufacturing costs allow Cypress to adopt a
“no excuses” strategy for competition in high-volume markets.
Implicit in this strategy is the desire to compete profitably in
commodity products at any volume, at any competitive price,
anywhere in the world. Cypress also will use the process de-
velopment and yield improvements gained from doing busi-
ness in high-volume areas to maximize its advantage in other
product lines.

Cypress has shifted to a market-oriented approach in recent
years, serving high-growth, profitable end-user markets such
as data telecommunications and computation with focused
product lines. For example, the acquisition of IC Designs in
1993 provides Cypress with more products developed specif-
ically for the personal computer market. In the fast-growing
data communications market, Cypress has designed prod-
ucts specifically for Ethernet, Fibre Channel, and ATM net-
working applications.

Cypress is fast approaching its billion-dollar financial goal
while maintaining profitable growth. Cypress has the right
products in the right markets, with solid positioning in three of
the largest semiconductor markets—personal computers,
networking, and communications. Itis an acknowledged lead-
er in an industry poised to embark upon a period of breath-
taking growth. Consider that the annual average sales growth
rate during the two worst five-year periods in the chip busi-
ness was 10 percent, and that the industry has averaged 17
percent growth per year for 35 years. Even if average sales
growth during the current half-decade falls back to 10 percent,
the industry's dollar volume still will have grown to $232 billion
in 2000 from $144 billion in 1995. Another positive sign is the
chip business’s rising share of world electronic sales.

Cypress has built a reputation throughout the industry and
with its customers for providing high performance, high-qual-
ity products in every market it enters. It continues to bring to

market new, leading-edge products, based on Cypress’s
CMOS, BiCMOS, and Flash process technologies. Cypress
has 0.8-, 0.65-, and 0.5-micron CMOS and BiCMOS process-
es, and a 0.65-micron Flash process. These process technol-
ogies allow Cypress to offer state-of-the-art products, provid-
ing the optimal balance of speed and power use for any
system.

Cypress also offers a broad range of packaging options for its
products, giving customers a variety of choices in pinout con-
figurations and temperature grades. In addition, Cypress
products are designed to meet or exceed the full temperature
and functional requirements of military products. This means
that Cypress builds military products as a matter of course,
rather than having to redesign to meet rigorous military spec-
ifications. The company received full military Qualified Manu-
facturer List (QML) certification in 1996.

Segmented into five divisions, Cypress offers products that
are mainstays in a broad range of industries and markets.
They are used in personal computers, workstations, servers,
and super-minicomputers; telecommunications; data com-
munications; networking products; military applications; and
test and measurement equipment.

Static Random Access Memories

Cypress is a market-leading supplier of SRAMs, providing a
wide range of products for leading companies worldwide.
SRAMSs, which comprise the company's largest product seg-
ment, are used in high-performance personal computers,
workstations, telecommunications systems, industrial sys-
tems, instrumentation devices, and networking products. Cy-
press's low production costs allow the company to compete
effectively in high-volume markets for SRAMs, including data
communications and telecommunications, and cache RAMs
to support today's high-performance microprocessors such
as Pentium and PowerPC. Cypress’s patented RAM3 archi-
tecture produces the industry's best low-voitage products
with high alpha immunity, making them ideal for mobile appli-
cations that require extended battery life, and for datacom
and telecom applications demanding exceptional data reli-
ability.

Among the first RAM3 products are the CY7C1335 3.3-volt
32K x 32 synchronous-pipelined SRAM for Pentium cache,
and the CY7C1337, a companion product with 2.5-volt I/O for
Pentium Pro® processors. Cypress also is rolling out a
1-megabit SRAM designed for the military with 15 ns access
and a 64K x 8 SRAM targeted specially for disk drive applica-
tions.

¢ Multichip Modules—Modules are semiconductor chips
mounted on tiny computer circuit boards. They rely on in-
novative surface-mount technology, minimizing necessary
board space. Multichip-module technology allows engi-
neers to design systems using integrated circuits a gener-
ation ahead of current production technology, simply plug-
ging a new chip into an existing multichip-module socket.
This allows companies to bring products to market more
quickly, offering them a competitive advantage. Cache
modules for personal computers are the mainstay of this
product line; Cypress supplies modules for many of the
leading PC manufacturers worldwide.
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Programmable Logic Devices

With increasing pressure on systems designers to bring prod-
ucts to market more quickly, the demand for programmable
logic devices (PLDs) is surging, particularly in the communi-
cations and consumer-electronics businesses. PLDs are log-
ic-control devices that can be easily programmed by engi-
neers in the field and later erased and reprogrammed. This
allows designers to make key systems changes late in the
development cycle.

 UltraLogic—Cypress's UltraLogic product line addresses
the high-density programmable logic market. UltraLogic in-
cludes the highest-performance complex PLDs, the
FLASH370i™ family. This product family is supported by Cy-
press's VHDL (Very high-speed integrated circuit Hard-
ware Description Language) based Warp™, the industry's
most advanced software design tool. Cypress pioneered
the use of VHDL for PLD programming, and Warp software
is a key factor in the company’s success in the PLD market.
Atextbook by Cypress applications engineer Kevin Skabill,
“VHDL for Programmable Logic,” is gaining acceptance in
universities worldwide.

Small PLDs—Cypress is a leading provider of small PLDs
with a wide range of offerings. The company is committed
to competing in all segments of the PLD market, including
small, industry-standard devices such as the 16V8, 20V8,
and 22V10; along with CPLDs. Similarly, Cypress’s selec-
tion of tools and software for PLD programming is among
the broadest in the business.

Non-Volatile Memory

Non-volatile memory stores information even when power is
turned off. It is used to store program code for a variety of
applications, including computers, peripherals, and commu-
nication devices. Cypress is a long-term supplier of
high-speed, non-volatile memory, and is continuing to add
new products to its portfolio, demonstrating its strong commit-
ment to the market.

¢ Programmable Read-Only Memories—Cypress offers a
wide range of CMOS PROMs and EPROMs (Erasable
PROMs). Like PLDs, they are programmable (some of
them are reprogrammable) expediting the design process.
Cypress owns a large share of the high-speed CMOS
PROM market, and now competes in the mainstream
EPROM market.

Data Communications Division

Cypress’s presence in the fast-growing datacom business un-
derscores its new market-driven orientation. The company
supports high-speed data communications with a range of
products from the physical-connection layer to system-level
solutions.

* Specialty Memory—Cypress produces a variety of
First-In/First-Out (FIFO) memories, used to pass data be-
tween systems operating at different frequencies, and
Dual-Port memories, used to distribute data to two different
systems simultaneously.

» ATM and Fibre Channel Devices—HOTLink™ high-speed,
point-to-point serial communications chips have been well
received. HOTLInk, along with the SONET/SDH Serial
Transceiver (SST™), addresses the fast-growing ATM and
Fibre-Channel communications markets.

¢ Ethernet Devices—Cypress has moved to support the
Ethernet market with the introduction of the CY7C971
100BaseT-4 Fast Ethernet Transceiver and the CY7B8392
transceiver for coaxial cable Ethernet networks. These
products address the fastest-growing networking stan-
dards with leading-edge solutions while remaining compat-
ible with slower transmission protocols.

» RoboClock™—The data communications division also pro-
duces RoboClock, a programmable skew clock buffer that
adjusts complex timing control signals for a broad range of
systems.

Computation Products Division

Focused on the high-volume, high-growth desktop-computer
market, computation products is the second of Cypress’s
market-oriented divisions. It offers timing technology products
used widely in personal computers and disk drives, as well as
PC chipsets and Universal Serial Bus microcontroller.

¢ Frequency Synthesis—Cypress clock oscillators control
the intricate timing of all aspects of a computer system,
including signals for the computer's central processing unit
(CPU), keyboard, disk drives, system bus, serial port, and
real-time clock. They replace all of the metal-can oscillators
used in the system. Cypress also has introduced a family
of programmable clock generators that offer a close-to-uni-
versal solution for any system requiring multiple clocks.
EPROM-programmable clock chips allow designers to
choose custom frequencies, cutting design time and inven-
tory costs.

PC Chipsets—Cypress entered the PC chipset market with
the 1994 acquisition of Contaq Microsystems and recently
began selling the hyperCache Chipset for Pentium-class
PCs. hyperCache is the industry's most complete chipset,
integrating keyboard and mouse control, real-time clock,
and local-bus enhanced IDE control. It also provides inte-
grated second-level cache. Appropriate for high-speed per-
sonal computers, hyperCache offers a high-performance
solution for other markets, as well, including industrial con-
trol, medical equipment, telephone-switching equipment,
test and measurement, and game machines.

Universal Serial Bus—USB, a technology developed by Mi-
crosoft and Intel, allows various PC peripherals to commu-
nicate with the host system via a single interface, eliminat-
ing cable clutter and offering easy connection of
peripherals devices. Currently supported by more than 250
computer, telecommunication, and software companies,
USB is expected to ship in high volumes beginning in 1997,
and Cypress aims to be among the first companies to offer
aline of USB products, beginning with microcontrollers for
mice, joysticks, and keyboards.

FCT Logic Devices—FCT (Fast CMOS Technology) logic
devices are widely used by designers implementing bus
interface and standard logic functions in high-speed sys-
tems. Cypress now offers over 50 standard logic and bus
interface functions in several versions, FCT-T (TTL com-
patible outputs) and FCT2 (outputs with built-in series re-
sistors). This broad product family-manufactured on Cy-
press's high-volume, CMOS manufacturing lines-offers a
cheaper, cooler alternative to competing BiCMOS solu-
tions. The FCT logic product line combines with Cypress's
high-performance SRAM, PLD, data communications,
PROM, and timing technology devices to offer total solu-
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Cypress Semiconductor Background

tions for designers of ultrafast computer and communica-
tions systems.

Cypress recognizes the importance of bringing new, lead-
ing-edge products to market on a consistent basis. The com-
pany's “Top 10 Program” tracks the most important new prod-
ucts through the production pipeline. The development of
each product is supported by a cross-functional team of en-
gineering, marketing, and production specialists, with over-
sight and support provided by a project “godfather,” usually a
vice president but in some cases CEO T. J. Rodgers. Through
the Top 10 Program, Cypress has introduced products includ-
ing HOTLink, the Flash 22V10 SPLD, RoboClock, and many
others.

The cornerstone of Cypress's success is the very high quality
of its products, services, and people. Cypress has been hon-
ored for product and service excellence by companies includ-
ing AT&T, Unisys, Nortel, and Raytheon. Cypress has re-
ceived the coveted “STACK” Level |l certification, awarded to
companies whose products meet tough standards for quality.
The company also has received ISO 9000 registration,
awarded to companies with exacting standards of quality
management, production, and inspections. In 1996, the De-
fense Electronics Supply Center (DESC) awarded QML cer-
tification to Cypress’s military offerings.

Cypress's corporate structure reinforces quality production,
maintaining only the highest level of hiring practices, perfor-
mance benchmarks, and individual employee standards. The
result is a company that consistently delivers quality products,
services, and financial results.

Cypress is well known for its effective, highly automated man-
agement systems, which are used companywide in areas
such as manufacturing, purchasing, order-entry, and weekly
goal tracking for all employees. Cypress’s solid corporate
leadership has been another important factor in the compa-
ny's success. T. J. Rodgers, president and CEO, who founded
the company in 1982, received his Ph.D. in electrical engi-
neering from Stanford University in 1975. Citing Rodgers's
technical expertise and progressive management, The Wall
Street Journal characterized Cypress as “a quintessential en-

trepreneurial company.” Cypress has received numerous
awards for excellence in financial management, including a
Kachina Award from the market-research company, In-Stat
Inc., and an Encore Award from the Stanford University Busi-
ness School as Entrepreneurial Company of the Year for
1988.

Dan McCranie, vice president of sales and marketing, pro-
vides exceptional leadership, drawing on more than seven
years of experience as CEO for a major semiconductor man-
ufacturer. Chief Financial Officer Manny Hernandez brings
strong financial leadership with nearly 20 years of experience
in a broad range of financial positions in the semiconductor
industry. Jim Kupec, who started at Cypress in 1983-working
in R&D, product engineering, and operations—is vice presi-
dent of product divisions.

Cypress's culture is a product of the company’s sophisticated
technology and manufacturing. Operating its own wafer man-
ufacturing plants, Cypress offers its customers not only reli-
able, high-quality semiconductors, but, the benefits of an in-
novative, cost-efficient, quality-driven culture.

Cypress goes to great lengths to hire and to keep the best
people available. All employees are granted stock options and
thereby participate in the success of the company. Also, each
employee is eligible for quarterly profit sharing bonuses,
based on corporate targets.

Cypress trusts its employees to make important decisions
with a minimum of bureaucracy. In fact, each employee bears
responsibility for achieving goals known as “critical success
factors,” which are designed to advance the company's stra-
tegic plan. Cypress’s automated goals system helps employ-
ees to maintain focus, pushing decision-making down in the
ranks. Such empowerment helps Cypress to achieve reve-
nue-per-employee figures that are among the industry's best.

Cypress is a company that encourages individuals to do what
it takes to get the job done, provides them with the proper
tools to achieve these objectives, and rewards them for their
efforts. These individuals have made, and continue to make
Cypress successful.

UltraLogic, hyperCache, RAM3, FLASH370i, Warp, SST, HOTLink, and RoboClock are trademarks of Cypress Semiconductor Corporation.
Pentium and Pentium Pro are registered trademarks of Intel Corporation.



Ordering Information

In general, the ordering codes for products follow the format below; e.g., CY7C128-45DMB, PALC16R8L-35PC
PAL & PLD

PREFIX DEVICE SUFFIX FAMILY
fpaLc! T1ems! T 25 MmB' ' PAL20 1
PALC 16R8 L-35P C LOW POWER PAL 20
PALC  22V10 25W C PAL 24 VARIABLE PRODUCT TERMS
PALCE  16V8 25P C FLASH-ERASABLE PAL20
PLDC  20G10 25WC GENERIC PLD 24
cY 7C335 -83P C UNIVERSAL SYNCHRONOUS EPLD
cy 7C374i L100J C FLASH-ERASABLE CPLD
PROCESSING

B = MIL-STD-883C FOR MILITARY PRODUCT

= LEVEL 2 PROCESSING FOR COMMERCIAL PRODUCT
T = SURFACE-MOUNTED DEVICES TO BE TAPE AND REELED
R = LEVEL 2 PROCESSING ON TAPE AND REELED DEVICES

TEMPERATURE RANGE

C = COMMERCIAL (0°C TO +70°C)
| = INDUSTRIAL (~40°C TO +85°C)
M= MILITARY (-55°C TO +125°C)

———  PACKAGE

A =THIN QUAD PLASTIC FLATPACK (TQFP)

B =PLASTIC PIN GRID ARRAY (PPGA)

D =CERAMIC DUAL IN-LINE PACKAGE (CERDIP)/BRAZED DIP
E =TAPE AUTOMATED BONDING (TAB)

F =FLATPACK (SOLDER-SEALED FLAT PACKAGE)

G =PIN GRID ARRAY (PGA)

H =WINDOWED LEADED CHIP CARRIER

J =PLASTIC LEADED CHIP CARRIER (PLCC)

K =CERPACK (GLASS-SEALED FLAT PACKAGE)

L =LEADLESS CHIP CARRIER (LCC)

N =PLASTIC QUAD FLATPACK (PQFP)

P =PLASTIC DUAL IN-LINE (PDIP)

Q =WINDOWED LEADLESS CHIP CARRIER (LCC)

Q =QUARTER SIZE OUTLINE PACKAGE (for PALCE16V8 and PALCE20VS8 only)
R =WINDOWED PIN GRID ARRAY (PGA) '
S =SOIC (GULL WING)

T =WINDOWED CERPACK

U =CERAMIC QUAD FLATPACK (CQFP)

V =S0IC (J LEAD)

W=WINDOWED CERAMIC DUAL IN-LINE PACKAGE (CERDIP)
X =DICE (WAFFLE PACK)

Y =CERAMIC LEADED CHIP CARRIER

BG=BALL GRID ARRAY

SPEED (ns or MHz)

L = LOW-POWER OPTION
B, D = REVISION LEVEL
V = 3,3V LOW-POWER OPTION

Cypress FSCM #65786
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Cypress Semiconductor Bulletin Board System (BBS)
Announcement

Cypress Semiconductor supports a 24-hour electronic Bulletin Board System (BBS) that allows Cypress
Applications to better serve our customers by allowing them to transfer files to and from the BBS.
The BBS is set up to serve in multiple ways. One of its purposes is to allow customers to receive the most
recent versions of Cypress programming software. Another is to allow the customers to send PLD pro-
gramming files that they are having trouble with to the BBS. Cypress Applications can then find the errors
in the files, correct them, and place them back on the BBS for the customer to download. The customer
may also ask questions in our open forum message area. The sysop (system operator) will forward these
questions to the appropriate applications engineer for an answer. The answers then get posted back into
the forum.
Communications Set-Up
The BBS uses USRobotics HST Dual Standard modems capable of 14.4-Kbaud rates without compres-
sion and rates upwards of 19.2-Kbaud with compression. It is compatible with CCITT V.32 bis, V.32, V.22
(2400-baud), Bell 212A (1200-baud), CCITT V.42, and CCITT V.42 bis. It also handles MNP levels 2, 3,
4, and 5.
To call the BBS, set your communication package parameters as follows:
Baud Rate: 1200 baud to 19.2 Kbaud. Max. is determined by your modem.

Data Bits: 8

Parity: None (N)

Stop Bits: 1
In the U.S. the phone number for the BBS is (408) 943-2954. In Japan the BBS number is 81-423-69-8220.
In Europe the BBS number is 49-810-62-2675. These numbers are for transmitting data only.
If the line is busy, please retry at a later time. When you access the BBS, an initial screen with the following
statement will appear:

Rybbs Bulletin Board

After you choose the graphics format you want to use, the system will ask for your first and last name. If
you are a first-time user, you will be asked a few questions for the purposes of registration. Otherwise you
will be asked for your password, and then you will be logged onto the BBS, which is completely menu
driven.

If you have any problems or questions regarding the BBS, please contact Cypress Applications at (408)
943-2821 (voice).

1-6



Product Selector Guide

F— ol
==7# CYPRESS
Fast Static RAMs

Organization/Density
Density X1 X4 X4 sio X8 X9 X16 X18 X32
4K 7C147 7C123 7C122
2147 7C148 9122
7C149 93422
7C150
2148
2149
16K 7C167A | 7C168A 7C128A
6116
64K to 72K 7C187 7C164 7C185 7C182
7C166 6264
256K to 288K 7C197 7C194 7C191 7C199 7C188
7C195 7C1399
7C196 7C1399V
62256
62256V
512K 7C1512 7C1020
7C1020V
M 7C1007 | 7C106A/ 7C109/ 7C1021 | 7C1031 * | 7C1335 +
7C1006 7C1009 7C1021V | 7C1331 * | 7C1337 +
62128 7C1032*
7C1332*
M 7C1329 +
7C1330 +
+ Synchronous-pipelined : * Synchronous
Fast Static RAMs
Operating
Size Organization Voltage Part Number Max. Speed (ns) Packages
64 16 x4—Non-inverting 45V-55V CY27S07A tan =35 L
1K 256x4 45V-55V CY7C122 taa=15 D,P,S
1K 256 x4 45V-55V CY7C123 taa=7 PV
1K 256x4 45V-55V CY9122/91L22 tan =25 P
1K 256 x4 45V-55V CY93422A/93L422A taan =35 P
4K 4K x 1—CS Power-Down 45V-55V CY7C147 tan =25 P
4K 4K x 1—CS Power-Down 45V-55V CY2147/21L47 tan =35 P
4K 1K x4—CS Power-Down 45V-55V CY7C148 taa=25 D,P
4K 1Kx4—CS Power-Down 45V-55V CY2148 taa=35 D,P
4K 1Kx4 45V-55V CY7C149 tan=25 D,P
4K 1Kx4 45V-55V CY2149/21L49 taa=35 D,P
4K 1K x4—Separate /0, Reset 45V-55V CY7C150 taa=10 D,RS
16K 2K x8—CS Power-Down 45V-55V CY7C128A taa=15 D,PV
16K 2K x 8—CS Power-Down 45V-55V CY6116A tan =20 DL
16K 16K x 1—CS Power-Down 45V-55V CY7C167A taa=15 PV
16K 4K x4 CS Power-Down 45V-55V CY7C168A tan=15 D,RV
64K 8K x8—CS Power-Down 45V-55V CY7C185/185A tan=15 D,L,RV
64K 8K x8—CS Power-Down 45V-55V CY7C186/186A taa=15 D,RZ
64K 64K x 1—CS Power-Down 45V-55V CY7C187/187A taa=15 D,RV
64K 16K x4—CS Power-Down 45V-55V CY7C164/164A taa=15 DRV

Note: Please contact a Cypress Representative for product availability.
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Fast Static RAMsS continued)

Operating
Size Organization Voltage Part Number Max. Speed (ns) Packages
64K 16K x 4—Output Enable 45V-55V CY7C166/166A taa=15 PV
72K 8Kx9 45V-5.5V CY7C182 taa=25 PV
256K | 32Kx8—CS Power-Down 45V-55V CY7C198 tan=25 L,P
256K | 32Kx8—CS Power-Down 45V-55V CY7C199 taa=10 D,L,PS,V,Z
256K | 32Kx8—CS Power-Down (3.3V) 3.0V-3.6V CY7C1399 tan=12 V,Z
256K | 32Kx8CS Power-Down (3.0V) 2.7V-3.3V CY7C1399V taa=12 v,Z
256K | 64Kx4—CS Power-Down 45V-55V CY7C194 taa=12 D,RV
256K | 64Kx4—CS Power Down with OE 45V-55V CY7C196 taa=15 LRV
256K | 64Kx4—Separate /O, TransparentWrite | 45v-55YV CY7C191 taa=15 \
256K | 64K x4—CS Power-Downw/OE 45V-55V CY7C195 taa=12 D,RV
256K | 256K x1—CS Power-Down 45V-55V CY7C197 taa=12 D,PV
288K | 32Kx9—CS Power-Down 45V-55V CY7C188 taa=15 v
512K | 64Kx8-CSPower-Down 45V-55V CY7Ci512 tan=15 V,Z
512K | 32Kx16-Asynch 45V-55V CY7C1020 taa=10 v,z
512K | 32Kx16-Asynch 3.0V-3.6V CY7C1020V taa=12 V,Z
1Y 64K x 18—Burst 45V-55V CY7C1031 tcpy=7(@ OpF) J
Y 64K x 18—Burst 45V-55V CY7C1032 tcpy=7(@ OpF) J
™M 128K x 8—CS Power-Down 45V-55V CY7C109/1009 taa=12 D,L,V,Z
™ 256K x 4—CS Power-Down 45V-55V CY7C106A/1006 taa=12 v
™ 1Mx 1—CS Power-Down 45V-55V CY7C1007 taa=12 \
M 64K x 16-Asynch 45V-55V CY7C1021 tan=12 v,z
™M 64K x 16-Asynch 3.0V-3.6V CY7C1021V tan=12 Vv,Z
™M 32K x 32-Synch-Pipelined (3.3V) 3.14V-3.6V CY7C1335 tco=5.5ns A
™M 32K x 32-Synch-Pipelined (2.5V) 3.14V-3.46V CY7C1337 tco=5.0ns A
M 64Kx32-Synch-Pipelined (3.3V) 3.14V-3.46V CY7C1329 tco=5.5ns A
2M 64Kx32-Synch-Pipelined (2.5V) 3.14V-3.46V CY7C1330 tco=5.0ns A

Note: Please contact a Cypress Representative for product availability.
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Standard Speed SRAMs
Power Max CMOS

Size Organization | Operating Voltage PartNumber Grade Max.ICC Standby (ISB2) Packages
64K 8Kx8 45V-55V CY6264 Std. 100 mA 15 mA SN
256K | 32Kx8 45V-55V CY62256 Std. 55 mA 5mA P,RZ,SN, Z
256K | 32Kx8 45V-55V CY62256 L 50 mA 50 pA P,RZ,SN, Z
256K | 32Kx8 45V-55V CY62256 LL 50 mA 5pA RZ, SN,Z
256K | 32Kx8 2.7V-3.6V CY62256V Std 50 mA 500 uA RZ,SN,Z
256K 32Kx8 2.7V-3.6V CY62256V L 50 mA 50 pA RZ,S,SN,Z
256K 32Kx8 2.7V-36V CY62256V LL 30 mA 5nA RZ,SN,Z
256K 32Kx8 23V-2.7v CY62256V25 L 30 mA 20 pA SN,Z
256K | 32Kx8 2.3V-2.7V CY62256V25 LL 30 mA 5pA SN,Z
M 128K x 8 45V-55V CY62128 Std. 110 mA 25 mA RZ,S,v,Z
™M 128Kx8 45V-55V CY62128 L 70 mA* 250 pA* RZ,S,2
M 128K x 8 45V-55V CY62128 LL 70 mA* 30 pA* RZ,S,2
M 128K x8 2.7V-3.6V CY62128V Std. 70 mA* 1 mA* S,z
™ 128Kx8 2.7V-36V CY62128V L 70 mA* 200 pA* S,z
M 128Kx8 2.7V-3.6V cYe62128V LL 70 mA* 20 pA* S,z

* Advanced Information

Note: Please contact a Cypress Representative for product availability.
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Dual-Port RAMs

¢ True Dual-Ported memory cells which allow simul- .

taneous reads of the same memory location

* High speed access: 15ns .

e Low power
¢ Automatic power down

TQFP/PQFP/PLCC packaging available on all
densities

Various arbitration schemes available (Busy, In-
terrupt, Semaphore)

Dual-Port RAM Product Portfolio

x16/18 7C0241 7C0251

7C133/143

S
=
o]
5

x8/9 7C139 7C145 7C016
@D (s
7C130140  7C132/142  7C134/8 7C144 7C006
7C131141  7C136/146 WORD DENSITY

1K 2K 4K 8K 16K
Dual-Port RAMs
ICC
Size Organization Pins PartNumber Speed (ns) (mA@ns) | Packages
8K 1K x8—Dual-Port Master 48 CY7C130 taa =25, 30, 35, 45, 55 170 @25 P
8K 1Kx8—Dual-Port Slave 48 CY7C140 taa =25, 30, 35, 45, 55 170 @25 P
8K 1Kx8—Dual-Port Master 52 CY7C131 taa =25, 30, 35, 45, 55 170@25 J,N
8K 1Kx8—Dual-Port Slave 52 CY7C141 tan =25, 35,55 170 @25 J,N
16K 2K x8—Dual Port Master 48 CY7C132 taa =25, 30, 35, 45, 55 170@25 P
16K 2K x 8—Dual-Port Slave 48 CY7C142 taa =25, 30, 35, 55 170 @25 P
16K 2K x 8—Dual-Port Master 52 CY7C136 taa =25, 30, 35, 45, 55 170@25 J, LN
16K 2K x 8—Dual-Port Slave 52 CY7C146 tan=25,35 170@25 J,LLN
32K 4K x 8—Dual-Port, w/Semaph 52 CY7C1342 taa =20, 25, 35, 55 240 @ 20 J
32K 2K x 16—Dual-Port Slave 68 CY7C143 taa= 15, 25, 35, 55 170 @25 J
32K 2K x 16—Dual-Port Master 68 CY7C133 taa= 15, 25, 35, 55 170@25 J
32K 4K x 8—Dual-Port, w/ Semaph, Busy, Int 64,68 CY7C138 taa =15, 35,55 260 @ 15 J
32K 4K x 8—Dual-Port, No Arbitration 52 CY7C135 taa =20, 25, 35, 55 240 @20 J
32K | 4Kx9—Dual-Port, w/ Semaph, Busy, Int 68,80 | CY7C139 taa =15, 25, 35,55 260 @ 15 JA
64K 8K x8—Dual-Port, w/ Semaph, Busy, Int 64,68 CY7C144 taa =15, 25, 35, 556 260 @ 15 J,A
64K 8K x9—Dual-Port, w/ Semaph, Busy, Int 68,80 | CY7C145 taa =15, 25, 35, 55 260 @ 15 J,A
64K 4K x 16—Dual-Port, w/ Semaph, Busy, Int 84,100 | CY7C024 taa = 15,25, 35,55 280 @ 15 JA
64K 4K x 18—Dual-Port, w/ Semaph, Busy, Int 84, 160 CY7C0241 taa =15, 25, 35, 55 280 @ 15 JA
128K | 8Kx16—Dual-Portw/Semaph, Busy, Int 84,100 | CY7C025 taa=15,25,35,55 280@ 15 JA
128K | 8Kx18—Dual-Portw/ Semaph, Busy, Int 84,100 | CY7C0251 taa=15,25,35,55 280@ 15 J,A
128K | 16K x8—Dual-Portw/ Semaph, Busy, Int 64,68 | CY7C006 taa=15,25,35,55 260 @ 15 JA
128K | 16Kx9—Dual-Portw/Semaph, Busy, Int 68,80 | CY7C016 taa=15,25,35,55 260 @ 15 JA

Note: Please contact a Cypress Representative for product availability.
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SRAM Modules

g% N
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£
c
£
g
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c
* x32-Bit Standard SRAM
* x8-, x16-, and x24-Bit Standard SRAM
* x32-Bit Standard SRAM
Secondary Cache Subsystems
. Iccflselccor
Size Organization Pins | PartNumber Speed (MHz) (mA@ns) Packages
256K P54C Cache (Intel Neptune) 160 CYM74SP54 fmax=60,66 MHz 1500 PM
512K P54C Cache (Intel Neptune) 160 CYM74SP55 fmax=60,66 MHz 1500 PM
256K P54C Cache (Intel Triton) 160 CYM74S430 50, 60,66 MHz 1200 PM
512K P54C Cache (Intel Triton) 160 CYM74S431 50, 60, 66 MHz 1200 PM
256K P54C Cache (Intel Triton 1) 160 CYM74P430B 50, 60,66 MHz 750 PM
512K P54C Cache (Intel Triton Il) 160 CYM74P431B 50, 60,66 MHz 1400 PM
256K P54C Cache (Intel Triton Il ETag) 160 CYM74P434B 50, 60, 66 MHz 900 PM
512K P54C Cache (Intel Triton || ETag) 160 CYM74P435B 50, 60, 66 MHz 1550 PM
256K P54C Cache (Intel Triton Il) 160 CYM74P436 50, 60, 66 MHz TBD PM
256K P54C Cache (Intel Triton Il ETag) 160 CYM74P438 50, J60, 66 MHz TBD PM
256K P54C Cache (OPTi Viper) 160 CYM74P550A 50, 60, 66 MHz TBD PM
256K P54C Cache (OPTi Viper) 160 CYM74S550 50, 60,66 MHz 1500 PM
512K P54C Cache (OPTi Viper) 160 CYM74S551 50, 60,66 MHz 1500 PM
256K P54C Cache (VLSI590) 160 CYM74S590 60,66 MHz 1500 PM
512K P54C Cache (VLSI590) 160 CYM74S591 60, 66 MHz 1500 PM
256K Power PC 136 CYM76A256 50, 60,66 MHz 1250 PM
512K Power PC 136 CYM76S512 50, 60,66 MHz 1200 PM
512K Power PC 160 CYM76S641 50, 60, 66 MHz TBD PM
512K Power MAC 160 CYM76S681 66 MHz TBD PM

Note: Please contact a Cypress Representative for product availability.
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x8-, x16-, and x24-Bit SRAM Modules

o " lC(JISB,ICCDR
Size Organization Pins | PartNumber Speed (ns) (mA @ns) Packages
2M 256K x8—JEDEC Sep 1/0 60 CYM1441 taa=20, 25,35,45 960 @ 25 PZ
4M 512Kx8—JEDEC 32 CYM1464 taa=20,22,25,30, 35,45, 55, 350 @ 20 PD
4M 512K x8—JEDEC 32 CYM1465 taa=70,85,100,120, 150 110 @70 PD
16M 2Mx8 36 CYM1481 taa=85,100, 120 110 @85 PS
M 64Kx 16 40 CYM1622 taa=15,20,25,30, 35,45 400 @ 25 PV
768K | 32Kx24 56 CYM1720 taa=15,20,25,30,35 330 @25 PZ
1.5M 64K x24 56 CYM1730 taa=25,30,35 510 @25 PZ
x32-Bit Standard SRAM Module Family
A . lcchlspflcepr
Size Organization Pins | PartNumber Speed (ns) (mA @ns) Packages
512K 16Kx 32 64 cYMmi821 tan=20,25, 35,45 720 @ 20 PM, PZ
2M 64K x32 64 CYM1831 taa=15,20,25,35,45 720 @ 25 PM, PN, PZ
4M 128K x 32 64 CYM1836 tan=20,25,35,45 480 @ 20 PM,PZ
taa=15 760 @ 15
4M 128K x 32 66 CYM1838 tan=25,30,35 720 @ 25 HG
8M 256K x 32 60 CYM1840 taa=20,25,30, 35,45, 55 1120 @25 PD
8M 256K x 32 64 CYM1841A taa=25,35,45,55 960 @ 25 PM, PN, PZ
taa=20 1120 @ 20
tan=12,15 1600 @ 12
8M 256K x 32 (72-pin Superset) 72 CYM1841AP7 taa=12,15,20,25,35,45 960 @ 25 PM
1120 @ 20
1600 @ 15
16M 512K x 32 (72-pin Superset) 72 CYM1846 taa=15,20,25,30,35 800 @ 20 PM,PZ
32M 1M x 32 (72-pin Superset) 72 CYM1851 taa=15,20,25,30,35 1200 @ 20 PM,PN,PZ
DRAM Controller Modules
Organization Bus Width Part Number Speed (MH2) Package
DRAM Accelerator 32-Bit CYM7232 25/33/40 PGC
DRAM Accelerator 64-Bit CYM7264 25/33/40 PGC

Note: Please contact a Cypress Representative for product availability.
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Programmable Logic Devices (PLDs)

Cypress Programmable Products
Cypress’s Programmable Logic offering ranges from the in-

dustry-standard small Programmable Logic Devices
(SPLDs) to Complex Programmable Logic Devices (CPLDs)
and High-Density Programmable Logic (HDPL) devices. The
entire family is supported by the Cypress Warp™ develop-
ment tools for complete device independence during the de-
sign cycle.

SRAMHDPL2

SRAMHDPL1

Ultra37000 CPLDS]

Flash370i CPLDs

PLDs (Small)
¢ CMOS Flash and UV erasable technology expertise
* Complete line of SPLDs
- GAL® architectures like the 16V8, 20V8, PAL20, and
22V10
- Application specific architectures in the CY7C330
family
¢ Packaging options include PDIP, PLCC, and LCC

packages plus the space-saving QSOP package Vo |

DENSITY

PLDs
Part Number tpp (ns) f (MHz) Icc (mA) Pins Packages

PALC16L8 20/25/35 28/18 70 20 DL PQW
PALC16L8L 25/35 28/18 45 20 DL PQW
PALC16R4 20/25/35 28/18 70 20 DL PQW
PALC16R4L 25/35 28/18 45 20 DLPQW
PALC16R6 20/25/35 28/18 70 20 DLPQW
PALC16R6L 25/35 28/18 45 20 DLPQW
PALC16R8 20/25/35 28/18 70 20 DL PQW
PALC16R8L 25/35 28/18 45 20 DL PQW
PALCE16V8 7.5 100 115 20 D JL,P
PALCE16V8 10/15/25 69/45/33 90 20 D, J, L, P, QSOP
PALCE16V8L 15/25 45/33 55 20 D, J, L, P, QSOP
PLDC20G10 25/35 33/18 55 24/28 D J L PW
PLDC20G10B 15/20/25 45/42/33 70 24/28 D, J L PW
PLDC20RA10 15/20/25/35 45/42/33/18 75 24/28 D JLPW
PALCE20V8 75 100 115 24/28 D J L P
PALCE20V8 10/15/25 58/45/33 90 24/28 D,J,L,P
PALCE20V8L 15/25 45/33 55 24/28 D, J, L, P, QSOP
PALC22V10* 20/25/35 42/33/18 90 24/28 D, J L PQW
PALC22V10L* 25/35 33/18 55 24/28 D,JLPQW
PALC22V10B* 15/20 50/42 90 24/28 D,JLPQW
PALC22V10D* 7.5 100 130 24/28 D JLP
PALC22V10D* 10/15/25 77/55/33 90 24/28 D JLP
PALCE22V10 5/7.5 142.8/100 130 24/28 D,J,L,P
PALCE22V10 10/15/25 77/55/33 920 24 DJLP
CY7C331 20/25/30/40 27/24/18/14 130 28 D, J PQW
CY7C335 15/20/25 50/45/35 140 28 D, JPW

* Not recommended for new designs.

Note: Please contact a Cypress Representative for product availability.
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Complex PLDs (CPLDs)

UItraLogicTM FLASH370i™

In-System-Reprogrammable™ (ISR™).

State-of-the-art Flash technology for electrical

erasability.
Guaranteed routability.

Unique single product term sharing and steering.
Architecture provides complete design flexibility

for user assigned pinouts. Even when you make

changes to yourlogic, you will be able to maintain

the same pin configuration.

Significant capacity advantages over all other

CPLD architectures.

!

Simple one case timing model for easy design

and system simulation.

Everything you liked about the 22V10 now avail-

able in high-performance, high-density logic.
ISR versions are upward compatible from earlier

devices using existing software tools.

0

FLASH370i Family Architecture

Inputs U Clock Inputs

5

4

0

0 0 0

FLASH370i
Part lcclse
Organization Pins Number Speed (ns) (mA) | Packages
32-Macrocell ISR Flash CPLD 44 CY7C371i fuax/tpo/tstco=143 MHz/8.5 ns/5 ns/ ns 100 AJ
32-Macrocell ISR Flash CPLD Low Power | 44 CY7C371iL fmax/tpo/ts/tco=83 MHz/8.5 ns/6.5 ns/6.5ns | 50 AJ

64-Macrocell ISR Flash CPLD 44,84,100 | CY7C372/31 | fyax/tpo/ts/tco=125 MHz/10 ns/5.5 ns/6.5ns | 125 G,J, Y

64-Macrocell ISR Flash CPLD Low Power | 44, 84,100 | CY7C372iL/3IL | fyax/tpp/ts/tco=66 MHz/10 ns/10 ns/10 ns 60 AJ

128-Macrocell ISR Flash CPLD 84,100,160 | CY7C374i/5i | fyax/tep/ts/tco =125 MHz/10ns/5.5ns/ 6.5 ns | 200 AGJY
128-Macrocell ISR Flash CPLD Low Powr | 84,100,160 | CY7C374iL/5iL | fyax/tpp/ts/ico = 66 MHz/10 ns/10 ns/10ns | 125 A G JU
MAX340 )

* Cypress’s first-generation CPLD remains an ¢ High-volume 0.8u UV-erasable CMOS process.
innovator in the CPLD market. « Family offers faster and denser devices than

¢ Only second-sourced family of CPLDs previous generations of Small PLDs and
available. EPLDs.

* Offers a range of general-purpose ¢ CY7C340B devices are 0.65u shrinks of the
programmable logic that makes it ideal for original versions offering even faster speed
replacing large amounts of TTL logic. options.

MAX340
lecflss
Organization Pins Part Number Speed (ns) (mA) Packages

32 Macrocell CPLD 288 CY7C344/B tpp/s/co = 15/10/10, 10/6/5 200/150 | H, J,PW

64 Macrocell CPLD | 44 CY7C343/B tpplg/co = 20112112, 12/8/6 135/125 | H,J,R

128 Macrocell CPLD 68 CY7C342/B tpp/s/co = 25/15/14, 12/8/6 250/225 | H,J,R

128 Macrocell CPLD 84,100 CY7C346/8 tpp/s/co = 25/15/14, 1510/7 250/225 | H,J,N, R

192 Macrocell CPLD 84 CY7C341/8 tpp/s/co = 25/15/14, 151017 380/360 | H,J,R

Note: Please contact a Cypress Representative for product availability.
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Complex PLDs (CPLDs) (continued)
UltraLogic™ Ultra37000™
* In-System Reprogrammable CPLDs offering high e Full JTAG (IEEE 1149.1) compatibility
density and_ high performance ¢ Operation at 3.3V or 5V
¢ Fully compliant to PCI Local Bus Specification e Extends the density of Flash CPLDs up to 512
 Simple timing model for easy design and system macrocells
simulation * Supports fixed pin assignments

o o o o o o o

y 9999996

| | ‘ |
ek {EEl ) JFimedy

i LOGIC LOGIC
B BLOCK BLOCK
Vo LOGIC LOGIC LoGIC LLOGIC J LOGIC LOGIC IC LOGIC Vo
BLOCK
o [[e] 1o

INPUTS/
CLOCKS

Ultra37000™
, lec
Organization Pins PartNumber Speed (ns) (mA) | Packages
128-Macrocell Flash ISR CPLD 84,100, 160 | CY7C37128 fmaxteo/ts/tco=167 MH2/6.5 ns/3.5 ns/4.5ns | 75 A
128-Macrocell Flash ISRCPLD 3.3V | 84, 100, 160 | CY7C37128V | fwax/tep/ts/tco=125 MHz/10 ns/5.5 ns/6.5 ns | TBD A
192-Macrocell Flash ISR CPLD 160, 256 CY7C37192 fuaxtep/ts/tco=154 MHz/7.5 ns/4 ns/A.5ns | TBD A, BG
192-Macrocell Flash ISR CPLD 3.3V | 160, 256 CY7C37192V fmax/tep/ts/tco=100 MH2z/12 ns/6 ns/7 ns TBD A, BG
256-Macrocell Flash ISR CPLD 160, 256 CY7C37256 fuax/teo/ts/tco=154 MHz/7.5 ns/4 ns/4.5ns | TBD A, BG
256-Macrocell Flash ISR CPLD 3.3V | 160, 256 CY7C37256V fuax/teo/ts/tco=100 MHz/12 ns/6 ns/7 ns TBD A,BG
384-Macrocell Flash ISR CPLD 160, 256 CY7C37384 fuaxtro/tstco=125 MHz/10 ns/5.5 ns/6.5 ns | TBD A, BG
384-Macrocell Flash ISR CPLD 3.3V | 160, 256 CY7C37384V fuax/tpp/ts/tco=83 MHz/15 ns/8 ns/8 ns TBD A, BG
512-Macrocell Flash ISR CPLD 160, 352 CY7C37512 fuax/teo/ts/tco=125 MHz/10 ns/5.5 ns/6.5 ns | TBD A, BG
512-Macrocell Flash ISR CPLD 3.3V | 160, 352 CY7C37512V fuaxtep/ts/tco=83 MHz/15 ns/8 ns/8 ns TBD A, BG

Note: Please contact a Cypress Representative for product availability.
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Design and Programming Tools
The capabilities of our UltraLogic product line—SPLDs,

C

PLDs, and Warp design tools—greatly simplify your de-

sign effort and let you reach the optimal solution to your
design problem in the shortest possible time.

Supports entire Programmable Logic product offering
Open, IEEE-STD-1164 VHDL (Very-high-speed
integrated-circuit Hardware Description Language) for
programmable logic design
Accepts designs as VHDL text, via schematic capture
or in any combination of these entry modes
Shortens the design process through its extraordinary
capabilities

- VHDL source code verification

- Debug

- Graphical waveform simulation and editing

- Graphical timing simulation and analysis

Design and Programming Tools

Multiple entry points !
- Warp2, low-cost VHDL tool
- Warp2Sim, adds a full timing simulator
- Warp3, adds schematic entry, VHDL debugger,
and a full timing simulator
Impulse3™ programmer is a low cost, engineering
support programmer
- Supports all of Cypress’s programmable devices
- Gives you the ability to prove your design, in silicon,
with a short cycle time
InSRKit™ programmer is a low cost program-
mer for on-board programming of FLASH370i
ISR devices
Warp2ISR™ kits together a Warp2with InSRkit
and CPLD samples for a complete low-cost ISR
design and programming solution

Description Type Part Number

Warp2® for PC VHDL Design Tool CY3120

Warp2for Workstation VHDL Design Tool CY3125
Warp2Sim™ for PC VHDL Design Tool with Simulator CY3122
Warp2Sim™ for Workstation VHDL Design Tool with Simulator CY3127

Warp3® forPC VHDL/CAE Design Tool CY3130

Warp3for Workstation VHDL/CAE Design Tool CY3135

Abel™Kit FLAsH370i Design Kitfor Abel CY3140ABLSW
Cypress Mentor Graphics Bolt-in Kit Bolt-In Design Kit for Mentor Graphics CY3144
Impulse3™ Programmer, High Pin Count Adapter CY3500,CY3501A
InSRKit™ ISR Programmer for PC CY3600
Warp2ISR™ VHDL Design Tool with ISR Programmer CY3620

Complete ISR CPLD Solutions

Note: Please contact a Cypress Representative for product availability.
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Non-Volatile Memories
World’s fastest PROMs and EPROMs

Uitra high-speed Cypress PROMs/EPROMs allow CPUs to execute directly with zero wait states.
AddressE Bus [
-<',:;‘:_:;'> Cypress
PROM / EPROM

Low-power CMOS technology

Product Selector Guide

PDIP, PLCC, TSOP, CDIP, LCC packages

4K to 1M density
Industry-standard pinouts

Microprocessor/
Microcontroller/

Registered and x16 versions
Direct replacement for Bipolar PROMs

Data Bus

Controls :

Cypress Non-Volatile Memories

SPEED ns
A
200 |
120 N
%

i >

EPROMS
70
55
45
;
» @y
>
64K 128K 256K 512K 1MEG DENSITY
SPEED ns
A
65
PROMS 55 .
45
- &
25 /
15 Registered Registered Registered Registered nﬁistered.
4K 8K 16K 32K 128K 256K 512K DENSITY
1-17

Note: Please contact a Cypress Representative for product availability.
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CMOS PROMs
Pins Access Time
Density Organization Count | PartNumber taa(ns) Feature
8K 1Kx8 24/28 CY7C281A 25/30/45 300-mil DIP
16K 2Kx8 24/28 CY7C291A/AL | 20/25/35/50 300-mil DIP
16K 2Kx8 24 CY7C292A/AL | 20/25/35/50 600-mil DIP
16K 2Kx8 24/28 CY7C293A/AL | 20/25/35/50 Power-Down
32K 4Kx8 24/28 CY7C243 20/25/35/45/55 300-mil DIP
32K 4Kx8 24 CY7C244 20/25/35/45/55 600-mil DIP
64K 8Kx8 24/28 CY7C261 20/25/35/45/55 Power-Down
64K 8Kx8 24/28 CY7C263 20/25/35/45/55 300-mil DIP
64K 8Kx8 24 CY7C264 20/25/35/45/55 600-mil DIP
64K 8Kx8 28/32 CY7C266 20/25/35/45 EPROM Pin Out
128K 16Kx8 28/32 CY7C251 45/55/65 Power-Down
256K 32Kx8 28/32 CY7C271A 25/30/35/45/55 Power-Down
256K 16Kx16 44 CY7C276 25/30/35 16 Bit Word Wide
CMOS Registered PROMs
Pins Set-Up Clock-to-Out
Density Organization Count | PartNumber tsa(ns) teo(ns)
4K 512x8 24/28 CY7C225A 18/25/30/35/40 12/12/15/20/25
8K 1Kx8 24/28 CY7C235A 18/25/30/40 12/12/15/20
16K 2Kx8 24/28 CY7C245A/AL | 15/18/25/35/45 10/12/12/15/25
64K 8Kx8 28 CY7C265 15/25/40/50 12/15/20/25
64K 8Kx8 28 CY7C269 15/25/40/50 12/15/20/25
256K 32Kx 8 28/32 CY7C277 30/40/50 15/20/25
512K 64Kx 8 28/32 CY7C287 45/55/65 15/20/25
CMOS EPROMs
Pin Access Time
Density | Organization | Count | PartNumber taa(ns) Feature
64K 8Kx8 28/32 CY27C64 45/55/70/90/120/150/200 High Speed, CY7C266 Algorithm
128K 16Kx 8 28/32 CY27C128 45/55/70/90/120/150/200 High Speed, Cypress Proprietary Algorithm
256K 32Kx8 28/32 CY27C256A 45/55/70/90/120/150/200 Industry Standard Algorithm
256K 32Kx 8 28/32 CY27H256 25/30/35 High Speed, Industry Standard Algorithm
512K 64Kx 8 28/32 CY27C512 45/55/70/90/120/150/200 Industry Standard Algorithm
512K 64Kx 8 28/32 CY27H512 25/30/35 High Speed, Industry Standard Algorithm
1024K 128K x8 32 CY27C010 45/55/70/90/120/150/200 Industry Standard Algorithm
1024K 128K x8 32 CY27H010 25/30/35 High Speed, Industry Standard Algorithm
512K 32Kx 16 40/44 CY27C516* 45/55/70/90/120/150/200 Industry Standard Algorithm
1024K 64Kx 16 40/44 CY27C1024* 45/55/70/90/120/150/200 Industry Standard Algorithm

* Available 2Q97

Note: Please contact a Cypress Representative for product availability.
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Communication Products

Description Pins Part Number Speed (MH2) Icc (MA) Packages
HOTLink Transmitter 28 CY7B923 155-400 65 J LS
HOTLink Receiver 28 CY7B933 155-400 120 J LS
HOTLink Evaluation Card N/A CY9266 155-400 N/A C,FT*
SMPTE Encoder 44 CY7C9235 155-400 250 J
SMPTE Decoder 100, 84 CY7C9335 155-400 300 AJ
SONET/SDH LAN Serial Transceiver 24 CY7B951 51&155 50 S
SONET/SDH WAN Serial Transceiver 24 CY7B952 51&155 50 S
SONET/SDH LAN Framer/Transceiver 128 CY7C955 51&155 TBD N
10BASE 2/5 Ethernet Coax Transceiver 16, 28 CY7B8392 10 25 J,P
10BASE-T Repeater 84 CY7C981 10 180 J
10BASE-T MIB 28 CY7C987 10 TBD J
10BASE- FL Fiber Transceiver 28 CY7B4663 10 70 J
10BASE-T to FL Convertor 20 CY7B4665 10 70 J
Fast Ethernet 100BASE-T4 Transceiver 80 CY7C971 10 &100 300 N
Fast Ethernet 100BASE-TX Transceiver 44 CY7C972 100 200 N
Fast Ethernet 100BASE-T Repeater 208 CY7C9700 10&100 170 J

* Interface: C-Coax; T-twisted pair; F-fiber

CY7B923 and CY7B933: HOTLink™
Transmitter/receiver chipset

155-400 Mb/s operation

Fibre Channel/ESCON™ compliant
On-chip 8B/10B encoding/decoding
Built-In Self-Test (BIST)

Evaluation boards available (CY9266)
User’s Guide available

CY7B9235/9335: SMPTE Encoder/Decoder for Video ap-
plications
¢ Compliant to SMPTE-259M and DVB-ASI
standards
* Works with HOTLINK receiver/transmitter

CY7B951: SONET/SDH LAN Serial Transceiver
* SONET/SDH and ATM compatible
¢ OC-1(51.8 MHz) and OC-3 (155.5 MHz) clock/
data recovery
* Meets LAN Bellcore specifications
* Loop-back testing

CY7B952: SONET/SDH WAN Serial Transceiver
¢ SONET/SDH and ATM compatible

¢ OC-1(51.8 MHz) and OC-3 (155.5 MHz) clock/
data recovery

* Meets WAN Bellcore specifications
¢ Loop-back testing

CY7C955: SONET/SDH Framer/Transceiver

¢ Pin compatible to PMC Sierra 5346 (S/UNI-Lite)

e SONET/SDH and ATM compatible

* OC-1(51.8MHz) and OC-3 (155.5 MHz) framer/
clock/data recovery

Note: Please contact a Cypress Representative for product availability.

CY7B8392: Low-power Coax Transceiver
for 10 Mbps Ethernet applications
* Pin compatible to industry standard 8392
e 10BASES5 and 10BASE2 applications
e Auto Attachment Unit Interface (AUI)
e Hybrid collision detection

CY7B4663: 10BASE-FL Transceiver
for Ethernet applications
¢ Pin compatible ML4663
¢ Low power: Idle current < 70mA
e 100mA LED driver

CY7B4665: 10BASE-T to 10BASE-FL Convertor
for Ethernet applications

¢ Pin compatible ML4665

* Low power: Idle current < 70mA

* Integrated quantizer and LED driver

CY7C981: 10BASE-T Mulitport Repeater
for Ethernet applications

¢ Pin compatible to AM79C981

¢ Fully IEEE 802.3 compliant

¢ Interfaces with CY7C987 to form fully managed
repeater

CY7C987: 10BASE-T MIB
for Ethernet applications
¢ Pin compatible to AM79C987

¢ Interfaces with CY7C981 to form fully managed
repeater



—

S Product Selector Guide
==# CYPRESS
Communication Products (continued)
CY7C971: 100BASE-T4/10BASE-T CY7C972: 100BASE-TX
Fast Ethernet Transceiver Fast Ethernet Transceiver
* Three operating modes:100BASE-T4, e Supports 100 MHz operation
10BASE-T Full Duplex, 10BASE-T » Category 5 wiring
¢ Media Independant Interface (Mil) o
o N-way autopnegotiation CY7C9700: 100BASE-T Repeater for Ethernet applications
* Receive filter/Adaptive equalization e 12+1port
* Low latency repeater mode * Expansion Port Interface
. Category 3 wi ring e T4and TX Capable
e Mil Interface
* Point to point stackable option
Point-to-Point HOTLink Cypress 100BASE-T4 Ethernet Transceiver
Serial Bit Stream |
Paralle] 160-330 Mbits/Sec Parallel Data
R CY7B923 CY7B933 N gvroont g
E> HOTLink _LJ HOTLink _—_> 10/100 <:> Transceiver [ § g AN
Transmitter Receiver MAC < 2 2yvvv
(802.3) M (‘;‘l\ > §
%%
Media: BN, |
Fiber NANN
Coax
Twisted-pair

Note: Please contact a Cypress Representative for product availability.

1-20
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FIFOs
Synchronous: Asynchronous:

¢ 100 MHz operation ¢ 10-ns access time

e Low power ¢ Industry-standard operation and pinout

* Programmable flags * Densities up to 32Kx9—all densities pin compatible
* All densities pin compatible (up to 128Kx9 or 64Kx18) ¢ TQFP packaging

* TQFP packaging
Clocked:

* 83 MHz operation
* Low power
* PLCC/PQFP Packaging

FIFO Product Portfolio

25

BIFIFO

7C439

MHz }' WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW “““"1}
SYNCHRONOUS i
i
100 KxOx2
; §
704801 7C4811 7C4821 7C4831 7C4841 7C4851
! !
DD DD D@D |
| 708425 704205 7C4215 7C4225 7C4235  7C4245 704255 704275  7C4285 i
3
D D G G ------
[7o421 Jci%°1m e 74221 704231  7CA241 - 7C4251  7CA261  7C4271 7C4281 79:‘29‘
of [ - ICDEED) 1
! 7C456 7C457 i
i }
; E
| 7C441/51 7C443/53 70454 CLOCKED ,
Bt e e “{.‘...M:J_.‘”‘C."..-'""Slv..""'M”ﬁ‘wmwmw‘“imﬂ"“mn‘”immw”‘”WWMMWMMWWMAWMWWMMv..l"“w:nw ———— ——v———— 1—" coanos” mé
e ey ASYNCHRONOUS
o) [ uare | &2 ;
| 7C419 7C421 7C425 7C429 7C433 - - -
i (64x8/9
33 DN i
U ocaosm 11 . qoae0 _ 7c462 _TCAB4 ]
i
H
]

WORD DENSITY

64 256 512 1K 2K 4K 8K 16K 32K 64K 128K

Note: Please contact a Cypress Representative for product availability.
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FIFOSs (continued)
Synchronous FIFOs
Icc
Organization Pins Part Number Speed (ns) (mA @20 MHz2) Packages

64 x 9—Synchronous 32 CY7C4421 10,15, 25,35* 50 AJ
256 x 9—Synchronous 32 CY7C4201 10, 15,25, 35* 50 AJ
512 x 9—Synchronous 32 CY7C4211 10, 15, 25, 35" 50 AJ
1Kx9— Synchronous 32 CY7C4221 10, 15,25, 35* 50 AJ
2K x 9—Synchronous 32 CY7C4231 10, 15, 25, 35* 50 AJ
4K x9—Synchronous 32 CY7C4241 10, 15,25, 35" 50 AJ
8K x9—Synchronous 32 CY7C4251 10, 15,25, 35" 50 AJ
64 x 18—Synchronous 64,68 CY7C4425 10, 15, 25, 35* 100 AJ
256 x 18—Synchronous 64,68 CY7C4205 10, 15,25, 35* 100 AJ
512 x 18— Synchronous 64,68 CY7C4215 10, 15, 25, 35" 100 AJ
1K x 18—Synchronous 64,68 CY7C4225 10, 15, 25, 35* 100 AJ
2K x 18—Synchronous 64,68 CY7C4235 10, 15, 25, 35" 100 AJ
4K x 18—Synchronous 64,68 CY7C4245 10, 15,25, 35" 100 AJ
16K x9—Deep Sync 32 CY7C4261 10, 15, 25, 35* 35 AJ
32K x9—Deep Sync 32 CY7C4271 10, 15, 15, 35" 35 AJ
8K x18—Deep Sync 64,68 CY7C4255 10, 15, 25, 35* 45 AJ
16K x 18—Deep Sync 64,68 CY7C4265 10, 15,25, 35" 45 AJ
64K x9—Deep Syncll 64,32 CY7C4281 10, 15, 25, 35" 40 AJ
128K x 9—Deep Syncli 64,32 CY7C4291 10, 15, 15,35 40 AJ
32K x18—Deep Syncll 64,68 CY7C4275 10, 15,25, 35" 50 AJ
64K x 18—Deep Syncll 64,68 CY7C4285 10, 15,25, 35 50 AJ
256 x9 Double Sync 64 CY7C4801 10,15,25,35 60 A
512 x9 Double Sync 64 CY7C4811 10,15,25,35 60 A
1Kx9Double Sync 64 CY7C4821 10,15,25,35 60 A
2K x9Double Sync 64 CY7C4831 10, 15,25,35 60 A
4K x9Double Sync 64 CY7C4841 10,15,25,35 60 A
8K x9Double Sync 64 CY7C4851 10, 15,25, 35 60 A

Clocked FIFOs

lcc
Organization Pins PartNumber Speed (ns) (mA @ MH2) Packages

512x9—Clocked 285,32 | CY7C441 12,14,20,30* 70 @20 J
512x9—Clocked w/ Prog. Flags 32 CY7C451 12, 14,20, 30* 70 @ 20 J
2Kx9—Clocked 285,32 | CY7C443 12,14,20, 30* 70 @ 20 J
2K x9—Clocked w/ Prog. Flags 32 CY7C453 12,14, 20, 30* 70@20 J
4K x9—Clocked w/ Prog. Flags 32 CY7C454 12, 14,20, 30* 70 @20 J
512 x18—Clocked w/Prog. Flags 52 CY7C455 12, 14,20, 30* 90 @ 20 J,N
1K x 18—Clocked w/Prog. Flags 52 CY7C456 12,14,20,30* 90 @ 20 4N
2K x 18—Clocked w/Prog. Flags 52 CY7C457 12, 14,20, 30* 90@20 J,N

* Cycle Times

Note: Please contact a Cypress Representative for product availability.

1-22




=

%—dl-‘%YPRESS Product Selector Guide
FIFOs (continued)
Asynchronous FIFOs
, lec
Organization Pins Part Number Speed (ns) (mA @ns) Packages
64x4 16 CY3341 1.2,2MHz 45 D,P
64x4 16 CY7C401 5,10,15,25 MHz 75 DMB,P
64 x 4—w/OE 16 CY7C403 10, 15,25 MHz 75 DMB, P
64x5 18 CY7C402 10,15,25 MHz 75 DMB, P
64 x 5—w/OE 18 CY7C404 10, 15,25 MHz 75 P
64 x8—w/OEandAlmost Flags 288 CY7C408A 15, 25,35 MHz 115@15 PV
64 x 9—w/Almost Flags 28S CY7C409A 15,25,35 MHz 115@15 PV
256 x 9—w/Half Full Flag 288,32 | CY7C419 10,15,20,25,30,40,65 | 35@ 20 A, LMB,PV
512x 9—w/Half Full Flag 28 CY7C420 20,25, 30, 40,65 35@20 P
512 x 9—w/Half Full Flag 285,32 | CY7C421 10,15,20,25,30,40,65 | 35@ 20 A,DMB,J,P,V
1K x 9—w/ Half Full Flag 28 CY7C424 ' 20,25, 30,40,65 35@20 DMB
1K x 9—w/ Half Full Flag 285,32 | CY7C425 10,15,20,25,30,40,65 | 35@20 AJ LRV
2K x 9—w/ Half Full Flag 28 CY7C428 20,25,30,40,65 35@20 P
2K x 9—w/ Half Full Flag 288,32 | CY7C429 10,15,20,25,30,40,65 | 35@20 AJ L PV
4K x 9—w/ Half Full Flag 28 CY7C432 25,30, 40,65 35@20 P
4K x 9—w/Half Full Flag 285,32 | CY7C433 10,15,20,25,30,40,65 | 35@20 AJ LRV
8Kx9—w/ Half Full Flag 28 CY7C460 15,25,40 105@ 15 DMB,LMB,J, P
16Kx9—w/Half Full Flag 28 CY7C462 15,25,40 105@ 15 DMB,LMB,J, P
32Kx9—w/ Half Full Flag 28 CY7C464 15,25,40 105@ 15 DMB,LMB,J, P
2K x 9—Bidirectional 28S CY7C439 30, 65 147@ 25 J,P

Note: Please contact a Cypress Representative for product availability.
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VMEDbus Interface Products

Cypress offers a broad range of VME interface products ranging from low-cost slave 1/O controllers to high end 32/64 -
bit master controllers. All products are listed in detail in the VME Handbook.

VIC068A and VAC068A CY7C961
e 32-bit VMEbus operation ¢ Low cost VMEB4-Compatible Master/Slave
» Complete VMEbus interface controller/ arbiter Controller
¢ Complete master/slave capability ¢ 64 pin TQFP
e Commercial / Industrial / Military » Commercial / Military
wc%t bit MBLT operation Cy7C964
. -bi peratio . ;
*» Software and pin compatible to VICO68A 8?(?838;0“ b0 VG4, VIC06BA, CY7C260 and
¢ Complete master/slave capability e 100 pin TQFP
e Commercial / Industrial / Military o Commercial / Military
CY7C960 CY7C965: RACEway
* Low cost VMEB4-Compatible Slave Controller * High-speed Crosspoint Interconnect
* 64pinTQFP * Implements Open Bus Standard (VITA 5-1994)
* Commercial / Military 160 Mbyte/sec throughput per port
* 6 32-bit data ports
Transfer Rate
Description Pins Part Number (MB/s) lcc(mA) Packages
VME Interface Controller 144/160 VIC068A 40 150 AB,G,N,U
VME Address Controller 144/160 VACO068A —_ 150 B,G,N,U
64-BitVIC 144/160 | VIC64 80 150 A,B,G,N,U
Low Cost VMEbus Slave Controller 64/100 CY7C960 80 150 AN U
Low Cost VMEbus Master/ Slave Controller 64/100 CY7C961 80 150 N,U
Bus Interface Logic Circuit 64/68 CY7C964 — 120 AG,N,U
RACEway 361 CY7C965 160 100 Ball Grid Array

Timing Technology Products

Today’s high-performance digital designs often require Pentium Processor Compatble
multiple clock frequencies in order to control all the functions

on the board. In the past, this required the designer to use ‘ PCI Clock
multiple metal-can oscillators which increased the size and l— (CPU2)
cost of the design. Cypress solves this problem by providing [ :

i hi i i i ies. =
single chips which can synthesize multiple frequencies. 14.318 MHz In cv2254 | CPU Clock
Cypress specializes in the development and production of I 12MHz (keyboard)
high-performance frequency synthesis devices. Cypress 24 MHz (floppy disk)
motherboard frequency synthesizers are specifically REF 14.318 MHz
designed to provide frequencies used in PC motherboard
design. PC graphics frequency products provide frequencies .
most often required for graphics card designs. Cypress also All Purpose Clock Synthesizer
offers general purpose, programmable clock synthesizers for 24 or 32 MHz (floppy disk)
use inany application that requires multiple clock frequencies r
and in-system frequency changes. [ CPU Clock (user defined)

14.318 MHz In _

Cypress is the only manufacturer offering factory EPROM- 32.768kHzIn| CY2291 — gggr:(:r; goef,:;fl:
programmability for custom frequency generation in a varied —
selection of products. With EPROM-programming capability, I__l__ 32.768 kHz
samples of custom frequency products can be provided in REF 14.318 MHz
days rather than the weeks or months required by older
technologies.

Note: Please contact a Cypress Representative for product availability.
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Timing Technology Products (continued)
Application Part# PLLs | Oputs Features Pkgs
Industry Standard Motherboard CY2250 1 14 Pentium/Pentium Pro servers: 12 skew controlled CPU 28 S0IC
Frequency Synthesizers glg(\:}(s (250 ps pin-to-pin), 2 buffered reference clocks,
CY2252 2 14 Pentium portables: 5 CPU/6 PCl clocks (2 “early” PClfor | 28 SSOP
docking stations), 24 MHz, 2 buffered reference clocks,
CY2254A 2 14 Intel Triton chipset compatible: 4 CPU/6 PCl clocks, 12 28S0IC
MHz, 24 MHz, 2 buffered reference clocks, 3.3V
CY2256 1 14 OPTi Viper chipset compatible: 5 CPU, 7PCl clocks, 28S0IC
2 buffered reference clocks, 3.3V
CY2257 1 14 Ali Aladdin chipset compatible: 6 CPU/6 PCI clocks, 28S0IC
2 buffered reference clocks, 3.3V
CY2260 2 14 Intel Triton Il chipset compatible: 4 CPU/6 PCl clocks, 28 SOIC
48 MHz clock, 3 buffered reference clocks, 3.3V
SDRAM-Compatible Motherboard CY2263 2 17 For mobile applications; 7CPU/6PCI clocks, 24MHz, 34SS0P
Frequency Synthesizers 48 MHz, 2 buffered reference clocks, 3.3V.
CY2264 2 18 Intel VX- clipset compatible; 8CPU/6PCI clocks, 24 MHz, | 34SSOP
48 MHz, 2 buffered reference clocks, 3.3 V.
CY2265 2 22 Intel VX- clipset compatible; 12CPU/6PClI clocks, 24 34SS0P
MHz, 48 MHz, 2 buffered reference clocks, 3.3 V.
CY2267 2 20 Intel TX- clipset compatible; 16 CPU/1PCl clocks, 24 34SS0P
MHz, 48 MHz, buffered reference clocks, 3.3V.
Industry Standard Clocks for 2.5V/ | CY2273 3 For Pentium/Pentium ll-based systems such as Intel 48 SSOP
3.3V Pe(r;ntium ang Pentium II app)li- 430TXand ALl Aladdin IV
cations (Include SDRAM support). n N
(Please see datasheets for full de- CY2274 3 Zg(r) ,F__’g(ntlcu&n2 /Pentium ll-based systems suchas Intel 48 SSOP
scriptions of these devices. (CK2s5)
Multiple varieties of the given part | CY2275 3 For Pentium/Pentium Il-based systems suchas Intel 48 SSOP
numbers are available) 440LX (CK3D)
CY2276 3 For Pentium/ Pentium Il-based systems suchas Intel 56 SSOP
440LX (CK4D)
CYa277 3 For Pentium/Pentium ll-based systems such as Intel 48 SSOP
430TX (CKDM66-M)
CY2278 3 For Portable Pentium / Pentium ll-based systemssuchas | 48
those using Intel 430TX TSSOP
CY2030 2 1/0 Companion chip , Reference, /0, USB, other clocks 20SSOP
(CKIO) for use with CK3D and CK4D
General Purpose Programmable CY2071A 1 3 Factory EPROM programmable single PLL, 0.5-100 8S0IC
Produ%s (486 Pentium/Pentiun:J Pro MHz, 5V/3.3V
motherboards, peripherals, cable "
; CY2907 1 2 Factory EPROM programmable single selectable PLL,2- | 8SOICor
TV, video games, etc.) 120 MFiz, 5V/3.3V 1450IC
CY2081 3 3 Fe/x/::tso:?\// EPROM programmable triple PLL, 0.5-100MHz, | 8 SOIC
5V/3.
CY2291 3 8 Fst/:éon\// EPROM progrmmable triple PLL, 0.2-100 MHz, 20S0IC
5V/3.3
CY2292 3 6 Factor\r,EPROM programmable triple PLL, 0.2-100MHz, | 16SOIC
5V/3.3
ICD2051 2 5 User-programmable dual PLL., 0.3-120 MHz, 5V 16 SOIC
PC Graphics Frequency ICD2061A 2 2 User-programmable PC video/memory clocks, 0.4-120
Synthesizers MHz, 5V
SDRAM Buffer (Zero-Delay Buffer) | CY2305 1 5 1-in/5-out, 25to 75 MHz 8S0IC
CY2309 1 9 1-in/9-out, 25 to 75 MHz, outputs arranged 4+4+1 16 SOIC
3.3V Low Skew Clock Buffer CY2308 1 8 1-in/8-out, 10to 100 MHz, separate feedback controf 16 SOIC
Programmable Skew Clock CY7B991 1 8 3-80 MHz, Programmable Skew (700 ps increments) J,L
Buffer (TTL Output) 250 ps pin-to-pin skew
Programmable Skew Clock CY7B992 1 8 3-80 MHz, Programmable Skew (700 ps increments) J,L
Buffer (CMOS Output) 250 ps pin-to-pin skew
Low Skew Clock Buffer CY7B9910 | 1 8 15-80 MHz, tPD=500ps S
(TTL Output) 250 ps pin-to-pin skew
Low Skew Clock Buffer CY7B9920 | 1 8 15-80 MHz, tPD=500ps S
(CMOS Output) 250 ps pin-to-pin skew

Note: Please contact a Cypress Representative for product availability.
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PC Chipsets
Description Part Number Package

Single-chip solution for 386/486-based systems with Green features. CY82C597 160-pin PQFP
Supports SMI/CPU interface/cache control/DRAM control/ISA Bus
control/VESA control
Intelligent PCI Bus Bridge Chip. Connects VESA Bus to the PCl Bus CY82C599 160-pin PQFQ
hyperCache™ Chipset System Controller CY82C691 208-pin PQFP
hyperCache Chipset Data-Path with Integrated Cache CY82C692/CY82C690 208-pin PQFP
hyperCache Chipset Peripheral Controller CY82C693/CY82C693U 208-pin PQFP
hyperCache SRAM Expansion CY82C694 128-pin PQFPA
hyperCache Chipset Peripheral Controller with USB support CY82C693U 208-pin PQFP

* 1992 Cypress developed a 386/486 single VESA/
ISA chip

* 1993 Cypress introduced the world's first PCI-
VESA bridge

The Cypress hyperCache Chipset s a family of three chipsets created to provide flexible solutions for today’s x86 designs:

¢ 1994 Cypress updated the chipset with Deep
Green features for VESA or VIP systems

* 1996 Cypress introduces the hyperCache™
Chipset for Pentium-class processors

hC-ZX chipset: CY82C690, CY82C691, CY82C693/U zero cache solution with integrated microcache
hC-VX chipset: CY82C91, CY82C692, CY82C693/U value solution with integrated 128KB cache
hC-DX chipset: CY82C691, CY82C692, CY82C693/U, CYB2C694 performance solution with integrated 256KB cache

The hC-ZX, hC-VX, hC-DX chipsets provide all the functions necessary to implement a 3.3V Pentium-based system with USB
(Universal Serial Bus), PCI (Peripheral Component Interconnect), and ISA (Industry Standard Architecture) buses. The hyper-
Cache Chipset includes a 2-way set associative cache tag (capable of addressing up to 512 MB of cache) along with integrated
synchronous pipelined SRAM. Upgrading between the three chipsets is straight-forward since all solutions are pin-compatible.

