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Cypress Semiconductor Background

Cypress Semiconductor was founded in April 1983 with the
stated goal of serving the high-performance semiconductor mar-
ket. This market is served by producing the highest-performance
integrated circuits using state-of-the-art processes and circuit de-
sign. Cypress is a complete semiconductor manufacturer, per-
forming its own process development, circuit design, wafer fabri-
cation, assembly, and test. The company went public in May
1986 and has been listed on the New York Stock Exchange since
October 1988.

The initial semiconductor process, a CMOS process employing
1.2-micron geometries, was introduced in March 1984. This pro-
cess is used in the manufacturing of Static RAMs and Logic cir-
cuits. In the third quarter of 1984, a 1.2-micron CMOS EPROM
process was introduced for the production of programmable
products. At the time of introduction, these processes were the
most advanced production processes in the industry. Following
the 1.2-micron processes, a 0.8-micron CMOS SRAM process
was implemented in the first quarter of 1986, and a 0.8-micron
EPROM process in the third quarter of 1987.

In keeping with the strategy of serving the high-performance
markets with state-of-the-art integrated circuits, Cypress intro-
duced two new processes in 1989. These were a bipolar submi-
cron process, targeted for ECL circuits, and a BICMOS process
to be used for most types of TTL and ECL circuits.

The circuit design technology used by Cypress is also state of the
art. This design technology, along with advanced process tech-
nology, allows Cypress to introduce the fastest, highest-perfor-
mance circuits in the industry. Cypress’s offers products in four
divisions: the Static Memory Division, the Programmable Prod-
ucts Division, the Computation Products Division, and the Data
Communications Division.

Static Memories Division

Cypress is a market-leading supplier of SRAMs, providing a
wide range of SRAM memories for leading companies world-
wide. SRAMs are used in high-performance personal comput-
ers, workstations, telecommunications systems, industrial sys-
tems, instrumentation devices, and networking products.
Cypress’s lower production cost structure allows the company to
compete effectively in the high-volume personal computer and
workstation market for SRAMs, including providing cache
RAMs to support today’s high-performance microprocessors,
such as Pentium™, and PowerPC™. This business, combined
with upcoming low-voltage products for the cellular communica-
tions, portable instrument, and laptop/notebook PC markets,
positions Cypress for future success in this key product area.

Multichip modules is a fast-growing market segment that con-
sists of multiple semiconductor chips mounted in packages that
can be inserted in a computer circuit board. Cache modules for
personal computers are the mainstay of this product line, and
Cypress has announced major design wins for these products in
IBM’s PS/ValuePoint™ line of PCs, and in Apple Computer’s
highest performing Power Macintosh™ products.

Programmable Products Division

With increasing pressure on system designers to bring products
to market more quickly, programmable logic devices (PLDs) are
becoming extremely popular. PLDs are logic control devices
that can be easily programmed by engineers in the field, and lat-
er erased and reprogrammed. This allows the designers to make
key changes to their systems very late in the development cycle

to ensure competitive advantage. Used extensively in a wide
range of applications, PLDs constitute a large and growing mar-
ket. Cypress’s UltraLogic™ product line addresses the high-den-
sity programmable logic market. UltraLogic includes the
Ultra3800™ and pASIC380™ families of field-programmable
gate arrays (FPGAs), the industry’s fastest. It also includes high
performance complex PLDs, the FLASH370™ family. Both of
these product families are supported by Cypress’s VHDL (Very
high-speed integrated circuit Hardware Description Language)
based Warp3™, the industry‘’s most advanced software design
tool. Cypress pioneered the use of VHDL for PLD program-
ming, and Warp software is a key factor in the company’s overall
success in the PLD market.

Cypress is a leading provider of the industry-standard 22V10
PLD with a wide range of products. Cypress is committed to
competing in all ranges of the PLD market, with small devices,
including the industry standard 16V8, the MAX340 EPLD line,
and the UltraLogic products. To support these products, Cy-
press offers one of the industry’s broadest range of programming
tools and software for the programming of its PLDs.

Cypress provides one of the industry’s broadest ranges of CMOS
EPROMs and PROMs. Cypress owns a large share of the high-
speed CMOS PROM market, and with its new cost structure, is
effectively penetrating the mainstream EPROM market with a
popular 256 Kbit EPROM, and the introduction of the world’s
fastest 512K and 1 Megabit EPROMs at 25 ns.

FCT Logic products are used in bus interface and data buffering
applications in almost all digital systems. With the addition of
the FCT logic product line, Cypress now offers over 46 standard
logic and bus interface functions. The products are offered in
the second generation FCT-T format, which is pin-compatible
with the older FCT devices, but adds TTL (transistor-to-transis-
tor logic) outputs for significantly lower ground bounce and im-
proved system noise immunity. Cypress also offers the most
popular devices with on-chip 25-ohm termination resistors
(FCT2-T) to further lower ground bounce with no speed loss.
Included in the new product family is the CYBUS3384, a bus
switch that enables bidirectional data transfer between multiple
bus systems or between 5 volt and 3.3 volt devices. Cypress also
offers 16-bit versions of popular FCT products. This broad
product offering is produced on Cypress’s high-volume, CMOS
manufacturing lines.

Data Communications Division

This is an especially significant area for Cypress since it repre-
sents a more market-driven orientation for the company in a
fast-growing market segment. As part of the new company strat-
egy, Cypress has dedicated this product line to serve the high-
speed data communications market with a range of products
from the physical connection layer to system-level solutions.
HOTLink ™, high-speed, point-to-point serial communications
chips have been well received. HOTLink, along with the recent-
ly announced SONET/SDS Serial Transceiver (SST ™), address
the fast-growing market segments of Asynchronous Transfer
Mode (ATM) and Fibre Channel communications. The compa-
ny has also entered the Ethernet market with the 100BaseT-4
CY7C971 Fast Ethernet Transceiver and the CY7B8392 Coax
Ethernet Transceiver. The data communications division en-
compasses related products including RoboClock, a program-
mable skew clock buffer that adjusts complex timing control sig-
nals for a broad range of systems. The division also offers a
broad range of First-In, First-Out (FIFO) memories, used to
communicate data between systems operating at different fre-
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quencies, and Dual-Port Memories, used to distribute data to
two different systems simultaneously.

Computation Products Division

This division focuses on the high-volume, high-growth market
surrounding the desktop computer. It is the second of Cypress‘s
market-oriented divisions. The division includes timing technol-
ogy products offered through Cypress’s IC Designs Subsidiary in
Kirkland, Washington. IC Designs products are used widely in
personal computers and disk drives, and the product line pro-
vides Cypress with major inroads into these markets, helping
move the company towards a more market-driven orientation.
IC Designs clock oscillators control the intricate timing of all as-
pects 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. IC Designs recently announced a
new product, QuiXTAL™, which is a programmable metal can
oscillator, and replaces individual oscillators used to control tim-
ing signals in virtually every type of electronics equipment.
QuiXTAL can be programmed to any frequency, providing users
the ability to make last-minute frequency adjustments, speeding
time to market. QuiXTAL takes frequency synthesis beyond the
PC market, and addresses the broad market segments of elec-
tronic instrumentation, telecommunications equipment, and
medical systems.

Also offered by this division are chipsets for personal computers.
Cypress entered this market with the 1994 acquisition of Contaq
Microsystems, and recently announced the hyperCache ™ Chip-
set for Pentium ™ -class PCs. The hyperCache Chipset is the in-
dustry’s most highly integrated. In addition to integrating key-
board and mouse control, real-time clock, and local-bus IDE
control, it is the only chipset which offers integrated second-level
cache.

Cypress Facilities

Cypress operates wafer fabrication facilities in California’s Sili-
con Valley (San Jose), Round Rock (Austin), Texas, and Bloom-
ington, Minnesota. The company’s fourth wafer fab, located ad-
jacent to the Bloomington, Minnesota facility, went on-line in
July 1995. There are additional Cypress Design Centers in
Starkville, Mississippi, Colorado Springs, Colorado, and the
United Kingdom, and a PLD software design group in Beaver-
ton, Oregon. The facilities are designed to the most demanding
technical and environmental specifications in the industry. At the
Texas and Minnesota facilities, the entire wafer fabrication area
is specified to be a Class 1 environment. This means that the am-
bient air has less than 1 particle of greater than 0.2 microns in
diameter per cubic foot of air. Other environmental consider-
ations are carefully insured: temperature is controlled to a £0.1
degree Fahrenheit tolerance; filtered air is completely exchanged
more than 10 times each minute throughout the fab; and critical
equipment is situated on isolated slabs to minimize vibration.

The company has also received ISO9000 registration, a standard
model of quality assurance that is awarded to companies with ex-
acting standards of quality management, production, and inspec-
tions.

Attention to assembly is equally critical. Cypress manufactures
100 percent of its wafers in the United States, at the front-end
fabrication sites in California (San Jose), Minnesota (Blooming-
ton), and Texas (Round Rock). Cypress Texas, the company’s
largest fab, and Cypress Minnesota’s fabs, are all Class 1 facili-
ties.

To improve global competitiveness, Cypress chose to move most
back-end assembly, test, and mark operations to a facility in
Thailand. Be assured that Cypress’s total quality commitment
extends to the new site—Cypress Bangkok.

The move to Bangkok consummated an intense search by Cy-
press for a world-class, environmentally sophisticated facility
that we could bring on line quickly. The Cypress search team
scrutinized fifteen manufacturing facilities in five countries and
chose a site managed by Alphatec Electronics Co., Ltd., a pri-
vately owned, entrepreneurial company promoted by the Thai-
land Board of Investment. Cypress Bangkok occupies almost
25,000 square feet—a significant portion of the manufacturing
floor space available within the facility. The full facility at Bang-
kok occupies more than 85,000 square feet on a site that encom-
passes 25 acres—sufficient room for expansion to a number of
buildings in a campus-like setting. In order to meet growing de-
mand for its products, Cypress has broken ground on a new as-
sembly and test facility in the Philippines, which is scheduled for
completion in 1996.

Cypress San Jose maintains complete management control of all
assembly, test, mark, and ship operations worldwide, thus assur-
ing complete continuity of back-end operations and quality.

Cypress has added Tape Automated Bonding (TAB) to its pack-
age offering. TAB, a surface-mount packaging technology, pro-
vides the densest lead and package footprint available for fully
tested die.

From Cypress’s facility in Minnesota, a VME Bus Interface
Products group has been in operation since the acquisition of
VTCs fab in 1990. Cypress manufactures VIC and VAC VME
devices on the 0.8 micron CMOS process.

The Cypress motto has always been “only the best—the best fa-
cilities, the best equipment, the best employees . . . all striving to
make the best CMOS and BiCMOS products.”

Cypress Process Technology

In the last decade, there has been a tremendous need for high-
performance semiconductor products manufactured with a bal-
ance of SPEED, RELIABILITY, and POWER. Cypress Semi-
conductor overcame the classically held perceptions that CMOS
was a moderate-performance technology.

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

Cypress pushed process development to new limits in the areas
of PROMs (Programmable Read Only Memory) and EPLDs
(Erasable Programmable Logic Devices). Both PROMs and
EPLDs have existed since the early 1970s in a bipolar process
that employed various fuse technologies and was the only viable
high-speed nonvolatile process available. Cypress PROMs and
EPLDs use EPROM technology, which has been in use in MOS
(Metal Oxide Silicon) since the early 1970s. EPROM technology
has traditionally emphasized density while forsaking perform-
ance. Through improved technology, Cypress produced the first
high-performance CMOS PROMs and EPLDs, replacing their
bipolar counterparts.

To maintain our leadership position in CMOS technology, Cy-
press introduced a sub-micron technology in 1987. This 0.8 mi-
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cron breakthrough made Cypress’s CMOS one of the most ad-
vanced production processes in the world. The drive to maintain
leadership in process technology has not stopped with the
0.8-micron devices. Cypress introduced a 0.65-micron process in
1991. A 0.5-micron process is currently in production.

Although not a requirement in the high-performance arena,
CMOS technology substantially reduces the power consumption
for any device. This improves reliability by allowing the device to
operate at a lower die temperature. Now higher levels of integra-
tion are possible without trading performance for power. For in-
stance, devices may now be delivered in plastic packages without
any impact on reliability.

While addressing the performance issues of CMOS technology,
Cypress has not ignored the quality and reliability aspects of
technology development. Rather, the traditional failure mecha-
nisms of electrostatic discharge (ESD) and latch-up have been
addressed and solved through process and design technology in-
novation.

ESD-induced failure has been a generic problem for many high-
performance MOS and bipolar products. Although in its earliest
years, MOS technology experienced oxide reliability failures, this
problem has largely been eliminated through improved oxide

growth techniques and a better understanding of the ESD prob-
lem. The effort to adequately protect against ESD failures is per-
turbed by circuit delays associated with ESD protection circuits.
Focusing on these constraints, Cypress has developed ESD pro-
tection circuitry specific to 1.2-, 0.8-, 0.65-, and 0.5-micron
CMOS process technology. Cypress products are designed to
withstand voltage and energy levels in excess of 2001 volts and
0.4 milli-joules.

Latch-up, a traditional problem with CMOS technologies, has
been eliminated through the use of substrate bias generation
techniques, the elimination of the “P” MOS pull-ups in the out-
put drivers, the use of guardring structures and care in the physi-
cal layout of the products.

Cypress has also developed additional process innovations and
enhancements: multilayer metal interconnections, advanced
metal deposition techniques, silicides, exclusive use of plasma for
etching, and 100-percent stepper technology with the world’s
most advanced equipment.

Cypress technologies have been carefully designed, creating
products that are “only the best” in high-speed, excellent reli-
ability, and low power.

UltraLogic, Ultra3800, FLASH370, Warp3, HOTLink, SST, and hyperCache are trademarks of Cypress Semiconductor Corporation.

pASIC is a trademark of QuickLogic.
Pentium is a trademark of Intel Corporation.

Power PC and PS/Value Point are trademarks of International Business Machines Corporation.

Power Macintosh is a trademark of Apple.
MAX is a trademark of Altera.
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In general, the ordering codes for products follow the format below; e.g., CY7C128—45DMB, PALC16R8L—35PC

PAL & PLD
PREFIX DEVICE SUFFIX FAMILY

'PaLc! T16rR8 ' ' —25LMB!' ! PAL20 !
PALC 16R8 L-35P C LOW POWER PAL 20
PALC 22V10 -25WC PAL 24 VARIABLE PRODUCT TERMS
PALCE  16V8 -25P C FLASH-ERASABLE PAL20
PLD C 20G10 -25WC GENERIC PLD 24
cYy 7C330 -33P C PLD SYNCHRONOQUS STATE MACHINE

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)

I = INDUSTRIAL (-40°C TO +85°C)
M= MILITARY (-55°C TO +125°C)

—— PACKAGE

PLASTIC PIN GRID ARRAY (PPGA)

CERAMIC DUAL IN-LINE PACKAGE (CERDIP)/BRAZED DIP
TAPE AUTOMATED BONDING (TAB)
FLATPACK (SOLDER-SEALED FLAT PACKAGE)
PIN GRID ARRAY (PGA

WINDOWED LEADED CHIP CARRIER
PLASTIC LEADED CHIP CARRIER (PLCC,
CERPACK (GLASS-SEALED FLAT PACKAGE)
LEADLESS CHIP CARRIER éLCC)

PLASTIC QUAD FLATPACK (PQFP)

PLASTIC DUAL IN-LINE (PDIP)

WINDOWED LEADLESS CHIP CARRIER (LCC)
WINDOWED PIN GRID ARRAY (PGA)

SOIC (GULL WING)

WINDOWED CERPACK

CERAMIC QUAD FLATPACK (CQFP)

SOIC (J LEAD():

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

CERAMIC LEADED CHIP CARRIER

TSTOP

HERMETIC DIP (MODULE)

HERMETIC VERTICAL DIP

PLASTIC FLAT SIP

PLASTIC SIP

PLASTIC ZIP

BALL GRID ARRAY

LI L 1 T A [

§3355N4X2<C'—JWWO’UZK"N““EO'TJFUUU’

=]
i

SPEED (ns or MHz)

L = LOW-POWER OPTION
A,B,C,D,G,CF = REVISION LEVEL

Cypress FSCM #65786



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 program-
ming 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 compression
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.

Downloading Application Notes and Datasheets

A complete listing of files that may be downloaded is included on the BBS. Application notes are available
for downloading in two formats, PCL and Postscript™ . An “hp” in front of the file name indicates it is a PCL
file and can be downloaded to Hewlett-Packard LaserJets™ and compatible printers. Files without the hp
preceding them are in Postscript and can be downloaded to any Postscript printer.

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

Postscript is a trademark of Adobe Corporation.
LaserJet is a trademark of Hewlett Packard Corporation.
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Contact a Cypress representative to get copies of the application notes listed here.

ABEL 4.0/4.1 and the CY7C330, CY7C331, and CY7C332
Abel-HDL vs. IEEE—1076 VHDL

Architectures and Technologies for FPGAs

Are Your PLDs Metastable?

Bus-Oriented Maskable Interrupt Controller

CMOS PAL Basics

CPLD Arithmetic

CY7C331 Asynchronous Self-Timed VMEbus Requestor
CY7C344 as a Second-Level Cache Controller for the 80486
CY7C380 Family Quick Power Calculator

Describing State Machines with Warp2 VHDL

Design Considerations For On-Board Programming of the 7C374 and7C375
Design Tips for Advanced Max Users

Designing a Multiprocessor Interrupt Distribution Unit with MAX
Designing with the CY7C335 and Warp2 VHDL Compiler
Designing with FPGAs

DMA Control Using the CY7C342 MAX EPLD

The FLASH370 Family of CPLDs and Designing with Warp2

FPGA Design Entry Using Warp3

Implementing a Reframe Controller for the CY7B933 HOTLink Receiver in a CY7C371 CPLD

Implementing a 128Kx8 Dual-Port Using FLASH370
FIFO RAM Controller with Programmable Flags
Getting Started Converting .ABL Files to VHDL
Interfacing PROMs and RAMs to DSP Using Cypress MAX Products
Mentor Simulation with Cypress PLDs

PAL Design Example: A GCR Encoder/Decoder
PASIC380 Power vs. Operating Frequency

PCI Bus Applications on FPGAs

PLD-Based Data Path for SCSI-2

State Machine Design Considerations and Methodologies
T2 Framing Circuitry

Top-Down Design Methodology with VHDL

Using ABEL to Program the Cypress 22V10

Using CUPL with Cypress PLDs

Using Hierarchical VHDL Design

Using Log/IC to Program the CY7C330

Using Scan Mode on pASIC380 for In-Circuit Testing
Using Synopsys/Exemplar

Using the CY7C331 as a Waveform Generator
VHDL Techniques for Optimal Design Fitting
Describing State Machines with Warp2

Glossary -’93
Glossary -’94
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PLDs
Part Number tpp (ns) f (MHz) Icc (mA) Pins Packages

PALC16L8 20 28.5 70 20 D,L.PQ,V\W
PALC16L8L 25 28.5 45 20 D,L,PQ,V;W
PALC16R4 20 28.5 70 20 D,L,PQ,VVW
PALC16R4L 25 28.5 45 20 D,L,PQ, VW
PALC16R6 20 28.5 70 20 D,L,PQ,V\W
PALC16R6L 25 28.5 45 20 D,L,RQ, VW
PALC16R8 20 28.5 70 20 D,L,PQ,V,W
PALC16R8L 25 28.5 45 20 D,L,PQ,V,W
PALCE16V8 5 142.8 115 20 D,J,L,P
PALCE16V8 10 69 90 20 D,JL,P
PALCE16VS8L 15 45.5 55 20 D,J,L,P,QSOP
PLDC20G10 25 333 55 24/28 D,J,LLBW
PLDC20G10B 15 455 70 24/28 D,J,L,LBW
PLD20RA10 15 45.5 75 24/28 D,H,J,L,.PW
PALCE20V8 5 142.8 115 24/28 D,JL,P
PALCE20V8 10 58.8 920 24/28 D,J,L,P
PALCE20VS8L 15 45.5 55 24/28 D,J,L,P,QSOP
PALC22V10* 20 41.7 920 24/28 D,J,L,PQ,W
PALC22V10L* 25 333 55 24/28 D,J,L, QW
PALC22V10B* 15 50 90 24/28 D,H,J,L,P,Q,W
PALC22V10D 7.5 100 130 24/28 D,JL,P
PALC22V10D 10 76.9 90 24/28 D,J,L,P
PALCE22V10 5 142.8 115 24/28 D,J,L,P
PALCE22V10 15 50 90 24 D,J,L,P
CY7C331 20 35 130 28 D,J,H,BQ,W
CY7C335 15 50 140 28 D,LLH,RW

* Not recommended for new designs.

CPLDs
Flash370™
Icc
Organization Pins PartNumber Speed (ns) (mA) Packages

32-Macrocell Flash CPLD 44 CY7C371 fmax/ts/tco=143 MHz/5ns/6 ns 175 ALY
32-Macrocell Flash CPLD Low Power 44 CY7C371L fvax/ts/tco=83MHz/6.5ns/6.5ns | 90 AJ
64-Macrocell Flash CPLD 44,84,100 CY7C372/3 fmax/ts/tco=100 MHz/6.5 ns/6.5 ns 250 A,G LY
64-Macrocell Flash CPLD Low Power 44,84,100 CY7C372L/3L fmax/ts/tco=100 MHz/6.5 ns/6.5 ns 125 AG LY
128-Macrocell Flash CPLD 84,100,160 | CY7C374/5 fmax/ts/tco = 100 MHz/7 ns/7ns 300 A,G,JUY
128-Macrocell Flash CPLD Low Power 84,100,160 | CY7C374L/5L fmax/ts/tco = 100 MHz/7 ns/7ns 150 A,GLUY
32-Macrocell ISR Flash CPLD 44 CY7C371i fmax/ts/tco=143 MHz/5 ns/6 ns 175 ALY
32-Macrocell ISR Flash CPLD Low Power | 44 CY7C37i1L fmax/ts/tco=83 MHz/6.5 ns/6.5 ns 90 AJ
64-Macrocell ISR Flash CPLD 44,84,100 CY7C372i/3i fmax/ts/tco=100MHz/6.5ns/6.5ns | 250 A,G,JY
64-Macrocell ISR Flash CPLD Low Power | 44,84,100 CY7C372iL/3iL | fmax/ts/tco=100 MHz/6.5 ns/6.5ns 125 AGJY
128-Macrocell ISR Flash CPLD 84,100,160 | CY7C374i/5i fmax/ts/tco = 100 MHz/7ns/7ns 300 AGJUY
128-Macrocell ISR Flash CPLD Low Power | 84,100,160 | CY7C374iL/5iL | fmax/ts/tco = 100 MHz/7 ns/7ns 150 A,GJLUY

1-7
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CPLDs (continued)
Ultra39000™
Icc
Organization Pins Part Number Speed (ns) (mA) Packages
192-Macrocell FlashISRCPLD | 84,160 CY7C39192 fyax/tep/tstco=125MHz/10ns/5n5/5.50s | TBD | A,J
256-Macrocell Flash ISRCPLD | 160,208 CY7C39256 fvax/tep/ts/tco=125MHz/10ns/5ns/5.5ns | TBD | AN
320-Macrocell Flash ISR CPLD 208,240 CY7C39320 fmax/tep/ts/tco=125 MHz/10ns/5 ns/5.5ns TBD N
384-Macrocell FlashISRCPLD | 240 CY7C39384 fvax/tpp/ts/tco=100MHz/12ns/6 ns/6.5 ns TBD N
448-Macrocell FlashISRCPLD | 240,304 CY7C39448 fvax/tep/ts/tco=100MHz/12ns/60s/6.55s | TBD [N
512-Macrocell FlashISRCPLD | 304 CY7C39512 fvax/tpp/ts/tco=100 MHz/12 ns/6 ns/6.5 ns TBD N
MAX340 ™
Icd/Iss
Organization Pins Part Number Speed (ns) (mA) Packages
32 Macrocell CPLD 285 CY7C344/B tppys/co = 15/10/10, 10/6/5 200150 |H,J,BW
64 Macrocell CPLD 44 CY7C343/B tppys/co = 20/12/12,12/8/6 135/125 H,J,R
128 Macrocell CPLD 68 CY7C342/B tpDys/CO = 25/15/14,12/8/6 250225 |H,J,R
128 Macrocell CPLD 84,100 CY7C346/B tpDys/co = 25/15/14,15/10/7 250225 |H,J,N,R
192 Macrocell CPLD 84 CY7C341/B tppys/CO = 25/15/14, 15/10/7 380360 |H,LR
FPGAs
pASIC380™
Icc/Isp
Organization Pins Part Number Speed Grade (mA) Packages
CMOS 1K Gates FPGA 44,68,100 CY7C381A2A -X,-0,-1,-2 Isg =10 A,G,J
3.3V CMOS 1K Gates FPGA 44, 68,100 CY7C3381A2A -X,-0,~1 Isp =0.65 AJ
CMOS 2K Gates FPGA 68, 84,100 CY7C383A/4A -X,-0,-1,-2 Isg=10 A,G,J
3.3VCMOS 2K Gates FPGA 68,84,100 CY7C3383A/4A -X,-0,-1 Isp =0.65 AJ
CMOS 4K Gates FPGA 84,100,144, 160 CY7C385A/6A -X,-0,~-1,-2 Isg=10 A,G,J,U
3.3VCMOS4K Gates FPGA 84,100,144 CY7C3385A/6A -X,-0,~1 Isp=0.65 Al
CMOS 8K Gates FPGA 144,160,208,223 | CY7C387A/8A -X,-0,-1,-2 Isg=10 A,G,N,U
3.3VCMOS 8K Gates FPGA 144,208 CY7C3387A/8A -X,-0,-1 Isp=0.65 AN
Ultra3800™
Icc/Isp
Organization Pins Part Number Speed Grade (mA) Packages
CMOS 3K Gates FPGA 84,144 CY7C3803 -X,-0,~-1,-2 Isp=10 AJ
3.3V CMOS 3K Gates FPGA 84,144 CY7C33803 -X,-0,~-1,-2 Isp =0.65 AT
CMOS 5K Gates FPGA 84,144,208 CY7C3805 -X,-0,~1,-2 Isg=10 A,LLN
3.3V CMOS5K Gates FPGA 84,144,208 CY7C33805 -X,=0,~1,-2 Isp = 0.65 AJN
CMOS 7K Gates FPGA 144,208,256 CY7C3807 -X,-0,~-1,-2 Isg=10 A,N,BGA
3.3VCMOS 7K Gates FPGA 144,208,256 CY7C33807 -X,-0,~-1,-2 Isp = 0.65 A,N,BGA
CMOS 9K Gates FPGA 144,208,256 CY7C3809 -X,-0,-1,-2 Isp=10 A,N,BGA
3.3V CMOS 9K Gates FPGA 144,208,256 CY7C33809 -X,-0,-1,-2 Isp = 0.65 A,N,BGA
CMOS 12K Gates FPGA 208,352 CY7C3812 -X,-0,~-1,-2 Isp=10 N,BGA
3.3VCMOS 12K Gates FPGA 208,352 CY7C33812 -X,-0,-1,-2 Isp =0.65 N,BGA
CMOS 16K Gates FPGA 208,352 CY7C3816 -X,-0,-1,-2 Isp=10 N,BGA
3.3VCMOS 16K Gates FPGA 208,352 CY7C33816 -X,-0,-1,-2 Isg =0.65 N,BGA
CMOS 20K Gates FPGA 208,352 CY7C3820 -X,-0,-1,-2 Isp=10 N,BGA
3.3V CMOS 20K Gates FPGA 208,352 CY7C33820 -X,-0,~-1,-2 Isp = 0.65 N,BGA
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Design and Programming Tools

Description Type Part Number
Warp2+ ™ forPC VHDL Design Tool CY3120
Warp2™ for PC VHDL Design Tool CY3121
Warp2+ for Sun VHDL Design Tool CY3125
Warp2for Sun VHDL Design Tool CY3126
Warp3™ forPC VHDL/CAE Design Tool CY3130
Warp3 for Sun VHDL/CAE Design Tool CY3135
Abel ™ Kit for PC FLAsH370 Design Kit CY3140
PROseries ™ for PC Viewlogic™ Design Kit CY3141
AbelKitfor SUN FLAsH370 Design Kit CY3145
Synopsys ™ for Sun PASIC380 Design Kit CY3146
Impulse3™ Programmer CY3500
Notes:

The above specifications are for the commercial temperature range of 0°C to 70°C. Military temperature range (—55°C to +125°C) product processed
to MIL-STD-883 Revision C is also available for most products. Speed and power 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 Vee =

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.

E 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.

Package Code:

B = 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

L T | A T 1 (O

NZER<TZQmmTI

Warp2, Warp2+, Warp3, Ultra3800, Ultra39000, an

Abel is a trademark of Data I/O.

Windowed LCC
QSOP

Windowed PGA
SOIC

Windowed Cerpack
Ceramic Quad Flatpack
SOJ

Windowed Cerdip
DICE

Ceramic LCC
TSOP

NHXE<LCHLROO
| T T 1 (Y (I

o

Proseries and ViewLogic are trademarks of ViewLogic.

Synopsys is a trademark of Synopsis.

LI | T T T A A1

Hermetic DIP (Module)
Ceramic PGA (Module)
TSSOP

Plastic DIP (Module)
Plastic SIMM

Plastic Angled SIMM
Plastic SIP

SSOP

Plastic ZIP

SOIC

Impuise3 are trademarks of Cypress Semiconductor Corporation.
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CYPRESS CYPRESS ALTERA CYPRESS AMD CYPRESS
PALC16L8-25C PALC16L8L-25C 5064IM 7C343—-35HMB SMD PN SMDPN
PALC16L8—-30M PALC161.8—20M 5064LC 7C343-35JC 5962-8515501RX 5962-88713 09RX
PALC161.8—35C PALC161.8—25C 5064LC—1 7C343-25JC 5962-85155012X 5962-88713 09XX
PALC16L8—40M PALC16L8—-30M 5064LC-2 7C343-30JC 5962-85155 02RX 5962-88713 10RX
PALC16L8L—-35C PALC161.8L—-25C 5128AGC-1 7C342B—-12RC 5962-85155022X 5962-88713 10XX
PALC16R4-25C PALC16R4L~-25C 5128AGC-2 7C342B—15RC 5962-85155 03RX 5962-88713 11RX
PALC16R4—-30M PALC16R4-20M 5128AGC-3 7C342B—-20RC 5962-85155 032X 5962-8871311XX
PALC16R4-35C PALC16R4-25C 5128AJC-1 7C342B~12HC 5962-85155 04RX 5962-88713 12RX
PALC16R4—40M PALC16R4-30M 5128AJC-2 7C342B—-15HC 5962-85155 042X 5962-88713 12XX
PALC16R4L—-35C PALC16R4L~-25C 5128AJC-3 7C342B—-20HC 5962-8515505RX 5962-88713 09RX
PALC16R6-25C PALC16R6L—25C 5128ALC-1 7C342B—-12IC 5962-85155 052X 5962-88713 09XX
PALC16R6—30M PALC16R6—20M 5128ALC-2 7C342B-15JC 5962-8515506RX 5962-88713 10RX
PALC16R6—-35C PALC16R6—-25C 5128ALC-3 7C342B-20JC 5962-85155 062X 5962-88713 10XX
PALC16R6—40M PALC16R6-30M 5128GC 7C342-35RC 5962-8515507RX 5962-8871311RX
PALC16R6L—35C PALC16R6L.—25C 5128GC-1 7C342-25RC 5962-85155 072X 5962-88713 11 XX
PALC16R8-25C PALC16R8L~-25C 5128GC-2 7C342-30RC 5962-85155 08RX 5962-88713 12RX
PALC16R8-30M PALC16R8—-20M 5128GM 7C342—-35RMB 5962-85155 082X 5962-88713 12XX
PALC16R8-35C PALC16R8-25C 5128JC 7C342—-35HC 5962-86053 01LA 5962-89841 01LX
PALC16R8—40M PALC16R8-30M 5128JC-1 7C342—-25HC 5962-86053 013A 5962-89841 013X
PALC16R8L—-35C PALC16R8L—-25C 5128)JC-2 7C342-30HC 5962-86053 01KA 5962-89841 01 KX
PALC22V10-35C PALC22V10-25C 51281 7C342—-35HI 5962-86053 02LA 5962-89841 01LX
PALC22V10—-40M PALC22V10-30M 5128J1-2 7C342—-30HI 5962-86053 023A 5962-89841 013X
PALC22V10L-25C PALC22V10-25C 5128IM 7C342—-35HMB 5962-86053 02KA 5962-89841 01 KX
PALC22V10L—-35C PALC22V10L-25C 5128LC 7C342-35JC 5962-86053 04LA 5962-89841 021X
PLDC20G10-35C PLDC20G10-25C 5128LC—-1 7C342-25]C 5962-86053 043A 5962-89841 023X
PLDC20G10—-40M PLDC20G10-30M 5128LC-2 7C342-30JC 5962-86053 04KA 5962-89841 02KX

5128L1 7C342-35]1 5962-86053 053A 5962-89841 063X

ALTERA CYPRESS 5128LI-2 7C342—-30HI 5962-86053 05KA 5962-89841 06 KX
PREFIX:EPM PREFIX:CY 5130GC 7C346—35RC 5962-86053 05LLA 5962-89841 061X
5032DC 7C344-25WC 5130GC-1 7C346—25RC 5962-88515 01RX 5962-88713 09RX
5032DC-2 7C344-20WC 5130GC~-2 7C346—30RC 5962-88515 012X 5962-88713 09XX
5032DC-15 7C344—-15WC 5130GM 7C346—35RM 5962-8851502RX 5962-88713 10RX
5032DC-17 Call Factory 5130JC 7C346—35HC 5962-88515 022X 5962-88713 10XX
5032DC-20 7C344-20WC 5130JC-1 7C346—25HC 5962-88515 03RX 5962-8871311RX
5032DC-25 7C344—-25WC 5130JC-2 7C346—30HC 5962-88515 032X 5962-8871311XX
5032DM 7C344-25WMB 5130JM 7C346—35HM 5962-88515 04RX 5962-8871312RX
5032DM -25 7C344-25WMB 5130LC 7C346—-35JC 5962-88515 042X 5962-88713 12XX
5032JC 7C344-25HC 5130LC-1 7C346—-25JC PREFIX:Am PREFIX:CY
5032JC-2 7C344—-20HC 5130LC-2 7C346—-30JC PREFIX:SN PREFIX:CY
5032JC-15 7C344—15HC 5130LI 7C346—35J1 SUFFIX:B SUFFIX:B
5032JC-17 CallFactory 5130LI-2 7C346—-30J1 SUFFIX:D SUFFIX:DORW
5032JC-20 7C344—20HC 5130QC 7C346—35NC SUFFIX:F SUFFIX:F
5032JC-25 7C344—-25HC 5130QC-1 7C346—25NC SUFFIX:L SUFFIX:L
5032J1-20 7C344—-20HI 5130QC~-2 7C346—30NC SUFFIX:P SUFFIX:P
5032]M 7C344—-25HMB 51300QI 7C346—35N1 MACH110-12)JC 7C371-83JC
5032JM-25 7C344—-25HMB 5192AGC—-1 7C341B—-15RC MACH110-15JC 7C371-66]JC
5032LC 7C344-25JC 5192AGC-2 7C341B—20RC MACH110-20JC 7C371-66JC
5032L.C-2 7C344-20)C 5192A)JC-1 7C341B—-15HC MACH110-20/BXA  7C371-66YMB
5032LC~-15 7C344—-15JC 5192AJC-2 7C341B—-20HC MACH130-15JC 7C373-83]JC
5032L.C-17 Call Factory 5192ALC-1 7C341B-15JC MACH130-20JC 7C373~-66JC
50321.C-20 7C344-20JC 5192A1L.C-2 7C431B-20JC MACH130-20/BXA  7C373—-66YMB
5032LC-25 7C344-25JC 5192GC 7C341-35RC MACH210-12JC 7C372—-100JC
5032PC 7C344-25PC 5192GC-1 7C341-25RC MACH210-15JC 7C372-83]JC
5032PC-2 7C344—-20PC 5192GC—-2 7C341-30RC MACH210-20JC 7C372—66JC
5032PC-15 7C344—-15PC 51921C 7C341-35HC MACH210-20/BXA  7C372-66YMB
5032PC—-17 Call Factory 5192)C-1 7C341-25HC MACH210A-10JC 7C372—-125]C
5032PC-20 7C344-20PC 5192JC-2 7C341-30HC MACH210A-12JC 7C372—-100JC
5032PC-25 7C344-25PC 5192J1 7C341-35HI MACH?230-15JC 7C374-83JC
5064JC 7C343-35HC 5192L.C 7C341-35JC MACH230-20JC 7C374—-66JC
5064JC—-1 7C343-25HC 5192L.C-1 7C341-25JC MACH435-15)C 7C374-83JC
5064JC-2 7C343—-30HC 5192L.C-2 7C341-30JC MACH435-20JC 7C374—-66JC
5064J1 7C343—35HI PAL16L8A—-4C PALC16L8L—35C

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

functionally equivalent

SOIC only

32-pin LCC crosses to the 7C198M

+
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== ;-' CYPRESS

AMD CYPRESS AMD CYPRESS PREFIX:HM PREFIX:CY
PAL16L8A—4M PALC16L8—40M PAL22V10/BLA PALC22V10-35DMB | | PREFIX:HPL PREFIX:CY
PALI6LSAC PALCI6L8—25C PAL22V10A/B3A PALC22V10-25LMB SUFFIX:8 SUFFIX:B
PALI6LSALC PALC16L8-25C PAL22V10A/BLA PALC22V10-25DMB | | PREFIX:1 SUFFIX:D
PAL16LSALM PALCI16L8—30M PAL22V10AIC PALC22V10-25JC PREFIX:9 SUFFIX:F
PAL16L8AM PALCI6L8—30M PAL22V10APC PALC22V10-25PC PREFIX:4 SUFFIX:L
PAL16L8BM PALCI16L8—20M PAL22V10JC PALC22V10-35JC PREFIX:3 SUFFIX:P
PALI16L8C PALCI16L8—-35C PAL22V10PC PALC22V10—-35PC 16LC8-5 PALCI16L8L-35C
PAL16LSLC PALC16L8-35C PALCE16V8H-5]C/4  PALCE16V8—5IC 16LC8-8 PALC16L8-40M
PAL16L8LM PALC16L8—40M PALCEI6VSH-7JC/A  PALCE16V8—7JC 16LC8-9 PALC16L8—-40M
PAL16L8M PALC16L8—40M PALCEI6VS8H-7PC/4  PALCE16V8—7PC 16RC4~5 PALC16R4L~-35C
PAL16L8QC PALCI6L8L~35C PALCE16VSH-10JC/4  PALCE16V8—10JC 16RC4~-8 PALC16R4-40M
PAL16L8QM PALC16L8—40M PALCE16VSH-10PC/4 PALCE16V8—10PC 16RC4-9 PALC16R4~40M
PAL16R4A—4C PALC16R4L~35C PALCE16V8H-15JC/4  PALCE16V8—15JC 16RC6-5 PALCI6R6L~-35C
PAL16R4A—4M PALC16R4—40M PALCE16V8H-15PC/4  PALCE16V8—15PC 16RC6-8 PALC16R6-40M
PAL16R4ALC PALC16R4-25C PALCE16V8H-25]C/4  PALCE16V8—25JC 16RC6—9 PALC16R6—-40M
PAL16R4ALM PALCI16R4—30M PALCEI6V8H-25PC/4 PALCE16V8—25PC | [ 16RC8-5 PALCI6R8L~-35C
PAL16R4AM PALCI6R4—30M PALCE16V8Q-15JC/4  PALCE16V8L—15]C 16RC8—-8 PALC16R8-40M
PAL16R4BM PALC16R4—20M PALCEI6V8Q-15PC/4  PALCE16VS8L—15PC | | 16RC8-9 PALC16R8~40M
PAL16R4C PALC16R4-35C PALCEI6V8Q-25JC/4  PALCEI6VSL~25IC | [TNTEL CYPRESS
PAL16R4LC PALCI16R4-35C PALCEI6V8Q-25PC/4  PALCEI6VSL-25PC | | prEFIX:85C PREFIX-CY
PAL16R4LM PALC16R4—40M PALCE20V8H-5JC/4  PALCE20V8—5JC PREFIX:85C PREFIX-PLD
PAL16R4M PALC16R4—40M PALCE20V8H-7JC/4  PALCE20V8-7JC PREFIX'D SUFFIX-D
PAL16R4QC PALCI6R4L~35C PALCE20V8H-7PC/4  PALCE20V8—7PC PREFIX.L SUFFIX.L
PAL16R4QM PALC16R4—40M PALCE20V8H-10JC/4  PALCE20V8—10JC PREFIX-P SUFFIX-P
PAL16R6A—4C PALC16R6L—35C PALCE20VSH-10PC/4  PALCE20V8—10PC | | SUFFIX/B SUFFIX-B
PAL16R6A—4M PALCI16R6—40M PALCE20V8H-15]C/4  PALCE20V8—15JC 22V10-10C PALCIVI0D—7C
PAL16R6AC PALCI6R6-25C PALCE20V8H-15PC/4  PALCE20V8—15PC | [ 2ov10-10C PALC22VIOD—10C
PAL16R6ALC PALC16R6-25C PALCE20V8H-25]C/4  PALCE20V8—25]C IVI0—10C PAL22VI0C—7C+
PAL16R6ALM PALC16R6—30M PALCE20V8H-25PC/4  PALCE20V8-25PC | [ 10— 10C PAL22V10C—10C+
PAL16R6AM PALCI6R6—30M PALCE20V8Q-15IC/4  PALCE20VSL-15IC | | 25v10-15¢ PALC22VI0B—15C
PAL16R6BM PALC16R6—20M PALCE20V8Q-15PC/4  PALCE20VSL-15PC | [ 25v10-15C PALC22VI0D—15C
PAL16R6C PALC16R6-35C PALCE20V8Q-25JC/4  PALCE20V8L—25]C