In addition to the integrated cache the chipset also integrates a RTC (Real-Time Clock) with 256 bytes of battery backed RAM,

aPS/2 compatible mouse control, a 8042-compatible keyboard control, a dual-channel IDE controller, and two 8237-compatible

DMA controllers.

hyperCache™ Chipset System Block Diagram

Intel Pentium, T Address
Cyrix M1, | Data
or
AMD K5 CY8.20694
Processor Expansion Cache V830693
CY82C691 or
. CY8,
Cypress Clock A CACHE
CY2254ASC-2
Keyboard/mouse
-'— BIOS CY82C693/U

206 | IDE |RTC | USB]

Note: Please contact a Cypress Representative for product availability.
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USB Microcontroller Family

Cypress’s new family of 8-bit microcontrollers offers the lowest-cost solutions for USB peripherals. The family is built on
the industry’s smallest RISC core and are the first to offer EPROM programmability for easy code customization and
fast time-to-market. The parts integrate data RAM, a USB Serial Interface Engine, and a transceiver for reduced cost
and parts count, while a clock-doubler and Instant-On-Now features ensure low EMI and 70% lower power consumption.
All solutions are supported by the CY365x emulator board.

CY7C6xxxx Family CY365x Developer’s Kit
¢ Industry’s smallest 8-bit RISC micro-controller * Hardware emulator board for real-time devel-
core opment of USB firmware and system drivers
* Integrated 128/256 bytes SRAM * Register, RAM, and I/O display & modification
¢ Integrated 2/4/6/8 KB EPROM * User-configurable break-traps and single-
¢ Optimized USB instruction set (34 instructions) stepping
¢ On-chip clock multiplication * Accesstokey microcoqtrollersignals fortrace
*  Full-custom USB Serial Interface Engine (SIE) and complex break-points _
* Integrated USB transceiver » Stand-alone mode for portable operation
* 10-40 General Purpose I/Os * Assembler software .
* Instant-On-Now Power Management * Complete support documentation
* USB code library
* USB reference Designs
Low-speed microcontrollers (1.5Mbps)

PartNumber RAM (Bytes) EPROM (KB) #1/0s Packages
CY7C63000 128 2 12 20-pin PDIP, 20-pin SOIC
CY7C63001 128 4 12 20-pin PDIP, 20-pin SOIC
CY7C63100 128 2 16 24-pinSOIC
CY7C63101 128 4 16 24-pin SOIC
CY7C63200 128 2 10 18-pin PDIP
CY7C63201 128 4 10 18-pin PDIP
CY7C63410 128 2 32 40-pin PDIP, 48-pin SSOP
CY7C63411 128 4 32 40-pin PDIP, 48-pin SSOP
CY7C63412 128 6 32 40-pin PDIP, 48-pin SSOP
CY7C63413 128 8 32 40-pin PDIP, 48-pin SSOP
CY7C63510 128 2 40 48-pin SSOP
CY7C63511 128 4 40 48-pin SSOP
CY7C63512 128 6 40 48-pin SSOP
CY7C63513 128 8 40 48-pin SSOP

High-speed stand-alone hubs with integrated I2C (12Mbps)

Part Number RAM (Bytes) | EPROM(KB) | #hub ports #1/0s Packages
CY7C65013 256 8 8 23 48-pin PDIP, 48-pin SSOP
CY7C65113 256 8 4 1 28-pin PDIP, 28-pin SOIC

High-speed microcontroller + hub with integrated I2C (12Mbps)

Part Number RAM (Bytes) | EPROM(KB) | #hub ports #/0s Packages
CY7C66011 256 4 4 31 48-pin PDIP, 48-pin SSOP
CY7C66012 256 6 4 31 48-pin PDIP, 48-pin SSOP

CY7C66013 256 8 4 31 48-pin PDIP, 48-pin SSOP
CY7C66111 256 4 4 39 56-pin SSOP
CY7C66112 256 6 4 39 56-pin SSOP
CY7C66113 256 8 4 39 56-pin SSOP
USB Emulator Board
Part Number Description CY Parts Supported
CY3650 Low-Speed Emulator Board (1.5 Mbps) CY63xxx
CY3651 High-Speed Emulator Board (12 Mbps) CY65xxx, CY66xxx

Note: Please contact a Cypress Representative for product availability.
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FCT-T Logic Family

The FCT-T CMOS logic family offers the lowest power solution for high speed logic designs. High Drive (64 mA), Balanced
Drive (24 mA), or 25Q Output (12 mA) devices provide a choice of drive capability to meet the applications specific need.

e TTL compatible inputs and outputs provide sig-
nificant noise reduction over older FCT designs.
¢ AllCypress FCT-T devices have been designed
for use in “Live Insertion” applications.

Octal High Drive Logic Products (Vc=5 Volts)

Allfunctions are available in space saving QSOP

or TSSOP packages as well as the standard
300-mil SOIC.

Extended temperature range (-40°C to +85°C)
is standard on all devices.

Propagation Delay (ns)

[ B A Standard
PartNumber Organization Pins Com’lT Mil | Com’l TMiI Com’l | Mil | Com’l | Mil | Package
CY29FCT52T 8-Bit Registered Transceiver 24 6.3 7.5 10.0 Q, S0
CY29FCT520T Multilevel Pipeline Register 24 6.0 7.5 80| 140 16.0 D,RQ,SO
CY29FCT818T Diagnostic Scan Register 24 6.0 9.0 12.0 D,L,RQ,S0
CY54/74FCT138T | 1-of-8 Decoder 16 5.0 6.0 5.8 9.0 D,L,Q,SO
CY54/74FCT157T | Quad 2-input Multiplexers 16 4.3 5.0 5.0 5.8 6.0 L,Q,SO
CY54/74FCT163T | 4-BitBinary Counter with 16 5.8 6.1 7.2 7.5 11.0 115 | L,Q,S0
Synchronous Reset
CY74FCT191T 4-Bit Up/Down Binary Counter 16 6.2 7.8 Q,S0
CY54/74FCT240T | 8-BitInverting Buffer/Line 20 43 4.7 48 5.1 8.0 9.0 |D,RQ,SO
Driver with OE
CY54/74FCT244T | 8-BitBuffer/Line Driver with OE 20 4.1 4.6 4.8 5.1 6.5 7.0 | DLPRQ,S0O
CY54/74FCT245T | 8-Bit Transceiver with OE 20 4.1 45 4.6 4.9 7.0 75 | D,L,RQ,SO
CY74FCT257T Quad 2-input Multiplexers with OE | 16 43 5.0 6.0 P,Q,SO
CY54/74FCT273T g—Bit I:legister with Asynchronous | 20 5.8 6.5 7.2 8.3 13.0 15.0 | D,L,RQ,SO
ese
CY54/74FCT373T | 8-BitLatch with OE 20 42 5.1 52 5.6 8.0 85 | DLPQ,SO
CY54/74FCT374T | 8-Bit Register with OE 20 5.2 6.2 6.5 7.2 10.0 11.0 | DL,RQ,SO
CY54/74FCT377T | 8-Bit Registerwith ClockEnable | 20 5.2 55 7.2 8.3 13.0 15.0 | L, Q,SO
CY74FCT399T Quad 2-input Registers 16 6.1 7.0 10.0 SO
CY54/74FCT480T | Dual 8-Bit Odd-Parity Generators/ | 24 5.6 7.0 75 D,L,PQ,SO
Checkers
CY54/74FCT540T | 8-BitInverting Buffer/Line Driver | 20 41 47 4.8 5.1 8.5 9.5 | D,Q,SO
with OE and Flow-Through Pinout
CY54/74FCT541T | 8-BitBuffer/Line Driver with OE 20 4.1 4.6 4.8 5.1 8.0 9.0 |D,RQ,SO
and Flow-Through Pinout
CY54/74FCT543T | 8-BitLatched Transceiver withOE | 24 5.3 6.1 6.5 75 85 10.0 | D,Q,SO
CY54/74FCT573T | 8-BitLatch with OEand 20 4.2 5.1 5.2 5.6 8.0 85 | D,RQ,SO
Flow-Through Pinout
CY54/74FCT574T | 8-Bit Register with OE and 20 5.2 6.2 6.5 7.2 10.0 11.0 | D,L,PQ,SO
Flow-Through Pinout
CY54/74FCT646T | 8-Bit Registered Transceiver 24 5.4 6.0 6.3 77 9.0 11.0 | b,L,Q,SO
with OE
CY54/74FCT652T Bta%ﬁggistered Transceiver 24 5.4 6.3 9.0 Q,s0
wi
CY54/74FCT821T | 10-Bit Register with OE 24 6.0 7.5 10.0 PQ,SO
CY54/74FCT823T | 9-Bit Register with OE 24 6.0 75 10.0 P,Q,SO
CY54/74FCT825T | 8-Bit Register with OE 24 6.0 75 10.0 Q,s0
CY54/74FCT827T | 10-Bit Buffer with OE 24 4.4 5.0 8.0 P.Q,S0O
CY54/74FCT841T | 10-BitLatch with OE 24 55 6.3 6.5 9.0 10.0 D,R,Q,SO

Note: Please contact a Cypress Representative for product availability.
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FCT-T Logic Famlly (continued)

Bus Switch
Propagation Delay
Part Number Organization Pins (ns) Packages
CYBUS3384 10-Bit Bus Switch 24 0.25 Q,S0
Octal Logic Products with Resistor (V=5 Volts)
Propagation Delay (ns)
[ B A Standard
Part Number Organization Pins Com’l | Com’l | Com’l Com’l Packages
CY74FCT2240T 8-Bit Inverting Buffer/Line Driver with OE 20 41 4.8 8.0 Q,S0
and25Q Resistor
CY74FCT2244T g—Bit Buffer/Line Driver with OE and 25Q 20 4.1 4.6 6.5 P.Q,SO
esistor
CY74FCT2245T 8-Bit Transceiver with OE and 25Q Resistor 20 4.1 4.6 7.0 PQ,SO
CY74FCT2257T guad 2-input Multiplexers with OE and 25Q 20 43 5.0 6.0 Q,S0
esistor
CY74FCT2373T 8-Bit Latch with OE and 25Q Resistor 20 4.2 5.2 8.0 Q,S0
CY74FCT2374T 8-Bit Register with OE and 25Q Resistor 20 5.2 6.5 10.0 Q,S0
CY74FCT2541T 8-Bit Buffer/Line Driver with OE, 20 441 4.8 8.0 Q,s0
Flow-Through Pinoutand 25Q Resistor
CY74FCT2543T g-Bit Latched Transceiver with OE and 25Q 20 55 6.5 8.5 Q,80
esistor
CY74FCT2573T 8-Bit Latch with OE, Flow-Through Pinout 20 4.2 5.2 8.0 Q,SO
and 25Q Resistor
CY74FCT2574T 8-Bit Register with OE, Flow-Through Pinout 20 5.2 6.5 10.0 Q,s0
and 25Q Resistor
CY74FCT2646T 8-Bit Registered Transceiver with OE and 20 5.4 6.3 9.0 Q
25Q Resistor
CY74FCT2652T 8-Bit Registered Transceiver with OE and 20 5.4 6.3 9.0 Q,s0
25Q Resistor
CY74FCT2827T 10-Bit Buffer with OE and 25Q Resistor 20 4.4 5.0 8.0 Q,80

Note: Please contact a Cypress Representative for product availability.
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16-Bit High Drive Logic Products (Vc=5 Volts)

Product Selector Guide

Propagation Delay (ns)
E C B A Standard
PartNumber Organization Pins | Com’l | Com’l | Com’l | Com’l Com’l Package
CY74FCT16240T 16-Bit Inverting Buffer/Line Dﬂv_er with OE 48 3.2 4.3 4.8 8.0 PA, PV
CY74FCT16244T 16-Bit Buffer/Line Driver with OE 48 3.2 4.1 4.8 6.5 PA, PV
CY74FCT16245T 16-Bit Transceiver with OE 48 3.2 41 4.5 7.0 PA, PV
CY74FCT16373T 16-Bit Latch with OE 48 3.4 4.2 5.2 8.0 PA,PV
CY74FCT16374T 16-Bit Register with OE 48 3.7 5.2 6.5 10.0 PA, PV
CY74FCT16444T 16-Bit244 with Single OE 48 41 4.8 6.5 PA,PV
CY74FCT16445T 16-Bit 245 with Single OE and DIR 48 4.1 4.5 7.0 PA,PV
CY74FCT16500T | 18-BitUniversal Bus Transceiver 56 4.6 5.1 PA,PV
CY74FCT16501T 18-Bit Universal Bus Transceiver 56 3.8 4.6 5.1 PA,PV
CY74FCT16543T 16-Bit Latched Transceiver with OE 56 3.4 5.1 6.5 8.5 PA,PV
CY74FCT16646T 16-Bit Registered Transceiver with OE 56 3.8 5.4 6.3 9.0 PA, PV
CY74FCT16652T | 16-Bit Registered Transceiver with OE 56 3.8 5.4 6.3 9.0 PA, PV
CY74FCT16823T 18-Bit Register with OE 56 4.4 6.0 7.5 10.0 PA, PV
CY74FCT16827T 20-Bit Buffer with OE 56 3.2 4.2 5.0 8.0 PA, PV
CY74FCT16841T 20-Bit Latch with OE 56 5.5 6.5 9.0 PA, PV
CY74FCT16952T | 16-BitRegistered Transceiver 56 3.7 6.3 75 10.0 PA,PV
16-Bit Balanced Drive Logic Products (Vc=5 Volts)
Propagation Delay (ns)
E C B A Standard
PartNumber Organization Pins | Com’l | Com’l | Com’l | Com’l Com’l Package
CY74FCT162240T | 16-BitInverting Buffer/Line Drilerwith OE 48 3.2 4.3 4.8 8.0 PA, PV
CY74FCT162244T | 16-Bit Buffer/Line Driver with OE 48 3.2 4.1 4.8 6.5 PA,PV
CY74FCT162245T | 16-Bit Transceiver with OE 48 3.2 41 4.5 7.0 PA, PV
CY74FCT162373T | 16-BitLatchwith OE 48 3.4 4.2 5.2 8.0 PA, PV
CY74FCT162374T | 16-Bit Register with OE 48 3.7 5.2 6.5 10.0 PA,PV
CY74FCT162500T | 18-BitUniversal Bus Transceiver 56 4.6 5.1 PA, PV
CY74FCT162501T | 18-BitUniversal Bus Transceiver ) 56 3.8 4.6 5.1 PA, PV
CY74FCT162543T | 16-BitLatched Transceiver with OE 56 3.4 5.1 6.5 8.5 PA,PV
CY74FCT162646T | 16-Bit Registered Transceiver with OE 56 3.8 5.4 6.3 9.0 PA, PV
CY74FCT162652T | 16-Bit Registered Transceiver with OE 56 3.8 54 6.3 9.0 PA,PV
CY74FCT162823T | 18-Bit Registerwith OE 56 4.4 6.0 75 10.0 PA,PV
CY74FCT162827T | 20-Bit Buffer with OE 56 3.2 4.2 5.0 8.0 PA,PV
CY74FCT162841T | 20-BitLatch with OE 56 55 6.5 9.0 PA, PV
CY74FCT162952T | 16-Bit Registered Transceiver 56 3.7 6.3 75 10.0 PA, PV

Note: Please contact a Cypress Representative for product availability.
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FCT-T Logic Famlly (continued)

16-Bit Balanced Drive, Bus Hold Logic Products (V=5 Volts)

Propagation Delay (ns)
E C B A Standard
Part Number Organization Pins | Com’l | Com’l | Com’l | Com’l Com’l Package
CY74FCT162H244T | 16-BitBuffer/Line Driverwith OE withBus | 48 3.2 4.1 4.8 6.5 PA, PV
Hold
CY74FCT162H245T | 16-Bit Transceiver with OE with BusHold 48 3.2 41 45 7.0 PA,PV
CY74FCT162H501T :' 8-Bit Universal Bus TransceiverwithBus | 56 34 4.6 5.1 PA,PV
old
CY74FCT162H952T :‘G-Igit Registered Transceiver with Bus 56 3.7 6.3 75 10.0 PA, PV
o]
3.3V FCT Logic Family

The 3.3V FCT CMOS logic family offers the lowest power solution for high speed logic designs. 5V tolerant I/O’s (standard
on all Cypress 3.3V FCT logic) are ideal for use in mixed voltage systems.

Inputs and outputs are 5V tolerant.
Extended VCC range of 2.7V to 3.6V

Derate AC specs by 20% for VCC < 3.0V.
e +/- 24 mA drive current.

All functions are available in TSSOP or SSOP
packages.

Extended temperature range (-40°C to
+85°C) on all devices.

16-Bit 3.3V Balanced Drive Logic Products (V;c=3.3 V +/-10%)

Propagation Delay (ns)
C A
Part Number Organization Pins Com’l Com’l Package
CY74FCT163244 16-Bit Buffer/Line Driver with OE 48 4.1 4.8 PA, PV
CY74FCT163H244 16-Bit Buffer/Line Driver with OE and Bus Hold 48 4.1 4.8 PA,PV
CY74FCT163245 16-Bit Transceiver with OE 48 4.1 4.6 PA, PV
CY74FCT163H245 16-Bit Transceiver with OE and Bus Hold 48 4.1 4.6 PA, PV
CY74FCT163373 16-Bit Latch with OE 48 4.2 5.2 PA,PV
CY74FCT163H373 16-Bit Latch with OE and Bus Hold 48 4.2 5.2 PA, PV
CY74FCT163374 16-Bit Register with OE 48 5.2 6.5 PA, PV
CY74FCT163H374 16-Bit Register with OE and Bus Hold 48 5.2 6.5 PA, PV
CY74FCT163501 18-Bit Universal Bus Transceiver 56 4.1 4.6 PA, PV
CY74FCT163H501 18-Bit Universal Bus Transceiver with Bus Hold 56 41 4.6 PA, PV
CY74FCT163646 16-Bit Registered Transceiver with OE 56 4.6 5.1 PA, PV
CY74FCT163652 16-Bit Registered Transceiver with OE 56 5.3 6.5 PA, PV
CY74FCT163827 20-Bit buffer with OE 56 4.2 8.0 PA, PV
CY74FCT163952 16-Bit Registered Transceiver 56 4.4 8.0 PA, PV
CY74FCT163H952 16-Bit Registered Transceiver with Bus Hold 56 4.4 8.0 PA, PV

Note: Please contact a Cypress Representative for product availability.
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Package Code:
A = Thin Quad Flat Pack (TQFP)

B=

VZr X« IOTMO

W nwnunn

Notes:

Military temperature range (-55°C to +125°C) product processed to MIL-STD-883 Revision C is also available for most products. Speed and power

Plastic Pin Grid Array
CerDIP

Tape Automated Bond (TAB)
Flatpack

Pin Grid Array (PGA)
Windowed Hermetic LCC
PLCC

Cerpack

Leadless Chip Carrier (LCC)
Plastic Quad Flatpack
Plastic

N<X<XZE<CHNITOO

L (| | T 1 111}

Windowed LCC
QSOP

Windowed PGA
SoIC

Windowed Cerpack
Ceramic Quad Flatpack
SOJ

Windowed Cerdip
DICE

Ceramic LCC
TSOP

HD = Hermetic DIP (Module)
HG = Ceramic PGA (Module)
PA = TSSOP

PD = Plastic DIP (Module)
PM = Plastic SIMM .
PN = Plastic Angled SIMM
PS = Plastic SIP

PV = SSOP

PZ = Plastic ZIP

SO = SoIC

selections may vary from those above. Contact your local sales office for more information.
Commercial grade product is available in plastic, CerDIP, or LCC. Military grade product is available in CerDIP, LCC, or PGA.

Power supplies for most product lines are Vog =5V 10%.

228, 248, 28S stands for 300 mil. 22-pin, 24-pin, 28-pin, respectively. 28.4 stands for 28-pin 400 mil, 24.4 stands for 24-pin 400 mil.
PLCC, SOJ, and SOIC packages are available on some products.

F, K, and T packages are special order only.

Please contact a Cypress representative for product availability.
MAX and MAX+PLUS are registered trademarks of Altera Corporation.

Pentium is a trademark of Intel Corporation.

Warp, UltraLogic, pASIC380, Impulse3, and hyperCache are trademarks of Cypress Semiconductor Corporation.
GAL is a registered trademark of Lattice Semiconductor.

Note: Please contact a Cypress Representative for product availability.
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Product Line Cross Reference
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CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS CYPRESS
2147-35C 7C147-35C 27S07M 27S07AM 7C192-45M 7C192-35M
2147-45C 2147-35C 27S07M 7C190-25M 7C194-35C 7C194-25C
2147-45C 7C147-45C 54S189M 27503M 7C194-45C 7C194-35C+
2147-45M+ 7C147-45M+ 6116A-45C 6116A-35C 7C194-45M 7C194-35M
2147-55C 2147-45C 6116A-55C 6116A-45C 7C196-35C 7C196-25C
2147-55M 2147-45M 6116A-55M 6116A-45M 7C196-45C 7C196-35C+
2148-35C 21148-35C 748189C 27S03C 7C197-35C 7C197-25C
£148-35C 7C148-35C 7C122-25C 7C122-15C+ 7C197-45C 7C197-35C+
2148-35M 7C148-35M 7C122-35C 7C122-25C 7C197-45M 7C197-35M
2148-45C 2148-35C 7C122-35M 7C122-25M 7C198-45C 7C198-35C
2148-45C 21L48-45C 7C123-12C | 7C123-7C 7C198-55C 7C198-45C+
2148-45M 2148-35M 7C128A-35C 7C128A-25C 7C198-55M 7C198-45M
2148-45M+ 7C148-45M+ 7C128A-45C 7C128A-35C 7C199-45C 7C199-35C
2148-55C 2148-45C 7C128A-45M 7C128A-35M+ 7C199-55C 7C199-45C+
2148-55C 21L48-55C 7C128A-55C 7C128A-45C+ 7C199-55M 7C199-45M
2148-55M 2148-45M 7C128A-55M 7C128A-45M+ 7C225 7C225A
2149-35C 21L49-35C 7C147-35C 7C147-25C+ 7C235 7C235A
2149-35C 7C149-35C 7C147-45C 7C147-35C 7C245 7C245A
2149-35M 7C149-35M 7C148-35C 7C148-25C+ 7C271 7C271A
2149-45C 21L49-45C 7C148-45C 7C148-35C 7C274 27H256
2149-45M 2149-35M 7C149-35C 7C149-25C+ 7C281 7C281A
2149-45M 7C149-45M 7C149-45C 7C149-35C 7C286 27H512
2149-55C 2149-45C 7C149-45M 7C149-35M 7C291 7C291A
2149-55C 21149-55C 7C150-25C 7C150-15C 7C292 7C292A
2149-55M 2149-45M 7C150-35C 7C150-25C 9122-25C 7C122-15C
21148-35C 7C148-35C 7C150-35M 7C150-25M 9122-25C 91L.22-25C
21L48-45C 21L48-35C 7C167A-35C 7C167A-25C 9122-35C 9122-25C
21L48-45C 7C148-45C 7C167A-45M 7C167A-35M+ 9122-35C 91L22-35C
21L48-55C 21L48-45C 7C168A-35C 7C168A-25C 9122-45C 93L422C
21149-35C 7C149-25C 7C168A-45M 7C168A-35M+ 91L22-25C 7C122-25C
21149-45C 21149-35C 7C169A-35C 7C169A-25C 91L22-35C 7C122-35C
21149-45C 7C149-45C 7C169A-40M 7C169A-35M+ 91L22-45C 93L422AC
21149-55C 21L49-45C 7C170A-35C 7C170A-25C 93422AC 7C122-35C
27S03AC 7C189-25C 7C170A-45C 7C170A-35C 93422AC 9122-35C
27S03AM 7C189-25M 7C170A-45M 7C170A-35M 93422AM 7C122-35M
27503C 27S03AC 7C171A-35C 7C171A-25C 93422C 93L422AC
27503C 745189C 7C171A-45M 7C171A-35M+ 93422M 93422AM
27503M 27S03AM 7C172A-35C 7C172A-25C 93422M 93L422AM
27503M 545189M 7C172A-45M 7C172A-35M+ 93L422AC 7C122-35C
27S07AC 7C190-25C 7C189-25C 7C189-15C+ 93L422AC 91L22-45C
27S07AM 7C190-25M 7C190-25C 7C190-15C+ 93L422AM 7C122-35M
27807C 27S07AC 7C191-45M 7C191-35M 93L422C 93L422AC
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CYPRESS CYPRESS
93L422M 93L422AM
PALC16L8-25C PALC16L8L-25C
PALC16L8-30M PALC16L8-20M
PALC16L8-35C PALC16L8-25C
PALC16L8-40M PALC16L8-30M
PALC16L8L-35C PALC16L8L-25C
PALC16R4-25C PALC16R4L-25C
PALC16R4-30M PALC16R4-20M
PALC16R4-35C PALC16R4-25C
PALC16R4-40M PALC16R4-30M
PALC16R4L-35C PALC16R4L-25C
PALC16R6-25C PALC16R6L-25C
PALC16R6-30M PALC16R6-20M
PALC16R6-35C PALC16R6-25C
PALC16R6-40M PALC16R6-30M
PALC16R6L-35C PALC16R6L-25C
PALC16R8-25C PALC16R8L-25C
PALC16R8-30M PALC16R8-20M
PALC16R8-35C PALC16R8-25C
PALC16R8-40M PALC16R8-30M
PALC16R8L-35C PALC16R8L-25C
PALC22V10-35C PALC22V10-25C
PALC22V10-40M PALC22V10-30M
PALC22V10L-25C  PALC22V10-25C
PALC22V10L-35C  PALC22V10L-25C
PLDC20G10-35C  PLDC20G10-25C
PLDC20G10-40M  PLDC20G10-30M
ALLIANCE CYPRESS
PREFIX: AS PREFIX: CY
7C1024 7C1009
7C1028 7C1006
7C259 7C188
7C3256 7C1399
7C33232F-5 7C1335-100A
7C33232F-6 7C1335-75AC
7C33232F-7 7C1335-66AC
7C3512 7C1512
ALTERA CYPRESS
PREFIX EPM PREFIX: CY

ALTERA
PREFIX: EP
22V10-10C
22V10-10C
22V10-10C
22V10-10C
22V10-15C
22V10-15C
5032DC
5032DC-2
5032DC-15
5032DC-17
5032DC-20
5032DC-25
5032DM
5032DM-25
5032JC
5032JC-2
5032JC-15
5032JC-17
5032JC-20
5032JC-25
5032J1-20
5032JM
5032JM-25
5032LC
5032LC-2
5032LC-15
5032L.C-17
5032LC-20
5032LC-25
5032PC
5032PC-2
5032PC-15
5032PC-17
5032PC-20
5032PC-25
5064JC
5064JC-1
5064.C-2
50641
5064JM
5064LC

“ CYPRESS

PREFIX: PALC
PALC22V10D-7C
PALC22V10D-10C
PAL22V10C-7C+
PAL22V10C-10C+
PALC22V10B-15C
PALC22V10D-15C
7C344-25WC
7C344-20WC
7C344-15WC
Call Factory
7C344-20WC
7C344-25WC
7C344-25WMB
7C344-25WMB
7C344-25HC
7C344-20HC
7C344-15HC

Call Factory
7C344-20HC
7C344-25HC
7C344-20HI
7C344-25HMB
7C344-25HMB
7C344-25JC
7C344-20JC
7C344-15JC

Call Factory
7C344-20JC
7C344-25JC
7C344-25PC
7C344-20PC
7C344-15PC

Call Factory
7C344-20PC
7C344-25PC
7C343-35HC
7C343-25HC
7C343-30HC
7C343-35HI
7C343-35HMB
7C343-35JC

ALTERA
5064LC-1
5064LC-2
5128AGC-12
5128AGC-15
5128AGC-20
5128AJC-12
5128AJC-15
5128AJC-20
5128ALC-12
5128ALC-15
5128ALC-20
5128GC
5128GC-1
5128GC-2
5128GM
5128JC
5128JC-1
5128JC-2
5128J1
5128JI1-2
5128JM
5128LC
5128L.C-1
5128LC-2
5128LI
5128L1-2
5130GC
5130GC-1
5130GC-2
5130GM
5130JC
5130JC-1
5130JC-2
5130JM
5130LC
5130LC-1
5130LC-2
5130LI
5130LI-2
5130QC
5130QC-1
5130QC-2

CYPRESS
7C343-25JC
7C343-30JC
7C342B-12RC
7C342B-15RC
7C342B-20RC
7C342B-12HC
7C342B-15HC
7C342B-20HC
7C342B-12JC
7C342B-15JC
7C342B-20JC
7C342-35RC
7C342-25RC
7C342-30RC
7C342-35RMB
7C342-35HC
7C342-25HC
7C342-30HC
7C342-35H|
7C342-30HI
7C342-35HMB
7C342-35JC
7C342-25JC
7C342-30JC
7C342-35J1
7C342-30HI
7C346-35 RC
7C346-25RC
7C346-30RC
7C346-35RM
7C346-35HC
7C346-25HC
7C346-30HC
7C346-35HM
7C346-35JC
7C346-25JC
7C346-30JC
7C346-35J
7C346-30J1
7C346-35NC
7C346-25NC

1-34
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ALTERA CYPRESS
5130Ql 7C346-35NI
5192AGC-15 7C341B-15RC
5192AGC-20 7C341B-20RC
5192AJC-15 7C341B-15HC
5192AJC-20 7C341B-20HC
5192ALC-1 7C341B-15JC
5192ALC-2 7C341B-20JC
5192GC 7C341-35RC
5192GC-1 7C341-25RC
5192GC-2 7C341-30RC
5192JC 7C341-35HC
5192JC-1 7C341-25HC
5192JC-2 7C341-30HC
5192J1 7C341-35HI
5192LC 7C341-35JC
5192LC-1 7C341-25JC
5192LC-2 7C341-30JC

AMD CYPRESS
PREFIX: Am PREFIX: CY
PREFIX: SN PREFIX: CY
SUFFIX: B SUFFIX: B
SUFFIX: D SUFFIX: W
SUFFIX: E SUFFIX: Z
SUFFIX: F SUFFIX: F
SUFFIX: J SUFFIX: J
SUFFIX: L SUFFIX: L
SUFFIX: P SUFFIX: P

5962-85155 01RX
5962-85155 02RX
5962-85155 03RX
5962-85155 04RX
5962-85155 05RX
5962-85155 06RX
5962-85155 07RX
5962-85155 08RX
5962-85155 012X
5962-85155 022X
5962-85155 032X
5962-85155 042X
5962-85155 052X

5962-88713 09RX
5962-88713 10RX
5962-88713 11RX
5962-88713 12RX
5962-88713 09RX
5962-88713 10RX
5962-88713 11RX
5962-88713 12RX
5962-88713 09XX
5962-88713 10XX
5962-88713 11XX
5962-88713 12XX
5962-88713 09XX

AMD
5962-85155 062X
5962-85155 072X
5962-85155 082X
5962-86053 01LA
5962-86053 01KA
5962-86053 02LA
5962-86053 02KA
5962-86053 04LA
5962-86053 04KA
5962-86053 05KA
5962-86053 05LA
5962-86053 013A
5962-86053 023A
5962-86053 043A
5962-86053 053A
5962-88515 01RX
5962-88515 02RX
5962-88515 03RX
5962-88515 04RX
5962-88515 012X
5962-88515 022X
5962-88515 032X
5962-88515 042X
7205A-15
7204A-15
7203A-15
7202A-15
7205A-25
7204A-25
7203A-25
7203A-25R
7202A-25
7202A-25R
7201-25
7201-25R
7204A-35
7203A-35
7203A-35R
7202A-35
7202A-35R
7201-35
7201-35R

CYPRESS
5962-88713 10XX
5962-88713 11XX
5962-88713 12XX
5962-89841 01LX
5962-89841 01KX
5962-89841 01LX
5962-89841 01KX
5962-89841 02LX
5962-89841 02KX
5962-89841 06KX
5962-89841 06LX
5962-89841 013X
5962-89841 013X
5962-89841 023X
5962-89841 063X
5962-88713 09RX
5962-88713 10RX
5962-88713 11RX
5962-88713 12RX
5962-88713 09XX
5962-88713 10XX
5962-88713 11XX
5962-88713 12XX
7C460-15
7C433A-15
7C429A-15
7C425A-15
7C460-25
7C432-25
7C428-25
7C429-25
7C424-25
7C425-25
7C420-25
7C421-25
7C432-30
7C428-30
7C429-30
7C424-30
7C425-30
7C420-30
7C421-30

AMD
7204A-50
7203A-50
7203A-50R
7202A-50
7202A-50R
7201-50
7201-50R
7204A-65
7203A-65
7203A-65R
7202A-65
7202A-65R
7201-65
7201-65R
7204A-80
7203A-80
7203A-80R
7202A-80
7202A-80R
7201-80
7201-80R
79C981
27LS291M
27PS191AC
27PS191AM
27PS191C
27PS191M
27PS291AC
27PS291AM
27PS291C
27PS291M
27S181AC
27S181AM
275181C
275181M
27S8191AC
27S191AM
278191C
27S191M
275191SAC
27S191SAM
27S25AC

CYPRESS
7C432-40
7C428-40
7C429-40
7C424-40
7C425-40
7C420-40
7C421-40
7C432-65
7C428-65
7C429-65
7C424-65
7C425-65
7C420-65
7C421-65
7C432-65
7C428-65
7C429-65
7C424-65
7C425-65
7C420-65
7C421-65
7C981
7C291A-35M
7C292A-50C
7C292A-50M+
7C292A-50C
7C292A-50M+
7C293A-50C
7C293A-50M+
7C293A-50C
7C293A-50M+
7C282A-30C
7C282A-45M
7C282A-45C
7C282A-45M
7C292A-35C
7C292A-50M
7C292A-50C
7C292A-50M
7C292A-25C
7C292A-30M
7C225A-30C
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==# CYPRESS
AMD CYPRESS AMD CYPRESS AMD CYPRESS
27S25AM 7C225A-35M PALCE16V8H- PALCE16V8-25JC PALCE22V10H- PALCE22V10-
25JC/4 25)C 25JC
27825C 7C225A-40C
PALCE16V8H- PALCE16V8-25PC PALCE22V10H- PALCE22V10-
27525M 7C225A-40M 25PC/4 25PC 25PC
275255AC 7C225A-25C PALCE16V8Q- PALCE16V8L- 27C64-55C 7C266-55C
15JC/4 15JC
27S5255AM 7C225A-30M sJCr 27H256-35C 27H256A-35C
PALCE16V8Q- PALCE16V8L-
27S43AC 7C244-45C 1 5p8/4 Q 15PC 27C128-55C 27C128-55C
27543C 7C244-55C PALCE16V8Q- PALCE16V8L- 27C256-55C 27C256-55C
275281AC 7C281A-30C 25JC/4 25JC 27H010-55 27H010-55
275281AM 7C281A-45M PELCET6VEQ- PALCE16VEL- 27H256-55C 27C256A-55C
278281C 7C281A-45C PAL16L8A-4C PALC16L8L-35C 27H256-55M 27C256A-55M
275281M 7C281A-45M PAL16L8A-AM PALC16L8-40M 27C64-70C 27C64-70C
27S291AC 7C291A-35C PAL16R4A-4C PALC16R4L-35C 27C128-70C 27C128-70C
275291AM 7C201A-50M PAL16R4A-4M PALC16R4-40M 27C256-70C 27C256a-70C
275291C 7C291A-50C PAL16R6A-4C PALC16R6L-35C 27H010-70 27C010-70
275291M 7C291A-50M PAL16R6A-4M PALC16R6-40M 27H256-70C 27C256A-70C
27S291SAC 7C291A-25C PAL16R8A-4C PALC16R8L-35 27C512-75C 27C512-70C
2752915AM 7C291A-30M PAL16R8A-4M PALC16R8-40M 27Ce4-90C 27C64-90C
27S35AC 7C235A-30C PAL22V10-7JC PALC22V10D-7JC 27C010-90C 27C010-90C
27S35AM 7C235A-40M PAL22V10-7PC PALCE22V10-7PC 27C128-90C 27C128-90C+
27S35C 7C235A-40C PALCE22V10H- PALCE22V10- 27C256-90C 27C256A-90C
27535M 7C235A-40M 7e 10JC 27C512-90C 27C512-90C
27S45AC 7C245A-35C PAL22V10-10DC  PALCE22V10- 27H010-90 27C010-90
27545AM 7C245A-45M PAL22V10-10UC PALCE22V10-7JC 27C64-120C 27C64-120C
27545C 7C245A-45C PALZ2VIO-I0PC  PALGE22VAO- 27C010-120C 27C010-120C
27S45M 7C245A-45M 10PC 27C128-120C 27C128-120C+
27S455AC 7C245A-25C f(';\F',-gE?W‘OH' fg;.gEzzw 0- 27C256-120C 27C256-120C+
27S455AM 7C245A-25M- PALGE22V10H- PALCEZ2V10- 27C512-120C 27C512-120C
27S49A 7C264-40C 10JC 10JC 27C64-150C 27C64-150C
27S49AM 7C264-55M I:éé.gE22V1 OH- 5‘9;-8E22V10- 27C010-150C 27C010-150C
27549C 7C264-55C 27C128-150C 27C128-150C+
PAL22V10-15DC  PALC22V10B—
27549M 7C264-55M 15DC 27C256-150C 27G256-150C+
27S49SAC 7C264-25C PAL22V10-15JC ﬁ’g«dl_cczzw 0B- 27C512-150C 27C512-150C
27S49SAM 7C264-25M 27C64-200C 27C64-200C
PAL22V10-15PC  PALC22V10B-
PALCE16V8H-5JC/4 PALCE16V8-5JC 15PC 27C010-200C 27C010-200C
PALCE16V8H-7JC/4 PALCE16V8-7JC PALCE22V10H- PALCE22V10- 27C128-200C 27C128-200C+
PALCE16V8H-7PC/4 PALCE16V8-7PC 184C 184C 27C256-200C 27C256A-200C+
H- 22V10-
P(;)\J|b0/516vsH- PALCE16V8-10JC fg‘#g E22V10 5’?.%8 E22V10 27C512-200C 27C512-200C
1
’ PAL16L8AC PALC16L8-25C
PALCE16V8H- PALCE16V8-10PC 27C128-45C 27C128-45C
10PC/4 27H010-45 27H010-45 PAL16L8ALC PALC16L8-25C
PALCC}E1 6V8H- PALCE16V8-15JC 27H256-45C 27C256A-45C PAL16L8ALM PALC16L8-30M
15JC/4
27H256-45M 27C256A-45M PAL16L8AM PALC16L8-30M
- PALCE16V8-15PC
5’?,'5851 6VeH CE16v8-15 PAL16L8BM PALC16L8-20M
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=—¢ CYPRESS
AMD CYPRESS AMD CYPRESS ATMEL CYPRESS
PAL16L8C PALC16L8-35C PAL22VI0-20/B3A  PALC22V10B- 27C010-45C 27H010-45C
20
PAL16LS8LC PALC16L8-35C 27HC256R-45C  27C256A-45C
PAL22V10-20/BLA  PALC22V10B-
PAL16L8LM PALC16L8-40M 20DM 27HC641-45C 7C264-45C
PAL16L8M PALC16L8-40M PAL22V10/B3A PALC22V10- 27HC641-45M 7C264-45M
PAL16L8QC PALC16L8L-35C 35LMB 27HC642-45C 7C261-45C
PAL16L8QM PALC16L8-40M PAL22V10/BLA FELC22V10- 27HC642-45M 7C261-45M
PAL16R4ALC PALC16R4-25C PAL22V10A/B3A PALC22V10- 27C010-55C 27H010-55C
PAL16R4ALM PALC16R4-30M 25LMB 27HC256R-55C  27C256A-55C
PAL16R4AM PALC16R4-30M PAL22VIOABLA  PALC22V10- 27HC641-55C  7C264-55C
PAL16R4BM PALC16R4-20M PALZ2V10ADC PALC22V10-25DC 27HC641-55M 7C264-55M
PAL16R4C PALC16R4-35C PAL22VIOAIC PALC22V10-25JC 27HC642-55C 7C261-55C
PAL16R4LC PALC16R4-35C PALZZVIOAPC PALC22V10-25PC 27HC642-55M 7C261-55M
PAL16R4LM PALC16R4-40M PAL22V10DG PALC22V10-35DC 27C010-70C 27C010-70C
PAL16R4M PALC16R4-40M PAL22V10JC PALC22V10-35JC 27C512-70C 27C512-70C
PAL16R4QC PALC16RA4L-35C PALZZVIOPC PALC22V10-35PC 27C256R-70C 27C256A-70C
PAL16R4QM PALC16R4-40M PALCE22VIOH-15/  PALCE22V0- 27HC256R-70C  27C256A-70C
PAL16R6AC PALC16R6-25C B3A 15LMB 27HC256R-70M  27C256A-70M
PAL16R6ALC PALC16R6-25C g'l‘_\kCEZZV‘OH‘W '1’5’%3522“ 0- 27HC641-70C 7C264-70C
PAL16R6ALM PALC16R6-30M PALCE22VI0H-20/  PALCE22V10- 27HC642-70C 7C261-55C
PAL16R6AM PALC16R6-30M B3A 20LMB 27C010-90C 27C010-90C
PAL16R6BM PALC16R6-20M PALCE22V10H-20/  PALCE22V10- 27C512-90C 27C512-90C
PAL16R6 PALC16R6- 27C256R-90C 27C256A-
6R6C 16R6-35C PALCE22V10H-25/  PALCE22V10- C256A-90C+
PAL16R6LC PALC16R6-35C B3A 25LMB 27C010-120C 27C010-120C
PAL16R6LM PALC16R6-40M PALCE22VI0H-25/  PALCE22V10- 27C512-120C 27C512-120C
PAL16R6M PALC16R6-40M 27C256R-120C  27C256A-120C+
PALCE22V10H-30/  PALCE22V10-
PAL16R6QC PALC16R6L-35C B3A 25LMB 27C010-150C 27C€010-150C
PAL16R6QM PALC16R6-40M PALCE22V10H-30/  PALCE22V10- 27C512-150C 27C512-150C
BLA 25DMB
PAL16R8AC PALC16R8-25C 27C256R-150C  27C256A-150C+
PAL16R8ALC PALC16R8-25C 27€010-200C 27C010-200C
PAL16R8ALM PALC16R8-30M ATMEL CYPRESS 27C512-200C 27C512-200C
PAL16R8AM PALC16R8-30M PREFIX: AT PREFIX: CY 27C256R-200C  27C256A-200C+
PAL16R8BM PALC16R8-20M SUFFIX: D SUFFIX: W
PAL16RSC PALC16R8-35C SUFFIX:K SUFFIX: H
AUSTIN SEMI CYPRESS
SUFFIX: L SUFFIX: Q
PAL16R8LC PALC16R8-35C . '
PREFIX: MT PREFIX: CY
SUFFIX: J SUFFIX: J
PAL16R8LM PALC16R8-40M
5C6401-20M 7C187A-20MB
SUFFIX: P SUFFIX: P
PAL16R8M PALC16R8-40M 5C6404-20M 7C164A-20MB
SUFFIX: T SUFFIX: Z
PAL16R8QC PALC16R8L-35 5C6408-20M 7C185A-20MB
22V10 PALC22V10
PAL16R8QM PALC16R8-40M 5C1608-25M 7C128A-25M
22V10-15 PALC22V10B
PAL22V10-12/B3A  PALC22V10B- 5C2561-25M 7G197-25MB
10LMB 27HC256R-35C 27H256-35C
PALZZVIO-1ZBLA  PALGZ2VIOE- PTHCE41-35C 7C264.35C 5C2564-25M 7C194-25MB
PTHO642-35C 76261-356 5C2568-25M 7C199-25MB

1-37




| !

Product Line Cross Reference

H
AUSTIN SEMI CYPRESS DENSEPAK CYPRESS FUJITSU CYPRESS
5C2568CW-25M  7C198-25MB 6432-45C 1830HD-45C T144E-W 7C264-55M
5C2568W-25M 7C198-25MB 6432-55C 1830HD-55C 7144H 7C264-55C
5C6401-25M 7C187A-25MB 7138E-W 7C291/2A-50M
5C6404-25M 7C164A-25MB o1 CYPRESS 7132E 7C282A-45C
5C6408-25M 7C185A-25M PREFIX: ED PREFIX: GYM 7132E-SK 7C281A-45C
5C1608-30M 7C128A-25M 8464045 7C194-45 7132E-W 7C282A-45M
5C6401-30M 7C187A-25MB BF32056C 1841PZ 7132H 7C282A-45C
5C6404-30M 7C164A-25MB BF3264C 1831PZ 7132H-SK 7C281A-45C
5C6408-30M 7C185A-25MB 8F8512CXXBC 1465PC-XXC 7132Y 7C282A-30C
5C1608-35M 7C128A-35M BFB512LPXXBEC  1465LPD-XXC 7132Y-SK 7C281A-30C
5C2561-35M 7C197-35MB SFS512PXXBEC  1465LPD-XXC 7138Y-35 7C291/2A-35C
5C2564-35M 7C194-35MB BM3ZBACKXCEE  M1830HD-XXMB 7138H-45 7C291/2A-35C
5C2568-35M 7C199-35MB SM32BACKXCEC  M1B30HD-XXC 7138E-55 7C291/2A-50C
5C2568CW-35M  7C198-35MB BM32256CXXCEE  M1S40HD-XOMB 7132L-70 7C281/2A-45C
5C2568W-35M 7C198-35MB BM32256CXXCEB  M1840HD-OKC 2147H-35 2147-35C
5C6401-35M 7C187A-35MB BMBS1ZCXXMEC  1464PD-XXC 2149-45 2149-45C
5C6404-35M 7C164A-35MB 2147H-45 2147-45C
5C6408-35M 7C185A-35MB 81C74-25 7C164-25C
FUJITSU CYPRESS
5C2561-45M 7C197-45MB uJ 81C75-25 7C166-25C
PREFIX: MB PREFIX: CY
5C2564-45M 7C194-45MB 71A38-25 7C291/2A-25C
PREFIX: MBM PREFIX: CY
5C2568-458 7C199-45MB 81C67-35 7C167A-35C
SUFFIX: F SUFFIX: F
5C2568CW-45B  7C198-45MB 81C74-35 7C164-35C+
SUFFIX: M SUFFIX: P
5C2568W-45B 7C198-45MB 81C75-35 7C166-35C
SUFFIX: Z SUFFIX: D
81C81A-35 7C197-35
8464L-70 7C185-45C+ 61C84A-35 7019435
CATALYST CYPRESS 8464L-100 7C185-55C+
PREFIX: CAT PREFIX: CY 8299 70188 71A38-35 7C291/2A-35C
71C44-35 7C264-35C
27HC256-55L 27C256-55C+ 828735 7C199-35 oo rorentac
27HC256L/LI-55  27C256-55C/1 8287-45 7C199-45 iomes ercanda
27HC256-70L 27C256-70C+ 8128-10 7C12BAE5C o reae
27HC256L/LI-70  27C256-70C/1 8171-55 7C187-45C oo i
27HC256-90L 27C256-70C+ 8128-15 7C128A-55C oraas rorsets
27HC256-120L 27C256-120C+ 8168-55 7C168AMEC
81C81A-45 7C197-45
8167A-55 7C167A-45C
81C84A-45 7C194-45
DALLAS CYPRESS 8171-70 7C187-45C
71C44-45 7C264-45C
PREFIX: DS PREFIX: CY 8167-70W 7C167A-45M
71C46-45 7C254-45C
2009 7C421-25C 8167A-70 7C167A-45C
81C67-55W 7C167A-45M
2010 7C425-25C 7238RA-20 7C245A-18C
81C68-55W 7C168A-45M+
2011 7C429-25C 7238RA-25 7C245A-25C
81C71-55 7C187-45C
7232RA-25 7C235A-25C
81C78-55 7C186-55C
7226RA/S-25 7C225A-25C
DENSEPAK CYPRESS 81C86-70 7C192-45C+
. . 7144E 7C264-55C
PREFIX: DPS PREFIX: CYM 27C256A-150C 27C256-150C+

1-38




Product Line Cross Reference

==# CYPRESS
FUJITSU CYPRESS HARRIS CYPRESS HITACHI CYPRESS
27C128-170C 27C128-150C+ 76161-2 7C292A-50M 6167H-70 7C167A-45C
27C256A-170C  27C256-150C+ 76161A-2 7C292A-50M 6167L-6 7C167A-45C*
27C128-200C 27C128-200C+ 76161A-5 7C292A-50C 6167L-8 7C167A-45C"
27C256A-200C  27C256-200C+ 76161B-5 7C292A-35C 6168H-45 7C168A-45C+
27C128-250C 27C128-200C+ 6168HL-45 7C168A-45C*
7238RA-20-W 7C245A-18M STTAGH SYPRESS 6207P-35 7C197-35
7238RA-25-W 7C245A-25M PREFIX: HM PREFIX: CY 6207P-45 7C197-45
PREFIX: HN PREFIX: CY 6208P-35 70194-35
HARRIS CYPRESS PREFIX: HN48  PREFIX: CY 6208P-45 7C194-45
PREFIX: HM PREFIX: CY SUFFIX: CG SUFFIX: L 62256 7c198”
PREFIX: HPL PREFIX: CY SUFFIX: G SUFFIX: D 62256BLTMx  GY62256-702C
SUFFIX: 8 SUFFIX: B SUFFIX: P SUFFIX: P 62256BLAM-x - CY62256-70RZC
PREFIX: 1 SUFFIX: D 25089 7C282-45C 62256BLFP-xx  CY62256-70SC
PREFIX: 9 SUFFIX: F 250895 7C282-45C 62256BLFPax CY62256-70SNC
PREFIX: 4 SUFFIX: L 251608 7C292-50C 62256BLP-xx CY62256-70PC
PREFIX: 3 SUFFIX: P 27128G-25C 27C128-200C+ 62256BLTM-xx  CY62256L-702C
16LC8-9 PALC16L8-40M 27256G-15 27C256A-150C 62256BLAM-o - CY62256L-70RZC
16RC8-9 PALC16R8-40M 27256G-17 27C256A-150C 62256BLFPx  CY62256L-70SNC
16LC8-8 PALC16L8-40M 27256G-20 27C256A-200C 62256BLTM-xxSL  CY62256L-702C
16RC8-8 PALC16R8-40M 4847 2147-55C 62256BLRAM-xSL. - CY62256LL-70RC
16LC8-5 PALC16L8L-35C 4847-2 2147-45C 62256BLFP-xSL. CY62256LL-70SNC
16RC8-5 PALC16R8L-35C 4847-3 2147-55C 6264AFP-XX 6264-70SC
16RC6-9 PALC16R6-40M 6116ALS-12 6116A-55C* 6264AFP-XX 6264-70SNC
16RC6-8 PALC16R6-40M 6116AS-12 6116A-55C+ 6267-35 7C167A-35C+
16RC6-5 PALC16R6L-35C 6147 7C147-45C 6267-45 7C167A-45C
16RC4-9 PALC16R4-40M 6147-3 7C147-45C" 6268-25 7C168A-25C
16RC4-8 PALC16R4-40M 6147H-35 7C147-35C+ 6268-35 7C168A-35C
16RC4-5 PALC16R4L-35C 6147H-45 7C147-45C+ 628128ALFPxx  621268-70SC
6-7681-5 7C281A-45C 6147H-55 7C147-45C+ 628126ALTxx  62128-702C
6-7681A5 7C281A-45C 6147HL-35 7C147-35C* 628128ALFP-xl.  62128-70RZC
6-76161-2 7C291A-50M 6147HL-45 7C147-45C* 626128ALT-0d.  62128L-70SC
6-76161-5 7C291A-50C 6148 7C148-45C L o
6-76161A-2 7C291A-50M 6148H-35 21L48-35C 628128ALP-0SL - 62128LL-70SC
6-76161A-5 7C291A-50C 6148H-45 7C148-45C+ 628128LToaSL - 62128LL-702C
6-76161B-5 7C291A-35C 6148H-55 7C14845C+ 62832H 70199+
76641-2 7C264-55M 6148HL-35 21L48-35C" 62832 70199
766415 7C264-55C 6148HL-45 7C148-45C* 6288-35 7C164-35C
76641A-5 7C264-45C 6148L 7C148-45C* 62932 7C188
7681-2 7C282A-45M 6167-6 7C167A-45C+ 62W256LT-xx CY62256-702C
7681-5 7C282A-45C 6167-8 7C167A-45C+ B2W256LFP-xT  CY62256V-70SC
7681A-5 7C282A-45C 6167H-55 7C167A-45C 62W256LFP-oT - CY62256V-70SNC
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Product Line Cross Reference

HITACHI CYPRESS
62W256LFP-xxT CY62256VL-70SC
62W256LFP-xxT CY62256VL-70SNC
62W256LT-xxSL CY62256VLL-70ZC
62W256L.T-xxSLT  CY62256VIL-
70SNC
6707-20 7C197-20C
6707-25 7C197-25C
6707A-15 7C197-15C
6707A-20 7C197-20C
6707A-25 7C197-25C
6708-20 7C194-20C
6708-25 7C194-25C
6708A-15 7C194-15C
6708A-20 7C194-20C
6708A-25 7C194-25C
6709-20 7C195-20C
6709-25 7C195-25C
6709A-15 7C195-15C
6709A-20 7C195-20C
6709A-25 7C195-25C
6716-25 7C128A-25C
6716-30 7C128A-25C
6787-30 7C187-25C
6788-25 7C164-25C
6788-30 7C164-25C
HYUNDAI CYPRESS
PREFIX: HY PREFIX: CY
62256AT1-xx CY62256-70ZC
62256AR1-xx CY62256-70RZC
62256AJ-xx CY62256-70SC
62256AJ-xx CY62256-70SNC
62256AP-xx CY62256-70PC
62256ALT1-xx CY62256L-70ZC
62256ALR1-xx CY62256L-70RZC
62256ALJ-xx CY62256L-70SNC
62256ALLT1-xx CY62256L-70ZC
62256ALLR1-xx CY62256LL-70RC
62256ALLJ-xx CY62256LL-70SNC
62V256AT1-xx CY62256-70ZC
62V256AR1-xx CY62256-70RZC
62V256AJ-xx CY62256V-70SC

HYUNDAI CYPRESS
62V256AJ-xx CY62256V-70SNC
62V256ALT1-xx  CY62256VL-70ZC
62V256ALR1-xx  CY62256VL-70RZC
62V256ALJ-xX CY62256VL-70SC
62V256ALJ-xx CY62256VL-70SNC
62V256ALLT1-xx  CY62256VLL-70ZC
62V256ALLR1-xx  CY62256VLL-

70RZC
62V256ALLJ-xx  CY62256VLL-

70SNC
628100AG-Xx 62128-70SC
628100AT1-xX 62128-70ZC
628100AR1-xx 62128-70RZC
628100ALG-xx 62128L-70SC
628100ALT1-xx . 62128L-70ZC
628100ALLG-xx  62128LL-70SC
628100ALLT1-xx  62128LL-70ZC
62V8100ALG-xx  62128VL-70SC
62V8100ALT1-xx  62128VL-70ZC
62V8100ALG-xx  62128VLL-70SC
62VB100ALT-xx  62128VLL-70ZC
6264AJ:xx 6264-70SC
6264AJ-xx 6264-70SNC

Ics CYPRESS
1CS9159C-02 CY2254SC-1
AV9159-01 CY22555C-1
1CS9159-05 CY2260

IcT CYPRESS
27CX256-35C CY27H256-35C
27CX256-45C CY27C256-45C
27CX256-55C CY27C256-55C

Icw CYPRESS
W84C60-202 CY2254SC-1
W84C60-402 CY2254SC-1
W48C60-203 CY2255SC-1
W84C60-404 CY2260
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IDT
PREFIX: IDT
PREFIX: IDT
SUFFIX: B
SUFFIX: D
SUFFIX: F
SUFFIX: L
SUFFIX: P
SUFFIX: PF
39C01CB
39C01CC
39C01CM
39C01DB
39C01DC
39C09A
39C09AB
39C10B
39C10BB
39C11A
39C11AB
6116SA25
6116SA35
6116SA35
6116SA35B
6116SA35B
6116SA45
6116SA45
6116SA45B
6116SA45B
6116SA55B
6116SA55B
61298SA15
61298SA25
61298SA25B
61298SA35
61298SA35B
61298SA45
61298SA45B
6167SA15
6167SA20
6167SA20B
6167SA25

CYPRESS
PREFIX: CY
PREFIX: CYM
SUFFIX: B
SUFFIX: D
SUFFIX: F
SUFFIX: L
SUFFIX: P
SUFFIX: A
7C901-32M+
2901CC+
2901CM+
7C901-27M+
7C901-23C+
7C909-40C+
7C909-40M+
7C910-50C-
7C910-51M
7C911-40C+
7C911-40M+
7C128A-25C
7C128A-35C
6116A-35C
7C128A-35MB
6116A-35MB
7C128A-45C
6116A-45C
7C128A-45MB
6116A-45MB
7C128A-55MB
6116A-55MB
7C196-15
7C196-25C
7C196-25MB
7C196-35C
7C196-35MB
7C196-45C
7C196-45MB
7C167A-15C
7C167A-20C
7C167A-20B
7C167A-25C




—

————
—
—_—
—
— ey
——
=
——
—
——F 4
—_—

-

Product Line Cross Reference

ID
6167SA25B
6167SA35
6167SA35B
6167SA45B
6168SA15
6168SA20
6168SA20B
6168SA25
6168SA25B
6168SA35
6168SA35B
6168SA45B
6197SA15
6197SA15
6197SA25
6197SA35
6197SA35B
6197SA45B
6197SA55
6197SA55B
6198SA15
6198SA20
6198SA20B
6198SA25
6198SA25B
6198SA30B
61B298S12
61B298S15
61B298S20
61B298S15B
61B298S20B
7005S35
7005S35
7005S45B
7006S15
7006S17
7006520
7006S25
7006S35
7006S55
7006S70
7015825

=

CYPRESS
7C167A-25M
7C167A-35C
7C167A-35MB
7C167A-45MB
7C168A-15C
7C168A-20C
7C168A-20B
7C168A-25C
7C168A-25MB
7C168A-35C
7C168A-35MB
7C168A-45MB
7C170A-15C
7C170A-20C
7C170A-25C
7C170A-35C
7C170A-35MB
7C170A-45MB
7C170A-45C
7C170A-45MB
7C166-15C
7C166-20C
7C166-A20MB
7C166-25C
7C166-A25MB
7C166A-25MB
7C195-12C
7C195-15C
7C195-20C
7C195-15MB
7C195-20MB
7C144-25C
7C144-35C
7C144-35MB
7C006-15C
7C006-15C
7C006-15C
7006S25C
7006S35C
7C006-55C
7C024-15C
7C145-25C

IDT

7015835
7016525
7016S35
7024815
7024817
7024520
7024825
7024835
7024555
7024555
7025S15
7025217
7025520
7025825
7025835
7133825
7133835
7143825
7143835
71V256-15
71V256-20
71V256-25
71024-15
71024-20
71024-20
71024-25
71028-15
71028-20
71028-25
71256SA15
71256SA20
71256SA20B
71256SA25
71256SA30
71256SA30B
71256SA35.
71256SA35B
71256SA45
71256SA45B
71257SA25
71257SA25B
71257SA35

CYPRESS
7C145-35C
7C016-25C
7C016-35C
7C024-15C
7C024-15C
7C024-15C
7C024-25C
7C024-35C
7C024-55C
7C025-55C
7C025-15C
7C025-15C
7C025-15C
7C025-25C
7C025-35C
7C133-25C
7C133-35C
7C143-25C
7C143-35C
7C1399-15C
7C1399-20C
7C1399-25C
7C109A-15C
7C109A-20C
7C109-20C
7C109-25C
7C106A-15C
7C106A-20C
7C106A-25C
7C199-15C
7C199-20C
7C199-20MB
7C198-25C
7C198-25C
7C198-25MB
7C198-35C
7C198-35MB
7C198-45C
7C198-45MB
7C197-25C
7C197-25MB
7C197-35C

IDT
71257SA35B
71257SA45
71257SA45B
71257SA55
71258SA25
71258SA25B
71258SA35
71258SA35B
71258SA45
71258SA45B
71281SA25
71281SA25B
71281SA35
71281SA35B
71281SA45
71281SA45B
71282SA25
71282SA25B
71282SA35
71282SA35B
71282SA45
7130LA25
7130LA25J
7130LA30
7130LA30J
7130LA35
7130LA35B
7130LA35J
7130LA35LB
7130LA45
7130LA45B
7130LA45J
7130LA45LB
7130LA55
7130LA55B
7130LA55J
7130LA55L52B
7130LA70
7130LA70B
7130LA70J
7130LA70LB
7130LA90LB

CYPRESS
7C197-35MB
7C197-45C
7C197-45MB
7C197-45C
7C194-25C
7C194-25MB
7C194-35C
7C194-35MB
7C194-45C
7C194-45MB
7C191-25C
7C191-25MB
7C191-35C
7C191-35MB
7C191-45C
7C191-45MB
7C192-25C
7C192-25MB
7C192-35C
7C192-35MB
7C192-45C
7C130-25C
7C131-25JC
7C130-30C
7C131-30JC
7C130-35C
7C130-35MB
7C131-35JC
7C130-35LMB
7C130-45C
7C131-45MB
7C131-45JC
7C130-45LMB
7C130-55C
7C131-55MB
7C131-55JC
7C130-55LMB
7C130-55C
7C131-55MB
7C131-55JC
7C130-55LMB
7C131-55LMB
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IDT
7130SA25
7130SA25J
7130SA30
7130SA30J
7130SA35
7130SA35B
7130SA35J
7130SA35LB
7130SA45
7130SA45B
7130SA45J
7130SA45LB
7130SA55
7130SA55B
7130SA55J
7130SA55LB
7130SA70
7130SA70B
7130SA70J
7130SA70LB
7130SA90
7130SA90B
7130SA90J
7130SA90LB
7130SA100
7130SA100B
7130SA100LB
71321LA25
71321LA30
71321LA35
71321LA35B
71321LA45
71321LA45B
71321LA55
71321LA55B
71321LA70
71321LA70B
71321LA90
71321LA90B
71321SA25
71321SA30
71321SA35

CYPRESS
7C130-25C
7C131-25JC
7C130-25C
7C131-30JC
7C130-35C
7C130-35MB
7C131-35JC
7C131-35LMB
7C130-45C
7C130-45MB
7C131-45JC
7C131-45LMB
7C130-55C
7C130-55M
7C131-55JC
7C131-55LMB
7C130-55C
7C130-55MB
7C131-55JC
7C131-55LMB
7C130-55C
7C130-55MB
7C131-55JC
7C131-55LMB
7C130-55C
7C130-55MB
7C131-55LMB
7C136-25C
7C136-30C
7C136-35C
7C136-35MB
7C136-45C
7C136-45MB
7C136-55C
7C136-55MB
7C136-55C
7C136-55MB
7C136-55C
7C136-55MB
7C136-25C
7C136-30C
7C136-35C

IDT
71321SA35B
71321SA45
71321SA45B
71321SA55
71321SA55B
71321SA70
71321SA70B
71321SA90
71321SA90B
713256-20
713256-25
7132LA25
7132LA30
7132LA35
7132LA35B
7132LA45
713214458
7132LAS5
7132LA55B
7132LA70
7132LA70B
7132LA90
7132LA90B
7132LA100
7132LA100B
7132LA120B
7132SA25
7132SA30
7132SA35
7132SA358
71325A45
7132SA45B
7132SA55
7132SA558
7132SA70
7132SA70B
7132SA90
7132SA90B
71325A100
7132SA100B
7132SA1208
71342535

CYPRESS
7C136-35MB
7C136-45C
7C136-45MB
7C136-55C
7C136-55MB
7C1 36-55C
7C136-55MB
7C136-55C
7C136-55MB
7C1399-20C
7C1399-25C
7C132-25C
7C132-30C
7C132-35C
7C132-35MB
7C132-45C
7C132-45MB
7C132-55C*
7C132-55MB
7C132-55C*
7C132-55M"
7C132-55C*
7C132-55M*
7C132-55C*
7C132-55M*
7C132-55M"
7C132-25C
7C132-30C
7C132-35C
7C132-35MB
7C132-45C
7C132-45MB
7C132-55C+
7C132-55MB
7C132-55C+
7C132-55M+
7C132-55C+
7C132-55M+
7C132-55C+
7C132-55M+
7C132-55M+
7C1342-25C

IDT
71342835
713428458
7134835
7134835
7134835452
7134835452
7134835L52
7134835152
7134S45B
71348451528
7140LA25
7140LA25J
7140LA30
7140LA30J
7140LA30L52
7140LA35
7140LA35B
7140LA35J
7140LA35LB
7140LA45
7140LA45B
7140LA45J
7140LA45LB
7140LA55
7140LA55B
7140LA55J52
7140LA55LB
7140LA70
7140LA70B
7140LA70J
7140LA70LB
7140LA90J
7140LA90LB
71408A25
7140SA25J
7140SA30
7140SA30J
7140SA35
7140SA35B
7140SA35J
7140SA35LB
7140SA45

CYPRESS
7C1342-35C
7C1342-35MB
7C134-25C
7C134-35C
7C135-25JC
7C135-35JC
7C135-25LC
7C135-35LC
7C134-35MB
7C135-35LMB
7C140-25C
7C141-25JC
7C140-30C
7C141-30JC
7C141-30LC
7C140-35C
7C140-35MB
7C141-35JC
7C141-35LMB
7C140-45C
7C140-45MB
7C141-45JC
7C141-45LMB
7C140-55C
7C140-55MB
7C141-55JC
7C141-55LMB
7C140-55C
7C140-55MB
7C141-55JC
7C141-55LMB
7C141-55JC
7C141-55LMB
7C140-25C
7C141-25JC
7C140-30C
7C141-30JC
7C140-35C
7C140-35MB
7C141-35JC
7C141-35LMB
7C140-45C
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._,,E Product Line Cross Reference
% CYPRESS

I}

ID CYPRESS IDT ’ CYPRESS IDT CYPRESS
7140SA45B 7C140-45MB 71421SA70 7C146-55C 7164SA45PB 7C186A-45MB
7140SA45J 7C141-45JC 71421SA70B 7C146-55MB 7164SA55B 7C185A-55MB
7140SA45LB 7C141-45LMB 71421SA90 7C146-55C 7164SA55BP 7C185A-55MB
7140SA55 7C140-55C 71421SA90B 7C146-55MB 71681SA25 7C171A-25C
7140SA55B 7C140-55MB 7142LA25 7C142-25C 71681SA25B 7C171A-25MB
7140SA55J 7C141-55JC 7142LA30 7C142-30C 71681SA35 7C171A-35C
7140SA55LB 7C141-55LMB 7142LA35 7C142-35C 71681SA35B 7C171A-35MB
7140SA70 7C140-55C 7142LA35B 7C142-35MB 71681SA45 7C171A-45C
7140SA70B 7C140-55MB 7142LA45 7C142-45C 71681SA45B 7C171A-45MB
71408A70J 7C141-55JC 7142LA45B 7C142-45MB 71681SA55B 7C171A-45MB
7140SA70LB 7C141-55LMB 7142LA55 7C142-55C 71681SA70B 7C171A-45MB
7140SA90 7C140-55C 7142LA55B 7C142-55MB 71681SA85B 7C171A-45MB
7140SA90B 7C140-55MB 7142LA70 7C142-55C 716825A25 7C172A-25C
7140SA90J 7C141-55JC 7142LA70B 7C142-55MB 71682SA25B 7C172A-25MB
7140SA90LB 7C141-55LMB 71428A25 7C142-25C 716825A35 7C172A-35C
7140SA100 7C140-55C 71428A30 7C142-30C 71682SA35B 7C172A-35MB
7140SA100B 7C140-55MB 7142SA35 7C142-35C 71682SA45 7C172A-45C
7140SA100L 7C141-55C 7142SA35B 7C142-35MB 71682SA45B 7C172A-45MB
7140SA100LB 7C141-55MB 7142SA45 7C142-45C 71682SA100B 7C172A-45MB
71420-9 7C178-8.5 71428A45B 7C142-45MB 7187SA15 7C187-15C
71420-10 7C178-9.5 7142SA55 7C142-55C 7187SA20 7C187-20C
71420-12 7C178-12 7142SA55B 7C142-55MB 7187SA25 7C187-25C
71421LA25 7C146-25C 71428A70 7C142-55C 7187SA25B 7C187A-25MB
71421LA30 7C146-30C 71425A70B 7C142-55MB 7187SA30 7C187-25C
71421LA35 7C146-35C 71V432S7PF CY7C1335-75AC 7187SA30B 7C187A-25MB
71421LA35B 7C146-35MB 71V432S8PF CY7C1335-66AC 7187SA35 7C187-35C
71421LA45 7C146-45C 71V432S10PF CY7C1335-60AC 7187SA35B 7C187A-35MB
71421LA458B 7C146-45MB 7164SA20 7C185-20C 7187SA45B 7C187A-45MB
71421LA55 7C146-55C 7164SA20P 7C186-20C 7188SA15 7C164-15C
71421LA55B 7C146-55MB 7164SA25 7C185-25C 7188SA20 7C164-20C
71421LA70 7C146-55C 7164SA25B 7C185A-25MB 7188SA20B 7C164A-20MB
71421LA70B 7C146-55MB 7164SA25P 7C186-25C 7188SA25 7C164-25C
71421LA90 7C146-55C 7164SA25PB 7C186A-25MB 7188SA25B 7C164A-25MB
71421LA90B 7C146-55MB 7164SA30 7C185-25C 7188SA30 7C164-25C
714218A25 7C146-25C 7164SA30B 7C185A-25MB 7188SA35 7C164-35C
71421SA30 7C146-30C 7164SA30P 7C186-25C 7188SA35B 7C164A-35MB
71421SA35 7C146-35C 7164SA30PB 7C186A-25MB 71981835 7C161-35C
71421SA35B 7C146-35MB 7164SA35 7C185-35C 719818358 7C161A-35M
71421SA45 7C146-45C 7164SA35B 7C185A-35MB 71981845 7C161-45C
71421SA45B 7C146-45MB 7164SA35P 7C186-35C 71981S45B 7C161A-45M
71421SA55 7C146-55C 7164SA35PB 7C186A-35MB 719818558 7C161A-45M
71421SA55B 7C146-55MB 7164SA45B 7C185A-45MB 71981S70B 7C161A-45M