PAL16R6LC PALC16R6-35C PALCE20V8Q-25PC/4  PALCE20VSL—25PC | | LATTICE CYPRESS
PAL16R6LM PALC16R6—40M PALCE22V10H-7JC PALCE22V10-7JC PREFIX:EE PREFIX:CY
PAL16R6M PALC16R6—40M PALCE22V10H-10PC PALCE22V10-10PC | | PREFIX:GAL PREFIX:PALCE
PAL16R6QC PALCI6R6L—35C PALCE22V10H-10JC  PALCE22V10-10JC PREFIX:ST PREFIX:CY
PAL16R6QM PALC16R6—40M PALCE22V10H-10PC PALCE22V10-10PC | | SUFFIX:B SUFFIX:B
PAL16RSA—4C PALCI6RSL—35 PALCE22V10H PALCE22V10 SUFFIX:D SUFFIX:D
PAL16R8A—4M PALC16R8—40M -15/B3A —15LMB SUFFIX:L SUFFIX:L
PAL16R8AC PALC16R8-25C PALCE22V10H PALCE22V10 SUFFIX:P SUFFIX:P
PAL16R8ALC PALC16R8-25C -15/BLA -15DMB GAL16V8A—10LJ PALCE16V8—10JC
PAL16RSALM PALC16R8—30M PALCE22V10H-15JC  PALCE22V10-15JC GAL16V8A—10LP PALCE16V8-10PC
PAL16RSAM PALC16R8-30M PALCE22V10H-15PC  PALCE22V10-15PC GALI16V8A—15LJ PALCE16V8-15JC
PAL16RSBM PALC16R8-20M PALCE22V10H PALCE22V10 GAL16V8A—15LP PALCE16V8—15PC
PAL16RSC PALCI6R8—35C -20/B3A -15LMB GAL16VSA—15Q)  PALCE16VSL—15IC
PAL16RSLC PALC16R8-35C PALCE22V10H PALCE22V10 GAL16V8A—15QP  PALCEI16V8L—15PC
PAL16RSLM PALCI6R8—40M -20/BLA -15DMB GAL16VS8A-LSL]  PALCE16V8—25JC
PAL16RSM PALC16R8—40M %/LB%‘?ZWOH %{&EBZZVW GAL16V8A—25LP  PALCE16V8—25PC
PAL16R8QC PALC16R8L~-35 g p—— PALCE22VI0 GAL16V8A-25Q)  PALCEI6V8L—25]C
PAL16R8QM PALC16R8—40M 25/BLA ASDMB GALI6VBA—25QP  PALCEI16VSL—25PC

PAL22V10-7]C
PAL22V10-7PC
PAL22V10-10JC
PAL22V10-10PC
PAL22V10-12/B3A
PAL22V10-12/BLA
PAL22V10-15DC
PAL22V10-15]JC
PAL22V10-15PC
PAL22V10-20/B3A
PAL22V10~-20/BLA
PAL22V10/B3A

PALCE22V10-7JC
PALCE22V10-7PC
PALCE22V10-10JC
PALCE22V10-10PC
PALCE22V10-10LMB
PALCE22V10-10DMB
PALC22V10B-15DC
PALC22V10B-15]JC
PALC22V10B-15PC
PALC22V10B-20LMB
PALC22V10B-20DMB
PALC22V10-35LMB

PALCE22V10H-25JC
PALCE22V10H-25PC

PALCE22V10-25]C
PALCE22V10-25PC

PALCE22V10H PALCE22V10
-30/B3A -25LMB
PALCE22V10H PALCE22V10
-30/BLA -25DMB
ATMEL CYPRESS
22V10 PALC22V10
22V10-15 PALC22V10B
HARRIS CYPRESS
PREFIX:AT PREFIX:CY

GAL16V8B—-7LJ
GAL16V8B—-7LP
GAL16V8B—10LJ
GAL16V8B—10LJI
GAL16V8B—10LP
GAL16V8B—10LPI
GAL16V8B—15LIJI
GAL16V8B—15LPI
GAL16V8B—25LJI
GAL16V8B—25LPI
GAL16V8A
GAL16V8B

PALCE16V8-7JC
PALCE16V8-7PC
PALCE16V8-10JC
PALCE16V8—10J1
PALCE16V8-10PC
PALCE16V8—10PI
PALCE16V8—15J1
PALCE16V8—-15PI
PALCE16V8-25J1
PALCE16V8—25PI
PALCE16V8
PALCE16V8
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LATTICE
GAL20V8A—-10LJ
GAL20V8A—-10LP
GAL20V8A—-15LJ
GAL20V8A-15LP
GAL20V8A-15QJ
GAL20V8A-15QP
GAL20V8A-L5LJ
GAL20V8A-25LP
GAL20V8A-25Q)
GAL20V8A—-25QP
GAL20V8B-7LJ
GAL20V8B-7LP
GAL20V8B—10LJ
GAL20V8B-10LJI
GAL20V8B—10LP
GAL20V8B—10LPI
GAL20V8B~15LJI
GAL20V8B—15LPI
GAL20V8B—-25LJ1
GAL20V8B—25LPI
GAL20V8A
GAL20V8B
GAL22V10B-7LJ
GAL22V10B—7LP
GAL22V10B-10LJ
GAL22V10B-10LP
GAL22V10B-15L.D
/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-25LJ1
GAL22V10B-25LP
GAL22V10B-25LPI
GAL22V10B—25LR
/883

GAL22V10B-30LD
/883
GAL22V10B—-30LR
/883
GAL22V10C—5LJ

GAL22V10C-7LY
GAL22V10C-7PC

CYPRESS
PALCE20V8-10JC
PALCE20V8-10PC
PALCE20V8-15JC
PALCE20V8-15PC
PALCE20V8L-15JC
PALCE20VSL—-15PC
PALCE20V8-25JC
PALCE20V8-25PC
PALCE20V8L-25JC
PALCE20V8L—-25PC
PALCE20V8-7JC
PALCE20V8-7PC
PALCE20V8-10JC
PALCE20V8-10J1
PALCE20V8-10PC
PALCE20V8-10PI
PALCE20V8-15J1
PALCE20V8~15PI
PALCE20V8-25]1
PALCE20V8-25P1
PALCE20V8
PALCE20V8
PALCE22V10-7JC
PALCE22V10-7PC
PALCE22V10-10JC
PALCE22V10-10PC
PALCE22V10—-
15SDMB
PALCE22V10-15IC
PALCE22V10-15J1
PALCE22V10-15PC
PALCE22V10-15PI
PALCE22V10—
1SLMB

PALCE22V10-15J1
PALCE22V10—
15SDMB
PALCE22V10-15PI

PALCE22V10—
15LMB

PALCE22V10—
25DMB
PALCE22V10-25JC
PALCE22V10-25]1
PALCE22V10-25PC
PALCE22V10-25PI
PALCE22V10—
25LMB

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

PALCE22V10-7JC
PALCE22V10-7PC

MMI/AMD
SUFFIX:883B
SUFFIX:F
SUFFIX:J
SUFFIX:L
SUFFIX:N
PAL16R8D—-4C

CYPRESS
SUFFIX:B
SUFFIX:F
SUFFIX:D
SUFFIX:L
SUFFIX:P
PALC1648L—25C

MMI/AMD
SUFFIX:SHRP
PAL12L10C
PAL12L10M
PAL14L8C
PAL14L8M
PAL16L6C
PAL16L6M
PAL16L8A—-2C
PAL16L8A-2M
PAL16L8A—4C
PAL16L8A—-4M
PAL16L8AC
PAL16L8AM
PAL161L8B—-2C
PAL16L8B-2M
PAL16L8B—-4C
PAL16L8B—4M
PAL16L8BM
PAL16L8C
PAL16L8D—-4C
PAL16L8D—4M
PAL16L8M
PAL16R4A-2C
PAL16R4A-2M
PAL16R4A—-4C
PAL16R4A—-4M
PAL16R4AC
PAL16R4AM
PAL16R4B-2C
PAL16R4B—-2M
PAL16R4B—-4C
PAL16R4B—4M
PAL16R4BM
PAL16R4C
PAL16R4D—4C
PAL16R4M
PAL16R6A-2C
PAL16R6A—-2M
PAL16R6A~4C
PAL16R6A—4M
PAL16R6AC
PAL16R6AM
PAL16R6B—-2C
PAL16R6B—2M
PAL16R6B—-4C
PAL16R6B—4M
PAL16R6BM
PAL16R6C
PAL16R6D—-4C
PAL16R6M
PAL16R8A-2C
PAL16R8A-2M
PAL16R8A—4C
PAL16R8A—-4M
PAL16R8AC
PAL16R8AM
PAL16R8B-2C
PAL16R8B-2M
PAL16R8B-4C
PAL16R8B—-4M
PAL16R8BM
PAL16R8C

CYPRESS
SUFFIX:B
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10~35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10—-40M
PALC16L8~-35C
PALC16L8—40M
PALC16L8L—35C
PALC16L8-40M
PALC1618-25C
PALC16L8-30M
PALC1618-35C
PALC16L8-30M
PALC16L8L-35C
PALC16L8—-40M
PALC16L8-20M
PALC16L.8-35C
PALC16L8L-25C
PALC16L8-30M
PALC16L8—-40M
PALC16R4-35C
PALC16R4—40M
PALC16R4L~35C
PALC16R4-40M
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4-30M
PALC16R4L-35C
PALC16R4—40M
PALC16R4-20M
PALC16R4-35C
PALC16R4L-25C
PALC16R4—-40M
PALC16R6—-35C
PALC16R6—40M
PALC16R6L~35C
PALC16R6—40M
PALC16R6—-25C
PALC16R6—-30M
PALC16R6-25C
PALC16R6—-30M
PALC16R6L—-35C
PALC16R6-40M
PALC16R6—20M
PALC16R6-35C
PALC16R6L—-25C
PALC16R6—40M
PALC16R8~-35C
PALC16R8—-40M
PALC16R8L~35C
PALC16R8—-40M
PALC16R8-25C
PALC16R8-30M
PALC16R8-25C
PALC16R8-30M
PALC16R8L~35C
PALC16R8-40M
PALC16R8-20M
PALC16R8-35C

MMI/AMD
PAL16R8M
PALISLAC
PALI18LAM
PAL20L10AC
PAL20L10AM
PAL20L10C
PAL20L10M
PAL20L2C
PAL20L2M
PAL20L8A—2C
PAL20L8A—2M
PAL20LSAC
PAL20L8AM
PAL20L8C
PAL20L8M
PAL20R4A—2C
PAL20R4A—-2M
PAL20R4AC
PAL20R4AM
PAL20R4C
PAL20R4M
PAL20R6A—2C
PAL20R6A—2M
PAL20R6AC
PAL20R6AM
PAL20R6C
PAL20R6M
PAL20R8A—2C
PAL20R8A—2M

CYPRESS
PALC16R8—-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10--35C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10—-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10—-40M
PLDC20G10-35C
PLDC20G10—-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLDC20G10~-40M

PAL20R8AC PLDC20G10-25C
PAL20R8AM PLDC20G10-30M
PAL20R8C PLDC20G10-35C
PAL20R8M PLDC20G10-40M
PALC22V10/A PALC22V10-35C
NATIONAL CYPRESS
PREFIX:DM PREFIX:CY
PREFIX:GAL PREFIX:None
PREIFX:IDM PREFIX:CY
PREFIX:NM PREFIX:CY
PREFIX:NMC PREFIX:CY
SUFFIX:J SUFFIX:D
SUFFIX:N SUFFIX:P

18L4C PLDC20G10-35C
18L4AM PLDC20G10-40M
20L2M PLDC20G10-40M

GAL22V10-15C
GAL22V10-201
GAL22V10-20M
GAL22V10-25C
GAL22V10-301
GAL22V10-30M
PAL164A2M
PAL16L8A2C
PAL16L8A2M
PAL16L8AC
PAL16L8AM
PAL16L8B2C
PAL16L8B2M
PAL16L8B4C
PAL16L8B4M
PAL16L8BM

PALCE22V10-15C
PALCE22V10-151
PALCE22V10-15M
PALCE22V10-25C
PALCE22V10-251
PALCE22V10-25M
PALC16R4—40M
PALC16L8-35C
PALC16L8—40M
PALC161L.8—-25C
PALC16L8-30M
PALC161.8—-25C
PALC16L8-30M
PALC16L8L-35C
PALCI16L8—40M
PALC16L8—20M

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

+

*

+
£

wnnnn

meets all performance specs but may not meet Icc or Isg

meets all performance specs except 2V data retention—may not meet Icc or Isg
functionally equivalent
SOIC only

32-pin LCC crosses to the 7C198M

1-12
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Product Line Cross Reference

NATIONAL
PAL16L8C
PAL16L8M
PAL16R4A2C
PAL16R4AC
PAL16R4AM
PAL16R4B2C
PAL16R4B2M
PAL16R4B4C
PAL16R4B4M
PAL16R4BM
PAL16R4C
PAL16R4M
PAL16R6A2C
PAL16R6A2M
PAL16R6AC
PAL16R6AM
PAL16R6B2C
PAL16R6B2M
PAL16R6B4C
PAL16R6B4M
PAL16R6BM
PAL16R6C
PAL16R6M
PAL16R8A2C
PAL16R8A2M
PAL16R8AC
PAL16R8AM
PAL16R8B2C
PAL16R8B2M
PAL16R8B4C
PAL16R8B4M
PAL16R8BM
PAL16R8C
PAL16R8M
PAL20L2C
PAL20L8AC
PAL20L8AM
PAL20L8BC
PAL20L8BM
PAL20L8C
PAL20L8M
PAL20L10B2C
PAL20L10B2M
PAL20L10C
PAL20L10M
PAL20R4AC
PAL20R4AM
PAL20R4BC
PAL20R4BM
PAL20R4C
PAL20R4M
PAL20R6AC
PAL20R6AM
PAL20R6BC
PAL20R6BM
PAL20R6C
PAL20R6M
PAL20R8AC
PAL20R8AM
PAL20R8BC
PAL20R8BM

CYPRESS
PALC16L8-35C
PALC16L8-40M
PALC16R4-35C
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4-30M
PALC16R4L—-35C
PALC16R4—-40M
PALC16R4-20M
PALC16R4-35C
PALC16R4-40M
PALC16R6-35C
PALC16R6—40M
PALC16R6-25C
PALC16R6-30M
PALC16R6—-25C
PALC16R6—-30M
PALC16R6L—35C
PALC16R6—40M
PALC16R6—-20M
PALC16R6-35C
PALC16R6—40M
PALC16R8-35C
PALC16R8-40M
PALC16R8-25C
PALC16R8-30M
PALC16R8-25C
PALC16R8-30M
PALC16R8L—-35C
PALC16R8-40M
PALC16R8-20M
PALC16R8~-35C
PALC16R8—40M
PLDC20G10-35C
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10~30M
PLDC20G10-35C
PLDC20G10—-40M
PLDC20G10-25C
PLDC20G10~-30M
PLDC20G10-25C
PLDC20G10-~30M
PLDC20G10-35C
PLDC20G10—40M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-25C
PLDC20G10—-30M
PLDC20G10-25C
PLDC20G10-30M

NATIONAL CYPRESS
PAL20R8C PLDC20G10~-35C
PAL20R8M PLDC20G10-40M
QUICKLOGIC CYPRESS
PREFIX:QL PREFIX:CY
8X12B—*CG68C 7C382A-*GC
8X12B—*CG681 7C382A—-*GI
8X12B—*CG68M 7C382A-*GMB
8X12B—-*PF100C 7C382A-*AC
8X12B—*PF1001 7C382A—*Al
8X12B—*PLA44C 7C381A-*JC
8X12B—*PL441 7C381A—*]1
8X12B—-*PL68C 7C382A~*JC
8X12B—*PL68I 7C382A~*]1
12X16B—~*CG84C 7C384A-*GC
12X16B~*CG841 7C384A-*G1
12X16B—*CG84M 7C384A~-*GMB
12X16B—-*PF100C TC384A—*AC
12X16B—*PF1001 7C384A—-*Al
12X16B—*PL68C 7C383A-*]C
12X16B—*PL68I 7C383A-*J1
12X16B—*PL84C 7C384A—-*JC
12X16B—~*PL84I 7C384A—*]1
16X24B—-*GC144C 7C386A-*GC
16X24B—*GC1441 TC386A—-*GI
16X24B-*GC144M  7C386A—*GMB
16X24B—-*PF100C 7C385A—-*AC
16X24B—*PF1001 TC385A—*Al
16X24B—~*PF144C TC386A—*AC
16X24B—~*PF1441 TC386A—*Al
16X24B—*PL84C 7C385A—-*]C
16X24B—*PL841 7C385A—*]1
24X32B—~*GC44C 7C387A~*GC
24X32B—~*GC1441 7C387A-*Gl
24X32B-*GC144MB  7C387A—-*GMB
24X32B-*GC208C 7C388A~*GC
24X32B—-*GC208I 7C388A—*GI
24X32B—~*GC208M  7C388A—-*GMB
24X32B—*PF144C 7C387A—-*AC
24X32B—*PF1441 7C387A—*Al
24X32B—*PF208C 7C388A~*AC
24X32B—*PF208I 7C388A~*Al

TI 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
22V10AC PALC22V10-25C
22V10AM PALC22V10-30M
PAL16L8—-20M PALC16L.8—-20M
PAL16L.8—-25C PALC16L8-25C
PAL16L8—-30M PALC161.8—-30M
PAL16L8A~2C PALC161L8-35C
PAL16L8A~-2M PALC161L.8—40M
PAL16L8AC PALC161.8-25C

TI

PAL16L8AM
PAL16R4-20M
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
PAL16RSAM
PAL20L8A-2C
PAL20L8A-2M
PAL20L8AC
PAL20L8AM
PAL20L10A—-2C
PAL20L10A—-2M
PAL20L10AC
PAL20L10AM
PAL20R4A-2C
PAL20R4A-2M
PAL20R4AC
PAL20R4AM
PAL20R6A—2C
PAL20R6A—-2M
PAL20R6AC
PAL20R6AM
PAL20R8A-2C
PAL20R8A—-2M
PAL20R8AC
PAL20R8AM
PAL22V10-7C
PAL22V10~-15C
PAL22V10-20M
PAL22V10AC
PAL22V10AC
PAL22V10AM
PAL22V10AM
PAL22V10C
PAL22V10C

CYPRESS
PALC16L8-30M
PALC16R4—-20M
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
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
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Military Overview

Features

Success in any endeavor requires a high level of dedication to the
task. Cypress Semiconductor has demonstrated its dedication
through itscorporate commitment tosupport the militarymarket-
place. This commitment starts with product design. All products
are designed using our state-of-the-art CMOS and BiCMOS pro-
cesses, and they must meet the full — 55 to +125 degrees Celsius
operational criteria for military use. The commitment shows in
our dedication to meet and exceed the stringent quality and reli-
ability requirements of MIL-STD-883 and MIL-PRF-38535. It
shows in Cypress’s participation in each of the military processing
programs: MIL-STD-883 compliant, SMD (Standardized Mili-
tary Drawing), and QML. Finally, our commitment shows in our
leadership position in special packages for military use.

Product Design

Every Cypress product is designed to meet or exceed the full tem-
perature and functional requirements of military product. This
means that Cypress builds military product as a matter of course,
rather than as an accidental benefit of favorable testyield. Designs
are being carried out in our industry-leading 0.65-micron CMOS
and BiCMOS processes. Cypress is able to offer a family of prod-
ucts that areindustryleadersin density, low operating and standby
current, and high speed. In addition, our technology results in
products with very small manufacturable die sizes that will fit into
the LCCs and flatpacks so often used in military programs.

DESC-Certified Facility

On May 8, 1986, the Cypress facility at 3901 North First Street in
San Jose, California was certified by DESC for the production of
JAN Class BCMOS Microcircuits. And, most recently, on Febru-
ary 16, 1994, Cypress received QML (Qualified Manufacturers
List) transitional certification from Defense Electronic Supply
Center to the requirements of MIL-PRF-38535. This certifica-
tion allows Cypress to continue to produce JAN products aswell as
manufacture devices listed on the QML. QML certification at-
tests to Cypress’ commitment to quality and reliability through the
use of statistical process control and total quality management.
Our wafer fabrication facilities are Class 10 (San Jose) and Class
1 (Round Rock, TX and Bloomington, MN) manufacturing envi-
ronments and our assembly facility is also a clean room.

Datasheet Documentation

Every Cypress final data sheetis a corporate document with arevi-
sion history. The document number and revision appears on each
final data sheet. Cypress maintains a listing of all data sheet docu-
mentation and a copy is available to customers upon request. This
gives a customer the ability to verify the current status of any data
sheet and it also gives that customer the ability to obtain updated
specifications as required.

Every final data sheet also contains detailed Group A subgroup
testing information. All of the specified parameters that are tested
at Group A are listed in a table at the end of each final data sheet,
with a notation as to which specific Group A test subgroups apply.

Assembly Traceability Code®™

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

Quality and Reliability

MIL-STD-883 and MIL-PRF-38535 spell out the toughest of
quality and reliability standards for military products. Cypress
products meet all of these requirements and more. Our in-house
quality and reliability programs are being updated regularly with
tighter and tighter objectives. Please refer to the chapter on Quali-
ty, Reliability, and Process Flows for further details.

Military Product Offerings
Cypress offers three levels of processing for military product.

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

Second, selected productsare available to the SMD (Standardized
Military Drawing) program administered by DESC. These prod-
ucts are not only fully MIL-STD-883D compliant, but are also
screened to the electrical requirements of the applicable military
drawing.

Third, selected products are available as QML/JAN devices.
These products are processed in full accordance with MIL-
PRF-38535B and they are screened to the electrical requirements
of the applicable slash sheet.

Product Packaging

All packages for military product are hermetic. Alook at the pack-
age appendix in the back of this data book will give the reader an
appreciation of the variety of packages offered. Included are cer-
DIPs, windowed CerDIPs, leadless chip carriers (LCCs), win-
dowed leadless chip carriers, cerpaks, windowed cerpaks, quad
cerpaks, windowed quad cerpaks, bottom-brazed flatpacks, and
pin grid arrays.

Summary

Cypress Semiconductor is committed to the support of the mili-
tary marketplace. Our commitment is demonstrated by our prod-
uct designs, our DESC-certified facility, our documentation and
traceability, our quality and reliability programs, our support of all
levels of military processing, and by our leadership in special
packaging.

Assembly Traceability Code is a trademark of Cypress Semiconductor Corporation.
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Military Product Selector Guide

PLDs
Organization Pins | PartNumber ﬁ'ﬁnl‘:{, erl1]* Speed (ns/MHz) (mA @I ﬁ(s:/MHz) Avaﬁggility
PAL20 16L.8,16R8,16R6,16R4 | 20 PAL16XX 5962-92338(0) |tpp=7,10 180@7 Now
PALC20 16L8,16R8,16R6,16R4 | 20 PALC16XX 5962-88678(W) | tpp = 20,30,40 70@20 Now
PALC20 16L8,16R8,16R6,16R4 | 20 PALC16XX 5962-88713(0) | tpp = 20,30,40 70 @20 Now
PALCE20 | 16V8—Macrocell 20S PALCE16V8 | 5962-89839 tppys/co = 10/10/7 130@10 Now
PLD24 22V10C—Macrocell 248 PAL22V10C 5962-91760(0) | tppss/co = 10/3.6/7.5 190 @10 Now
PLD24 22V10C—Macrocell 248 PAL22VP10C | 5962-91760(0) | tppssico =10/3.6/7.5 190 @10 Now
PLDC24 | 22V10—Macrocell 24S | PALC22V10 | 5962-87539(W) | tppysico = 25/18/15 100@25 Now
PLD24 22V10—Macrocell 248 PALC22V10B |5962-87539(W) | tppss/co = 20/17/15 100 @20 Now
PLDC24 22V10—Macrocell 248 PALC22V10 5962-88670(0) tpp/s/co = 25/18/15 100 @25 Now
PLD24 22V10—Macrocell 245 | PALC22V10B |5962-88670(0) | tppssico = 15/12/10 120@15 Now
PLDC24 22V10—Macrocell 248 PALC22V10B | M38510/507(W) | tppss/co = 15/12/10 120@15 Now
PLDC24 22V10—Macrocell 248 PALC22V10B | M38510/508(0) | tppss/co = 15/12/10 120@15 Now
PLDC24 22V10D—Macrocell 248 PALC22V10D | 5962-89841(0) | tpp/sico=10/6/7 130@10 Now
PLDC24 20G10—Generic 248 PLDC20G10 | 5962-88637(0) | tppss/co = 20/17/15 80 @30 Now
PLDC24 20RA10—Asynchronous | 24S PLD20RA10 | 5962-90555(0) | tppsusco = 20/10/20 100 @25 Now
PLDC24 20RA10—Asynchronous | 24S PLD20RA10 | 5962-90989(W) | tpp/suico=20/10/20 100@25 Now
PLDC28 7C330—State Machine 288 CY7C330 5962-89546(W) | 50,40,28 MHz 180 @ 40MHz Now
PLDC28 7C330—State Machine | 28S CY7C330 5926-90802(0) | 50,40,28 MHz 180 @40MHz | Now
PLDC28 7C331—Asynchronous | 28S CY7C331 5962-90754(W) | tpp =25,30,40 200@20MHz | Now
PLDC28 7C331—Asynchronous | 28S CY7C331 5962-89855(0) | tpp =25,30,40 200 @20MHz Now
PLDC28 7C332—Combinatorial | 28S CY7C332 5962-91584(W) | tpp = 20,25,30 200@24MHz | Now
PLD28 7C335—Synchronous 288 CY7C335 5862-94510(W) | fmaxs = 66.6,50,83 160 @ 66.6MHz | Now
CPLDs
Organization Pins | PartNumber | JANSMD, Speed (ns/MHz) (A @lgg/l\/[l-[z) Avaﬁ:gimy
MAX28 7C344—32Macrocell | 28S CY7C344/B 5962-90611(W) | tpp = 12,20,25,35 220@25 Now
MAX40 7C343—64 Macrocell 40/44 | CY7C343/B 5962-92158(W) | tpp =15,20,25,30,35 225@25 Now
MAX68 7C342—128 Macrocell | 68 CY7C342/B 5962-89468(W) | tpp = 15,20,25,30,35 320@30 Now
MAX84 7C341—192 Macrocell 84 CY7C341/B 5962-92062(W) | tpp = 20,25,30,35,40 480@30 Now
MAX100 | 7C346—128 Macrocell 84/100 | CY7C346/B 5962-91344(W) | tpp = 20,25,30,35 320@35 Now
PLDC28 7C361—State Machine | 28S CY7C361 100, 83,66 MHz 150 @ 100MHz | Now
37X~-44 7C371—32Macrocell 44 CY7C371 5962-94684(0) fmax/ts/tco=83MHz/ 260@83 Now
10/10
37X~44 7C372—64 Macrocell 44 CY7C372 5962-94688(0) | fmax/ts/tco=83MHz8/8 | 300@83 Now
37X~84 7C373—64 Macrocell 84 CY7C373 5962-94689(0) | fmax/tstco=83MHz/8/8 | 300@83 Now
37X~84 | 7C374—128 Macrocell |84 CY7C374 5962-94713(0) | fmax/ts/tco=83MHZ/8/8 [ 370@83 Now
37X~160 | 7C375—128 Macrocell 160 CY7C375 fmax/ts/tco=83MHz/8/8 | 370@83 Now
%331—1370— 7C376—192 Macrocell 160 CY7C376 fmax/ts/tco=83MHz/ 300/TBD 4Q95
12/12
FLASH370— | 7C377—192Macrocell  [240 [ CY7C377 fmAx/ts/tco=83MHz/ | 300/TBD 4Q95
240 12/12
FLASH370— | 7C378—256 Macrocell 160 CY7C378 fmax/ts/tco=83MHz/ 300/TBD 2Q9%5
160 12/12
FLASH370— | 7C379—256 Macrocell 240 CY7C379 fmax/ts/tco=83MHz/ 300/TBD 2Q95
240 12/12
FPGAs
Organization Pins Part Number ﬁ':g{i%ﬁ * Speed (ns/MHz) (mA @l ‘C‘g/MHz) Av aﬁggility
1IKFPGA | CMOS8x12 68 CY7C382A -0,-1 20 Now
2KFPGA | CMOS12x16 84 CY7C384A -0,-1 20 Now
4KFPGA CMOS 16x24 145 CY7C385A -0,-1 20 Now
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FPGAS (continued)
Organization Pins | PartNumber | NamioMD. Speed (ns/MHz) (mA éggmm) A ai’;ﬁgmty
IKFPGA | CMOS16x24 T60 | CY7C386A 5062-95599 =0, -1 20 Now
8KFPGA | CMOS 24x32 lggf CY7C387A/8A -0,-1 20 4Q95
1
208
Notes:
The following Cypress facilites have been granted Level Q (QML) certification by DESC:
Operation Facility Location
Fab Fab2 Round Rock, TX
Fab3 Bloomington, MN
Assy/Test Bangkok Bangkok, Thailand
Test San Jose San Jose, CA

All of the above products are available with processing to MIL-STD-883D at a minimum. Many of these products are also available either to SMDs
(Standardized Military Drawings) or to JAN slash sheets.

The speed and power specifications listed above cover the full military temperature range.

Modules are available with MIL-STD-883D components. These modules are assembled and screened to the proposed JEDEC military processing
standard for modules.

W = Windowed Package
O = Opaque Package
HD = Hermetic DIP Module

100K ECL devices are available only to extended temperature range.

228 stands for 22-pin 300-mil DIP.
248 stands for 24-pin 300-mil DIP.
28S stands for 28-pin 300-mil DIP.
328 stands for 32-pin 300-mil DIP.

Notes:

1. Devices listed have been approved by DESC for the SMD indicated as
of the date of publication. Contact your local Cypress representative, or
the Cypress SMD Hotline at 408/943—2716, for the latest update.
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Cypress Semiconductor fully supports the DESC standardized Listed below are the SMDs for which Cypress is an approved
Military Drawing Program for devices that are compliant to the source of supply. Please contact your local Cypress representa-
Class B requirements of MIL-STD-883D. tive for the latest SMD update.

DESC SMD (Standardized Military Drawing) Approvalsi

Packagel3]
2] .