1-43



%?iz Product Line Cross Reference

# CYPRESS

DT CYPRESS DT CYPRESS IDT CYPRESS
71981S85B 7C161A-45M 7201LA30TB 7C421-30MB 7202LA20T 7C425-20C
71982S35 7C162-35C 7201LA35 7C420-30C 7202LA25 7C424-25C
719825358 7C162A-35M 7201LA35T 7C421-30C 7202LA25T 7C425-25C
71982S45B 7C162A-45M 7201LA40B 7C420-40MB 7202LA30B 7C424-30MB
7198835 7C166-35C 7201LA40TB 7C421-40MB 7202LA30TB 7C425-30MB
7198S35B 7C166A-35M 7201LA50 7C420-40C 7202LA35 7C424-30C
71985458 7C166A-45M 7201LA50B 7C420-40MB 7202LA35T 7C425-30C
71B256A12 7C199-12C 7201LA50T 7C421-40C 7202L.A40B 7C424-40MB
71B256S20 7C199-20C 7201LAS0TB 7C421-40MB 7202L.A40TB 7C425-40MB
71B256S20B 7C199-20MB 7201LA65 7C420-65C 7202LA50 7C424-40C
71B256SA12 7C199-12C 7201LAG5B 7C420-65MB 72021.A50B 7C424-40MB
71B258512 7C194-12C 7201LA65T 7C421-65C 7202LA50T 7C425-40C
71B258515 7C194-15C 7201LA65TB 7C421-65MB 7202LA50TB 7C425-40MB
71B258S15B 7C194-15MB 7201LA80 7C420-65C 7202LA65 7C424-65C
71B258520 7C194-20C 7201LA80B 7C420-65MB 7202LA65B 7C424-65MB
71B258520B 7C194-20MB 7201LA120 7C420-65C 7202LA65T 7C425-65C
71B259 7C188 7201LA120B 7C420-65MB 7202LAG5TB 7C425-65MB
71B2595 7C188 7201SA15 7C421-15 7202L.A80 7C424-65C
7200LA15 7C419-15 7201SA20 7C420-20C 7202LA80B 7C424-65MB
7200LA20T 7C419-20 7201SA20T 7C421-20C 7202LA120 7C424-65C
7200LA25T 7C419-25 7201SA25 7C420-25C 7202LA120B 7C424-65MB
7200LA30T 7C419-30 7201SA25T 7C421-25C 7202SA15 7C425-15
7200LA35T 7C419-30 7201SA30B 7C420-30MB 7202SA20 7C424-20C
7200LA40T 7C419-40 7201SA30TB 7C421-30MB 7202SA20T 7C425-20C
7200LA50T 7C41 9-50 7201SA35 7C420-30C 7202SA25 7C424-25C
7200LAG5T 7C419-65 7201SA35T 7C421-30C 7202SA25T 7C425-25C
7200LA80T 7C419-65 7201SA40B 7C420-40MB 7202SA30B 7C424-30MB
7200SA15 7C419-15 7201SA40TB 7C421-40MB 7202SA30TB 7C425-30MB
7200SA20T 7C419-20 7201SA50 7C420-40C 7202SA35 7C424-30C
7200SA25T 7C419-25 7201SA50B 7C420-40MB 7202SA35T 7C425-30C
7200SA30T 7C419-30 7201SA50T 7C421-40C 7202SA40B 7C424-40MB
7200SA35T 7C419-30 7201SA50TB 7C421-40MB 7202SA40TB 7C425-40MB
7200SA40T 7C419-40 7201SA65 7C420-65C 7202SA50 7C424-40C
7200SA50T 7C419-50 7201SA65B 7C420-65MB 7202SA50B 7C424-40MB
7200SA65T 7C419-65 7201SA65T 7C421-65C 7202SA50T 7C425-40C
7200SA80T 7C419-65 7201SA65TB 7C421-65MB 7202SA50TB 7C425-40MB
7201LA15 7C421-15 7201SA80 7C420-65C 7202SA65 7C424-65C
7201LA20 7C420-20C k 7201SA80B 7C420-65MB 7202SA65B 7C424-65MB
7201LA20T 7C421-20C 7201SA120 7C420-65C 7202SA65T 7C425-65C
7201LA25 7C420-25C 7201SA120B 7C420-65MB 7202SA65TB 7C425-65MB
7201LA25T 7C421-25C 7202LA15 7C425-15 7202SA80 7C424-65C
7201LA30B 7C420-30MB 7202LA20 7C424-20C 7202SA80B 7C424-65MB




!!:y;

Product Line Cross Reference

Ilﬁ

%i CYPRESS

DT CYPRESS IDT CYPRESS IDT CYPRESS

7202SA120 7C424-65C 7203580 7C428-65C 7206-20 7C462-20

7202SA120B 7C424-65MB 7203S80B 7C428-65MB 7206-25 7C462-25

7203L20 7C428-20C 7203S80T 7C429-65C 7207L15 7C464-15

7203L20T 7C429-20C 7203S80TB 7C429-65MB 7207L20 7C464-15

7203L25 7C428-25C 7204825 7C432-25C 7207125 7C464-25

7203L25B 7C428-25MB 7204S825T 7C433-25C 7207135 7C464-25

7203L25T 7C429-25C 7204L.30 7C432-30C 7207L30 7C464-40

7203L25TB 7C429-25MB 7204L30T 7C433-30C 72201L15 7C4201-15
7203L30 7C428-30C 7204L35B 7C432-30MB 72201L25 7C4201-25
7203L30T 7C429-30C 7264L35TB 7C433-30MB 72201L35 7C4201-35
7203L35B 7C428-30MB 7204L40 7C432-40C 72205LB15 7C4205-15
7203L35TB 7C429-30MB 7204L40T 7C433-40C 72205LB25 7C4205-25
7203140 7C428-40C 7204L55B 7C432-40MB 72205LB35 7C4205-35
7203L40T 7C429-40C 7204L55TB 7C433-40MB 72211L15 7C4211-15
7203L55B 7C428-40MB 7204L65 7C432-65C 7221125 7C4211-25
7203L55TB 7C429-40MB 7204L65B 7C432-65MB 72211L35 7C4211-35
7203L65 7C428-65C 7204L65T 7C433-65C 72215LB15 7C4215-15
7203L65B 7C428-65MB 7204L65TB 7C433-65MB 72215LB25 7C4215-25
7203L65T 7C429-65C 7204L.80B 7C432-65MB 72215LB35 7C4215-35
7203L65TB 7C429-65MB 7204L80TB 7C433-65MB 72221L15 7C4221-15
7203L80 7C428-65C 7204S30 7C432-30C 72221L25 7C4221-25
7203L80B 7C428-65MB 7204S30T 7C433-30C 72221L35 7C4221-35
7203L80T 7C429-65C 7204S35B 7C432-30MB 72225LB15 7C4225-15
7203L80TB 7C429-65MB 7204S35TB 7C433-30MB 722251 B25 7C4225-25
7203520 7C428-20C 7204540 7C432-40C 722251.B35 7C4225-35
7203S520T 7C429-20C 72045407 7C433-40C 72231L15 7C4231-15
7203S25 7C428-25C 7204S55B 7C432-40MB 72231L25 7C4231-25
7203S25B 7C428-25MB 7204S55TB 7C433-40MB 72231L35 7C4231-35
7203S25T 7C429-25C 7204565 7C432-65C 72235LB15 7C4235-15
7203S25TB 7C429-25MB 7204S65B 7C432-65MB 72235LB25 7C4235-25
7203S30 7C428-30C 7204S65T 7C433-65C 72235LB35 7C4235-35
7203S30T 7C429-30C 7204S65TB 7C433-65MB 72241115 7C4241-15
7203S35B 7C428-30MB 7204S80B 7C432-65MB 72241125 7C4241-25
7203S35TB 7C429-30MB 7204S80TB 7C433-65MB 72241135 7C4241-35
7203540 7C428-40C 7205L20 7C460-15C 72245LB15 7C4245-15
7203S40T 7C429-40C 7205L25 7C460-25C 72245LB25 7C4245-25
7203S55B 7C428-40MB 7205L30B 7C460-15MB 72245L.B35 7C4245-35
7203S55TB 7C429-40MB 7205L.30B 7C460-25MB 72251154 7C4251-15J
7203S65 7C428-65C 7205L35 7C460-25C 722511254 7C4251-25J
7203S65B 7C428-65MB 7205L50 7C460-40C 72251L35J 7C4251-35J
7203S65T 7C429-65C 7205L50B 7C460-40MB 72251L20J 7C4251-15J
7203S65TB 7C429-65MB 7206-15 7C462-15 72401L10 7C401-10C
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Product Line Cross Reference

# CYPRESS
IDT CYPRESS
72401L10B 7C401-10MB
72401L15 7C401-15C
72401L15B 7C401-15MB
72401125 7C401-25C
72401L25B 7C401-25MB
72401L35 7C401-25C
72401L.35B 7C401-25MB
72401L45 7C401-25C
72402L10 7C402-10C
72402L10B 7C402-10MB
72402115 7C402-15C
72402L15B 7C402-15MB
72402L.25 7C402-25C
724021258 7C402-25MB
72402L35 7C402-25C
72402L.35B 7C402-25MB
72402L45 7C402-25C
72403L10 7C403-10C
72403L10B 7C403-10MB
72403L15 7C403-15C
72403L15B 7C403-15MB
72403L25 7C403-25C
72403L25B 7C403-25MB
72403L35 7C403-25C
72403L35B 7C403-25MB
72403L45 7C403-25C
72404L10 7C404-10C
72404L10B 7C404-10MB
72404115 7C404-15C
72404L15B 7C404-15MB
72421L15 7C4421-15
72421L25 7C4421-25
72421135 7C4421-35
72404125 7C404-25C
72404L.258 7C404-25MB
72404135 7C404-25C
72404L35B 7C404-25MB
72404145 7C404-25C
72801L15 7C4801-15
72801L20 7C4801-15
72801L25 7C4801-25
72801L35 7C4801-35

IDT CYPRESS
72811L15 7C4811-15
72821120 7C4811-15
72831125 7C4811-25
72841L35 7C4811-35
7M4017840C 1830HD-35C
7M4017545C 1830HD-45C
7M4017S50C 1830HD-45C
7M4017S50CB 1830HD-45MB
7M4017855C 1830HD-55C
7M4017560C 1830HD-55C
7M4017S60CB 1830HD-55MB
7M4017S70C 1830HD-55C
7M4017570CB 1830HD-55MB
7MP4031 M1821PZ
7MP4036Z M1831PZ
7MP4036M M1831PM
7MP4036Z M1836PZ
7MP4036M M1836PM
7MP4045Z M1841PZ
7MP4045M M1841PM
7MP4120Z M1851PZ

| 7MP4120M M1851PM
7MP6121S M7450PM-33C
7MP61228 M7451PM-33C
7MP6133833 M7427PB-20
7MP6134833 M7428PB-20
7MP6151833 M9230PB-20
7MP6152533 M9231PB-20
7MP6157S M7432PB-12/15C
7MP6183S M7424PB-20C
7MP6184S M7425PB-20C
™ CYPRESS
IMISC478 CY22545C-1
IMISC498 CY2254SC-1
INTEL CYPRESS
PREFIX: 85C PREFIX: CY
PREFIX: 85C PREFIX: PLD
PREFIX: D SUFFIX: D
PREFIX: L SUFFIX: L

INTEL CYPRESS
PREFIX: P SUFFIX: P
SUFFIX: /B SUFFIX: B
1223-35 7C148-35C
1223M-35 7C148-25M+
1400-35 7C167A-35C
1400M-45 7C167A-45M
1403-25 7C167A-25C
1403-35 7C167A-35C+
1403LM-35 7C167A-35M*
1403M-35 7C167A-35M+
1420-45 7C168A-35C
1420M-55 7C168A-45M+
1423-25 7C168A-25C+
1423-35 7C168A-35C+
1423M-35 7C168A-35M*
1433-30 7C128A-25C+
1433-35 7C128A-35C+
1433M-35 7C128A-35M+
22V10-10C PALC22V10D-7C
22V10-10C PALC22V10D-10C
22V10-10C PAL22V10C-7C+
22V10-10C PAL22V10C-10C+
22V10-15C PALC22V10B-15C
22V10-15C PALC22V10D-15C

ISSi CYPRESS
PREFIX: IS PREFIX: CY
SUFFIX: CW SUFFIX: W
SUFFIX: PL SUFFIX: J
27HC010-30C 27H010-30C
27HC010-45C 27H010-45C
27HC010-55C 27H010-55C
27HC010-70C 27C010-70C
61C1024 7C1009
61C1024-xxU 62128-70SC
61C1024-xxT 62128-70ZC
61C512 7C1512
61C632A-5TQ CY7C1335-100AC
61C632A-7TQ CY7C1335-66AC
61C632A-8TQ CY7C1335-60AC
62C256-45T 62256-70ZC
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Product Line Cross Reference

Issi CYPRESS
62C256-xxU 62256-70SC
62C256-xxU 62256-70SNC
62C256-45T 62256L.-70ZC
62C256-xxU 622561.-70SNC
62C256-45T 62256LL-70ZC
62C256-xxU 62256LL-70SNC
62C512 7C1512
62C64-xxU 6264-70SC
62C64-xxU 6264-70SNC
62LV256-xxT 62256V-70ZC
62LV256-xxT 62256VL-70ZC
62LV256-xxT 62256VLL-70ZC
LATTICE CYPRESS
PREFIX: EE PREFIX: CY
PREFIX: GAL PREFIX: CY
PREFIX: ST PREFIX: CY
SUFFIX: B SUFFIX: B
SUFFIX: D SUFFIX: D
SUFFIX: L SUFFIX: L
SUFFIX: P SUFFIX: P

GAL16V8A-10LJ
GAL16V8A-10LP
GAL16V8A-15LJ
GAL16V8A-15LP
GAL16V8A-15QJ
GAL16V8A-15QP
GAL16V8A-25LJ
GAL16V8A-25LP
GAL16V8A-25QJ
GAL16V8A-25QP
GAL16V8B-7LJ
GAL16V8B-7LP
GAL16V8B-10LJ
GAL16V8B-10LJI
GAL16V8B-10LP
GAL16V8B-10LPI
GAL16V8B-15LJI
GAL16V8B-15LPI
GAL16V8B-25LJI
GAL16V8B-25LPI

PALCE16V8-10JC
PALCE16V8-10PC
PALCE16V8-15JC
PALCE16V8-15PC
PALCE16V8L-156JC
PALCE16V8L-15PC
PALCE16V8-25JC
PALCE16V8-25PC
PALCE16V8L-25JC
PALCE16V8L-25PC
PALCE16V8-7JC
PALCE16V8-7PC
PALCE16V8-10JC
PALCE16V8-10JI
PALCE16V8-10PC
PALCE16V8-10PI
PALCE16V8-15JI
PALCE16V8-15PI
PALCE16V8-25J1
PALCE16V8-25PI

LATTICE
GAL16V8C-5LJ
GAL20V8A
GAL20V8B
GAL22V10B-7LJ
GAL22V10B-7LP
GAL22V10B-10LJ
GAL22V10B-10LP

GAL22V10B-
15LD/883

GAL22V10B-15LJ
GAL22V10B-15LJI
GAL22V10B-15LP

GAL22V10B-
15LPI

GAL22V10B-
15LR/883

GAL22V10B-20LJI

GAL22V10B-
20LD/883

GAL22V10B-
20LPI
GAL22V10B-
20LR/883

GAL22V10B-
25LD/883

GAL22V10B-25LJ
GAL22V10B-25LJI
GAL22V10B-25LP

GAL22V10B-
25LPI

GAL22V10B-
25L.R/883

GAL22V10B-
30LD/883

GAL22V10B-
30LR/883

GAL22V10C-5LJ
GAL22V10C-7LJ
GAL22V10C-7PC

CYPRESS
PALCE16V8-5JC
PALCE20V8
PALCE20V8
PALCE22V10-7JC
PALCE22V10-7PC
PALCE22V10-10JC
PALCE22V10-10PC

PALCE22V10-
15DMB

PALCE22V10-15JC
PALCE22V10-15J]
PALCE22V10-15PC
PALCE22V10-15P|

PALCE22V10-
15LMB
PALCE22V10-15JI
PALCE22V10-
15DMB
PALCE22V10-15PI
PALCE22V10-
15LMB
PALCE22V10-
25DMB
PALCE22V10-25JC
PALCE22V10-25JI

PALCE22V10-25PC
PALCE22V10-25P!

PALCE22V10-
25LMB
PALCE22V10-
25DMB
PALCE22V10-
25LMB
PALCE22V10-5JC

PALCE22V10-7JC
PALCE22V10-7PC

MACRONIX
27C1000-55C
27C1000-70C
27C1000-90C
27C1000-120C
27C1000-150C
27C1000-200C
27C256-45C
27C256-55C
27C256-70C
27C256-90C
27C256-120C
27C256-150C
27C256-200C
27C512-45C
27C512-55C
27C512-70C
27C512-90C
27C512-120C
27C512-150C

CYPRESS
27C010-55C
27C010-70C
27C010-90C
27C010-120C
27C010-150C
27C010-200C
27C256A-45C
27C256A-55C
27C256A-70C
27C256A-90C
27C256A-120C
27C256A-150C
27C256A-200C
27H512-45C
27H512-55C
27C512-70C
27C512-90C
27C512-120C
27C512-150C

MACRONIX
PREFIX: MX
SUFFIX: P
SUFFIX: Q
SUFFIX: D
SUFFIX: T
27C1000-45C

CYPRESS
PREFIX: CY
SUFFIX: P .
SUFFIX: J
SUFFIX: W
SUFFIX: Z
27H010-45C

27C512-200C 27C512-200C
MICROCHIP CYPRESS
SUFFIX: J SUFFIX: W
SUFFIX: P SUFFIX: P
SUFFIX: L SUFFIX: J
27C64-12 27C64-120C
27C64-15 27C64-150C
27C64-17 27C64-150C
27C64-20 27C64-200C
27C64-25 27C64-200C
27C128-12 CY27C128-120C
27C128-15 CY27C128-150C
27C128-17 CY27C128-150C
27C128-20 CY27C128-200C
27C128-25 CY27C128-200C
27C256-10 CY27C256A-90C
27C256-12 CY27C256A-120C
27C256-15 CY27C256A-150C
27C256-20 CY27C256A-200C
27C512-10 27C512-90C
27C512-12 27C512-120C
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Product Line Cross Reference

MICROCHIP CYPRESS
27C512-15 27C512-150C
27C512-20 27C512-200C
27C512-90 27C512-90C
27HC256-55 CY27C256A-55C
27HC256-70 CY27C256A-70C
27HC256-90 CY27C256A-90C
MICROLINEAR CYPRESS
SUFFIX: CQ SUFFIX: JC
4663 7C4663
MICRON** CYPRESS
PREFIX: MT PREFIX: CY
5C2568-12 7C199-12
5C2565-12 7C195-12
5C2564-12 7C194-12
5C2561-12 7C197-12
58LC64K18-10 7C1031-10
58L.C64K18-9 7C1031-8.5
58LC64K18B2 7C1331
5C1001-15C 7C107A-15C
5C1001-20C 7C107A-20C
5C1001-25C 7C107A-25C
5C1008-20C 7C109-20C
5C1008-25C 7C109-25C
5C1008-12C 7C109A-12C
5C1008-15C 7C109A-15C
5C1008-20C 7C109A-20C
5C1601-15 7C167A-15C
5C1601-20C 7C167A-20C
5C1601-25C 7C167A-25C '
5C1601-30 7C167A-25C
5C1601-35C 7C167A-35C
5G1604-15 7C168A-15C
5C1604-20C 7C168A-20C
5C1604-25C 7C168A-25C
5C1604-30 7C168A-25C
5C1604-35C 7C168A-35C
5C1605-15 7C170A-15C
5C1605-20C 7C170A-20C
5C1605-25C 7C170A-25C

MICRON**
5C1605-30
5C1605-35C
5C1608-15
5C1608-20C
5C1608-25C
5C1608-35C
5C2561-15
5C2561-20
5C2561-25
5C2561-30
5C2561-35
5C2561-45
5C2564-15
5C2564-20
5C2564-25
5C2564-30
5C2564-35

| 5C2564-45

5C2565-15
5C2565-20
5C2565-25
5C2565-30
5C2565-35
5C2565-45
5C2568-15
5C2568-20
5C2568-25
5C2568-30
5C2568-35
5C2568-45
5C2889-20C
5C2889-25C
5C6404-15
5C6404-20
5C6404-25
5C6404-30
5C6404-35
5C6405-15
5C6405-20C
5C6405-25C
5C6405-30
5C6405-35C

CYPRESS
7C170A-25C
7C170A-35C
7C128A-15C
7C128A-20C
7C128A-25C
7C128A-35C
7C197-15
7C197-20
7C197-25C
7C197-25C
7C197-35C
7C197-45C
7C194-15
7C194-20
7C194-25C
7C194-25C
7C194-35C
7C194-45C
7C195-15
7C195-20
7C195-25C
7C195-25C
7C195-35C
7C195-45C
7C199-15
7C199-20
7C199-25C
7C199-25C
7C199-35C
7C199-45C
7C188-20C
7C188-25C
7C164-15C
7C164-20C
7C164-25C
7C164-25C
7C164-35C
7C166-15C
7C166-20C
7C166-25C

7C166-25C -

7C166-35C

MICRON**
5C6408-15
5C6408-20C
5C6408-25C
5C6408-30
5C6408-35C
5LC2568-15
5LC2568-20C
5LC2568-25C
58LC32K32D8L-8.5
58LC32K32D8L-10
58LC32K32D8L-15

CYPRESS
7C185-15C
7C185-20C
7C185-25C
7C185-25C
7C185-35C
7C1399-15
7C1399-20C
7C1399-25C
7C1335-117AC
7C1335-100AC
7C1335-66AC

58LC32K32G1L- 7C1337-117AC
G-8.5
58LC32K32G1L- 7C1337-100AC
G-10
85C1664-30C 1620HD-30C
85C8128-25 M1420PD-25C
85C8128-35 M1420PD-35C
85C8128-45C 1423PD-45C
MITSUBISHI CYPRESS
PREFIX: M5L PREFIX: CY
PREFIX: M5M PREFIX: CY
SUFFIX: AP SUFFIX: L
SUFFIX: FP SUFFIX: F
SUFFIX: K SUFFIX: D
SUFFIX: P SUFFIX: P
8516322 M1821PZ
851632M M1821PM
886432Z M1831PZ
856432M M1831PM
88256322 M1841PZ
8525632M M1841PM
4S12832Z M1836PZ
4512832M M1836PM
21C67P-35 7C167A-35C
21C67P-45 7C167A-45C
21C67P-55 7C167A-45C
21C68P-35 7C168A-35C
21C68P-45 7C168A-45C
21C68P-55 7C168A-45C
27C256-85 27C256A-70C
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Product Line Cross Reference

==# CYPRESS
MITSUBISHI CYPRESS MITSUBISHI CYPRESS MM/AMD CYPRESS
27C256-100 27C256A-90C 5256CFP-xxLL CYSG'?I%56LL- PAL20R8AM PLDC20G10-30M
70!
27C256-120 27C256A-120C PAL20RBAC PLDC20G10-25C
5256CVP-xxVLL ~ CY62256VL-70ZC
27C256-150 27C256A-150C PAL20R8A-2M PLDC20G10-40M
5256CRV-xxVLL  CY62256VL-
27C256-170 27C256A-150C 70RZC PAL20R8A-2C PLDC20G10-35C
5165L-70 7C186-55C+ 5256CFP-xxVLL CY62256VL-70SC PAL20R6M PLDC20G10-40M
5165L-100 7C186-55C+ 5256CFP-xxVLL CY62256VL- PAL20R6C PLDC20G10-35C
5165L-120 7C186-55C+ 70SNC PAL20R6AM PLDC20G10-30M
5165P-70 7C186-55C+ 5256CVPxVXL $J§§256VLL' PAL20R6AC PLDC20G10-25C
5165P-100 7C186-55C+ 5256CRV-xxVXL CY62256VLL- PAL20R6A-2M PLDC20G10-40M
5165P-120 7C186-55C+ 70RZC PAL20R6A-2C PLDC20G10-35C
5178P-45 7C186-45C+ - PAL20R4M PLDC20G10-40M
5178P-55 7C186-55C+ 5057.0-35 7C197-35C PAL20R4C PLDC20G10-35C
5187P-25 7C187-25C 5257045 7C197-45C PAL20R4AM PLDC20G10-30M
5187P-35 7C187-35C 5057P-35 7C197-85C PAL20R4AC PLDC20G10-25C
5187P-45 7C187-45C 5257P-45 7G197-45C PAL20R4A-2M PLDC20G10-40M
5187P-55 7C187-45C 52580-45 7C194-45C PAL20R4A-2C PLDC20G10-35C
5188P-25 7C164-25C 5258P-35 7G194-35C PAL20L8M PLDC20G10-40M
51008BFP-xxL 62128-70SC 5058P-45 7G194-45C PAL20L8C PLDC20G10-35C
51008BVP-xxL 62128-70ZC 50B79P/ 7c188 PAL20L8AM PLDC20G10-30M
51008BRV-xxL 62128-70RZC 5V1132FP-6 7C1335-100AC PAL20L8AC PLDC20G10-25C
51008BFP-xxL 62128L-70SC 5V1132FP-7 7C1335-75AC PAL20L8A-2M PLDC20G10-40M
51008BVP-xxL 62128L-70ZC 5V1132FP-8 7C1335-66AC PAL20L8A-2C PLDC20G10-35C
51TOBAFP-xxSL  62128LL-70SC 5V1132FP-10 7C1335-60AC PAL20L2M PLDC20G10-40M
51TOBAVP-xxSL  62128LL-70ZC 5V1132FP-7L 7C1335L-75AC PAL20L2C PLDC20G10-35C
51008BFP-xxVL  62128VL-70SC 5V1132FP-8L 7C1335L-66AC PAL20L10M PLDC20G10-40M
51008BVP-xxVL  62128VL-xxVL 5V1132FP-10L 7C1335L-60AC PAL20L10C PLDC20G10-35C
51TOBAFP-xxVSL  62128VLL-70SC 5V1132AFP-6 7C1335-100AC PAL20L10AM PLDC20G10-30M
51TO8AVP-xxVSL ~ 62128VLL-70ZC 5V1132AFP-7 7C1335-75AC PAL20L10AC PLDC20G10-35C
5188P-35 7C164-35C 5V1132AFP-8 7C1335-66AC PAL18L4M PLDC20G10-40M
5188P-45 7C164-45C 5v278 701399 PAL18L4C PLDC20G10-35C
5188P-55 7C164-45C PAL16R8M PALC16R8-40M
5256CVP-xx CY62256-70ZC PAL16R8D-4C PALC1648L-25C
MMIAMD CYPRESS
5256CRV-Xx CY62256-70RZC PAL16RSC PALC16R8-35C
SUFFIX: 883B SUFFIX: B
5256CFP-xx CY62256-70SC PAL16R8BM PALC16R8-20M
SUFFIX: F SUFFIX: F .
5256CFP-xx CY62256-70SNC PAL16R8B-4M PALC16R8-40M
SUFFIX: J SUFFIX: D
5256CP-xx CY62256-70PC PAL16R8B-4C PALC16R8L-35C
SUFFIX: L SUFFIX: L
5256CVP-xxL CY62256L-70ZC PAL16R8B-2M PALC16R8-30M
SUFFIX: N SUFFIX: P
5256CRV-xxL CY62256L-70RZC PAL16R8B-2C PALC16R8-25C
SUFFIX: SHRP SUFFIX: B
5256CFP-xxL CY62256L-70SNC PAL16R8AM PALC16R8-30M
PALC22V10/A PALC22V10-35C
5256CVP-xxLL CY62256L-70ZC PAL16R8AC PALC16R8-25C
PAL20R8M PLDC20G10-40M
5256CRV-xxLL CY62256LL-70RC PAL16R8A-4M PALC16R8-40M
PAL20R8C PLDC20G10-35C
PAL16R8A-4C PALC16R8L-35C
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Product Line Cross Refeyrence

MMI/AMD
PAL16R8A-2M
PAL16R8A-2C
PAL16R6M
PAL16R6D-4C
PAL16R6C
PAL16R6BM
PAL16R6B-4M
PAL16R6B-4C
PAL16R6B-2M
PAL16R6B-2C
PAL16R6AM
PAL16R6AC
PAL16R6A-4M
PAL16R6A-4C
PAL16R6A-2M
PAL16R6A-2C
PAL16R4M
PAL16R4D-4C
PAL16R4C
PAL16R4BM
PAL16R4B-4M
PAL16R4B-4C
PAL16R4B-2M
PAL16R4B-2C
PAL16R4AM
PAL16R4AC
PAL16R4A-4M
PAL16R4A-4C
PAL16R4A-2M
PAL16R4A-2C
PAL16L8M
PAL16L8D-4M
PAL16L8D-4C
PAL16L8C
PAL16L8BM
PAL16L8B-4M
PAL16L8B-4C
PAL16L8B-2M
PAL16L8B-2C
PAL16L8AM
PAL16L8AC
PAL16L8A-4M

CYPRESS
PALC16R8-40M
PALC16R8-35C
PALC16R6-40M
PALC16R6L-25C
PALC16R6-35C
PALC16R6-20M
PALC16R6-40M
PALC16R6L-35C
PALC16R6-30M
PALC16R6-25C
PALC16R6-30M
PALC16R6-25C
PALC16R6-40M
PALC16R6L-35C
PALC16R6-40M
PALC16R6-35C
PALC16R4-40M
PALC16R4L-25C
PALC16R4-35C
PALC16R4-20M
PALC16R4-40M
PALC16R4L-35C
PALC16R4-30M
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4-40M
PALC16R4L-35C
PALC16R4-40M
PALC16R4-35C
PALC16L8-40M
PALC16L8-30M
PALC16L8L-25C
PALC16L8-35C
PALC16L8-20M
PALC16L8-40M
PALC16L8L-35C
PALC16L8-30M
PALC16L8-35C
PALC16L8-30M
PALC16L8-25C
PALC16L8-40M

MMIAMD CYPRESS
PAL16L8A-4C PALC16L8L-35C
PAL16L8A-2M PALC16L8-40M
PAL16L8A-2C PALC16L8-35C
PAL16L6M PLDC20G10-40M
PAL16L6C PLDC20G10-35C
PAL14L8M PLDC20G10-40M
PAL14L8C PLDC20G10-35C
PAL12L10M PLDC20G10-40M
PAL12L10C PLDC20G10-35C
MOSEL CYPRESS
PREFIX: MS PREFIX: CY
6264L-xxFC 6264-70SC
6264L-xxFC 6264-70SNC
62256L-70FC 62256-70SC
62256L-70FC 62256-70SNC
62256L-70FC 62256L-70SNC
62256LL-70FC 62256LL-70SNC
MOTOROLA CYPRESS
PREFIX: MCM PREFIX: CY
SUFFIX: BXAJC ~ SUFFIX: MB
SUFFIX: P SUFFIX: P
SUFFIX: S SUFFIX: D
SUFFIX: Z SUFFIX: L
1423-45 7C168A-45C+
2016H-45 6116A-45C
2018-35 7C128A-35C
2167H-35 7C167A-35C
2167H-45 7C167A-45C
6164-45 7C186-45C
6168-35 7C168A-35C+
6205D-20 7C188-20C
6205D-25 7C188-25C
6206D-12 7C199-12C
6206D-15 7C199-15
6206D-20 7C199-20
6206D-25 7C199-25
6206D-35 7C199-35C
6207C-15 7C197-15
6207C-20 7C197-20
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MOTOROLA
6207C-25
6207C-35
6208C-12
6208C-15
6208C-20
6208C-25
6208C-35
6209C-12
6209-15
6209C-20
6209C-25
6226-20
6226-25
62298
6264-15C
6264-25
6264-25
6264-30
6264-30
6264-35
6264-35
6264-45
6265C-25
6268P25
6268P35
6268P40
6268P45
6269P20
6269P25
6269P35
6270-20
6270-25
6270-35
6287-15
6287-20
6287-25
6287-35
6288-15
6288-25
6288-30
6288-35
6290-15

CYPRESS
7C197-25
7C197-35
7G194-12C
7C194-15C
7C194-20
7C194-25
7C194-35
7C195-12C
7C195-15C
7C195-20C
7C195-25C
7G109-20C
7C109-25C
7C1006
7C185-15C
7C185-25C
7C186-25C
7C185-25C
7C186-25C
7C185-35C
7C186-35C
7C186-45C
7C182-25C
7C168A-25C
7C168A-35C
7C168A-40C
7C168A-45C
7C169A-20C
7C169A-25C
7C169A-35C
7C170A-20C
7C170A-25C
7C170A-35C
7C187-15C
7C187-20C
7C187-25C
7C187-35C
7C164-15C
7C164-25C
7C164-25C
7C164-35C
7C166-15C




—'%? e Product Line Cross Reference

——2= CYPRESS
MOTOROLA CYPRESS NATIONAL CYPRESS NATIONAL CYPRESS
6290-20 7C166-20C 27C128-15C 27C128-150C+ GAL22Vv10-201 PALCE22V10-151-
6290-25 7C166-25C 27C128-20C 27C128-200C+ GAL22V10-20M PALCE22V10-15M
6290-35 7C166-35C 27C256-100 27C256A-90C GAL22V10-25C PALCE22V10-25C
62V06D-20 7C1399-20C 27C256-120 27C256A-120C GAL22V10-30I PALCE22V10-251
62V06D-25 7C1399-25C 27C256-150 27C256-150C+ GAL22V10-30M PALCE22V10-25M
6306D 7C1399 27C256-200 27C256-200C+ NMF512X9-15 7C421-15
6726A-12 7C109A-12C 27C512-120C 27C512-120C NMF512X9-25 7C421-25
6726A-15 7C109A-15C 27C512-150C 27C512-150C NMF2048X9-20 7C429-20
6726A-20 7C109A-20C 27C512-200C 27C512-200C NMF4096X9A-25 7C433-25
67H518-9 7C178-85 27P010-70C 27C010-70C PAL164A2M PALC16R4-40M
67H518-12 7C178-12 27P010-90C 27C010-90C PAL16L8A2C PALC16L8-35C
67H518-9 7C1031-8.5 27P010-100C 27C010-90C PAL16L8A2M PALC16L8-40M
67H518-12 7C1031-12 77LS5181 7C282A-45M PAL16L8AC PALC16L8-25C
775181 7C282A-45M PAL16L8AM PALC16L8-30M
NATIONAL CYPRESS 77S181A 7C282A-45M PAL16L8B2C PALC16L8-25C
PREFIX: DM PREFIX: CY 775281 7C281A-45M PAL16L8B2M PALC16L8-30M
PREFIX: GAL PREFIX: Nohe 77S281A 7C281A-45M PAL16L8B4C PALC16L8L-35C
PREIFX: IDM PREFIX: CY 77S401 7C401-10M PAL16L8B4M PALC16L8-40M
PREFIX: NM PREFIX: CY 77S5401A 7C401-10M PAL16L8BM PALC16L8-20M
PREFIX: NM PREFIX: CY 77S402 7C402-10M PAL16L8C PALC16L8-35C
SUFFIX: A SUFFIX: Z 77S402A 7C402-10M PAL16L8M PALC16L8-40M
SUFFIX: J SUFFIX: D 77SR181 7C235A-40M PAL16R4A2C PALC16R4-35C
SUFFIX: N SUFFIX: P 77SR476 7C225A-40M- PAL16R4AC PALC16R4-25C
SUEFIX: Q SUFFIX: W 77SR476B 7C225A-40M- PAL16R4AM PALC16R4-30M
SUFFIX: V SUEEIX: J 85S07A 7C128-45C+ PAL16R4B2C PALC16R4-25C
18L4C PLDC20G10-35C 87LS181 7C282A-45C PAL16R4B2M PALC16R4-30M
18L4M PLDC20G10-40M 875181 7C282A-45C PAL16R4B4C PALC16R4L-35C
20L2M PLDC20G10-40M 875281 7C281A-45C PAL16R4B4M PALC16R4-40M
2147H 2147-C 87S281A 7C281A-45C PAL16R4BM PALC16R4-20M
2147H 7C147-C 87S401 7C401-10C PAL16R4C PALC16R4-35C
2148H 7C148-C 87S401A 7C401-15C PAL16R4M PALC16R4-40M
2148H 2148-C 875402 7C402-10C PAL16R6A2C PALC16R6-35C
2148H 21L48-C 87S402A 7C402-15C PAL16R6A2M PALC16R6-40M
27C010-120C 27C010-120C 87SR181 7C235-40C PAL16R6AC PALC16R6-25C
27C010-150C 27C010-150C 87SR476 7C225A-40C PAL16R6AM PALC16R6-30M
27C010-200C 27C010-200C 87SR476B 7C225A-30C PAL16R6B2C PALC16R6-25C
57C64-100C 27C64-90C 93L422A 7C122-C PAL16R6B2M PALC16R6-30M
27C64-120C 27C64-120C C27C53-55 27C256-55C PAL16R6B4C PALC16R6L-35C
27C64-150C 27C64-150C C27C53-70 27C256-70C PAL16R6B4M PALC16R6-40M
27C64-200C 27C64-200C DP892CV 7B8392-PC PAL16R6BM PALC16R6-20M
27C128-12C 27C128-120C+ DP8892CN 7B8392-JC PAL16R6C PALC16R6-35C
GAL22V10-15C PALCE22V10-15C PAL16R6M PALC16R6-40M
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Product Line Cross Reference

# CYPRESS

NATIONAL CYPRESS
PAL16R8A2C PALC16R8-35C
PAL16R8A2M PALC16R8-40M
PAL16R8AC PALC16R8-25C
PAL16R8AM PALC16R8-30M
PAL16R8B2C PALC16R8-25C
PAL16R8B2M PALC16R8-30M
PAL16R8B4C PALC16R8L-35C
PAL16R8B4M PALC16R8-40M
PAL16R8BM PALC16R8-20M
PAL16R8C PALC16R8-35C
PAL16R8M PALC16R8-40M
PAL20L2C PLDC20G10-35C
PAL20L8AC PLDC20G10-25C
PAL20L8AM PLDC20G10-30M
PAL20L8BC PLDC20G10-25C
PAL20L8BM PLDC20G10-30M
PAL20L8C PLDC20G10-35C
PAL20L8M PLDC20G10-40M
PAL20L10B2C PLDC20G10-25C
PAL20L10B2M PLDC20G10-30M
PAL20L10C PLDC20G10-35C
PAL20L10M 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
PAL20R8AC PLDC20G10-25C
PAL20R8AM PLDC20G10-30M
PAL20R8BC PLDC20G10-25C
PAL20R8BM PLDC20G10-30M
PAL20R8C PLDC20G10-35C
PAL20R8M PLDC20G10-40M

NEC

PREFIX: uPD
SUFFIX: C

SUFFIX: D

SUFFIX: K

SUFFIX: L

2147A

2149

2149

2167-2

27HC65-25
27HC65-35
27HC65-45
431000AGW-xxL
431000GZ-xxL
431000GZM-xxL
431000GW-xxL
431000GZ-xxL
431000AGW-xxLL
431000GZ-xxLL
4311-45

4311-55

4312-32L
43254C-35
43254C-45
43256BGX-xxL-EJA
43256BGX-xxL-EKA
43256BGU-xxL
43256BGU-xxL
43256BCZ-xx
43256BGX-xxL-EJA
43256BGX-xxL-EKA

43256BGU-xxL
43256BGX-xxLL-
EJA

43256BGX-xxL-EKA
43256BGU-xxLL

43256BGX-Bxx-EJA
43256BGX-Bxx-EKA
43256BGU-Bxx
43256BGU-Bxx

CYPRESS
PREFIX: CY
SUFFIX: P
SUFFIX: D
SUFFIX: L
SUFFIX: F
7C147-C
2149-C
7C149-C
7C167A-C
7C263/4-25C
7C263/4-35C
7C263/4-45C
62128-70SC
62128-70ZC
62128-70RZC
62128L-70SC
62128L-70ZC
62128LL-70SC
62128LL-70ZC
7C167A-45C
7C167A-45C
7C133-5L
7C194-35
7C194-45
CY62256-70ZC
CY62256-70RZC
CY62256-70SC
CY62256-70SNC
CY62256-70PC
CY62256L-70ZC

CY62256L.-
70RZC

CY62256L -
70SNC

CY62256L-70ZC

CY62256LL-70RC
CY622561L-
70SNC
CY62256-70ZC
CY62256-70RZC

CY62256V-70SC

CY62256V-
70SNC
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NEC CYPRESS
4361 7C187-C
4362 7C164-C
4363 7C166-C
43259-20 7C188-20
43259-25 7C188-25
431001-20 7C107A-20C
431001-25 7C107A-25C
431004-20 7C106A-20C
431004-25 7C106A-25C
431008-15 7C109A-15
431008-20 7C109A-20
431008-20 7C109-20
431232LGF-A8 7C1335-66AC
431232LGF-A10 7C1335-60AC

OKI CYPRESS
PREFIX: MSM PREFIX: CY
27128A-12C 27C128-120C+
27128A-15C 27C128-150C+
27128A-20C 27C128-200C+
27256-100 27C256A-90C
27256-120 27C256A-120C
27256-150 27C256A-150C
27256-200 27C256A-200C
27256H-55 27C256A-55C
27256H-70 27C256A-70C

PARADIGM CYPRESS
PREFIX: PDM PREFIX: CY
41251L 7C191-C
41251LB 7C191-MB*
412518 7C191-C
41251SB 7C191-MB
412521 7C192-C
41252LB 7C192-MB*
412528 7C192-C
41252SB 7C192-MB
41256L 7G199/8-C*
41256LB 7G199/8-MB*
41256S 7C199/8-C
41256SB 7C199/8-MB
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Product Line Cross Reference

== CYPRESS

PARADIGM CYPRESS PERFORMANCE _ CYPRESS PERFORMANCE  CYPRESS
41258L 7C194-C* 4C1681-35C 7C171A-35C 93U422-35C 7C122-35C
4125818 7C194-B* 4C1681-35M 7C171A-35M 93U422-35M 7C122-25M
412588 7C194-C 4C1681-45C 7C171A-45C 93U422-35M 7C122-35M
41258SB 7C194-B 4C1681-45M 7C171A-45M

4C1682-25C 7C172A-25C SRILIPS:
PERFORMANCE  CYPRESS 4C1682-35C 7C172A-35C SIGNETICS CYPRESS
PREFIX: P PREFIX: CY 4C1682-35M 7C172A-35M SUFFIX: G SUFFIX: L
SUFFIX: L SUFFIX: L 4C1682-45C 7C172A-45C SUFFIX: N SUFFIX: P
SUFFIX: § SUFFIX: S 4C1682-45M 7C172A-45M SUFFIX: R SUFFIX: F
41256-35 7C199-35 4C169-25C 7C169A-25C SUFFIX: F SUFFIX: W
41256-45 7C199-45 4C169-30C 7C169A-25C SUFFIX: A SUFFIX: J
4C1256.25 7619925 4C169-35C 7C169A-35C 27C256-12 27C256A-120C
4C1256.35 7C199-35 4C169-35M 7C169A-35M 27C256-15 27C256A-150C
4C125645 - 4C169-45M 7C169A-45M 27C256-17 27C256A-150C
4C1257-25 7619725 4C187-20C 7C187-20C 27C256-20 27C256A-200C
4C1257-35 7C197-35 4C187-25C 7C187-25C 27C256-90 27C256A-90C
4C1257-45 7C197-45 4C187-25M 7C187A-25M 27HC641-45C 7C263/4-45C
4C1258.25 7618425 4C187-35M 7C187A-35M 27HC641-55C 7C263/4-55C
4C1258-35 7C194-35 4C188-20C 7C164-20C N745189 745189C
4C1258-45 7618445 4C188-25C 7C164-25C N82HS321 7C243/4-45C
4C150-12C 7G150-12C 4C188-25M 7C164A-25M N82HS321A 7C243/4-35C
4C150-15C 7C160-16C 4C188-35C 7C164-35C N82HS321B 7C243/4-30C
4C150-15M 7C150-15M 4C188-35M 7C164A-35M N82HS321C 7C243/4-25C
4C150-20C 7C150-15C 4C188-45M 7C164A-45M N82HS641 7C263/4-55C
4C150-20M 2C150-15M 4C198-20C 7C166-20C N82HS641A 7C263/4-45C
4C150-25C 70150250 4C198-25C 7C166-25C N82HS641B 7C263/4-35C
4C150-25M 7C150-25M 4C198-25M 7C166A-25M N82HS641C 7C263/4-25C
4C150-35M 76150-35M 4C198-35C 7C166-35C N82LHS191-3 7C291A-35C
4C164DW-20C  7C186-20C 4C198-35M 7C166A-35M N82LHS191-6 7C292A-35C
4C164DW-25C 7C186-25C 4C198-45M 7C166A-45M N82S181 7C281/2A-45C
4C164DW-25M  7C186A-25M 401981-20C 7C161-20C N82S181A 7C281/2A-45C
4C164DW-35C  7C186-35C 4C1981-25C 7C161-25C N82S181C 7C281/2A-30C
4C164DW-35M  7C186A-35M 4C1981-25M 7C161A-25M NB25191-3 7C281A-50C
4C164DW-55C  7C186-55C 4C1981-35C 7C161-35C NE28191-6 7C292A-50C
4C164P-20C 7C185-20C 4C1981-35M 7C161A-35M N82S191A-3 7C291A-50C
4C184P-250 76185250 4C1982-20C 7C162-20C N82S191A-6 7C292A-50C
4C164P-25M 7C185A-25M 4C1982-25C 7€162-25C N825191C-3 7C291A-35C
4C164P-35C 70185-35C 4C1982-25M 7C162A-25M N825191C-6 7C292A-35C
4C164P-35M 7C185A-35M 4C1962-35C 7C162:35C NEB3Qe2A 7B8392-PC
4C164P-45M 7C185A-45M 4C1982-35M 7C162A-35M NEB3Q92N 788392~JC
4C1681-25C 7C171A-25C 93U422-35C 7C122-15C 582HS641 7C263/4-55M

93U422-35C 7C122-25C 825181 7C282A-45M
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Product Line Cross Reference

PHILIPS-
SIGNETICS CYPRESS
$825181 7C282A-45M
S82S8181A 7C282A-45M
5$825191-3 7C291A-50M
$825191-6 7C292A-50M
S82S191A-3 7C291A-50M
S825191A-6 7C292A-50M
S$825191B-3 7C291A-50M
$825191B-6 7C292A-50M
PMC-SIERRA CYPRESS
PREFIX: PM PREFIX: CY
PREFIX: NC SUFFIX: NC
5346 7C955
QUALITY SEMI CYPRESS
Q7201 7C421
Q7202 7C425
Q7203 7C429
Q7204 7C433
Q72211 7C4211
Q72221 7C4221
Q72231 7C4251
Q72241 7C4241
Q72215 7C4215
Q72225 7C4225
Q7025A 7C025
SAMSUNG CYPRESS
PREFIX: KM PREFIX: CY
18Vv87-8 7C1031-8.5
61257A-25 7C197-25C
61257A-35 7C197-35C
61257A-45 7C197-45C
62256CLTG-xxL 62256-70ZC
62256 CLRG-xxL 62256-70RZC
62256CLG-xxL 62256-70SC
62256CLG-xxL 62256-70SNC
62256 CLP-xxL 62256-70PC
62256CLTG-xx 622561.-70ZC
62256CLRG-xx 62256L-70RZC

SAMSUNG
62256CLG-xx
62256CLTG-xxL
62256CLRG-xxL
62256CLG-xxL
62256CLTG-xxLV
62256CLRG-xxLV
62256CLG-xxLV
62256CLG-xxLV
62256CLTG-xxLV
62256CLRG-xxLV
62256CLG-xxLV
62256CLG-xxLV
62256CLTG-xxLV
62256CLRG-xxLV
62256CLG-xxLV
6264BLG-xx
6264BLG-xx
64257A-25
64257A-35
64257A-45
64258B-15
64258B-20
64259B-15
64259B-20
641001-20
681000BLG-xx
681000BLT-xx
681000BLR-xx
681000BLG-xx
681000BLT-ss
681000BLG-xxL
681000BL6-xxL
68U1000BLG-xx
681U000BLT-ss
681U000BLG-xxL
681U000BL6-xxL
681001-20
681002-15
681002-20
68257-12
68257-15
68257C

CYPRESS
62256L-70SNC
622561.-70ZC
62256LL-70RC
622561 L-70SNC
62256-70ZC
62256-70RZC
62256V-70SC
62256V-70SNC
62256VL-70ZC
62256VL-70RZC
62256VL-70SC
62256VL-70SNC
62256VLL-70ZC
62256VLL-70RZC
62256VLL-70SNC
6264-70SC
6264-70SNC
7C194-25C
7C194-35C
7C194-45C
7C194-15C
7C194-20C
7C196-15C
7C196-20C
7C106A-20C
62128-70SC
62128-70ZC
62128-70RZC
62128L-70SC
62128L-70ZC
62128LL-70SC
62128LL-70ZC
62128VL-70SC
62128VL-70ZC
62128VLL-70SC
62128VLL-70ZC
7C109A-20C
7C1009-15C
7C1009-20C
7C199-12C
7C199-15C
7C1399

SAMSUNG
68512AL
718B514-8
732V592
75C01A-15
75C01A-20
75C01A-25
75C01A-35
75C01A-50
75C01A-80
75C01AP-20
75C01AP-25
75C01AP-35
75C01AP-50
75C01AP-80
75C02A-15
75C02A-20
75C02A-25
75C02A-35
75C02A-50
75C02A-80
75C02AP-20
75C02AP-25
75C02AP-35
75C02AP-50
75C02AP-80
75C03A-15
75C03A-20
75C03A-25
75C03A-35
75C03A-50
75C03A-80
75C03AP-20
75C03AP-25
75C03AP-35
75C03AP-50
75C03AP-80
75C102A-20
75C102A-25
75C102A-35
75C102A-80

CYPRESS
7C1512
7C178-8.5
7C1335-L
7C421-15
7C421-20C
7C421-25C
7C421-30C
7C421-40C
7C421-65C
7C420-20C
7C420-25C
7C420-35C
7C420-50C
7C420-80C
7C425-15
7C425-20C
7C425-25C
7C425-30C
7C425-40C
7C425-65C
7C424-20C
7C424-25C
7C424-30C
7C424-40C
7C424-65C
7C429-15C
7C429-20C
7C429-25C
7C429-30C
7C429-40C
7C429-65C
7C428-20C
7C428-25C
7C428-30C
7C428-40C
7C428-65C
7C425-20C
7C425-25C
7C425-25C
7C425-65C
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Product Line Cross Reference

£ CYPRESS
SGS-THOMSON CYPRESS
PREFIX: M PREFIX: CY
SUFFIX: F1 SUFFIX: W
SUFFIX: B1 SUFFIX: P
SUFFIX: C1 SUFFIX: J
SUFFIX: N1 SUFFIX: Z
27256-150 27C256A-150C
27256-170 27C256A-150C
27256-200 27C256A-200C
27C64A-12 27C64-120C
27C64A-15 27C64-150C
27C64A-20 27C64-200C
27C64A-25 27C64-200C
27C64A-30 27C64-200C
27C128A-12 27C128-120C+
27C128A-15 27C128-150C+
27C128A-20 27C128-200C+
27C256B-80 27C256A-70C
27C256B-90 27C256A-90C
27C256B-100 27C256A-90C
27C256B-120 27C256A-120C
27C512-10 27C512-90C
27C512-12 27C512-120C
27C512-15 27C512-150C
27C512-20 27C512-200C
27C512-25 27C512-200C
27C512-80 27C512-70C
27C512-90 27C512-90C
27C1001-60X 27H010-55C
27C1001-70 27C010-70C
27C1001-90 27C010-90C

27C1001-120
27C1001-150
27C1001-200

27C010-120C
27C010-150C
27C010-200C

SHARP
52252-35
52252-45
52254D-25
52259
52B256T-xx
52B256 TR-xx
52B256N-xx
52B256N-xx
52B256T-xxL
52B256 TR-xxL
52B256N-xxLL
52B256T-xxLL

CYPRESS
7C194-35C
7C194-45C
7C199-25C

7C188
CY62256-70ZC
CY62256-70RZC
CY62256-70SC
CY62256-70SNC
CY62256L-70ZC
CY62256L-70RZC
CY62256L-70SNC
CY62256L-70ZC

629032-E1 7C188
SHARP CYPRESS
PREFIX: LH PREFIX: CY
5168N-xx 6264-70SC
5168N-xx 6264-70SNC
52251-35 7C197-35C
52251-45 7C197-45C

52B256 TR-xxLL CY62256LL-70RC
52B256N-xxLL CY62256LL-
70SNC
5481-15 7C408A-15C
5481-25 7C408A-25C
5481-35 7C408A-35C
5491-15 7C409A-15C
5491-25 7C409A-25C
5491-35 7C409A-35C
5496-20 7C420-20C
5496-35 7C420-30C
5496-50 7C420-40C
5496D-15 7C421-15
5496D-20 7C421-20C
5496D-35 7C421-30C
5496D-50 7C421-40C
5497-20 7C424-20C
5497-35 7C424-30C
5497-50 7C424-40C
5497D-15 7C425-15
5497D-20 7C425-20C
5497D-35 7C425-30C
5497D-50 7C425-40C
SMOS CYPRESS
PREFIX: SRM PREFIX: CY
20100SLMxx 62128-70SC
20100SLTMxx 62128-70ZC
20256LTMxx 62256-70ZC
20256LRMxx 62256-70RZC

SMOS CYPRESS
20256LMxx 62256-70SC
20256LMxx 62256-70SNC
20256L.TMxx 62256L.-70ZC
20256LRMxx 62256L.-70RZC
20256LMxx 62256L-70SNC

SONY CYPRESS
PREFIX: CXK PREFIX: CY
51256P-35 7C197-35
51256P-45 7C197-45
55464-20 7C194-20C
55464-25 7C194-25C
581001M-xxL 62128-70SC
581100TM-xxL 62128-70ZC
581100YM-xxL 62128-70RZC

581001M-xxL
581100TM-xxL
581001M-xxLL
581100TM-xxLL
581100TM-xxLL
581100TM-xxL
581000M-xxLB
581100TM-xxL
581000M-xxLB
5811005M-xxLL
58257ATM-xxL
58257AYM-xxL
58257AM-xxL
58257AM-xxL
58257AP-xxL
58257ATM-xxL
58257AYM-xxL
58257AM-xxLL
58257AYM-xxLL
58257AM-xxLL

58258A-15
58258A-20
58258A-25
5864BM-xxL
5864BM-xxL
59288-20C

62128L-70SC
62128L-70ZC
62128LL-70SC
62128LL-70ZC
62128LL-70SC
62128V-70ZC
62128VL-70SC
62128VL-70ZC
62128VLL-70SC
62128VLL-70ZC
CY62256-70ZC
CY62256-70RZC
CY62256-70SC
CY62256-70SNC
CY62256L-70ZC
CY62256L-70RZC
CY62256L-70SNC
CY62256L-70ZC
CY62256LL-70RC

CY62256LL-
70SNC

7C199-15C
7C199-20C
7C199-25C
6264-70SC
6264-70SNC
7C188-20C
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SONY CYPRESS
59288-25C 7C188-25C
TDK/SSI CYPRESS
SS178Q8392-CP CY7B8392-PC
SS178Q8392- CY7B8392-JC
28CH
Tl CYPRESS
PREFIX: JBP PREFIX: CY
PREFIX: PAL SUFFIX: P
PREFIX: SM PREFIX: CY
PREFIX: SMJ PREFIX: CY
PREFIX: SN PREFIX: CY
PREFIX: TBP PREFIX: CY
PREFIX: TIB PREFIX: CY
PREFIX: TMS PREFIX: CY
SUFFIX: F SUFFIX: F
SUFFIX: J SUFFIX: L
SUFFIX: N SUFFIX: D
SUFFIX: DD SUFFIX: Z
SUFFIX: N SUFFIX: P
22V10AC PALC22V10-25C
22V10AM PALC22V10-30M
27C010-120 27C010-120C
27C010-150 27C010-150C
27C010-200 27C010-200C
27C128-12 27C128-120
27C512-100 27C512-90C
27C512-120 27C512-120C
27C512-150 27C512-150C
27C512-200 27C512-200C
27C/PC128-15 27C128-150
27C/PC128-20 27C128-200
27C256-10 27C256A-90C
27C256-12 27C256A-120C
27C256-15 27C256A-150C
27C256-17 27C256A-150C
27C256-20 27C256A-200C

27PC010-120
27PC010-150
27PC010-200
27PC256-10

27C010-120C
27C010-150C
27C010-200C
27C256A-90C

I
27PC256-12
27PC256-15
27PC256-17
27PC256-20
27PC512-100
27PC512-120
27PC512-150
27PC512-200
22V10AC
22V10AM
PAL16R4-25C
PAL16R4-30M
PAL16R4A-2C
PAL16R4A-2M
PAL16R4AC
PAL16R4AM
PAL16R6-20M
PAL16R6-25C
PAL16R6-30M
PAL16R6A-2C
PAL16R6A-2M
PAL16R6AC
PAL16R6AM
PAL16R8-25C
PAL16R8-30M
PAL16R8A-2C
PAL16R8A-2M
PAL16R8AC
PAL16R8AM
PAL20L8A-2C
PAL20L8A-2M
PAL20L8AC
PAL20L8AM
PAL20L10A-2C
PAL20L10A-2M
PAL20L10AC
PAL20L10AM
PAL20R4A-2C
PAL20R4A-2M
PAL20R4AC
PAL20R4AM
PAL20R6A-2C

CYPRESS
27C256A-120C
27C256A-150C
27C256A-150C
27C256A-200C
27C512-90C
27C512-120C
27C512-150C
27C512-200C
PALC22V10-25C
PALC22V10-30M
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4-40M
PALC16R4-25C
PALC16R4-30M
PALC16R6-20M
PALC16R6-25C
PALC16R6-30M
PALC16R6-25C
PALC16R6-40M
PALC16R6-25C
PALC16R6-30M
PALC16R8-25C
PALC16R8-30M
PALC16R8-25C
PALC16R8-40M
PALC16R8-25C
PALC16R8-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C

Tl
PAL20R6A-2M
PAL20R6AC
PAL20R6AM
PAL20R8A-2C
PAL20R8A-2M
PAL20R8AC
PAL20R8AM
PAL22V10-7C
PAL22V10-15C

PAL22V10-20M

PAL22V10AC
PAL22V10AC

PAL22V10AM

PAL22V10AM

PAL22V10C
PAL22V10C

PAL20R6AM
PAL20R8A-2C
PAL20R8A-2M
PAL20R8AC
PAL20R8AM
PAL22V10-7C
PAL22V10-15C

PAL22V10-20M

PAL22V10AC
PAL22V10AC

PAL22V10AM

PAL22V10AM

PAL22V10C
PAL22V10C

SN74ACT7201LA15
SN74ACT7201LA25
SN74ACT7202LA15
SN74ACT7202LA25
SN74ACT7203L15

CYPRESS
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PALCE22V10-7C
PALC22V10B-
15C

PALC22V10B-
20M

PALC22V10-25C
PALC22V10L-
25C

PALC22V10-
25MB
PALC22V10-
30MB
PALC22V10-35C
PALC22V10L-
35C

PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PALCE22V10-7C
PALC22V10B-
15C

PALC22V10B-
20M

PALC22V10-25C

PALC22V10L-
25C

PALC22V10-
25MB
PALC22V10-
30MB
PALC22V10-35C
PALC22V10L-
35C

7C421-15
7C421-25
7C425-15
7C425-25
7C429-15
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Product Line Cross Reference

T CYPRESS
SN74ACT7203L25  7C429-25
SN74ACT7204L15  7C433-15
SN74ACT7204L25  7C433-25
25174ACT7221 1L- 7C4211-JC
SN74ACT72221L- 7C4221-JC
RJ
SN74ACT72231L- 7C4231-JC
RJ
SN74ACT72241L- 7C4241-JC
RJ
SN74ACT7884-FN  7C4245-JC
SN74ACT7882-FN 7C4é35-JC
SN74ACT7881-FN  7C4225-JC
SN74ACT7811-FN  7C4225-JC

TOSHIBA CYPRESS
PREFIX: P SUFFIX: P
PREFIX: TC PREFIX: CY
PREFIX: TMM PREFIX: CY
SUFFIX: D SUFFIX: D
2015A 7C128A-55C+
2018-25 7C128A-25C
2018-35 7C128A-35C
2018-45 7C128A-45C
2018-55 7C128A-55C+
2018AP-35 7C128A-35C
2018AP-45 7C128A-45C
2068-25 7C168A-25C
2068-35 7C168A-35C
2068-45 7C168A-45C
2068-55 7C168A-45C
2069-35 7C169A-35C
2078-35 7C170A-35C
2078-45 7C170A-45C
2078-55 7C170A-45C
2088-35 7C186-35C
315 2147-55C
55257-10 7C199-55C
55101BFL-xx 62128-70SC
551001BFTL-xx 62128-70ZC
55101BTRL-xs 62128-70RZC
551001BFL-xx 62128L-70SC

TOSHIBA
551001BFTL-xx
551001BFL-xxL
551001BFTL-xxL
551001BFL-xxV
551001BFTL-xxV
551001BLF-xxV
551001BFTL-xxV
55257-70
55257-85
55257CFTL-xx
55257CTRL-xx
55257CFL-xx
55257CFL-xx
55257CPL-xx
55257CFTL-xxL
55257CTRL-xxL
55257CFL-xxL
55257CFTL-xxL
55257CTRL-xxL
55257CFL-xxL
55257BFTL-xxLV
55257BTRL-xxLV
55257BFL-xxLV
55257BFL-xxLV
55257BFTL-xxLV
55257BTRL-xxLV
55257BFL-xxLV
55257BFL-xxLV
55257BFTL-xxLV
55257BTRL-xxLV
55257BFL-xxLV
55328-15
55328-20
55328-25
55328-35
55328-25
55328-35
55329P/J
55399-20
55399-25
55416-35
55417-25

CYPRESS
62128L-70ZC
62128LL-70SC
62128LL-70ZC
62128VL-70SC
62128VL70ZC
62128VLL-70SC
62128VLL-70ZC
7C199-55C
7C199-55C
62256-70ZC
62256-70RZC
62256-70SC
62256-70SNC
62256-70PC
62256L-70ZC
62256L-70RZC
62256L-70SNC
62256L.-70ZC
62256LL-70RC
62256LL-70SNC
62256-70ZC
62256-70RZC
62256V-70SC
62256V-70SNC
62256VL-70ZC
62256VL-70RZC
62256VL-70SC
62256VL-70SNC
62256VLL-70ZC
62256VLL-70RZC
62256VLL-70SNC
7C199-15C
7C199-20C
7C199-25C
7C199-35C
7C199-25C
7C199-35C
7C188
7C188-20C
7C188-25C
7C164-35C
7C166-25C

TOSHIBA
55417-35
55417P/J-15
55417P/J-20
55417P/J-25
55417P/J-35
55464-12
55464-15
5561P/J
5562
55v63
55464-20
5588P/J
5589P/J-25
55B328-12
55B328-15
55B464-12
55B465-12
57C256A-120
57C256A-150

CYPRESS
7C166-35C
7C166-15C
7C166-20C
7C166-25C
7C166-35C
7C194-12C
7C194-15C
7C187-C
7C187-C
7C185-C
7C194-20C
7C185-C
7C182-25C
7C199-12C
7C199-15C
7C194-12C
7C196-12C
27C256A-120C
27C256A-150C

55464-25 7C194-25C
55464-35 7C194-35C
55464-25 7C194-25C
55464-35 7C194-35C
55465-12 7C196-12C
55465-15 7G196-15C
55465-20 7C196-20C
55465-25 7C196-25C
57C256A-200 27C256A-200C
55465-25 7C195-25C
55465-35 7C196-35C
55465-35 7C195-35C
wsi CYPRESS
PREFIX: W PREFIX: CY
PREFIX: WS PREFIX: CY
SUFFIX: C SUFFIX: Q
SUFFIX: D/IT SUFFIX: W
SUFFIX: P/S SUFFIX: P
57C43C-55C 7C243/4-55C
57C43C-45C 7C243/4-45C
57C43C-35C 7C243/4-35C
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wsl CYPRESS WSl CYPRESS
57C43C-25C 7C243/4-25C 57C191B-45 7C292A-35C
57C45-25 7C245A-25C 57C191B-45M 7C292A-35M
57C45-25M 7C245A-25M 57C191B-50M 7C292A-50M
57C45-35 7C245A-35C 57C191B-55 7C292A-50C
57C45-35M 7C245A-35M 57C191B-55M 7C292A-50M
57C45-45 7C245A-45C 57C191C-25 7C292A-25C
57C45-45M 7C245A-45M 57C191C-35 7C292A-35C
57C49B-35 7C263/4-35C 57C191C-45 7C292A-35C
57C49B-45 7C263/4-45C 57C191C-45M 7C292A-35M
57C49B-45M 7C263/4-45C 57C191C-55 7C292A-50C
57C49B-55 7C263/4-55C 57C191C-55M 7C292A-50M
57C49B-55M 7C263/4-55C 57C256F-35 27H256-35C
57C49B-70 7C263/4-55C 57C256F-45 27C256A-45C
57C49B-70M 7C263/4-55C 57C256F-55 27C256A-55C
57C49C-25 7C263/4-25C 57C256F-55M 27C256-55M
57C49C-35 7C263/4-35C 57C256F-70 27C256A-70C
57C49C-45 7C263/4-45C 57C256F-70M 27C256A-70M
57C49C-45M 7C263/4-45C 57C256F-90 27C256A-90C
57C49C-55 7C263/4-55C 57C291B-35 7C291A-35C
57C49C-55M 7C263/4-55C 57C291B-35M 7C291A-35M
57C49C-70 7C263/4-55C 57C291B-45 7C291A-35C
57C49C-70M 7C263/4-55C 57C291B-45M 7C291A-35M
57C64F-55 7C266-55C 57C291B-50M 7C291A-50M
57C51C-45 7C251/4-45C 57C291B-55 7C291A-50C
57C51C-45M 7C251/4-45M 57C291B-55M 7C291A-50M
57C51C-55 7C251/4-55C 57C291C-25 7C291A-25C
57C51C-55M 7C251/4-55M 57C291C-35 7C291A-35C
57C51C-70 7C251/4-55M 57C291C-45 7C291A-35C
57C51C-70M 7C251/4-55M 57C291C-45M 7C291A-35M
57C71C-35 7C271A-35C 57C291C-55 7C291A-50C
57C71C-45 7C271A-45C 57C291C-55M 7C291A-50M
57C71C-55 7C271A-55C

57C71C-55M 7C271A-55M

57C71C-70 7C271A-55M

57C71C-70M 7C271A-55M

57C128F-55C 27C128-55C+

57C128F-70C 27C128-70C+

57C128FB-45 27C128-45C

57C128FB-55 27C128-55C

57C128FB-70 27C128-70C

57C191B-35 7C292A-35C

57C191B-35M 7C292A-35M
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Cypress Military Products

For a complete listing of all Cypress Military products, please refer to the Military Product Selector Guide
(published twice yearly). This information is also available on the Cypress CD-ROM (published quarterly)

and on our website at http://www.cypress.com.
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Cypress PLD Family Features

Cypress Semiconductor’s PLD family offers the user a wide
range of programmable logic solutions that incorporate lead-
ing-edge circuit design techniques as well as diverse process
technology capabilities. This allows Cypress PLD users to se-
lect PLDs that best suit the needs of their particular high-per-
formance system, regardless of whether speed, power con-
sumption, density, or device flexibility are the critical
requirements imposed by the system.

Cypress offers enhanced-performance industry-standard 20-
and 24-pin device architectures as well as proprietary 28-pin
application-tailored architectures. The range of technologies
offered includes leading-edge 0.65-micron CMOS EPROM for
high speed, low power, and high density, 0.65-micron FLASH
technology for high speed, low power and electrical alterability.

The reprogrammable memory cells used by Cypress serve the
same purpose as the fuse used in most bipolar PLD devices.
Before programming, the AND gates or product terms are con-
nected via the reprogrammable memory cell to both the true
and complement inputs. When the reprogrammable memory
cell is programmed, the inputs from a gate or product term are
disconnected. Programming alters the transistor threshold of
each cell so that no conduction can occur, which is equivalent
to disconnecting the input from the gate or product term. This
is similar to “blowing” the fuses of BICMOS or bipolar fusible
devices, which disconnects the input gate from the product
term. Selective programming of each of these reprogramma-
ble memory cells enables the specific logic function to be im-
plemented by the user.

The programmability of Cypress’s PLDs allows the users to
customize every device in a number of ways to implement their
unique logic requirements. Using PLDs in place of SSI or MSI
components results in more effective utilization of board
space, reduced cost and increased reliability. The flexibility af-
forded by these PLDs allows the designer to quickly and effec-

ABGC
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c
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i1 |2+|71 |2
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INTRO-3
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Introduction to Cypress PLDs

tively implement a number of logic functions ranging from ran-
dom logic gate replacement to complex combinatorial logic
functions.

The PLD family implements the familiar “sum of products” logic
by using a programmable AND array whose output terms feed
a fixed OR array. The sum of these can be expressed in a
Boolean transfer function and is limited only by the number of
product terms available in the AND-OR array. A variety of dif-
ferent sizes and architectures are available. This allows for
more efficient logic optimization by matching input, output, and
product terms to the desired application.

PLD Notation

To reduce confusion and to have an orderly way of represent-
ing the complex logic networks, logic diagrams are provided
for the various part types. In order to be useful, Cypress logic
diagrams employ a common logic convention that is easy to
use. Figure 1shows the adopted convention. In part (a), an “X”
represents an unprogrammed EPROM cell or intact fuse link
that is used to perform the logical AND operation upon the
input terms. The convention adopted does not imply that the
input terms are connected on the common line that is indicat-
ed. A further extension of this convention is shown in part (b),
which shows the implementation of a simple transfer function.
The normal logic representation of the transfer function logic
convention is shown in part (c).

PLD Circuit Configurations

Cypress PLDs have several different output configurations that
cover a wide spectrum of applications. The available output
configurations offer the user the benefits of both lower pack-
age counts and reduced costs when used. This approach al-
lows designers to select PLDs that best fit their applications.
An example of some of the configurations that are available
are listed below.

—Pst
—
D3

|1 i2+|-1 |2

INTRO-2

(b)

Figure 1. Logic Diagram Conventions
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Figure 3. Registered Outputs with Feedback

Programmable 1/O

Figure 2 illustrates the programmable 1/O offered in the Cy-
press PLD family that allows product terms to directly control
the outputs of the device. One product term is used to directly
control the three-state output buffer, which then gates the sum-
mation of the remaining terms to the output pin. The output of
this summation can be fed back into the PLD as an input to the
array. This programmable 1/O feature allows the PLD to drive
the output pin when the three-state output is enabled or, when
the three-state output is disabled, the I/O pin can be used as
an input to the array.

Registered Outputs with Feedback

Figure 3illustrates the registered outputs offered on a number
of the Cypress PLDs which allow any of these circuits to func-
tion as a state sequencer. The summation of the product terms
is stored in the D-type output flip-flop on the rising edge of the
system clock. The Q output of the flip-flop can then be gated
to the output pin by enabling the three-state output buffer. The
output of the flip-flop can also be fed back into the array as an
input term. The output feedback feature allows the PLD to re-
member and then alter its function based upon that state. This
circuit can be used to execute such functions as counting, skip,
shift, and branch.

Programmable Macrocell

The programmable macrocell, illustrated in Figure 4, provides
the capability of defining the architecture of each output indi-
vidually. Each of the potential outputs may be specified to be
“registered” or “combinatorial.” Polarity of each output may
also be individually selected allowing complete flexibility of
output configuration. Further configurability is provided
through “array” configurable “output enable” for each potential
output. This feature allows the outputs to be reconfigured as

2-2

inputs on an individual basis or alternately used as a bidirec-
tional I/O controlled by the programmable array (see Figure 5).

Buried Register Feedback

The CY7C331 and CY7C335 PLDs provide registers that may
be “pburied” or “hidden” by electing feedback of the register
output. These buried registers, which are useful in state ma-
chines, may be implemented without sacrificing the use of the
associated device pin as an input. In previous PLDs, when the
feedback path was activated, the input pin-path to the logic
array was blocked. The proprietary CY7C335 reprogrammable
synchronous state machine macrocell illustrates the shared
input multiplexer, which provides an alternative input path for
the 1/0O pin associated with a buried macrocell register (Figure
6). Each pair of macrocells shares an input multiplexer, and as
long as alternate macrocells are buried, up to six of the twelve
output registers can be buried without the loss of any 1/O pins
as inputs. The CY7C335 also contains four dedicated hidden
macrocells with no external output that are used as additional
state registers for creating high-performance state machines
(Figure 7).

Asynchronous Register Control

Cypress also offers PLDs that may be used in asynchronous
systems in which register clock, set, and reset are controlled
by the outputs of the product term array. The clock signal is
created by the processing of external inputs and/or internal
feedback by the logic of the product term array, which is then
routed to the register clock. The register set and reset are sim-
ilarly controlled by product term outputs and can be triggered
at any time independent of the register clock in response to
external and/or feedback inputs processed by the logic array.
The proprietary CY7C331 Asynchronous Registered PLD, for
which the 1/0 macrocell is illustrated in Figure 8, is an example
of such a device. The register clock, set, and reset functions
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of the CY7C331 are all controlled by product terms and are
dependent only on input signal timing and combinatorial delay
through the device logic array to enable their respective func-
tions.

Input Register Cell
Other Cypress PLDs provide input register cells to capture
short duration inputs that would not otherwise be present at

the inputs long enough to allow the device to respond. The
proprietary CY7C335 Reprogrammable Synchronous State

OE

Machine provides these input register cells (Figure 9). The
clock for the input register may be provided from one of two
external clock input pins selectable by a configuration bit, C4,
dedicated for this purpose for each input register. This choice
of input register clock allows signals to be captured and pro-
cessed from two independent system sources, each controlled
by its own independent clock. These input register cells are
provided within I/O macrocells, as well as for dedicated input
pins.

Document #: 38-00165-B

CLOCK AR

B ] |
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Figure 4. Programmable Macrocell
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fax id: 6004

Features

.

CMOS EPROM technology for reprog'rammability
High performance at quarter power
—tpp=25ns

—ts=20ns

—tco=15ns

—lgc=45mA

High performance at military temperature
—tpp=20ns

—tg=20ns

—tco=15ns

—lcc=70mA

Commercial and military temperature range
High reliability

— Proven EPROM technology

—>1500V input protection from electrostatic dis-
charge

—100% AC and DC tested

—10% power supply tolerances

— High noise immunity

— Security feature prevents pattern duplication

Reprogrammable CMOS

PAL®C 16L8, 16R8, 16R6, 16R4

—100% programming and functional testing
Functional Description

Cypress PALC20 Series devices are high- speed electrically
programmable and UV- erasable logic devices produced in a
proprietary N-well CMOS EPROM process. These devices uti-
lize a sum-of-products (AND-OR) structure providing users
with the ability to program custom logic functions serving
unique requirements.

PALs are offered in 20-pin plastic and ceramic DIP, plastic
SOJ, and ceramic LCC packages. The ceramic package can
be equipped with an erasure window; when exposed to UV
light, the PAL is erased and can then be reprogrammed.

Before programming, AND gates or product terms are con-
nected via EPROM cells to both true and complement inputs.
Programming an EPROM cell disconnects an input term from
a product term. Selective programming of these cells allows a
specific logic function to be implemented in a PALC device.
PALC devices are supplied in four functional configurations
designated 16R8, 16R6, 16R4, and 16L8. These 8 devices
have potentially 16 inputs and 8 outputs configurable by the
user. Output configurations of 8 registers, 8 combinatorial, 6
registers and 2 combinatorial as well as 4 registers and 4 com-
binatorial are provided by the 4 functional variations of the
product family.

Logic Symbols and DIP and SOJ Pinouts

16R8 16R6
crP[il—> g Vece  crPil—=— 120 Vec
IEZH (D18 O 12+ 19 /0
IE el o IEH -l 0
I [] o117 O 1EH -1 O
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Iz 79 110
IE 78 1/0
1@ 117 O
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PAL is a registered trademark of Advanced Micro Devices.
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Reprog
Features

« Active pull-up on data input pins

- Low power version (16V8L)

—55 mA max. commercial (10, 15, 25 ns)

—65 mA max. industrial (10, 15, 25 ns)

—65 mA military (15 and 25 ns)

Standard version has low power

—90 mA max. commercial (10, 15, 25 ns)

—115 mA max. commercial (7 ns)

— 130 mA max. military/industrial (10, 15, 25 ns)

CMOS Flash technology for electrical erasability and

reprogrammability

PCI compliant

User-programmable macrocell

— Output polarity control

—Individually selectable for registered or combinato-
rial operation

« Up to 16 input terms and 8 outputs

Flash Erasable
rammable CMOS PAL® Device

« QSOP packaging available
—7.5 ns com’l version
5ns tco
5ns ls
7.5 ns tpp
125-MHz state machine

—10 ns military/industrial versions
7ns tco
10nstg
10 ns tpp
62-MHz state machine

« High reliability
— Proven Flash technology
—100% programming and functional testing

Functional Description

The Cypress PALCE16V8 is a CMOS Flash Electrical Eras-
able second-generation programmable array logic device. Itis
implemented with the familiar sum-of-product (AND-OR) logic
structure and the programmable macrocell.

Logic Block Diagram (PDIP/CDIP)

PROGRAMMABLE
AND ARRAY

N

(64x32)
48

+] 8

I

| E B
Macrocell

Macrocell acrocell crocell

Macrocell

¥

e

|_|L_ILJ

104 103

1
L]
0o

|

o]
ul
&

PAL is a registered trademark of Advanced Micro Devices.
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= = PALCE16V8
=#Crpress
i i i PLCC/LCC
Pin Configuration DIP/QSOP o
Top View =°

20 (v

191/0;

181 1/0g

17[1/05 g :585

16[11/04 5

15110, = :jgg

141110, =N

13 [31/04 /02

1201/

110 OoE.}lg 16V8-2 16V8-3

Selection Guide
tpp Ns tsns tco ns lcc mA
Generic Part Number | Com’l/ind Mil Com’l/ind Mil Com’l/ind Mil Com’l Mil/Ind

PALCE16V8-5 5 3 4 115
PALCE16V8-7 7.5 7 5 115
PALCE16V8-10 10 10 10 10 7 10 90 130
PALCE16V8-15 15 15 12 12 10 10 90 130
PALCE16V8-25 25 25 15 20 12 12 90 130
PALCE16V8L-15 15 15 12 12 10 12 55 65
PALCE16V8L-25 25 25 15 20 12 20 55 65

Shaded area contains preliminary information.

Functional Description (continued)

The PALCE16V8 is executed in a 20-pin 300-mil molded DIP,
a 300-mil cerdip, a 20-lead square ceramic leadless chip car-
rier, a 20-lead square plastic leaded chip carrier and a 20-lead,
quarter-size outline. The device provides up to 16 inputs and
8 outputs. The PALCE16V8 can be electrically erased and
reprogrammed. The programmable macrocell enables the de-
vice to function as a superset to the familiar 20-pin PLDs such
as 16L8, 16R8, 16R6, and 16R4.

The PALCE16V8 features 8 product terms per output and 32
input terms into the AND array. The first product term in a
macrocell can be used either as an internal output enable con-
trol or as a data product term.

There are a total of 18 architecture bits in the PALCE16V8
macrocell; two are global bits that apply to all- macrocells and
16-that apply locally, two bits per macrocell. The architecture
bits determine whether the macrocell functions as a register
or combinatorial with inverting or noninverting output. The out-
put enable control can come from an external pin or internally
from a product term. The output can also be permanently
enabled, functioning as a dedicated output or permanently dis-
abled, functioning as a dedicated input. Feedback paths are
selectable from either the input/output pin associated with the
macrocell, the input/output pin associated with an adjacent
pin, or from the macrocell register itself.

Power-Up Reset

All registers in the PALCE16V8 power-up to a logic LOW for
predictable system initialization. For each register, the asso-
ciated output pin will be HIGH due to active-LOW outputs.

Electronic Signature

An electronic signature word is provided in the PALCE16V8
that consists of 64 bits of programmable memory that can con-
tain user-defined data.

Security Bit

A security bit is provided that defeats the readback of the in-
ternal programmed pattern when the bit is programmed.
Low Power

The Cypress PALCE16V8 provides low-power operation
through the use of CMOS technology, and increased testability
with Flash reprogrammability.

Product Term Disable

Product Term Disabie (PTD) fuses are included for each prod-
uct term. The PTD fuses allow each product term to be indi-
vidually disabled. :
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Configuration Table

CcLo,

CGy CG;, Cell Configuration Devices Emulated
0 1 0 Registered Output Registered Med PALs
0 1 1 Combinatorial /0 Registered Med PALs
1 0 0 Combinatorial Output Small PALs
1 0 1 Input Small PALs
1 1 1 Combinatorial I/O 16L8 only
Macrocell
To
Adjacent
11 Macrocell
11 OE— 1 0
_L | Vec 0—{ 0 0
— - 01
p—

cLo,

0 X ——{>o-<»—zz Vox

D Q 10
CLK —P Q l
10
11
o X— f.,
ljiacen
_ CGyforpin13to18 ] L CLO, Pin
CGo for pin 12 and 19
16V8—4
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Maximum Ratings Output Current into Outputs (LOW)........c.cceeveruererennnes 24 mA
DC Programming Voltage ...........ccvcerveiiccninenicinnnnnns 12.5V

(Above which the useful life may be impaired. For user guide-

lines, not tested.) Latch-Up Current
Storage Temperature s —65°C to +150°C Operating Range
Ambient Temperature with
Power Applied..........cccooviiiiiiiiiiiies -55°C to +125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vee
(PiN 2410 PiN 12) oot e —0.5V to +7.0V Commercial 0°C to +75°C 5V 5%
DC Voltage Applied to Outputs Militaryl"] -55°C to +125°C 5V +10%
inHighZ State ..o -0.5V to +7.0V Industrial T20°C to 485°C 5V 110%
DC Input Voltage 0.5V to +7.0V
Electrical Characteristics Over the Operating Range?
Parameter Description Test Conditions Min. Max. | Unit
VoH Output HIGH Voltage Vee = Min,, loy =-3.2 mA Com’| 24 \'
Vin=ViworVie - 10 = o mA Milind
VoL Output LOW Voltage Ve = Min,, loL =24 mA Com’l 0.5 Vv
Vin=ViorVie - 10— qoma Mil/ind
Vin Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs!®! 2.0 Y
v, 4 Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs®! | —0.5 08 | V
[ Input or I/O HIGH Leakage | 3.5V < V|y< Ve 10 | pA
Current
1 ! Input or /O LOW Leakage | OV < Vg < Vi (Max.) —100 | pA
Current
lsc Output Short Circuit Current | Ve = Max., Voyr = 0.5V(6 7] 30 |-150| mA
lec Operating Power Supply 5,7ns Com’l 115 | mA
Current 10,15, 25 ns 90 | mA
15L, 25L ns 55 mA
10, 15,25 ns Mil/ind 130 | mA
15L, 25L ns Mil. 65 mA
15L, 25L ns Ind. 65 mA
Capacitancel!”
Parameter Description Test Conditions Typ. Unit
Cin Input Capacitance Vin=2.0V @ f=1MHz 5 pF
Cout Output Capacitance Voutr=2.0V @ f=1MHz 5 pF
Endurance Characteristics!”
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles

Notes:
1. Tais the “instant on” case temperature.
2. See the last page of this specification for Group A subgroup testing information.
3. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
4. V) (Min.) is equal to -3.0V for pulse durations less than 20 ns.
5. The leakage current is due to the internal pull-up resistor on all pins.
6. Notmore than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vot = 0.5V has been chosen to avoid test problems
caused by tester ground degradation. v
7. Tested initially and after any design or process changes that may affect these parameters.

2-11
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AC Test Loads and Waveforms

ALL INPUT PULSES

3.0V
90%
10%
GND
<2ns
16V8-5
5V
St
R1
OUTPUT TEST POINT
R2 cL
L _]_: 16V8-6
Commercial Military
Specification S, CL R4 Ry Ry Ry Measured Output Value
teo tco Closed 50 pF 200Q 390Q 390Q 750Q 1.5V
ter A Z ¥ H: Open 1.5V
Z ¥ L: Closed
tpxz IER H »Z: Open 5 pF H¥Z: Von -0.5V
L » Z: Closed LyZ: VOL+0.5V
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Commercial and Industrial Switching Characteristics®?

16V8-5 16V8-7 16V8-10 16V8-15 16V8-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input to Output 1 5 3 75 3 10 3 15 3 25 ns
Propagation
Delay!® °]
tpzx OE to Output 1 6 6 10 15 20 ns
Enable
tpxz OE to Output 1 5 6 10 15 20 ns
Disable
tea Input to Output 1 6 9 10 15 25 ns
Enable Delay!”]
ter Input to Output 1 5 9 10 15 25 ns
Disable Delay!” 10!
tco Clock to Output 1 4 2 5 2 7 2 10 2 12 ns
8,9
Delay[ 9]
ts Input or Feedback 3 5 7.5 12 15 ns
Set-Up Time
ty Input Hold Time 0 0 0 0 0 ns
tp External Clock 7 10 14.5 22 27 ns
Period (tco +tg)
twH Clock Width HIGHI] 3 4 6 8 12 ns
™ Clock Width LOWL’] 3 4 6 8 12 ns
fmaxi External Maximum 143 100 69 45.5 37 MHz
Frequency
(1/tco +tg)™ ™
fumaxe Data Path Maximum 166 125 83 62.5 416 MHz
Frequency (1/(twy +
tWL)(;[?’ ney (1/(twn
fmaxa Internal Feedback 166 125 74 50 40 MHz
Maximum
Frequency
(1/(tc +1g))" 9
t Register Clock to 3 3 6 8 10 ns
CF 7, 14]
Feedback Input!’*
tpr Power-Up Reset Timel’l | 1 1 1 1 1 us

Shaded area contains preliminary information.
Notes:
8. Min. times are tested initially and after any design or process changes that may affect these parameters.
9. This specification is guaranteed for all device outputs changing state in a given access cycle.
10. This parameter is measured as the time after OE pin or internal disable input disables or enables the output pin. This delay is measured to the point at which a previous
HIGH level has fallen to 0.5 volts below Vo min. or a previous LOW level has risen to 0.5 volts above Vo max.
11. This specification indicates the guaranteed maximum frequency at which a state machine configuration with external feedback can operate.
12. This specification indicates the guaranteed maximum frequency at which the device can operate in data path mode.
13. This specification indicates the guaranteed maximum frequency at which a state machine configuration with internal only feedback can operate.
14. This parameter is calculated from the clock period at fyyax internal (1/fax3) @s measured (see Note 7 above) minus tg.
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Military Switching Characteristics!”!
16V8-10 16V8-15 16V8-25
Parameter Description Min. Max. Min. Max. Min. Max. Unit
1) Input to Output 3 10 3 15 3 25 ns
Propagation Delay!® 9
tpzx OE to Output Enable 10 15 20 ns
tpxz OE to Output Disable 10 15 20 ns
tea Input to Output Enable Delay!”] 10 15 25 ns
ter Input to Output Disable Delay!”> 7! 10 15 25 ns
tco Clock to Output Delay® & 2 7 2 10 2 12 ns
tg Input or Feedback Set-Up Time 10 12 15 ns
tH Input Hold Time 0 0 0 ns
tp External Clock Period (tco +tg) 17 22 27 ns
twh Clock Width HIGH!'] 6 8 12 ns
L Clock Width LOWI”] 6 8 12 ns
fmaxt External Maximum Frequency 58 45.5 37 MHz
(1tco +t)™ M1
fvaxe Data Path Maximum Frequency 83 62.5 41.6 MHz
(1/ty + tw) " 2
fuaxs Internal Feedback Maximum 62.5 50 40 MHz
Frequency (1/(tce + tg))> 191
tor Register Clock to 6 8 10 ns
Feedback Inputl”: 14]
ter Power-Up Reset Timel’] 1 1 1 us

Switching Waveform

INPUTS, 1/0, j
REGISTERED
FEEDBACK < )( <
ts ty twa g twe
CcP 4 4
£\ y { \
to fe— tp —
7 tpxz tER [101‘—'} ten, {10
REGISTERED P
OUTPUTS XXX ¥ «<e
—>1 tpp tpxz, terl10] tea, trzx10]
COMBINATORIAL 4
OUTPUTS »
16V8-7
Power-Up Reset Waveform
Vee
90%
POWER 10%
SUPPLY VOLTAGE trm
REGISTERED
o XXXV
OUTPUTS 6
CLOCK \\\ //
tpRMAX= 1 ps twe 16V8-8
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Functional Logic Diagram for PALCE16V8

r——- PIN NUMBERS INPUT LINE PIN NUMBERS —*
NUMBERS Vi

[ PRODUCT LINE FIRSTCELL NUMBERS cC
1 | rd .
0 3 4 7 8 1112 1516 19 20 23 24 27 28 31‘—' E
00— MC7
64 » CL1=2048
128—E CL0=2120 3"-
192162 PTD=2128
4 D - 2135 |
) <
256 MCG
320 » CL1=2049
384 22 » CLO=2121 &0—
44g 18 PTD=2136
280 D 2143 ||
2 <HT
512— R MC5
576—— CL1=2050
6402 » CLO=2122 {i')—
70462 3 PTD=2144
736 - 2151 L]
e sHL
768 MC4
800
832 CL1=2051
896254 CL0=2123 0
960228 PTD=2152
902 - 2159 |
> <HT
1024 » MC3
10351056 CL1=2052
1152— CLO0=2124 0
1216084 PTD=2160
1248 2 - 2167 fe
P sHL
1280— MC2
1344 CL1=2053
14081328 CL0=2125 {$°—
14721440 PTD=2168
1504 > 2175 e
>
P2 {]——
1:;.501 MC1
1600 CL1=2054
16641852 CLO0=2126 {i"—
17281698 PTD=2176
1760 D 2183 e
<HT
1792 » MCO
1856—— CL1=2055
19201588 CLO=2127 {$°—
19841952 » PTD=2184
2016 L 2191 =
R <

0 3 4 7 8 1112 1516 1920 2324 2728 31

USER ELECTRONIC SIGNATURE ROW
2056 2?64 2072 2080 2088 2096 2104 2112 2119

GL |

CG=2192

I BYTEO | BYTE1 | BYTE2 | BYTE3 | BYTE4 I BYTES I BYTE6 | BYTE7 I '
CGy=2193 16v8-9

MSB LsSB MSB LsB
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Ordering Information
Pack- .
(:ﬁi) (tl!l,g) (:Ig) (tn%’) Ordering Code Naagl:e Package Type ° al;'a;:g
115 5 3 4 | PALCE16V8-5JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
1156 | 75 5 5 | PALCE16V8-7JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-7PC P5 20-Lead (300-Mil) Molded DIP
90 10 | 75 7 | PALCE16V8-10QC Q5 20-Lead Quarter-Size Outline
PALCE16V8-10JC J61 20-Lead Plastic Leaded Chip Carrier
PALCE16V8-10PC P5 20-Lead (300-Mil) Molded DIP
130 | 10 | 7.5 7 | PALCE16V8-10JI J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8-10PI P5 20-Lead (300-Mil) Molded DIP
130 10 10 7 PALCE16V8-10DMB Dé 20-Lead (300-Mil) CerDIP Military
PALCE16V8-10LMB L61 20-Pin Square Leadless Chip Carrier
90 15 12 10 | PALCE16V8-15JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-15PC P5 20-Lead (300-Mil) Molded DIP
130 | 15 12 10 | PALCE16V8-15J] J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8-15P| P5 20-Lead (300-Mil) Molded DIP
PALCE16V8-15DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8-15LMB L61 20-Pin Square Leadless Chip Carrier
90 25 15 12 | PALCE16V8-25JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-25PC P5 20-Lead (300-Mil) Molded DIP
130 | 25 15 12 | PALCE16V8-25JI J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8-25P| P5 20-Lead (300-Mil) Molded DIP
PALCE16V8-25DMB Dé 20-Lead (300-Mil) CerDIP Military
PALCE16V8-25LMB L61 20-Pin Square Leadless Chip Carrier
55 10 | 75 7 | PALCE16V8L-10JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8L-10PC P5 20-Lead (300-Mil) Molded DIP
65 10 10 7 . | PALCE16V8L-10JI J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8L-10PI P5 20-Lead (300-Mil) Molded DIP
55 15 12 10 | PALCE16V8L-15JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8L-15PC P5 20-Lead (300-Mil) Molded DIP
PALCE16V8L-15QC Q5 20-Lead Quarter-Size Outline
65 15 12 10 | PALCE16V8L-15JI J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8L-15PI P5 20-Lead (300-Mil) Molded DIP
PALCE16V8L-15Ql Q5 20-Lead Quarter-Size Outline
65 15 12 10 | PALCE16V8L-15DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8L-15LMB L61 20-Pin Square Leadless Chip Carrier
55 25 15 12 | PALCE16V8L-25JC Jé1 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8L-25PC P5 20-Lead (300-Mil) Molded DIP
PALCE16V8L-25QC Q5 20-Lead Quarter-Size Outline
65 25 15 12 | PALCE16V8L-25J1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8L-25PI P5 20-Lead (300-Mil) Molded DIP
PALCE16V8L-25Ql Q5 20-Lead Quarter-Size Outline
PALCE16V8L-25DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8L-25LMB L61 20-Pin Square Leadless Chip Carrier

Shaded area contains preliminary information.
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MILITARY SPECIFICATIONS Switching Characteristics
Group A Subgroup Testing
DC Characteristics Parameter Subgroups
tpp 9,10, 11
Parameter Subgroups
v 53 tco 9,10, 11
V°“ 1’2‘3 ts 9,10, 11
oL & ty 9,10, 11
Vi 1,23
Vi 1,2,3 Document #: 38-00364-D
Iix 1,2,3
loz 1,2,3
lec 1,2,3
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YPRESS

Flash Erasable

Reprogrammable CMOS PAL® Device

Features

« Active pull-up on data input pins
« Low power version (20V8L)
—55 mA max. commercial (15, 25 ns)

— 65 mA max. military/industrial
(15, 25 ns)

Standard version has low power

—90 mA max. commercial
(15, 25 ns)

—115 mA max. commercial (10 ns)

— 130 mA max. military/industrial (15, 25 ns)

CMOS Flash technology for electrical erasability and

reprogrammability

User-programmable macrocell

— Output polarity control

—Individually selectable for registered or combinato-
rial operation

« QSOP package available

—10, 15, and 25 ns com’l version

—15, and 25 ns military/industrial versions
High reliability

— Proven Flash technology

—100% programming and functional testing

.

Functional Description

The Cypress PALCE20V8 is a CMOS Flash Erasable sec-
ond-generation programmable array logic device. It is imple-
mented with the familiar sum-of-product (AND-OR) logic struc-
ture and the programmable macrocell.

The PALCE20V8 is executed in a 24-pin 300-mil molded DIP,
a 300-mil cerdip, a 28-lead square ceramic leadless chip car-
rier, a 28-lead square plastic leaded chip carrier, and a 24-lead
quarter size outline. The device provides up to 20 inputs and
8 outputs. The PALCE20V8 can be electrically erased and re-
programmed. The programmable macrocell enables the de-
vice to function as a superset to the familiar 24-pin PLDs such
as 20L8, 20R8, 20R6, 20R4.

Logic Block Diagram (PDIP/CDIP/QSOP)

GND ho

Gl I3

Cﬁb
v

(64 x40)

PROGRAMMABLE
AND ARRAY

3

g'

Al

5

5

)

< <
Macrooell Macrocell Macrocell
1 1 1
OFE/lyq 2 1/0p /04 /02 1103 /04 1/0s 1/0g 1107 i3 Vee

20ve-1

PAL is a registered trademark of Advanced Micro Devices, Inc.
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Pin Configuration
DIP/QSOP PLCC/LCC
Top View
B 10,
0 105
[ 10,
g
3 1/03
110,
121314 1516 1718191 VO1
20v8-3
Selection Guide
tpp NS tgns tcons lcc mA
Generic Part Number Com’Vind Mil Com’l/Ind Mil Com’l/Ind Mil Com’l Mil/Ind
PALCE20V8-5 5 3 4 115
PALCE20V8-7 7.5 7 5 115
PALCE20V8-10 10 10 10 10 7 10 115 130
PALCE20V8-15 15 15 12 12 10 12 90 130
PALCE20V8-25 25 25 15 20 12 20 90 130
PALCE20V8L-15 15 15 12 12 10 12 55 65
PALCE20V8L-25 25 25 15 20 12 20 55 65

Shaded area contains preliminary information.
Functional Description (continued)

The PALCE20V8 features 8 product terms per output and 40
input terms into the AND array. The first product term in a
macrocell can be used either as an internal output enable con-
trol or as a data product term.

There are a total of 18 architecture bits in the PALCE20V8
macrocell; two are global bits that apply to all macrocells and
16 that apply locally, two bits per macrocell. The architecture
bits determine whether the macrocell functions as a register
or combinatorial with inverting or noninverting output. The out-
put enable control can come from an external pin or internally
from a product term. The output can also be permanently en-
abled, functioning as a dedicated output or permanently dis-
abled, functioning as a dedicated input. Feedback paths are
selectable from either the input/output pin associated with the
macrocell, the input/output pin associated with an adjacent
pin, or from the macrocell register itself.

Power-Up Reset

Al registers in the PALCE20V8 power-up to a logic LOW for
predictable system initialization. For each register, the associ-
ated output pin will be HIGH due to active-LOW outputs.

Electronic Signature

An electronic signature word is provided in the PALCE20V8
that consists of 64 bits of programmable memory that can con-
tain user-defined data.

Security Bit

A security bit is provided that defeats the readback of the in-
ternal programmed pattern when the bit is programmed.

Low Power

The Cypress PALCE20V8 provides low-power operation
through the use of CMOS technology, and increased testability
with Flash reprogrammability.

Product Term Disable

Product Term Disable (PTD) fuses are included for each prod-
uct term. The PTD fuses allow each product term to be indi-
vidually disabled.

Input and /O Pin Pull-Ups

The PALCE20V8 input and /O pins have built-in active
pull-ups that will float unused inputs and I/Os to an active
HIGH state (logical 1). All unused inputs and three-stated 1/O
pins should be connected to another active input, Vg, or
Ground to improve noise immunity and reduce lgc.
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Configuration Table

CGyp CGq CLO, Cell Configuration Devices Emulated
0 1 0 Registered Output Registered Med PALs
0 1 1 Combinatorial /0 Registered Med PALs
1 0 0 Combinatorial Output Small PALs
1 0 1 Input Small PALs
1 1 1 Combinatorial I/O 20L8 only
Macrocell
T1 To
Adjacent
_L 1 | Vc?:EO_—_ ; g Macrocell
= &40X 01
™10 _[_
T N =
| :
CL
ICG1 O
| - 11
| — 0 X H
K3 /0
E > Q 10
Vee
CLK — Q —1
= 10
CL1
0 x From
GGy forpin 161021 (DIP) _T [_ cLo, Adjacent

CGg for pin 15 and 22 (DIP)

Maximum Ratings

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

Storage Temperature ...........cccoueeverereeerernnens —65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage to Ground Potential

(Pin 24 to Pin 12) -0.5V to +7.0V
DC Voltage Applied to Outputs

in High Z State -0.5V to +7.0V
DC Input Voltage —0.5V to +7.0V

20ve-4

Output Current into Outputs (LOW)... .
DC Programming Voltage.........c.cccceuvinenneniens e
Latch-Up Current ..o

Operating Range

Ambient
Range Temperature Vee
Commercial 0°C to +75°C 5V 5%
Industrial —40°C to +85°C 5V +10%
Militarytl -55°C to +125°C 5V £10%
Note:

1. Tals the “instant on” case temperature.
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Electrical Characteristics Over the Operating Range!?!
Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voltage Vee = Min,, loy=-3.2mA Com’l 2.4 Vv
Vin=ViworVie o o ma Mil/ind
VoL Output LOW Voltage Vee = Min,, loL =24 mA Com’l 0.5 Vv
Vin=VimorVie [0 o ma Mil/ind
Viy Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputsla] 2.0 \
v, 4 Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputsl® |  -0.5 08 | V
iy Input or I/0 HIGH Leakage | 3.5V <Viy<Vee 10 RA
Current
o Input or /O LOW Leakage | OV <V < Vjy (Max.) -100 | pA
Current
Isc Output Short Circuit Current | Vg = Max., Voyr = 0.5VI87] -30 |-150| mA
lcc Operating Power Supply Vee = Max,, 5,7,10ns Com’l 115 | mA
Current ‘gbt:u%;’gf V. 15,25 ns 90 | mA
f=15 MHz 15L, 25L ns 55 mA
(counter) 10,15, 25 ns Mil/ind 130 | mA
15L, 25L ns Mil/Ind 65 mA
Capacitance!”] )
Parameter Description Test Conditions Typ. Unit
Cin Input Capacitance Vin=20V @ f=1MHz 5 pF
Cour Output Capacitance Vour=2.0V @ f=1MHz 5 pF
Endurance Characteristics!”)
Parameter Description Test Conditions Min. Max. Unit
Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles

Notes:
2. See the last page of this specification for Group A subgroup testing information.
3. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
4. Vj_(Min.) is equal to —3.0V for pulse durations less than 20 ns.
5. The leakage current is due to the internal pull-up resistor on all pins.
6. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vot = 0.5V has been chosen to avoid test problems
caused by tester ground degradation.
7. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms
ALL INPUT PULSES
3.0V
90%
10%
GND
<2ns
20V8-5
5V
S1
R1
OUTPUT TEST POINT
R2 CL
— l 20Ve-6
Commercial Military
Specification 'S, C. R4 R, R, Ry Measured Output Value
trp tco Closed 50 pF 200Q 390Q 390Q 750Q 1.5V
tpzx, ‘EA ZWH: Open 1.5V
Z#L: Closed
tpxz, tER H )ZOpen 5 pF H .ZVOH-OSV
L # Z: Closed L#Z: Vo +05V
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Commercial and Industrial Switching Characteristics

20V8-5 20v8-7 20V8-10 20V8-15 20V8-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
trp Input to Output 1 5 1 7.5 1 10 1 15 1 25 ns
Propagation Delay!®!
tpzx OE to Output Enable 5 6 10 15 20 | ns
tpxz OE to Output Disable 5 6 10 15 20 | ns
tea Input to Output 6 9 10 15 25 ns
Enable Delaym
ter Input to Output 6 9 10 15 25 ns
Disable Delay!"!
tco Clock to Output Delay!®l 1 4 1 5 1 7 1 10 | 1 12 | ns
ts Input or Feedback 3 7 10 12 15 ns
Set-Up Time
th Input Hold Time 0 0 0 0 0 ns
tp External Clock Period 7 12 17 22 27 ns
(teo+1tg)
twh Clock Width HIGHL] 3 5 8 8 12 ns
tw Clock Width LOWL’] 3 5 8 8 12 ns
fmaxi External Maximum 143 83 58 45.5 37 MHz
Frequency (1/(tco + )71
fmaxe Data Path Maximum 166.6 100 62.5 62.5 41.6 MHz
Frequency
(1/(tw + b))
fmaxs Internal Feedback Maximum | 166.6 100 62.5 50 40 MHz
Frequency (1/(tcr +tg)ll"1?
ter Register Clock to 3 3 6 8 10 ns
Feedback Inputl’: 13!
tpR Power-Up Reset Timel’] 1 1 1 1 1 s
Shaded area contains preliminary information.

Notes:
8. Min. times are tested initially and after any design or process changes that may affect these parameters.
9. This parameter is measured as the time after OE pin or intemal disable input disables or enables the output pin. This delay is measured to the point at which a previous
HIGH level has fallen to 0.5 volts below Vi min. or a previous LOW level has risen to 0.5 voits above Vg max.
10. This specification indicates the guaranteed maximum frequency at which a state machine configuration with external feedback can operate.
11. This specification indicates the guaranteed maximum frequency at which the device can operate in data path mode.
12. This specification indicates the guaranteed maximum frequency at which a state machine configuration with internal only feedback can operate.
13. This parameter is calculated from the clock period at fyax interal (1/fyaxs) as measured (see Note 7 above) minus tg.
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Military Switching Characteristics?
20V8-10 20V8-15 20V8-25
Parameter Description Min. Max. Min. Max. Min. Max. Unit
trD Input to Output 1 10 1 15 1 25 ns
Propagation Delay!®!
tpzx OE to Output Enable 10 15 20 ns
tpxz OE to Output Disable 10 15 20 ns
tea Input to Output Enable Delay!’] 10 15 25 ns
ter Input to Output Disable Delayl’] 10 15 25 ns
tco Clock to Output Delay®! 1 10 1 12 1 20 ns
tg Input or Feedback Set-Up Time 10 12 20 ns
ty Input Hold Time 0 0 0 ns
tp External Clock Period (i + tg) 20 24 40 ns
twH Clock Width HIGHI! 8 10 15 ns
twi Clock Width LOWL] 8 10 15 ns
fmax1 External Maximum Frequency 50 4.7 25 MHz
(1/ttco +1g)"
fmaxe Data Path Maximum Frequency 62.5 50 33.3 MHz
(1w + ta))" 1
fmax3 Internal Feedback Maximum 62.5 50 33.3 MHz
Frequency (1/(tcr +tg)l"12
tor Register Clock to 6 8 10 ns
Feedback Inputl’> 12!
tpR Power-Up Reset Timel’] 1 1 1 s
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Switching Waveform

INPUTS, 1/0,

REGISTERED
FEEDBACK

ts

cp
_

te

9;
|

X

twhH |

tw

N\

tp

tpxz ted 1%

REGISTERED
OUTPUTS

VH

tea tpd 19
e

tpxz ter 0!

COMBINATORIAL
OUTPUTS

tea, tzx 10!
4

Power-Up Reset Waveform

20V8-7

10%/]

POWER
SUPPLY VOLTAG B}

90%

REGISTERED
ACTIVE LOW

ST

OUTPUTS

CLOCK

ts

tpR MAX= 1ps

2-25

[ tw ——

20ve-8




—

= ; CYPRESS

Functional Logic Diagram for PALCE20V8

PALCE20V8

PINNUMBERS DIP (PLCC)PACKAGE

rep—

16

PIN NUMBERS DIP (PLCC)PACKAGE _——_—*

2 @

0

280
>

320

600
6z

640

920
56

960

1240
6z

1280

1560
Cuk>

1600

1880

sto[]

1920

2200
o (12

2240

2520
10022
11 (13) ~

ELECTRONIC SIGNATURE ROW

2568 2569. .. ... 2630 2631

| BYTE7 | BYTES ... ... BYTE1 l BYTEO I
LK
MSB LSB
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s:]— 23 (27)
cao
B MC7
CL1=2560] 22 (26)
CL0=2632
<H-F
B MCe
e iTD -
2 CL0-2633
<H-H
R+H MC5
CL1=2562
Clo=2634 E—I—D 20(24)
—HF |
- 1T
MC4 |
CL1=2563 %j [Jee
CL0=2635 19.(23)
igl._F ‘
MC3 |
- CL1=2564 18 (21
: CL0=2636 B“ | {Jsey
SHH
MGc2
CL1=2565 17 (20)
CL0-2637
S
MC1
CL1=2566 %, 0
CL0=2638 16.(19)
<HE
- mco
CL1=2567
: CLo=2639 %D 15(18)
J:l—-—:
3 H (J1aan)
oo
13 (16)
CGo=2704
CG1=2705
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# CYPRESS
Ordering Information for PALCE20V8

(.'%R) (ns D) (:13) (tr?g Ordering Code P?J(;':ge Package Type Ogt;r:g:g

115 3 4 | PALCE20V8-5JC J64 28-Lead Plastic Leaded Chip Carrier Commercial

115 | 75 7 5 | PALCE20V8-7JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE20V8-7PC P13 24-Lead (300-Mil) Molded DIP

115 10 10 7 | PALCE20V8-10JC J64 28-Lead Plastic Leaded Chip Carrier
PALCE20V8-10PC P13 24-Lead (300-Mil) Molded DIP
PALCE20V8-10QC Q13 24-Lead Quarter-Size Outline

130 10 10 10 | PALCE20V8-10JI J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8-10PI P13 24-Lead (300-Mil) Molded DIP
PALCE20V8-10DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8-10LMB L64 28-Pin Square Leadless Chip Carrier

90 15 12 10 | PALCE20V8-15JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE20V8-15PC P13 24-Lead (300-Mil) Molded DIP
PALCE20V8-15QC Q13 24-Lead Quarter-Size Outline

130 15 12 12 | PALCE20V8-15Ji J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8-15PI P13 24-Lead (300-Mil) Molded DIP
PALCE20V8-15Ql Q13 24-Lead Quarter-Size Outline
PALCE20V8-15DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8-15LMB L64 28-Pin Square Leadless Chip Carrier

90 25 15 12 | PALCE20V8-25JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE20V8-25PC P13 24-Lead (300-Mil) Molded DIP
PALCE20V8-25QC Q13 24-Lead Quarter-Size Outline

130 | 25 20 20 | PALCE20V8-25JI J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8-25PI| P13 24-Lead (300-Mil) Molded DIP
PALCE20V8-25Ql Q13 24-Lead Quarter-Size Outline
PALCE20V8-25DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8-25LMB L64 28-Pin Square Leadless Chip Carrier

Shaded area contains preliminary information.
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Ordering Information for PALCE20VSL
(:SR) (tr':g) (:13) (tr%} Ordering Code P?‘c;k:‘ge Package Typé- ° iﬁ;@g
55 15 12 10 | PALCE20V8L-15JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE20V8L-15PC P13 24-L ead (300-Mil) Molded DIP
PALCE20V8L-15QC Q13 24-Lead Quarter-Size Outline
65 15 12 12 | PALCE20V8L-15J] J64 28-Lead Plastic Leaded.Chip Carrier Industrial
PALCE20V8L-15P!I P13 24-Lead (300-Mil) Molded DIP
PALCE20V8L~-15Ql Q13 24-Lead Quarter-Size Outline
PALCE20V8L-15DMB D14 24-1ead (300-Mil) CerDIP Military
PALCE20V8L~15LMB L64 28-Pin Square Leadless Chip Carrier
55 25 15 12 | PALCE20V8L-25JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE20V8L-25PC P13 24-Lead (300-Mil) Molded DIP
PALCE20V8L-25QC Q13 24-L ead Quarter-Size Outline .
65 25 20 20 | PALCE20V8L-25JI J64 éB-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8L-25PI P13 24-Lead (300-Mil) Molded DIP
PALCE20V8L-25Ql Q13 24-Lead Quarter-Size Outline
PALCE20V8L-25DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8L-25LMB L64 28-Pin Square Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Switching Characteristics

Parameter Subgroups
VoH 1,2,3
Voo 1,2,3
Vi 1,2,3
Vi 1,2,3
lix 1,2,3
loz 1,2,3
lec 1,2,3

Parameter Subgroups
trp 9,10, 11
tco 9,10, 11
ts 9,10, 11
ty 9,10, 11

Document #: 38-00367-D
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PLDC20G10B/PLDC20G10

¥ CYPRESS

Features

« Fast

—Commercial: tpp =15 ns, tcg =10 ns, tg =12 ns
—Military: tpp =20 ns, tco =15 ns, tg=15ns

Low power

—lgc max.: 70 mA, commercial

—Ilcc max.: 100 mA, military

Commercial and military temperature range
User-programmable output cells

— Selectable for registered or combinatorial operation
— Output polarity control

— Output enable source selectable from pin 13 or prod-
uct term
Generic architecture to replace standard logic func-
tions including: 20L10, 20L8, 20R8, 20R6, 20R4, 12L10,
14L8, 16L6, 18L4, 20L2, and 20V8
« Eight product terms and one OE product term per out-
put

CMOS Generic 24-Pin
Reprogrammable Logic Device

+ CMOS EPROM technology for reprogrammability

« Highly reliable
— Uses proven EPROM technology
—Fully AC and DC tested
— Security feature prevents logic pattern duplication
—t]to% power supply voltage and higher noise immu-

nity
Functional Description

Cypress PLD devices are high-speed electrically programma-
ble logic devices. These devices utilize the sum-of-products
(AND-OR) structure providing users the ability to program cus-
tom logic functions for unique requirements.

In an unprogrammed state the AND gates are connected via
EPROM cells to both the true and complement of every input.
By selectively programming the EPROM cells, AND gates may
be connected to either the true or complement or disconnect-
ed from both true and complement inputs.

Logic Block Diagram
Vss | | | 1 | | | 1 | | CP/l
[ [ M [ [ M [ [ M [ FE [
¥ Tl? }% 1‘% fI? ﬁl &I 1% }% Fi? Ié? I%
PROGRAMMABLE
ANDARRAY :
@ o u o) ou o
m m m m
OUTPUT uTPuT |_LoutpuT| Loutput | _LoutPut
CELL CELL CELL CELL
Tl ] = R = R 7
V/OE 1104 10g /07 102 104 100 Voo
- . . 20G10-1
Pin Configurations M
LCC JEDEC PLCC
Top View Top View Top View
= Q or
= oo Q000"
2 _ 50090 _ 62588
4321282726
155 NC
5 25 102
: g 23 :j(c))2 6 248 /03
) §g  PLDC20G10 5y, 1103 PLDC20G10 7 carcazs-A  28H V04
| §g PLDC20G10B 21 I/O‘; PLDC20G10B g CG7C323B-A 223 I’}lg
21
1 510 204 /06 10 b 10s
NC P11 19¢ /07 11 19 1O7
12131415161718 121314 1516 1718
- =0 o0 @ Ol
o P— =
bgse 20G10-2 206104 F2Ro9 20G10-3

Note:

1. The CG7C323 is the PLDC20G10 packaged in the JEDEC-compatible 28-pin
The difference is in the location of the “no connect” or NC pins.
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;%YPRESS PLDC20G10B
Selection Guide
Icc (MA) tpp (ns) ts (ns) 1co (ns)
Generic

Part Number Com/Ind Mil Com/Ind Mil Com/Ind Mil Com/Ind Mil
20G10B-15 70 15 12 10
20G10B-20 . 70 100 20 20 12 15 12 15
20G10B-25 100 25 18 15
20G10-25 55 25 15 15
20G10-30 80 30 20 20
20G10-35 55 35 30 25
20G10-40 80 40 35 25

Functional Description (continued)

Cypress PLDC20G10 uses an advanced 0.8-micron CMOS
technology and a proven EPROM cell as the programmable
element. This technology and the inherent advantage of being
able to program and erase each cell enhances the reliability
and testability of the circuit. This reduces the burden on the
customer to test and to handle rejects.

A preload function allows the registered outputs to be preset
to any pattern during testing. Preload is important for testing
the functionality of the Cypress PLD device.

20G10 Functional Description

The PLDC20G10 is a generic 24-pin device that can be pro-
grammed to logic functions that include but are not limited to:
20L10, 20L8, 20R8, 20R6, 20R4, 12L10, 14L8, 16L6, 18L4,
20L2, and 20V8. Thus, the PLDC20G10 provides significant
design, inventory and programming flexibility over dedicated
24-pin devices. It is executed in a 24-pin 300-mil molded DIP
and a 300-mil windowed cerDIP. It provides up to 22 inputs and
10 outputs. When the windowed cerDIP is exposed to UV light,
the 20G10 is erased and then can be reprogrammed.

The programmable output cell provides the capability of defin-
ing the architecture of each output individually. Each of the 10
output cells may be configured with registered or combinatori-
al outputs, active HIGH or active LOW outputs, and product
term or Pin 13 generated output enables. Three architecture
bits determine the configurations as shown in the Configura-

tion Table and in Figures 1 through 8. A total of eight different
configurations are possible, with the two most common shown
in Figure 3 and Figure 5. The default or unprogrammed state
is registered/active/LOW/Pin 11 OE. The entire programmable
output cell is shown in the next section.

The architecture bit ‘C1’ controls the registered/combinatorial
option. In either combinatorial or registered configuration, the
output can serve as an 1/O pin, or if the output is disabled, as
an input only. Any unused inputs should be tied to ground. In
either registered or combinatorial configuration, the output of
the register is fed back to the array. This allows the creation of
control-state machines by providing the next state. The regis-
ter is clocked by the signal from Pin 1. The register is initialized
on power up to Q output LOW and Q output HIGH.

In both the combinatorial and registered configurations, the
source of the output enable signal can be individually chosen
with architecture bit ‘C2’. The OE signal may be generated
within the array, or from the external OE (Pin 13). The Pin 13
allows direct control of the outputs, hence having faster en-
able/disable times.

Each output cell can be configured for output polarity. The out-
put can be either active HIGH or active LOW. This option is
controlled by architecture bit ‘CO’.

Along with this increase in functional density, the Cypress
PLDC20G10 provides lower-power operation through the use
of CMOS technology and increased testability with a register
preload feature.
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PLDC20G10
PLDC20G10B

Programmable Output Cell

r OE PRODUCTTERM QUTPUT_l
a = S
| — e |
| 1 |
| L[>OJ. |
| OUTPUT 1
S o o=l |
: CP"’& Q o Cy Co :
I INPUT/ 2 '
= = |
LS e !
p—— |
Co T ———————————— o _J
PIN13 20G10-5
Configuration Table
Figure C, Cy Co Configuration
1 0 0 0 Product Term OE/Registered/Active LOW
2 0 0 1 Product Term OE/Registered/Active HIGH
5 0 1 0 Product Term OE/Combinatorial/Active LOW
6 0 1 1 Product Term OE/Combinatorial/Active HIGH
3 1 0 0 Pin 13 OE/Registered/Active LOW
4 1 0 1 Pin 13 OE/Registered/Active HIGH
7 1 1 0 Pin 13 OE/Combinatorial/Active LOW
8 1 1 1 Pin 13 OE/Combinatorial/Active HIGH
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Registered Output Configurations

Cz = 0 Cz = 0

i, Gz 9 - Gz ¢

D - =0 > - G 1

ce—p> @ cP —-P Q
m_—_l 20G10-6 3 "—_‘I 20G10-7
Figure 1. Product Term OE/Active LOW Figure 2. Product Term OE/Active HIGH

Co=1 :
Ci=0 Ci=0

D D Q Co=0 {> D Q Co=1

cP ——{P Q ce—p> Q
K] 20G10-8 z' 20G10-9

Figure 3. Pin 13 OE/Active LOW Figure 4. Pin 13 OE/Active HIGH

Combinatorial Output Configurations?

Cy=10 Co=0
Ci=1 Ci=1
Co=0 Co=1
KI 20G10-10 20G10-11
Figure 5. Product Term OE/Active LOW Figure 6. Product Term OE/Active HIGH
Co=1 Co=1
Ci=1 Ci=1
ES U W I N
} 20G10-12 } 20G10-13
PIN13 PIN 13
Figure 7. Pin 13 OE/Active Low Figure 8. Pin 13 OE/Active HIGH

Note:
2. Bidirectional I/O configurations are possible only when the combinatorial output option is selected
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Maximum Ratings

DC Programming Voltage
PLDC20G10B and CG7C323B-A.

(Above which the useful life may be impaired. For user guide- PLDC20G10 and CG7C323-A... ..14.0V
lines, not tested.) Latch-UD CUITENE eeeeeeeeeeeeeeeeeeeeeeeseeeseeeessssssesesessee >200 mA
Storage Temperature ... —65°C10+150°C  gtatic DisChArge VOIAGE...........ewererreerreeeessseerenmrenenee >500V
Ambient Temperature with (per MIL-STD-883, Method 8015)
Power Applied........ccccccuiniviecireniinecicnieniene -55°C to +125°C
Supply Voltage to Ground Potential ............... _05Vto+70v  Operating Range
DC Voltage Applied to Outputs Ambient
inHigh Z State...........cccccoevmnniiccce -0.5V to +7.0V Range Temperature Vee
DC Input Voltage............ccceeceemmene .=3.0V to +7.0V Commercial 0°C to +75°C 5V £10%
Output Current into Outputs (LOW) .......cccceueverererennnee. 16 mA Military!™! -55°C to +125°C 5V +10%
Industrial —40°C to +85°C 5V +10%
Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)[]
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Vee = Min,, loy=-32mA | Com’l/ind 2.4 v
Vin=Viw or Vi lon=—2mA | Military
VoL Output LOW Voltage Vce = Min,, loL =24 mA Com’l/Ind 0.5 \
Vin=Vigor Vi loL=12mA | Military
Vin Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs!®! 2.0 Vv
ViL Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs!®! 0.8 \'
lix Input Leakage Current Vgs < ViNS Ve -10 | +10 HA
Isc Output Short Circuit Current | Vg = Max., Voyr = 0.5VI6: 7] -90 | mA
lcc Power Supply Current 0<V|N<Vee Com’l/Ind-15, -20 70 mA
o i Com'V/ind—25, ~35 55 | mA
Unprogrammed Device | Military—20, —-25 100 mA
Military—30, —40 80 mA
loz Output Leakage Current Ve = Max., Vgg < Vour < Vee -100 | 100 A
Capacitance!”
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta=25°C,f=1MHz 10 pF
Cour Output Capacitance ViN=2.0V, Ve =5.0V 10 pF
Notes:

3. Tais the “instant on” case temperature.

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

Il overshoots due to system or tester noise are included.

Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vot = 0.5V has been chosen to

4.
5. These are absolute values with respect to device ground.
6.

avoid test problems caused by tester ground degradation.
7.

Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms (Commercial)
R1238Q R1238Q
(319Q MIL) (319Q MIL)
5VO— W 5V O—————WWA—
OUTPU { OUTPUT b
500F < R2170Q 50F :; R2 170Q
p (236Q MIL) p S (236Q MIL)
INCLUDING I i INCLUDING I J_
JIG AND ) = ‘élgo}g\lED = - 20G10-14
SCOPE
(a) (b)
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military/Industrial)
99Q 136Q
OUTPUT O——AWW——0 2.08V=Vpe OUTPUT O———W——0 2.13V=Vm
20G10-15 20G10-16
Switching Characteristics Over Operating Rangel® &
Commerecial
B-15 B-20 -25 -35
Parameter Description Min. | Max. | Min. | Max. | Min. [ Max. | Min. | Max. | Unit
trp Input or Feedback to Non-Registered Output 15 20 25 35 ns
tea Input to Output Enable 15 20 25 35 ns
ter Input to Output Disable 15 20 25 35 ns
tpzx Pin 11 to Output Enable 12 15 20 25 ns
tpxz Pin 11 to Output Disable 12 15 20 25 ns
tco Clock to Output 10 12 15 25 ns
ts Input or Feedback Set-Up Time 12 12 15 30 ns
ty Hold Time 0 0 0 0 ns
tp(10] Clock Period 22 24 30 55 ns
twH Clock High Time 8 10 12 17 ns
twr Clock Low Time 8 10 12 17 ns
fyax ' Maximum Frequency 45.4 41.6 33.3 18.1 MHz
Notes:
8. Part (a) of AC Test Loads and Waveforms used for all parameters except tgg, tpzx, and tpxz. Part (b) of AC Test Loads and Waveforms used for tgg, tpzx,
and tpxz.

9. The parameters tzg and tpyz are measured as the delay from the input disable logic threshold transition to Vo — 0.5V for an enabled HIGH output or Vo

+ 0.5V for an enabled LOW input.
10. tp minimum guaranteed clock period is that guaranteed for state machine operation and is calculated from tp = tg + tco. The minimum guaranteed period

for registered data path operation (no feedback) can be calculated as the greater of (twy + twy) or (ts + ty).
11. fyax. minimum guaranteed operating frequency, is that guaranteed for state machine operation and is calculated from fyyax = 1/(ts + tco). The minimum
guaranteed fyyax for registered data path operation (no feedback) can be calculated as the lower of 1/(tyy + twy) or 1/(ts + ).
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Switching Characteristics Over Operating Range!® & 9 (continued)

Military/Industrial
B-20 B-25 -30 -40

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input or Feedback to Non-Registered Output 20 25 30 40 ns
tea Input to Output Enable 20 25 30 40 ns
ter Input to Output Disable 20 25 30 40 ns
tpzx Pin 11 to Output Enable 17 20 25 25 ns
tpxz Pin 11 to Output 17 20 25 25 ns

Disable
tco Clock to Output 15 15 20 25 ns
s Input or Feedback 15 18 20 35 ns

Set-Up Time
th Hold Time 0 0 0 0 ns
tp(10] Clock Period 30 33 40 60 ns
twH Clock High Time 12 14 16 22 ns
twi Clock Low Time 12 14 16 22 ns
fipaxt ] Maximum Frequency 33.3 30.3 25.0 16.6 MHz

Switching Waveform

INPUTS 1/O,
REGISTERED ( )k
FEEDBACK

ts I tH tw tw

cP A \

4
I tco Dyl tpzx

REGISTERED > > > >
OUTPUTS
) < teR >| ] tea
COMBINATORIAL XX > > > > << <
OUTPUTS

20G10-17
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Ordering Information
o ey | s (:SX) Ordering Code PR Package Type ° ange
15 12 10 70 | PLDC20G10B-15PC P13 24-Lead (300-Mil) Molded DIP Commercial
PLDC20G10B-15WC W14 | 24-Lead (300-Mil) Windowed CerDIP
20 15 15 100 | PLDC20G10B-20DMB D14 24-Lead (300-Mil) CerDIP Military
25 15 15 55 | PLDC20G10-25JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PLDC20G10-25PC/PI P13 24-Lead (300-Mil) Molded DIP Commercial/
Industrial
PLDC20G10-25WC w14 24-Lead (300-Mil) Windowed CerDIP Commercial
30 20 20 80 |[PLDC20G10-30DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20G10-30LMB L64 28-Square Leadless Chip Carrier
PLDC20G10-30WMB W14 24-Lead (300-Mil) Windowed CerDIP
35 30 25 55 | PLDC20G10-35JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PLDC20G10-35PC P13 24-Lead (300-Mil) Molded DIP

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups

Vou 1,2,3 tpp 9,10, 11

VoL 1,2,3 tpzx 9, 10, 11

ViH 1,2,3 tco 9,10, 11

Vi 1,2,3 ts 9, 10, 11

Iix 1,2,3 ty 9, 10, 11

loz 1,23 Document #: 38-00019-H

Icc 1,2,8
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Reprogrammable Asynchronous

Features

« Advanced-user programmable macrocell

« CMOS EPROM technology for reprogrammability
+ Up to 20 input terms

+ 10 programmable I/0O macrocells

« Output macrocell programmable as combinatorial or
asynchronous D-type registered output

Product-term control of register clock, reset and set
and output enable

Register preload and power-up reset
Four data product terms per output macrocell
Fast
— Commercial
tpp=15ns
tco =15ns
tsu=7ns
— Military
tpp=20 ns
tco=20ns
tsy=10ns
Low power
—lcc max - 80 mA (Commercial)

.

.

CMOS Logic Device

—lcc max = 85 mA (Military)

High reliability

—Proven EPROM technology

—>2001V input protection

—100% programming and functional testing

VOLilndowed DIP, windowed LCC, DIP, LCC, PLCC avail-
able

Functional Description

The Cypress PLDC20RA10 is a high-performance, sec-
ond-generation programmable logic device employing a flexi-
ble macrocell structure that allows any individual output to be
configured independently as a combinatorial output or as a
fully asynchronous D-type registered output.

The Cypress PLDC20RA10 provides lower-power operation
with superior speed performance than functionally equivalent
bipolar devices through the use of high-performance 0.8-mi-
cron CMOS manufacturing technology.

The PLDC20RA10 is packaged in a 24 pin 300-mil molded
DIP, a 300-mil windowed cerDIP, and a 28-lead square lead-
less chip carrier, providing up to 20 inputs and 10 outputs.
When the windowed device is exposed to UV light, the
20RA10 is erased and can then be reprogrammed.

Logic Block Diagram
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PLDC20RA10

Generic Part tpp NS tsy ns tco ns tcc ns
Number Com‘l Mil Com’l Mil Com’l Mil Com’l Mil
20RA10-15 15 7 15 80
20RA10-20 20 20 10 10 20 20 80 85
20RA10-25 25 15 25 85
20RA10-35 35 20 35 85
Pin Configurations
STD PLCC/HLCC 1l
Top View JEDE_?OI;L\%S‘/AII-ILCC
sco@ 889 o2 888
NG 4321282726 43 212827 26
/0, 5 251 110, 5 0 1o
s : 24 105 2de Zi 1 1o
o8 & PLDC20RA10 5 vog 4 Ha PLDC20RA10 2 104
10g 9 21 V0g lsJ9 CG7C324 21{ 105
V07 10 20Q 107 1 O 10 201 110
12131415161718 M ypra1a 1516 1748 19 P NC 2 E1T is1a 1516 171819 B 107
wmwimgoz nmmiﬁ%&& ©oRows &
RAT0-2 - == RA10-3 -T®2e e RA10-4

Macrocell Architecture

Figure 1 illustrates the architecture of the 20RA10 macrocell.
The cell dedicates three product terms for fully asynchronous
control of the register set, reset, and clock functions, as well
as, one term for control of the output enable function.

The output enable product term output is ANDed with the input
from pin 13 to allow either product term or hardwired external
control of the output or a combination of control from both
sources. If product-term-only control is selected, it is automat-
ically chosen for all outputs since, for this case, the external
output enable pin must be tied LOW. The active polarity of
each output may be programmed independently for each out-
put cell and is subsequently fixed. Figure 2 illustrates the out-
put enable options available.

When an /O cell is configured as an output, combinatori-
al-only capability may be selected by forcing the set and reset
product term outputs to be HIGH under all input conditions.
This is achieved by programming all input term programming
cells for these two product terms. Figure 3illustrates the avail-
able output configuration options.

An additional four uncommitted product terms are provided in
each output macrocell as resources for creation of user-de-
fined logic functions.

Programmable I/O

Because any of the ten I/O pins may be selected as an input,
the device input configuration programmed by the user may
vary from a total of nine programmable plus ten dedicated in-
puts (a total of nineteen inputs) and one output down to a
ten-input, ten-output configuration with all ten programmable
1/0 cells configured as outputs. Each input pin available in a
given configuration is available as an input to the four control

Note:

product terms and four uncommitted product terms of each
programmable I/O macrocell that has been configured as an
output.

An /O cell is programmed as an input by tying the output en-
able pin (pin 13) HIGH or by programming the output enable
product term to provide a LOW, thereby disabling the output
buffer, for all possible input combinations.

When utilizing the 1/0 macrocell as an output, the input path
functions as a feedback path allowing the output signal to be
fed back as an input to the product term array. When the output
cell is configured as a registered output, this feedback path
may be used to feed back the current output state to the device
inputs to provide current state control of the next output state
as required for state machine implementation.

Preload and Power-Up Reset

Functional testability of programmed devices is enhanced by
inclusion of register preload capability, which allows the state
of each register to be set by loading each register from an
external source prior to exercising the device. Testing of com-
plex state machine designs is simplified by the ability to load
an arbitrary state without cycling through long test vector se-
quences to reach the desired state. Recovery from illegal
states can be verified by loading illegal states and observing
recovery. Preload of a particular register is accomplished by
impressing the desired state on the register output pin and
lowering the signal level on the preload control pin (pin1) to a
logic LOW level. If the specified preload set-up, hold and pulse
width minimums have been observed, the desired state is
loaded into the register. To insure predictable system initializa-
tion, all registers are preset to a logic LOW state upon pow-
er-up, thereby setting the active LOW outputs to a logic HIGH.

1. The CG7C324 is the PLDC20RA10 packaged in the JEDEC-compatible 28-pin PLCC pinout. Pin function and pin order is identical for both PLCC pinouts. The

principal difference is in the location of the “no connect” (NC) pins
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OUTPUT ENABLE
FHOWPIN 1) (FROM PIN 13)

i

1 H;s TO VO PIN
s o —
D ao—o
co
PL

7

RA10-5

Figure 1. PLDC20RA10 Macrocell

Output Always Enabled Programmable

[

o

RA10-6 RA10-7

Combination of
External Pin Programmable and Hardwired

RA10-8 &O RA10-9

Figure 2. Four Possible Output Enable Alternatives for the PLDC20RA10

OE
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Combinatorial/Active LOW

ol

YPRESS

Registered/Active LOW

l'llu»

iir)

RA10-11

Combinatorial/Active HIGH

\Y

%T

RA10-10

iy

Registered/Active HIGH

S
oo ot
D > R
:3:]—__—__ Rato-12 RAto-13
Figure 3. Four Possible Macrocell Configurations for the PLDC20RA10
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Maximum Ratings Static Discharge Voltage.........cccccceeevvreeenncne ..>2001V
(per MIL-STD-883, Method 3015)
(ADove which the usefulfe may be impaired. FOr USer GUIdE: | ich-Up GUITENt ... >200 mA
Storage Temperature .........coeeeeeeeevereerennns —65°C 1o +150°C DC Program Voltage...........cccccceoevininrnreeeiinin s 13.0V
POWEr AR ssctoasrc  Operating Range
i Ambient
(SPl:ﬁpzli oPinT 2 e e ~0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°C to +75°C 5V +10%
inHigh Z State ..., -0.5V to +7.0V Militaryl?! —55°C to +125°C 5V +10%
DC Input Voltage.........cceoeerenicrcececree -3.0Vto+7.0V
Output Current into Outputs (LOW) ......cccccrvevrreevercnnnn 16 mA
Electrical Characteristics Over the Operating Range!®!
Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Ve =Min, loy=-32mA Com’l 24 \
Vin=Vinor Vi lon = -2 mA Mil
VoL Output LOW Voltage Vee =Min,, lo=8mA 0.5 \'
Vin=Vigor Vi,
Vi Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs®! | 2.0 v
Vi Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputst*] 08 | V
lix Input Leakage Current Vgs £ ViN < Vee, Voo = Max -10 | +10 | pA
loz Output Leakage Current " |Vee =Max., Vgg < Vout < Voo —40 | +40 | pA
Isc Output Short Circuit Current®! | Ve = Max., Voyt = 0.5VI®] 30 | —90 | mA
lect Standby Power Supply Current |Vge= Max., Viy = GND Outputs Open Com’l 75 mA
Mil 80 | mA
lcce Eower Sup[g]ly Current at Vee = Ma)g., Outputs .Disabled (In HighZ Com’l 80 mA
requency' State) Device Operating at fyax il 85 mA
Capacitanceld!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin=20V @f=1MHz 10 pF
Cout Output Capacitance Vour=20V @ f=1MHz 10 pF
Notes:
2. Tpis the “instant on” case temperature.
3: ?ﬁ:stgea:ZS;t?sat%Stgfv‘::]IiSessp?v‘i:tilﬁcrgtsiggg?{oGJg\l;)geA gsrggg?gg(}ejltiggeigfﬁgngg igﬂé to system or tester noise are included.
5. Tested initially and after any design or process changes that may affect these parameters.
6. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Voyr = 0.5 V has been chosen to

avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms (Commercial)

R1 457Q R1 4570 ALL INPUT PULSES
(470Q MIL) (470Q MIL) 3.0v
5V 5V
OUTPUT | R2  OUTPUT , R2 GND
S 270Q 2 270Q
50 pFl j (319 Mil) 5 pFI @loamily <3S
INCLUDING = = INCLUDING =
JIG AND JIG AND
SCOPE SCOPE AATo14 RAT0_15
(a) (b)
Equivalent to: THEVENIN EQUIVALENT(Commercial) Equivalent to: THEVENIN EQUIVALENT (Military)
170Q
OUTPUT O——WW——0  1.86V=Vie OUTPUT o——wv——-o1 o 2.02V=Vine
RA10-16 RA10-17
Parameter | Vi, Output Vaveform Measurement Level
tpxz(~ 1.5V \
©) OH 55V Vx RA10-18
texz(+) 2.6V VoL 0.5V. Vx
RA10-19
tPzX(+) Vine Vx LoY Vou RA10-20
tPzX(-) Vine Vx 0.5V Vor RA10-21
\Y
teR() 1.5V OH 0.5V L——Vx RA10-22
tER(+) 2.6V VoL 0.5V, Vx
RA10-23
teAw) Vine Vy 0.5V Von Arto.20
teA-) Vine Vx 0.5V VoL RA10-25
(c)
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Switching Characteristics Over the Operating Rangel®: 7 8

Commercial Military
-15 -20 -20 -25 -35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
trD Input or Feedback to 15 20 | 1 20 25 35 ns
Non-Registered Output
tea Input to Output Enable 15 20 20 30 35 ns
ter Input to Output 15 20 20 30 35 ns
Disable
tpzx Pin 13 to Output 12 15 15 20 25 ns
Enable
tpxz Pin 13 to Output 12 15 15 20 25 ns
Disable
tco Clock to Output 15 20 20 25 35 ns
tsu Input or Feedback 7 10 10 15 20 ns
Set-Up Time
ty Hold Time 3 5 3 5 5 ns
tp Clock Period 22 30 30 40 55 ns
(tsu + tco)
twH Clock Width HIGHET 10 13 12 18 25 ns
twi Clock Width LOWD! 10 13 12 18 25 ns
fmax Maxingum Frequency 45.5 33.3 33.3 25.0 18.1 MHz
(1)
ts Input of Asynchronous 15 20 20 25 40 ns
Set to Registered Output
tg Input of Asynchronous 15 20 20 25 40 ns
Reset to Registered
Output
tARw As_ynclgronous Reset 15 ) 20 20 25 25 ns
WidthlS] ,
tasw Asynchronous S-WidthPl | 15 20 20 25 25 ns
tar Asynchronous Set/ 10 12 12 15 20 ns
Reset Recovery Time
twp Preload Pulse Width 15 15 15 15 15 ns
tsup Preload Set-Up Time 15 15 15 15 15 ns
thp Preload Hold Time 15 15 15 15 15 ns

Notes:
7. Part (a) of AC Test Loads was used for all parameters except tga, tgr, tpzx and tpxz, which use part (b).
8. The parameters tgg and tpyz are measured as the delay from the input disable logic threshold transition to Vg - 0.5 V for an enabled HIGH output or Ve,
+0.5V for an enabled LOW output. Please see part (c) of AC Test Loads and Waveforms for forms and i reference levels.
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Switching Waveform

INPUTS,REGISTERED X \
FEEDBACK

tsu
1e— tp —f

cpP

t t
ASYNCHRONOUS WH WL
RESET

tar |

ASYNCHRONOUS
SET

le— top
OUTPUTS < tco /——_— \
(HIGHASSERTED) )( _)!

RA10-26

OUTPUT ENABLE
INPUTPIN

Preload Switching Waveform
PIN 13

OUTPUT i
ENABLE ER,
tea

REGISTER /
OUTPUTS
_Tsup thp

PIN 1
PRELOAD -
cLocK e —>1

RA10-27

Asynchronous Reset

ASYNCHRONOUS
RESET — = taRw — )
tR

OUTPUT :|

RA10-28

Asynchronous Set

ASYNCHRONOUS T
SET — ASW
le— ts —»
OUTPUT

RA10-29
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Functional Logic Diagram
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Ordering Information
lec2 (trfg) (tr?g) (tr?s?) Ordering Code Pﬁgl::ge Package Type o.gli':étlg
80 15 7 15 | PLDC20RA10-15JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PLDC20RA10-15PC P13 24-Lead (300-Mil) Molded DIP
CG7C324-A15JC J64 28-Lead Plastic Leaded Chip Carrier
20 10 20 | PLDC20RA10-20PC P13 24-Lead (300-Mil) Molded DIP
CG7C324-A20JC J64 28-Lead Plastic Leaded Chip Carrier
85 20 10 20 | PLDC20RA10-20DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20RA10-20WMB W14 | 24-Lead (300-Mil) Windowed CerDIP
25 15 25 | PLDC20RA10-25DMB D14 24-Lead (300-Mil) CerDIP
PLDC20RA10-25WMB w14 24-Lead (300-Mil) Windowed CerDIP
35 20 35 | PLDC20RA10-35DMB D14 24-Lead (300-Mil) CerDIP
PLDC20RA10-35WMB W14 | 24-Lead (300-Mil) Windowed CerDIP
MILITARY SPECIFICATIONS
Group A Subgroup Testing Switching Characteristics
Parameter Subgroups
DC Characteristics tpp 9, 10, 11
Parameter Subgroups tpzx 9,10, 11
Vor 123 tco 9,10, 11
VoL 123 tsu 9, 10, 11
Vi 123 ty 9,10, 11
Vi 1,2,3 Document #: 38-00073-F
lix 1,2,3
loz 1,2,38
lec 1,2,3
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Flash Erasabile,

Reprogrammable CMOS PAL® Device

Features

¢ Low power B
—90 mA max. commercial (10 ns)
— 130 mA max. commercial (5 ns)

CMOS Flash EPROM technology for electrical erasabil-
ity and reprogrammability

Variable product terms

—2 x(8 through 16) product terms
User-programmable macrocell

— Output polarity control

— Individually selectable for registered or combinato-
rial operation

Up to 22 input terms and 10 outputs
DIP, LCC, and PLCC available
—5 ns commercial version

5nstpp
181-MHz state machine

— 10 ns military and industrial versions
7ns tco
6nstg
10 ns tpp
110-MHz state machine
— 15-ns commerecial, industrial, and military versions
—25-ns commercial, industrial, and military versions
« High: reliability
— Proven Flash EPROM technology
—100% programming and functional testing

Functional Description

The Cypress PALCE22V10 is a CMOS Flash Erasable sec-
ond-generation programmable array logic device. It is imple-
mented with the familiar sum-of-products (AND-OR) logic
structure and the programmable macrocell.

Loglc Block Dlagram (PDIP/CDIP)
Fl FI I_I I—I F] I—I

| | 1 CP/l

5 4 3 |2| 1

._q,
—

ik % % B %

ﬁﬁﬁﬁ i

PROGRAMMABLE
(1 X 44)

Preset

I_l baf Ll bel bzl el
1/0g 1/Og [l/e74 1/0g 1105
Pm Configuration

/0o
/03
/04
N/C
/05
o7
o7

CE22V10-2

I_ILJI_IL_ILILZ:J

104 /05 /0o 10y 7S
Tsl';cv?ew CE22V10-1
__5¢ é’

4 3 21282726

H 110,
b o5
B o4
B ne
B 105
0 1/0g
[ o7

CE22V10-3

PAL is a registered trademark of Advanced Micro Devices.
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Selection Guide
tpp NS tsns tcons lcc MA

Generic Part Number Com’l Mil/Ind Com’l Mil/ind Com’l Mil/Ind Com’l Mil/ind
PALCE22V10-5 5 3 4 130
PALCE22V10-7 75 5 5 130
PALCE22V10-10 10 10 6 6 7 7 90 150
PALCE22V10-15 15 15 10 10 8 8 90 120
PALCE22V10-25 25 25 15 15 15 15 90 120

Functional Description (continued)

The PALCE22V10 is executed in a 24-pin 300-mil molded DIP,
a 300-mil cerDIP, a 28-lead square ceramic leadless chip car-
rier, a 28-lead square plastic leaded chip carrier, and provides
up to 22 inputs and 10 outputs. The PALCE22V10 can be elec-
trically erased and reprogrammed. The programmable macro-
cell provides the capability of defining the architecture of each
output individually. Each of the 10 potential outputs may be
specified as “registered” or “combinatorial” Polarity of each
output may also be individually selected, allowing complete
flexibility of output configuration. Further configurability is pro-
vided through “array” configurable “output enable” for each po-
tential output. This feature allows the 10 outputs to be recon-
figured as inputs on an individual basis, or alternately used as
a combination 1/0 controlled by the programmable array.

PALCE22V10 features a variable product term architecture.
There are 5 pairs of product term sums beginning at 8 product
terms per output and incrementing by 2 to 16 product terms
per output. By providing this variable structure, the PALCE
22V10 is optimized to the configurations found in a majority of
applications without creating devices that burden the product
term structures with unusable product terms and lower perfor-
mance.

Additional features of the Cypress PALCE22V10 include a
synchronous preset and an asynchronous reset product term.
These product terms are common to all macrocells, eliminat-
ing the need to dedicate standard product terms for initializa-
tion functions. The device automatically resets upon power-up.