SMD Number Pg!tp Il:lfjs:‘lber Description Type D(l:sl::g:)lt‘;:m
5962-87539 01LX PALC22V10-25WMB 243 DIP w14 24-Pin CMOS UV EPLD
5962—-87539 013X PALC22V10-25QMB 28SLCC Q64 24-Pin CMOS UV EPLD
5962—87539 02LX PALC22V10-30WMB 24.3 DIP w14 24-Pin CMOS UV EPLD
5962—-87539 023X PALC22V10-30QMB 28SLCC Q64 24-Pin CMOS UV EPLD
5962-87539 03LX PALC22V10-40WMB 24.3 DIP wi4 24-Pin CMOS UV EPLD
5962—-87539  04LX PALC22V10B—-20WMB 24.3 DIP wi4 24-Pin CMOS UV EPLD
5962—87539 043X PALC22V10B—-20QMB 28 SLCC Q64 24-Pin CMOS UV EPLD
5962—-88637 01LX PLDC20G10—-40DMB 24.3 DIP D14 Generic CMOS PLD
5962—-88637 02KX PLDC20G10-30KMB 24 CP K73 Generic CMOS PLD
596288637 02LX PLDC20G10-30DMB 24.3 DIP D14 Generic CMOS PLD
5962—88637 023X PLDC20G10-30LMB 28 SLCC L64 Generic CMOS PLD
596288670 01KX PALC22V10-25KMB 24 CP K73 24-Pin CMOS PLD
5962—-88670 01LX PALC22V10-25DMB 24.3 DIP D14 24-Pin CMOS PLD
596288670 013X PALC22V10-25LMB 28 SLCC Lo4 24-Pin CMOS PLD
596288670 02KX PALC22V10-30KMB 24 Cp K73 24-Pin CMOS PLD
5962—-88670 02LX PALC22V10-30DMB 243 DIP D14 24-Pin CMOS PLD
596288670 023X PALC22V10-30LMB 28 SLCC Lo4 24-Pin CMOS PLD
596288670 03KX PALC22V10-40KMB 24 CP K73 24-Pin CMOS PLD
5962—-88670 03LX PALC22V10-40DMB 24.3 DIP D14 24-Pin CMOS PLD
5962—-88670 04KX PALC22V10B-20KMB 24 CP K73 24-Pin CMOS PLD
5962—88670 04LX PALC22V10B-20DMB 24.3 DIP D14 24-Pin CMOS PLD
5962—88670 043X PALC22V10B—-20LMB 28 SLCC L64 24-Pin CMOS PLD
5962—88670 05KX PALC22V10B—15KMB 24 CP K73 24-Pin CMOS PLD
5962-88670 05SLX PALC22V10B-15DMB 24.3 DIP D14 24-Pin CMOS PLD
596288670 053X PALC22V10B—-15LMB 28 SLCC L64 24-Pin CMOS PLD
5962—-88678 01XX PALC16L8-40QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962—88678 02XX PALC16R8-40QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962—-88678 03RX PALC16R6-40WMB 20.3 DIP W6 20-Pin CMOS UV EPLD
596288678 03XX PALC16R6-40QMB 20SLCC Q61 20-Pin CMOS UV EPLD
596288678 04RX PALC16R4-40WMB 20.3 DIP W6 20-Pin CMOS UV EPLD
5962—-88678 04XX PALC16R4-40QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962—-88678 07XX PALC16R6-30QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962—88678 (09RX PALC16L8—-20WMB 20.3 DIP Wé 20-Pin CMOS UV EPLD
5962—88678 09XX PALC16L8—-20QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962—-88678 10RX PALC16R8-20WMB 20.3 DIP W6 20-Pin CMOS UV EPLD
596288678 10XX PALC16R8-20QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962—-88678 11RX PALC16R6—-20WMB 20.3 DIP W6 20-Pin CMOS UV EPLD
596288678 11XX PALC16R6-20QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962—-88678 12RX PALC16R4-20WMB 20.3 DIP w6 20-Pin CMOS UV EPLD
5962—-88678 12XX PALC16R4-20QMB 20S LCC Q61 20-Pin CMOS UV EPLD
5962—-88713 01RX PALC16L8—-40DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713 05RX PALC16L8-30DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713  05XX PALC16L8—-30LMB 20SLCC Lo61 20-Pin CMOS PLD
5962—-88713 06RX PALC16R8-30DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—88713 07RX PALC16R6—-30DMB 20.3 DIP D6 20-Pin CMOS PLD
5962-88713  07XX PALC16R6~30LMB 20SLCC L61 20-Pin CMOS PLD
5962—-88713 08RX PALC16R4-30DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713  09RX PALC16L8-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713  09XX PALC16L8-20LMB 20SLCC L61 20-Pin CMOS PLD
5962—-88713 10RX PALC16R8-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713  10XX PALC16R8-20LMB 20SLCC L61 20-Pin CMOS PLD
5962—-88713 11RX PALC16R6~-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713 11XX PALC16R6—-20LMB 20SLCC L61 20-Pin CMOS PLD
5962—-88713 12RX PALC16R4-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713 12XX PALC16R4-20LMB 20SLCC L61 20-Pin CMOS PLD
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596289468 01XX CY7C342—-35RMB 68 PGA R68 128-Macrocell UV EPLD
5962—89468 01YX CY7C342-35HMB 68 SOJ HS81 128-Macrocell UV EPLD
5962—-89468 01ZX CY7C342-35TMB 68 QFP T9I1 128-Macrocell UV EPLD
5962—-89468 02XX CY7C342-30RMB 68 PGA R68 128-Macrocell UV EPLD
5962—-89468 02YX CY7C342-30HMB 68 SOJ H81 128-Macrocell UV EPLD
5962—89468 02ZX CY7C342-30TMB 68 QFP T91 128-Macrocell UV EPLD
5962—89468 03XX CY7C342B—-25RMB 68 PGA R68 128-Macrocell UV EPLD
5962—-89468 03YX CY7C342B-25HMB 68 SOJ HS81 128-Macrocell UV EPLD
5962—89468 03ZX CY7C342B-25TMB 68 QFP T91 128-Macrocell UV EPLD
5962—89468 04XX CY7C342B—20RMB 68 PGA R68 128-Macrocell UV EPLD
5962—89468 04YX CY7C342B—-20HMB 68 SOJ HS81 128-Macrocell UV EPLD
5962—-89468 04ZX CY7C342B—-20TMB 68 QFP T91 128-Macrocell UV EPLD
5962—89546 02XX CY7C330—-40WMB 28.3 DIP W22 PLD State Machine
5962—-89546 02YX CY7C330—-40TMB 28 CP T74 PLD State Machine
596289546 023X CY7C330-40QMB 28 SLCC Q64 PLD State Machine
5962—-89546  03XX CY7C330-50WMB 28.3 DIP w22 PLD State Machine
5962—-89546 03YX CY7C330-50TMB 28 CP T74 PLD State Machine
5962—89546 033X CY7C330-50QMB 28 SLCC Q64 PLD State Machine
5962—-89841 01KX PALC22V10D-30KMB 24 CP K73 CMOS EE PLD
5962—-89841 01LX PALC22V10D-30DMB 24.3 DIP D14 CMOS EE PLD
5962—89841 013X PALC22V10D—-30LMB 28 SLCC Lo4 CMOS EE PLD
5962—-89841 02KX PALC22V10D-20KMB 24 CP K73 CMOS EE PLD
5962—89841 02LX PALC22V10D-20DMB 24.3 DIP D14 CMOS EE PLD
5962—-89841 023X PALC22V10D-20LMB 28 SLCC L64 CMOS EE PLD
5962—89841 03KX PALC22V10D—-15KMB 24 CP K73 CMOS EE PLD
596289841 03LX PALC22V10D-15DMB 24.3 DIP D14 CMOS EE PLD
5962—-89841 033X PALC22V10D-15LMB 28 SLCC L64 CMOS EE PLD
5962—-89841 04KX PALC22V10D—-25KMB 24 CP K73 CMOS EE PLD
5962—89841 04LX PALC22V10D-25DMB 24.3 DIP D14 CMOS EE PLD
5962—-89841 043X PALC22V10D-25LMB 28 SLCC Lo64 CMOS EE PLD
5962—-89841 0SKX PALC22V10D—-15KMB 24 CP K73 CMOS EE PLD
5962—89841 0SLX PALC22V10D-15DMB 243 DIP D14 CMOS EE PLD
5962—-89841 053X PALC22V10D-15LMB 28 SLCC Lo64 CMOS EE PLD
5962—-89841 06KX PALC22V10D—-10KMB 24 Cp K73 CMOS EE PLD
5962—-89841 06LX PALC22V10D-10DMB 24.3 DIP D14 CMOS EE PLD
5962—-89841 063X PALC22V10D—-10LMB 28 SLCC L64 CMOS EE PLD
5962-89855 0IMYX CY7C331-40KMB 28 CP K74 Asynchronous PLD
5962—-89855 01IMZX CY7C331-40YMB 28SJCQ Y64 Asynchronous PLD
5962—89855 01IM3X CY7C331-40LMB 28 SLCC L64 Asynchronous PLD
5962—-89855 02MXX CY7C331-30DMB 28.3 DIP D22 Asynchronous PLD
5962—89855 02MYX CY7C331-30KMB 28 CP K74 Asynchronous PLD
5962—89855 02MZX CY7C331-30YMB 28SJCQ Y64 Asynchronous PLD
5962—89855 03MXX CY7C331-25DMB 28.3 DIP D22 Asynchronous PLD
5962—89855 03MYX CY7C331-25KMB 28 CP K74 Asynchronous PLD
5962—89855 03MZX CY7C331-25YMB 28 SJCQ Y64 Asynchronous PLD
5962—89855 03M3X CY7C331-25LMB 28 SLCC L64 Asynchronous PLD
596290555 01KX PLDC20RA10-35KMB 24 Cp K73 Asynchronous CMOS OTP PLD
5962-90555 01LX PLDC20RA10-35DMB 24.3 DIP D14 Asynchronous CMOS OTP PLD
5962—90555 02KX PLDC20RA10—-25KMB 24 CP K73 Asynchronous CMOS OTP PLD
5962—90555 02LX PLDC20RA10-25DMB 24.3 DIP D14 Asynchronous CMOS OTP PLD
5962-90555 03KX PLDC20RA10—-20KMB 24 Cp K73 Asynchronous CMOS OTP PLD
5962—90555 03LX PLDC20RA10—20DMB 24.3 DIP D14 Asynchronous CMOS OTP PLD
5962—-90555 023X PLDC20RA10—25LMB 28 SLCC L64 Asynchronous CMOS OTP PLD
5962-90611 02XX CY7C344-25WMB 28.3 DIP w22 32-Macrocell UV EPLD
5962—90611 02YX CY7C344—-25HMB 28 SJCQ H64 32-Macrocell UV EPLD
5962—-90754 0IMYX CY7C331-40TMB 28 CP T74 Asynchronous UV PLD
5962—-90754 0IMZX CY7C331-40HMB 28SJCQ Ho64 Asynchronous UV PLD
5962-90754 02MYX CY7C331-30TMB 28 CP T74 Asynchronous UV PLD
5962—-90754 02MZX CY7C331-30HMB 28S8JCQ Hé64 Asynchronous UV PLD
5962-90754 02M3X CY7C331-30QMB 28SLCC Q64 Asynchronous UV PLD
596290754 03MXX CY7C331-25WMB 28.3 DIP W22 Asynchronous UV PLD
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5962~91760 01M3X PAL22V10G—-15LMB 28 SLCC Le64 BiCMOS OTP PLD
5962~91760 02M3X PAL22V10G—-12LMB 28 SLCC L64 BiCMOS OTP PLD
5962—-91760 03M3X PAL22V10G—-10LMB 28 SLCC Lé4 - BiCMOS OTP PLD
5962-91760 04M3X PAL22VP10G—15LMB 28 SLCC L64 BiCMOS OTP PLD
5962~91760 05M3X PAL22VP10G—12LMB 28 SLCC L64 BiCMOS OTP PLD
5962-91760 06M3X PAL22VP10G—10LMB 28 SLCC L64 BiCMOS OTP PLD
5962—-91760 09M3X PAL22V10G-7LMB 28 SLCC L64 BiCMOS OTP PLD
5962~91760 10M3X PAL22VP10G—-7LMB 28 SLCC L64 BiCMOS OTP PLD
5962~92062 0IMXX CY7C341-40HMB 84SJCQ H84 192-Macrocell UV EPLD
5962-92062 0IMYX CY7C341-40RMB 84 PGA R84 192-Macrocell UV EPLD
5962~92062 02MXX CY7C341-30HMB 84SJCQ H84 192-Macrocell UV EPLD
5962~92062 02MYX CY7C341—-30RMB 84 PGA R84 192-Macrocell UV EPLD
5962—-92062 03MXX CY7C341-35HMB 84S JCQ H84 192-Macrocell UV EPLD
5962~-92062 03MYX CY7C341-35RMB 84 PGA R84 192-Macrocell UV EPLD
5962~90754 03MYX CY7C331-25TMB 28 CP T74 Asynchronous UV PLD
5962~90754 03MZX CY7C331-25HMB 28SJCQ Ho64 Asynchronous UV PLD
5962—-90754 03M3X CY7C331-25QMB 28 SLCC Q64 Asynchronous UV PLD
5962-90989 01MLX PLDC20RA10-35WMB 243 DIP w14 Asynchronous CMOS UV EPLD
5962-90989 02MLX PLDC20RA10-2WMB 243 DIP w14 Asynchronous CMOS UV EPLD
5962~90989 02M3X PLDC20RA10-250MB 28SLCC Q64 Asynchronous CMOS UV EPLD
5962~-90989 03MLX PLDC20RA10-20WMB 24.3 DIP W14 Asynchronous CMOS UV EPLD
5962~-90989 03M3X PLDC20RA10-20QMB 28 SLCC Q64 Asynchronous CMOS UV EPLD
596291584 0IMYX CY7C332-25TMB 28 CP T74 Registered Combinatorial UV EPLD
5962~91584 01MZX CY7C332—-25HMB 288 JCQ Ho64 Registered Combinatorial UV EPLD
5962~-91584 02MYX CY7C332-20TMB 28 Cp T74 Registered Combinatorial UV EPLD
5962~91584 02MZX CY7C332-20HMB 28SJCQ Hé64 Registered Combinatorial UV EPLD
5962-91584 02M3X CY7C332—-20QMB 28 SLCC Q64 Registered Combinatorial UV EPLD
596292158 02MXX CY7C343-30HMB 448 JCQ H67 64-Macrocell UV EPLD
5962~92338 O0IMRX PAL161.8—10DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962-92338 01MSX PAL16L8—10KMB 20 CP K71 20-Pin BiCMOS PLD
5962~92338 01MXX PAL16L.8—10LMB 20SLCC Lol 20-Pin BiCMOS PLD
5962~92338 02MRX PAL16R8—-10DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962~92338 02MSX PAL16R8—-10KMB 20 CP K71 20-Pin BiCMOS PLD
5962~-92338 02MXX PAL16R8—-10LMB 20SLCC L61 20-Pin BiCMOS PLD
5962-92338 03MRX PAL16R6—10DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962~92338 03MSX PAL16R6—10KMB 20 CP K71 20-Pin BiCMOS PLD
5962~92338 03MXX PAL16R6—10LMB 20S LCC L61 20-Pin BiCMOS PLD
5962~92338 04MRX PAL16R4—10DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962~92338 04MSX PAL16R4—10KMB 20 CP K71 20-Pin BiCMOS PLD
5962-92338 04MXX PAL16R4—-10LMB 20SLCC L61 20-Pin BiCMOS PLD
5962~92338 0SMRX PAL16L8-7DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962~92338 05MSX PAL16L8—7KMB 20 CP K71 20-Pin BiCMOS PLD
5962~92338 0SMXX PAL161.8—7LMB 20S LCC L61 20-Pin BiCMOS PLD
5962~92338 06MRX PAL16R8—7DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962-92338 06MSX PAL16R8—7KMB 20 Cp K71 20-Pin BiCMOS PLD
5962~92338 06MXX PAL16R8—-7LMB 20SLCC L61 20-Pin BiCMOS PLD
5962~-92338 07MRX PAL16R6—7DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962-92338 07MSX PAL16R6—7KMB 20 CP K71 20-Pin BiCMOS PLD
596292338 07TMXX PAL16R6—7LMB 20SL.CC L61 20-Pin BiCMOS PLLD
5962~92338 08MRX PAL16R4—-7DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962~92338 08MSX PAL16R4—7KMB 20 CP K71 20-Pin BiCMOS PLD
5962~-92338 08MXX PAL16R4—7LMB 20S LCC L61 20-Pin BiICMOS PLD
596293144 01IMZX CY7C346—35RMB 100 PGA R100 128-Macrocell UV EPLD
5962—-93144 01IMUX CY7C346—35HMB 84SJCQ H84 128-Macrocell UV EPLD
5962~-93144 02MZX CY7C346—30RMB 100 PGA R100 128-Macrocell UV EPLD
5962~94510 01IMXX CY7C335-50WMB 28.3 DIP w22 Synchronous UV EPLD
5962~-94510 0IMYX CY7C335-50HMB 28SJCQ H64 Synchronous UV EPLD
5962~-94510 01IMZX CY7C335-50QMB 28 SLCC Q64 Synchronous UV EPLD
5962~-94510 02MXX CY7C335-66WMB 28.3 DIP w22 Synchronous UV EPLD
5962~94510 02MYX CY7C335-66HMB 28 S JCQ H64 Synchronous UV EPLD
5962—94510  02MZX CY7C335—-66QMB 28 SLCC Q64 Synchronous UV EPLD
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5962—-94510 03MXX CY7C335—-83WMB 28.3 DIP w22 Synchronous UV EPLD
5962—-94510 03MYX CY7C335-83HMB 28SJCQ Ho4 Synchronous UV EPLD
5962—-93144 02MUX CY7C346—-30HMB 84SJCQ H84 128-Macrocell UV EPLD
Notes:
1. Devices listed have been approved by DESC for the SMD 3. Package: 24.3 DIP = 24-pin 0.300" DIP;
indicated as of the date of publication. Contact your local Cypress 24.6 DIP = 24-pin 0.600" DIP;
representative, or the Cypress SMD Hotline at 408/943-2716, for 28 R LCC = 28 terminal rectangular LCC,
the latest update. S = Square LCC, TLCC = Thin LCC .
2. Use the SMD part number as the ordering code. 24 CP = 24-pin ceramic flatpack (Configuration 1);
FP = brazed flatpack;
PGA = Pin Grid Array.
SMD Hotline: 408/943-2716
JAN Qualifications to MIL-I-38535
Packagel3]
Cypress[2] . Product Qualification
JAN Number Part Number Description Type Description Status
JM 38510/50701B3A PALC22V10B-30QMB 28SLCC Q64 CMOS UV PLD Qualified
JM 38510/50703B3A PALC22V10B—-20QMB 28SLCC Q64 CMOS UV PLD Qualified
JM 38510/50704B3A PALC22V10B—15QMB 28 SLCC Q64 CMOS UV PLD Qualified
JM 38510/50801BLA PALC22V10B-30DMB 24.3 DIP D14 CMOS PLD Qualified
JM 38510/50801BKA PALC22V10B—-30KMB 24 CpP K73 CMOS PLD Qualified
JM 38510/50801B3A PALC22V10B-30LMB 28SLCC L64 CMOS PLD Qualified
JM 38510/50802BKA PALC22V10B—25KMB 24 CP K73 CMOS PLD Qualified
JM 38510/50803BKA PALC22V10B—20KMB 24 CP K73 CMOS PLD Qualified
JM 38510/50803B3A PALC22V10B—-20LMB 28SLCC L64 CMOS PLD Qualified
JM 38510/50804BLA PALC22V10B—15DMB 24.3 DIP D14 CMOS PLD Qualified
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L LEAD FINISH
= Solder Dip
B = Tin Plate
C = Gold
X = Don’t Care (The letter “X” will not be marked on the device, but will be

replaced with the actual lead finish designation.)

PACKAGE TYPE (Not a complete |lSt)

V = 18-pin 0.300 DIP = 24-pin 0.600 DIP
R = 20-pin 0.300 DIP Q = 40-pin 0.600 DIP
S = 20-pin Cerpack K = 24-pin Cerpack
W = 22-pin 0.400 DIP 2 = 20-pin SQ LCC
L = 24-pin 0.300 DIP 3 = 28-pinSQLCC

X,Y,Z,U,TTM,Nand4,5,6,7,8,9 = Non-dedicated package designations
and will vary per drawing.

DEVICE CLASS DESIGNATOR
No character = Old (Pre March 1990) SMD
M = Manufactured in compliance with MIL-STD-883, para 1.2.1
Q = QML certification and qualification to MIL-PRF-1835

DEVICE TYPE
DRAWING NUMBER

DRAWING PREFIX
5962 = Federal Stock Class (FSC) for microcircuits. Pre-1985 drawings do
not have this prefix.

Cypress Military Marking Information

Manufacturer’s identification:
Cypress Logo, CYPRESS, CYP, and CY are trademarks of Cypress Semiconductor Corporation.

Manufacturer’s designating symbol or CAGE CODE:
Designating symbol = CETK or ETK
CAGE CODE/FSCM Number = 65786

Country of origin:
USA = United States of America
THA = Thailand

In general, the codes for5 products follow the format below.

PAL & PLD
PREFIX DEVICE SUFFIX FAMILY
Tarc! Tiers ' T2o DMB' T PAL20 1
PALC  22VI0 —15 WMB PAL 24 VARIABLE PRODUCT TERMS
PLDC  20G10 —20 WMB GENERIC PLD 24
cY 7C330  —50 DMB PLD SYNCHRONOUS STATE MACHINE
cY 10E302 -4 DMB 10K ECL PLD

e.g., PALC16R8-20DMB
Cypress FSCM #65786
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Cypress PLD Family Features

Cypress Semiconductor’s PLD family offers the user a wide range
of programmable logicsolutionsthatincorporate leading-edge cir-
cuit design techniques as well as diverse process technology capa-
bilities. This allows Cypress PLD users to select PLDs that best suit
the needs of their particular high-performance system, regardless
of whether speed, power consumption, 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 applica-
tion-tailored architectures. The range of technologies offered in-
cludes 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 cellsused by Cypressserve the same
purpose as the fuse used in most bipolar PLD devices. Before pro-
gramming, the AND gates or product terms are connected via the
reprogrammable memory cell to both the true and complement in-
puts. When the reprogrammable memory cell is programmed, the
inputsfroma gate or product termare 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 BiC-
MOS or bipolar fusible devices, which disconnects the input gate
from the product term. Selective programming of each of these re-
programmable memory cells enables the specific logic function to
be implemented by the user.

The programmability of Cypress’s PLDs allows the users to cus-
tomize every device in a number of ways to implement their unique
logic requirements. Using PLDs in place of SSI or MSI compo-
nents results in more effective utilization of board space, reduced
cost and increased reliability. The flexibility afforded by these
PLD:s allows the designer to quickly and effectively implement a
number of logic functions ranging from random logic gate replace-
ment 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

ABC
A
33:)_ AsBeC= AsB:C
(o}
INTRO-1
(a)
i ——
i1|2+i1|2
lp ——d
INTRO-3
(c)

terms available in the AND-OR array. A variety of different 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

- Toreduce confusion and to have an orderly way of representing the

complex logic networks, logic diagrams are provided for the vari-
ous part types. In order to be useful, Cypress logic diagrams
employ a common logic convention that is easy to use. Figure 1
shows the adopted convention. In part (a), an “ X ” represents an
unprogrammed EPROM cell or intact fuse link that is used to per-
formthelogical AND operation upon the input terms. The conven-
tion adopted does not imply that the input terms are connected on
the common line that is indicated. A further extension of this con-
vention 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 awide spectrum of applications. The available output config-
urations offer the user the benefits of both lower package counts
andreduced costswhen used. This approach allows designers tose-
lect PLDs that best fit their applications. An example of some of
the configurations that are available are listed below.

Programmable 1/0

Figure 2 illustrates the programmable 1/O offered in the Cypress
PLD family that allows product terms to directly control the out-
puts of the device. One product term is used to directly control the
three-state output buffer, which then gates the summation 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 pro-
grammable I/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 3 illustrates the registered outputs offered on a number of
the Cypress PLDs which allow any of these circuits to function as a
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Figure 1. Logic Diagram Conventions
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Figure 3. Registered Outputs with Feedback

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 remember 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 individually.
Each of the potential outputs may be specified to be “registered”
or “combinatorial.” Polarity of each output may alsobe individual-
ly 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 inputs on an individual basis or alter-
nately used as a bidirectional I/O controlled by the programmable
array (see Figure 5).

Buried Register Feedback

The CY7C331 and CY7C335 PLDs provide registers that may be
“buried” or “hidden” by electing feedback of the register output.
These buried registers, which are useful in state machines, may be
implemented without sacrificing the use of the associated device
pinasaninput. In previous PLDs, when the feedback path was acti-
vated, the input pin-path to the logic array was blocked. The pro-
prietary CY7C335 reprogrammable synchronous state machine
macrocell illustrates the shared input multiplexer, which provides
an alternative input path for the I/O pin associated with a buried
macrocell register (Figure 6). Each pair of macrocells shares an in-
put multiplexer, and as long as alternate macrocells are buried, up
to six of the twelve output registers can be buried without the loss

Document #: 38—00165—-B

of any I/O pins as inputs. The CY7C335 also contains four dedi-
cated hidden macrocells with no external output that are used as
additional state registers for creating high-performance state ma-
chines (Figure 7).

Asynchronous Register Control

Cypress also offers PLDs that may be used in asynchronous sys-
tems in which register clock, set, and reset are controlled by the
outputs of the product term array. The clock signalis created by the
processing of external inputs and/or internal feedback by the logic
of the product term array, whichis then routed to the register clock.
The register set and reset are similarly controlled by product term
outputs and can be triggered at any time independent of the regis-
ter clock in response to external and/or feedback inputs processed
by the logicarray. The proprietary CY7C331 Asynchronous Regis-
tered PLD, for which the I/O macrocell is illustrated in Figure 8, is
an example of such a device. The register clock, set, and reset func-
tions 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 functions.

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 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 select-
able 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 processed 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 in-
put pins.
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This is an abbreviated datasheet. Contact a Cypress
representative for complete specifications. For new
designs, please refer to the PALCE16V8.

PAL®C20 Series

Reprogrammable CMOS
PALC 16LS8, 16R8, 16R6, 16R4

High reliability
— Proven EPROM technology

— >1500V input protection from
electrostatic discharge

o CMOS EPROM technology for repro-
grammability

e High performance at quarter power —100% AC and DC tested
—tpp =25 ns — 10% power supply tolerances
—tg =20 ns — High noise immunity
—tco =15ns — Security feature prevents pattern
duplication
—Icc =45mA —100% programming and functional
o High performance at military testing
temperature Functional Description
—tpp =20ns Cypress PALC20 Series devices are high-
—tg =20ns speed electrically programmable and UV-
erasable logic devices produced in a pro-
—tco=15ns prietary N-well CMOS EPROM process.
= These devices utilize a sum-of-products
—Icc =70 mA P
cc=7 (AND-OR) structure providing users with
e Commercial and military temperature the ability to program custom logic func-

range tions serving unique requirements.

PALs are offered in 20-pin plastic and ce-
ramic 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 prod-
uct terms are connected via EPROM cells
to both true and complement inputs. Pro-
gramming an EPROM cell disconnects an
input term from a product term. Selective
programming of these cells allows a spe-
cific logic function to be implemented in a
PALC device. PALC devices are supplied
in four functional configurations desig-
nated 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 combina-
torial as well as 4 registers and 4 combina-
torial are provided by the 4 functional
variations of the product family.