The PALCE22V10, featuring programmable macrocells and
variable product terms, provides a device with the flexibility to
implement logic functions in the 500- to 800-gate-array com-
plexity. Since each of the 10 output pins may be individually
configured as inputs on a temporary or permanent basis, func-

tions requiring up to 21 inputs and only a single output and
down to 12 inputs and 10 outputs are possible. The 10 poten-
tial outputs are enabled using product terms. Any output pin
may be permanently selected as an output or arbitrarily en-
abled as an output and an input through the selective use of
individual product terms associated with each output. Each of
these outputs is achieved through an individual programmable
macrocell. These macrocells are programmable to provide a
combinatorial or registered inverting or non-inverting output.
In a registered mode of operation, the output of the register is
fed back into the array, providing current status information to
the array. This information is available for establishing the next
result in applications such as control state machines. In a com-
binatorial configuration, the combinatorial output or, if the out-
put is disabled, the signal present on the /O pin is made avail-
able to the array. The flexibility provided by both programmable
product term control of the outputs and variable product terms
allows a significant gain in functional density through the use
of programmable logic. '

Along with- this increase in functional density, the Cypress
PALCE22V10 provides lower-power operation through the use
of CMOS technology, and increased testability with Flash re-
programmability.

Configuration Table

Registered/Combinatorial
(o Co Configuration
0 0 Registered/Active LOW
0 1 Registered/Active HIGH
1 0 Combinatorial/Active LOW
1 1 Combinatorial/Active HIGH
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Macrocell
e =-mmmmmmmomo oo
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! SELECT | |
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\
\ [ l
' SP :
! ]
' )
! INPUT/ '
\— FEEDBACK )
. MUX :
. 1
L LS !
]
C, 'f 11 :
C ! 1
° - MACROCELL ' cezvios
Maximum Ratings DC Programming VORAge ..........c.cueueurerueurueinunereeerenenenes 12.5V

- e >2

(Above which the useful life may be impaired. For user guide-  —2tcUP Current >200 mA
lines, not tested.) Static Discharge Voltage
Storage Temperature ..........cccecevenecrnnnannns —65°C to +150°C (per MIL-STD-883, Method 3015) ...o.csvevvvvvesvv >2001V
Ambient Temperature with Operating Range
Power Applied........ccoeirenenencrecencneeenas —-55°C to +125°C Ambient

A mbien
Supply Voltage to Ground Potential Ran Temperature v
(PiN 2410 PiN 12) crooororoesoeoressroeo 05VI04TOV | 2 g_el e tpe ke o
DC Voltage Applied to Outputs ommercia o+ =%
in High Z State ... .=0.5V to +7.0V Industrial —40°C to +85°C 5V +10%
DC INPUt VORAGE ......coeereeeeereeereeneeereeeeseaseeeees —0.5V to +7.0V Militaryl'] —55°C to +125°C 5V £10%
Output Current into Outputs (LOW) .....cceevreericicnnnnnns 16 mA
Note:

1. Tais the “instant on” case temperature.
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Electrical Characteristics Over the Operating Range?!

Parameter Description Test Conditions Min. Max. | Unit

VoH Output HIGH Voltage Vee =Min,, loy=-3.2mA Com’l 24 Vv
ViN=VimorVie - R o mA Mil/ind

VoL Output LOW Voltage Vee = Min,, loL =16 mA Com’l 0.5 \
Vin=VimorVie - o 1o ma Mil/ind

Vin Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs[®! 2.0 v

V"_[4] Input LOW Level Guaranteed Input Logical LOW Voltage for Al Inputs®! -0.5 0.8 \

Ix Input Leakage Current Vgs < Vin 2 Vo Voo = Max. -10 10 HA

loz Output Leakage Current Vee = Max,, Vgs < Vout < Voo —-40 40 | pA

Isc Output Short Circuit Current | Vg = Max., Voyt = 0.5VI56] -30 |-130| mA

lect Standby Power Supply Vge = Max., 10, 15,25 ns Com’l 90 | mA

Current glth[;u(tssNg[;en o [5.75ns 130 | mA

Unprogrammed 15,25 ns Mil/Ind 120 | mA
Device 10ns , 120 | mA

Icca® Operating Power Supply Vgg =Max, Vi = [10,15,25ns Com'l 110 | mA

Current 00‘(;"‘)/&*‘* 8133;3, be. |5 7508 Com'l 140 | mA
vice Programmed | 15,25 ns Mil/ind 130 | mA
as a 10-Bit 10ns Mil/Ind 130 | mA
Counter,
f=25MHz
Capacitancels!

Parameter Description Test Conditions Min. Max. Unit
Cin Input Capacitance ViN=2.0V @ f=1MHz 10 pF
Cout Output Capacitance Vour=2.0V @ f=1MHz 10 pF

Endurance Characteristics!®
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles

Notes:
2. See the last page of this specification for Group A subgroup testing information.
3. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
4. V) (Min.) is equal to -3.0V for pulse durations less than 20 ns.
5. Notmore than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vot = 0.5V has been chosen to avoid test problems
caused by tester ground degradation.
6. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms
R1238Q R1238Q
(319Q MIL) (319Q MIL)
5V 5V
OUTPU { ouTPUT O * OUTPUT
> R2170Q l S R2170Q 715 gﬁg
CL (2360 MIL) I 5pF S (2360 MIL) I CL §W-L)
INCLUDING l L INCLUDING L _l_ 1
JIG AND = = JIG AND = = = =
SCOPE SCOPE
(@ (b) (c)
ALL INPUT PULSES
3.0V
90%
10%
GND
<2ns <2ns
CE22V10-5
(d)
Equivalent to: THEVENIN EQUIVALENT(Commercial) Equivalent to: THEVENIN EQUIVALENT(Military)
99Q ) 136Q
OUTPUT O——W——0 2.08V=V 1, CE22V10-6 OUTPUT O——WA——0  2.13V=V CE22V10-7
Load Speed Cp Package
5,7.5,10,15,25 |50 pF PDIP, CDIP,
ns PLCC, LCC
Parameter| Vy Output Waveform Measurement Level
teR () 1.5V v
OH 05V Vx
teR 2.6V 5V. | e \/
(+) Vv oL 0.5 < X
tEA (+) ov 1.5V, ez VoK
Vx e
teA @ Vihe v
XT05v— VoL

(e) Test Waveforms
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Commercial Switching Characteristics PALCE22V10?7]

22V10-5 22V10-7 22V10-10 22V10-15 22V10-25

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

tpp Input to Output 3 5 3 7.5 3 10 3 15 3 25 ns
Propagation Delay!®!

tea Input to Output 6 8 10 15 25 ns
Enable Delay!®!

ter Input to Output 6 8 10 15 25 ns
Disable Delay!®!

tco Clock to Output Delay@ 2 4 2 5 2 7 2 8 2 15 ns

ts Input or Feedback Set-Up Time 3 5 6 10 15 ns

tso Synchronous Preset Set-Up 4 6 7 10 15 ns
Time

th Input Hold Time 0 0 0 0 0 ns

tp External Clock Period (tco +tg) 7 10 12 20 30 ns

twH Clock Width HIGHE! 25 3 3 6 13 ns

twi Clock Width LOWIE! 25 3 3 6 13 ns

fmaxa External Maximum 143 100 76.9 55.5 33.3 MHz
Frequency (1/(tco +tg))'!

fmaxe Data Path MaX|mum Frequency | 200 166 142 83.3 35.7 MHz
(1w + )™

fmaxs Internal Feedback Maximum 181 133 111 68.9 38.5 MHz
Frequency (1/(tc + tg))® 12!

tor Register Clock to 25 25 3 4.5 13 ns
Feedback Input!®14

taw Asynchronous Reset Width 8 8 10 15 25 ns

tar Asynchronous Reset 4 5 6 10 25 ns
Recovery Time

tap Asynchronous Reset to 7.5 12 13 20 25 ns
Registered Output Delay

tspr Synchronous Preset 4 6 8 10 15 ns
Recovery Time

tpg Power-Up Reset Timel519] 1 1 1 1 1 us

Notes:

7.

©o®

Part (a) of AC Test Loads and Waveforms is used for all parameters except tgg and tga,). Part (b) of AC Test Loads and Waveforms is used for tzp. Part (c) of AC Test
Loads and Waveforms is used for tga

Min. times are tested initially and a?tsr any design or process changes that may affect these parameters.

The test load of part (a) of AC Test Loads and Waveforms is used for measuring tga.). The testload of part (c) of AC Test Loads and Waveforms is used for measuring
teagy) Only. Please see part (e) of AC Test Loads and Waveforms for enable and disable test waveforms and measurement reference levels.

. This parameter is measured as the time after output disable input that the previous output data state remains stable on the output. This delay is measured to

the point at which a previous HIGH level has fallen to 0.5 volts below Ve min. or a previous LOW level has risen to 0.5 volts above Vo, max. Please see part (€) of AC
Test Loads and Waveforms for enable and disable test waveforms and measurement reference levels.

. This specification indicates the guaranteed maximum frequency at which a state machine configuration with external feedback can operate.

. This specification indicates the guaranteed maximum frequency at which the device can operate in data path mode.

. This specification indicates the guaranteed maximum frequency at which a state machine configuration with internal only feedback can operate.

. This parameter is calculated from the clock period at fyax intemal (1/fyax3) as measured (see Note above) minus tg.

. The re%sters in the PALCE22V10 have been designed with the capability to reset during system power-up. Following power-up, all registers will be reset to a

logic LOW state. The output state will depend on the polarity of the output buffer. This feature is useful in establishing state machine initialization. To insure
proper operation, the rise in Vo must be monotonic and the timing constraints depicted in Power-Up Reset Waveform must be satisfied
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Military and Industrial Switching Characteristics PALCE22V10[27]

22V10-10 22V10-15 22V10-25
Parameter Description Min. Max. Min. Max. Min. Max. Unit

tep - | Input to Output 3 10 3 15 3 25 ns
Propagation Delay!®!

tea Input to Output Enable Delay™® 10 15 25 ns

ter Input to Output Disable Delay!™ 10 15 25 ns

tco Clock to Output Delayrg] 2 7 2 8 2 15 ns

tsy Input or Feedback Set-Up Time 6 10 18 ns

tso Synchronous Preset Set-Up 7 10 18 ns
Time

ty Input Hold Time 0 0 0 ns

tp External Clock Period (tco +tg) 12 20 33 ns

twh Clock Width HIGHE! 3 6 14 ns

tw Clock Width LOWI®! 3 6 14 ns

fumaxi External Ma1x1imum Frequency 76.9 50.0 30.3 MHz
(1t +ts)"™

fuaxe Data Path Maximum Frequency | 142 83.3 35.7 MHz
(1/(twn + tw )2

fmaxa Internal Feedback Maximum 111 68.9 32.2 MHz
Frequency (1/(tcg + tg))®1!

ter Register Clock to 3 4.5 13 ns
Feedback Inputl®14]

taw Asynchronous Reset Width 10 15 25 ns

tar Asynchronous Reset 6 12 25 ns
Recovery Time

tap Asynchronous Reset to 12 20 25 ns
Registered Output Delay

tspr Synchronous Preset 8 20 25 ns
Recovery Time

ter Power-Up Reset Time®1°] 1 1 1 us
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Functional Logic Diagram for PALCE22V10
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PALCE22V10

Operating
Range

Commercial
Commercial
Commercial

_Package Type

Package
Name
P13

Ordering Code
J64

J64

24-
28
2

PALCE22V10-5AC
P13

Lead (300 MIL) Molded DIP
-Lead Plastic Leaded Chip Carrier

8-Lead Plastic Leaded Chip Carrier
24-Lead (300-Mil) Molded DIP

Commercial

Industrial

Military

Ordering Information

t
9 | ()
3

3
4

PALCE22V10-5JC
J64

P13

28-Lead Plastic Leaded Chip Carrier
24-Lead (300-Mil) Molded DIP

|
(M)
130 5
5 3

130
5

5

4
PALCE22V10-7JC

PALCE22V10-7PC

J64

28-Lead Plastic Leaded Chip Carrier
24-Lead (300-Mil) Molded DIP

Commercial

130

PALCE22V10-10JC
PALCE22V10-10PC

P13
D1

4 24-Lead (300-Mil) CerDIP
73 24-Lead Rectangular Cerpack

Industrial

920

PALCE22V10-10JI

K

28-Square Leadless Chip Carrier

PALCE22V10-10PI

L64

28-Lead Plastic Leaded Chip Carrier

Military

150

PALCE22V10-10DMB

J64
24-Lead (300-Mil) Molded DIP

P13

PALCE22V10-10KMB
PALCE22V10-10LMB

Jo4
24-Lead (300-Mil) Molded DIP

28-Lead Plastic Leaded Chip Carrier

Commercial

PALCE22V10-15JC

10
PALCE22V10-15PC

P13
D14

24-Lead (300-Mil) CerDIP
24-Lead Rectangular Cerpack

Industrial

75

PALCE22V10-15J}

K73

28-Square Leadless Chip Carrier

75 10

PALCE22V10-15P|

L64

28-Lead Plastic Leaded Chip Carrier

Military

15

PALCE22V10-15DMB

J64

24-Lead (300-Mil) Molded DIP

15 | 75

P13

PALCE22V10-15KMB
PALCE22V10-15LMB

J64

28-Lead Plastic Leaded Chip Carrier
24-lead (300-Mil) Molded DIP

120

PALCE22V10-25JC
PALCE22V10-25PC

P13
D1

4
73

24-Lead (300-Mil) CerDIP
24-Lead Rectangular Cerpack

90 25
15

PALCE22V10-25J1

K

28-Square Leadless Chip Carrier

15

PALCE22V10-25PI

L64

120

25

15

PALCE22V10-25DMB

15
PALCE22V10-25KMB

Switching Characteristics
Subgroups
9,10, 11

25

PALCE22V10-25LMB

Parameter

9,10, 11

120

9

trD

9,10, 11

tco

ts

9,10, 11

MILITARY SPECIFICATIONS

Group A Subgroup Testin

Subgroups
1,2,3

ty

DC Characteristics
Parameter

1,2,3

Von
VoL

1,2,3
1,2,

3

, 3

ViH
4

1,2
1,

2,3

1

,2,3
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This is an abbreviated datasheet. Contact a
Cypress representative for complete specifications.

_._?-"‘-_—_— For new designs, please refer to the PALCE22V10.
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Reprogrammable CMOS PAL® Device

« 20, 25, 35 ns commercial and industrial

Features
. » 25, 30, 40 ns military
« Advanced second-generation PAL architecture - Up to 22 input terms and 10 outputs
* Low power - High reliability
— Proven EPROM technology

—55 mA max. “L”
— 90 mA max. standard
—120 mA max. military

—100% programming and functional testing
» Windowed DIP, windowed LCC, DIP, LCC, and PLCC

- CMOS EPROM technology for reprogrammability available
* Variable product terms Functional Description
—2 x (8 through 16) product terms
« User-programmable macrocell The Cypress PALC22V10 is a CMOS second-generation pro-
grammable logic array device. It is implemented with the fa-

miliar sum-of-products (AND-OR) logic structure and a new

— Output polarity control
concept, the “programmable macrocell”

—Individually selectable for registered or
combinatorial operation

Logic Block Diagram (PDIP/CDIP)

i 1 I CP/

I B N
1t

Vss

Hﬂﬂﬂﬂhrélr']
WW k¥ kB KB R

AND ARRAY
(132 X 44)

Preset

l_ILJL_II_II_Inghe_ILzzILzLIlaIEleﬁI

1/0g 1/0g 1107 10g /05 104 1103 1/0p 1104 110g Voo

- " - V10-1
Pin Configuration - LCC/PLCC
Top View

[P
/03
104
NC

/05
0g
1107

V10-2

PAL is a registered trademark of Advanced Micro Devices.
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Functional Description (continued)

The PALC22V10 is available in 24-pin 300-mil molded DIPs,
300-mil windowed cerDIPs, 28-lead square ceramic leadless
chip carriers, 28-lead square plastic leaded chip carriers, and
provides up to 22 inputs and 10 outputs. When the windowed
cerDIP is exposed to UV light, the 22V10 is erased and can
then be reprogrammed. The programmable macrocell pro-
vides the capability of defining the architecture of each output

Document #: 38-00020-H

2-59

PALC22V10

individually. Each of the 10 potential outputs may be specified
as registered or combinatorial. Polarity of each output may
also be individually selected, allowing complete flexibility of
output configuration. Further configurability is provided
through array-configurable output enable for each potential
output. This feature allows the 10 outputs to be reconfigured
as inputs on an individual basis, or alternately used as a com-
bination 1/O controlled by the programmable array.




This is an abbreviated datasheet. Contact a

fax id: 6006

Cypress representative for complete specifications.

For new designs, please refer to the PALCE22V10.

PALC22V10B

Reprogrammable CMOS PAL® Device

Features

+ Advanced second géneration PAL architecture

- Low power

—90 mA max. standard

—100 mA max. military

CMOS EPROM technology for reprogrammability
Variable product terms

—2 x (8 through 16) product terms
User-programmable macrocell

— Output polarity control

— Individually selectable for registered or combinato-
rial operation

—15 ns commercial and industrial

.

—15 ns and “20 ns” military
10/15 ns tco
10/17ns tg
15/20 ns tpp
50/31 MHz
» Up to 22 input terms and 10 outputs

* Enhanced test features

—Phantom array

— Top test

— Bottom test

—Preload

High reliability

—Proven EPROM technology

—100% programming and functional testing
X\Lill;dowed DIP, windowed LCC, DIP, LCC, PLCC avail-

Functional Description

The Cypress PALC22V10B is a CMOS second-generation
programmable logic array device. It is implemented with the
familiar sum-of-products (AND-OR) logic structure and a new
concept, the “Programmable Macrocell”

The PALC22V10B is executed in a 24-pin 300-mil molded DIP,
a 300-mil windowed cerDIP, a 28-lead square ceramic lead-
less chip carrier, a 28-lead square plastic leaded chip carrier,
and provides up to 22 inputs and 10 outputs. When the win-
dowed cerDIP is exposed to UV light, the 22V10B is erased
and can then be reprogrammed. The programmable macro-
cell provides the capability of defining the architecture of each
output individually. Each of the 10 potential outputs may be
specified as “registered” or “combinatorial” Polarity of each
output may also be individually

Logic Block Diagram (PDIP/CDIP)

Vss
[l [ fol  [o]l [

T % %

Preset

12 7 1 7 D ] B B 1 I ) B B P R P Ry
| 10y 110g 1107 1/0g /05 10y 103 103 1oy 110y Voo
V10B-1

PAL is a registered trademark of Advanced Micro Devices.
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Pin Configurations Leg
Top View
__E88¢s

4 3 2{1; 282726

5 __

2
2
2
22
2
2
1

PLCC
Top View
__§58¢9

4 3 21282726

V10B-3

Document #: 38-00195-C
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PALC22V10D

Flash Erasable, Reprogrammable

Features

+ Advanced second-generation PAL architecture
+ Low power
—90 mA max. commercial (10 ns)
— 130 mA max. commercial (7.5 ns)
CMOS Flash EPROM technology for electrical erasabil-
ity and reprogrammability
Variable product terms
—2 x(8 through 16) product terms
User-programmable macrocell
— Output polarity control
—Individually selectable for registered or combinato-
rial operation
Up to 22 input terms and 10 outputs
DIP, LCC, and PLCC available
—7.5 ns commercial version
5ns tco
5ns ts
7.5 ns tpp
133-MHz state machine

—10 ns military and industrial versions
6ns tco

.

.

110-MHz state machine

—15-ns commercial and military
versions

—25-ns commercial and military
versions

High reliability
— Proven Flash EPROM technology
« 100% programming and functional testing

Functional Description

The Cypress PALC22V10D is a CMOS Flash Erasable sec-
ond-generation programmable array logic device. It is imple-
mented with the familiar sum-of-products (AND-OR) logic
structure and the programmable macrocell.

The PALC22V10D is executed in a 24-pin 300-mil molded DIP,
a 300-mil cerDIP, a 28-lead square ceramic leadless chip car-
rier, a 28-lead square plastic leaded chip carrier, and provides
up to 22 inputs and 10 outputs. The 22V10D can be electrically
erased and reprogrammed. The programmable macrocell pro-
vides the capability of defining the architecture of each output
individually. Each of the 10 potential outputs may be specified

PAL is a registered trademark of Advanced Micro Devices

CMOS PAL® Device

as “registered” or “combinatorial.” Polarity of each output may
also be individually selected, allowing complete flexibility of
output configuration. Further configurability is provided
through “array” configurable “output enable” for each potential
output. This feature allows the 10 outputs to be reconfigured
as inputs on an individual basis, or alternately used as a com-
bination I/O controlled by the programmable array.

PALC22V10D features a variable product term architecture.
There are 5 pairs of product term sums beginning at 8 product
terms per output and incrementing by 2 to 16 product terms
per output. By providing this variable structure, the PAL C
22V10D is optimized to the configurations found in a majority
of applications without creating devices that burden the prod-
uct term structures with unusable product terms and lower per-
formance.

Additional features of the Cypress PALC22V10D include a
synchronous preset and an asynchronous reset product term.
These product terms are common to all macrocells, eliminat-
ing the need to dedicate standard product terms for initializa-
tion functions. The device automatically resets upon power-up.

The PALC22V10D, featuring programmable macrocells and
variable product terms, provides a device with the flexibility to
implement logic functions in the 500- to 800-gate-array com-
plexity. Since each of the 10 output pins may be individually
configured as inputs on a temporary or permanent basis, func-
tions requiring up to 21 inputs and only a single output and
down to 12 inputs and 10 outputs are possible. The 10 poten-
tial outputs are enabled using product terms. Any output pin
may be permanently selected as an output or arbitrarily en-
abled as an output and an input through the selective use of
individual product terms associated with each output. Each of
these outputs is achieved through an individual programmable
macrocell. These macrocells are programmable to provide a
combinatorial or registered inverting or non-inverting output.
In a registered mode of operation, the output of the register is
fed back into the array, providing current status information to
the array. This information is available for establishing the next
result in applications such as control state machines. In a com-
binatorial configuration, the combinatorial output or, if the out-
put is disabled, the signal present on the I/O pin is made avail-
able to the array. The flexibility provided by both programmable
product term control of the outputs and variable product terms
allows a significant gain in functional density through the use
of programmable logic.

Along with this increase in functional density, the Cypress
PALC22V10D provides lower-power operation through the use
of CMOS technology, and increased testability with Flash re-
programmability.
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Logic Block Diagram (PDIP/CDIP)

ﬁﬂﬂﬂl}ﬁé?ri’q|?

B
mwﬁﬁﬁﬁﬁﬁﬁ%%

PF(OGRAMMABLE
(1 32 X 44)

Preset

l 1/0g 1/0g V04 110g 1/05 10, 103 10y 1104 1109 Veo
V10D-1
Pin Configuration
PLCC
Top View
= 0o -
__82:009
4 3 2 12827 26
1gs 253 10y
Ige 24 V03
g7 233 10y
NC O B e
| 9 0 o5
! 1 10g
! a
12131415161718 o7
- -89 - V1i0D-3
2788

Configuration Table
Configuration Table

Registered/Combinatorial
Registered/Combinatorial ¢, Co Configuration
C Co Configuration 1 0 | Combinatorial/Active LOW
0 0 | Registered/Active LOW 1 1| Combinatorial/Active HIGH
0 1 Registered/Active HIGH
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Macrocell

J

1 - [}
1 \
{ AR [—‘>o—v '
1 I
! L OUTPUT
! SELECT| ! r
—D : D Q Mux | 1
[} [}
[} I
] [}
| cr—pP> Q S S|
[} 1
i [ :
i
I SP \
I 1
[} |
V| iNpuT/ '
~— FEEDBACH \
\ MUX \
: [}
: Sy \
1 1
i
% — \
CO ] [}
e e cm—aa MACROCELL . ; vioD4
Maximum Ratings
(Above which the useful life may be impaired. For user guide- Latch-Up Current.........coovvinniinininicecncciees >200 mA
lines, not tested.) Static Discharge Voltage
Storage Temperature .............coceeevemnenreneeennns -65°C to +150°C (per MIL-STD-883, Method 3015) ......c.cccvervenmneceecnns >2001V
Ambient Temperature with .
Power Applied _55°Cto+125°c  Operating Range
Supply Voltage to Ground Potential Ambient
(Pin 24 to Pin 12) -0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°C to +75°C 5V +5%
in High Z State —0.5V to +7.0V Militaryl 755°C to +125°C 5V £10%
DC Input Votage ..........cveueecureecrrencnccnniinnns -0.5V to +7.0V Industrial —40°C to +85°C 5V +10%
Output Current into Outputs (LOW) .... Note:
DC Programming Voltage ................ e . 1. Tals the “instant on” case temperature.
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Electrical Characteristics Over the Operating Range!?!

Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voltage Vee = Min,, lon=-3.2mA Com’l 2.4 \
Vin=VinorVie - [ - mA Miliind
VoL Output LOW Voltage Vee = Min,, loL =16 mA Com’l 0.5 v
Vin=ViHorVie 1092 mA Mil/ind
Vin Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputst®! 2.0 v
v, A Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs®! -0.5 08 | V
lix Input Leakage Current Vss < Vi < Vee, Voo = Max. -10 10 HA -
loz Output Leakage Current Vee =Max,, Vgg < Voyt < Voo —-40 40 pA
Isc Output Short Circuit Current |V = Max., Voyr = 0.5V -30 90 | mA
lect Standby Power Supply Vg = Max., 10, 15,25 ns Com’l 90 | mA
Current gwt;u?sNODp; onin 7508 Coml 130 | mA
Unprogrammed 15,25 ns Mil/ind 120 | mA
Device 0ns Miliind 120 | mA
I Operating Power Supply Ve = Max., 10, 15, 25 ns Com'l 110 | mA
Current gﬁt;u(:\g;\)/gfoi\{' 75ns Coml 140 | mA
vice Prog(ammed 15,25 ns Mil/ind 130 [ mA
a8 g P Counter: {0 ns Mil/ind 130 | mA
Capacitance!®
Parameter Description Test Conditions Min. Max. Unit
Cin Input Capacitance Vin=2.0V @ f=1MHz 10 pF
Cout Output Capacitance Vour=2.0V @ f=1MHz 10 pF
Endurance Characteristics!®
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
N;."esSee the last page of this specification for Group A subgroup testing information.
:Aa': ‘\I;:]Le(sﬁlﬁr)el saté%rﬁlglt%vﬂug\s; }/;n:r:) G?ssggcutr;% g:;/ﬁes g{ggﬂdzo ’I‘Il scver oots due to system or tester noise are included
5. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. VOUT 0.5V has been chosen to avoid test problems
6. ‘(I:':Ls'?gg %;ﬁ;%'gu:f?emﬁg%n or process changes that may affect these parameters.
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AC Test Loads and Waveforms
R1238Q R1238Q
(319Q MIL) (319Q MIL)
5VO———wWV— 5V O—————AA—
OUTPU { OUTPUT 4 OUTPUT
. o 3 R2170Q sop S 2R R (7152?@
L S (2362 MIL) p i(zsen MIL) 1 .
IL,
INCLUDING l .J_ INCLUDING I I MIL)
JIG AND = - JIG AND = = - =
SCOPE SCOPE
(a) (b) ()
ALL INPUT PULSES
3.0V
90%
10%
GND
<2ns <2ns
(d) V10D-5
Equivalent to: THEVENIN EQUIVALENT(Commercial) Equivalent to: THEVENIN EQUIVALENT (Military)
99Q 136Q
OUTPUT O———A——0 2.08V=V ¢ OUTPUT O——WA——0 2.13V=V 4
V10D-6 V10D-7
Load Speed C. Package
7.5,10,15,25 |50 pF PDIP, CDIP,
ns PLCC, LCC
Parameter| Vyx Output Waveform Measurement Level

ter (9 1.5V v
OH% * I;— Vx  vioo-s

.5V
ter ) | 26V Vo —2:5V t—————vx
V10D-9
teA (+) ov v 1 .5V=:=f-——-
X V10D-10
teA () Vine Y, ___X=.|;__
X 05V VoL  viop-11

(e) Test Waveforms

Vo
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PALC22V10D

Commercial Switching Characteristics PALC22V10D2 7]

22V10D-7 22V10D-10 22V10D-15 22V10D-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
trD Input to Output 3 75 3 10 3 15 3 25 ns
Propagation Delay!® 9!
tea Input to Output Enable Delay!™! 8 10 15 25 ns
teR Input to Output Disable Delayl™ "] 8 10 15 25 ns
tco Clock to Output Delay® 9 2 5 2 7 2 8 2 15 ns
tsy Input or Feedback Set-Up Time 5 6 10 15 ns
tso Synchronous Preset Set-Up Time 6 7 10 15 ns
ty Input Hold Time 0 0 0 0 ns
tp External Clock Period (tco +tg) 10 12 20 30 ns
twH Clock Width HIGH®! 3 3 6 13 ns
twL Clock Width LOW®! 3 3 6 13 ns
fumaxi External Maximum Frequency 100 76.9 55.5 33.3 MHz
(1/ttgo + )"
fmaxe Data Path Maximum Frequency 166 142 83.3 35.7 MHz
(1 )e: 131
wh + b
fmaxa Internal Feedback Maximum 133 111 68.9 38.5 MHz
Frequency (1/(tce + tg))® 14
tor Register Clock to 25 3 4.5 13 ns
Feedback Inputl® 15!
taw Asynchronous Reset Width 8 10 15 25 ns
tar Asynchronous Reset Recovery 5 6 10 25 ns
Time
tap Asynchronous Reset to 12 13 20 25 ns
Registered Output Delay
tspr Synchronous Preset Recovery 6 8 10 15 ns
Time
tpR Power-Up Reset Timel® 1! 1 1 1 1 us
Notes:
7. Part (a) of AC Test Loads and Waveforms is used for all parameters except teg and tgag,). Part (b) of AC Test Loads and Waveforms is used for tep. Part (c) of AC Test
Loads and Waveforms is used for tea ).
8. Min. times are tested initially and azler any design or process changes that may affect these parameters.
9. This specification is guaranteed for all device outputs changing state in a given access cycle.
10. The testload of part (a) of AC Test Loads and Waveforms is used for measuring tga . Thetestload of part (c) of AC Test Loads and Waveforms is used for measuring
tea only. Please see part (e) of AC Test Loads and Waveforms for enable and disable test waveforms and measurement reference levels.
11. This parameter is measured as the time after output disable input that the previous output data state remains stable on the output. This delay is measured to
the point at which a previous HIGH level has fallen to 0.5 volts below Vg min. or a previous LOW level has risen to 0.5 volts above Vo max. Please see part () of AC
Test Loads and Waveforms for enable and disable test waveforms and measurement reference levels.
12. This specification indicates the guaranteed maximum frequency at which a state machine configuration with external feedback can operate.
13. This specification indicates the guaranteed maximum frequency at which the device can operate in data path mode.
14. This specification indicates the guaranteed maximum frequency at which a state machine configuration with internal only feedback can operate.
15. This parameter is calculated from the clock period at fyax internal (1/yax3) as measured (see Note above) minus tg.
16. The registers in the PALC22V10D have been designed with the capability to reset during system power-up. Following power-up, all registers will be reset to a

logic LOW state. The output state will depend on the polarity of the output buffer. This feature is useful in establishing state machine initialization. To insure
proper operation, the rise in Vg must be monotonic and the timing constraints depicted in Power-Up Reset Waveform must be satisfied.
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Military and Industrial Switching Characteristics PALC22V10D? 7!
22V10D-10 22V10D-15 22V10D-25
Parameter Description Min. Max. Min. Max. Min. Max. Unit

tpp Input to Output 3 10 3 15 3 25 ns
Propagation Delay® 9!

tea Input to Output Enable Delay!™! 10 15 25 ns

ten Input to Output Disable Delay[™™ 10 15 25 ns

tco Clock to Output Delay'® 9 2 7 2 8 2 15 ns

tsy Input or Feedback Set-Up Time 6 10 18 ns

ts Synchronous Preset Set-Up Time 7 10 18 ns

ty Input Hold Time 0 0 0 ns

tp External Clock Period (tco +tg) 12 20 33 ns

twH Clock Width HIGH®T 3 6 14 ns

tw Clock Width LOWE! 3 6 14 ns

fmaxi External Maximum Frequency 76.9 50.0 30.3 MHz
(1ftco + )™

fmaxe Data Path Maximum Frequency 142 83.3 35.7 MHz
(1/(twr + )l

fmaxs Internal Feedback Maximum 111 68.9 32.2 MHz
Frequency (1/(tce + ts))[6'14] :

tor Register Clock to 3 4.5 13 ns
Feedback Input!®15]

taw Asynchronous Reset Width 10 15 25 ns

tar Asynchronous Reset 6 12 25 ns
Recovery Time

tap Asynchronous Reset to 12 20 25 ns
Registered Output Delay

tspr Synchronous Preset 8 20 25 ns
Recovery Time '

tpr Power-Up Reset Timel® eI 1 1 1 ps
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Switching Waveform
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Functional Logic Diagram for PALC22V10D
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Ordering Information
| ts t Package Operating
(n?ﬁ) (ns) D) (ns) (r?s% Ordering Code Name Package Type Range
130 | 75 5 5 | PALC22V10D-7JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D-7PC P13 24-Lead (300-Mil) Molded DIP
90 10 6 7 | PALC22V10D-10JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D-10PC P13 24-Lead (300-Mil) Molded DIP
150 | 10 6 7 | PALC22V10D-10JI J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALC22V10D-10P! P13 24-Lead (300-Mil) Molded DIP
150 | 10 6 7 | PALC22V10D-10DMB D14 24-Lead (300-Mil) CerDIP Military
PALC22V10D-10KMB K73 24-Lead Rectangular Cerpack
PALC22V10D-10LMB L64 28-Square Leadless Chip Carrier
90 15 7.5 10 | PALC22V10D-15JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D-15PC P13 24-Lead (300-Mil) Molded DIP
120 | 15 7.5 10 | PALC22V10D-15J1 J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALC22V10D-15P!I P13 24-Lead (300-Mil) Molded DIP
120 | 15 | 75 10 | PALC22V10D-15DMB D14 24-Lead (300-Mil) CerDIP Military
PALC22V10D-15KMB K73 24-Lead Rectangular Cerpack
PALC22V10D-15LMB L64 28-Square Leadless Chip Carrier
90 25 15 15 | PALC22V10D-254C J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D-25PC P13 24-Lead (300-Mil) Molded DIP
120 | 25 15 15 | PALC22V10D-25JI J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALC22V10D-25PI P13 24-Lead (300-Mil) Molded DIP
120 | 25 15 15 | PALC22V10D-25DMB D14 24-Lead (300-Mil) CerDIP Military
PALC22V10D-25KMB K73 24-Lead Rectangular Cerpack
PALC22V10D-25L.MB L64 28-Square Leadless Chip Carrier
MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Char: risti
C Characteristics Switching Characteristics

Parameter Subgroups Parameter Subgroups

VoH 1,2,3

tep 9,10, 11
Voo 1,2,3

tco 9,10, 11
Vi 1,2,3

tg 9, 10, 11
Vi 1,2,3

ty 9,10, 11
Iix 1,2,3

Document #: 38-00185-H
loz 1,23
O;
Icc 1,2,3
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CMOS Programmable Synchronous State Machine

Features

« Twelve I/0O macrocells each having:

—registered, three-state I/O pins

—input register clock select mulitiplexer

—feed back multiplexer

— output enable (OE) multiplexer

All twelve macrocell state registers can be hidden
User-configurable state registers—JK, RS, T, or D

One input multiplexer per pair of /0O macrocells allows
1/0 pin associated with a hidden macrocell state regis-
ter to be saved for use as an input

Four dedicated hidden registers
Eleven dedicated, registered inputs
Three separate clocks—two inputs, one output

.

output enable for each 1/O pin

256 product terms—32 per pair of macrocells,
distribution

Global, synchronous, product term-controlfgd,

Common (pin 14-controlled) or product term-controb

« 66-MHz operation
—3-ns input set-up and 12-n;clock to output

—15-ns input register clo te register clock
« Low power
—130 mA |cc

« 28-pin, 300-mil DIFLC,
- Erasable and q mable
Functiona% iption
The CY7 high-performance, erasable, programma-
ble, logic Qgvigk (EPLD) whose architecture has been opti-
mize@§to enable the user to easily and efficiently construct very
i lormance synchronous state machines.
nique architecture of the CY7C330, consisting of the us-
figurable output macrocell, bidirectional /O capability,
input registers, and three separate clocks, enables the user to
design high-performance state machines that can communi-

cate either with each other or with microprocessors over bidi-
rectional parallel buses of user-definable widths.

register set and reset—inputs to produgt te'
clocked by input clock

Logic Block Diagram
OF/lo g s 15 Vss Iy Iy lo/CK2  CK1 CLK
[ [ [ A oG B o B i o B e M
PROGRAMMABLE AND ARRAY
(258x66)
19 11 17 13 15 13 17 1119 15 13 17 11 19 9
H H £ i 8 8 8 § & &
L - 9 = = = = = = ]
iG] [1e] 17 ¢ ERE| &l (] | 2 | G| | el cagos
11044 11040 110y 1/0g 1107 1/0g Vss Ve 1105 /04 103 10, 1104 110y
Selection Guide
7C330-66 | 7C330-50 | 7C330-40 | 7C330-33 | 7C330-28
Maximum Operating Frequency, Commercial 66.6 50.0 33.3
fuax (MHz) Military 50.0 40.0 285
Power Supply Current Iggy (MA) Commercial 140 130 130
Military 160 150 150

Document #: 38-00064-F
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Features

« Twelve I/O macrocells each having:

— One state flip-flop with an XOR sum-of-products
input

— One feedback flip-flop with input coming from the
1/0 pin

—Independent (product term) set, reset, and clock in-
puts on all registers

— Asynchronous bypass capability on all registers un-
der product term control (r=s = 1)

— Global or local output enable on three-state /O

— Feedback from either register to the array

19ﬁ product terms with variable distribution to macro-

cells

13 inputs, 12 feedback I/O pins, plus 6 shared I/0O mac-

rocell feedbacks for a total of 31 true and complemen-

tary inputs

High speed: 20 ns maximum tpp

Security bit

Space-saving 28-pin slim-line DIP package; also avail-
able in 28-pin PLCC

.

.

.

Asynchronous Registered EPLD

Low power

—90 mA typical Igc quiescent

— 180 mA Igc maximum

— UV-erasable and reprogrammable

— Programming and operation 100% testable

Functional Description

The CY7C331 is the most versatile PLD available for asyn-
chronous designs. Central resources include twelve full D-type
flip-flops with separate set, reset, and clock capability. For in-
creased utility, XOR gates are provided at the D-inputs and the
product term allocation per flip-flop is variably distributed.

1/0 Resources

Pins 1 through 7 and 9 through 14 serve as array inputs; pin
14 may also be used as a global output enable for the I/O
macrocell three-state outputs. Pins 15 through 20 and 23
through 28 are connected to /O macrocells and may be man-
aged as inputs or outputs depending on the configuration and
the macrocell OE terms.

Logic Block Diagram

OFE/lyp GND
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Selection Guide
Generic Part Icc1 (MA) tpp (ns) ts (ns) tco (ns)
Number Com’l Mil Com’l Mil Com’l Mil Com’l Mil
CY7C331-20 130 20 12 20
CY7C331-25 120 160 25 25 12 15 25 25
CY7C331-30 150 30 15 30
CY7C331-40 150 40 20 40
. . . 1/0 Resources (continued
Pin Configuration ¢ )
It should be noted that there are two ground connections (pins
8 and 21) which, together with V¢ (pin 22) are located cen-
TopView trally on the package. The reason for this placement and du-

al-ground structure is to minimize the ground-loop noise when
the outputs are driving simultaneously into a heavy capacitive

4 3 212827 26 load. :
4 g 25 g 103 The CY7C331 has twelve I/O macrocells (see Figure 1). Each
e ds 2h o macrocell has two D-type flip-flops. One is fed from the array,
GND 08 »f ch and one from the I/O pin. For each flip-flop there are three
= 21 g GND dedicated product terms driving the R, S, and clock inputs,
:8 1? 20H 10 respectively. Each macrocell has one input to the array and for
lo 198 1oy N . )
each pair of macrocells there is one shared input to the array.
eraroes Cc331-2 The macrocell input to the array may be configured to come
--@m Q== from the ‘Q’ output of either flip-flop.
8
TO PIN 14 (INVERTED)
OE PTERM 5
(o]
18
OUT SET PTERM |
O— =
OUTPUT FLIP-FLOP
[— 1
S 18, TO O PIN
DQ 0
OUT CLK PTERM QB
LIR_
OUT RESET PTER
IN CLK PTERM
IN SET PTERM
IN RESET PTERM ‘:D
XOR PTERM o s A
E! — 1 o} S
QR PTERMS IS 0 ab
B
TO INPUT BUFFER G R
TO SHARED INPUT FLIP-FLOP
INPUT MUX
C331-3

TO PIN 14 (INVERTED)

Figure 1. /0O Macrocell
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I/0 Resources (continued)

The D-type flip-flop that is fed from the array (i.e., the state
flip-flop) has a logical XOR function on its input that combines
a single product term with a sum(OR) of a number of product
terms. The single product term is used to set the polarity of the
output or to implement toggling (by including the current output
in the product term).

The R and S inputs to the flip-flops override the current setting
of the ‘Q’ output. The S input sets ‘Q’ true and the R input
resets ‘Q’ (sets it false). If both R and S are asserted (true) at
once, then the output will follow the input (‘Q" = ‘D’) (see
Table 1).

Table 1. RS Truth Table

R S Q
1 0 0
0 1 1
1 1 D

Shared Input Multiplexer

The input associated with each pair of macrocells may be con-
figured by the shared input multiplexer to come from either
macrocell; the ‘Q’ output of the flip-flop coming from the 1/0 pin
is used as the input signal source (see Figure 2).

Product Term Distribution

The product terms are distributed to the macrocells such that
32 product terms are distributed between two adjacent mac-
rocells.

The pairing of macrocells is the same as it is for the shared
inputs. Eight of the product terms are used in each macrocell
for set, reset, clock, output enable, and the upper part of the
XOR gate. This leaves 16 product terms per pair of macrocells
to be divided between the sum-of-products inputs to the two
state registers. The following table shows the 1/0 pin pairing
for shared inputs, and the product term (PT) allocation to mac-
rocells associated with the I/0 pins (see Table 2).

Table 2. Product Term Distribution

Macrocell Pin Number Product Terms
0 28 4
1 27 12
2 26 6
3 25 10
4 24 8
5 23 ’ 8
6 20 8
7 19 8
8 18 10
9 17 6
10 16 12
11 15 4
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MACROCELL A

Q- OUTPUT FROM

OUTPUT FROM

LOGIC ARRAY
FEEDBACK TO
LOGIC ARRAY

INPUT REGISTEROF

MACRO-]-2 | /0 MACROCELLA

1

INPUT TO CELL
LOGIC ARRAY, INPUT

MUX
Q- OUTPUTFROM
| INPUT REGISTEROF
c3 /0 MACROCELL B
OUTPUT FROM
LOGIC ARRAY o
MACROCELL B | o
FEEDBACK TO j_
LOGIC ARRAY
3314

Figure 2. Shared Input Multiplexer

The CY7C331 is configured by three arrays of configuration
bits (CO, C1, C2). For each macrocell, there is one CO bit and
one C1 bit. For each pair of macrocells there is one C2 bit.

There are twelve CO bits, one for each macrocell. If CO is pro-
grammed for a macrocell, then the three-state enable (OE) will
be controlled by pin 14 (the global OE). If CO is not pro-
grammed, then the OE product term for that macrocell will be
used.

There are twelve C1 bits, one for each macrocell. The C1 bit
selects inputs for the product term (PT) array from either the
state register (if the bit is unprogrammed) or the input register
(if the bit is programmed).

There are six C2 bits, providing one C2 bit for each pair of
macrocells. The C2 bit controls the shared input multiplexer; if
the C2 bit is not programmed, then the input to the product
term array comes from the upper macrocell (A). If the C2 bit is
programmed, then the input comes from the lower macrocell
(B).

The timing diagrams for the CY7C331 cover state register, in-
put register, and various combinational delays. Since internal
clocks are the outputs of product terms, all timing is from the
transition of the inputs causing the clock transition.
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Maximum Ratings Static Discharge Voltage.........cccocuevenerensiesienceeinen. >1500V
(per MIL-STD-883, Method 3015)
(Above which the useful life may be impaired. For user guide- | at6h.Up GUIENt ........tveeeereeerseseessceneereneeesesssseess >200 mA
lines, not tested.) be P inq Volt 13.0V
Storage Temperature ...........ccoerveceericnrnnnnee —65°C to +150°C B )
Ambient Temperature with Operating Range
Power Applied......c..cceevreniererierereeceeaes -55°C to +125°C Arb
. mbient
Supply Voltage to Ground Potential
(Pin 28 10 PiN 8 OF 21) evvvee s oeeeeeeesereeevenee ~0.5V t0 +7.0V Range Tim"e’a"lre Vee
DC Input Voltage : C(l).rnm(:;:lal 0°C to +70°C 5V £10%
Output Current into Outputs (LOW) ........veervenrvererenneees 12 mA Military —55°Cto +125°C SV+10%
Electrical Characteristics Over the Operating Range?
Parameter Description Test Conditions Min. | Max. | Unit
Von Output HIGH Voltage Ve =Min, Viy=VigorVy - 24 \'
lon =—3.2 mA (Com’l), Ioy =—2 mA (Mil)
VoL Output LOW Voltage Vee=Min, Viy=Vigor Vi 0.5 \"
IOL 12 mA (Coml), |o|_ 8 mA (Mil)
Vin Input HIGH Voltage Guaranteed HIGH Input, all Inputs®®! 22 Y
Vi Input LOW Voltage Guaranteed LOW Input, all Inputs®! 08 | Vv
lix Input Leakage Current Vgs < Vin < Ve, Voo = Max. -10 | +10 | pA
loz Output Leakage Current | Vgg < Vourt < Voo Ve =Max. -40 | +40 | pA
Isc Output Short Circuit Ve =Max,, Vour = 0.5VE! -30 | -90 | mA
Currentf
loct Standby Power Supply Vee =Max,, Vi =GND, Com’l -20 130 | mA
Current Outputs Open Com'l 25 120
Mil —25 160 | mA
Mil -30, —40 150
leco Power Sup{) % Current at | Voo =Max., Outputs Disabled Com’l 180 | mA
Frequency!* (in High Z State) il 200
Device Operating at fyyax External (fyax1)
Capacitance!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin=20Vatf=1MHz 10 pF
Cout Output Capacitance Vour=2.0Vatf=1MHz 10 pF
Notes:
1. Tais the “instant on” case temperature.
2. See the last page of this specification for Group A subgroup testing information.
3. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included.
4. Tested initially and after any design or process changes that may affect these parameters.
5. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vg, = 0.5V has been chosen to avoid

test problems caused by tester ground degradation.

L

clarity.

2-76

Because these input signals are controlled by ﬁroduct terms, active input polarity may be of either polarity. Internal active input polarity has been shown for




e —
=

= = CY7C331

==£ CYPRESS

AC Test Loads and Waveforms

R1313Q R1313Q )
(4709 Mil) (470Q Mil) ALL INPUT PULSES
5V 5V 3.0V
90%
OUTPUT OUTPUT 4 10%
R2208Q S R2208Q °
50pF _T_ (319Q Mil) 5pF $ @1oa miy GNP
INCLUDING = = INCLUDING = = <5ns
JIG AND JIG AND
SCOPE SCOPE
(a) (b) C331-5 C331-6
to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military)
i 1
Equivalent (b7 O—— a0 2.00V=V OUTPUT O——e—0 2.02V=V 1
C331-7 C331-8
Parameter Vx Output Waveform—Measurement Level
texz(- 1.5V 0.5V, \'._
PXZ(- ) Vou
| ] Vx C331-9
texz(+) 2.6V 0.5V Vx
[« €331-10
tpzx(+) Vine 0.5\ Vv
Vy - OH
-~ C331-11
tpzx(-) Vine Vy v | —
o0s5vh Vou €331-12
ter(- 1.5V
ER(-) Vo ¥ -
0.5vA R ——— Vx €331-13
ter@) 2.6V 0.5V Vyx
VoL
[} C331-14
teAw) Vine 0.5 Von
Vx
* C331-15
tea- A"
EAC) the Vyx \}4—-
0.5V Vo C331-16

(c) Test Waveforms and Measurement Levels

Switching Characteristics Over the Operating Range!?!

Commercial
-20 -25
Parameter Description Min. | Max. | Min. | Max. Unit
tep Input to Output Propagation Delaym 20 25 ns
tico Input Register Clock to Output Delayla] 35 40 ns
tion Output Data Stable Time from Input Clockl®! 5 5 ns
tig Input or Feedback Set-Up Time to Input Register Clock(®] 2 2 ns
ti Input Register Hold Time from Input Clockl®! 11 13 ns
tiar Input to Input Register Asynchronous Reset Delay[8] 35 40 ns
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Switching Characteristics Over the Operating Range? (continued)

Commercial
-20 -25
Parameter Description Min. | Max. | Min. | Max. | Unit
tirw Input Register Reset Width* &l 35 40 ns
ting Input Register Reset Recovery Timel* 8! 35 40 ns
tias Input to Input Register Asynchronous Set Delay'®! 35 40 ns
tisw Input Register Set Widthl* 8l 35 40 ns
tisp Input Register Set Recovery Timel* &l 35 40 ns
twH Input and Output Clock Width HIGHS 9 101 12 15 ns
tw Input and Output Clock Width LOWI. 2101 12 15 ns
fmaxi Maximum Frequency with Feedback in Input Registered Mode 27.0 23.8 MHz
(/(tico + '™
fmaxe Maximum Frequency Data Path in Input Registered Mode (Lowest | 28.5 25.0 MHz
of 1o, Mt + tw), or g + tiy)t®!
tiortu33X Output Data Stable from Input Clock Minus Input Register Input 0 0 ns
Hold Time for 7C335(12 13]
tco Output Register Clock to Output Delay®] 20 25 ns
toH Output Data Stable Time from Output Clock®] 3 3 ns
ts Output Register Input Set-Up Time to Output Clock!®! 12 12 ns
ty Output Register Input Hold Time from Output Clock!® 8 8 ns
toar Input to Output Register Asynchronous Reset Delay!®! 20 25 ns
torw Output Register Reset Widthl®] 20 25 ns
torm Output Register Reset Recovery Timel®! 20 25 ns
toas Input to Output Register Asynchronous Set Delay[_gj 20 25 ns
tosw Output Register Set Width(®! 20 25 ns
tosr Output Register Set Recovery Time!! 20 25 ns
tea Input to Output Enable Delay™ 1] 25 25 ns
ten Input to Output Disable Delay!'* 1] 25 25 ns
trzx Pin 14 to Output Enable Delay!'* 1% 20 20 ns
tpxz Pin 14 to Output Disable Delay!4 151 20 20 ns
fmaxs Maximum Frequency with Feedback in Output Registered Mode 31.2 27.0 MHz
(Mtco + )16 171
fmaxa Maximum Frequency Data Path in Output Registered Mode (Low- | 41.6 33.3 MHz
est of 1/tco, Mty + two), or /tg + ti)t°!
toty33X Output Data Stable from Output Clock Minus Input 0 0 ns
Register Input Hold Time for 7C335(13 18]
fuaxs Maximum Frequency Pipelined Model'® 17] 35.0 30.0 MHz

Notes:

7. Refer to Figure 3, configuration 1.

8. Refer to Figure 3, configuration 2.

9. Refer to Figure 3, configuration 3.

10. Refer to Figure 3, configuration 6.

11. Refer to Figure 3, configuration 7.

12. Referto Flfgure 3, configuration 9.

13. This specification is mtended to guarantee interface compatibility of the other members of the CY7C330 family with the CY7C331. This specification is met
fofr theddevxces no(tjed operating at the same ambient temperature and at the same power supply voltage. These parameters are tested periodically by sampling
of production product.

14. Part (a) of AC Test Loads and Waveforms used for all parameters except tpzy, tpxz, tpzx, and tpxz, which use part (b). Part (c) shows the test waveforms and
measurement levels.

15. Refer to Figure 3, configuration 4.

16. Refer to Figure 3, configuration 8.

17. This specification is intended to guarantee that a state machine configuration created with internal or external feedback can be operated with output register
and input register clocks controlled by the same source. These parameters are tested by periodic sampling of production product.
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Switching Characteristics Over the Operating Range® (continued)
Military
-25 -30 -40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input to Output Propagation Delay!’] 25 30 40 ns
tico Input Register Clock to Output Delay[T'é] 45 50 65 ns
tion Output Data Stable Time from Input Clock! 8] 5 5 5 ns
tis Input or Feedback Set-Up Time to Input Register Clock® | 5 5 5 ns
ty Input Register Hold Time from Input Clock! 8l 13 15 20 ns
tiar Input to Input Register Asynchronous Reset Delay!* &l 45 50 65 | ns
tirw Input Register Reset Widthl®] 45 50 65 ns
timR Input Register Reset Recovery Timel®l 45 50 65 ns
tiag Input to Input Register Asynchronous Set Delay!®! 45 50 65 ns
tisw Input Register Set Width(€] 45 50 65 ns
tisr Input Register Set Recovery Timel®! 45 50 65 ns
twH Input and Output Clock Width High® 9 101 15 20 25 ns
twL Input and Output Clock Width Low!® 9. 10] 15 20 25 ns
fvmaxi Maximum frequenc: H with Feedback in Input Registered | 20.0 18.1 14.2 MHz
Mode (1/(tico +tis))
fmaxe Maximum frequency Data Path in Input Registered Mode | 22.2 20.0 15.3 MHz
(Lowest of 1/tico, itwh + ), o 1t + tyy) )
tiot33X | Output Data Stable from In?ut Clock Minus Input Register | 0 0 0 ns
Input Hold Time for 7C335[12
tco Output Register Clock to Output Delay®! 25 30 40 ns
ton Output Data Stable Time from Output Clock®! 3 3 3 ns
tg Output Register Input Set-Up Time to Output Clock!™] 15 15 20 ns
ty Output Register Input Hold Time from Output ClockP! 10 10 12 ns
toar Input to Output Register Asynchronous Reset Delay®] 25 30 40 ns
torw Output Register Reset Width(®! 25 30 40 ns
tormR Output Register Reset Recovery Timel®! 25 30 40 ns
toas Input to Output Register Asynchronous Set Delay!®! 25 30 40 ns
tosw Output Register Set Width!¥] 25 30 40 ns
tosh Output Register Set Recovery Timel] 25 30 40 ns
tea Input to Output Enable Delay™ 1! 25 30 40 | ns
ter Input to Output Disable Delay™ 191 25 30 40 ns
tpax Pin 14 to Output Enable Delay!'* 1! 20 25 3 | ns
tpxz Pin 14 to Output Disable Delay!# 19 | 20 25 35 ns
fmaxs Maximum Frequency with Feedback in Output Registered | 25.0 22.2 16.6 MHz
Mode )1/(tco +tg)'® 7]
fmaxs Maximum Frequency Data Path in Output Reglstered 33.3 25.0 20.0 MHz
Mode (Lowest of 1/tco, 1/(tww + tw), or /(s + )
tortiH33X Output Data Stable from Output Clock Minus Input Regis-| 0 0 0 ns
ter Input Hold Time for 7C33513 18]
fuaxs Maximum Frequency Pipelined Model'® 171 28.0 235 18.5 MHz

Note:
18. Refer to Figure 3, configuration 10.
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Switching Waveforms

INPUTOR
I/OPIN

(e lig —»e ty >

t5[20] — le 1ty

I/0 INPUT
REGISTE

clockl____ [ /7 - tyyh twi

OUTPUT [e— twH twi
REGISTE
CLOCKI®! /|

[e— tion(19] —’I |e— ton ——Pl
tco |

19
tied 9] 1 I toRm tosrl23!
SET AND tepl21] — torm tosrl21]

RESE ~
INPUTSIE] \\
le— toRm tosrl?2] }

C331-17

OF PRODUCT _ \|
TERM INPUT% 18]

ten —>

PIN 14 AS OE[24]

texz | I tpzx

OUTPUT: g;--@ 7/ X

OUTPUT l«— teg —> toAr —>
REGISTER
RESET INPUT[6:°] 1
OUTPUT ‘ torw. —7| toRR
REGISTE Vo

CLOCKI6.9, 7

OUTPUT toas tosm
REGISTER /

SET INPUTI6:9] /|

/0 INPUT Yar —> le— tosw

REGISTER RESET

INPUTIS:8]

1/0 INPUT e
REGISTER f 4
CLOCKIE8] | /]
/0 INPUT Y —— tisk

REGISTER -
SET INPUT [6:8]

trw

le—— tisw

(C331-18

Notes:

19. Output register is set in Transparent mode. Output register set and reset inputs are in a HIGH state.

20. Dedicated input or input register set in Transparent mode. Input register set and reset inputs are in a HIGH state.

21. Combinatorial Mode. Reset and set inputs of the input and output registers should remain in a HIGH state at least until the output responds at tpp. When
retuming set and reset inputs to a LOW state, one of these signals should go LOW a minimum of tngp (set input) or togg (reset input) prior to the other. This guarantees
p le register states upon exit from Combinatorial mode.

22. When entering the Combinatorial mode, input and output register set and reset inputs must be stable in a HIGH state a minimum of tigg or tgg and togg or
W respectively prior to application of logic input signals.

23. en returning to the input and/or output Registered mode, register set and reset inputs must be stable in a LOW state a minimum of tigg or tigg and togg
or torg respectively prior to the application of the register clock input.

24. Referto Figure 3, configuration 5.
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CONFIGURATION 1

CONFIGURATION 2

CONFIGURATION 3

CONFIGURATION 4

CONFIGURATION 5

CONFIGURATION 6

PRODUCT
m > TERM o
© ARRAY .
INPUT OR 1/0 PIN OE
CLOCKISIR
m INPUT h
UNREGISTERED PRODUCT
INPUTORI/OPIN  INPUT REGISTER ARRAY
PIN D a I )
1/ PIN ONLY OF

UNREGISTERED
INPUT OR I/O PIN

UNREGISTERED
INPUT OR I/O PIN

INPUT OR I/O PIN

INPUT OR I/O PIN

OUTPUT REGISTER

/O PIN

/O PIN

PIN
14

INPUT OR I/O PIN

INPUT OR I/O PIN

1/O PIN ONLY

DATA INPUT

UNREGISTERED
INPUT OR I/O PIN

3 o af—]>o—en]
PRODUCT OE /O PIN
TERM A
ARRAY SET RESET
CLOCK/S/IR
INPUT h
3
PRODUCT
TERM OUTPUT ENABLE
ARRAY
} PIN
S
1/0 PIN
OUTPUT ENABLE
| PRODUCT
P TERM PIN
O ARRAY
1/0 PIN
INPUT REGISTER OUTPUT REGISTER
VO PIN
[, - —
TAN PRODUCT A OE DATA
CLOCK TERM CLOCK
ARRRY OUTPUT
C331-19

CLOCK INPUT

Figure 3. Timing Configurations
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DATAINPUT  INPUT REGISTER
Y g
PRODUCT
7N CLOCK TERM
CONFIGURATION 7 ARRAY
PIN m_.
i INPUT
DATA OUTPUT OE A | REGISTER
T
CLOCK INPUT cLOCK
[P ] S
OUTPUT REGISTER
DATA INPUT
] P o af— oo en]
PRODUCT a o
OUTPUT REGISTER TERM | cLock
CONFIGURATION 8 ARRAY
[en]—oct—a o 0
DATAOUTPUT | OF
ll\ CLOCK
CLOCK INPUT
[P 3
C331-20
331 INPUT 330 OR 332
REGISTER INPUT REGISTER
—o o e o o5 —
OE
A A
CONFIGURATION 9 -l
ARRAY
CLOCK
331 OUTPUT 330 OR 332
REGISTER INPUT REGISTER
) P i [ e I
OE
VAN A
PRODUCT
CONFIGURATION 10 o
ARRAY
| J C331-21
CLOCK

Figure 3. Timing Configurations (continued)
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CY7C331 Logic Diagram (Upper Half)
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CY7C331 Logic Diagram (Lower Half)

T0 UPPER SECTION

L11819 (CO..1)

L5952

node 31
L11921 (C2)

111922 (C0.1)

L6944
5

111924 (C0-1)

1o L7930

node 30
L11926 (C2)

L9052
L11927 (COo_1)

[

L11929 (CO.1)

@-3920

node 29
L11931 (C2)

e

L11932 (Co..1)

;
5

C331-23
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Ordering Information

(Irgﬂ) (tr':'s?) (rtfeé) (tﬁéi Ordering Code P?lcal:‘a:ge Package Type ° (ea':;t'g

130 20 12 20 | CY7C331-20HC He64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C331-20JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C331-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C331-20WC w22 28-Lead (300-Mil) Windowed CerDIP

160 25 15 25 | CY7C331-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C331-25HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C331-25LMB L64 28-Square Leadless Chip Carrier
CY7C331-25QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-25TMB T74 28-Lead Windowed Cerpack
CY7C331-25WMB w22 28-Lead (300-Mil) Windowed CerDIP

120 25 12 25 | CY7C331-25HC H64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C331-25JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C331-25PC P21 28-Lead (300-Mil) Molded DIP
CY7C331-25WC W22 | 28-Lead (300-Mil) Windowed CerDIP

150 30 15 30 | CY7C331-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C331-30HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C331-30LMB L64 28-Square Leadless Chip Carrier
CY7C331-30QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-30TMB T74 28-Lead Windowed Cerpack
CY7C331-30WMB wa2 28-Lead (300-Mil) Windowed CerDIP

150 40 20 40 | CY7C331-40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C331-40HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C331-40LMB L64 28-Square Leadless Chip Carrier
CY7C331-40QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-40TMB T74 28-Lead Windowed Cerpack
CY7C331-40WMB wa2 28-Lead (300-Mil) Windowed CerDIP
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VOH 1, 2, 3
VoL 1,2,3
Vi 1,2,3
ViL 1,2,3
Iix 1,23
loz 1,2,3
lect 1,2,3

Switching Characteristics

Parameter Subgroups
tis 9,10, 11
ty 9,10, 11
twH 9,10, 11
twi 9,10, 11
tco g, 10, 11
tpp 9,10, 11
tiaR 9,10, 11
tias 9,10, 11
tpxz 9,10, 11
tpzx 9, 10, 11
teR 9,10, 11
tea 9,10, 11
ts 9,10, 11
ty 9,10, 11

Document #: 38-00066-D
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Features

» 100-MHz output registered operation

- Twelve I/0 macrocells, each having:

— Registered, three-state I/O pins

—Input and output register clock select multiplexer
—Feed back multiplexer

— Output enable (OE) multiplexer

Bypass on input and output registers

All twelve macrocell state registers can be hidden

User configurable I/O macrocells to implement JK or
RS flip-flops and T or D registers

Input multiplexer per pair of 1/0 macrocells allows I/0
pin associated with a hidden macrocell state register
to be saved for use as an input

Four dedicated hidden registers

Twelve dedicated registered inputs with individually
programmable bypass option

Three separate clocks—two input clocks, two output
clocks

Common (pin 14-controlled) or product term-controlled
output enable for each I/0O pin

256 product terms—32 per pair of macrocells, variable
distribution

Global, synchronous, product term-controlled, state
register set and reset—inputs to product term are
clocked by input clock

Universal Synchronous EPLD

—2-ns input set-up and 9-ns output register clock to
output

—10-ns input register clock to state register clock
« 28-pin, 300-mil DIP, LCC, PLCC
- Erasable and reprogrammable
« Programmable security bit

Functional Description

The CY7C335 is a high-performance, erasable, programma-
ble logic device (EPLD) whose architecture has been opti-
mized to enable the user to easily and efficiently construct very
high performance state machines.

The architecture of the CY7C335, consisting of the user-con-
figurable output macrocell, bidirectional I/O capability, input
registers, and three separate clocks, enables the user to de-
sign high-performance state machines that can communicate
either with each other or with microprocessors over bidirec-
tional parallel buses of user-definable widths.

The four clocks permit independent, synchronous state ma-
chines to be synchronized to each other.

The user-configurable macrocells enable the designer to des-
ignate JK-, RS-, T-, or D-type devices so that the number of
product terms required to implement the logic is minimized.

The CY7C335 is available in a wide variety of packages includ-
ing 28-pin, 300-mil plastic and ceramic DIPs, PLCCs, and
LCCs.

Logic Block Diagram

OFE/k4 ho Ig I 7 Is Vss Is I3 Iy 14//CLK3  Io/CLK2  CLK1
[l o] [l o] [ o] 6] [7] J_l |2 I 3 I Y B ) R K
LI -
PROGRAMMABLE AND ARRAY
(258x68)
19 11 17 13 15 13 17 19 15 13 17 11 19 9
g 8 H 8 A - H 3 g 8 8 &
H 8 § # H H H 8 § =
b T T[T T T B kI B B Bk B [ [ B
01 WO 1/0g 1/0g 10, 1106 Vss Ve 1105 1104 1103 1102 1104 00  cazst
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Pin Configurations
/03
1/04
1105
Vee
Vss
1/0g
/07
C335-2 C335-3
Selection Guide
CY7C335-100 CY7C335-83 CY7C335-66 CY7C335-50
Maximum Operating Commercial 100 83.3 66.6 50
Frequency (MHz) Military 83.3 66.6 50
lcc1 (MA) Commercial 140 140 140 140
Military 160 160 160
Architecture Configuration Bits
The architecture configuration bits are used to program the
multiplexers. The function of the architecture bits is outlined in
Table 1.
Table 1. Architecture Configuration Bits
Architecture
Configuration Bit Number of Bits Value Function
co Output Enable 12 Bits, 1 Per 0—Virgin State Output Enable Controlled by Product Term
Select MUX /0 Macrocell 1—Programmed | Output Enable Controlled by Pin 14
C1 State Register 12 Bits, 1 Per 0—Virgin State State Register Output is Fed Back to Input Array
Feed Back MUX | I/O Macrocell 1—Programmed 1/0 Macrocell is Configured as an Input and
Output of Input Path is Fed to Array
c2 1/0 Macrocell 12 Bits, 1 Per 0—Virgin State ICLK1 Controls the Input Register I/O Macrocell
Input Register 1/0 Macrocell Input Register Clock Input
ﬂoc)’(k Select 1—Programmed | ICLK2 Controls the Input Register /O Macrocell
u Input Register Clock Input
C3 Input Register 12 Bits, 1 Per 0—Virgin State Selects Input to Feedback MUX from Input
Bypass MUX— 1/0 Macrocell Register
/O Macrocell i—Programmed | Selects Input to Feedback MUX from 1/O pin
C4 Output Register 12 Bits, 1 Per 0—Virgin State Selects Output from the State Register
Bypass MUX I/0 Macrocell 1—Programmed | Selects Output from the Array, Bypassing the
State Register
C5 State Clock MUX | 16 Bits, 1 Per I/O 0—Virgin State State Clock 1 Controls the State Register
Macrocell and 1 Per —proqammed | State Clock 2 Controls the State Register
Hidden Macrocell
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Table 1. Architecture Configuration Bits (continued)
Architecture
Configuration Bit Number of Bits Value Function
C6 Dedicated Input 12 Bits, 1 Per 0—Virgin State ICLK1 Controls the Input Register /0O Macrocell
Register Clock Dedicated Input Dedicated Input Register Clock Input
Select MUX Cell 1—Programmed | ICLK2 Controls the Input Register /O Macrocell
Dedicated Input Register Clock Input
Cc7 Input Register 12 Bits, 1 Per 0—Virgin State Selects Input to Array from Input Register
Bypass MUX— Dedicated Input — :
Input Cell Cell 1—Programmed Selects Input to Array from Input Pin
(03] ICLK2 Select 1 Bit 0—Virgin State Input Clock 2 Controlled by Pin 2
MUX 1—Programmed Input Clock 2 Controlled by Pin 3
Cco ICLK1 Select 1 Bit 0—Virgin State Input Clock 1 Controlled by Pin 2
MUX 1—Programmed Input Clock 1 Controlled by Pin 1
y
C10 SCLK2 Select 1 Bit 0—Virgin State State Clock 2 Grounded
MUX 1—Programmed State Clock 2 Controlled by Pin 3
CX 1/0 Macrocell 6 Bits, 1 Per 0—Virgin State Selects Data from /O Macrocell Input Path of
(11-16) | Pair Input 1/0 Macrocell . Macrocell A of Macrocell Pair
Select MUX Pair 1—Programmed | Selects Data from I/0O Macrocell Input Path of
Macrocell B of Macrocell Pair
1
INPUT TO ARRAY
INPUTREGISTER REG
INPUT 0 R
MUX
PIN D Q
Cc7
ICLK1 INPUT
CLOCK[—
MUX >
ICLK2
Cé C335-4
Figure 1. CY7C335 Input Macrocell
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Co
1 l OUTPUT REG
. ——|OUTPUT| BYPASS MUX
PIN 14: OE ENABLE
OUTPUT ENABLE PRODUCT TERM 0f MUX
SET PRODUCT TERM Cc4
1
110
EX OR PRODUCT TERM \ ) PIN
0
D Q
o
H
0
SCLK1——— STATE _
.| o > g @
SCLK2—— MUX
RESET PRODUCT TERM 0
TO ARRAY FEED ]
| BACK <
t: ‘ MUX 1 ";{Elér INPUT REGISTER
T BYPASS 0
c2 MUX |
C1 | I Q D F_
0
ICLK1
INPUT cs
CLOCK —
1| MUX ]
ICLK2 >
0 C335-5
TO ARRAY SHARED
INPUT
MUX | 4
|
cX(11- 16) FROM ADJACENT MACROCELL

Figure 2. CY7C335 Input/Output Macrocell
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SET PRODUCT TERM

oo
Ol

soLkt—=2 STATE
1] e R
SCLK2 MUX
!
c5
RESET PRODUCT TERM

TO ARRAY :}
C335-6

Figure 3. CY7C335 Hidden Macrocell

SCLK2 TO OUTPUT MACROCELLS AND HIDDEN MACROCELLS

PIN 1 TS
! | ICLK1  ICLK2
MUX

PIN2

SCLK1 TO OUTPUT MACROCELLS AND HIDDEN
MACROCELLS

MUX

s}

o

o -
\4

PIN3
MUX

MUX
C335-7

c10

||f—'° 4

Figure 4. CY7C335 Input Clocking Scheme
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Maximum Ratings Static Discharge Voltage.........cccccevereienneenrinernceeens >2001V
(per MIL-STD-883, Method 3015)
(Above which the useful life may be impaired. For user guide- Latch-Up CUIMENt.......ccceereciiccreecreeenecrenes >200 mA
lines, not tested.) bC P inq Volt 13.0V
Storage Temperature ...........ccceeevrrceenenns —65°C to +150°C rOGramming VONAGE -.....ocvvrerssssvvesssssss e ’
Ambient Temperature with Operating Range
Power Applied.........ccccovimiciinncncis -55°C to +125°C Amb
. mbient
Supply Voltage to Ground Potential
(Pin 2210 PiNS 8 and 21) cooooooccoerererseseseeeeen ~0.5V to +7.0V _Range Timpe'at'i'e Vee
DC Voltage Applied to Outputs Commercial 0°C 0 +75°C 5V £10%
in High Z State .. -0.5V to +7.0V Industrial —40°C to +85°C 5V +10%
DC Input VOtage .........eveveeeeneeireesnieeeeraens —3.0V to +7.0V Military!! -55°C to +125°C 5V +10%
Qutput Current into Outputs (LOW) .......cceverenreneencrenne. 12 mA
Electrical Characteristics Over the Operating Rangel?
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Ve =Min, lop=-32mA Com’l 24 v
Vin=VinorViL Mil/Ind
VoL Output LOW Voltage Ve =Min, loL=12mA Com’'l 0.5 \
Vin=Vin orVi Mil/ind
Vi Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs®! 2.2 v
Vi Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs®! 0.8 \
Ix Input Leakage Current Vgs < Vin< Voo Voo =Max. -10 10 pA
loz Output Leakage Current Vee =Max., Vgg < Voyr< Voo —40 | 40 uA
Isc Output Short Circuit Current | Vs = Max., Voyr = 0.5Vl -30 | -90 | mA
lect Standby Power Vee =Max, Viy=GND Com'l 140 | mA
Supply Current Outputs Open Miind 160 | mA
loce Power Supply Current Vee =Max, Com’l 180 | mA
at Frequency Outputs Disabled (in High Z State), -
Device Operating at fyay External (faxs) Mil/ind 200 | mA
Capacitance
Parameter Description Test Conditions Min. Max. Unit
CiNn Input Capacitance Vin=20V@f=1MHz 10 pF
Cout Output Capacitance Vour=20V @ f=1MHz 10 pF
Notes:

1. taisthe “instant on” case temperature.

2. See the last page of this specification for Group A subgroup testing information.
3. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included.

4. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vot = 0.5V has been chosen to avoid
5.

test problems caused by ground ion

Tested initially and after any design or prbcess changes that may affect these parameters.
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AC Test Loads and Waveforms (Commercial)
R1313Q
(470Q MIL/IND)
5Vgrl_ﬁ: ALL INPUT PULSES
3.0v
OUTPU o
50pF A% (F:'321 grozewﬁ/l d) 10?0/0
11/1n: %
INCLUDING L. GND l-_
JIG AND = = < 3ns < 3ns
SCOPE
(a) C335-8 (b) C335-11
R=125 Q (190Q MIL) R=125 Q (190Q MIL)
OUTPUT®e MA _L OUTPUT®
Vry=2.00V _]_
C= 50pF ‘l’ I (2.02VMIL) C=5pF 1— -[ Vy
ov 0V c335-9 ov ov C335-10
(c) Thévenin Equivalent (Load 1) (d) Three—state Delay Load (Load2)
Parameter Vx Output Waveform Measurement Level
tpxz (5 1.5V v ¥ r;
OH 0.5V Vx C335-12
texz (+) 2.6V v 0.5V ._*-—-_’Jf Vx
oL * C335-13
tpzx (+) Vi v 0.5V J—f VoH
X A C335-14
tpzx () Vi Vy ¥ F
0.5V VoL C335-15
tcer 1.5V v ¥ 1«;
OH 0.5V Vx C335-16
tcer (+) 26V v 0.5V _t__,f Vx
oL K C335-17
tcea (+) Vin v 0.5V _*_,.f VoH
X ‘ C335-18
tcea Vi Vy ¥ =
0.5V [ T Vo C335-19
Figure 5. Test Waveforms
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Commercial AC Characteristics
7C335-100 | 7C335-83 | 7C335-66 | 7C335-50
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tep Input to Output Propagation Delay 15 15 20 25 ns
tea Input to Output Enable 15 15 20 25 ns
ter Input to Output Disable 15 15 20 25 ns
Input Registered Mode Parameters
twH Input and Output Clock Width HIGHE! 4 5 6 8 ns
tw Input and Output Clock Width LOW! 4 5 6 8 ns
s Input or Feedback Set-Up Time to Input Clock 2 2 2 3 ns
tH Input Register Hold Time from Input Clock 2 2 2 3 ns
tico Input Register Clock to Output Delay 18 18 20 25 ns
tion Output Data Stable Time from Input Clock 3 3 3 3 ns
tion—tiH Output Data Stable from Input Clock Minus Input 0 0 0 0 ns
33x Register Hold Time for 7C335[°]
tpzx Pin 14 Enable to Output Enabled 12 12 15 20 | ns
texz Pin 14 Disable to Output Disabled 12 12 15 20 ns
fumaxi Maximum Frequency of (2) CY7C335s in Input Reg- | 50 50 45.4 35.7 MHz
istered Mode é‘Lowest of 1/(tco+tis) &
1/(twL+twi)!
fmaxe Maximum Frequency Data Path in Input Registered | 55.5 55.5 50 40 MHz
Mode (Lowest of (1/(t|co), 1/(twh+two),
1/t +t)*
ticea Input Clock to Output Enabled 17 17 20 25 ns
ticer Input Clock to Output Disabled 15 15 20 25 ns
Output Registered Mode Parameters
tcea Output Clock to Output Enabled™! 17 17 20 25 | ns
tcer Output Clock to Output Disabled™ 15 15 20 25 | ns
ts Output Register Input Set-Up Time from Output 8 9 12 15 ns
Clock
th Output Register Input Hold Time from Output Clock | 0 0 0 0 ns
tco Output Register Clock to Output Delay 9 10 12 15 ns
tco Input Output Register Clock or Latch Enable to 17 18 23 30 ns
Combinatorial Output Delay (Through Logic Array)[5]
ton Output Data Stable Time from Output Clock 2 2 2 ns
ton2 Output Data Stable Time From Output Clock 3 3 3 ns
(Through Memory Array)[°]
tono—tiH Output Data Clock Stable Time From Output Clock | 0 0 0 0 ns
Minus Input Register Hold Time'®!
fmaxa Maximum Frequency with Internal Feedback in Out- | 100 83.3 66.6 50 MHz
put Registered Model®!
fmaxa Maximum Frequency of (2) CY7C335s in Output 58.8 50 41.6 33.3 MHz
Registered Mode (Lowest of 1/(tco + ts) & 1/(tw +
twh))
fmaxs Maximum Frequency Data Path in Output Regis- 111 100 83.3 62.5 MHz
E)r)?g Mode (Lowest of 1/(tcp), /(b + twh), 1/(ts +
ton—tH Output Data Stable from Output Clock Minus Input | 0 0 0 0 ns
33x Register Hold Time for 7C335/]
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Commercial AC Characteristics (continued)

7C335-100 | 7C335-83 | 7C335-66 | 7C335-50
Parameter Description Min. | Max. | Min. | Max. | Min. ‘!ax. Min. | Max. | Unit
Pipelined Mode Parameters
tcos Input Clock to Output Clock 10 12 15 20 ns
fmaxes Maximum Frequency Pipelined Mode (Lowest of 100 83.3 66.6 50 MHz
/(tcos). tco). twy +twn). Vttis + 1)
fmaxy Maximum Frequency of (2) CY7C335s in Pipelined | 90.9 83.3 66.6 50 MHz
Mode (Lowest of 1/(tco +tig) or 14cos)

Power-Up Reset Parameters
tror | Power-Up Reset Time® 7] | [ 1] | 1] [ 1] [ 1 | ws

Military/Industrial AC Characteristics

7C335-83 7C335-66
Parameter Description Min. LMax. Min. l Max. | Unit
Combinatorial Mode Parameters
trp Input to Output Propagation Delay 20 20 ns
tea Input to Output Enable 20 20 ns
ter Input to Output Disable 20 20 ns
Input Registered Mode Parameters
twH Input and Output Clock Width HIGHPT - 5 6 ns
twL Input and Output Clock Width LOWF! 5 6 ns
tis Input or Feedback Set-Up Time to Input Clock 3 3 ns
tH Input Register Hold Time from Input Clock 3 3 ns
tico Input Register Clock to Output Delay 23 23 ns
tion Output Data Stable Time from Input Clock 3 ns
tioH —tiy 33x Output Data Stable from Input Clock Minus Input Register Hold 0 0 ns
Time for 7C335°!
tezx Pin 14 Enable to Output Enabled 15 15 ns
texz Pin 14 Disable to Output Disabled 15 15 ns
fmaxi Maximum Frequency of (2) CY7C335s in Input 38.4 38.4 MHz
Registered Mode (Lowest of 1/(tco+tig) & 1/(twe+twi))>
fmaxe Maximum Frequency Data Path in In[put Registered Mode (Lowest | 43.4 43.4 MHz
of (1/(tico), Wtwr+twy), 1(tis+t)™
ticea Input Clock to Output Enabled 20 20 ns
ticer Input Clock to Output Disabled 20 20 ns
Output Registered Mode Parameters
tcea Output Clock to Output Enabled ™ 20 20 ns
tcer Output Clock to Output Disabled P! 20 20 ns
ts Output Register Input Set-Up Time to Output Clock 10 12 ns
ty Output Register Input Hold Time from Output Clock 0 0 ns
tco Output Register Clock to Output Delay 11 12 ns
tcoz Output Register Clock or Latch Enable to Combinatorial Output 22 23 ns
Delay (Through Logic Array)!®!

Notes:
6. This specification is intended to guarantee interface compatibility of the other members of the CY7C330 family with the CY7C335. This specification is met
for the devices operating at the same ambient temperature and at the same power supply voltage.
7. This part has been designed with the capability to reset during system power-up. Following power-up, the input and output registers will be reset to a logic
LOW state. The output state will depend on how the array is programmed.
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Military/Industrial AC Characteristics (continued)
7C335-83 7C335-66
Parameter Description Min. Max. Min. Max. Unit
ton Output Data Stable Time from Output Clock 2 2 ns
toHe Output Data Stable Time From Output Clock 3 3 ns
(Through Memory Array)®!
tonztH Output Data Clock Stable Time From Output Clock Minus 0 0 ns
Input Register Hold Timel®!
fuaxs Maximum Fre auency with Internal Feedback in Output Reg- | 83.3 66.6 MHz
istered Mode!
fvaxa Maximum Frequency of (2) CY7C335s in Our[gut Registered | 47.6 41.6 MHz
Mode (Lower of 1/(tgo + tg) & 1/(twy + twi))P!
fvaxs Maximum Frequency Data Path in Output Re istered Mode | 90.9 83.3 MHz
(Lowest of 1/(tca), 1/(twe + twr), 1/(ts + )k
ton—tH Output Data Stable from Output Clock Minus Input Register 0 0 ns
33x Hold Time for 7C335(°]
Pipelined Mode Parameters
tcos Input Clock to Output Clock 12 15 ns
fuaxe Maximum Frequency Pipelined Mode 83.3 66.6 MHz
(Lowest of 1/(tcos), 1tig), or (ico)), s + i)™
fmaxz Maximum Frequency of (2) CY7C335s in Pipelined Mode 71.4 66.6 MHz
(Lowest of 1/(tco +tig) or 1tcog)
Power-Up Reset Parameters )
tpoR [ Power-Up Reset TimeP 71 [ [ 1] [ 1 [ »s
Switching Waveform
INPUTOR <
1/O PIN >< >
fe— tig —ra— ty l— tg —mte ty
INPUT REG. L/
CLOCK __| /|
twH 1 twi
tcos twH —te— tw
OUTPUT r<— tico —>]
REG.CLOCK /
tco {
— toH |<- «— ton —>|
oureuT XXX » <
trD e tea —>
I Yicer Yicea
ter
tpxz —> tpzx ——>
PIN 14
AS OE
C335-20
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Block Diagram (Page 2 of 2)
TO UPPER SECTION

ity

157

C

I
B

node=37

7
i)

(a5 |
1

7

s

|
17 | | node=32
(o =
(C45)
|
13 D J; node=31

(€45 ||
1

f

5) ]_P; <l_<l——|:| node=36
11<1J_DL§ 7

2
.LT
B

node=35

i

]
I_l_
118
B

;

SET node=30 OE

C335-23

2-99



= _ =
== CYPRESS CYresss
Ordering Information
(flwn)zs (Il%‘il) Ordering Code P?‘(;I:‘z«:ge Package Type ° Zﬁ;leng
100 140 CY7C335-100WC w22 28-Lead (300-Mil) Windowed CerDIP Commercial
83.3 160 CY7C335-83LMB L64 28-Square Leadless Chip Carrier Military
CY7C335-83QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335-83WMB w22 28-Lead (300-Mil) Windowed CerDIP
140 CY7C335-83HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-83JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335-83WC w22 28-Lead (300-Mil) Windowed CerDIP
66.6 160 CY7C335-66QMB Q64 28-Pin Windowed Leadless Chip Carrier | Military
140 CY7C335-66HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-66JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335-66PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-66WC wa2 28-Lead (300-Mil) Windowed CerDIP
50 140 CY7C335-50JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335-50PC P21 28-Lead (300-Mil) Molded DIP

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vo 1,2,8
VoL 1,2,3
ViH 1,2,8
V"_ 1, 2, 3
Iix 1,2,3
loz 1,2,8
Iec 1,2,3

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tico 9,10, 11
ts 9,10, 11
tco 9,10, 11
ts 9,10, 11
th 9, 10, 11
tcos 9,10, 11

Document #: 38-00186-D
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Ultra37000™ ISR™
CPLD Family

Features

¢ In-System Reprogrammable (ISR™) CMOS CPLDs
— JTAG interface for reconfigurability

— Design changes don’t cause pinout changes
— Design changes don’t cause timing changes
High density

—32-512 macrocells

—32-256 1/0 pins

—5-6 Dedicated Inputs including 4 clock pins
High speed - 167 MHz in-system operation
—tpp=6.5ns

—ts =3.5ns

—tco =4.5ns

Simple timing model

— No fanout delays

— No expander delays

— No dedicated vs. I/O pin delays

— No additional delay through PIM

— No penalty for using full 16 product terms
—No delay for steering or sharing product terms
3.3V and 5V versions

Fully PCI compliant!']

Bus Hold capabilities on all I/0s

Intelligent product term allocator provides:
—0-16 product terms to any macrocell

— Product term steering on an individual basis
— Product term sharing among local macrocells
Flexible clocking

—4 synchronous clocks per device

— Product Term clocking

— Clock polarity control

Consistent package/pinout offering across all densities
— Same pinout for 3.3V and 5V devices

— Simplifies design migration across density

» Security bit and user ID supported

Packages

—44-352 pins in PLCC, TQFP, and BGA packages

Ultra37000 Selection Guide

.

3

UltraLogic™ High-Performance CPLDs

Warp2® .

—Low-cost IEEE 1076/1164-compliant VHDL system

— Available on PC, Sun, and HP platforms for $99

—Supports all Cypress Programmable Products
o Warp2Sim™ adds:

— Capabilities of Warp2 and Viewlogic’s ViewSim

— Dynamic timing solutions for all Cypress PLDs
o Warp3® CAE development system adds:

— VHDL input

— Viewlogic graphical user interface

— Schematic capture (ViewDraw™)

— VHDL simulation (SpeedWave™)

General Description

The Ultra37000™ family of CMOS CPLDs provides a range of
high-density programmable logic solutions with unparalleled
system performance. The Ultra37000 family is designed to
bring the flexibility, ease of use, and performance of the 22V10
to high-density CPLDs. The architecture is based on a number
of logic blocks that are connected by a Programmable Inter-
connect Matrix (PIM). Each logic block features its own prod-
uct term array, product term allocator, and 16 macrocells. The
PIM distributes signals from the logic block outputs and all in-
put pins to the logic block inputs. Figure 1 shows a block dia-
gram of the Ultra37128.

All of the Ultra37000 devices are electrically erasable and
In-System Reprogrammable (ISR), which simplifies both de-
sign and manufacturing flows, thereby reducing costs. The ISR
feature provides the ability to reconfigure the devices without
having design changes cause pinout or timing changes. The
Cypress ISR function is implemented through a JTAG-compli-
ant serial interface. Data is shifted in and out through the TDI
and TDO pins, respectively. Because of the superior routability
and simple timing mode! of the Ultra37000 devices, ISR allows
users to change existing logic designs while simultaneously
fixing pinout assignments and maintaining system perfor-
mance.

The entire family features JTAG for ISR and boundary scan,
and is fully compliant with the PCI Local Bus specification,
meeting all the electrical and timing requirements. The
Ultra37000 family features bus-hold capabilities on all I/Os.

Dedicated
Device Pins Macrocells Inputs /O Pins Speed (tpp) Speed (fyax)
Ultra37032/V 44 32 6 32 6.5 167
Ultra37064/V 44/84/100 64 6 32/64 6.5 167
Ultra37128/V 84/100/160 128 5 64/128 6.5 167
Ultra37192/V 160/208 192 5 120/144 7.5 154
Ultra37256/V 208/256 256 5 128/160/192 7.5 154
Ultra37384/V 208/256 384 5 160/192 10 125
Ultra37512/V 208/352 512 5 160/256 10 125

Shaded area contains advance information.

Note:

1. Due to the 5V tolerant nature of the I/Os, the I/Os are not clamped to V.
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Ultra37000™ ISR™
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Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) consists of a
completely global routing matrix for signals from 1/O pins and
feedbacks from the logic blocks. The PIM provides extremely
robust interconnection to avoid fitting and density limitations.

The inputs to the PIM consist of all I/O and dedicated input pins
and all macrocell feedbacks from within the logic blocks. The
number of PIM inputs increases with pin count and the number
of logic blocks. The outputs from the PIM are signals routed to
the appropriate logic blocks. Each logic block receives 36 in-
puts from the PIM and their complements, allowing for 32-bit
operations to be implemented in a single pass through the
device. The wide number of inputs to the logic block also im-
proves the routing capacity of the UItra37000 family.

An important feature of the PIM is its simple timing. The prop-
agation delay through the PIM is accounted for in the timing
specifications for each device. There is no additional delay for
traveling through the PIM. In fact, all inputs travel through the
PIM. As a result, there are no route-dependent timing param-
eters on the Ultra37000 devices. The worst-case PIM delays
are incorporated in all appropriate Ultra37000 specifications.

Routing signals through the PIM is completely invisible to the
user. All routing is accomplished by software—no hand routing
is necessary. Warp and third-party development packages au-
tomatically route designs for the Ultra37000 family in a matter
of minutes. Finally, the rich routing resources of the Uitra37000

Logic Block Diagram

1

family accommodate last minute logic changes while maintain-
ing fixed pin assignments.

Logic Block

The logic block is the basic building block of the Ultra37000
architecture. It consists of a product term array, an intelligent
product-term allocator, 16 macrocells, and a number of /O
cells. The number of /O cells varies depending on the device
used.

Product Term Array

Each logic block features a 72 x 87 programmable product
term array. This array accepts 36 inputs from the PIM, which
originate from macrocell feedbacks and device pins. Active
LOW and active HIGH versions of each of these inputs are
generated to create the full 72-input field. The 87 product
terms in the array can be created from any of the 72 inputs.

Of the 87 product terms, 80 are for general-purpose use for the
16 macrocells in the logic block. Four of the remaining seven
product terms in the logic block are output enable (OE) product
terms. Each of the OE product terms controls up to eight of the
16 macrocells and is selectable on an individual macrocell ba-
sis. In other words, each I/O cell can select between one of two
OE product terms to control the output buffer. The first two of
these four OE product terms are available to the upper half of
the 1/O macrocells in a logic block. The other two OE product
terms are available to the lower half of the I/O macrocells in a
logic block.

C
INPUTS INPUTS

PIM

INPUT
MACROCELL
4 ¥
16 1/0s LOGIC
'/Oo'|/015 <9< I— BLgCK 36
T 16
16 /Os LOGIC
/01605 << BLOCK | 36
' . 1 16
16 /0s LOGIC
VOgp-l/047 << BL(c);CK 36
: T 16
16 /0s LOGIC
VOps-110g5 <4< BLOCK | 36
16
64
TDI —>]
) JTAG ,
T%'A‘g_, Tap Controller TDo

LOCK
4
INPUT/CLOCK
MACROCELLS
Y i 4

LOGIC 16 1/Os
36 BLﬁCK —| >—4<"> /04121017
16 *

LOGIC 16 1/Os
36 BLOCK 1/Ogg-1/0111

G

16 ‘

LOGIC 16 1/Os
36 BLOCK -—-I >— 1/Ogg-1/O,

E p<— 501/Ogs

16 ;

LOGIC 16 1/Os
36 BL%CK P<—> 1/Og4-l/O79
16

64

37000-1

Figure 1. Ultra37128 Block Diagram
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Figure 2. Logic Block with 50% Buried Macrocells

The next two product terms in each logic block are dedicated
asynchronous set and asynchronous reset product terms. The
final product term is the product term clock. The set, reset, OE
and product term clock have polarity control to realize OR
functions in a single pass through the array.

Product Term Allocator

Through the product term allocator, software automatically dis-
tributes product terms among the 16 macrocells in the logic
block as needed. A total of 80 product terms are available from
the local product term array. The product term allocator pro-
vides two important capabilities without affecting performance:
product term steering and product term sharing.

Product Term Steering

Product term steering is the process of assigning product
terms to macrocells as needed. For example, if one macrocell
requires ten product terms while another needs just three, the
product term allocator will “steer” ten product terms to one
macrocell and three to the other. On Ultra37000 devices, prod-
uct terms are steered on an individual basis. Any number be-
tween 0 and 16 product terms can be steered to any macrocell.

3-3

Note that 0 product terms is useful in cases where a particular
macrocell is unused or used as an input register.

Product Term Sharing

Product term sharing is the process of using the same product
term among multiple macrocells. For example, if more than
one output has one or more product terms in its equation that
are common to other outputs, those product terms are only
programmed once. The Ultra37000 product term allocator al-
lows sharing across groups of four output macrocells in a vari-
able fashion. The software automatically takes advantage of
this capability—the user does not have to intervene.

Note that neither product term sharing nor product term steer-
ing have any effect on the speed of the product. All worst-case
steering and sharing configurations have been incorporated in
the timing specifications for the Ultra37000 devices.

Low Power Option

Each logic block can operate in high speed mode for critical
path performance, or in low power mode for power conserva-
tion. The logic block mode is set by the user on a logic block
by logic block basis.
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Figure 5. Input/Clock Macrocell
Ultra37000 Macrocell Bus Hold Capabilities on all I/Os

Within each logic block there are 16 macrocells. Macrocells can
either be I/0O Macrocells, which include an I/O Cell which is as-
sociated with an I/O pin, or buried Macrocells, which do not con-
nect to an 1/0. The combination of I/O Macrocells and buried
Macrocells varies from device to device.

Buried Macrocell

Figure 3displays the architecture of buried macrocells. The bur-
ied macrocell features a register that can be configured as com-
binatorial, a D flip-flop, a T flip-flop, or a level-triggered latch.

The register can be asynchronously set or asynchronously reset
at the logic block level with the separate set and reset product
terms. Each of these product terms features programmable po-
larity. This allows the registers to be set or reset based on an
AND expression or an OR expression.

Clocking of the register is very flexible. four global synchronous
clocks and a product term clock are available to clock the regis-
ter. Furthermore, each clock features programmable polarity so
that registers can be triggered on falling as well as rising edges
(see the Clocking section). Clock polarity is chosen at the logic
block level.

The buried macrocell also supports input register capability. The
buried macrocell can be configured to act as an input register
(D-type or latch) whose input comes from the I/O pin associated
with the neighboring macrocell. The output of all buried macro-
cells is sent directly to the PIM regardless of its configuration.

/O Macrocell

Figure 3illustrates the architecture of the I/O macrocell. The /O
Macrocell supports the same functions as the Buried Macrocell
with the addition of I/O capability. At the output of the macrocell,
a polarity control mux is available to select active LOW or active
HIGH signals. This has the added advantage of allowing signif-
icant logic reduction to occur in many applications.

The Ultra37000 macrocell features a feedback path to the PIM
separate from the I/0 pin input path. This means that if the mac-
rocell is buried (fed back internally only), the associated I/O pin
can still be used as an input.

3-5

Bus-hold, which is an improved version of the popular internal
pull-up resistor, is a weak latch connected to the pin that does
not degrade the device’s performance. As a latch, bus-hold
maintains the last state of a pin when the pin is placed in a
high-impedance state, thus reducing system noise in bus-inter-
face applications. Bus-hold additionally allows unused device
pins to remain unconnected on the board, which is particularly
useful during prototyping as designers can route new signals to
the device without cutting trace connections to VCC or GND.

Programmable Slew Rate Control

Each output has a programmable configuration bit, which sets
the output slew rate to fast or slow. For designs concerned with
meeting FCC emissions standards the slow edge provides for
lower system noise. For designs requiring very high perfor-
mance the fast edge rate provides maximum system perfor-
mance.

Ultra37000 5V devices

The Ultra37000 devices operate with a 5V supply, can suppori
5V or 3.3V I/O levels. Voo connections provide the capability
of interfacing to either a 5V or 3.3V bus. By connecting the Voo
pins to 5V the user insures 5V TTL levels on the outputs. If Voo
is connected to 3.3V the output levels mest 3.3V JEDEC stan-
dard CMOS levels and are 5V tolerant. These devices require
5V ISR programming.

Ultra37000V 3.3V devices

Devices operating with a 3.3V supply require 3.3V on all Vg
pins, reducing the device’s power consumption. These devices
support 3.3V JEDEC standard CMOS output levels, and are 5V
tolerant. These devices allow 3.3V ISR programming.

PCI Compliance

5V operation of the Ultra37000 is fully compliant with the PCI
Local Bus Specification published by the PCI Special Interest
Group. The 3.3V products meet all PCI requirements except for
the output 3.3V clamp, which is in direct conflict with 5V toler-
ance. The Ultra37000 family’s simple and predictable timing
model ensures compliance with the PCI AC specifications inde-
pendent of the design.
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IEEE 1149.1 Compliant JTAG Product Term Clocking

The Ultra37000 family has an IEEE 1149.1 JTAG interface for
both Boundary Scan and ISR.
Boundary Scan

The Ultra37000 family supports Bypass, Sample/Preload, Ex-
test, ldcode and Usercode boundary scan instructions. The
JTAG interface is shown in Figure 6.

Instruction Register

I {ITTTTH
g D0
Bypass Reg.
JTAG ﬁ IR
™S—  Tap
CONTROLLER[—|Boundary Scan
ToLK— [(TleeelH

Data Registers
Figure 6. JTAG Interface

In-System Reprogramming (ISR)

In-System Reprogramming is the combination of the capability
to program or reprogram a device on-board, and the ability to
support design changes without changing the system timing
or device pinout. This combination means design changes
during debug or field upgrades do not cause board respins.
The Ultra37000 family implements ISR by providing a JTAG
compliant interface for on-board programming, robust routing
resources for pinout flexability, and a simple timing model for
consistent system performance.

Clocking

Each 1/0 and buried macrocell has access to 4 synchronous
clocks (CLKO, CLK1, CLK2 and CLK3) as well as an asynchro-
nous product term clock PTCLK. Each input macrocell has
access to all 4 synchronous clocks.

Dedicated Inputs/Clocks

Five pins on each member of the Ultra37000 family are desig-
nated as input-only. There are two types of dedicated inputs
on Ultra37000 devices: input pins and input/clock pins. Figure
4 illustrates the architecture for input pins. Four input options
are available for the user: combinatorial, registered, dou-
ble-registered, or latched. If a registered or latched option is
selected, any one of the input clocks can be selected for con-
trol.

Figure 5 illustrates the architecture for the input/clock pins.
Like the input pins, input/clock pins can be combinatorial, reg-
istered, double registered, or latched. In addition, these pins
feed the clocking structures throughout the device. The clock
path at the input has user-configurable polarity.

In addition to the 4 synchronous clocks, the Ultra37000 family
also has a product term clock for asynchronous clocking. Each
logic block has an independant product term clock which is
available to all 16 macrocells. Each product term clock also
supports user configurablé polarity selection.

Timing Model

One of the most important features of the Ultra37000 family is
the simplicity of its timing. All delays are worst case and sys-
tem performance is unaffected by the features used. Figure 7
illustrates the true timing model for the 167 MHz devices in
high speed mode:. For combinatorial paths, any input to any
output incurs an 6.5-ns worst-case delay regardless of the
amount of logic used. For synchronous systems, the input
set-up time to the output macrocells for any input is 3.5 ns and
the clock to output time is also 4.0 ns. These measurements
are for any output and synchronous clock, regardless of the
logic used.
The Ultra37000 features:

* no fanout delays

¢ no expander delays
no dedicated vs. I/O pin delays
no additional delay through PIM
no penalty for using 0-16 product terms
no added delay for steering product terms
no added delay for sharing product terms
no routing delays
no output bypass delays
The simple timing model of the Ultra37000 family eliminates
unexpected performance penalties.

[ COMBINATORIAL SIGNAL M
INPUT tpp=6.5n8 ouTPUT
REGISTERED SIGNAL
tg=3.5ns =4,

D S bTL © tco 5ns D
INPUT ouTPUT
I

cLocK

Figure 7. Timing Model for Ultra37128
Development Software Support

Warp2®

Warp2 is a state-of-the-art VHDL compiler for designing with
Cypress programmable logic. Warp2 utilizes IEEE 1076/1164
VHDL as the Hardware Description Language (HDL) for de-
sign entry. VHDL provides a number of significant benefits for
design entry. Warp2 accepts VHDL input, synthesizes and op-
timizes the entered design, and outputs a JEDEC map for the
desired Ultra37000 device. For simulation, Warp2 provides a
graphical waveform simulator as well as VHDL and Verilog
Timing Models.
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VHDL (VHSIC Hardware Description Language) is an open,
powerful, non-proprietary language that is a standard for be-
havioral design entry and simulation. VHDL allows designers
to learn a single language that is useful for all facets of the
design process. See the Warp2 data sheet for further informa-
tion.

Warp3®

Warp3is a sophisticated development system that is based on
the latest version of Viewlogic’s CAE design environment.
Warp3 features schematic capture (ViewDraw™), VHDL
waveform simulation (SpeedWave™), a VHDL debugger, and
VHDL synthesis, all integrated in a graphical design environ-
ment. Warp3 is available on PCs using Windows 3.1,
Windows95 or Windows NT and on Sun and Hewlett Packard
workstations. See the Warp3 data sheet for further informa-
tion.

Warp2Sim™

This development system combines the capabilities of Warp2
and Viewlogic’s ViewSim™ package which provides dynamic
timing solutions for all Cypress programmable logic devices.

Third-Party Software

Cypress products are supported in a number of third party
design entry and simulation tools. All major third-party soft-
ware vendors (including ABEL™, Synario, LOG/iC™,
CUPL™, Mentor, etc.) provide support for the Ultra37000 fam-
ily of devices. Refer to the third party software data sheet or
contact your local sales office for a list of currently supported
third party vendors.

Programming

There are four programming options available for Ultra37000
devices. The first method is to use a PC with the InSRkit ISR
programming cable and software. With this method, the ISR
pins of the Ultra37000 devices are routed to a connector at the
edge of the printed circuit board. The ISR programming cable
is then connected between the parallel port of the PC and this
connector. A simple configuration file instructs the ISR soft-
ware of the programming operations to be performed on each
of the Ultra37000 devices in the system. The ISR software

then automatically completes all of the necessary data manip-
ulations required to accomplish the programming, reading,
verifying, and other ISR functions. For more information on
Cypress ISR Interface, see the ISR Programming Kit.

The second method for programming Ultra37000 devices is on
automatic test equipment (ATE.) Contact your local sales of-
fice for information on availability of this option.

The third programming option for Ultra37000 devices is to uti-
lize the embedded controller or processor that already exists
in the system. The Ultra37000 ISR software assists in this
method by converting the device JEDEC maps into the ISR
serial stream that contains the ISR instruction information and
the addresses and data of locations to be programmed. The
embedded controller then simply directs this ISR stream to the
chain of Ultra37000 devices to complete the desired reconfig-
uring or diagnostic operations. Contact your local sales office
for information on availability of this option.

The fourth method for programming Ultra37000 devices is tc
use the same programmer that is currently being used to pro-
gram FLASH370i devices.

For all pinout, electrical, and timing requirements, refer to de-
vice data sheets. For ISR cable and software specifications,
refer to the InSRkit data sheets. For a detailed description of
ISR capabilities, refer to the Cypress application note, “An In-
troduction to In System Reprogramming with Ultra37000.”

The Impulse3™ device programmer from Cypress will pro-
gram all Cypress programmable logic devices, as well as USB,
PROM and EPROM products. This unit is a programmer that
connects to any IBM-compatible PC via the printer port. For
further information see the Impulse3 data sheet.

Third-Party Programmers

As with development software, Cypress support is available on
a wide variety third-party programmers. All major third-party
programmers (including Data 1/O, Logical Devices, Minato,
SMS, and Stag) support the Ultra37000 family.

Document #: 38-00475-A

ISR, UltraLogic, Ultra37000, Warp2Sim, and Impulse3 are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.
SpeedWave, ViewSim and ViewDraw are trademarks of ViewLogic. |

ABEL is a trademark of Data 1/O Corporation.
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UltraLogic™ 128-Macrocell ISR™ CPLD
Features - High speed
« 128 macrocells in eight logic blocks —fwax = 167 MHz
« In-System Reprogrammable (ISR™) —tpp=6.5ns
—JTAG compliant on board programming —ts=35ns
— Design changes don’t cause pinout changes —tco=4.5ns

— Design changes don’t cause timing changes
« I/0 Intensive Version features an I/O for every Macocell
— 128 I/0 Macrocells

—1281/0 pins plus 5 dedicated inputs including 4 clock
inputs

Register Intensive Version

— 64 buried Macrocells and 64 I/0 Macrocells

—64 1/0 pins and 5 or 6 dedicated inputs including 4
clock inputs

 IEEE 1149.1 JTAG boundary scan

Product-term clocking

« Programmable slew rate control on individual I/Os
« Low power option on individual logic block basis
5V and 3.3V I/O capability

« Bus Hold capabilities on all I/0Os

» Simple Timing Model

Fully PCI compliant!']

Available in 84-pin PLCC, 100-pin TQFP and 160-pin
PQFP packages

Pinout compatible with and functional superset of
FLASH374i/5i

i i CLOCK
Logic Block Diagram INPUTS INPOTS
1 4
INPUT INPUT/CLOCK
MACROCELL } MACROCELLS
4 [ Y Al' 4
16 1/Os LOGIC LOGIC 16 1/0Os
1/0g-1/015 <—>—4—<— BLRCK 36 36 BLﬂCK <" /04110157
I 16 PIM 16 I
16 1/0s LOGIC LOGIC 16 1/0s
1/046-1/0s c:>\<]— BL%CK 36 36 BL%CK p<  1/Oge-1/O411
1 16 16 I
16 1/Os LOGIC LOGIC 16 1/Os
1/035-1/0,47 c:>\4— BL80K 36 36 BLIO:CK —-[>—7C> 1/0gg-1/Ogs
T 16 16 T
16 1/Os LOGIC LOGIC 16 1/Os
/0105 << BL%CK 36 36 BL(%CK < 10g4-1/055
16 16
64 64
TDI —>] A 37128-1
T%'A‘g__, Tap Controller >TDO
Selection Guide
Ultra37128-167 | Ultra37128-154 | Ultra37128-125 | Ultra37128-83
Maximum Propagation Delay, tpp (ns) 6.5 7.5 10 15
Minimum Set-Up, tg (ns) 3.5 4.0 5.5 8
Maximum Clock to Output, too (ns) 4.5 4.5 6.5 8
Typical Supply Current, I (MA) in Low Power Mode 75 75 75 75

Note:

1. Due to the 5V tolerant nature of the I/Os, the I/Os are not clamped to V.

3-8
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Functional Description

The Ultra37128 is an In-System Reprogrammable (ISR) Com-
plex Programmable Logic Device (CPLD) and is part of the
Ultra37000™ family of high-density, high-speed CPLDs. Like
all members of the Ultra37000 family, the Ultra37128 is de-
signed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

The 128 macrocell Ultra37128 is available in register intensive
and 1/O intensive versions. The Ultra37128P84 and
Ultra37128P100 feature 64 Buried Macrocells and 64 1/0 Mac-
rocells for register intensive designs which require small foot-
print devices. The Ultra37128P160 I/O intensive device has an
1/0 pin for each macrocell.

For a more detailed description of the architecture and fea-
tures of the Ultra37128 see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The Ultra37128 is designed with a robust routing architecture
which allows utilization of the entire device, with a fixed pinout.
This makes Ultra37000 optimal for implementing on board de-
sign changes using ISR without changing pinouts.

Simple Timing Model

The Ultra37128 features a very simple timing model with pre-
dictable delays. Unlike other high-density CPLD architectures,
there are no hidden speed delays such as fanout effects, inter-
connect delays, or expander delays. The timing model allows
for design changes with ISR without causing changes to sys-
tem performance.

Low Power Operation

Each Logic Block of the Ultra37128 can be configured as ei-
ther High-Speed (default) or Low-Power. In the Low-Power
mode, the logic block consumes 50% less power (9.3 mA
max.) and slows down by 5 ns.

Output Slew Rate Control

Each output can be configured with either a fast edge rate
(default) for high performance, or a slow edge rate for added
noise reduction. In the fast edge rate mode, outputs switch at
3V/ns max. and in the slow edge rate mode, outputs switch at
1V/ns max. There is a 2ns delay for I/Os using the slow edge
rate mode.

In System Reprogramming

The Ultra37128 can be programmed in system using |IEEE
1149.1 complaint JTAG programming protocol. The
Ultra37128 can also be programmed on a number of traditional
parallel programmers including Cypress’s Impulse3™ pro-
grammer and industry standard third party programmers. For
an overview of ISR programming, refer to the Ultra37000 Fam-
ily data sheet and for ISR cable and software specifications,
refer to the InSRkit: ISR programming data sheet (CY3600).

Design Tools

Development software for the Ultra37128 is available from
Cypress’s Warp™ or third party bolt-in software packages as
well as a number of third party development packages. Please
refer to the Warp or third party tool support data sheets for
further information.
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Pin Configurations

84-pin PLCC
Top View

37128P84

37128-2
SrowsoarolD o 235838580
986993535 8598.,0993999959
gooonooononnononaonaoononon
8335883895338 58833¥53RRKE
TCLK 1 75 1 TDI
GND 2 74 3 Veeo
1/0g 3 73 [F1 11055
/0 4 72 31054
10,0 15 71 11055
/04 6 70 1 /05,
11045 7 69 [ 1105,
11045 8 68 [0 11050
V014 67 1 1/049
V045 10 66 1 /04
CLKy/ly 1 65 1 CLKy/l,
Veco 12 64 1 GND
NC 13 37128P100 63[INC
GND 14 62 [ Veeo
CLKy/ly 15 61 1 CLK,/l
11046 =] 16 60 =1 10,47
11047 17 59 1 /04
1/04g 18 58 [ /045
11049 19 57 1 1/04y
1050 20 56 11043
/0y 21 56 1 1/0,4p
10y 22 : 54 110,
1105 £ 23 53 1 1049
Veco 24 52 1 GND
NC 25 51 [ NC
ERAABHYIBIBBERZLITILILLER3 )
LA LA LTTAY LR LRI RIAT LR LELAARRRLALELIAR LA LR a71283
2 38 S8 s 38 S 88
F538858d85 828888888585 48
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Pin Configurations (continued)

[ R R R

160-pin TQFP
Top View
&
Quseoacre a 8 O N883I8YF8p 2EERREERY,
QP IT28 2 o00 N O W s o N 00 og c o ST ¢ R T T T T T T rTT
z z z z
22022022025 20202020222°55202202202205220202°08256

23 B S I BN 2R8I RYT 2858333323888 32Yy
COWLOVLWWWOLWLLOLIITO TITIONOTOONNOOOIINATNNNNNN
37128P160

120
119
118
17
116
115
114
13
112
111
110
109
108
107
106
105
104
103
102
101
100
99
98
97
96
95
94
93
92
91
90
89
88
87
86
85

83
82
81
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3 veeo
= o414
= o110

/0109
1/0108/TDI
110107
10106
/0105
10104
GND
/0103
/0102
/0101
/0100
1/Ogg
1/Ogg
11097
1/Ogg
CLKg/ls
GND
Veco
CLKy/lg
1/Ogs
1/Og4
1/Og3
1/0g2
1/0g1
1/0Og0
1/Ogg
1/Ogs

—— GND
= 1/0g7
/1 /Ogs
| 1 V/Ogs
——1 1/Ogs
/1 1/0g3
[/ V/0g2

1/Ogs

——1 /0gp
— GND

37128-4
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Maximum Ratings DC Voltage Applied to Outputs
in High Z State.......cccooeeniiienieiciee -0.5V to +7.0V
(Above which the useful life may be impaired. For user guide- DC Input Voltage ..........cccocevvermiurueennsinunininnnas —0.5V to +7.0V
lines, not tested.) DC P Volt BVa5%
Storage Temperature ...........cccoceeeeecrveenne —-65°C to +150°C rogram o' P ——— 97
. . Output Current into QULPULS .......ccccevveverierennireeccees 16 mA
Ambient Temperature with N
Power Applied ..=55°C to +125°C Static Discharge Voltage..........c.cocoevvunicererecnerncnennn >2001V
Supply Voltage to Ground Potential............... —05Vio+7.0v  (PerMIL-STD-883, Method 3015)
Latch-Up CUurrent...........occovveecieieeneenicneeeeecneenieenes >200 mA
Operating Range®
Ambient Output
Range Temperaturel? | Condition Vee Veco
Commerecial 0°C to +70°C 5V 5V +£5% 5V+5%
3.3V 5V £ 5% 3.3V +0.3V
Industrial -40°C to +85°C 5V 5V +10% 5V +10%
3.3V 5V £ 10% 3.3V+0.3V
Militaryf3! -55°C to +125°C 5V 5V +10% 5V +10%
3.3V 5V 1 10% 3.3V+0.3V
Shaded areas contain advance information.
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Voo = Min. [ loy =-3.2 mAl 2.4 v
VoL Output LOW Voltage Voo =Min. [ lg = 16 mAH 0.5 v
V4 Input HIGH Voltage Guaranteed Input Logical HIGH voltage for 2.0 5.25 \
all inputst®!
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for | —0.5 0.8 \
all inputs
lix Input Load Current V| = Internal GND, V, = Vo -10 10 pA
loz Output Leakage Current GND < Vg < Vg, Output Disabled -50 50 MA
los Output Short Circuit Currentl®: 7] Ve = Max., Voyt = 0.5V -30 [ -160 | mA
lcc-Hs Power Supply Current®! Per Logic Vee =Max,, loyr=0mA, f=1MHz, 18.7 mA
Block - High Speed Mode Vin=GND or Ve
lcc-Lp Power Supply Current® Per Logic Vee =Max,, loyt=0mA, f=1 MHz, 9.3 mA
Block - Low Power Mode Vin=GND or Ve
IgHL Input Bus Hold LOW Sustaining Ve =Min,, Vi =0.8V +75 uA
Current
lgHH Input Bus Hold HIGH Sustaining Ve =Min, Viy =2.0V 75 A
Current
IgHLO Input Bus Hold LOW Overdrive Vee = Max. +500 pHA
Current
IBHHO Input Bus Hold HIGH Overdrive Ve = Max. -500 uHA
Current
Notes:

2. Normal Programming Conditions apply across Ambient Temperature Rnage for specified programming methods. For more information on programming the
Ultra37000 family devices see the Ultra37000 family data sheet.

PN oK

ese are abso

Ta is the “instant on” case temperature.
lgn=-2mA, Ig_ =2 mA for SDO.

M fute values with respect to device ground. All overshoots due to system or tester noise are included.
Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Voyt = 0.5V has been chosen to avoid test
problems caused by tester ground degradation.
Tested initially and after any design or process changes that may affect these parameters.
Measured with 16-bit counter programmed into the logic block. Total device power calculated by summing the Ig¢ specifications for the mode of operation of

each logic block.
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Inductancel”]
84-lead 100-lead 160-Lead
Parameter Description Test Conditions PLCC TQFP TQFP Unit
L Maximum Pin Inductance | Viy=5.0V atf=1MHz 8 5 9 nH
Capacitance!”
Parameter Description Test Conditions Max. Unit
Cio Input/Output Capacitance Viy=5.0Vatf=1MHz 8 pF
Ceok Clock Signal Capacitance Vin=5.0Vatf=1MHz 12 pF
Endurance Characteristics(’]
Parameter Description Test Conditions Min. Typ. Unit
N Minimum Reprogramming Cycles | Normal Programming Conditions!] 1,000 | 10,000 | Cycles
AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
3190 (MIL) 319Q (MIL) ALL INPUT PULSES
5v 5V 3.0v
OUTPUT { OUTPUT 90%
170Q (COM'L) e 170Q (COM'L) 10%
35 pF 32360 (MIL) 5pF j 2360 (MIL) ~ GND
INCLUDING = = = = <2ns —>
JIG AND INCLUDING
SCOPE JIG AND
(a) SCOPE (b) 37128-5 () 371286
Equivalentto:  THEVENIN EQUIVALENT
99Q (COM'L)

136Q (MIL)  2.08V(COM'L)

OUTPUT O————0  2.13V(MIL)

Output Waveform--Measurement Level

Parameter!®] Vy

terE) 1.5V l
V,
—ﬁ
o5V — Vx
T 37128-7

tER(+) 2.6V l
V. 05V ,i Vx
oL -
T 371288
1.5V
l ' Von

teaq)
0.5V
Vy ———— 7 |
37128-9

teaq) Vine l
\
— N\
X Vf T_ Vo
37128-10

L

(d) Test Waveforms

Note:
9. tgg measured with 5-pF AC Test Load and tg4 measured with 35-pF AC Test Load
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Switching Characteristics Over the Operating Range!'"!
37128-167 37128-154 37128-125 37128-83
Parameter Description Min. | Max. | Min. l Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tppl 1 Input to Combinatorial Output 6.5 7.5 10 15 ns
tpp I 1 Input to Output Through Transparent 9 10 13 18 | ns
Input or Output Latch
tppL 1Y Input to Output Through Transparent 11 12 15 19 | ns
Input and Output Latches
[ Input to Output Enable 10 11 14 19 | ns
R Input to Output Disable 10 11 14 19 ns
Input Register Parameters
twi Clock or Latch Enable Input LOW 25 25 3 4 ns
Timel”]
twH Clock or Latch Enable Input HIGH 25 25 3 4 ns
Time!
tis Input Register or Latch Set-Up Time 2 2 2 3 ns
ty Input Register or Latch Hold Time 2 2 2 3 ns
ticol' 1 Input Register Clock or Latch Enable 11 11 14 19 | ns
to Combinatorial Output
ticoLl Input Register Clock or Latch Enable 12 12 16 21 | ns
to Output Through Transparent Output
Latch
Synchronous Clocking Parameters
tool Synchronous Clock (CLKg, CLKj, 45 45 6.5 8 ns
CLKj,, or CLK3) or Latch Enable to
Output
tgl™ Set-Up Time from Input to Synchro- 35 4.0 55 8 ns
nous Clock (CLKy, CLK;, CLK,, or
CLKj) or Latch Enable
ty Register or Latch Data Hold Time 0 0 0 0 ns
tcool ' 21 | Output Synchronous Clock (CLK, 10 11 14 19 | ns
CLKj4, CLK,, or CLK3) or Latch Enable
to Combinatorial Output Delay
(Through Logic Array)
tscgl' Output Synchronous Clock (CLKg, 6 6.5 8 12 ns
CLK4, CLK,, or CLK3) or Latch Enable
to Output Synchronous Clock (CLKg,
CLKj, CLK,, or CLK3) or Latch Enable
(Through Logic Array)
tg 111 Set-Up Time from Input Through 75 8.0 10 15 ns
Transparent Latch to Output Register
Synchronous Clock (CLKg, CLK;,
CLKj,, or CLK3) or Latch Enable
e Hold Time for Input Through Transpar- | 0 0 0 0 ns
ent Latch from Output Register Syn-
chronous Clock (CLKy, CLK,, CLK,,
or CLK3) or Latch Enable
Notes:

10. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.
11. Logic Blocks operating in low power mode, add t, p to this spec.

12. Outputs using Slow Output Slew Rate, add tg; gy to this spec.

3-14




\

== CYPRESS Ultra37128

Switching Characteristics Over the Operating Range!'® (continued)
37128-167 37128-154 37128-125 37128-83

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

Product Term Clocking Parameters

tcopi " 19 | Product Term Clock or Latch Enable 9 10 12 17 | ns
(PTCLK) to Output

tgprl J Set-Up Time from Input to register 25 25 3 3 ns
Product Term Clock or Latch Enable
(PTCLK)

thpT Register or Latch Data Hold Time 25 25 3 3 ns

tigpri' Set-Up Time from buried register used -2 2 2 2 ns

as an input register from Input to Prod-
uct Term Clock or Latch Enable (PT-

CLK)

tiwpT Buried Register used as an input reg- 55 6.5 9 14 ns
ister or Latch Data Hold Time

tcozpti ' 72 | Product Term Clock or Latch Enable 13 14 16 21 ns
(PTCLK) to Output Delay (Through
Logic Array)

Pipelined Mode Parameters

ticsl' " ™ Tinput Register Synchronous Clock 55 6 8 12 ns

(CLKy, CLK4, CLK), or CLK3) to Out-
put Register Synchronous Clock
(CLKo, CLK1, CLKz, or CLK3)

Operating Frequency Parameters

fmaxt Maximum Frequency with Internal 167 154 125 83 MHz
Feedback (Least of 1/tgcg, 1/(ts + ),
or 1/tco)[7]

fmaxe Maximum Frequency Data Path in 200 200 153.8 125 MHz

Output Registered/Latched Mode
(Lesser of 1/(tw + twp), 1/(ts + ty), or
1/tco)

fmaxs Maximum Frequency with External 125 118 83.3 62.5 MHz
Feedback (Lesser of 1/(tco + tg) or
1/(twi + twh))

fmaxa Maximum Frequency in Pipelined 154 154 125 66.6 MHz
Mode (Least of 1/(tco + ti), 1/tics,
1/(twi + twr), 1/(tig + i), or 1/tscs)
Reset/Preset Parameters

trw Asynchronous Reset Width[’T 8 8 10 15 ns

trr Asynchronous Reset Recovery 10 10 12 17 ns
Timel

trol " 17 Asynchronous Reset to Output 14 14 16 21 ns

tpw Asynchronous Preset Width!”] 8 8 10 15 ns

tpr Asynchronous Preset Recovery 10 10 12 17 ns
Time

tpol 1 1A Asynchronous Preset to Output 14 14 16 21 ns

User Option Parameters

tp Low Power Adder 5 5 6 6 ns

tsLew Slow Output Slew Rate Adder 2 2 2 2 ns

Tap Controller Parameter

frap Tap Controller Frequency [ 20 | | [ 20 | | 20 | | 20 [MHz
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Switching Waveforms

Combinatorial Output

INPUT *

COMBINATORIAL
OUTPUT

I><><><t;)<><>0'(

37128-11

Registered Output with Synchronous Clocking

INPUT *

I ts ty
SYNCHRONOUS \
CLOCK
tco
REGISTERED
OUTPUT ><
| tcoz
REGISTERED
SUTPUT XX XXX
1 | |
twh twi
SYNCHRONOUS
CLOCK / ‘ N 37128-12

Registered Output with Product Term Clocking
Input going through the Array

INPUT *

I tspT tpT
PRODUCTTERM —— \
CLOCK
tcopt
REGISTERED
OUTPUT ><
I I |
twh twi
PRODUCT TERM
CLOCK 37128-13
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Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input coming from Adjacent Buried Register

INPUT

PRODUCT TERM
CLOCK

REGISTERED
OUTPUT

PRODUCT TERM
CLOCK

I tspT YHpT

\ N

tcozeT

XX

I 1
twh twi
37128-14

Latched Output

INPUT

LATCH ENABLE

LATCHED
OUTPUT

C

tsL /j/ tHE |

™ teoL ™|

X

tco

XX

37128-15

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

=

I tis

Tt

tico

XX

l | |
twH twi
37128-16
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Switching Waveforms (continued)
Clock to Clock .
INPUT REGISTER /f/
| |
tics l tscs |
37128-17

CLOCK

OUTPUT
REGISTER CLOCK

Latched Input
X_
|

LATCHED INPUT
tis /1/ tH |
tico ™

XX

LATCH ENABLE
™ teoL ™
COMBINATORIAL
OUTPUT
37128-18

LATCH ENABLE \/
Latched Input and Output
LATCHED INPUT X }( ><
~— tppLL
LATCHED
OUTPUT
ticor” tsi t
INPUT LATCH H
tics ™
/]

ENABLE
OUTPUT LATCH .
ENABLE
|
twh twi
LATCH ENABLE 1’ w—
3712819
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Switching Waveforms (continued)

i'i‘ﬂ

Asynchronous Reset

tRw

INPUT
I~ tro

REGISTERED ><><><

OUTPUT
~— tgr >

37128-20

CLOCK

Asynchronous Preset
tew

INPUT

[— tPO

REGISTERED ; <><><

OUTPUT
[~ tpR

37128-21

CLOCK

OutputEnable/Disable

INPUT
I tea

™ ter

2\

37128-22

OUTPUTS
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
167 CY37128P84-167JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128P100-167AC A100 100-Pin Thin Quad Flatpack
CY37128P160-167AC A160 160-Pin Thin Quad Flatpack
154 CY37128P84—-154JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128P100-154AC A100 100-Pin Thin Quad Flatpack
CY37128P160-154AC A160 160-Pin Thin Quad Flatpack
CY37128P84—154J| 483 84-Lead Plastic Leaded Chip Carrier | Industrial
CY37128P100-154Al A100 100-Pin Thin Quad Flatpack
CY37128P160-154Al A160 160-Pin Thin Quad Flatpack .
125 CY37128P84—125JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128P100-125AC A100 100-Pin Thin Quad Flatpack
CY37128P160-125AC A160 160-Pin Thin Quad Flatpack
CY37128P84—125J1 J83 84-Lead Plastic Leaded Chip Carrier | Indusrtial
CY37128P100-125Al A100 100-Pin Thin Quad Flatpack
CY37128P160-125Al A160 160-Pin Thin Quad Flatpack
CY37128P160-125GMB G160 160-Pin Grid Array Military
CY37128P160-125UMB U160 160-Pin Ceramic Quad Flatpack
83 CY37128P84-83JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128P100-83AC A100 100-Pin Thin Quad Flatpack
CY37128P160-83AC A160 160-Pin Thin Quad Flatpack
CY37128P84-83JI J83 84-Lead Plastic Leaded Chip Carrier | Indusrtial
CY37128P100-83Al A100 100-Pin Thin Quad Flatpack
CY37128P160-83Al A160 160-Pin Thin Quad Flatpack
CY37128P160-83GMB G160 160-Pin Grid Array Military
CY37128P160-83UMB U160 160-Pin Ceramic Quad Flatpack

Shaded areas contain advance information.

ISR, UltraLogic, FLASH370, Ultra37000, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.

Document #: 38-00558
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YPRESS
UltraLogic™ 3.3V 128-Macrocell ISR™ CPLD

Features « High speed
'—fMAX =125 MHz

128 macrocells in eight logic blocks

+ 3.3V In-System Reprogrammable (ISR™) —tpp=10ns
—JTAG compliant on board programming —lg=55ns
— Design changes don’t cause pinout changes —tco=6.5ns
— Design changes don’t cause timing changes * JEDEC standard 3.3V operation
« 1/0 Intensive Version features an /O for every Macrocell —33VISR
—128 1/0 Macrocells P—‘:’ “:'f’a“‘ ook
. " . . " + Product-term clockin
- :::ulég pins plus $ dedicated inputs including 4 clock « Programmable slew rgate control on individual I/Os

Low power option on individual logic block basis
Bus Hold capabilities on all I/Os
» Simple Timing Model

Register Intensive Version
—64 buried Macrocells and 64 1/0 Macrocells
—64 1/0 pins and 5 dedicated inputs including 4 clock « PCI compliant!"]

inputs . . . . .
- IEEE 1149.1 JTAG boundary scan éaalgg?)lgcragtsp in PLCC, 100-pin TQFP and 160-pin

Pinout compatible Ultra37128 5V device

.

Logic Block Diagram nporSCRpUTS
1 4
INPUT INPUT/CLOCK
MACROCELL MACROCELLS
4 r YV t 4
16 1/0s LOGIC LOGIC 16 1/0s
1/0g-1/015 <9< BL%CK 36 36 BLﬂCK —>+<" 1104110157
T 16 PIM 16 I
161/0s LOGIC LOGIC 16 1/0s
1/04g1/0gy << BLoBCK 36 36 BLgCK < 10gg-1/04 14
¢ 16 16 ‘
16 1/Os LOGIC LOGIC 16 1/0s
0go- /047 << BL%CK 36 36 BL’O:CK < 1011095
16 16 I
16 1/0s LOGIC LOGIC 16 1/0s
1/0pg-1/Og3 <:>-q—<]— BLOCK | 36 36 | BLOCK —{>1p<> 1/0g41/07g
D E
16 16
64 64
TDI —>]
— JTAG -
Tﬁ\'ﬁg_, Tap Controller TDO -
Selection Guide
Ultra37128V-125 Ultra37128V-83
Maximum Propagation Delay, tpp (ns) 10 15
Minimum Set-Up, tg (ns) 55 8
Maximum Clock to Output, tcg (ns) 6.5 8
Typical Supply Current, I (mA) in Low Power Mode 75 75

Note:
1. Due to the 5V tolerant nature of the I/Os, the I/Os are not clamped to V¢
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Functional Description

The Ultra37128V is an In-System Reprogrammable (ISR)
Complex Programmable Logic Device (CPLD) and is part of
the Ultra37000™ family of high-density, high-speed CPLDs.
Like all members of the Ultra37000 family, the Ultra37128V is
designed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

The 128 macrocell Ultra37128V is available in register inten-
sive and I/O intensive versions. The Ultra37128VP84 and
Ultra37128VP100 feature 64 Buried Macrocells and 64 1/O
Macrocells for register intensive designs which require small
footprint devices. The Ultra37128VP160 1/O intensive device
has an 1/O pin for each macrocell.

For a more detailed description of the architecture and fea-
tures of the Ultra37128V see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The Uitra37128V is designed with a robust routing architecture
which allows utilization of the entire device, with a fixed pinout.
This makes Ultra37000 optimal for implementing on board de-
sign changes using ISR without changing pinouts.

Simple Timing Model

The Ultra37128V features a very simple timing model with pre-
dictable delays. Unlike other high-density CPLD architectures,
there are no hidden speed delays such as fanout effects, inter-
connect delays, or expander delays. The timing model allows
for design changes with ISR without causing changes to sys-
tem performance.

Low Power Operation

Each Logic Block of the Ultra37128V can be configured as
either High-Speed (default) or Low-Power. In the Low-Power
mode, the logic block consumes 50% less power (9.3 mA
max.) and slows down by 6 ns.

Output Slew Rate Control

Each output can be configured with either a fast edge rate
(default) for high performance, or a slow edge rate for added
noise reduction. In the fast edge rate mode, outputs switch at
3V/ns max. and in the slow edge rate mode, outputs switch at
1V/ns max. There is a 2-ns delay for I/Os using the slow edge
rate mode.

In System Reprogramming

The Ultra37128V can be programmed in system using IEEE
1149.1 compliant JTAG programming protocol. The
Ultra37128V can also be programmed on a number of tradi-
tional parallel programmers including Cypress’s Impulse3™
programmer and industry standard third-party programmers.
For an overview of ISR programming, refer to the Ultra37000
Family data sheet and for ISR cable and software specifica-
tions, refer to INSRkit: ISR programming data sheet (CY3600).

Design Tools

Development software for the Ultra37128V is available from
Cypress’s Warp™ or third-party bolt-in software packages as
well as a number of third-party development packages. Please
refer to the Warp or third-party tool support data sheets for
further information.
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Pin Configurations

84-pin PLCC
Top View
Gﬁ
Q o N -9 0@ N ©
5088888 ggIE 82888584 S
[ minlnln
2[18a
1/0g GND
1/0g 10gs
1/04/TCLK 1/054/TDI
1044 11055
1104 105,
1043 /05
11044 1050
/05 /049
CLKy/lg 1/O4g
Veco CLKg/ly
GND O 37128vP84 GND
CLKq/l4 Veco
11046 O CLKyfl3

11047 11047
104 1046
1/01g 1045
11040 O /044
/054 11043
110500 1104
O35 1104
GND [ 1049

O EjEgEEEgugn HEgEgEEn Oooad ]
T T T T T T T T TT T LT CT LT T T T
§828588557 8288885558852 a7128v-2
:}l\—@:}::: SO0 ::::::g:t’!
% B
Q g
100-pin TQFP
Top View
Q _ Qn oy -9 2o~ on
259995999598 .,099999993¢
ODONOULITONNTODONOUVITON—-—ODDONO
9_0;ommm@mmmmmwmwwwowwwl\l\v\r\

TCLK 31 75 3 TDI
GND ]2 74 1 Veeo
1/Og 73 F 1/0s5
1/0g 723 1/0s,
11049 71 1 /Os3
10y 70 £ 1105,
1104, 69 [ /054
11045 68 [ /059
1044 67 [ 049
1045 66 [11/0,45

CLKy/ly 65 1 CLKy/l,
Veco 64 1 GND
NC 37128VP100 63 I NC
GND 62 [ Veeo
CLKy/l4 61 [ CLK,/l5

1/04g 60 1 1/047
/047 59 [ 1/04¢
1/04g 58 [ 1/0y5
1/04g 57 1 1/0y
11029 56 [11/043
/0y, 55 [ 1/0,,
1/0,, 54 [ 1/04
1105 53 1 1/049

Veco 52 71 GND
NC 25 51 INC

SRR 5839792395228
IR R R R LR smasvs
®0 28N = ooy

23dddedddsT B2 88dddSSS 58
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Pin Configurations (continued)

160-pin TQFP
Top View
&
8535858562 ¢585655582 888858885882 88585858¢
SE=S=S=SS5S=S5=S0=2=2===2=2E=2=2>5>0>5=====X=E==0=======2=0

CB BB BB R8I YTERBLE8IBBRENERIRAT
GND [ 1 120 — Veoo
10— 2 19— 1041
Vo, —] 3 118 F—=1 10410
Vo, — 4 117 | 10109
10e—— 5 116 | 1/040g/TDI
I0,/TCLKE—] 6 115 Ig 1/O107
Vo 3 7 114 | 0106
10, ] 8 113 Ig 10105
Vo, 9 112 | /0104
GNDo— 10 111 |——1 GND
/0, C— 11 110 "0 110443
105 — 12 109 Ig V0102
/0, 1 13 108 | 110101
110, ] 14 107 1 1040
V0, ] 15 106 1 V0Oge
0, ——] 16 105 —1 1/0gg
/050 17 104 1 1/0Og;
1105 —1 18 103 | 1/Ogg
CLKyfly ] 19 102 CLK3/l4
Voo = 20
ono— 2 37128VP160 1o SCND
CLKyy [ 22 99 1 CLKy/l3
V0, ] 23 98 ] I/Ogs
V03 T 24 97 [———1 V/Ogs
V0zs ] 25 96 [ V/Ogs
V0,5 ] 26 95 1 1/0g,
V05— 27 94 1 1Oy
V0z, C—— 28 93 [ 1/0gg
/055 ] 29 92 1/Ogg
1039 ] 30 91 | 1/Ogg
GND ] 31 90 | GND
11049 ] 32 89 | 1/Og7

37128V-4
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Maximum Ratings Output Current into Outputs

(Above which the useful life may be impaired. For user guide- (S;::liﬂlﬁjsg_t}g%%gomgﬁoa3015) """"""""""""""""

lines, not tested.)

Storage TOMPETaIUIe ..oo.vveooereorooeoeo —65°C to +150°C Latch-Up Current...........cccueiiieiiiiinrieccie >200 mA
Ambient Temperature with Operating Rangel?!
Power Applied -55°C to +125°C Amb
. mbient
Supply Voltage to Ground Potential ............... -0.5V to +7.0V Range Temperaturelz] Vee
DC Voltage Applied to Outputs - S S
1 HIGN Z ST vreoreeeooeooeeoeeeeeere e —05Vto470v | Commercial 0°Cto +70°C 8.3v+0.3v
DC INput VORAGE ........eovveeeeeereseeeenreeseseeesieees —0.5V to +7.0V Industrial -40°C to +85°C 3.3V+0.3V
DC Program VORAge ...........c..evueveererrrrerreeseesssensanees 5V+5% Military®! -565°C to +125°C 3.3V+0.3V
Shaded areas contain advanced information.
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Ve =Min. [ Iy = —4 mAFT (COM'L) 2.4 v
lon = -3 mAI4T (MIL)
VoL Output LOW Voltage Vee = Min. [ lo, = 8 mAPCOML) 0.5 v
loL = 6 mAFT (MIL)
ViH Input HIGH Voltage Guaranteed Input Logical HIGH voltage for 2.0 5.25 Vv
all inputs!
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for | —0.5 0.8 Vv
all inputsf®!
lix Input Load Current V| = Internal GND, V| = Vg -10 10 pA
loz Output Leakage Current Vo = GND or V¢, Output Disabled -50 50 uA
los Output Short Circuit Current(® 7T Vce = Max., Voyt = 0.5V -30 | -160 | mA
lcc-Hs Power Supply Current®! Per Logic Vee =Max,, loyr=0mA, f =1 MHz, 18.7 mA
Block - High Speed Mode Vin=GND or Ve
lce-Lp Power Supply Current®™ Per Logic Vee =Max, loyr=0mA, f=1 MHz, 9.3 mA
Block - Low Power Mode Vin=GND or Ve
IBHL Input Bus Hold LOW Sustaining VCC = Min,, V||_ =0.8V +75 lJ_A
Current
IBHH Input Bus Hold HIGH Sustaining Vee = Min, Vi =2.0V -75 LA
Current
IgHLO Input Bus Hold LOW Overdrive Vee = Max. +500 pA
Current
IBHHO Input Bus Hold HIGH Overdrive Vee = Max. -500 uHA
Current
Notes:
2. Normal Programming Conditions apply across Ambient Temperature Range for specified programming methods. For more information on programming the
Ultra37000 family devices see the Ultra37000 family data sheet.
3. Tais the “instant on” case temperature.
4. lgy=-2mA, lg =2 mA for SDO.
5. ese are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
6. Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Voyt = 0.5V has been chosen to avoid test
problems caused by tester ground degradation.
7. Tested initially and after any design or process changes that may affect these parameters.
8. Measured with 16-bit counter programmed into the logic block. Total device power calculated by summing the Igc specifications for the mode of operation of

each logic block.
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Inductance!
84-lead 100-lead 160-Lead
Parameter Description Test Conditions PLCC TQFP TQFP Unit
L Maximum Pin Inductance | V;y=5.0Vatf=1MHz 8 5 9 nH
Capacitancel!”]
Parameter Description Test Conditions Max. Unit
Cio Input/Output Capacitance ViN=5.0Vatf=1MHz 8 pF
Cerk Clock Signal Capacitance ViN=5.0Vatf=1MHz 12 pF
Endurance Characteristics!”
Parameter Description Test Conditions Min. Typ. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions!®] 1,000 | 10,000 | Cycles

AC Test Loads and Waveforms

295Q (COM'L) 2950 (COM'L)
393Q (MIL) 393Q (MIL) ALL INPUT PULSES
3.3V 3.3v 3.0v T
o
ouTPUT 3340Q (COM'L) ouTPUT S 340Q (COM'L) 10%
35 pF j>4539 (MIL) 5pF _T_ j» 453Q (MIL) GND
INCLUDING = TL = = <2ns —>|
JIG AND INCLUDING
SCOPE JIG AND
(a) SCOPE (b) 37128V-5 (c) 37128V-6
Equivalentto:  THEVENIN EQUIVALENT
158Q (COM'L)
270Q (MIL)  1.77v(COM'L)
OUTPUT O——wWW——0 1.77V(MIL)
Parameter!®] Vyx Output Waveform--Measurement Level
Vo (wﬁ.l'_ v
: X
T 37128V-7
0.5V ! Vx
Voo — 5 |—
T 37128V-8
0.5V | VoH
Vyx ___/|<_
T 37128V-9
tea) Vihe l
N S va——
0.5V, V
T ! 37128V-10

(d) Test Waveforms

Note:
9. tgg measured with 5-pF AC Test Load and tg4 measured with 35-pF AC Test Load.
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Switching Characteristics Over the Operating Range!'®

37128V-125 37128V-83
Parameter Description Min. Max. Min. Max. Unit

Combinatorial Mode Parameters

tppl™ Input to Combinatorial Output 10 15 ns

tpp L1 Input to Output Through Transparent Input or Output 13 18 ns
Latch

tpp L Input to Output Through Transparent Input and Out- 15 19 ns
put Latches

teal1 2 Input to Output Enable 14 19 ns

ter Input to Output Disable 14 19 ns

Input Register Parameters

twL Clock or Latch Enable Input LOW Timel’] 3 4 ns

twH Clock or Latch Enable Input HIGH Timel”] 3 4 ns

tis Input Register or Latch Set-Up Time 2 3 ns

tiy Input Register or Latch Hold Time 2 3 ns

ticol T Input Register Clock or Latch Enable to Combinato- 14 19 ns
rial Output

ticoll Input Register Clock or Latch Enable to Output 16 21 ns
Through Transparent Output Latch

Synchronous Clocking Parameters

tool™2 Synchronous Clock (CLKg, CLK;, CLKy, or CLK3) or 6.5 8 ns
Latch Enable to Output '

(AL Set-Up Time from Input to Synchronous Clock 55 8 ns
(CLKjp, CLKj4, CLK,, or CLK3) or Latch Enable

ty Register or Latch Data Hold Time 0 0 ns

toog 12 Output Synchronous Clock (CLKy, CLK, CLKy, or 14 19 ns

CLKj) or Latch Enable to Combinatorial Output De-
lay (Through Logic Array)

tscgl' 1 Output Synchronous Clock (CLK,, CLK4, CLK,, or 8 12 ns
CLKg3) or Latch Enable to Output Synchronous Clock
(CLKp, CLK{, CLK,, or CLK3) or Latch Enable
(Through Logic Array)

tg [T Set-Up Time from Input Through Transparent Latch 10 15 ns
to Output Register Synchronous Clock (CLKj, CLK4,
CLKy, or CLKj) or Latch Enable

the Hold Time for Input Through Transparent Latch from 0 0 ns
Output Register Synchronous Clock (CLK, CLK{,
CLK,, or CLKj3) or Latch Enable

Product Term Clocking Parameters

toopr ' 1 12 Product Term Clock or Latch Enable (PTCLK) to Out- 12 17 ns
put

tgpri !} Set-Up Time from Input to Product Term Clock or 3 3 ns
Latch Enable (PTCLK)

tupT Register or Latch Data Hold Time 3 3 ns

tigp7i 1 Set-Up Time for buried register used as an input reg- 2 2 ns
ister from Input to Product Term Clock or Latch En-
able (PTCLK)

Notes:

10. Ali AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.
11. Logic Blocks operating in low power mode, add t, p to this spec.
12. Outputs using Slow Output Slew Rate, add tg) gy to this spec.
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Switching Characteristics Over the Operating Rangel'®! (continued)
37128V-125 37128V-83
Parameter Description Min. Max. Min. Max. Unit
tiupT Buried Register used as an input register or Latch 9 14 ns
Data Hold Time
tooopTt 1 2 Product Term Clock or Latch Enable (PTCLK) to Out- 16 21 ns
put Delay (Through Logic Array)
Pipelined Mode Parameters
ticgl 1 Input Register Synchronous Clock (CLK,, CLKj, 8 12 ns
CLK,, or CLK3) to Output Register Synchronous
Clock (CLKy, CLK;, CLKy, or CLK3)
Operating Frequency Parameters
fvaxi Maximum Frequency with Internal Feedback (Least 125 83 MHz
of 1/tggs, 1/(ts + ty), or 1/tgo)l7]
fmaxe Maximum Frequency Data Path in Output Regis- 153.8 125 MHz
tered/Latched Mode (Lesser of 1/(ty + twn), 1/(ts +
th), or 1tc0)
fmaxs Maximum Frequency with External Feedback (Less- | 83.3 62.5 MHz
er of 1/(‘00 + ts) or 1/(tw + tWH))
fmaxa Maximum Frequency in Pipelined Mode (Least of 125 66.6 MHz
1/(tco + tIS)' 1/t|cs, 1/(tWL + tWH)’ 1/('[]3 + tlH)' Ql’
1scs)
Reset/Preset Parameters
taw Asynchronous Reset Widthl’] 10 15 ns
tre Asynchronous Reset Recovery Timel”] 12 17 ns
trol' 1+ 12 Asynchronous Reset to Output 16 21 ns
tew Asynchronous Preset Width[’] 10 15 ns
tpR Asynchronous Preset Recovery Timel’] 12 17 ns
tpol 1+ 12 Asynchronous Preset to Output 16 21 ns
User Option Parameters
e Low Power Adder 6 6 ns
tsLew Slow Output Slew Rate Adder 2 2 ns
Tap Controller Parameter
frap Tap Controller Frequency 20 20 MHz
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Switching Waveforms

Combinatorial Output
INPUT
[ tep
37128VV-11

COMBINATORIAL
OUTPUT

Registered Output with Synchronous Clocking

I ts f=ty
SYNCHRONOUS '—\
CLOCK \
tco j(
| |

tcoz

REGISTERED
OUTPUT
[
XX XXX

REGISTERED
OUTPUT
I | |
P - \l\_tWL—J/—
37128VV-12

SYNCHRONOUS
CLOCK

INPUT

Registered Output with Product Term Clocking

Input going through the Array
INPUT )F
tspT = typr

PRODUCT TERM \
CLOCK
tcopt

REGISTERED
OUTPUT
I | |
twh twi
PRODUCT TERM /
CLOCK 37128VV-12
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Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input coming from Adjacent Buried Register

INPUT *
|
I tispT tHpT
PRODUCT TERM \
CLOCK
tcozpt
REGISTERED
OUTPUT >< ><
1 1 |
twH twi
PRODUCT TERM
CLOCK 37128VV-12
Latched Output
INPUT

LATCH ENABLE

LATCHED
OUTPUT

37128VV-13

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

|
I s T tu

XX

37128VV-14
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Switching Waveforms (continued)

Clock to Clock

INPUT REGISTER
CLOCK |

|
[ tics tscs
OUTPUT
REGISTER CLOCK
37128VV-15

Latched Input

LATCHED INPUT >K

tis tiH |
LATCH ENABLE J/

= tppL > tico ™
COMBINATORIAL >< ><><
OUTPUT

1 1
twH twi
LATCH ENABLE l/
37128VV-16

Latched Input and Output

LATCHED INPUT X >K >K

LATCHED
OUTPUT

ticor oL

e

INPUT LATCH
ENABLE

tics ™

OUTPUT LATCH / /

ENABLE

twH twi
LATCH ENABLE \L_—J/—
J 37128VV-17
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Switching Waveforms (continued)

Asynchronous Reset

taw

INPUT X X

[ tro

oS XXX
I tmm
CLOCK

Asynchronous Preset

37128VV-18

tw

INPUT >< ><

[~ tro

e XXX
[~ tpR
CLOCK

OutputEnable/Disable

INPUT T
L ~ ter [~ tea
4
N\

OUTPUTS

37128VV-19

37128VV-20
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
154 CY37128VP84-154JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial

CY37128VP100-154AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-154AC A160 160-Pin Thin Quad Flatpack

CY37128VP84-154Jl J83 84-Lead Plastic Leaded Chip Carrier | Industrial
CY37128VP100—-154Al A100 100-Pin Thin Quad Flatpack
CY37128VP160-154Al A160 160-Pin Thin Quad Flatpack

125 CY37128VP84—-125JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial

CY37128VP100-125AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-125AC A160 160-Pin Thin Quad Flatpack

CY37128VP84-125J1 J83 84-Lead Plastic Leaded Chip Carrier | Industrial
CY37128VP100-125Al A100 100-Pin Thin Quad Flatpack
CY37128VP160-125Al A160 160-Pin Thin Quad Flatpack
83 CY37128VP84-83JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128VP100-83AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-83AC A160 160-Pin Thin Quad Flatpack
CY37128VP84-83JI J83 84-Lead Plastic Leaded Chip Carrier | Industrial
CY37128VP100-83Al A100 100-Pin Thin Quad Flatpack
CY37128VP160-83Al A160 160-Pin Thin Quad Flatpack

Shaded areas contain advanced information.