Logic Symbols and DIP and SOJ Pinouts
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PAL is a registered trademark of Advanced Micro Devices.
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YPRESS
Flash Erasable,
Reprogrammable CMOS PAL® Device

Features ¢ User-programmable macrocell Functional Description
. . . — Output polarity control
¢ Active pull-up on data input pins — Individually selectable for regis- The Cypress PALCEL6VS is a CMOS
o Low power version (16VSL) tered or combinatorial operation Elash Electrical Erasable secpnd-gt?nera-
. o Up to 16 input terms and 8 outputs tion programmable array logic device. It
— 55 mA max. commercial (10, 15, 25 P pul . P is implemented with the familiar sum-of-
ns) ® QSOP packaging available product (AND-OR) logic structure and
— 65 mA max. industrial (10, 15, 25 ns) - Z'fls“tsci;’m 1 version the programmable macrocell.
— 65 mA military (15 and 25 ns) Snstg The PALCE16VS8 is executed in a 20-pin
. 7.5 ns tpp 300-mil molded DIP, a 300-mil cerdip, a
¢ Standard version has low power 125-MHz state machine 20-lead square ceramic leadless chip carri-
— 90 mA max. commercial (10, 15, 25 — 10 ns military/industrial versions er,a 20-lead square plastu:leadgd chip car-
ns) 7 us tco rier and a 20-lead, quarter-size outline.
— 115 mA max. commercial (7 ns) 10 ns t The device provides up to 16 inputs and 8
. 10 ns £ outputs. The PALCE16VS8 can be electri-
— 130 mA max. military/industrial 62-MHl;Dstate machine cally erased and reprogrammed. The pro-
(10, 15, 25 ns) . o grammable macrocell enables the device
. * High reliability to function as a superset to the familiar
¢ CMOS Flash technology for electrical  _— Proven Flash technology 20-pin PLDs such as 16L8, 16RS, 16R6,
erasability and reprogrammability — 100% programming and functional  and 16R4.
o PCI compliant testing
Logic Block Diagram (PDIP/CDIP)
GND lg 17 Ig Ia Iy 14 CLK/lg

Iy R B 2 R s B A R s B v B

PROGRAMMABLE
AND ARRAY
(64x32)

8y 8 s ) s ) ’!e 1 s s ) )3

LMacrocelll Macrocelll | Macrocell Macrocell Macrocell Macrocelll | Macrocell Macrocell
el

l—-l>c

EHed

1 I 1 1 1
1" 12 14 li[ 6 Iil b_l llQ_l IE‘I
OF/ly 1109 1104 110, 1103 1/04 /05 1/0g 110, Veo e
Pin Configuration DIP/QSOP P%cﬁ,cékﬁc
Top View =
CLK/'O ] 1 20 :vaC

Qg2 19 11/07

i,03 18 [01/0g

15004 17 01/0s 0 1/0g

1,05 16 [11/0, 2 /05

1,06 15 [11/0, = :584

IGE 7 14111/0, = |/0:

pOs  13po; v

1509 12[31/0,

a0 10 11foEs, 102 -

PAL is a registered trademark of Advanced Micro Devices.
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Selection Guide

tpp ns ts ns tco ns Icc 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 : e 115
PALCE16V8~-7 75 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 9 130
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 features 8 product terms peroutputand32input ~ Electronic Signature

terms into the AND array. The first product term in a macrocell
can be used either as an internal output enable control or as a data
product term.

There are a total of 18 architecture bits in the PALCE16V8 macro-
cell; two are global bits that apply to all macrocells and 16 that ap-
plylocally, two bits per macrocell. The architecture bits determine
whether the macrocell functions as aregister or combinatorial with
inverting or noninverting output. The output enable control can
come from an external pin or internally from a product term. The
output can also be permanently enabled, functioning as a dedi-
cated output or permanently disabled, 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

Allregisters in the PALCE16V8 power-up to a logic LOW for pre-
dictable systeminitialization. For eachregister, the associated out-
put pin will be HIGH due to active-LOW outputs.

Configuration Table

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

Security Bit

A security bit is provided that defeats the readback of the internal
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 Disable (PTD) fuses are included for each product

term. The PTD fuses allow each product term to be individually
disabled.

CGy CGy CLOy Cell Configuration Devices Emulated
0 1 0 Registered Output Registered Med PALs
0 1 1 Combinatorial I/O Registered Med PALs
1 0 0 Combinatorial Output Small PALs
1 0 1 Input Small PALs
1 1 1 Combinatorial I/O 16L8 only
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature .................. —-65°Cto +150°C  Latch-UpCurrent ............... ... . ..... >200 mA
Ambient Temperature with .
Power Applied ................. ... -55°Cto +125°c  Operating Range
Supply Voltage to Ground Potential Ambient
(Pin24toPini2) ..o —0.5V to +7.0V Range Temperature Vee
D% V(;]lt%gg Applied to Outputs 05V 70V Commercial 0°Cto +75°C 5V £5%
in Higl TALE .. —0.5V to +7. —
Militaryll] —55° ° 5V %10
DCInput VoItage «...........oo.vvev.... ~0.5V to +7.0V il > Cto +1250 c %
Output Current into Outputs (LOW) .............. 24 mA Industrial —40°Cto +85°C 5V £10%
DCProgramming Voltage ......................... 12.5vV
Electrical Characteristics Over the Operating Rangel?]
Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voltage Vce = Min, Iog = —32mA Com’l 2.4 \%
VIN = Vig or Vi, -
IOH = —2mA Mil/Ind
VoL Output LOW Voltage Vce = Min,, ToL = 24 mA Com’l 0.5 v
Vin = Vigor ViL -
IoL = 12mA Mil/Ind
Vi Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs(3] 2.0 \%
v 4 Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs(3] —-0.5 08 | V
Iin Input or I/O HIGH Leakage | 3.5V < VN < Vcc 10 pA
Current .
I Bl Input or I/O LOW Leakage |0V < Vin < Vin (Max.) —-100 | pA
Current
Isc Output Short Circuit Current | Vee = Max., Voyr = 0.5VI6: 7] -30 -150 | mA
Icc Operating Power Supply Ve = Max,, 5,7 ns Com’l 115 | mA
Current Vi =0V, Vig =3V,
Output Open, 10, 15, 25 ns 90 | mA
f=15MHz
(counter) 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
Capacitance!”]
Parameter Description Test Conditions Unit
CiN Input Capacitance ViN=20V@f=1MHz pF
Court Output Capacitance Vour =20V @f=1MHz pF
Endurance Characteristics!”!
Parameter Description Test Conditions Min. Max Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:
1. Ta is the “instant on” case temperature. 5. The leakage current is due to the internal pull-up resistor on all pins.

2. See the last page of this specification for Group A subgroup testing in-
formation.

3. These are absolute values with respect to device ground. All over-
shoots due to system or tester noise are included.
4. Vi (Min.) is equal to —3.0V for pulse durations less than 20 ns.

6. Not more than one output should be tested at a time. Duration of the short
circuit should not be more than one second. Voyt = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.

Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms

s

ALL INPUT PULSES

3.0V
90%
10%
GND
<2ns
16V8-5
5V
S1
Rt
OUTPUT TEST POINT
R2 cL
L _:I_: 16V8-6
Commercial Military
Specification S1 CL Ry R; R Ry Measured Output Value
tpp, tco Closed 50 pF 200€2 390 390Q2 750Q 1.5V
tpzx, tEA Z » H: Open 1.5V
Z » L: Closed
tpxz, tER H#$ Z: Open 5pF H# Z: Voy ~ 0.5V
L# Z: Closed L9 Z: VoL + 05V
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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

tpD Input to Output 1 5 3 7.5 3 10 3 15 3 25 ns
Propagation
Delayl® 91

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 Delayl”- 10]

tco Clock to Output 1 4 2 5 2 7 2 10 2 12 ns
Delay(8: 9] )

ts Input or Feedback 3 S 75 12 15 ns
Set-Up Time

ty Input Hold Time 0 0 0 0 0 ns

tp External Clock 7 10 145 22 27 ns
Period (tco + ts) '

twH Clock Width 3 4 6 8 12 ns
HIGHLI']

twL Clock Width LOWII |- 3 4 6 8 12 ns

fMax1 External Maximum 143 100 69 45.5 37 MHz
Frequency
(U(tco + ts))> 1]

fmax2 Data Path Maximum | - 166 125 83 62.5 41.6 MH:z
Frequen(%y (zl/(tWH
+ twp)[7 121

fmaxs Internal Feedback 166 125 74 50 40 MHz
Maximum
Frequency (1/(tcr +
ts))%’ oncy (Y/(tcr

tcr Register Clock to 3 3 6 8 10 ns
Feedback Inputl’-14]

tpr Power-Up Reset 1 1 1 1 1 us
Timel7]

haded area contains preliminary information.
Notes:

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

9. Thisspecification 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 Voy
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 fyjax internal
(1/fmax3) as 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
tpD Input to Output 3 10 3 15 3 25 ns
Propagation Delayl8 9]
tpzx OE to Output Enable 10 15 20 ns
tpxz OE to Output Disable 10 15 20 ns
tEA Input to Output Enable Delayl’] 10 15 25 ns
tER Input to Output Disable Delayl”: 10] 10 15 25 ns
tco Clock to Output Delayl®: %] 2 7 2 10 2 12 ns
ts Input or Feedback Set-Up Time 10 12 15 ns
ty Input Hold Time 0 0 0 ns
tp External Clock Period (tco + tg) 17 22 27 ns
twH Clock Width HIGH!T 6 8 12 ns
twL Clock Width LOWL] 6 8 12 ns
fmaxt External Maximum Frequency 58 45.5 37 MHz
(1/(tco + ts)7 11
fmaxz Data Path Maximum Frequency 83 62.5 41.6 MHz
(U(twn + twp)l 12
fmaxs Internal Feedback Maximum 62.5 50 40 MHz
Frequency (1/(tcg + ts)){7- 131
tcr Register Clock to 6 8 10 ns
Feedback Input!?-14]
tpR Power-Up Reset Timel’l 1 1 1 us
Switching Waveform

o /—'\{__/—'\

t
F tpxz, terl1% ‘—'I

= tep tpxz, terl1l H—-| teas tpzx(1%
COMBINATORIAL 3
OUTPUTS |

Power-Up Reset Waveform

tea, tpzx! %)

REGISTERED
OUTPUTS

INPUTS, 1/0O,
AEGISTERED j<XXX>< XX
ts th twh o twe
A \
tco, ’

2
)

16V8-7

Vee
POWER 10% Z 90%
SUPPLY VOLTAGE mmeeeeoe ]
ter
REGISTERED
ACTIVE LOW XXX XXX
OUTPUTS t
CLOCK \\\ /’
tpr MAX = 1 us twe 16v8-8
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Functional Logic Diagram for PALCE16V8

{——— PIN NUMBERS INPUT LINE PIN NUMBERS ————+
E'—D I PRODUCT LINE FIRST CELL NUMBERS NUMlBERS Vee
0 4 7 | —

5

3 8 11 12 1516 19 20 23 24 27 28
00— o, MC7
64 CL1=2048
1288 CLO=2120 3"—
192189 PTD=2128
224 D ‘:I_‘:> 2135 |
256 — MC6
CL1=2049
384 == CL0=2121 &"—
448 == PTD=2136
. - —2143 ||
B> <L
s12— MC5
576 CL1=2050
640 == » CLo=2122 $°—
7042L » PTD=2144
D - —2151 ||
K sHL
MC4
80
83 CL1=2051
895284 » CLO=2123 0
960-228 » PTD=2152
— —— e
1024 MC3
mea:m CL1=2052
1‘“1‘ = CLO=2124
e
Bz <+
|<m.v'd MC2
1344 —— CL1=2053
e CL0=2125
147«144\.‘ PTD=2168
1504° - —2175 |-
: T
1536 R MC1
1600222 CL1=2054 EI
16641632 » CLO=2126
1728188 = PTD=2176
1760 —-2183 =
<=
17927 MCO
1856 CL1=2055
19201888 CL0=2127 {i"——@
19841852 PTD=2184
2016 1. -2191 e

El g
| %
0 3 4 78 1112 1516 1920 2324 2728 31

USER ELECTRONIC SIGNATURE ROW
2056 2064 2072 2080 2088 20|96 21‘04 21|l2 21I19

GLOBAL ARCH BITS
I BYTEO [BYTE! [ BYTE 2 | BYTES | BYTE 4 | BYTE 5 | BYTE6 l BYTE7—I
CGo=2192
CG1=2193 16V8-9

MSB LSB MSB LSB
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Ordering Information
Icc | tep ts tco Package Operating
(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range
115 5 3 4 PALCE16V8-5JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
115 | 75 5 5 PALCE16V8-7JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8—-7PC P5 20-Lead (300-Mil) Molded DIP
90 10 7.5 7 PALCE16V8-10QC Q5 20—Lead Quarter—Size Outline
90 10 75 7 PALCE16V8-10JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-10PC P5 20-Lead (300-Mil) Molded DIP
130 10 75 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 D6 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 PS5 20-Lead (300-Mil) Molded DIP
130 15 12 10 | PALCE16V8-15J1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8—15PI P5 20-Lead (300-Mil) Molded DIP
130 15 12 10 | PALCE16V8-15DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8—-15LMB L6l 20-Pin Square Leadless Chip Carrier
90 25 15 12 PALCE16V8-25]JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-25PC P5 20-Lead (300-Mil) Molded DIP
130 25 15 12 PALCE16V8-25]1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8-25PI P5 20-Lead (300-Mil) Molded DIP
130 | 25 15 12 | PALCE16V8-25DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8—-25LMB L61 20-Pin Square Leadless Chip Carrier

Shaded area contains preliminary information.
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Ordering Information (continued)
Icc tpp ts tco Package Operating
(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range

55 10 7.5 7 PALCEI6VSL—10] C Jel 20-'Léafd£l{istic Leaded Chip Carrier Commercial
PALCE16VSL—10PC P5 | 20-Lead (300-Mil) Molded DIP & :

6 | 10 | 10 | 7 | PALCEIGVSL—103 361 | 20-Lead Plastic Leaded Chip Carrier | Industrial |
PALCE16V8L~10PL . | -'P5 2(1~’Léad3(300-,M_i'1)yMolded DIP.

55 | 15 | 12 | 10 | PALCEL6VSL—15JC 361 | 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-15]1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8L—-15P1 P5 20-Lead (300-Mil) Molded DIP
PALCE16V8L—-15QI Q5 20-Lead Quarter-Size Outline

65 15 12 10 PALCE16V8L-15DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16VSL—-15LMB L61 20-Pin Square Leadless Chip Carrier

55 25 15 12 PALCE16V8L-25JC J6l 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8L-25PC P5 20-Lead (300-Mil) Molded DIP
PALCE16V8L-25QC Qs 20-Lead Quarter-Size Outline

65 25 15 12 PALCE16V8L~25]1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8L~-25P1 P5 20-Lead (300-Mil) Molded DIP
PALCE16V8L~-25Q1 Q5 20-Lead Quarter-Size Outline

65 25 15 12 PALCE16VSL-25DMB D6 20-Lead (300-Mil) CerDIP Military
PALCE16V8L—-25LMB L6l 20-Pin Square Leadless Chip Carrier

Shaded area contains preliminary information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tco 9,10, 11
ts 9,10, 11
tH 9,10, 11

Document #: 38—00364—C




Features
e Active pull-up on data input pins
o 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

PALCE20V8

Flash Erasable,

Reprogrammable CMOS PAL® Device

e User-programmable macrocell
— Output polarity control

— Individually selectable for regis-
tered or combinatorial operation

® QSOP package available
— 10, 15, and 25 ns com’l version

— 15, and 25 ns military/industrial
versions

o High reliability
— Proven Flash technology
— 100% programming and functional
testing
Functional Description

The Cypress PALCE20VS8 is a CMOS
Flash Erasable second-generation pro-

grammable array logic device. It is imple-
mented with the familiar sum-of-product
(AND-OR) logic structure and the pro-
grammable macrocell.

The PALCE20VS is executed in a 24-pin
300-mil molded DIP, a 300-mil cerdip, a
28-lead square ceramic leadless chip carri-
er, a28-lead square plasticleaded chip car-
rier, and a 24-lead quarter size outline.
The device provides up to 20 inputs and 8
outputs. The PALCE20VS can be electri-
cally erased and reprogrammed. The pro-
grammable macrocell enables the device
to function as a superset to the familiar
24-pin PLDs such as 20L8, 20R8, 20R6,
20R4.

GND Iy

] [i]

lo Ig

[io]

Logic Block Diagram (PDIP/CDIP/QSOP)

Iz s 5 I

EEER

PROGRAMMABLE
AND ARRAY
(64 x 40)
8 8 D3 8 8 8 8 8y
< <
MUX Macrocell Macrocell Macrocell Macrocell
1 1 I
23 [ T N 75 N ) R P2 B Y
OF/ly4 l12 1/0g 1/04 1/02 1/0g 1/04 /05 1/Og 1/07 la Vee
20V8-1
Pin Configuration
DIP/QSOP PLCC/LCC
Top View Top View
D 1106
D 1/05
D /0,
D NC
B 1/03
0 10,
0 /0,
20V8-3
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Selection Guide
tpp ns ts ns tco ns Icc mA

‘Generic Part Number Com’l/Ind Mil Com’)/Ind Mil Com’l/Ind Mil Com’l Mil/Ind
PALCE20V8-5 5 3 4 115
PALCE20V8-7 7.5 7 S 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
PALCE20VS8L-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 peroutputand40input  Security Bit

terms into the AND array. The first product term in a macrocell
canbe used either as an internal output enable control or as a data
product term.

There are a total of 18 architecture bitsin the PALCE20V8 macro-
cell; two are global bits that apply to all macrocells and 16 that ap-
plylocally, two bits per macrocell. The architecture bits determine
whether the macrocell functions as a register or combinatorial with
inverting or noninverting output. The output enable control can
come from an external pin or internally from a product term. The
output can also be permanently enabled, functioning as a dedi-
cated output or permanently disabled, 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

Allregisters in the PALCE20V8 power-up to a logic LOW for pre-
dictable system initialization. For eachregister, the associated out-
put 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 contain user-
defined data.

A security bit is provided that defeats the readback of the internal
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 product
term. The PTD fuses allow each product term to be individually
disabled.

Input and I/O Pin Pull-Ups

The PALCE20V8 input and I/O pins have built-in active pull-ups
that will float unused inputs and I/Os to an active HIGH state (log-
ical 1). Allunused inputs and three-stated I/O pins should be con-
nected to another active input, Vcc, or Ground to improve noise
immunity and reduce Icc.

Configuration Table
CGy CGy CLOy Cell Configuration Devices Emulated
0 1 0 Registered Output Registered Med PALs
0 1 1 Combinatorial I/O Registered Med PALs
1 0 0 Combinatorial Output Small PALs
1 0 1 Input Small PALs
1 1 1 Combinatorial I/O 20L8 only
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Macrocell
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Adjacent
11 OE—10 M
acrocell
TC1H o o0
= & 0 X 01
Hio I
T ~ =
| ?
T oo,
CGy

1
 a—
L Jox
O—8—K3 1/0x
Ck—p> @ __________|
From
Adjacent

_CGqforpini6to21 OIP) __ ] [ cro, Pin

o
r
N
<
-
X = O

o —

CGy for pin 15 and 22 (DIP) 208-4
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature .................. —65°Cto +150°C Latch-Up Current ............... ..., >200 mA
Ambient Temperature with 0 ing R
Power Applied ................ .. ... —55°Cto +125°C perating Range
Supply Voltage to Ground Potential Ambient
(Pin24toPinl2) ..................o. -0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +75°C 5V £5%
inHighZState ......................... -0.5V to +7.0V Tndustrial T10°C o 185°C N 10%
DCInput Voltage ....................... -0.5Vto +7.0V r— - ~ -
Output Current into Outputs (LOW) .............. 24 mA Military —55°Cto +125°C SV +10%
DC Programming Voltage ......................... 12.5V
Note:

1. Tais the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel?]

iy

Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voltage Vcc = Min,, Iog = —3.2mA Com’l 2.4 A%
ViN=Vmor VL -
Iog = —2mA Mil/Ind
VoL Output LOW Voltage Vce = Min,, IoL = 24 mA Com’l 0.5 \"%
VIN = Vg or Vi, -
IorL = 12mA Mil/Ind
Vin Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs(] 2.0 \%
vy 4 Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs(3] -0.5 08 | V
Iy Input or I/O HIGH Leakage | 3.5V < VN < Ve 10 A
Current
I ) Input or [/O LOW Leakage |0V < Viy < Vv (Max.) —-100 | pA
Current
Isc Output Short Circuit Current | Vec = Max,, Voyr = 0.5VI6: 7] -30 —-150 [ mA
Icc Operating Power Supply Vce = Max., 5,7,10 ns Com’l 115 | mA
Current ViL=0V,Vig =3V,
Output Open, 15,25 ns 90 mA
f=15MHz
(counter) 15L, 25L ns 55 mA
10, 15, 25 ns Mil/Ind . 130 | mA
15L, 25L ns Mil/Ind 65 mA
Capacitancel’]
Parameter Description Test Conditions Typ. Unit
CiN Input Capacitance ViN =20V @f=1MHz 5 pF
CouTt Output Capacitance Vour =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:
2. See the last page of this specification for Group A subgroup testingin- 6. Not more than one output should be tested at a time. Duration of the short
formation. circuit should not be more than one second. Voyt = 0.5V has been cho-
3. These are absolute values with respect to device ground. All over- sen to avoid test problems caused by tester ground degradation.
shoots due to system or tester noise are included. 7. Tested initially and after any design or process changes that may affect
4. Vi (Min.) is equal to —3.0V for pulse durations less than 20 ns. these parameters.

5. The leakage current is due to the internal pull-up resistor on all pins.
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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 J_: 20V8-6
Commercial Military
Specification S1 CL Ry R, Ry R, Measured Output Value
tpp, tco Closed 50 pF 200Q 390Q 390Q 750Q 1.5V
tpzX, tEA Z % H: Open 15V
Z » L: Closed
tpxz, tER H» Z: Open 5pF H®»Z: Voy — 0.5V
L # Z: Closed L®Z: VoL + 05V
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Commercial and Industrial Switching Characteristics(!

20V8=5 20V8-7 20V8—-10 20V8-15 20V8-25
Parameter Description Min: | Max. IT'Iin. Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

tpp Input to Output 1 5 1 75 1 10 1 15 1 25 ns
Propagation Delay!8l

tpzx OE to Output Enable 10 15 20 ns

tpxz OE to Output Disable 10 15 20 ns

tEA Input to Output 10 15 25 ns
Enable Delayl’]

tER Input to Output 6 9 10 15 25 ns
Disable Delayl”- 9]

tco Clock to Output Delay!8] 1 4 1 5 1 7 1 10 1 12 ns

ts Input or Feedback 3 7 10 12 15 ns
Set-Up Time

ty Input Hold Time 0 0 0 0 ns

tp External Clock Period 12 17 22 27 ns
(tco + ts)

tw Clock Width HIGH'] 3 5 8 12 ns

twL Clock Width LOWI7] 3 5 8 8 12 ns

fmaxi External Maximum 143 83 58 45.5 37 MHz
Frequency (1/(tco + ts))[7- 10]

fMAX2 Data Path Maximum 166.6 100 62.5 62.5 41.6 MH:z
Frequency
(U(twn + twr)) 1

fmax3 Internal Feedback Maximum_ | 166.6 100 62.5 50 40 MHz
Frequency (1/(tcr + ts))!7>12]

tcr Register Clock to 3 3 6 8 10 ns
Feedback Inputl” 13]

tpr Power-Up Reset Timell 1 1 1 1 1 us

haded area contains preliminary information.

Notes:

8. Min. times are tested initially and after any design or process changes  11. This specification indicates the guaranteed maximum frequency at
that may affect these parameters. which the device can operate in data path mode.

9. Thisparameterismeasured asthe time after OE pinorinternaldisable ~ 12. This specification indicates the guaranteed maximum frequency at
input disables or enables the output pin. This delay is measured to the which a state machine configuration with internal only feedback can
point at which a previous HIGH level has fallen to 0.5 volts below Vo operate.
min. or a previous LOW level has risen to 0.5 volts above Vor max. 13, This parameter is calculated from the clock period at fyax internal

10. This specification indicates the guaranteed maximum frequency at (1/fmax3) as measured (see Note 7 above) minus ts.
which a state machine configuration with external feedback can
operate.

2-22
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PALCE20V8

Military Switching Characteristics(?!

20V8-10 20V8—-15 20V8-25
Parameter Description Min. Max. Min. Max. Min. Max. Unit
tpD Input to Output 1 10 1 15 1 25 ns
Propagation Delayl8]
tpzx OE to Output Enable 10 15 20 ns
tpxz OE to Output Disable 10 15 20 ns
teA Input to Output Enable Delayl’] 10 15 25 ns
tER Input to Output Disable Delayl’> 9] 10 15 25 ns
tco Clock to Output Delayl®] 1 10 1 12 1 20 ns
ts Input or Feedback Set-Up Time 10 12 20 ns
tH Input Hold Time 0 0 0 ns
tp External Clock Period (tco + ts) 20 24 40 ns
twi Clock Width HIGH!! 8 10 15 ns
twL Clock Width LOWI’] 8 10 15 ns
fMAX1 External Maximum Frequency 50 41.7 25 MHz
(U(tco + ts)l7> 101
fmaxa Data Path Maximum Frequency 62.5 50 333 MHz
(U(twn + twp ) 1
fMax3 Internal Feedback Maximum 62.5 50 333 MHz
Frequency (1/(tcg + tg))[712]
tcr Register Clock to 6 8 10 ns
Feedback Inputl’ 13]
tpr Power-Up Reset Timel'] 1 1 1 us
Shaded area contains preliminary information.
Switching Waveform
INPUTS, |/O,
REGISTERED
FEEDBACK < > < > <
ts ty twh | twe
CP f \ y \
/ / /
t t
= P tpxz, terl™”! ‘—" > tep, tpzx(10)
REGISTERED B
OUTPUTS XX>< «i
1
™ toxz tenl®) le—nd e—> ten, tozx[1)
COMBINATORIAL -
OUTPUTS 3
! 20V8-7
Power-Up Reset Waveform
~ Vec
POWER 10%,/] 9%
SUPPLY VOLTAGE =)
ter
REGISTERED
ACTIVELOW XXXXX XY
OUTPUTS ts
CLOCK \\\ J'
tpr MAX =1 us twi 20v8-8
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Functional Logic Diagram for PALCE20V$8

PIN NUMBERS DIP (PLCC) PACKAGE

PIN NUMBERS DIP (PLCC) PACKAGE

TP

T
[]23 7

22 (26)

21 (25)

20 (24)

19 (23)

18 (21)

17 (20)

16 (19)

— 115 (18)

0 4 12 16 20 24 28 2 32 PTD
20 H¥= ===}
CGyp
° B MC7 |
CL1=2560
CL0=2632
280 » -
26z $HH
320 =
MCé
CL1=2561
CL0=2633
600
s6Hz SHF
640 0 MC5
CL1=2562
CL0=2634
920
se -z <HH
960 MC4
CL1=2563
CL0=2635
1240 |
s Hx <H-
1280 -
MC3
CL1=2564
CL0=2636
1560
709 > {‘]__‘:
1600
MC2
CL1=2565
CL0=2637
1880
st0] [z <HH
1920 e MC1
CL1=2566
CL0=2638
2200
s Hx 4_[_
2240 - MCO |
CL1=2567 E
CL0=2639
2520
10 (12) D_[} j:‘]__"
11 (18) P4 —=1 [0}
CGq
ELECTRONIC SIGNATURE ROW
2568 2569... ... 2630 2631
| BYTE7|BYTE6.,. ... BYTE1 | BYTEOI gg?:ggg

LI

MSB LSB

{1407

o] 13 (1)

20V8-9
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Ordering Information for PALCE20V8
Icc | tep ts tco Package Operating
(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range
115 5 3 4 PALCE20V8-5]C Jo4 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 Commercial
PALCE20V8-10PC P13 24-Lead (300-Mil) Molded DIP
130 | 10 10 10 | PALCE20V8-10JI J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8—10PI P13 24-Lead (300-Mil) Molded DIP
130 | 10 10 10 | PALCE20V8-10DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8-10LMB Le4 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
130 | 15 12 12 | PALCE20V8-15J1 J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8—15PI P13 24-Lead (300-Mil) Molded DIP
130 | 15 12 12 | PALCE20V8-15DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8-15LMB Lo4 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
130 | 25 20 20 | PALCE20V8-25J1 Jo4 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8-25PI P13 24-Lead (300-Mil) Molded DIP
130 | 25 20 20 | PALCE20V8-25DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8-25LMB Lo4 28-Pin Square Leadless Chip Carrier

Shaded area contains preliminary information.
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Ordering Information for PALCE20VSL
Icc | tep ts tco Package Operating
(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range
55 15 12 10 | PALCE20V8L-15JC Jo4 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE20VSL—-15PC P13 24-Lead (300-Mil) Molded DIP
PALCE20VS8L-15QC Q13 24-Lead Quarter-Size Outline
65 15 12 12 | PALCE20V8L-15J1 J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8L—15PI P13 24-Lead (300-Mil) Molded DIP
PALCE20VSL-15QI Q13 24-Lead Quarter-Size Outline
65 15 12 12 | PALCE20V8L—-15DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8L—-15LMB Lo4 28-Pin Square Leadless Chip Carrier
55 25 15 12 | PALCE20V8L-25JC Jo4 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE20VSL—25PC P13 24-Lead (300-Mil) Molded DIP
PALCE20VSL—-25QC Q13 24-Lead Quarter-Size Outline
65 25 20 20 | PALCE20VSL-25JI J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE20V8L—25P1 P13 24-Lead (300-Mil) Molded DIP
PALCE20VSL-25QI Q13 24-Lead Quarter-Size Outline
65 25 20 20 | PALCE20VSL-25DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE20V8L—25LMB Lo4 28-Pin Square Leadless Chip Carrier
MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,2,3
ViL 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tco 9,10, 11
ts 9,10, 11
tH 9,10, 11

Document #: 38—00367—-C
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— Commercial: tpp = 15 ns, tco = 10
ns, ts = 12 ns
— Military: tpp = 20 ns, tco = 15 ns,
ts = 15ns
e Low power
—I¢cc max.: 70 mA, commercial
— Icc max.: 100 mA, military
e Commercial and military temperature
range
e User-programmable output cells
— Selectable for registered or combi-
natorial operation
— Output polarity control
— Output enable source selectable
from pin 13 or product term

PLDC20G10B/PLDC20G10

CMOS Generic 24-Pin
Reprogrammable Logic Device

Generic architecture to replace stan-
dard logic functions including: 20L10,
20L8, 20R8, 20R6, 20R4, 121.10, 14L8,
16L6, 1814, 20L2, and 20V8

Eight product terms and one OE
product term per output

CMOS EPROM technology for
reprogrammability

Highly reliable
— Uses proven EPROM technology
— Fully AC and DC tested

— Security feature prevents logic pat-
tern duplication

— *10% power supply voltage and
higher noise immunity

Functional Description

Cypress PLD devices are high-speed elec-
trically programmable logic devices. These
devices utilize the sum-of-products (AND-
OR)structure providingusers the ability to
program custom 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 ei-
ther the true or complement or discon-
nected fromboth true and complement in-
puts.

Cypress PLDC20G10 uses an advanced
0.8-micron CMOS technology and a prov-
en EPROM cell as the programmable ele-
ment. This technology and the inherent

Logic Block Diagram
Vss 1 1 | 1 | | cP/l
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Pin Configurations
NC
1102
PLDC20G10 :;83
PLDC20G10B 4
1105
1/0g
/07
T T8K8s8¢e
- 20G10-2

2 I £ B ) I £

1106 1105 1/04 1105
STD PLCC
Top View
___59¢9 86
4321282726
N g5 25 /0,
1Oe 24 P 1103
1847  ppcoogio 23 Y04
Nc 8 pLDC20GioB 223 /05
1go 21 A 1/0g
1g1o 20 A /07
NC B 51514 1516 171819 P NC
L § § 8 20G10-4

1102 1/04 1100 Vee
20G10-1
JEDEC pPLCC[!]
Top View
Q
5ggg9g
4321282726
1gs 253 10,
1ge 243 1/03
'B7  carcas-a 8P 10
NC 08  cg7csese-Aa 22 NC
1goe 21 A 105
[ = R0 203 1/0g
T8 1314 1516 1718710 P V07
- = Q0 > ©
kY ZE e 20G10-3

Note:
1. The CG7C323 is the PLDC20G10 packaged in the JEDEC-compat-
ible 28-pin PLCC pinout. Pin function and pin order is identical for

nect” or NC pins.
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both PLCC pinouts. The difference is in the location of the “no con-
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Selection Guide
Generic Icc (mA) tpp (ns) ts (ns) tco (ns)

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)

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.

Apreload function allows the registered outputs tobe preset to any
pattern during testing. Preload is important for testing the func-
tionality 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, 2018, 20R8, 20R6, 20R4, 121.10, 14L8, 16L6, 18L4, 20L2,
and 20V8. Thus, the PLDC20G10 provides significant design, in-
ventory and programming flexibility over dedicated 24-pindevices.
It is executed in a 24-pin 300-mil molded DIP and a 300-mil win-
dowed 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 defining
the architecture of each output individually. Each of the 10 output
cells may be configured with registered or combinatorial 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 Configuration Table and in Figures
1 through 8. A total of eight different configurations are possible,

Programmable Output Cell

with the two most common shown in Figure 3 and Figure 5. The de-
fault 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 op-
tion. In either combinatorial or registered configuration, the out-
put can serve as an I/O pin, or if the output is disabled, as an input
only. Any unused inputs should be tied to ground. In either regis-
tered or combinatorial configuration, the output of the register is
fed back to the array. This allows the creation of control-state ma-
chines by providing the next state. The register is clocked by the sig-
nal 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 enable/disable times.

Each output cell can be configured for output polarity. The output
canbe either active HIGH or active LOW. This option is controlled
by architecture bit ‘C0’.

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.

f————————————————
__D | OE PRODUCT TERM
|
|
I 1
| | D 11
! o | 2T
"D } D Q MUX
|
o1
= cr—p a Ci Go
| 0
m_l_ INPUT/
FEED-
| | Back |
| e
i |
& H—
Co e ——————————— 1
PIN 13 206105
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Configuration Table
Figure Cy Cy Co Configuration

1 0 1} 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

Registered Output Configurations

D | e - | oo
-—D—— D a Co=0 —-D—-——— D a Co=1
cc—p> @ cc—p Q
F 20G10-6 m—_| 20G10-7
Figure 1. Product Term OE/Active LOW Figure 2. Product Term OE/Active HIGH
2=1 C=1
> . G0 >l . o

cr —p> Q cP —> Q
20G10-8 Kl 20G10-9

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

:

Combinatorial Output Configurations!?]

|
Jeere)
o

|
Log
R

20G10-10 20G10-11
Figure 5. Product Term OE/Active LOW Figure 6. Product Term OE/Active HIGH
Cy=1 C=1
- N TS U I
3:} on 13 20G10-12 m N 13 20G10-13
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 combina-
torial output option is selected




=

==27 CYPRESS

PLDC20G10B/PLDC20G10

Maximum Ratings

(Above which the useful life may be impaired. For user guidelines,

Latch-Up Current

not tested.) Static Discharge Voltage ................ccoou.... >500V
Storage Temperature .................. —-65°Cto +150°C  (per MIL—STD~883, Method 8015)
Ambient Temperature with Operating Range
Power Applied ................... ... —55°Cto +125°C -
Supply Voltage to Ground Potential ... .. .. ~0.5V to +7.0V Range Tomperetere Vee
ﬁ%‘i’g‘ﬁt%g§t$‘ép.“.e.d. ooutpus ~05Vito+70v | Commercial 0°Cto +75°C SV *£10%
DC Input Voltage . ..................... —3.0V to +7.0V MilitaryP] -55°Cto +125°C 5V £10%
Output Current into Outputs (LOW) .............. 16 mA Industrial —40°Cto +85°C 5V +10%
DC Programming Voltage
PLDC20G10B and CG7C323B—-A ................ 13.0V
PLDC20G10 and CG7C323—A ................... 14.0V
Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)[4]
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Vcc = Min,, Iou = —3.2mA | Com’)/Ind 2.4 \'%
ViN = Vigor ViL Ton= —2mA | Military
VoL Output LOW Voltage Vce = Min,, IoL =24 mA Com’l/Ind 0.5 v
ViN = Vi or ViL ToL= 12mA | Military
VIH Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs®] | 2.0 v
7 Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs!®] 0.8 \
Ix Input Leakage Current Vgs < VIN < Ve -10 +10 pA
Isc Output Short Circuit Current | Voe = Max., Voyr = 0.5V 7] -90 | mA
Icc Power Supply Current 0<ViN< Ve Com’l/Ind—15, —20 70 mA
VCC = Max.,
Iour = 0 mA . [Com’lInd=25, =35 55 | mA
Unprogrammed Device
Military—20, —25 100 mA
Military—30, —40 80 mA
Ioz Output Leakage Current Vec = Max., Vss < Vour < Vee -100 { 100 HA
Capacitancel”]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp =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. 6. Not more than one output should be tested at a time. Duration of the

4.

5.

See the last page of this specification for Group A subgroup testing in-
formation.

These are absolute values with respect to device ground. All over-
shoots due to system or tester noise are included.

short circuit should not be more than one second. Voyt = 0.5V has
been chosen to avoid test problems caused by tester ground degrada-
tion.

Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms (Commercial)
R1 238Q R1238Q
(319Q MIL) (319Q MIL)
5V 5V
OUTPUT b OUTPUT 4
< R2170Q < R2170Q
50 pF i (2360 MIL) 5 pF (236Q MIL)
INCLUDING .I. INCLUDING I
JIG AND = = JIG AND = = 20G10-14
E PE
SCOP| @ SCO ®)
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military/Industrial)
99Q 136Q
OUTPUT O——MA——0 2.08V = Vipe OUTPUT O——AWW——0 2.13V = Vyom
20G10-15 20G10-16
Switching Characteristics Over Operating Rangel® 8 91
Commercial
B-15 B-20 =25 =35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpD 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
twL Clock Low Time 8 10 12 17 ns
fvaxiit Maximum Frequency 45.4 41.6 333 18.1 MHz
Notes:
8. Part (a) of AC Test Loads and Waveforms used for all parameters ex- guaranteed period for registered data path operation (no feedback)

cept tgR, tpzx, and tpxz. Part (b) of AC Test Loads and Waveforms
used for tgR, tpzx, and tpxz.
9. The parameters tgr and tpxz are measured as the delay from the input
disable logic threshold transitionto Voy — 0.5V foranenabled HIGH
output or Vor, + 0.5V for an enabled LOW input.
tp minimum guaranteed clock period is that guaranteed for state ma-
chine operation and is calculated from tp = tg + tco. The minimum

10.

can be calculated as the greater of (twy + twr) or (ts + ty).

fmax, minimum guaranteed operating frequency, is that guaranteed
for state machine operation and is calculated from fyax = 1/(ts +
tco). The minimum guaranteed fypax for registered data path opera-
tion (no feedback) can be calculated as the lower of 1/(twy + twL) or
1/(ts + tg).

11.
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Switching Characteristics Over Operating Rangel> 8 91 (continued)
Military/Industrial
B-20 B-25 -30 —-40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpD 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
tg Input or Feedback 15 18 20 35 ns
Set-Up Time
ty Hold Time 0 0 0 0 ns
tpl10] Clock Period 30 33 40 60 ns
twH Clock High Time 12 14 16 22 ns
twL Clock Low Time 12 14 16 22 ns
fmax! Maximum Frequency 333 30.3 25.0 16.6 MHz
Switching Waveform
INPUTS 1/O, *
REGISTERED
ts I tH tw tw
cp / '\
y
tp
OE
tpxz
I tco | tpzx
REGISTERED
OUTPUTS X »})
tpp e teR -I «—s] tea
COMBINATORIAL XX
OUTPUTS >>>> <<<

20G10-17
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Functional Logic Diagram
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Ordering Information
tpp ts tco Icc Package Operating
(ns) | (ms) | (ns) | (mA) Ordering Code Name Package Type Range
15 12 10 70 PLDC20G10B-15JC/JI Jo4 28-Lead Plastic Leaded Chip Carrier Commercial/
PLDC20G10B—15PC/PT P13 | 24-Lead (300-Mil) Molded DIP Industrial
PLDC20G10B—-15WC W14 24-Lead (300-Mil) Windowed CerDIP
CG7C323B—-A15JC/IIH Jod 28-Lead Plastic Leaded Chip Carrier
20 12 12 70 PLDC20G10B—-20JC/JI J64 28-Lead Plastic Leaded Chip Carrier Commercial/
PLDC20G10B—20PC/PT P13 24-Lead (300-Mil) Molded DIP Industrial
PLDC20G10B—20WC W14 24-Lead (300-Mil) Windowed CerDIP
CG7C323B—A203C/IM Jo4 28-Lead Plastic Leaded Chip Carrier
20 15 15 100 | PLDC20G10B—-20DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20G10B—20LMB Lo4 28-Square Leadless Chip Carrier
PLDC20G10B—20WMB Wwi4 24-Lead (300-Mil) Windowed CerDIP
25 15 15 55 PLDC20G10—-25JC/J1 Jo4 28-Lead Plastic Leaded Chip Carrier Commercial/
PLDC20G10—25PC/PT P13 24-Load (300-Mil) Molded DIP Industrial
PLDC20G10—-25WC w14 24-Lead (300-Mil) Windowed CerDIP
CG7C323~A25)CATH] J64 28-Lead Plastic Leaded Chip Carrier
25 18 15 100 | PLDC20G10B—-25DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20G10B—-25LMB L64 28-Square Leadless Chip Carrier
PLDC20G10B—-25WMB W14 24-Lead (300-Mil) Windowed CerDIP
30 20 20 80 PLDC20G10—-30DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20G10-30LMB Lo4 28-Square Leadless Chip Carrier
PLDC20G10-30WMB W14 24-Lead (300-Mil) Windowed CerDIP
35 30 25 55 PLDC20G10-35JC/J1 Jo4 28-Lead Plastic Leaded Chip Carrier Commercial/
PLDC20G10—35PC/PI P13 24-Lead (300-Mil) Molded DIP Industrial
PLDC20G10-35WC w14 24-Lead (300-Mil) Windowed CerDIP
CG7C323-A351CAT Jo4 28-Lead Plastic Leaded Chip Carrier
40 35 25 80 PLDC20G10—-40DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20G10—-40LMB L64 28-Square Leadless Chip Carrier
PLDC20G10—-40WMB W14 24-Lead (300-Mil) Windowed CerDIP
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
Vou 1,2,3 tpD 9,10, 11
VoL 1,2,3 tpzx 9,10, 11
Viu 1,2,3 tco 9,10, 11
ViL 1,2,3 ts 9,10, 11
Irx 1,2,3 ty 9,10, 11
Ioz 1,2,3 Document #: 38—00019—-G
Icc 1,2,3
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Features — Military/Industrial
tpp = 20 ns
e Advanced-user programmable macro- tco = 20 ns
cell tsy = 10 ns
e CMOS EPROM technology for repro- o Low power
grammab.lllty —Icc max — 80 mA (Commercial)
e Up to 20 input terms

—Icc max = 85 mA (Military)
e High reliability
— Proven EPROM technology
— >2001V input protection
— 100% programming and functional

10 programmable I/O macrocells

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

Product-term control of register

[ ]

clock, reset and set and output enable testing
: . e Windowed DIP, windowed LCC, DIP,
o Register preload and power-up reset LCC, PLCC av,a ilable ’ ’

Four data product terms per output

Reprogrammable

Asynchronous CMOS

Logic Device

mable logicdevice employingaflexible ma-
crocell structure that allows any individual
output to be configured independently asa
combinatorial outputorasafullyasynchro-
nous D-type registered output.