ISR, UltraLogic, FLASH370, Ultra37000, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.

ABEL is a trademark of Data I/O Corporation.

LOG/C is a trademark of Isdata Corporation.

CUPL is a trademark of Logical Devices Incorporated.

Document #: 38-00621
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UltraLogic™ 256-Macrocell ISR™ CPLD

Features

« 256 macrocells in sixteen logic blocks

In-System Reprogrammable (ISR™)

—JTAG compliant on board programming

— Design changes don’t cause pinout changes

— Design changes don’t cause timing changes
Up to 192 I/Os

—plus 5 dedicated inputs including 4 clock inputs
High speed

.

.

« Product-term clocking

IEEE1149.1 JTAG boundary scan

Programmable slew rate control on individual I/Os
Low power option on individual logic block basis
5V and 3.3V /O capability

Bus Hold capabilities on all I/Os

- Simple Timing Model

« Fully PCI compliant]

« Available in 160-pin TQFP, 208-pin PQFP and 256-lead
BGA packages

« Pinout compatible with all other Ultra37000 family
CPLDs

—fMAX =154 MHz
—tpp=7.5ns
—tg=45ns
—tco=5.0ns
- . Clock/
Logic Block Diagram Input P
1 4
4,
36
12 121/0s
1/0g-/044 —<—"1/0150-1/O191
121/0s 121/0s
1/012-1/023 16 F<—> 1/04g5-!/0179
121/0s 12 1/0s
1/024-1/O35 <— 1/0456-1/O167
12 1/0s 121/0s
1/O36-1/047 $—<—> 1/O144-WO155
121/0s 36 PIM 121/0s
1/04g-1/Osg 15 <> 1/0435-0143
12 1/0s 38 12 1/0s
1/0gy-1/O7 i6 b—<—> 1/0450-/0134
121/Os 36 12 1/0s
1/075-1/0g3 18 M<—> 1/040g-/O11g
121/0s % 12 1/0s
1/Og4-1/Ogg 16 I—— 1/Ogg-1/O107
DI —> b
JTAG Tap 96
$?ALSK > Controller > TDO % 372561
Selection Guide
Ultra37256-154 Ultra37256-125 Ultra37256-83
Maximum Propagation Delay, tpp (ns) 7.5 10 15
Minimum Set-Up, tg (ns) 4.5 5.5 8
Maximum Clock to Output, tcg (ns) 5.0 6.5 8
Typical Supply Current, I (MmA) in Low Power Mode 120 120 120

Note:
1. Due to the 5V tolerant nature of the I/Os, the I/Os are not clamped to Vcc.
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Functional Description

The Ultra37256 is an In-System Reprogrammable (ISR) Com-
plex Programmable Logic Device (CPLD) and is part of the
Ultra37000™ family of high-density, high-speed CPLDs. Like
all members of the Ultra37000 family, the Ultra37256 is de-
signed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

The 256 macrocell Ultra37256 is available in register intensive
and I/O intensive versions. The Ultra37256P160 features 128
Buried and 128 1/O Macrocells while the Ultra37256P208 fea-
tures 96 Buried Macrocells and 160 I/O Macrocells, for register
intensive designs which require small footprint devices. The
Ultra37256P256 1/0 intensive device has 192 I/O macrocells
and 64 Buried macrocells.

For a more detailed description of the architecture and fea-
tures of the Ultra37256 see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The Ultra37256 is designed with a robust routing architecture
which allows utilization of the entire device with a fixed pinout.
This makes Ultra37000 optimal for implementing on board de-
sign changes using ISR without changing pinouts.

Simple Timing Model

The Ultra37256 features a very simple timing model with pre-
dictable delays. Unlike other high-density CPLD architectures,
there are no hidden speed delays such as fanout effects, inter-
connect delays, or expander delays. The timing model allows
for design changes with ISR without causing changes to sys-
tem performance.

Low Power Operation

Each Logic Block of the Ultra37256 can be configured as ei-
ther High-Speed (default) or Low-Power. In the Low-Power
mode, the logic block consumes 50% less power (9.3 mA
max.) and slows down by 5 ns.

Output Slew Rate Control

Each output can be configured with either a fast edge rate
(default) for high performance, or a slow edge rate for added
noise reduction. In the fast edge rate mode, outputs switch at
3V/ns max. and in the slow edge rate mode, outputs switch at
1V/ns max. There is a 2-ns delay for I/Os using the slow edge
rate mode.

In System Reprogramming

The Ultra37256 can be programmed in system using IEEE
1149.1 complaint JTAG programming protocol. The
Ultra37256 can also be programmed on a number of traditional
parallel programmers including Cypress's Impulse3™ pro-
grammer and industry standard third-party programmers. For
an overview of ISR programming, refer to the Ultra37000 Fam-
ily data sheet and for ISR cable and software specifications,
refer to InSRkit: ISR programming data sheet (CY3600).

Design Tools

Development software for the Ultra37256 is available from
Cypress’s Warp™ or third-party bolt-in software packages as
well as a number of third-party development packages. Please
refer to the Warp or third-party tool support data sheets for
further information.
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Pin Configurations

160-pin TQFP
Top View
&
Qousoare o 90 O N8R IRNTR 22E2RER Y,
Qeredc®oel rewnsoaroal o IIIAINELg Z 22222 20
5699969985899 8E0999999959998986993

GND ]
10—
10, ——]
170, —1
1701 ]
1/040/TCLK 1

©NO G RN -

37256P160
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Pin Configurations (continued)

208-pin PQFP

Top View
B2® L eUn TONTO0 oo o nvonrolD o0 BBEBBY BBB58y TEFELITE G5 g
$599999599909589d9dFII98585990995599995896896899053
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10, ] 2 155 1 1/0438
110, —— 3 154 1 /043,
10, ] 4 153 1—1 11045
10,3 ] 5 152 L 110455
110,,—] 6 151 == TDI
TCLK ] 7 150 1 GND
1105 ] 8 149 1/0454
110,6 =] 9 148 [ 110,55
110, = 147 71 11045,
/0,5 3 146 (1 1/0454
11059 ] 145 0 1/045
GND ] 144 1 GND
11040 = 143 =1 10,9
1105y =] 142 1 1/0y5
1105, ] 141 £ 1/04,7
11043 =] 140 —1 1/0¢
11034 =] 139 [ /Oy p5
GND ] 138 [—J 1/0424
11035 ] 137 (= /O3
11056 =] 1 /013,
1105, 3 135 == 110,
11035 = 37256P208 :gg — kai?.
11039 ] 4
C[_Kollsz —1 132 = GND
GND 131 = Veeo
Veco H 130 —1 GND
GND 120 20 Vge
CLK,/l; 128 —J CLKy/l3
1040 127 (=1 /0449
1104, 126 {1 1/04g
1104, T 125 /= 10447
/045 = 124 1 1/0446
1044 123— 1/0y45
110,45 ] 122 —1 GND
110,46 3 121 20 1/0444
1104, 120 (= /0443
11048 =] 119 == 1044,
110,49 =] 118 = 10444
GND ] 117 == 11040
/050 —3 116 [—1 GND
1105, ] 115 =3 V/O109
1105, 3 114 £ 1/O4qg
11055 = 113 [—3 /0107
11054 ] 112 =1 /0406
GND —] 111 =3 110445
11055 ] 110 =0 /0404
11055 ] 109 =1 1/0403
1105, ] 108 |==1 /0102
1/0ss 107 == /0404
11059 ] 106 = /0409
Veeo B o« o o 08— GND
BB B33 c 88T BELB8BRINRNLRRRABEIBIBEERIII=SR3888E5F=22e2
TIIOoooIroooooirroaouoooiriroooiuirrrrooooooion s
0 SN O30 8 8L BAN O r NS YTN LER RO NOA QS YD S8 9095 NoOBEeL a® o
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Maximum Ratings DC Voltage Applied to Outputs
in High Z State.........coooieiiiciiccccnee —0.5V to +7.0V
(Above which the useful life may be impaired. For user guide- DC Input Voltage 0.5V to +7.0V
fines, not tested.) oo O . o .59/
SH0aQE TEMPETALUIE oo —65°C to +150°C rogram o. £-10 L J USRI +5%
. . Output Current iNto OULPULS .....coveeveeueeeeieereereeerieiene 16 mA
Ambient Temperature with o
POWEr APPIEQ.........ceeeeecereereereesee e —55°C to +125°C Static Discharge Voltage.............ccooooeiiniciicicininnnnns >2001V
Supply Voltage to Ground Potential ............... —05Vio+7.0v  (PerMIL-STD-883, Method 3015)
Latch-Up Current.........cceevereneeeineeeneeeceeneeeeceee >200 mA
Operating Range!®!
) Ambient Output
Range Temperaturel?l | Condition Vee Veco
Commercial 0°C to +70°C 5V 5V +5% 5V +5%
3.3V 5V £ 5% 3.3V 0.3V
Industrial —40°C to +85°C 5V -5V £10% 5V +10%
3.3V BV £ 10% 3.3V+0.3V
Military!®! ~55°Cto+125°C |~ BV 5V+10% | 5V+10%
‘ . 3.3V 5V+10% | 3.3V+0.3V
Shaded areas contain advance information.
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vee =Min. [ lgy ==3.2 mAl4 24 v
VoL Output LOW Voltage Vee = Min. | lg = 16 mAF] 0.5 v
Vin Input HIGH Voltage Guaranteed Input Logical HIGH voltage for 2.0 Veemax \
all inputs®
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for | —~0.5 0.8 \
all inputs!
lix Input Load Current V| = Internal GND, V| = V¢ -10 10 pA
loz Output Leakage Current Vo = GND or Vg, Output Disabled -50 50 HA
los Output Short Circuit Current(® 7] Ve = Max., Vour = 0.5V -30 -160 mA
lccHs Power Supply Current® Per Logic | Vg = Max., loyt = 0 mA,f = 1 MHz, 18.7 mA
Block - High Speed Mode Vin=GND or Vg
lccLp Power Supply Current® Per Logic | Vg = Max., loyt = 0 mA,f = 1 MHz, 9.3 mA
Block - Low Power Mode Vin=GND or Vge
lgHL Input Bus Hold LOW Sustaining Vee =Min,, Vi = 0.8V +75 uA
Current
IBHH Input Bus Hold HIGH Sustaining Vee =Min,, Viy=2.0V -75 pA
Current
IsHLO Input Bus Hold LOW Overdrive Ve = Max. +500 pA
Current
IBHHO Input Bus Hold HIGH Overdrive Vee = Max. -500 A
Current )
Notes:

Normal Programming Conditions apply across Ambient Temperature Range for specified programming methods. For more information on programming the

Ultra37000 family devices see the Ultra37000 family data sheet.
. Ta s the “instant on” case tem)

ese are absol

rature.
o =2 mA for SDO.
fut

e values with respect to device ground. All overshoots due to system or tester noise are included.

. Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Vot = 0.5V has been chosen to avoid test
!l)_roblems caused by tester ground degradation.
. Tested initially and after any design or process changes that may affect these parameters.
3 Meahslured \ghh 16-bit counter programmed into the logic block. Total device power calculated by summing the I specifications for the mode of operation of
each logic block.

2
3

4 loy=-2mA,|
5. Th

6

7

8
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Inductancel”!
Parameter Description Test Conditions 160-lead TQFP | 208-lead PQFP | Unit
L Maximum Pin Inductance Vin=5.0Vatf=1MHz 9 1 nH
Capacitance!”!
Parameter Description Test Conditions Max. Unit
Cio Input/Output Capacitance Vin=5.0Vatf=1MHz 8 pF
Ceik Clock Signal Capacitance Viy=5.0Vatf=1MHz 12 pF
Endurance Characteristics!”
Parameter Description Test Conditions Min. Typ. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions!?] 1,000 | 10,000 | Cycles
AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL) ALL INPUT PULSES
5V 5V 3.0v o
ouTPUT ‘>17osz (COM'L) ouTPUT <> 170Q (COM'L) 10%
35 pF I 32360 (MIL) 5pF I j 236Q(MiL) ~ GND
INCLUDING A L L <ons —> <
JIG AND INCLUDING
SCOPE JIG AND
(a) SCOPE (b) 37256-4 (c) 372565
Equivalentto:  THEVENIN EQUIVALENT
99Q (COM'L)
136Q (MIL)  2,08V(COM'L)
OUTPUT O———wWW——0 2.13V(MIL)
Parameter’®! Vy Output Waveform—Measurement Level
tER(—) 15V l
Vor ooy ~ [ v
. | X
T 37256-6
tER(+) 26V l
Vx
o B
T 37256-7
tEA(+) 1 .5V l
v, %8V | VoH
X —/‘4_
T 37256-8
tea() Vine l
Vyx —_— j—
0.5V T VoL
37256-9
(d) Test Waveforms

Note:

9. tgg measured with 5-pF AC Test Load and tgs measured with 35-pF AC Test Load
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Switching Characteristics Over the Operating Range!'%
37256-154 37256-125 37256-83
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tppl' 1 Input to Combinatorial Output 7.5 10 15 | ns
tpp [T Input to Output Through Transparent Input or Out- 10 13 18 | ns
put Latch
tppL [T Input to Output Through Transparent Input and 12 15 19 | ns
Output Latches
tgal™2l Input to Output Enable 11 14 19 | ns
ter Input to Output Disable 11 14 19 ns
Input Register Parameters
twL Clock or Latch Enable Input LOW Timel”] 25 3 4 ns
twH Clock or Latch Enable Input HIGH Timel”l 25 3 4 ns
tis Input Register or Latch Set-Up Time 2 2 3 ns
ty Input Register or Latch Hold Time 2 2 3 ns
ticol' ! Input Register Clock or Latch Enable to Combina- 11 14 19 | ns
torial Output
ticoll' Input Register Clock or Latch Enable to Output 12 16 21 ns
Through Transparent Output Latch
Synchronous Clocking Parameters
tool ™2l Synchronous Clock (CLK,, CLK, CLK,, or CLKg) 5.0 6.5 8 ns
or Latch Enable to Output
tgl'1 Set-Up Time from Input to Synchronous Clock 45 55 8 ns
(CLKq, CLK4, CLKj, or CLK3) or Latch Enable
th Register or Latch Data Hold Time 0 0 0 ns
tooal ' 12 Output Synchronous Clock (CLK,, CLK{, CLKy, or 11 14 19 | ns
CLK3) or Latch Enable to Combinatorial Output
Delay (Through Logic Array)
tscgl ! Output Synchronous Clock (CLK,, CLKy, CLKy, or | 6.5 8 12 ns
CLKj3) or Latch Enable to Output Synchronous
Clock (CLKg, CLKj, CLKj, or CLK3) or Latch En-
able (Through Logic Array)
tg 11 Set-Up Time from Input Through Transparent 8.0 10 15 ns
Latch to Output Register Synchronous Clock
(CLK,, CLK{, CLK,, or CLK3) or Latch Enable
e Hold Time for Input Through Transparent Latch 0 0 0 ns
from Output Register Synchronous Clock (CLK,
CLKj, CLKj, or CLKj) or Latch Enable
Product Term Clocking Parameters
tcoprl' * 12 Product Term Clock or Latch Enable (PTCLK) to 10 12 17 | ns
Output
tgprl 1 Set-Up Time from Input to Product Term Clock or | 2.5 3 3 ns
Latch Enable (PTCLK)
tupt Register or Latch Data Hold Time 25 3 3 ns
tigpl | Set-Up Time for buried register used as an input -2 -2 -2 | ns
register from Input to Product Term Clock or Latch
Enable (PTCLK)
et Buried Register used as an input register or Latch 6.5 9 14 ns
Data Hold Time
Notes:

10. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.

11, Logic Blocks operating in low power mode, add t; p to this spec.

12. Outputs using Slow Output Slew Rate, add tg gy to this spec.
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Switching Characteristics Over the Operating Rangel'! (continued) .
37256-154 37256-125 37256-83
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tcogprt ¢ 12 Product Term Clock or Latch Enable (PTCLK) to 14 16 21 ns
Output Delay (Through Logic Array)
Pipelined Mode Parameters
ticgl 1A Input Register Synchronous Clock (CLKg, CLKj, 6 8 12 ns
CLK,, or CLK3) to Output Register Synchronous
Clock (CLKg, CLK;, CLK5, or CLK3)
Operating Frequency Parameters
fmaxi Maximum Frequency with Internal Feedback 154 125 83 MHz
(Least of 1/1303, 1/(13 + '[H), or 1/tco)
fmaxe Maximum Frequency Data Path in Output Regis- | 200 153.8 125 MHz
tered/Latched Mode (Lesser of 1/(ty_ + twy), 1/(ts
+ tH)' or 1/‘00)
fmaxa Maximum Frequency with External Feedback 118 83.3 62.5 MHz
(Lesser of 1/(tco + tg) or 1/(tw + twh))
fmaxa Maximum Frequency in Pipelined Mode (Leastof | 154 125 66.6 MHz
tco + tig), 1hics, 1/(twe + twi), 1/(tis + tyy), or
scs)
Reset/Preset Parameters
taw Asynchronous Reset Widthl’] 8 10 15 ns
thr Asynchronous Reset Recovery Timel’] 10 12 17 ns
trol V12 Asynchronous Reset to Output 14 16 21 ns
trw Asynchronous Preset Widthl’] 8 10 15 ns
tpR Asynchronous Preset Recovery Timel’] 10 12 17 ns
tpol 1+ 121 Asynchronous Preset to Output 14 16 21 ns
User Option Parameters
LT Low Power Adder 5 6 6 ns
tsLew Slow Output Slew Rate Adder 2 2 2 ns
Tap Controller Parameter
frap Tap Controller Frequency | 20 | | 20 | | 20 [MHz
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Switching Waveforms
Combinatorial O;Jtput
INPUT
I trp |
><><><><><><>’<

COMBINATORIAL
OUTPUT

37256-10

t

ts

N

Registered Output with Synchronous Clocking

INPUT

CLOCK

SYNCHRONOUS —\
tco j(
XX
| |

tcoz

REGISTERED
OUTPUT
|
XX XXX

REGISTERED
OUTPUT
1 I |
twh twi
SYNCHRONOUS / w
CLOCK 37256-11
Registered Output with Product Term Clocking
Input going through the Array
INPUT *
tspT tHpT
PRODUCT TERM ﬁ 4 N\
CLOCK /|
[~ tcopT
REGISTERED
OUTPUT >< ><
| twh ' twi I
u— 37256-12

PRODUCT TERM
CLOCK
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Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input coming from Adjacent Buried Register

INPUT
[ tispT tinpr
PRODUCT TERM \
CLOCK
tcozpT
REGISTERED
OUTPUT >< ><
1 ] |
twh twL
PRODUCT TERM '/ \L—__/l/—‘
CLOCK 37256-13
Latched Output

INPUT X

LATCH ENABLE

[~ tepL ™™

tsiL J/ e |

LATCHED
OUTPUT

XX

e

37256-14

Registered Input

REGISTERED
INPUT
) tis ™t
INPUT REGISTER
CLOCK
tico

COMBINATORIAL

OUTPUT >< ><

I | ) |
twH twi
CLOCK j/ \L___}_——
37256-15
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Switching Waveforms (continued)

Clock to Clock
INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

/T/ tics I| tscs )i

37256-16

Latched Input

LATCHED INPUT

LATCH ENABLE

COMBINATORIAL
OUTPUT

LATCH ENABLE

)

ts /l/ tH

tico ™

XX

XX

I
- w——
37256-17

Latched Input and Output

LATCHED INPUT

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPUT LATCH
ENABLE

LATCH ENABLE

<

ticor

e

tics ™

£
I

—

w——
37256-18
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Switching Waveforms (continued)

Asynchronous Reset
taw

INPUT

I~ tro

REGISTERED
OUTPUT
|
tRR |
3725619

CLOCK

Asynchronous Preset
thw

INPUT

*— tpo

REGISTERED
OUTPUT
[~ tr

37256-20

CLOCK

Output Enable/Disable

INPUT
I~ teR [ tea

N Z
N\
37256-21

OUTPUTS
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
154 CY37256P160-154AC A160 160-Pin Thin Quad Flatpack Commercial
CY37256P208-154NC N208 208-Pin Plastic Quad Flatpack
CY37265P256-154BGC BG256 | 256-Lead Ball Grid Array
125 CY37256P160-125AC A160 160-Pin Thin Quad Flatpack Commercial
CY37256P208-125NC N208 208-Pin Plastic Quad Flatpack
CY37265P256-125BGC BG256 | 256-Lead Ball Grid Array
CY37256P160-125Al1 A160 160-Pin Thin Quad Flatpack Indusrtial
CY37256P208-125N! N208 208-Pin Plastic Quad Flatpack
83 CY37256P160-83AC A160 160-Pin Thin Quad Flatpack Commercial
CY37256P208-83NC N208 208-Pin Plastic Quad Flatpack
CY37265P256-83BGC BG256 | 256-Lead Ball Grid Array
CY37256P160-83Al A160 160-Pin Thin Quad Flatpack Indusrtial
CY37256P208-83NlI N208 208-Pin Plastic Quad Flatpack

Shaded areas contain advance Information.

ISR, UltraLogic, FLASH370, Ultra37000, InSRkit, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.

Document #: 38-00474-A
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UltraLogic™ 256-Macrocell 3.3V ISR™ CPLD

Features « Up to 192 I/Os

— plus 5 dedicated inputs including 4 clock inputs
« Product-term clocking
- IEEE1149.1 JTAG boundary scan

» 256 macrocells in sixteen logic blocks
« IEEE standard 3.3V operation

—3.3VISR » Programmable slew rate control on individual I/Os

—5V tolerant - Low power option on individual logic block basis
* 3.3V In-System Reprogrammable (ISR™) - Bus Hold capabilities on all I/Os

—JTAG compliant on board programming » Simple Timing Model

— Design changes don’t cause pinout changes + Fully PCI compliant!']

—Design changes don’t cause timing changes . a‘éaA"Taglgki:ggo-pin TQFP, 208-pin PQFP and 256-lead
+ High speed - Pinout compatible with all other Ultra37000 family

—tuax = 125 MHz CPLDs \

—tpp=10ns

—tg= 5.5ns

—tco=6.5ns

Input  Clock/ Input

Logic Block Diagram

; 4
36
12 1/0s 12 1/Os
1011047 < <= 1/04g¢-1/O1g1
121/0s 12 1/0s

1/042-1/0p3 <1 <= 1/04g-/0179

12 1/0s
1/0p4-1/0g5 <1

12 1/0s
<— 1/0156-//O1¢7

12 1/0s
< 1/0444-/O155

12 1/0s
1/Ogg-/047 <4

PIM

121/0s 121/0s

1/04g-1/059 <4 <= 1/03-/O143
121/Os 12 1/0s

VOO < <= 1/0420-1/O131
121/0s 121/0s

1/075-1/0g3 <4 <= 1/040-/O11g

121/0s
1/0g4-1/0gs <

12 1/0s
< 1/0gg-1/O107

)
TDI —
}',\CAIéK:: g’:}?&fg — 00 96 %6 37256V-1
Selection Guide
Ultra37256V-125 Ultra37256V-83
Maximum Propagation Delay, tpp (ns) 10 15
Minimum Set-Up, tg (ns) 55 8
Maximum Clock to Output, tco (ns) 6.5 8
Typical Supply Current, lcc (mA) in Low Power Mode 120 120

Note:
1. Due to the 5V tolerant nature of the I/Os, the I/Os are not clamped to Vce.
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Functional Description

The Ultra37256V is an In-System Reprogrammable (ISR)
Complex Programmable Logic Device (CPLD) and is part of
the Ultra37000™ family of high-density, high-speed CPLDs.
Like all members of the Ultra37000 family, the Ultra37256V is
designed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

The 256 macrocell Ultra37256V is available in register inten-
sive and /O intensive versions. The Ultra37256VP160 fea-
tures 96 Buried and 160 1/O Macrocells while the
Ultra37256VP208 features 64 Buried Macrocells and 192 1/O
Macrocells, for register intensive designs which require small
footprint devices. The Uitra37256VP256 /O intensive device
has a I/O pin for each macrocell.

For a more detailed description of the architecture and fea-
tures of the Ultra37256V see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The Ultra37256V is designed with a robust routing architecture
which allows utilization of the entire device with a fixed pinout.
This makes Ultra37000 optimal for implementing on board de-
sign changes using ISR without changing pinouts.

Simple Timing Model

The Ultra37256V features a very simple timing model with pre-
dictable delays. Unlike other high-density CPLD architectures,
there are no hidden speed delays such as fanout effects, inter-
connect delays, or expander delays. The timing model allows
for design changes with ISR without causing changes to sys-
tem performance.

‘Low Power Operation

Each Logic Block of the Ultra37256V can be configured as
either High-Speed (default) or Low-Power. In the Low-Power
mode, the logic block consumes 50% less power (9.3 mA
max.) and slows down by 6 ns.

Output Slew Rate Control

Each output can be configured with either a fast edge rate
(default) for high performance, or a slow edge rate for added
noise reduction. In the fast edge rate mode, outputs switch at
3V/ns max. and in the slow edge rate mode, Outputs switch at
1V/ns max. There is a 2-ns adder for I/Os using the slow edge
rate mode.

In System Reprogramming

The Ultra37256V can be programmed in system using IEEE
1149.1 complaint JTAG programming protocol. The
Ultra37256V can also be programmed on a number of tradi-
tional parallel programmers including Cypress’s Impulse3™
programmer and industry standard third-party programmers.
For an overview of ISR programming, refer to the Ultra37000
Family data sheet and for ISR cable and software specifica-
tions, refer to InSRkit: ISR programming data sheet (CY3600).

Design Tools

Development software for the Ultra37256V is available from
Cypress’s Warp™ or third-party bolt-in software packages as
well as a number of third-party development packages. Please
refer to the Warp or third-party tool support data sheets for
further information.
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160-pin TQFP
Top View

/0127
/0126
/0125

/0,
/06
/05
/04
/05
/05
104
/00

1 GND

N

=

o

©
®ND G A ON =

GND
11048
11049
1/0so
/0,

11055 TMS

160 1V,
159 [—4
158 —)
157 [/
156 [——
155
154

143 [/

142 [ Veeo
140 T/ Ve
139 [ JTAGen
138 —1

137 /3

186 [——1

135 [

184 /)

141

37256VP160

T 8 PR rOo k,u\:gg
PIPOELBBB8SYBN 80 U IBELEBBRED MR RO KRR
9g052d999g09 $5-9999900959999820098
- ~
o
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120 Voco
119 110111
118 1 10110
17 1/0109
116 f—— 1/Oy0g/TDI
115 [T /0407
114 =1 1006
113 —=3 1/Oy05
112 =17 10404
111 ——= GND
110 I 1/Oy03
109 [ 10102
108 0101
107 1 /0100
106 |———1 1/Ogy
105 [ 1/0gg
104 7 1/0g7
108 1 1/Ogs
102 1 CLKg/ls
101 1 GND
100
99

[

cco
CLK/l3
1/Ogs
1/0g4
/093
1/Og2
1/Og1
1/0g0
1/0gg
1/Ogg
GND
1/0g7
1/0gg
1/Ogs
1/0g4
1/Og3
1/0g>
1/0g1
1/0g0
GND

R
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Pin Configurations (continued)

208-pin PQFP
Top View

©ONO O DN

37256VP208

<
Q
Q
S
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Output Current into Outputs

(Above which the useful life may be impaired. For user guide- (Spt:?f\:ﬂlﬁfg_l}g%&eago&:zgtﬁoc‘ 3015)
lines, not tested.) Latch-Up G ’ 200 MA
R e — ~65°C o0 +150°C atch-Up Current............ccocveenmvcneccciiccenccne >200 m
Ambient Temperature with Operating Range?
Power Applied...........ccouiiiniiiininiiiiiecines -55°C to +125°C -
Supply Voltage to Ground Potential —-0.5V to +7.0V Amblent 2
pply Voltage to Ground Fotential.............. : : Range Temperaturel?! Vee
DC Voltage Applied to Outputs - S S
in High Z State Commercial 0°C to +70°C 3.3V£0.3V
DC Input Voltage.... 0.5V to +7.0V Industrial -40°C to +85°C 3.3V+0.3V
DC Program VORAGE ..........oovveeeeeeeeresreeerreereerenenns 3.3V+0.3V Militaryt®! -55°C 0 +125°C 3.3V+03V
Shaded areas contain advance information.
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vee = Min. | oy = —4 mA (Com'l)¥ 24 v
lon = =3 mA (Mil)[4
VoL Output LOW Voltage Vee =Min. | lo, =8 mA (Com’)[ 0.5 v
loL = 6 mA (Mil)i*]
Viy Input HIGH Voltage Guaranteed Input Logical HIGH voltage for 2.0 | Voeomax \'
all inputs!®!
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for | -0.5 0.8 \'
all inputsf
lix Input Load Current V| = Internal GND, V| = V¢ -10 10 A
loz Output Leakage Current Vo = GND or Vg, Output Disabled -50 50 pA
los Output Short Circuit Currentl® 71 Ve = Max., Vour = 0.5V 30 | -160 | mA
lcc-Hs Power Supply Current®T per Logic Vee =Max., loyr =0 mA,f =1 MHz, 18.7 mA
Block - High Speed Mode Vin=GND or Ve
lcc-Lp Power Supply Currentl®] per Logic Vee =Max,, loyr =0 mAf =1 MHz, 9.3 mA
Block - Low Power Mode Vin =GND or Ve
lguL Input Bus Hold LOW Sustaining Vee =Min,, V| =0.8V +75 A
Current
IBHH Input Bus Hold HIGH Sustaining Vee =Min, Vi =2.0V -75 A
Current
IsyLo Input Bus Hold LOW Overdrive Vee = Max. +500 HA
Current
IBHHO Input Bus Hold HIGH Overdrive Ve = Max. -500 pA
Current
Inductancel”
Parameter Description Test Conditions 160-lead TQFP | 208-lead PQFP | Unit
L Maximum Pin Inductance Vin=3.38Vatf=1MHz 9 11 nH
Notes:

2. Normal Programming Conditions apply across Ambient Temperature Range for specified programming methods. For more information on programming the
Ultra37000 family devices see the Ultra37000 family data sheet.

Ta is the “instant on” case temperature.

loy =—2mA, Ig_ = 2 mA for SDO.

These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.

Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Vo = 0.5V has been chosen to avoid test
problems caused by tester ground degradation.

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

Measured with 16-bit counter programmed into the logic block. Total device power calculated by summing the I specifications for the mode of operation of
each logic block.
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Capacitancel!”
Parameter Description Test Conditions Max. Unit
Cio Input/Output Capacitance Vin=33Vatf=1MHz 8 pF
CoLk Clock Signal Capacitance Vin=38.3Vatf=1MHz 12 pF
Endurance Characteristics!”]
Parameter Description Test Conditions Min. Typ. Unit
N Minimum Reprogramming Cycles | Normal Programming Conditionst! 1,000 | 10,000 | Cycles
AC Test Loads and Waveforms
295Q (COM'L) 295Q (COM'L)
393Q (MIL) 393Q (MIL) ALL INPUT PULSES
3.3V 3.3V
OUTPUT ’ OUTPUT
35 pF S o 5 pF 3 P &CA%A Y
p! >453Q (MIL) p $
INCLUDING ; jt— -1; __]__L
heane
(a) SCOPE (b) 37256V-4 (¢ 37256V-5
Equivalentto:  THEVENIN EQUIVALENT
158Q (COM'L)
270Q (MIL)  1.77V(COM'L)
OUTPUT O——wA———0  1.77V(MIL)
Parameter!d] Vy Output Waveform--Measurement Level
tER(—) 1 .5V l
by ~— v
- ] X
T 37256V-6
tER(+) 26V l
V.. 08V | Vx
oL —/[
T 37256V-7
tEA(+) 1.5V l
0.5V ' VoH
VX —/—I«
T 37256V-8
tea) Vine l
Vx
0.5V, VoL
37256V-9
(d) Test Waveforms

Note:
9. tgg measured with 5-pF AC Test Load and tgp measured with 35-pF AC Test Load
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Switching Characteristics Over the Operating Range!'®!

37256V-125 37256V-83
Parameter Description Min. | Max. | Min. [ Max. | Unit
Combinatorial Mode Parameters
tepl 1 Input to Combinatorial Output 10 15 ns
tpp ' 1 Input to Output Through Transparent Input or Output Latch 13 18 ns
tppL Input to Output Through Transparent Input and Output 15 19 ns
Latches
teal™? Input to Output Enable 14 19 ns
ter Input to Output Disable 14 19 ns
Input Register Parameters
twi Clock or Latch Enable Input LOW Timel”] 3 4 ns
twh Clock or Latch Enable Input HIGH Timel”] 3 4 ns
tis Input Register or Latch Set-Up Time 2 3 ns
tin Input Register or Latch Hold Time 2 3 ns
ticol Input Register Clock or Latch Enable to Combinatorial 14 19 ns
Output
ticol ™! Input Register Clock or Latch Enable to Output Through 16 21 ns
Transparent Output Latch
Synchronous Clocking Parameters
tcol A Synchronous Clock (CLKg, CLK, CLKj, or CLK3) or Latch 6.5 8 ns
Enable to Output
tglT 1] Set-Up Time from Input to Synchronous Clock (CLK, 5.5 8 ns
CLKj, CLK,, or CLK3) or Latch Enable
th Register or Latch Data Hold Time 0 0 ns
tooal 1 1A Output Synchronous Clock (CLK, CLK, CLKy, or CLKg) 14 19 ns
or Latch Enable to Combinatorial Output Delay (Through
Logic Array)
tscgl' Output Synchronous Clock (CLK,, CLKy, CLK,, or CLK3) 8 12 ns
or Latch Enable to Output Synchronous Clock (CLK,,
CLKj, CLKy, or CLKj) or Latch Enable (Through Logic
Array)
tg Set-Up Time from Input Through Transparent LatchtoOut- | 10 15 ns
put Register Synchronous Clock (CLKy, CLK, CLK,, or
CLK3) or Latch Enable
the Hold Time for Input Through Transparent Latch from Out- 0 0 ns
put Register Synchronous Clock (CLK,, CLKy, CLKj, or
CLKj) or Latch Enable .
Product Term Clocking Parameters
tcopri 1 1A Product Term Clock or Latch Enable (PTCLK) to Output 12 17 ns
tgpri' | Set-Up Time from Input to Product Term Clock or Latch 3 3 ns
Enable (PTCLK)
tHpT Register or Latch Data Hold Time 3 3 ns
tigpri 1 Set-Up Time for buried register used as an input register -2 -2 ns
from Input to Product Term Clock or Latch Enable (PTCLK)
tinpT Buried Register used as an input register or Latch Data 9 14 ns
Hold Time
Notes:

10. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.
11. Logic Blocks operating in low power mode, add t, p to this spec.
12. Outputs using Slow Output Slew Rate, add tg; gy to this spec.
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Switching Characteristics Over the Operating Range!'%! (continued)
37256V-125 37256V-83
Parameter Description Min. Max. Min. Max. | Unit
tooopri v 12 Product Term Clock or Latch Enable (PTCLK) to Output 16 21 ns

Delay (Through Logic Array)
Pipelined Mode Parameters

ticgl' 1 12 Input Register Synchronous Clock (CLK, CLK4, CLK,,or | 8 12 ns
CLKj3) to Output Register Synchronous Clock (CLK,
CLK1, CLKz, or CLKs)

Operating Frequency Parameters

fmaxi Maximum Frequency with Internal Feedback (Least of 125 83 MHz
1/tsos, 1/(ts + tH)v or 1/tco)

fmaxe Maximum Frequency Data Path in Output Regis- 153.8 125 MHz
tered/Latched Mode (Lesser of 1/(ty + twn), 1/(ts + tn),
or 1/tco)

fmaxs Maximum Frequency with External Feedback (Lesser of 83.3 62.5 MHz
1/(tco + ts) or 1/(tw|_ + tWH))

fmaxa Maximum Frequency in Pipelined Mode (Least of 1/(tco+ | 125 66.6 MHz

t|s), 1/t|CS’ 1/(tWL + tWH)’ 1/(t|s + tIH)’ or 1/fscs)
Reset/Preset Parameters

taw Asynchronous Reset Widthl”] 10 15 ns
tRR Asynchronous Reset Recovery Timel”] 12 17 ns
trol 1 12 Asynchronous Reset to Output 16 21 ns
tew Asynchronous Preset Widthl’] 10 15 ns
tpr Asynchronous Preset Recovery Timel’] 12 17 ns
tool 1 12 Asynchronous Preset to Output 16 21 ns
User Option Parameters

e Low Power Adder 6 6 ns
tsLew Slow Output Slew Rate Adder 2 2 ns
Tap Controller Parameter

frap Tap Controller Frequency B [ 20 ] | 20 [ MHz
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Switching Waveforms

Combinatorial Output
INPUT *
I

tep

!
COMBINATORIAL ><><><>< >< ><*
37256V-10

OUTPUT

Registered Output with Synchronous Clocking

INPUT )‘(
|
ts ty

SYNCHRONOUS —\
CLOCK
tco j(
| |

REGISTERED
OUTPUT

OUTPUT > <j <><><S<

1 1 ]
twh twi
SYNCHRONOUS l/ w
37256V-11

CLOCK

| tcoz
REGISTERED

Registered Output with Product Term Clocking
Input going through the Array
INPUT *
]
I tspr tveT
PRODUCT TERM \
CLOCK
tcopt
REGISTERED
OUTPUT >< ><
[ twh I twi {
PRODUCT TERM / \L__/'/_—
CLOCK 37256V-12
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Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input coming from Adjacent Buried Register

INPUT >.(
[ tispT YHpT
PRODUCT TERM \ \
CLOCK
tcozpT
REGISTERED
oUTPUT XX
' twi l twi {
PRODUCT TERM
CLOCK _/l 37256V-13
Latched Output
INPUT >K

)t(

LATCH ENABLE

™ teoL ™

tsL J/ i 1

tco

LATCHED
OUTPUT

XX

XX

37256V-14

Registered Input

REGISTERED
INPUT
| tis ~tm
INPUT REGISTER
CLOCK
tico

COMBINATORIAL

OUTPUT )< 2 <

I | |
twh twi
CLOCK ,|/ w—_—
37256V-15
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Switching Waveforms (continued)

Clock to Clock

INPUT REGISTER
CLOCK | |
| tics tscs
OUTPUT
REGISTER CLOCK
37256V-16

Latched Input

LATCHED INPUT >(

tis ty |
LATCH ENABLE /P

< tppL ™ tico ™
COMBINATORIAL
OUTPUT >< >< ><><

]

1 |
twh twe
LATCH ENABLE ‘/
37256V-17

Latched Input and Output

LATCHED INPUT X >< ><

LATCHED
OUTPUT

ticor tsL

te

INPUT LATCH
ENABLE

tics

OUTPUT LATCH /——

ENABLE /|

twH twi
LATCH ENABLE ,l/ \L_—)/__—
37256V-18
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Switching Waveforms (continued)

Asynchronous Reset

taw

INPUT >< B )(

[~ tro

S XXXX

- tRR

CLOCK

37256V-19

Asynchronous Preset

tpw

INPUT >< >K

< to

o XXXX

~— tpR

CLOCK

37256V-20

OutputEnable/Disable

INPUT

I ter

OUTPUTS

/AN

37256V-21
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type ange
125 CY37256VP160-125AC A160 160-Pin Thin Quad Flatpack Commercial
CY37256VP208-125NC N208 208-Pin Plastic Quad Flatpack
CY37256VP256-125BGC BG256 | 256-Lead Ball Grid Array
CY37256VP160-125Al A160 160-Pin Thin Quad Flatpack Industrial
CY37256VP208-125NI N208 208-Pin Plastic Quad Flatpack
83 CY37256VP160-83AC A160 160-Pin Thin Quad Flatpack Commercial
CY37256VP208-83NC N208 208-Pin Plastic Quad Flatpack
CY37256VP256-83BGC BG256 | 256-Lead Ball Grid Array
CY37256VP160-83Al A160 160-Pin Thin Quad Flatpack Industrial
CY37256VP208-83NIi N208 208-Pin Plastic Quad Flatpack
Shaded areas contain advance information.
ISR, UltraLogic, Ultra37000, /Impulse3, InSRkit, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.

Document #: 38-00606
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FLASH370i™ ISR™
CPLD Family

YPRESS

UltraLogic™ High-Density Flash CPLDs

Features

« Flash In-System Reprogrammable (ISR™) CMOS
CPLDs

— Combines on board reprogramming with pinout flex-
ibility and a simple timing model

—Design changes don’t cause pinout or timing
changes

—JTAG interface
« High density
—32-128 macrocells
—32-128 /0 pins
— Multiple clock pins
« Fully PCI compliant
« Bus Hold capabilities on all I/Os and dedicated inputs
« High speed
—'tPD =8.5-10 ns
—tg=5-7ns
—tco=6-7ns
« Fast Programmable Interconnect Matrix (PIM)
— Uniform predictable delay, independent of routing
« Intelligent product term allocator
—0-16 product terms to any macrocell
—P_rovldes product term steering on an individual ba-
sis
—Pr?lvides product term sharing among local macro-
cells

« Simple timing model

— No fanout delays

— No expander delays

— No dedicated vs. I/O pin delays

— No additional delay through PIM

—No penalty for using full 16 product terms

—No delay for steering or sharing product terms
« Flexible clocking

—2-4 clock pins per device

— Clock polarity control

FLASH370i Selection Guide

« Security bit and user ID supported

« Packages
—44-160 pins
—PLCC, CLCC, PGA, CQFP, and TQFP packages

o Warp2®
— Low-cost IEEE 1164-compliant VHDL development
system

— Available on PC, Sun, and HP platforms
— Supports all PLDs, CPLDs, FPGAs

o Warp2Sim™
—Includes capabilities of Warp2 and ViewLogic’s
ViewSim
— Provides dynamic timing solutions for all Cypress
PLDs, CPLDs, and FPGAs

o Warp3® CAE development system
— VHDL input
— ViewLogic graphical user interface
—Schematic capture (ViewDraw™)
— VHDL simulation (ViewSim™)
— Available on PC, Sun, and HP platforms

General Description

The FLASH370i™ family of CMOS CPLDs provides a range of
high-density programmable logic solutions with unparalleled
performance. Each member of the family is designed with
Cypress’s state-of-the-art 0.65-micron Flash technology.

All of the UltraLogic FLASH370i devices are electrically eras-
able and In-System Reprogrammable (ISR), which simplifies
both design and manufacturing flows, thereby reducing costs.
Because of the superior routability of the FLASH370i devices,
ISR allows users to change existing logic designs without
changing pinout assignments or timing. The Cypress ISR
function is implemented through a JTAG serial interface. Data
is shifted in and out through the SDI and SDO pins, respective-
ly. The ISR interface is enabled from the programming voltage
pin (ISRgy). The entire family is fully compliant with the PCI
Local Bus specification, meeting all the electrical and timing
requirements. Also, the entire family features bus-hold capa-
bilities on all I/0Os and dedicated inputs. Additionally, the entire
family is security bit and user ID supported (when the security
bit is programmed, all locations cannot be verified).

Dedicated
Device Pins Macrocells Inputs I/0 Pins Flip-Flops | Speed (tpp) | Speed (fyax)
371i 44 32 5 32 44 8.5 143
372i 44 64 5 32 76 10 125
373i 84/100 64 5 64 76 10 125
374i 84/100 128 5 64 140 10 125
375i 160 128 5 128 140 10 125
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General Description (continued)

The FLAsH370i family is designed to bring the flexibility, ease
of use and performance of the 22V10 to high-density CPLDs.
The architecture is based on a number of logic blocks that are
connected by a Programmable Interconnect Matrix (PIM).
Each logic block features its own product term array, product
term allocator array, and 16 macrocells. The PIM distributes
signals from the logic block outputs and all input pins to the
logic block inputs.

The family features a wide variety of densities and pin counts
to choose from. At each density there are two packaging op-
tions to choose from—one that is I/O intensive and another
that is register intensive. For example, the CY7C374i and
CY7C375i both feature 128 macrocells. On the CY7C374i,
available in 84-pin packages, half of the macrocells are buried.
On the CY7C375i, available in 160-pin packages, all of the
macrocells are fed to I/O pins. Figure 1shows a block diagram
of the CY7C374i/5i.

Functional Description

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) consists of a
completely global routing matrix for signals from I/O pins and
feedbacks from the logic blocks. The PIM is an extremely ro-
bust interconnect that avoids fitting and density limitations.
Routing is automatically accomplished by software and the

Logic Block Diagram

propagation delay through the PIM is transparent to the user.
Signals from any pin or any logic block can be routed to any or
all logic blocks.

The inputs to the PIM consist of all I/O and dedicated input pins
and all macrocell feedbacks from within the logic blocks. The
number of PIM inputs increases with pincount and the number
of logic blocks. The outputs from the PIM are signals routed
to the appropriate logic block(s). Each logic block receives 36
inputs from the PIM and their complements, allowing for 32-bit
operations to be implemented in a single pass through the
device. The wide number of inputs to the logic block also im-
proves the routing capacity of the FLASH370i family.

An important feature of the PIM is simple timing. The propa-
gation delay through the PIM is accounted for in the timing
specifications for each device. There is no additional delay for
traveling through the PIM. In fact, all inputs travel through the
PIM. Likewise, there are no route-dependent timing parame-
ters on the FLASH370i devices. The worst-case PIM delays are
incorporated in all appropriate FLASH370i specifications.

Routing signals through the PIM is completely invisible to the
user. All routing is accomplished by software—no hand rout-
ing is necessary. Warp and third-party development packages
automatically route designs for the FLASH370i family in a mat-
ter of minutes. Finally, the rich routing resources of the
FLASH370i family accommodate last minute logic changes
while maintaining fixed pin assignments.

CLOCK

INPUTS INPUTS

1 4
INPUT INPUT/CLOCK
MACROCELL MACROCELLS
4 'R } 4
LOGIC LOGIC
8/16 1/Os C>“"4_ BLRCK 36 36 BLOCK —<_—> 8/161/0s
I 16 PIM 16 T
LOGIC LOGIC
8/16 1/0s << BLOCK | 36 36 BLgCK —>—p<— 8/161/0s
‘ T 16 16 T
LOGIC LOGIC
8/16 1/0s C>§<—+ BL%CK 36 36 BL(l):CK —-D—7C> 8/16 1/0s
‘ 16 16 ‘
LOGIC LOGIC
8/16I/05C>§ BLBCK 36 36 BL%CK —-D—?D 8/16 1/0s
16 16 7C8740i-1
32/64 32/64

Figure 1. CY7C374i/5i Block Diagram
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0-16 2 r242
PRODUCT
TERMS [MACRO- /0
CELL CELL <
1 1
6 L] L] | .
0_1 6 [ L] L]
PRODUCT __° s *
TERMS [MACRO- 1/0
CELL CELL <
8 8
36 72x86 80 PRODUCT
ER?M PRODUCT TERM TERM PH%‘[]S or —
ARRAY ALLOCATOR | PHERME! MACRO- 0
CELL CELL <=
9 9
* L] L]
L] L] L]
0-16 . . .
vy MACRO /0
TERMS -
CELL CELL S
16 16
TO 18
PIM e
flash370i~2
Figure 2. Logic Block for CY7C371i, CY7C373i, and CY7C375i (I/O Intensive)
0-16 ]/2 /} 2 2
PRODUCT
TERMS MACRO- I/0
CELL CELL
7
0-16 ! T
6 PRODUCT [
TERMS MACRO-
CELL to cells
2 35,7
FROM
PIM 36 72x86 80 PRODUCT
PRODUCT TERM TERM
ARRAY ALLOCATOR -
0-16
PRODUCT [
TERMS MACRO- 1/0
CELL CELL
9 9
0-16 I
PRODUCT I
TERMS MACRO-
CELL
1o 16 s
16
8

flash370i-3

Figure 3. Logic Block for CY7C372i and CY7C374i (Register Intensive)
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Logic Block

The logic block is the basic building block of the FLASH370i
architecture. It consists of a product term array, an intelligent
product-term allocator, 16 macrocells, and a number of I/O
cells. The number of I/O cells varies depending on the device
used.

There are two types of logic blocks in the FLASH370i family.
The first type features an equal number (16) of /O cells and
macrocells and is shown in Figure 2. This architecture is best
for I/O-intensive applications. The second type of logic block
features a buried macrocell along with each 1/0 macrocell. In
other words, in each logic block, there are eight macrocells that
are connected to I/O cells and eight macrocells that are only
internally fed back to the PIM. This organization is designed
for register-intensive applications and is displayed in Figure 3.
Note that at each FLASH370i density (except the 32-macrocell
CY7C371i), an I/0 intensive and a register-intensive device is
available.

Product Term Array

Each logic block features a 72 x 86 programmable product
term array. This array is fed with 36 inputs from the PIM, which
originate from macrocell feedbacks and device pins. Active
LOW and active HIGH versions of each of these inputs are
generated to create the full 72-input field. The 86 product
terms in the array can be created from any of the 72 inputs.

Of the 86 product terms, 80 are for general-purpose use for the
16 macrocells in the logic block. Four of the remaining six
product terms in the logic block are output enable (OE) product
terms. Each of the OE product terms controls up to eight of
the 16 macrocells and is selectable on an individual macrocell
basis. In other words, each I/O cell can select between one of
two OE product terms to control the output buffer. The first two
of these four OE product terms are available to the upper half
of the 1/O macrocells in a logic block. The other two OE prod-
uct terms are available to the lower half of the I/O macrocells
in a logic block. The final two product terms in each logic block
are dedicated asynchronous set and asynchronous reset
product terms.

Product Term Allocator

Through the product term allocator, software automatically dis-
tributes product terms among the 16 macrocells in the logic
block as needed. A total of 80 product terms are available from
the local product term array. The product term allocator pro-
vides two important capabilities without affecting performance:
product term steering and product term sharing.

Product Term Steering

Product term steering is the process of assigning product
terms to macrocells as needed. For example, if one macrocell
requires ten product terms while another needs just three, the
product term allocator will “steer” ten product terms to one
macrocell and three to the other. On FLASH370i devices, prod-
uct terms are steered on an individual basis. Any number
between 0 and 16 product terms can be steered to any mac-
rocell. Note that 0 product terms is useful in cases where a
particular macrocell is unused or used as an input register.

Product Term Sharing

Product term sharing is the process of using the same product
term among multiple macrocells. For example, if more than

one output has one or more product terms in its equation that
are common to other outputs, those product terms are only
programmed once. The FLASH370i product term allocator al-
lows sharing across groups of four output macrocells in a vari-
able fashion. The software automatically takes advantage of
this capability—the user does not have to intervene. Note that
greater usable density can often be achieved if the user “floats”
the pin assignment. This allows the compiler to group macro-
cells that have common product terms adjacently.

Note that neither product term sharing nor product term steer-
ing have any effect on the speed of the product. All worst-case
steering and sharing configurations have been incorporated in
the timing specifications for the FLASH370i devices.

FLASH370i Macrocell

1/O Macrocell

Within each logic block there are 8 or 16 /O macrocells de-
pending on the device used. Figure 4 illustrates the architec-
ture of the 1/0O macrocell. The macrocell features a register that
can be configured as combinatorial, a D flip-flop, a T flip-flop,
or a level-triggered latch.

The register can be asynchronously set or asynchronously re-
set at the logic block level with the separate set and reset prod-
uct terms. Each of these product terms features programma-
ble polarity. This allows the registers to be set or reset based
on an AND expression or an OR expression.

Clocking of the register is very flexible. Depending on the de-
vice, either two or four global synchronous clocks are available
to clock the register. Furthermore, each clock features pro-
grammable polarity so that registers can be triggered on falling
as well as rising edges (see the Dedicated/Clock Inputs sec-
tion). Clock polarity is chosen at the logic block level.

At the output of the macrocell, a polarity control mux is avail-
able to select active LOW or active HIGH signals. This has the
added advantage of allowing significant logic reduction to oc-
cur in many applications.

The FLASH370i macrocell features a feedback path to the PIM
separate from the I/O pin input path. This means that if the
macrocell is buried (fed back internally only), the associated
1/0 pin can still be used as an input.

Buried Macrocell

Some of the devices in the FLASH370i family feature additional
macrocells that do not feed individual I/O pins Figure 5. dis-
plays the architecture of the 1/O and buried macrocells for
these devices. The I/O macrocell is identical to the 1/O mac-
rocell for devices without buried macrocells.

The buried macrocell is very similar to the /O macrocell.
Again, it includes a register that can be configured as combi-
natorial, a D flip-flop, a T flip-flop, or a latch. The clock for this
register has the same options as described for the I/O macro-
cell. The primary difference between the I/O macrocell and the
buried macrocell is that the buried macrocell does not have the
ability to output data directly to an I/O pin.

One additional difference on the buried macrocell is the addi-
tion of input register capability. The buried macrocell can be
configured to act as an input register (D-type or latch) whose
input comes from the 1/0 pin associated with the neighboring
macrocell. The output of all buried macrocells is sent directly
to the PIM regardless of its configuration.
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Note:

1. C1is not used on the CY7C371i and CY7C372i since the mux size is 2:1.
2. C9is not used on the CY7C371i and CY7C372i since the mux size is 2:1. two clocks.
3. C8and C9 are not included on the CY7C371i and CY7C372i since each

input/clock pin has the other input/clock pin on its clock.

Figure 5. Input Pins
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Figure 7. Input/Clock Pins

FLASH370i I/O Cell

The I/O cell on the FLASH370i devices is illustrated along with
the I/O macrocell in Figures 6 and 4. The user can program
the I/O cell to change the way the three-state output buffer is
enabled and/or disabled. Each output can be set permanently
on (output only), permanently off (input only), or dynamically
controlled by one of two OE product terms.

Dedicated/Clock Inputs

Six pins on each member of the FLASH370i family are desig-
nated as input-only. There are two types of dedicated inputs
on FLASH370i devices: input pins and input/clock pins. Figure
5illustrates the architecture for input pins. Four input options
are available for the user: combinatorial, registered, dou-
ble-registered, or latched. If a registered or latched option is

selected, any one of the input clocks can be selected for con-
trol. Figure 7 shows the input/clock macrocell. The CY7C371i
and CY7C372i have two input/clock pins while the other devic-
es in the family have four input/clock pins. Like the input pins,
input/clock pins can be combinatorial, registered, double reg-
istered, or latched. In addition, these pins feed the clocking
structures throughout the device. The clock path at the input
is user-configurable in polarity. The polarity of the clock signal
can also be controlled by the user. Note that this polarity is
separately controlled for input registers and output registers.

Timing Model

One of the most important features of the FLASH370i family is
the simplicity of its timing. All delays are worst case and sys-
tem performance is unaffected by the features used or notused
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Figure 8. Timing Model for CY7C371i

on the parts. Figure 8illustrates the true timing model for the
8.5-ns devices. For combinatorial paths, any input to any out-
put incurs an 8.5-ns worst-case delay regardless of the
amount of logic used. For synchronous systems, the input
set-up time to the output macrocells for any input is 5.0 ns and
the clock to output time is also 6.0 ns. These measurements
are for any output and clock, regardless of the logic used.
Stated another way, the FLASH370i features:

¢ no fanout delays

¢ no expander delays
no dedicated vs. I/O pin delays
no additional delay through PIM
no penalty for using 0—16 product terms
no added delay for steering product terms
no added delay for sharing product terms
no routing delays
no output bypass delays
The simple timing model of the FLASH370i family eliminates
unexpected performance penalties.

3

.
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PCI Compliance

The FLASH370i family of CMOS CPLDs are fully compliant with
the PCI Local Bus Specification published by the PCI Special
Interest Group. The simple and predictable timing model of
FLASH370i ensures compliance with the PCI AC specifications
independent of the design. On the other hand, in CPLD and
FPGA architectures without simple and predictable timing, PCI
compliance is dependent upon routing and product term dis-
tribution.

Bus-Hold Capabilities on all I/Os and Dedicated Inputs

In addition to ISR capability, a new feature called bus-hold has
been added to all FLASH370i I/Os and dedicated input pins.
Bus-hold, which is an improved version of the popular internal
pull-up resistor, is a weak latch connected to the pin that does
not degrade the device’s performance. As a latch, bus-hold
recalls the last state of a pin when it is three-stated, thus re-
ducing system noise in bus-interface applications. Bus-hold
additionally allows unused device pins to remain unconnected
on the board, which is particularly useful during prototyping as
designers can route new signals to the device without cutting
trace connections to Vg or Gyp.

Development Software Support

Warp2

Warp2 is a state-of-the-art VHDL compiler for designing with
Cypress PLDs, CPLDs, and FPGAs. Warp2 utilizes a proper
subset of IEEE 1164 VHDL as the Hardware Description Lan-
guage (HDL) for design entry. VHDL provides a number of
significant benefits for design entry. Warp2 accepts VHDL in-
put, synthesizes and optimizes the entered design, and out-
puts a JEDEC map for the desired FLASH370i device. For sim-
ulation, Warp2 provides the graphical waveform simulator
called Nova as well as VHDL and Verilog Timing Models.

VHDL (VHSIC Hardware Description Language) is an open,
powerful, non-proprietary language that is a standard for be-
havioral design entry and simulation. It is already mandated
for use by the Department of Defense and supported by every
major vendor of CAE tools. VHDL allows designers to learn a
single language that is useful for all facets of the design pro-
cess. See the Warp2 data sheet for further information.

Warp3

Warp3is a sophisticated development system that is based on
the latest version of ViewLogic’s CAE design environment.
Warp3 features schematic capture (ViewDraw), VHDL wave-
form simulation (ViewSim), a VHDL debugger, and VHDL syn-
thesis, all integrated in a graphical design environment. Warp3
is available on PCs using Windows 3.1 or subsequent versions
and on Sun and Hewlett Packard workstations. See the Warp3
data sheet for further information.

Warp2Sim™

This development system includes the capbilities of Warp2
and ViewLogic’'s ViewSim package which provides dynamic
timing solutions for all Cypress PLDs, CPLDs, and FPGAs.

Third-Party Software

Cypress maintains a strong commitment to third-party design
software vendors. All major third-party software vendors (in-
cluding ABEL™, LOG/iC™, CUPL™, and Minc) will provide
support for the FLASH370i family of devices. To expedite this
support, Cypress supplies vendors with all pertinent architec-
tural information as well as design fitters for our products.

Programming

There are four programming options available for FLASH370i
devices. The first is to use a PC with the FLASH370i ISR pro-
gramming cable and software. With this method, the ISR pins
of the FLASH370i devices are routed to a connector at the edge
of the printed circuit board. The ISR programming cable is
then connected between the parallel port of the PC and this
connector. A simple configuration file instructs the ISR soft-
ware of the programming operations to be performed on each
of the FLASH370i devices in the system. The ISR software then
automatically completes all of the necessary data manipula-
tions required to accomplish the programming, reading, verify-
ing, and other ISR functions. For more information on Cypress
ISR Interface, see the ISR Programming Kit.

The second method for programming FLASH370i devices is on
an ATE (automatic test equipment). If this method is selected,
the FLASH370i ISR software generates programming test vec-
tors for the target tester.

3-66



!lt

i
3

s

FLASH370i™ ISR™
CPLD Family

¥ CYPRESS

!||

The third programming option for FLASH370i devices is to uti-
lize the embedded controller or processor that already exists
in the system. The FLASH370i ISR software assists in this
method by converting the device JEDEC maps into the ISR
serial stream that contains the ISR instruction information and
the addresses and data of locations to be programmed. The
embedded controller then simply directs this ISR stream to the
chain of FLASH370i devices to complete the desired reconfig-
uring or diagnostic operations.

The fourth method for programming FLASH370i devices is to
use the same parallel programmer that is currently being used
to program FLASH370 devices. Since the programming algo-
rithms are the same, normal third party programming support
for the FLASH370i family is readily available.

For all pinout, electrical, and timing requirements, refer to de-
vice data sheets. For ISR cable and software specifications,
refer to ISR Kit data sheets. For detailed description of ISR

capabilities, refer to the Cypress application note, “An Intro-
duction to In System Reprogramming with FLASH370i.”

The Impulse3™ device programmer from Cypress will pro-
gram all Cypress PLDs, CPLDs, FPGAs, and PROMs. This
unit is a programmer that connects to any IBM-compatible PC
via the printer port. For further information see the Impulse3
data sheet.

Third-Party Programmers

As with development software, Cypress supports third-party
programmers. All major third-party programmers (including
Data I/O, Logical Devices, Minato, SMS, and Stag) will support
the FLASH370i family.

Document #: 38-00493-B

ISR, UltraLogic, FLASH370i, Warp2Sim, and Impulse3 are trademarks of Cypress Semiconductor Corporation.
Warp2, Warp3 are registered trademarks of Cypress Semiconductor Corporation.

ViewSim and ViewDraw are trademarks of ViewLogic.
ABEL is a trademark of Data I/O Corporation.
LOG/IC is a trademark of Isdata Corporation.
CUPL is a trademark of Logical Devices, Inc.
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UltraLogic™ 32-Macrocell Flash CPLD

Features

« 32 macrocells in two logic blocks

« 321/0 pins

« 5 dedicated inputs including 2 clock pins

« In-System Reprogrammable (ISR™) Flash technology
—JTAG interface

Bus Hold capabilities on all I/Os and dedicated inputs

signed to bring the ease of use and high performance of the
22V10, as well as PCl Local Bus Specification support, to
high-density CPLDs.

Like all of the UltraLogic™ FLASH370i devices, the CY7C371i
is electrically erasable and In-System Reprogrammable (ISR),
which simplifies both design and manufacturing flows, thereby
reducing costs. The Cypress ISR function is implemented
through a JTAG serial interface. Data is shifted in and out
through the SDI and SDO pins. The ISR interface is enabled

« No hidden delays using the programming voltage pin (ISRgy). Additionally, be-
« High speed cause of the superior routability of the FLASH370i devices, ISR
—f =143 MHz often allows users to change existing logic designs while si-
MAX = multaneously fixing pinout assignments.
—tpp=8.5ns The 32 macrocells in the CY7C371i are divided between two
—tg=5ns logic blocks. Each logic block includes 16 macrocells, a 72 x
—tco=6ns 86 product term array, and an intelligent product term allocator.

Fully PCI compliant
Available in 44-pin PLCC, and TQFP packages
Pin compatible with the CY7C372i

Functional Description

The CY7C371i is an In-System Reprogrammable Complex
Programmable Logic Device (CPLD) and is part of the
FLASH370i™ family of high-density, high-speed CPLDs. Like
all members of the FLASH370i family, the CY7C371i is de-

The logic blocks in the FLASH370i architecture are connected
with an extremely fast and predictable routing resource—the
Programmable Interconnect Matrix (PIM). The PIM brings
flexibility, routability, speed, and a uniform delay to the inter-
connect.

Like all members of the FLASH370i family, the CY7C371iis rich
in I/O resources. Each macrocell in the device features an
associated /O pin, resulting in 32 I/O pins on the CY7C371i.
In addition, there are three dedicated inputs and two in-
put/clock pins.

Logic Block Diagram
CLOCK
INPUTS |NpyTS
3 2
INPUT INPUT/CLOCK
MACROCELLS | MACROCELLS
2 2
16 1/0s LOGIC LOGIC 16 1/0s
1/0¢-1/015 BLXCK 36 PIM 36 BLgCK 1/O46-1/031
16 16
16 16
Selection Guide
7C371i-143 | 7C371i-110 | 7C371i-83 | 7C371iL-83 | 7C371i-66 | 7C371iL-66
Maximum Propagation Delay, tpp (ns) 8.5 10 12 12 15 15
Minimum Set-Up, tg (ns) 5 6 8 8 10 10
Maximum Clock to Output, tco (ns) 6 6.5 8 8 10 10
Typical Supply Comm./Ind. 75 75 75 45 75 45
Current, Igg (MA)
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Functional Description (continued)

Finally, the CY7C371i features a very simple timing model.
Unlike other high-density CPLD architectures, there are no
hidden speed delays such as fanout effects, interconnect de-
lays, or expander delays. Regardless of the number of re-
sources used or the type of application, the timing parameters
on the CY7C371i remain the same.

Logic Block

The number of logic blocks distinguishes the members of the
FLASH370i family. The CY7C371i includes two logic blocks.
Each logic block is constructed of a product term array, a prod-
uct term allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370i logic block includes
36 inputs from the PIM and outputs 86 product terms to the
product term allocator. The 36 inputs from the PIM are avail-
able in both positive and negative polarity, making the overall
array size 72 x 86. This large array in each logic block allows
for very complex functions to be implemented in a single pass
through the device.

Product Term Allocator

The product term allocator is a dynamic, configurable resource
that shifts product terms to macrocells that require them. Any
number of product terms between 0 and 16 inclusive can be
assigned to any of the logic block macrocells (this is called
product term steering). Furthermore, product terms can be
shared among multiple macrocells. This means that product
terms that are common to more than one output can be imple-
mented in a single product term. Product term steering and
product term sharing help to increase the effective density of
the FLASH370i CPLDs. Note that product term allocation is
handied by software and is invisible to the user.

I/O Macrocell

Each of the macrocells on the CY7C371i has a separate as-
sociated 1/O pin. The input to the macrocell is the sum of
between 0 and 16 product terms from the product term alloca-
tor. The macrocell includes a register that can be optionally
bypassed. It also has polarity control, and two global clocks to
trigger the register. The macrocell also features a separate
feedback path to the PIM so that the register can be buried if
the I/O pin is used as an input.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the
two logic blocks on the CY7C371i to the inputs and to each
other. All inputs (including feedbacks) travel through the PIM.
There is no speed penalty incurred by signals traversing the
PIM.

Programming

For an overview of ISR programming, refer to the FLASH370i
Family data sheet and for ISR cable and software specifica-
tions, refer to ISR data sheets. For a detailed description of
ISR capabilities, refer to the Cypress application note, “An In-
troduction to In System Reprogramming with FLASH370i.”

PCI Compliance

The FLASH370i family of CMOS CPLDs are fully compliant with
the PCI Local Bus Specification published by the PCI Special
Interest Group. The simple and predictable timing model of
FLASH370i ensures compliance with the PCI AC specifications
independent of the design. On the other hand, in CPLD and
FPGA architectures without simple and predictable timing, PCI
compliance is dependent upon routing and product term dis-
tribution.

Bus Hold Capabilities on all I/Os and Dedicated Inputs

In addition to ISR capability, a new feature called bus-hold has
been added to all FLASH370i I/Os and dedicated input pins.
Bus-hold, which is an improved version of the popular internal
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pull-up resistor, is a weak latch connected to the pin that does
not degrade the device’s performance. As a latch, bus-hold
recalls the last state of a pin when it is three-stated, thus re-
ducing system noise in bus-interface applications. Bus-hold
additionally allows unused device pins to remain unconnected
on the board, which is particularly useful during prototyping as
designers can route new signals to the device without cutting
trace connections to Vg or GND.

Design Tools
Development software for the CY7C371i is available from Cy-

PRELIMINARY CY7C371i
Ambient Temperature with
Power Applied -55°C to +125°C
Supply Voltage to Ground Potential.................. -0.5V to +7.0V
DC Voltage Applied to Outputs
in High Z State -0.5V to +7.0V
DC Input Voltage —-0.5V to +7.0V

DC Program Voltage..........cccvueueviimeeiininininncnesieieniens

Output Current into Outputs (LOW)
Static Discharge Voltage

press’s Warp2®, Warp2Sim™, and Warp3® software packag-
es. All of these products are based on the IEEE-standard
VHDL language. Cypress also actively supports third-party
design tools such as ABEL™, CUPL™, MINC, and LOG/iC™.
Please refer to third-party tool support for further information.

(per MIL-STD-883, Method 3015)
Latch-Up CUrrent .........cccocerceiicnercenevnecineseeienas >200 mA

Operating Range

5 f Ambient
Maximum Ratings Range Temperature Vee
(Above which the useful life may be impaired. For user guide- Commercial 0°C to +70°C 5V +5%
lines, not tested.) Industrial —40°C to +85°C 5V £ 10%
Storage Temperature .........coceeeveeeerevreerenennes -65°C to +150°C
Electrical Characteristics Over the Operating Rangel'!

Parameter Description Test Conditions Min. | Typ. | Max. | Unit
Vou Output HIGH Voltage | Vg =Min. | lop = 3.2 mA (Coml/ind)?! 2.4 v
VoL Output LOW Voltage Ve =Min. | lo, = 16 mA (Com'lind)i?! 0.5 v
Viy Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all 2.0 7.0 Vv

inputs
Vi Input LOW Voltage Guaranteed Input Logical LOW Voltage for all -0.5 0.8 \
inputs!
lix Input Load Current V| = Internal GND, V| = V¢ -10 +10 nA
loz Output Leakage Current | GND < Vg < V¢, Output Disabled ~-50 +50 uA
los OUtpUt Short VCC = Max., VOUT =0.5V -30 -160 mA
Circuit Current!5!
lec Power Supply Current Vee =Max., loyr =0 mA, . Com’V/Ind. 75 125 mA
f=1mHz, Viy=GND, Voo™ Feomi _e6, 83 45 | 75 | mA
IgHL Input Bus Hold LOW Vee =Min,, V) = 0.8V +75 HA
Sustaining Current
lgHH Input Bus Hold HIGH Vge = Min,, Vi = 2.0V -75 uA
Sustaining Current
lgHLO Input Bus Hold LOW Vee = Max. +500 | pA
Overdrive Current
IsyHO Input Bus Hold HIGH Ve = Max. -500 | pA
Overdrive Current
Notes:
1. See the last page of this specification for Group A subgroup testing information.
2. lop=-2mA, lg =2 mA for SDO.
3. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
4. Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Voyt = 0.5V has been chosen to avoid test
problems caused by tester ground degradation.
5. Tested initially and after any design or process changes that may affect these parameters.
6. Measured with 16-bit counter programmed into each logic block.
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Capacitancel®!

Parameter Description Test Conditions Min. Max. Unit
C|,o[7] Input Capacitance Vin = 5.0V at f=1 MHz 8 pF
Cork Clock Signal Capacitance | Vjy=5.0V atf=1MHz 5 12 pF
Inductance’!

Parameter Description Test Conditions 44-Lead TQFP | 44-Lead PLCC | Unit
L Maximum Pin Inductance | Vg =5.0V atf=1 MHz 2 5 nH
Endurance Characteristics'®

Parameter Description Test Conditions Min. Unit

N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL)
5V 5V
OUTPUT 4 OUTPUT 4 .
$ 170Q (COM'L) g 700 (COML)
35 pF 3 2360 (MIL) 5pF 3 236Q (MIL)
INCLUDING l 1 INCLUDING _T_ j_
JIG AND = = 7a7iia JIG AND = = 7¢371i-5
SCOPE SCOPE (b)
(a) ALL INPUT PULSES
3.0v
. . 90%
Equivalent to: THEVENIN EQUIVALENT 10%
99Q (COM'L) GND °
136Q (MIL) 2.08V(COM'L) <ons
OUTPUT O——wWA——0O 2.13V(MIL) - <2ns
() 7c371i-6
Output Waveform Measurement Level

Parameter'®! Vx
VO -
0.5V Vi

0.5V —
VOL:_
0.5V —Y _ Von
Vy :_
teaq) Vihe
VX |-

Note:
7. Cl/O for ISRgy is 15 pF Max.
8. tgg measured with 5-pF AC Test Load and tzp measured with 35-pF ACTest Load.
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Switching Characteristics Over the Operating Rangel®]

v 7C371i-83 | 7C371i-66
7C371i-143 | 7C371i-110 | 7C371iL-83 | 7C371iL-66

Parameter Description Min. | Max.| Min. | Max. | Min. |{ Max.| Min. | Max. | Unit

Combinatorial Mode Parameters

tep Input to Combinatorial Output 8.5 10 12 15 ns

teDL Input to Output Through Transparent Input 11.5 13 18 22 ns
or Output Latch

trpLL Input to Output Through Transparent Input 135 15 20 24 ns
and Output Latches

tea Input to Output Enable 13 14 19 24 ns

teR Input to Output Disable 13 14 19 24 ns

Input Registered/Latched Mode Parameters

tL Clock or Latch Enable Input LOW Timel®! | 2.5 3 4 5 ns

twH Clock or Latch Enable Input HIGH Timel®! | 2.5 3 4 5 ns

tis Input Register or Latch Set-Up Time 2 3 4 ns

™ Input Register or Latch Hold Time 2 2 3 4 ns

tico Input Register Clock or Latch Enable to 12 14 19 24 ns
Combinatorial Output

ticoL Input Register Clock or Latch Enable to Out- 14 16 21 26 ns

put Through Transparent Output Latch
Output Registered/Latched Mode Parameters

tco Clock or Latch Enable to Output 6 6.5 8 10 ns

ts Set-Up Time from Input to Clock or Latch 5 6 8 10 ns
Enable

ty Register or Latch Data Hold Time 0 0 0 0 ns

tcoz Output Clock or Latch Enable to Output De- 12 14 19 24 ns
lay (Through Memory Array)

tscs Output Clock or Latch Enable to Output 7 9 12 15 ns
Clock or Latch Enable (Through Memory
Array)

tsL Set-Up Time from Input Through Transpar- 9 10 12 15 ns
ent Latch to Output Register Clock or Latch
Enable

the Hold Time for Input Through Transparent 0 0 0 0 ns
Latch from Output Register Clock or Latch
Enable

fmaxi Maximum Frequency with Internal Feed- 143 111 83.3 66.6 MHz
back (Least of 1/tggg, 1/(tg + ), or 1/tco)l%!

fmaxe Maximum Frequency Data Path in Output | 166.7 153.8 100 83.3 MHz

Registered/Latched Mode (Lesser of 1/(tyy,
+ tWH)v 1/(ts + tH)’ or 1/tco)[5]

fmaxs Maximum Frequency with external feed- 91 80 50 41.6 MHz
back é}Lesser of 1/(tco + tg) and 1/(ty +
twi)!

Note:

9. Al AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.
10. This specification is intended to guarantee interface compatibility of the other members of the CY7C370i family with the CY7C371i. This specification is met
for the devices operating at the same ambient temperature and at the same power supply voltage.
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Switching Characteristics Over the Operating Range!®! (continued)
7C371i-83 | 7C371i-66
7C371i-143 | 7C371i-110 | 7C371iL-83 | 7C371iL-66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
ton-tiy Output Data Stable from Output clock Minus 0 0 0 0 ns
37x Input Register Hold Time for 7C37x(5:10
Pipelined Mode Parameters
tics Input Register Clock to Output Register 7 9 12 15 ns
Clock
fmaxa Maximum Frequency in Pipelined Mode 125 111 76.9 62.5 MHz
(Least of 1/(tco + t|s), 1/t|CS’ 1/(tw|_ + twh),
1/(tig + tip), or 1tgcs)
Reset/Preset Parameters
taw Asynchronous Reset Widthl®] 8 10 15 20 ns
trRR Asynchronous Reset Recovery Timel®! 10 12 17 22 ns
trRo Asynchronous Reset to Output 14 16 21 26 ns
tow Asynchronous Preset Width!] 8 10 15 20 ns
tpp Asynchronous Preset Recovery Timel®! 10 12 17 22 ns
Tap Controller Parameters
frap | Tap Controller Frequency | 500 l | 500 | ] 500 l | 500 | l kHz
Switching Waveforms
Combinatorial Output
INPUT *
I trp |
COMBINATORIAL
ouTPUT >O<><><>OOL
7¢371i-7
Latched Output
INPUT X )‘(
ts ] tH 1
LATCH ENABLE
[~ tpoL tco
LATCHED
OUTPUT >< >< >< ><

7¢371i-8
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Switching Waveforms (continued)

!

L

Registered Input

REGISTERED
INPUT
f YH

I tis

INPUT REGISTER

CLOCK -
COMBIN/-(\)TL?I_F;IS% >< ><

' twH | twt |
o _} M—- 7¢371i-9
Clock to Clock
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Switching Waveforms (continued)

PRELIMINARY CY7C371i

Latched Input and Output

LATCHED INPUT
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Asynchronous Reset

\l\—tv\:_/'f——
7¢371i-12

trRw
INPUT >< ><
—— tao —1
e XX

— tgr——
CLOCK

7¢371i-13

Asynchronous Preset
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Switching Waveforms (continued)
Output Enable/Disable
INPUT
‘Ea‘j tea™
OUTPUTS ) <\
Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
143 CY7C371i-143AC A44 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371i-143JC J67 44-Lead Plastic Leaded Chip Carrier
110 CY7C371i-110AC A44 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371i-110JC J67 44-Lead Plastic Leaded Chip Carrier
83 CY7C371i-83AC Ad4 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371i-83JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371i-83Al Ad4 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371i-83JI J67 44-Lead Plastic Leaded Chip Carrier
CY7C371iL-83AC A44 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371iL-83JC J67 44-| ead Plastic Leaded Chip Carrier
CY7C371iL-83Al A44 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371iL-83JI J67 44-Lead Plastic Leaded Chip Carrier
66 CY7C371i-66AC A44 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371i-66JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371i-66Al A44 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371i-66JI J67 44-Lead Plastic Leaded Chip Carrier
CY7C371iL-66AC Ad44 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371iL-66JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371iL-66Al Ad4 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371iL-66JI J67 44-Lead Plastic Leaded Chip Carrier

Document #: 38-00497-B

Warp2Sim, FLASH370, FLASH370i, ISR, and UltraLogic are trademarks of Cypress Semiconductor Corporation

Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.
ABEL is a trademark of Data I/O Corporation.
LOG/iC is a trademark of Isdata Corporation.
CUPL is a trademark of Logical Devices Incorporated.
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UltraLogic™ 64-Macrocell Flash CPLD

Features

- 64 macrocells in four logic blocks

- 321/0 pins

- 5 dedicated inputs including 2 clock pins

In-System Reprogrammable (ISR™) Flash technology
—JTAG interface

Bus Hold capabilities on all I/Os and dedicated inputs
No hidden delays

High speed

_fMAX =125 MHz

—tpp=10ns

—ts =5.5ns

—lco =6.5ns

Fully PCI compliant

Available in 44-pin PLCC and CLCC packages

Pin compatible with the CY7C371i

.

Functional Description

The CY7C372i is an In-System Reprogrammable Complex
Programmable Logic Device (CPLD) and is part of the

FLASH370i™ family of high-density, high-speed CPLDs. Like
all members of the FLASH370i family, the CY7C372i is de-
signed to bring the ease of use and high performance of the
22V10, as well as PCI Local Bus Specification support, to
high-density CPLDs.

Like all of the UltraLogic FLASH370i devices, the CY7C372i is
electrically erasable and In-System Reprogrammable (ISR),
which simplifies both design and manufacturing flows, thereby
reducing costs. The Cypress ISR function is implemented
through a JTAG serial interface. Data is shifted in and out
through the SDI and SDO pins. The ISR interface is enabled
using the programming voltage pin (ISRgy). Additionally, be-
cause of the superior routability of the FLASH370i devices, ISR
often allows users to change existing logic designs while si-
multaneously fixing pinout assignments.

The 64 macrocells in the CY7C372i are divided between four
logic blocks. Each logic block includes 16 macrocells, a

72 x 86 product term array, and an intelligent product term
allocator.

The logic blocks in the FLASH370i architecture are connected
with an extremely fast and predictable routing resource—the
Programmable Interconnect Matrix (PIM). The PIM brings flex-
ibility, routability, speed, and a uniform delay to the intercon-
nect.

Logic Block Diagram INPUTS &L&%
2
INPUT/CLOCK
M ACRO(I'JI\IlflT_LIg MACROCELLS
2 Py 2
8 1/0s LOGIC LOGIC 81/0s
1/0y-1/07 BLOCK 36 PIM 36 BLOCK 1/054-1/034
’1‘ 16 16 T‘
81/0s LOGIC LOGIC 81/0s
1/0g-1/045 BLOCK 36 36 BLOCK /04053
B 76 16 c
16 16 7¢372i-1
Selection Guide
7C372i-125 | 7C372i-100 7C372i-83 7C372i-66 7C372iL-66
Maximum Propagation Delay, tpp (ns) 10 12 15 20 20
Minimum Set-up, tg (ns) 5.5 6.0 8 10 10
Maximum Clock to Output, tco (ns) 6.5 6.5 8 10 10
Typical Supply Current, e (MA) 75 75 75 75 45
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Pin Configuration (continued)

1/057/SDI
11026
10p5
1/0z4
CLKy/l4
GND

Functional Description (continued)

Like all members of the FLASH370i family, the CY7C372i is rich
in I/O resources. Every two macrocells in the device feature an
associated I/O pin, resulting in 32 1/O pins on the CY7C372i.
In addition, there are three dedicated inputs and two in-
put/clock pins.

Finally, the CY7C372i features a very simple timing model.
Unlike other high-density CPLD architectures, there are no
hidden speed delays such as fanout effects, interconnect de-
lays, or expander delays. Regardless of the number of resourc-
es used. or the type of application, the timing parameters on
the CY7C372i remain the same.

Logic Block

The number of logic blocks distinguishes the members of the
FLASH370i family. The CY7C372i includes four logic blocks.
Each logic block is constructed of a product term array, a prod-
uct term allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370i logic block includes
36 inputs from the PIM and outputs 86 product terms to the
product term allocator. The 36 inputs from the PIM are avail-
able in both positive and negative polarity, making the overall
array size 72 x 86. This large array in each logic block allows
for very complex functions to be implemented in a single pass
through the device.

Product Term Allocator

The product term allocator is a dynamic, configurable resource
that shifts product terms to macrocells that require them. Any
number of product terms between 0 and 16 inclusive can be
assigned to any of the logic block macrocells (this is called
product term steering). Furthermore, product terms can be
shared among multiple macrocells. This means that product
terms that are common to more than one output can be imple-
mented in a single product term. Product term steering and
product term sharing help to increase the effective density of
the FLASH370 PLDs. Note that product term allocation is han-
dled by software and is invisible to the user.

/O Macrocell

Half of the macrocells on the CY7C372i have separate I/O pins
associated with them. In other words, each I/O pin is shared

by two macrocells. The input to the macrocell is the sum of
between 0 and 16 product terms from the product term alloca-
tor. The macrocell includes a register that can be optionally
bypassed. It also has polarity control, and two global clocks to
trigger the register. The I/O macrocell also features a separate
feedback path to the PIM so that the register can be buried if
the I/O pin is used as an input.

Buried Macrocell

The buried macrocell is very similar to the 1/0 macrocell.
Again, it includes a register that can be configured as combi-
natorial, as a D flip-flop, a T flip-flop, or a latch. The clock for
this register has the same options as described for the 1/O
macrocell. One difference on the buried macrocell is the addi-
tion of input register capability. The user can program the bur-
ied macrocell to act as an input register (D-type or latch)
whose input comes from the 1/O pin associated with the neigh-
boring macrocell. The output of all buried macrocells is sent
directly to the PIM regardless of its configuration.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the
four logic blocks on the CY7C372i to the inputs and to each
other. All inputs (including feedbacks) travel through the PIM.
There is no speed penalty incurred by signals traversing the
PIM.

Programming

For an overview of ISR programming, refer to the FLASH370i
Family data sheet and for ISR cable and software specifica-
tions, refer to ISR data sheets. For a detailed description of
ISR capabilities, refer to the Cypress application note, “An In-
troduction to In System Reprogramming with FLASH370i.”

PCI Compliance

The FLASH370i family of CMOS CPLDs are fully compliant with
the PCI Local Bus Specification published by the PCI Special
Interest Group. The simple and predictable timing model of
FLASH370i ensures compliance with the PCI AC specifications
independent of the design. On the other hand, in CPLD and
FPGA architectures without simple and predictable timing, PCI
compliance is dependent upon routing and product term dis-
tribution.

Bus Hold Capabilities on all 1/Os and Dedicated Inputs

In addition to ISR capability, a new feature called bus-hold has
been added to all FLASH370i I/Os and dedicated input pins.
Bus-hold, which is an improved version of the popular internal
pull-up resistor, is a weak latch connected to the pin that does
not degrade the device’s performance. As a latch, bus-hold
recalls the last state of a pin when it is three-stated, thus re-
ducing system noise in bus-interface applications. Bus-hold
additionally allows unused device pins to remain unconnected
on the board, which is particularly useful during prototyping as
designers can route new signals to the device without cutting
trace connections to VCC or GND.

Design Tools

Development software for the CY7C372i is available from Cy-
press’s Warp2®, Warp2Sim™, and Warp3® software packag-
es. Both of these products are based on the IEEE standard
VHDL language. Cypress also supports third-party vendors
such as ABEL™, CUPL™, and LOG/iC™. Please refer to
thrid-party tool support data sheets for further information.
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Maximum Ratings Output Current into QUIPULS .......ccovveeeereneerenrrecerenerannns 16 mA
(Above which the useful life may be impaired. For user guide- fg::'&ﬁ_'ig—ﬁ;g%gg Itagefhodsow) """"""""""""""" >2001V
lines, not tested.) h o
Storage TempPerature. .......o.ooorerveo. —65°C 10 +150°C Latch-Up Current ..o >200 mA
Ambient Temperature with .
Power ApPlied ..........cccovvrivrenreniernsenieneeniens —55°C to +125°C Operating Range
Supply Voltage to Grougd Potential ............... -0.5V to +7.0V Range Ambient Temperature Vee
DC Voltage Applied to Outputs ; o o + 59
in High Z State ......c.ccovcvveeiineeienceieeeeees -0.5V to +7.0V Commercial 0°Cto +70°C SV£5%
1 O O 10,
DC INPUE VORAGE . eerereeeeseeeree e ~0.5V 10 47.0V '”d“s‘"["’:; —40°C fo +85°C SV+10%
DC Program Voltage Military’ —-55°C to +125°C 5V +10%
Electrical Characteristics Over the Operating Rangel?!
Parameter Description Test Conditions Min. Typ. Max. Unit
Von Output HIGH Voltage Ve = Min. | loy = =3.2 mA (Com’lind)[! 24 v
lon =—2.0 mA (Mil) 2.4 Vv
VoL Output LOW Voltage Vee = Min. | Io, = 16 mA (Com’l/Ind)®! 0.5 v
loL = 12 mA (Mil) 0.5 \
Vi Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all 2.0 7.0 \"
inputs!
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for all -0.5 0.8 \
inputs*
lix Input Load Current V| = Internal GND, V| = V¢c -10 +10 MA
loz Output Leakage Current | GND < Vg < Vg, Output Disabled -50 +50 pA
los Output Short Vee = Max., Voyr = 0.5V -30 -160 mA
Circuit Current!5: 6]
Icc Power Supply Current "] | Vo = Max., Iyt = 0 mA, Com’lind. 75 125 | mA
f=1mHz, Viy=GND,Vec  [Conyi 66 45 | 75 | mA
Military 75 200 mA
IgHL Input Bus Hold LOW VCC =Min,, V|_=0.8V +75 HA
Sustaining Current
IBHH Input Bus Hold HIGH Vee = Min,, Vi =2.0V -75 uA
Sustaining Current
IBHLO Input Bus Hold LOW Ve = Max. +500 uHA
Overdrive Current
IBHHO Input Bus Hold HIGH Ve = Max. -500 HA
Overdrive Current
Capacitance!®
Parameter Description Test Conditions Min. Max. Unit
Cyo® Input Capacitance VN = 5.0V at f=1 MHz 8 pF
CcLk Clock Signal Capacitance | Vy=5.0V atf=1MHz 5 12 pF
Notes:
1. Tais the “instant on” case temperature.
2. See the last page of this specification for Group A subgroup testing information.
3. ForSDO: Iy = -2 mA, o =2 mA.
4. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
5. Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Vot = 0.5V has been chosen to avoid test
problems caused by tester ground degradation.
6. Tested initially and after any design or process changes that may affect these parameters.
7. Meaured with 16-bit counter programmed into each logic block
8. Cy for dedicated Inputs, and for I/O pins with JTAG funcﬂonahty is 12 pF Max., and for ISRgy, is 15pF Max.
9. Gy for CLCC package is 15 pF Max.
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Inductance!®!

Parameter Description Test Conditions 44-Lead CLCC | 44-Lead PLCC | Unit
L Maximum Pin Inductance |V)y=5.0V at f=1 MHz 2" 5 nH

Endurance Characteristics/®
Parameter Description Test Conditions Min. Unit

N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles

AC Test Loads and Waveforms

2380 (com') 238Q (com'l)
. 3190 (mil) sv 3190 (mil)
5
OUTPUT Y o ) OuTPUT 1 1700 (com)
> com' 5 pF < 236Q (mil
35 pF T 1 zem T 1 m
INCLUDING = = INCLUDING = = 7687213
L) JIG AND
SCOPE (@) SCOPE (b)

ALL INPUT PULSES

Equivalentto:  THEVENIN EQUIVALENT 3.ov
99Q (com'l)
136Q (mil)  2.08V(com'l) GND

OUTPUT O——AM——0  2.13V(mil)

<2ns <2ns
(c) 7c372i~4
Parameter!'¥] v, Output Waveform Measurement Level
¥ -
Von
05V A T vy
tER(+) 2.6V
v 0.5V J___,.(——*- Vo
oL A -
tEA(+) 1.5V
0.5V J__,.L'(———— vV oon
teA() Vithe ‘
Vix
0.5V —A——\L——— VoL

(d) Test Waveforms

Notes:
10. tgg measured with 5-pF AC Test Load and tgs measured with 35-pF AC Test Load.
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Switching Characteristics Over the Operating Rangel'"]

7C372i-66
7C372i-125 | 7C372i-100 | 7C372i-83 | 7C372iL-66

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

Combinatorial Mode Parameters

tpp Input to Combinatorial Output 10 12 15 20 ns

tppL Input to Output Through Transparent Input or 13 15 18 22 ns
Output Latch

tepLL Input to Output Through Transparent Input and 15 16 19 24 ns
QOutput Latches

tea Input to Output Enable 14 16 19 24 ns

ter Input to Output Disable 14 16 19 24 ns

Input Registered/Latched Mode Parameters

tyL Clock or Latch Enable Input LOW Timel®! 3 3 4 5 ns

twH Clock or Latch 3 3 4 5 ns
Enable Input HIGH Timel®!

tis Input Register or Latch Set-Up Time 2 2 3 4 ns

tH Input Register or Latch Hold Time 2 2 3 4 ns

tico Input Register Clock or Latch Enable to 14 16 19 24 ns
Combinatorial Output

ticoL Input Register Clock or Latch Enable to Output 16 18 21 26 ns
Through Transparent Output Latch

Output Registered/Latched Mode Parameters

tco Clock or Latch Enable to Output 6.5 6.5 8 10 ns

ts Set-Up Time from Input to Clock or Latch 5.5 6 8 10 ns
Enable

th Register or Latch Data Hold Time 0 0 0 0 ns

tcoz Output Clock or Latch Enable to Output Delay 14 16 19 24 ns
(Through Memory Array)

tscs Output Clock or Latch Enable to Output Clock 8 10 12 15 ns
or Latch Enable (Through Memory Array)

tsL Set-Up Time from Input Through Transparent 10 12 15 20 ns
Latch to Output Register Clock or Latch Enable

the Hold Time for Input Through Transparent Latch 0 0 0 0 ns
from Output Register Clock or Latch Enable -

fmaxi Maximum Frequency with Internal Feedbackin | 125 100 83 66 MHz
Output Registered Mode (Least of 1/tgcs,
1/(tg + ty), or 1/tco)®!

fmaxe Maximum Frequency Data Path in Output Reg-| 153.8 153.8 125 100 MHz
istered/Latched Mode (Lesser of 1/(tw + twh),
1tg + 1), or 14co)®

fmaxa Maximum Frequency with External Feedback | 83.3 80 62.5 50 MHz
(Lesser of 1/(tgo + tg) and 1ty + tyy)®!

tortiH Output Data Stable from Output clock Minus 0 0 0 0 ns

37x Input Register Hold Time for 7C37x(® 121

Note:

11. Al AC parameters are measured with 16 outputs switching and 35-pF AC Test Load. . L
12. This specification is intended to guarantee interface compatibility of the other members of the CY7C370i family with the CY7C372i. This specification is met
for the devices operating at the same ambient temperature and at the same power supply voltage.
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Switching Characteristics Over the Operating Range!'"! (continued)
7C372i-66
7C372i-125 | 7C372i-100 | 7C372i-83 | 7C372iL-66
Parameter Description Min. | Max. | Min. I Max. | Min. | Max. | Min. | Max. | Unit
Pipelined Mode Parameters '
tics Input Register Clock to Output Register Clock 8 10 12 15 ns
fmaxa Maximum Frequency in Pipelined Mode (Least | 125 100 83.3 66.6 MHz
of 1/(t([*a + ‘IS)’ 1/'([03, 1/(tWL + tWH)! 1/(tlS + tIH)! or
hscs)
Reset/Preset Parameters
taw Asynchronous Reset Widthl®] 10 12 15 20 ns
tar Asynchronous Reset Recovery Timel®] 12 14 17 22 ns
tro Asynchronous Reset to Output 16 18 21 26 ns
tow Asynchronous Preset WidthlS] 10 12 15 20 ns
teg Asynchronous Preset Recovery Timel®] 12 14 17 22 ns
tpo Asynchronous Preset to Output 16 18 21 26 ns
Tap Controller Parameter
frap |Tap Controller Frequency J 500 l | 500 I | 500 J I 500 I kHz
Switching Waveforms
Combinatorial Output
INPUT
I tep |
COMBINATORIAL
ouTRUT ><><><>O<><)|<

7¢3721-5

Registered Output

INPUT %

twH
CLOCK ,L

T ts tH
CLOCK \ \
tco
REGISTERED
OUTPUT >< ><
I} | twL

7c372i-6
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Switching Waveforms (continued)
Latched Output
INPUT }(
ts | tH
LATCH ENABLE /l/
I tppL tco
LATCHED
OUTPUT ><>< S
3720~
Registered Input
REGISTERED
INPUT
1 tis 1 tH
INPUT REGISTER
CLOCK
tico
COMBINATORIAL
OUTPUT ><
} twH f twi !
CLOCK /L 1\ 1
7¢372i-8
tics vl SCS i

Clock to Clock
REGISTERED
INPUT

INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

7¢372i-9
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Switching Waveforms (continued)

Latched Input and Output

LATCHED INPUT

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPUT LATCH
ENABLE

LATCH ENABLE

X

F— teoLL

ticoL

tsL

—  ty

tics

twH

i

7c372i-11

Asynchronous Reset

INPUT

REGISTERED
OUTPUT

CLOCK

h— try ——— >

K

)

1«— tRo

XX XX

l«—— tgR

7c372i-12

Asynchronous Preset

INPUT

REGISTERED
OUTPUT

CLOCK

tpw

— tpo

XXX

— ten

7¢372i-13
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Switching Waveforms (continued)
Output Enable/Disable
INPUT
ter tea
4
OUTPUTS AN
7¢372i-15
Ordering Information
Speed Package Operating
(M55IHz) Ordering Code Name Package Type Range
125 CY7C372i-125JC J67 44-Lead Plastic Leaded Chip Carrier Commercial
100 CY7C372i-100JC J67 44-Lead Plastic Leaded Chip Carrier Commercial
83 CY7C372i-83JC J67 44-Lead Plastic Leaded Chip Carrier Commercial
CY7C372i-83JI J67 44-Lead Plastic Leaded Chip Carrier Industrial
CY7C372i-83YMB Y67 44-Lead Ceramic Leaded Chip Carrier . Military
66 CY7C372i-66JC J67 44-| ead Plastic Leaded Chip Carrier Commercial
CY7C372i-66YMB Y67 44-Lead Ceramic Leaded Chip Carrier Military
CY7C372i-66JI J67 44-Lead Plastic Leaded Chip Carrier Industrial
66 CY7C372iL-66JC J67 44-Lead Plastic Leaded Chip Carrier Commercial
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
Vou 1,2,3 tpp 9,10, 11
VoL 1,2,3 ' tco 9,10, 11
ViH 1,2,3 tico 9,10, 11
Vi 1,2,3 ts 9,10, 11
Iix 1,2,3 th 9,10, 11
loz 1,2,3 tis 9,10, 11
lcc 1,2,3 tH 9,10, 11
Document #: 38-00498-B tics 9,10, 11

ISR, Ultralogic, FLASH370, FLASH370i, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2and Warp3 are registered trademarks of Cypress Semiconductor.

ABEL is a trademark of Data I/O Corporation.

LOG/iC is a trademark of Isdata Corporation.

CUPL is a trademark of Logical Devices Incorporated.
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UltraLogic™ 64-Macrocell Flash CPLD

Features

+ 64 macrocells in four logic blocks
* 64 1/0 pins
+ 5 dedicated inputs including 4 clock pins
« In-System Reprogrammable (ISR™) Flash technology
— JTAG interface
« Bus Hold capabilities on all I/Os and dedicated inputs
» No hidden delays
 High speed
—fmax = 125 MHz
-—tpD =10 ns
—tg=5.5ns
—tco =6.5ns
« Fully PCI compliant
« Available in 84-pin PLCC and 100-pin TQFP packages
» Pin compatible with the CY7C374i

Functional Description

The CY7C373i is an In-System Reprogrammable Complex
Programmable Logic Device (CPLD) and is part of the
FLASH370i™ family of high-density, high-speed CPLDs. Like
all members of the FLASH370i family, the CY7C373i is de-
signed to bring the ease of use and high performance of the
22V10, as well as PCI Local Bus Specification support, to
high-density CPLDs.

Like all of the UltralLogic FLASH370i devices, the CY7C373i is
electrically erasable and In-System Reprogrammable (ISR),
which simplifies both design and manufacturing flows, thereby
reducing costs. The Cypress ISR function is implement-
edthrough a JTAG serial interface. Data is shifted in and out
through the SDI and SDO pins.The ISR interface is enabled
using the programming voltage pin (ISRgy). Additionally, be-
cause of the superior routability of the FLASH370i devices, ISR
often allows users to change existing logic designs while si-
multaneously fixing pinout assignments.

Logic Block Diagram CLOCK
INPUT  jnpUTS
INPUT g INPUT/CLOCK
MACROCELL {\_MACROCELLS
2 L 2
16 1/0s LOGIC LoGIC 16 1/0s
1/Og-1/015 <> BLOCK 36 PIM 36 BLOCK <> 1/044-110g3
A D
16 16
16 1/0s 16 1/0s
LOGIC LOGIC
1/04¢-1/O BLOCK 36 36 BLOCK 1/04,-l/O
167031 Qﬁ"q— B c “D—@ 32~1/047
16 16
32 32 7637311
Selection Guide
7C373i-125 | 7C373i-100 | 7C373i-83 | 7C373i-66 | 7C373iL-66
Maximum Propagation Delay (ns) 10 12 15 20 20
Minimum Set-up, tg (ns) 5.5 6.0 8 10 10
Maximum Clock to Output, tgo (ns) 6.5 6.5 8 10 10
Typical Supply Current, loc (MmA) 75 75 75 75 45
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Pin Configurations

PLCC
Top View
00 i3 83533858
99990595 222292979
Ninpininfisinisinisinininlin
3 2 [ 84818281807978777675
743 GND
1/0g
73 /Oss
/09 Q13 7200 1Ogy/sDI
1/010/SCLK 714 1/Os3
:;gﬁ 70[1 /05,
12 6911 1/054
',;318 681 1/0so
I/Ol; 673 /049
CLKy/lo 020 gg il (";?&gu .
Vee 021 641 GND
GND Qo2 e 631 Veo
c"l'/‘g I 62[1 CLKy3
|/o:$ 61 /047
o 601 04
|/ 018 590 11045
vo;z 58[1 1044
110 57 V043
X /02‘ 561 /042
2 5503 /Oy
11023 54 1049
GND [132 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53
LI L] HE AN NN EEEE NN 70373],_3
95§§§§§§§%§5
TQFP
Top View
- i} PR
0 8388888 80 §IFETTa S8 ¢
10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 7
75 3 sbi
scLk =1 7 B3 vee
GND [ 2 73 1 10gs
110s £ 3 72 =1 1/0s4
10y C— 4 71 =1 10ss
1w s 70 =1 1052
o s 69 1 /051
1/012 7 68 ::I 11050
/013 8 67 1049
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Functional Description (continued)

The 64 macrocells in the CY7C373i are divided between four
logic blocks. Each logic block includes 16 macrocells, a 72 x
86 product term array, and an intelligent product term allocator.

The logic blocks in the FLASH370i architecture are connected
with an extremely fast and predictable routing resource—the
Programmable Interconnect Matrix (PIM). The PIM brings flex-
ibility, routability, speed, and a uniform delay to the intercon-
nect.

Like all members of the FLASH370i family, the CY7C373i is rich
in 1/0 resources. Every macrocell in the device features an
associated 1/O pin, resulting in 64 1/0 pins on the CY7C373i.
In addition, there is one dedicated input and four input/clock
pins.

Finally, the CY7C373i features a very simple timing model.
Unlike other high-density CPLD architectures, there are no
hidden speed delays such as fanout effects, interconnect de-
lays, or expander delays. Regardless of the number of resourc-
es used or the type of application, the timing parameters on
the CY7C373i remain the same.

Logic Block

The number of logic blocks distinguishes the members of the
FLASH370i family. The CY7C373i includes four logic blocks.
Each logic block is constructed of a product term array, a prod-
uct term allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370i logic block includes
36 inputs from the PIM and outputs 86 product terms to the
product term allocator. The 36 inputs from the PIM are avail-
able in both positive and negative polarity, making the overall
array size 72 x 86. This large array in each logic block allows
for very complex functions to be implemented in single passes
through the device.

Product Term Allocator

The product term allocator is a dynamic, configurable resource
that shifts product term resources to macrocells that require
them. Any number of product terms between 0 and 16 inclu-
sive can be assigned to any of the logic block macrocells (this
is called product term steering). Furthermore, product terms
can be shared among multiple macrocells. This means that
product terms that are common to more than one output can
be implemented in a single product term. Product term steer-
ing and product term sharing help to increase the effective
density of the FLASH370i CPLDs. Note that the product term
allocator is handled by software and is invisible to the user.

/O Macrocell

Each of the macrocells on the CY7C373i has a separate 1/0
pin associated with it. In other words, each 1/O pin is shared by

two macrocells. The input to the macrocell is the sum of be-
tween 0 and 16 product terms from the product term allocator.
The macrocell includes a register that can be optionally by-
passed, polarity control over the input sum-term, and two glo-
bal clocks to trigger the register. The macrocell also features
a separate feedback path to the PIM so that the register can
be buried if the I/O pin is used as an input.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the
four logic blocks on the CY7C373i to the inputs and to each
other. All inputs (including feedbacks) travel through the PIM.
There is no speed penalty incurred by signals traversing the
PIM.

Programming

For an overview of ISR programming, refer to the FLASH370i
Family data sheet and for ISR cable and software specifica-
tions, refer to ISR data sheets. For a detailed description of ISR
capabilities, refer to the Cypress application note, “An Intro-
duction to In System Reprogramming with FLASH370i.”

PCI Compliance

The FLASH370i family of CMOS CPLDs are fully compliant with
the PCI Local Bus Specification published by the PCI Special
Interest Group. The simple and predictable timing model of
FLASH370i ensures compliance with the PCI AC specifications
independent of the design. On the other hand, in CPLD and
FPGA architectures without simple and predictable timing, PCI
compliance is dependent upon routing and product term dis-
tribution.

Bus Hold Capabilities on all I/Os and Dedicated Inputs

In addition to ISR capability, a new feature called bus-hold has
been added to all FLASH370i I/Os and dedicated input pins.
Bus-hold, which is an improved version of the popular internal
pull-up resistor, is a weak latch connected to the pin that does
not degrade the device’s performance. As a latch, bus-hold
recalls the last state of a pin when it is three-stated, thus re-
ducing system noise in bus-interface applications. Bus-hold
additionally allows unused device pins to remain unconnected
on the board, which is particularly useful during prototyping as
designers can route new signals to the device without cutting
trace connections to V¢ or GND.

Design Tools

Development software for the CY7C373i is available from Cy-
press’s Warp2®, Warp2Sim™, and Warp3® software packag-
es. Both of these products are based on the IEEE standard VHDL
language. Cypress also supports third-party vendors such as
ABEL™, CUPL™, and LOG/IC™. Please refer to third-party tool
support data sheets for further information.
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Maximum Ratings DC Program Voltage.......

(Above which the useful life may be impaired. For user guide- OUtPUt Qurrent into Outputs -
lines, not tested.) Static Discharge Voltage...........cceveeevercnirncecnrcencns

Storage Temperature ............cccooceceeircincnene —65°C to +150°C (per MIL-STD-883, Method 3015)
. . Latch—Up Current .........ccccecevenieeeenceeeecseeeeeceenes >200 mA
Ambient Temperature with .
POWET APPEA .....oeeoceeeeeceeeeee e -s5°Cto+125°c ~ Operating Range
Supply Voltage to Ground Potential -0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHigh Z State .......c.ccovueierciccececce —-0.5V to +7.0V Commercial 0°C to +70°C 5V +5%
DC Input VOItAGE......ceeeeeeerceeeeeee e -0.5V to +7.0V Industrial —40°C to +85°C 5V +10%
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Typ. | Max. Unit
Vou Output HIGH Voltage Ve =Min. | Igy =-3.2mA (ComVind)!'] 24 Y
VoL Output LOW Voltage Ve =Min. | lo. = 16 mA (Com'lind)!"! 0.5 v
Viy Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all 2.0 7.0 \'
Inputs!
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for all -0.5 0.8 \
Inputst
lix Input Load Current V) =Intemnal GND, V) = V¢ -10 +10 pA
loz Output Leakage Current | GND < Vg < V¢, Output Disabled -50 +50 MA
los Output Short Vee =Max., Voyr =05V -30 -160 mA
Circuit Current!® 4l
Icc Power Supply Current® | Voo =Max,, loyr=0mA, Com'l/ind. 75 125 | mA
f=1mHz, Viy=GND, Voo Com’l “I”, 66 45 | 75 | mA
IBHL Input Bus Hold LOW Vee =Min, V) =08V +75 HA
Sustaining Current
IBHH Input Bus Hold HIGH Ve =Min, Vi =2.0V -75 pA
Sustaining Current
IsHLO Input Bus Hold LOW Vee =Max. +500 pA
Overdrive Current
IBHHO Input Bus Hold HIGH VCC = Max. -500 HA
Overdrive Current
Capacitance!

Parameter Description Test Conditions Min. Max. Unit
C,N@ Input Capacitance Vin=5.0V atf=1 MHz 8 pF
Colk Clock Signal Capacitance Viy=5.0Vatf=1MHz 5 12 pF
Notes:

1. lop=-2mA, lo, =2 mA for SDO.

2. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.

3. Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Vo= 0.5V has been chosen to avoid test problems
caused by tester ground degradation.

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

5. Measured with 16-bit counter programmed into each logic block.

6. Cyq for dedicated Inputs, and I/Os with JTAG functionality is 12 pF Max., and for ISRgy is 15 pF Max.
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Inductancel
Parameter Description Test Conditions 100-Pin TQFP | 84-Lead PLCC | Unit
L Maximum Pin Inductance |V)y=5.0Vatf=1MHz 8 8 nH
Endurance Characteristics?
Parameter Description Test Conditions Min. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) ALL INPUT PULSES
Y 5V 3.0V
90%
OUTPUT b OUTPUT m; ! oo
$ 170Q (COM'L) S °
e j:. 2360 (MIL) ° pF.I_ j ™ <2ns
INCLUDING = INCLUDING = =
JIG AND - JIG AND - = 170Q (COM'L)
SCOPE SCOPE
(a) (b) 7C873i-4 (c) 7037315
‘Equivalentto: ~ THEVENIN EQUIVALENT
990 (COM'L)
2.08V(COM'L)
OUTPUT O——wWW—O
Parameterl’] Vy Output Waveform-Measurement Level
v <
V oH
0.5V ) [ Vx
ter() 2.6V
v 0.5V _L_,(—_ Vix
oL ) -
0.5V + - V on
Vix * .
tea) Vihe
v, ¥ e
0.5V A Vo
(d) Test Waveforms

Note

7. tgg measured with 5-pF AC Test Load and tg4 measured with 35-pF AC Test Load.
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Switching Characteristics Over the Operating Rangel®!
7C373i-66
7C373i-125 | 7C373i-100 | 7C373i-83 | 7C373iL-66
Parameter Description Min. | Max. [ Min. | Max. | Min. | Max. | Min. rMax. Unit
Combinatorial Mode Parameters
tpp Input to Combinatorial Output 10 12 15 20 ns
tppL Input to Output Through Transparent Input or 13 15 18 22 ns
Output Latch
tepLL Input to Output Through Transparent Input and 15 16 19 24 ns
Output Latches
tea Input to Output Enable 14 16 19 24 ns
ter Input to Output Disable 14 16 19 24 ns
Input Registered/Latched Mode Parameters
tw Clock or Latch Enable Input LOW Timel*! 3 3 4 5 ns
twh Clock or Latch Enable Input HIGH Timel4! 3 3 4 5 ns
tis Input Register or Latch Set-Up Time 2 2 3 4 ns
ty Input Register or Latch Hold Time 2 2 3 4 ns
tico Input Register Clock or Latch Enable to 14 16 19 24 ns
Combinatorial Output
ticoL Input Register Clock or Latch Enable to 16 18 21 26 ns
Output Through Transparent Output Latch
Output Registered/Latched Mode Parameters
tco Clock or Latch Enable to Output 6.5 6.5 8 10 ns
ts Set-Up Time from Input to Clock or Latch 5.5 6 8 10 ns
Enable
th Register or Latch Data Hold Time 0 0 0 ns
tcop Output Clock or Latch Enable to Output Delay 14 16 19 24 ns
(Through Memory Array)
tscs Output Clock or Latch Enable to Output Clock | 8 10 12 15 ns
or Latch Enable (Through Memory Array)
tsL Set-Up Time from Input Through Transparent 10 12 15 20 ns
Latch to Output Register Clock or Latch
Enable
tHe Hold Time for Input Through TransparentLatch | 0 0 0 0 ns
from Output Register Clock or Latch Enable
fmaxt Maximum Frequency with Internal Feedback 125 100 83 66 MHz
(Least of 1/tgcg, 1/(ts + ty), or 1)
fmaxe Maximum Frequency Data Path in Output 153.8 153.8 125 100 MHz
Registered/Latched Mode (Lesser of 1/(ty +
), 1(ts + 1), o co)”
fmaxs Maximum Frequency of (2) CY7C373is with 83.3 80 62.5 50 MHz
External Feedback (Lesser of 1/(tco +ts) and
tw+ o)
tortH Output Data Stable from Output clock Minus 0 0 0 0 ns
37x Input Register Hold Time for 7C37x% 4
8. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.
This specification is intended to guarantee interface compatibility of the other members of the CY7C370i family with the CY7C373i. This specification is met
for the devices operating at the same ambient temperature and at the same power supply voltage.
3-91
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Switching Characteristics Over the Operating Range!® (continued)
7C373i-66

7C373i-125 | 7C373i-100 | 7C373i-83 | 7C373iL-66
Parameter Description Min. ] Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 8 10 12 15 ns
fvaxa Maximum Frequency in Pipelined Mode (Least | 125 83.3 66.6 50.0 MHz

?;t;é(stﬁ‘ﬂ +1ig), Thics, 1w + twh), 1/ltis + tin), or

Reset/Preset Parameters
taw Asynchronous Reset Width! 10 12 15 20 ns
tar Asynchronous Reset Recovery Time!¥l 12 14 17 22 ns
tro Asynchronous Reset to Output 16 18 21 26 ns
tow Asynchronous Preset Widthl4] 10 12 15 20 ns
tpR Asynchronous Preset Recovery Timel“! 12 14 17 22 ns
tpo Asynchronous Preset to Output 16 18 21 26 ns
troR Power-On Reset!*! 1 1 1 1 us
Tap Controller Parameter
. JTap Controller Frequency | 500 | | 500 | T 500 | [ 500 | | kHz

Switching Waveforms

Combinatorial Output

INPUT 3'(
, oD |
coenTny XXX
737316
Registered Output

INPUT

REGISTERED

CLOCK \ S 1 = \_
XX

OUTPUT

CLOCK —J/

le

ol

twH

l twi

7C373i-7
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Switching Waveforms (continued)

Latched Output

(

=)

INPUT

LATCH ENABLE

< teoL

— tg —T tH

7C373i-8

XX

LATCHED
OUTPUT

Clock to Clock
REGISTERED

X

INPUT

INPUT REGISTER
CLOCK

OUTPUT
REGISTERCLOCK

tics | tscs
7C373i-10

Latched Input

LATCHED INPUT

LATCHENABLE

COMBINATORIAL
OUTPUT

LATCHENABLE

s

tH

< tppL

»la twL

twH

7C373i-11
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Switching Waveforms (continued)

Latched Input and Output

LATCHED INPUT X

X ) &

<— tppLL

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPU TLATCH
ENABLE

ticoL

[—— tsL —>
—> ety

tics

LATCH ENABLE J’

le

twH

' twi i
7C373i-12

Asynchronous Reset

tRw
INPUT >( ><
< tRo
- XXXX
l«—— tRR
crock 7C373i-13
Asynchronous Preset
tpw
INPUT >< ><
< tro
ST XXX
[«<— tpR
CLOCK

7C373i-14

3-94



S= CY7C373i
==# CYPRESS
Switching Waveforms (continued)
Output Enable/Disable
INPUT
ter tea
V4
OUTPUTS —
7C373i-16
Ordering Information
Speed Package Package Operating
(MHz) Ordering Code Type Type Range
125 CY7C373i—-125AC A100 [100-Pin Thin Quad Flatpack Commercial
CY7C373i-125JC J83 84-Lead Plastic Leaded Chip Carrier
100 CY7C373i-100AC A100 [100-Pin Thin Quad Flatpack Commercial
CY7C373i-100JC J83 84-Lead Plastic Leaded Chip Carrier
83 CY7C373i-83AC A100 [100-Pin Thin Quad Flatpack Commercial
CY7C373i-83JC J83 84-Lead Plastic Leaded Chip Carrier
CY7C373i-83Al A100 {100-Pin Thin Quad Flatpack Industrial
CY7C373i-83JI J83 84-Lead Plastic Leaded Chip Carrier
66 CY7C373i-66AC A100 |100-Pin Thin Quad Flatpack Commercial
CY7C373i-66JC J83 84-Lead Plastic Leaded Chip Carrier
CY7C373i-66Al A100 {100-Pin Thin Quad Flatpack Industrial
CY7C373i-66J| J83 84-Lead Plastic Leaded Chip Carrier
66 CY7C373iL-66JC J83 84-Lead Plastic Leaded Chip Carrier Commercial

Document #: 38—00495-B

FLASH370, FLASH370i, ISR, Ultralogic, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor.

ABEL is a trademark of Data I/0O Corporation.

LOGI/IC is a trademark of Isdata Corporation.

CUPL is a trademark of Logical Devices Incorporated.
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UltraLogic™ 128-Macrocell Flash CPLD

Features

+ 128 macroceils in eight logic blocks
« 64 1/0 pins
« 5 dedicated inputs including 4 clock pins
« In-System Reprogrammable (ISR™) Flash technology
—JTAG interface
« Bus Hold capabilities on all I/Os and dedicated inputs
» No hidden delays
« High speed
_fMAX =125 MHz
—tPD =10 ns
—tg=5.5ns
—tco=6.5ns
« Fully PCI compliant

« Available in 84-pin PLCC, 84-pin CLCC, and 100-pin
TQFP packages

« Pin compatible with the CY7C373i

Functional Description

The CY7C374i is an In-System Reprogrammable Complex
Programmable Logic Device (CPLD) and is part of the
FLASH370i™ family of high-density, high-speed CPLDs. Like
all members of the FLASH370i family, the CY7C374i is de-
signed to bring the ease of use as well as PCl Local Bus Spec-
ification support and high performance of the 22V10 to
high-density CPLDs.

Like all of the UltraLogic FLASH370i devices, the CY7C374i is
electrically erasable and In-System Reprogrammable (ISR),
which simplifies both design and manufacturing flows thereby
reducing costs. The Cypress ISR function is implemented
through a JTAG serial interface. Data is shifted in and out
through the SDI and SDO pin. The ISR interface in enabled
using the programming voltage pin (ISRgy). Additionally, be-
cause of the superior routability of the FLASH370i devices, ISR
often allows users to change existing logic designs while si-
multaneously fixing pinout assignments.

Logic Block Diagram
CLOCK
INPUTS INPUTS
INPUT/CLOCK
MACROCELL | MACROCELLS
4¢' Y 1; 4
81/0s LOGIC LOGIC 81/0s
10g/07 <>} BL%CK 36 36 BLOCK >4<"" 1/05-1/0g3
T 16 PIM 16 %
81/0s LOGIC LOGIC 81/0s
/0g1/015 <4< BLOBCK 36 36 BL%CK > P< 1045105
T 16 16 i
81/0s LOGIC LOGIC 8 1/0s
/0161105 <4< BL80K 36 36 BLgCK > P< 104-1/047
T 16 16 T
81/0s LOGIC LOGIC 81/0s
VOp—0gy << BL(E))CK 36 36 BL(%CK —>P<— 105-1/0gg
16 16 7C374i-1
32 32
Selection Guide
7C374i-125 | 7C374i-100 | 7C374i-83 | 7C374i-66 | 7C374iL—-66
Maximum Propagation Delay tpp (ns) S0 12 15 20 20
Minimum Set-Up, tg (ns) 5.5 6 8 10 10
Maximum Clock to Output, tco (ncs) P TR 7 8 10 10
Typical Supply Current, Ioc (MA) 125 125 125 125 75

Shaded ares contain advanced information.
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Functional Description (continued)

The 128 macrocells in the CY7C374i are divided between
eight logic blocks. Each logic block includes 16 macrocells, a
72 x 86 product term array, and an intelligent product term
allocator.

The logic blocks in the FLASH370i architecture are connected
with an extremely fast and predictable routing resource—the
Programmable Interconnect Matrix (PIM). The PIM brings flex-
ibility, routability, speed, and a uniform delay to the intercon-
nect.

Like all members of the FLASH370i family, the CY7C374i s rich
in I/O resources. Every two macrocells in the device feature an
associated I/O pin, resulting in 64 1/O pins on the CY7C374i.
In addition, there is one dedicated input and four input/clock
pins.

Finally, the CY7C374i features a very simple timing model.
Unlike other high-density CPLD architectures, there are no
hidden speed delays such as fanout effects, interconnect de-
lays, or expander delays. Regardless of the number of resourc-
es used or the type of application, the timing parameters on
the CY7C374i remain the same.

Logic Block

The number of logic blocks distinguishes the members of the
FLASH370i family. The CY7C374i includes eight logic blocks.
Each logic block is constructed of a product term array, a prod-
uct term allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370i logic block includes
36 inputs from the PIM and outputs 86 product terms to the
product term allocator. The 36 inputs from the PIM are avail-
able in both positive and negative polarity, making the overall
array size 72 x 86. This large array in each logic block allows
for very complex functions to be implemented in single passes
through the device.

Product Term Allocator

The product term allocator is a dynamic, configurable resource
that shifts product terms to macrocells that require them. Any
number of product terms between 0 and 16 inclusive can be
assigned to any of the logic block macrocells (this is called
product term steering). Furthermore, product terms can be
shared among multiple macrocells. This means that product
terms that are common to more than one output can be imple-
mented in a single product term. Product term steering and
product term sharing help to increase the effective density of
the FLASH370i CPLDs. Note that product term allocation is
handled by software and is invisible to the user.

1/O Macrocell

Half of the macroceils on the CY7C374i have I/O pins associ-
ated with them. The input to the macrocell is the sum of be-
tween 0 and 16 product terms from the product term allocator.
The 1/O macrocell includes a register that can be optionally
bypassed, polarity control over the input sum-term, and two
global clocks to trigger the register. The macrocell also fea-
tures a separate feedback path to the PIM so that the register
can be buried if the 1/0 pin is used as an input.

Buried Macrocell

The buried macrocell is very similar to the I/O macrocell.
Again, it includes a register that can be configured as combi-
natorial, as a D flip-flop, a T flip-flop, or a latch. The clock for
this register has the same options as described for the I/O
macrocell. One difference on the buried macrocell is the addi-
tion of input register capability. The user can program the bur-
ied macrocell to act as an input register (D-type or latch)
whose input comes from the 1/O pin associated with the neigh-
boring macrocell. The output of all buried macrocells is sent
directly to the PIM regardless of its configuration.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the
eight logic blocks on the CY7C374i to the inputs and to each
other. All inputs (including feedbacks) travel through the PIM.
There is no speed penalty incurred by signals traversing the
PIM.

Programming

For an overview of ISR programming, refer to the FLASH370i
Family data sheet and for ISR cable and software specifica-
tions, refer to ISR data sheets. For a detailed description of ISR
capabilities, refer to the Cypress application note, “An Intro-
duction to In System Reprogramming with FLASH370i”

PCI Compliance

The FLASH370i family of CMOS CPLDs are fully compliant with
the PCI Local Bus Specification published by the PC! Special
Interest Group. The simple and predictable timing model of
FLASH370i ensures compliance with the PCI AC specifications
independent of the design. On the other hand, in CPLD and
FPGA architectures without simple and predictable timing, PCI
compliance is dependent upon routing and product term dis-
tribution.

Bus Hold Capabilities on all I/Os and Dedicated Inputs

In addition to ISR capability, a new feature called bus-hold has
been added to all FLASH370i I/Os and dedicated input pins.
Bus-hold, which is an improved version of the popular internal
pull-up resistor, is a weak latch connected to the pin that does
not degrade the device’s performance. As a latch, bus-hold
recalls the last state of a pin when it is three-stated, thus re-
ducing system noise in bus-interface applications. Bus-hold
additionally allows unused device pins to remain unconnected
on the board, which is particularly useful during prototyping as
designers can route new signals to the device without cutting
trace connections to Vg or GND.

Design Tools

Development software for the CY7C374i is available from Cy-
press’s Warp2®, Warp2Sim™, and Warp3® software packag-
es. Both of these products are based on the IEEE standard
VHDL language. Cypress also supports third-party vendors
such as ABEL™, CUPL™, and LOG/iC™. Please refer to
third-party tool support data sheets for further information.
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Pin Configurations
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1/049
1104
CLKg/ls
GND
NC
Vee
CLKa/l3
1047
1/Oug
1/O45
1/044
/043
/042
/041
11040
GND
NC
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Maximum Ratings

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

Output Current into Outputs .

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

Storage Temperature ..o _65°C to0 +150°C Latch-Up CUurrent.........ccooevirirnecnnineeseseecrnein s >200 mA
Ambient Temperature with Operating Range
Power Applied.........cooeecierireriene et -55°C to +125°C
Ambient
Supply Voltage to Ground Potential ............... -0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°C to +70°C 5V +5%
iNHigh Z State ......ccooeveveveeeeerece et -0.5V to +7.0V Industrial ~40°C 10 185°C V5%
DC Input Voltage...........ccoeurunemieneninninieienene —-0.5V to +7.0V Military['T 55°C to +125°C 5V < 10%
DC Program Voltage ..........cccceeeuinicnecnnenrincseneeeenenes 12.5V
Electrical Characteristics Over the Operating Range?!
Parameter Description Test Conditions Min. Typ. | Max. Unit
VoH Output HIGH Voltage Ve = Min. | loy =-3.2 mA (Com’Vind)l®! 2.4 v
lon =~2.0 mA (Mil) \'%
VoL Output LOW Voltage Ve = Min. | lg, = 16 mA (Com’l/ind)T 0.5 v
loL = 12 mA (Mil) v
Vi Input HIGH Voltage ﬁ;ﬁ{:{g}eed Input Logical HIGH voltage for all 2.0 7.0 \
ViL Input LOW Voltage l():‘usxtzlr‘{a]nteed Input Logical LOW voltage forallin- [ —0.5 0.8 \"
lix Input Load Current V| =Internal GND, V| = V¢ -10 +10 nA
loz Output Leakage Current | GND < Vg < Vg, Output Disabled =50 +50 HA
los Output Short Vee = Max,, Voyt = 0.5V -30 -160 mA
Circuit Currentl> 6]
lce Power Supply Current Vee = Max,, gyt =0 mA, Com’l/Ind. 125 200 mA
f=1MHz, Vjy=GND, Vo[l | Com'I“L” -66 75 125 | mA
Military 125 250 mA
IBHL Input Bus Hold LOW Vee = Min, V) = 0.8V +75 uA
Sustaining Current
IBHH Input Bus Hold HIGH Voo = Min, Vi =2.0V -75 pA
Sustaining Current
IsHLO Input Bus Hold LOW Vee = Max. +500 MA
Overdrive Current
IsHHO Input Bus Hold HIGH Vee = Max. -500 A
Overdrive Current
Capacitancel®
Parameter Description Test Conditions Min. Max. Unit
Cro® ¥ Input Capacitance VN = 5.0V at f=1 MHz 8 pF
Ceik Clock Signal Capacitance | V|y=5.0Vatf=1MHz 5 12 pF
Notes:

1. Tais the “instant on” case temperature.

2. Se?_ the last page of this specification for Group A subgroup testing infor-
mation.

3. loy=-2mA, lg_ =2 mA for SDO.

4. These are absolute values with respect to device ground. All overshoots
due to system or tester noise are included.

5. Not more than one output should be tested at a time. Duration of the short
circuit should not exceed 1 second. Vout = 0.5V has been chosen to avoid
test problems caused by tester ground degradation.

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

Measured with 16-bit counter programmed into each logic block.

Cyo for the CLCC package are 12 pF Max

Cy/o for dedicated Inputs, and for I/O pins with JTAG functionality is 12 pF
Max., and for ISRgy is 15 pF Max.

oON o©
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Inductance®
. 84-Lead 84-Lead
Parameter Description Test Conditions 100-PinTQFP PLCC CLCC Unit
L Maximum Pin Inductance | V|y=5.0V atf=1MHz 8 8 5 nH
Endurance Characteristics!®
Parameter Description Test Conditions Min. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L) ALL INPUT PULSES
319Q (MIL) 319Q (MIL)
5V 5V
OUTPUT ¢ OUTPUT 1700 (COM'L)
35 pF 3: 170Q (COM'L) 5pF g 286 MI)
_T_ 1 2360 (MIL) 1
INCLUDING = INCLUDING= =
JiG AND JIG AND
SCOPE
SCOPE (c) 7C374i-6
(b) 7C374i-5

(@)
Equivalent to: THEVENIN EQUIVALENT
99Q (COM'L)
136Q (MIL)  2.08V (COM'L)

OUTPUT O———wWA——0O 2.13V (MIL)

Parameter! 1] Vyx Output Waveform Measurement Level
Vo ! |—
-0.5V ~—
t Vx
Vx
—0.5V.
Von 1
VoH
-0.5V-
Vy 1
teaq) Vine
Yy ! |
-0.5V
! — Vou

Note:
10. tgr measured with 5-pF AC Test Load and tz4 measured with 35-pF AC Test Load.
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Switching Characteristics Over the Operating Rangel'"]

7C374i-66
7C374i-125 .| 7C374i-100 | 7C374i-83 | 7C374iL-66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tep Input to Combinatorial Output 10 12 15 20 ns
trpL Input to Output Through Transparent Input or 13 15 18 22 ns
Output Latch i
tepLL Input to Output Through Transparent Input 15 16 19 24 ns
and Output Latches .
tea Input to Output Enable 14 16 19 24 ns
ter Input to Output Disable 14 16 19 24 ns
Input Registered/Latched Mode Parameters
twi Clock or Latch Enable Input LOW Timel®! 3 3 4 5 ns
twH Clock or Latch Enable Input HIGH Timel®! 3 3 4 5 ns
ts Input Register or Latch Set-Up Time 2 2 3 4 ns
tn Input Register or Latch Hold Time 2 2 3 4 ns
tico Input Register Clock or Latch Enable to Com- 14 16 19 24 ns
binatorial Output
ticoL Input Register Clock or Latch Enable to Out- 16 18 21 26 ns
put Through
Transparent Output Latch
Output Registered/Latched Mode Parameters
tco Clock or Latch Enable to Output 6.5 7 8 10 ns
ts Set-Up Time from Input to Clock or Latch En- |- 5.5 6 8 10 ns
able
tq Register or Latch Data Hold Time 0 0 0 0 ns
tcoz Output Clock or Latch Enable to Output Delay 14 16 19 24 ns
(Through Memory Array)
tscs Output Clock or Latch Enable to Output Clock 8 10 12 15 ns
or Latch :
Enable (Through Memory Array)
tsL Set-Up Time from Input Through Transparent 10 12 15 20 ns
Latch to
Output Register Clock or Latch Enable
e Hold Time for Input Through Transparent 0 0 0 0 ns
Latch from Output Register Clock or Latch
Enable
fmaxi Maximum Frequency with Internal Feedback | 125 100 83 66 MHz
(Least of 1/tgcg, 1/(tg + ty), or 1/tco)E! :
fmaxe Maximum Frequency Data Path in Output 158.3 143 125 100 MHz
Registered/Latched Mode (Lesser of 1/(ty +
tWH)v 1/(t$ + tH)' or 1/1(;0)
fmaxa Maximum Frequency with External Feedback| : 83.3 76.9 67.5 50 MHz
(Lesser of 1/(tco + tg) and 1/(tw + twn))
tor—ti4 Output Data Stable from Output Clock Minus 0 0 0 0 ns
37x Input Register Hold Time for 7C37xI6: 12]
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 8 10 12 15 ns
fmaxa Maximum Frequency in Pipelined Mode 125 100 83.3 66.6 MHz
(Least of 1/(‘00 + tlS)’ 1/t|cs, 1/(tw|_ + tWH)'
/(s + tiy), or tgcs)

Shaded ares contain advanced information.
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Switching Characteristics Over the Operating Range!'"! (continued)
7C374i-66
7C374i-125 | 7C374i-100 | 7C374i-83 | 7C374iL-66
Parameter Description Min. 1 Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Reset/Preset Parameters
taw Asynchronous Reset Width!®] 10 12 15 20 ns
tRR Asynchronous Reset Recovery Timel®l 12 14 17 22 ns
tro Asynchronous Reset to Output 16 18 21 26 ns
tew Asynchronous Preset Width[®! 10 12 15 20 ns
tpr Asynchronous Preset Recovery Timel®] 12 14 17 22 ns
tpo Asynchronous Preset to Output 16 18 21 26 ns
Tap Controller Parameter
frap Tap Controller Frequency | 500 | | 500 | | 500 | | 500 | | kHz
Shaded ares contain advanced information.
Notes:

11. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.
12. This specification is intended to guarantee interface compatibility of the other members of the CY7C370i family with the CY7C374i. This specification is met
for the devices operating at the same ambient temperature and at the same power supply voltage.

Switching Waveforms

Combinatorial Output

INPUT
f tpp !
R XOOIK
7C374i-7
Registered Output
INPUT

CLOCK \ \\
tco
REGISTERED
ouTPUT XX
|
twi

—_— ‘ - \L_—J/_—
CLOCK 7C374i-8

Latched Output

INPUT >K *
|
ts ty |
LATCH ENABLE J/

™ teoL tco

pEs X X

7C374i-9
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Switching Waveforms (continued)

Registered Input

REGISTERED
INPUT
1 tis i | tH
INPUT REGISTER
CLOCK
tico
COMBINATORIAL
ouTRUT XX

twH < twi >
CLOCK ,L L__J/— .
7C374i-10

Latched Input

LATCHED INPUT ><

tis tiH i
LATCH ENABLE J/

< tppL tico
COMBINATORIAL
OUTPUT >< >< ><

twH twi
LATCH ENABLE L ]’
7C374i-11

Latched Input and Output

LATCHED INPUT X >< ><

<— tPDLL

LATCHED
OUTPUT

ticoL f—— tg —>}
—> re— ty

INPUT LATCH
ENABLE

tics

OUTPUT LATCH /—

ENABLE /

le >l |

twH twr
LATCH ENABLE J/ \L__;l/—
7C374i-12
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Switching Waveforms (continued)

Asynchronous Reset

r—— thw — >
INPUT >£ )(
< tRo

RS XXXX

l«—— tgR
CLOCK
7C374i-13
Asynchronous Preset
tpw
INPUT >< ><
[<— tro
REGISTERED
OUTPUT ><><><><
[ PR
CLOCK
7C374i-14
Output Enable/Disable
INPUT
| ter | tea
OUTPUTS > \/ <

7C374i-16
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
125 CY7C374i-125AC A100 - | 100-Pin Thin Quad Flat Pack Commercial
CY7C374i-1254C +J83 84-Lead Plastic Leaded Chip Carrier
100 CY7C374i-100AC A100 | 100-Pin Thin Quad Flat Pack Commercial
CY7C374i-100JC J83 84-Lead Plastic Leaded Chip Carrier
83 CY7C374i-83AC A100 | 100-Pin Thin Quad Flat Pack Commercial
CY7C374i-83JC J83 84-Lead Plastic Leaded Chip Carrier
CY7C374i-83Al A100 | 100-Pin Thin Quad Flat Pack Industrial
CY7C374i-83JI J83 84-Lead Plastic Leaded Chip Carrier
CY7C374i-83GMB G84 84-Pin Ceramic Pin Grid Array Military
CY7C374i-83YMB Y84 84-Pin Ceramic Leaded Chip Carrier
66 CY7C374i-66AC A100 | 100-Pin Thin Quad Flat Pack Commercial
CY7C374i-66JC J83 84-Lead Plastic Leaded Chip Carrier
CY7C374i-66Al A100 | 100-Pin Thin Quad Flat Pack Industrial
CY7C374i-66J1 J83 84-Lead Plastic Leaded Chip Carrier
CY7C374i-66GMB G84 84-Pin Ceramic Pin Grid Array Military
CY7C374i-66YMB Y84 84-Pin Ceramic Leaded Chip Carrier
CY7C374iL-66AC A100 | 100-Pin Thin Quad Flat Pack Commercial
CY7C374iL-66JC J83 84-Lead Plastic Leaded Chip Carrier

Shaded areas contain preliminary information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vo 1,2,3
VoL 1,2,3
Viu 1,2,3
Vi 1,2,3
Iix 1,2,3
loz 1,2,3
lect 1,2,3

ISR, UltraLogic, FLASH370, FLASH370i, and Warp2Sim, are trademarks of Cypress Semiconductor Corporation.

Switching Characteristics

Parameter Subgroups
tep 9,10, 11
tppL 9,10, 11
tppLL 9,10, 11
tco 9,10, 11
tico 9,10, 11
ticoL 9, 10, 11
ts 9,10, 11
tsL 9,10, 11
ty 9,10, 11
the 9,10, 11
tis 9,10, 11
tiy 9,10, 11
tics 9,10, 11
tea 9,10, 11
ter 9,10, 11

Document #: 38-00496-B

Warp2 and Warp3 are registered tradmarks of Cypress Semiconductor Corporation.

ABEL is a trademark of Data 1/O Corporation.

CUPL is a trademark of Logical Devices Incorporated.

LOG/iC is a trademark of Isdata Corporation.
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UltraLogic™ 128-Macrocell Flash CPLD

Features

.

128 macrocells in eight logic blocks

128 I/0 pins

5 dedicated inputs including 4 clock pins

In-System Reprogrammable (ISR™) Flash technology
JTAG interface

Bus Hold capabilities on all I/Os and dedicated inputs
No hidden delays

High speed

—fmax = 125 MHz

—tpp=10ns

—tg=5.5ns

—tco=6.5ns

Fully PCI compliant

Available in 160-pin TQFP, CQFP, and PGA packages

.

Functional Description

The CY7C375i is an In-System Reprogrammable Complex
Programmable Logic Device (CPLD) and is part of the
FLASH370i™ family of high-density, high-speed CPLDs. Like
all members of the FLASH370i family, the CY7C375i is de-
signed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

Like all of the UltraLogic FLASH370i devices, the CY7C375i is
electrically erasable and In-System Reprogrammable (ISR),
which simplifies both design and manufacturing flows thereby
reducing costs. The Cypress ISR function is implemented
through a JTAG serial interface. Data is shifted in and out
through the SDI and SDO pins. The ISR interface is enabled
using the programming voltage pin (ISRgy). Additionally, be-
cause of the superior routability of the FLASH370i devices, ISR
often allows users to change existing logic designs while si-
multaneously fixing pinout assignments.

Logic Block Diagram CLOCK
INPUTS INPUTS
1 4
INPUT INPUT/CLOCK
MACROCELL MACROCELLS
4 if Y Y t 4
16 1/0s LOGIC LOGIC 16 1/0s
/0015 <—>9—<— BLC'&CK 36 36 BLaCK —>4< 1/044,-1/017
T 16 PIM 16 1
16 1/0s LOGIC LOGIC 16 1/0s
1/04-V03 <:>§—<]— BL%CK 36 36 BL%CK > I/Ogg—/O111
i 16 16 T
16 1/0s LOGIC LOGIC 16 1/Os
0gp—1/047 << BL%CK 36 36 BLgCK < 1/0g;110gs
T 16 16 i
16 1/0s LOGIC LOGIC 16 1/Os
/051105 <4< BLBCK 36 36 BL%CK D<= 1044107
16 16
64 64
7C375i-1
Selection Guide
7C375i-125 | 7C375i-100 | 7C375i-83 | 7C375i-66 | 7C375iL-66
Maximum Propagation Delay, tpp (ns) 10 12 15 20 20
Minimum Set-Up, tg (ns) 5.5 6 8 10 10
Maximum Clock to Output, tco (ns) 6.5 7 8 10 10
Typical Supply Current, Icc (mA) 125 125 125 125 75

Shaded areas contain preliminary information.

3-107




y

CY7C375i

=
=7 CYPRESS

Functional Description (continued)

The 128 macrocells in the CY7C375i are divided between
eight logic blocks. Each logic block includes 16 macrocells, a
72 x 86 product term array, and an intelligent product term
allocator.

The logic blocks in the FLASH370i architecture are connected
with an extremely fast and predictable routing resource—the
Programmable Interconnect Matrix (PIM). The PIM brings flex-
ibility, routability, speed, and a uniform delay to the intercon-
nect.

Like all members of the FLASH370i family, the CY7C375i is rich
in 1/0O resources. Every macrocell in the device features an
associated I/O pin, resulting in 128 I/O pins on the CY7C375i.
In addition, there is one dedicated input and four input/clock
pins.

Finally, the CY7C375i features a very simple timing model.
Unlike other high-density CPLD architectures, there are no
hidden speed delays such as fanout effects, interconnect de-
lays, or expander delays. Regardless of the number of resourc-
es used or the type of application, the timing parameters on
the CY7C375i remain the same.

Logic Block

The number of logic blocks distinguishes the members of the
FLASH370i family. The CY7C375i includes eight logic blocks.
Each logic block is constructed of a product term array, a prod-
uct term allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370i logic block includes
36 inputs from the PIM and outputs 86 product terms to the
product term allocator. The 36 inputs from the PIM are avail-
able in both positive and negative polarity, making the overall
array size 72 x 86. This large array in each logic block allows
for very complex functions to be implemented in single passes
through the device.

Product Term Allocator

The product term allocator is a dynamic, configurable resource
that shifts product terms to macrocells that require them. Any
number of product terms between 0 and 16 inclusive can be
assigned to any of the logic block macrocells (this is called
product term steering). Furthermore, product terms can be
shared among multiple macrocells. This means that product
terms that are common to more than one output can be imple-
mented in a single product term. Product term steering and
product term sharing help to increase the effective density of
the FLASH370i PLDs. Note that product term allocation is han-
dled by software and is invisible to the user.

/O Macrocell

Each of the macrocells on the CY7C375i has a separate 1/0
pin associated with it. The input to the macrocell is the sum of

between 0 and 16 product terms from the product term alloca-
tor. The macrocell includes a register that can be optionally

' bypassed, polarity control over the input sum-term, and four

global clocks to trigger the register. The macrocell also fea-
tures a separate feedback path to the PIM so that the register
can be buried if the /O pin is used as an input.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the
eight logic blocks on the CY7C375i to the inputs and to each
o