The Cypress PLDC20RA10 provides low-
er-power operation with superior speed
performance than functionally equivalent
bipolardevicesthroughtheuseofhigh-per-
formance 0.8-micron CMOS manufactur-
ing technology.

The PLDC20RA10 is packaged in a 24 pin
300-mil molded DIP, a 300-mil windowed
cerDIP, and a 28-lead square leadless chip
carrier, providing up to 20 inputs and 10
outputs. When the windowed device is ex-

macrocell Functional Description
. . posed to UV light, the 20RA10 is erased
o Fast The Cypress PLDC20RA10 is a high-per- - " then be reprogrammed.
— Commercial formance, second-generation program-
tpp = 15 ns
tco = 15ns
tsy = 7ns
Logic Block Diagram
Vss lg I 7 I Is N I3 I I o

Bl [ [ [ [ [

IT‘ 3 2

ERER

1

o

L 4 4 4
4 14 14

4 4 4
4 14 l (s ‘l 14

MACROCELL| IMACROCELL||MACROCELL| | MACROCELL| IMACROCELL|

l | MACROCEL!

MACROCELL|

MACROCELL{ IMACROCELL}| MACROCELI

OE 1/0g 1108 107 1106 1105 1104 1103 110, 1104 Moo o, Veo
Selection Guide
Generic Part tpp ns tsy ns tco ns Iccns
Number Com1 Mil/Ind Com’l Mil/Ind Com'l Mil/Ind Com’l Mil/Ind
20RA10-15 15 7 15 80
20RA10-20 20 20 10 10 20 20 80 85
20RA10-25 25 15 2 85
20RA10-35 35 20 35 85
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Pin Configurations

STD PLCC/HLCC
Top View

JEDEC PLCC/HLCC 1
Top View

5 NG 4321282726
6 1105 NcOl 5 25 P 1105 1,05 250 10
4 1103 :3 8 24 g :;ge 2ge 22 102
/04 4 23 4 247 23 1o
0 o8 nols PLDC20RA10 51 o5 wids PLDC20RA10 25 not
10 1/0g :5 9 212 I0g 509 CG7C324 P yos
1 1107 6 :‘1’ 20 g :{1007 I O] 10 203 1/0g
NG 19
789" 121314 1516 171810 [} V07
~ooQuWls 00N oW L
- - oxX -0 Q O
RA10-2 FIo2E RA10-3 > 28 == RA10-4

Macrocell Architecture

Figure 1 illustrates the architecture of the 20RA10 macrocell. The
celldedicates 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 automati-
cally chosen for all outputs since, for this case, the external out-
put enable pin must be tied LOW. The active polarity of each
output may be programmed independently for each output cell
and is subsequently fixed. Figure 2 illustrates the output enable
options available.

‘When anI/O cellisconfigured as an output, combinatorial-only ca-
pability may be selected by forcing the set and reset product term
outputs tobe HIGH under all input conditions. Thisis achieved by
programming all input term programming cells for these two prod-
uct terms. Figure 3 illustrates the available output configuration
options.

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

Programmable I/0

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

Note:

1. The CG7C324is the PLDC20RA10 packaged in the JEDEC-compat-
ible 28-pin PLCC pinout. Pin fuction and pin order is identical for
both PLCC pinouts. The principal differencd is in the location of the
“no connect” (NC) pins.

able as an input to the four control product terms and four uncom-
mitted product terms of each programmable I/O macrocell thathas
been configured as an output.

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

‘When utilizing the I/O macrocell as an output, the input path func-
tions 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 config-
ured as aregistered output, this feedback path may be used to feed
back the current output state to the device inputs to provide cur-
rent state control of the next output state as required for state ma-
chine implementation.

Preload and Power-Up Reset

Functional testability of programmed devices is enhanced by inclu-
sion 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 complexstate machine de-
signs is simplified by the ability to load an arbitrary state without
cycling through long test vector sequences to reach the desired
state. Recovery fromillegal states can be verified by loading illegal
states and observing recovery. Preload of a particular registeris ac-
complished by impressing the desired state on the register output
pin and lowering the signal level on the preload control pin (pinl)
to a logic LOW level. If the specified preload set-up, hold and
pulse width minimums have been observed, the desired state is
loadedintotheregister. Toinsure predictable system initialization,
all registers are preset to alogic LOW state upon power-up, there-
by setting the active LOW outputs to a logic HIGH.
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Figure 1. PLDC20RA10 Macrocell
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Figure 2. Four Possible Output Enable Alternatives for the PLDC20RA10
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Figure 3. Four Possible Macrocell Configurations for the PLDC20RA10
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, Latch-Up Current ............................ >200 mA
not tested.) DCProgram Voltage .....................ooiinn 13.0V
Storage Temperature ................... —65°Cto +150°C .
Ambient Temperature with Operating Range
Power Applied ........................ —55°Cto +125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vec
(Pin24toPin12) .............. ... ... —0.5V to +7.0V Commercial 0°Cto +75°C 5V = 10%
DC Voltage Applied to Outputs - ry S
0 High Z SEALE « . v v eeeeeeeeeeannnnn ~05Vto +7.0v | Industrial —40°Cto +85°C SV £ 10%
DC Input Voltage ...................... -30Vto+70V | Militaryl2] —55°Cto +125°C 5V + 10%
Output Current into Outputs (LOW) ............... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Electrical Characteristics Over the Operating Rangel3!
Parameter Description Test Conditions Min. | Max. | Unit
Von o HIGH Vol Vce = Min,, Iog = -32mA | Com’l 2.4 \%
utput oltage ViN=VigorV
P ¢ IN= VIO VIL To= —2mA | MilInd
VoL Output LOW Voltage Vcc = Min,, IoL = 8mA 0.5 v
ViN=Vigor Vi
Vin Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs!4l | 2.0 \'%
ViL Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs(4] 0.8 v
Iix Input Leakage Current Vss < VIn < Vi, Vee = Max -10 | +10 uA
Ioz Output Leakage Current Vece = Max., Vgs < Vour < Vee —40 | +40 pA
Isc Output Short Circuit Currentl®] | Ve = Max., Voyr = 0.5VI6] -30 | -90 | mA
Icct Standby Power Supply Current | Vcc= Max., Viy = GND Outputs Open Com’l 75 mA
Mil/Ind 80 mA
Ice Power SupB%y Current at Ve = Max., Outputs Disabled (In High Z Com’l 80 mA
Frequen State) Device Operating af f;
redqueney ) Device Operating af fuax Mil/Ind & | mA
Capacitancel’]
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance ViNn=20V@f=1MHz 10 pF
Cout Output Capacitance Vour=20V@f=1MHz 10 pF
Notes:

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

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

4. These are absolute values with respect to devicee ground and all over-
shoots due to system or tester noise are included.

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

these parameters.

Not more than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Voyt = 0.5V has
been chosen to avoid test problems caused by tester ground degrada-
tion.
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AC Test Loads and Waveforms (Commercial)

R1457Q R1457Q ALL INPUT PULSES
(470Q MIL) (470Q MIL) 3.0v
5V 5V 90%
OUTPUT ?'_——I——‘\S) R2  OUTPUT ?’;_WJ) B2 10%
$ 270Q $ 270Q
SOpF j’L (3190 Mil) 5 pFI j’L @loamiy =5Ms
INCLUDING = = INCLUDING = =
JIG AND JIG AND
SCOPE SCOPE ATo14
(a) (b)
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military/Industrial)
170Q
OUTPUT O——ari—0  1.86V=Vip OUTPUT OO 2.02V=Vine
RA10-16 RA10-
Parameter | Vi, Output Waveform—Measurement Level
tPXZ(-) 13V Vou 0.5V Vx RA10-18
X 0.5V. V.
PXE(+) 2oV VoL X RA10-19
0.5V V
tpzX(+) Vihe Vx OH Ar1020
tPzX(-) Vine Vx 0.5V VoL RA10-21
\Y
tER(-) L5V OHG5v L——— Vx RA10-22
tER(+) 2.6V VoL 0.5V. b Vx 1025
tEA(+) Vihe Vx 0.5V Vou oAt02
FEAC) Vite Vx 0.5V VoL RA10-25

(c)
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Switching Characteristics Over the Operating Rangel3: 7 8]

Commercial Military/Industrial
-15 -20 -20 =25 =35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input or Feedback to 15 20 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 HIGHI] 10 13 12 18 25 ns
twL Clock Width LOWL) 10 13 12 18 25 ns
fmax Maximum Frequency 45.5 333 333 25.0 18.1 MHz
(1/tp)!
ts Input of Asynchronous 15 20 20 25 40 ns
Set to Registered
Output
tR Input of Asynchronous 15 20 20 25 40 ns
Reset to Registered
Output
tARW Asynchronous Reset 15 20 20 25 25 ns
Widthl5]
tASW Asynchronous Set 15 20 20 25 25 ns
Width[]
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, tER, HIGH output or Vg, +0.5V for an enabled LOW output. Please see
tpzx and tpxz, which use part (b). part (c) of AC Test Loads and Waveforms for waveforms and measure-
8. The parameters tgg and tpxz are measured as the delay from the in- ment reference levels.

put disable logic threshold transition to Voy — 0.5 V for an enabled

2—41
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Functional Logic Diagram
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Ordering Information
tpp tsu tco Package Operating
Iccz (ns) (ns) (ns) Ordering Code Name Package Type Range
80 15 7 15 PLDC20RA10—-15HC Ho64 28-Pin Windowed Leaded Chip Carrier | Commercial
PLDC20RA10-15JC Jo4 28-Lead Plastic Leaded Chip Carrier
PLDC20RA10-15PC P13 24-Lead (300-Mil) Molded DIP
PLDC20RA10—-15WC Wwi4 24-Lead (300-Mil) Windowed CerDIP
CG7C324—-A15HC Ho4 28-Pin Windowed Leaded Chip Carrier
CG7C324—-A15JC Jo4 28-Lead Plastic Leaded Chip Carrier
80 20 10 20 PLDC20RA10—-20HC Ho64 28-Pin Windowed Leaded Chip Carrier | Commercial
PLDC20RA10-20JC J64 28-Lead Plastic Leaded Chip Carrier
PLDC20RA10—-20PC P13 24-Lead (300-Mil) Molded DIP
PLDC20RA10-20WC w14 24-Lead (300-Mil) Windowed CerDIP
CG7C324-A20HC Ho64 28-Pin Windowed Leaded Chip Carrier
CG7C324-A20]C J64 28-Lead Plastic Leaded Chip Carrier
85 20 10 20 PLDC20RA10-20DI D14 24-Lead (300-Mil) CerDIP Industrial
PLDC20RA10—20J1 J64 28-Lead Plastic Leaded Chip Carrier
PLDC20RA10-20PI P13 24-Lead (300-Mil) Molded DIP
PLDC20RA10—-20WI W14 24-Lead (300-Mil) Windowed CerDIP
PLDC20RA10-20DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20RA10—-20HMB Ho64 28-Pin Windowed Leaded Chip Carrier
PLDC20RA10-20LMB Lo64 28-Square Leadless Chip Carrier
PLDC20RA10—-2QMB Q64 28-Pin Windowed Leadless Chip Carrier
PLDC20RA10-20WMB | W14 24-Lead (300-Mil) Windowed CerDIP
85 25 15 25 PLDC20RA10—-25DI D14 24-Lead (300-Mil) CerDIP Industrial
PLDC20RA10—-25J1 Jo4 28-Lead Plastic Leaded Chip Carrier
PLDC20RA10-25P1 P13 24-Lead (300-Mil) Molded DIP
PLDC20RA10—25WI Wwi4 24-Lead (300-Mil) Windowed CerDIP
PLDC20RA10-25DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20RA10—-25HMB Ho64 28-Pin Windowed Leaded Chip Carrier
PLDC20RA10-25LMB Lo4 28-Square Leadless Chip Carrier
PLDC20RA10-25QMB Q64 28-Pin Windowed Leadless Chip Carrier
PLDC20RA10-25WMB | W14 24-Lead (300-Mil) Windowed CerDIP
85 35 20 35 PLDC20RA10-35DI D14 24-Lead (300-Mil) CerDIP Industrial
PLDC20RA10-3JI J64 28-Lead Plastic Leaded Chip Carrier
PLDC20RA10-35P1I P13 24-Lead (300-Mil) Molded DIP
PLDC20RA10—-35WI w14 24-Lead (300-Mil) Windowed CerDIP
PLDC20RA10-35DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20RA10—-35HMB Ho4 28-Pin Windowed Leaded Chip Carrier
PLDC20RA10—-35LMB Lo4 28-Square Leadless Chip Carrier
PLDC20RA10—-35QMB Q64 28-Pin Windowed Leadless Chip Carrier
PLDC20RA10-35WMB | W14 24-Lead (300-Mil) Windowed CerDIP
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

!!!!

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tpzx 9,10, 11
tco 9,10, 11
tsu 9,10, 11
ty 9,10, 11
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Features

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

o CMOS Flash EPROM technology for
electrical erasability and reprogram-
mability

e Variable product terms
—2 x (8 through 16) product terms

o User-programmable macrocell
— Output polarity control
— Individually selectable for regis-

tered or combinatorial operation

e Up to 22 input terms and 10 outputs

e DIP, LCC, and PLCC available

— 5 ns commercial version
4 ns tco

YPRESS

PALCE22V10

Flash Erasable,

Reprogrammable CMOS PAL® Device

3nstg
5 ns tpp
181-MHz state machine

— 10 ns military and industrial ver-
sions
7 ns tco
6ns tg
10 ns tpp
110-MHz state machine

—15-ns commercial, industrial, and
military versions

— 25-ns commercial, industrial, and
military versions

o High reliability
— Proven Flash EPROM technology

— 100% programming and functional
testing

Functional Description

The Cypress PALCE22V10 is a CMOS
Flash Erasable second-generation pro-
grammable array logic device. It is im-
plemented with the familiar sum-of-pro-
ducts (AND-OR) logic structure and the
programmable macrocell.

The PALCE22V10 is executed in a 24-pin
300-mil molded DIP, a 300-mil cerDIP, a
28-lead square ceramicleadless chip carri-
er, a28-lead square plasticleaded chip car-
rier, and provides up to 22 inputs and 10
outputs. The PALCE22V10 can be electri-
cally erased and reprogrammed. The pro-
grammable macrocell provides the capa-
bility of defining the architecture of each
output individually. Each of the 10 poten-
tial outputs may be specified as “regis-
tered” or “combinatorial.” Polarity of

Logic Block Diagram (PDIP/CDIP)
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Selection Guide
tpp ns tg ns tco ns Icc 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 7.5 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)

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 reconfi-
gured as inputs on an individual basis, or alternately used as a
combination I/O 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 performance.

Additional features of the Cypress PALCE22V10 include a syn-
chronous preset and an asynchronous reset product term. These
product terms are common to all macrocells, eliminating the need
todedicate standard product terms forinitialization functions. The
device automatically resets upon power-up.

The PALCE22V10, featuring programmable macrocells and vari-
able product terms, provides a device with the flexibility to imple-
ment logic functions in the 500- to 800-gate-array complexity.
Since each of the 10 output pins may be individually configured as
inputs on a temporary or permanent basis, functions requiring up
to 21 inputs and only a single output and down to 12 inputs and 10
outputs are possible. The 10 potential outputs are enabled using
product terms. Any output pin may be permanently selected as an
outputor arbitrarily enabled as an output and an input through the
selective use of individual product terms associated with each out-

put. Each of these outputs is achieved through an individual pro-
grammable macrocell. These macrocells are programmable to pro-
vide a combinatorial or registered inverting or non-inverting
output. In a registered mode of operation, the output of the regis-
ter 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. Ina combina-
torial configuration, the combinatorial output or, if the output is
disabled, the signal present on the I/O pin is made available to the
array. The flexibility provided byboth programmable product term
control of the outputs and variable product terms allows a signifi-
cant 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 repro-
grammability.

Configuration Table

Registered/Combinatorial
Cy Cy Configuration
0 0 Registered/Active LOW
0 1 Registered/Active HIGH
1 0 Combinatorial/Active LOW
1 1 Combinatorial/Active HIGH




PALCE22V10

Macrocell

| o I
| |
| AR |
|
: OUTPUT p—
| SELECT |
{> 1 D Q MUX I
| |
| _ I
| cr—p> Q S S |
| |
| | l
| sp !
| I
| |
| | INPUT/ |
FEEDBACK |
I MUX |
I | s !
| !
o} | l |
| |
Co |
L __________ MACROCELL | CE2vios
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature .................. —65°Cto +150°C  Static Discharge Voltage
Ambient Temperature with (per MIL-STD—883, Method 3015) ... >2001V
Power Applied ............... SRRREREE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin24toPinl2) ..ot -0.5V to +7.0V Ambient
DC Voltage Apphed to Outputs Range Temperature Vee
inHighZState ......................... =0.5V to +7.0V Commercial 0°Cto +75°C 5V £5%
DClInput Voltage ................ccoounnn -0.5V to +7.0V Industrial —40°C to +85°C 5V +10%
Output Curren.t into Outputs (LOW) .............. 16 mA Militaryll 55°C to +125°C 5V +10%
DC Programming Voltage ......................... 12.5vV
Latch-Up Current ..............ccoiviininnn. >200 mA
Note:

1. Tp is the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel2]

Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voltage Vce = Min,, Iog = —3.2mA Com’l 2.4 v
Vin = Vigor Vi, -
Iog = —2mA Mil/Ind
VoL Output LOW Voltage Vce = Min,, IoL = 16 mA Com’l 0.5 \"
ViN = Vigor Vi, -
IoL = 12mA Mil/Ind
Vig Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs!3] 2.0 \
v 4l Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs!3] —-05 08 | V
Iix Input Leakage Current Vss < VIN < Ve, Vee = Max. -10 10 nA
Ioz Output Leakage Current Vee = Max,, Vss < Vour < Vec —40 40 nA
Isc Output Short Circuit Current | Ve = Max., Voyt = 0.5V 6] -30 —130 | mA
Icc1 Standby Power Supply Vcc = Max,, 10, 15, 25 ns Com’l 90 mA
Current Vin = GND,
Outputs Open in |5, 7.5 ns 130 | mA
Unprogrammed -
Device 15,25 ns Mil/Ind 120 | mA
10 ns 120 | mA
Iccolf] Operating Power Supply Ve = Max, Vi, = | 10, 15, 25 ns Com’] 110 | mA
Current 0V, Vig = 3V,
Output Open, De-|5,75ns 140 | mA
vice Programmed as -
a 10-Bit Counter, 15,25 ns Mil/Ind 130 | mA
f=25MHz 10 ns 130 | mA
Capacitancels)

Parameter Description Test Conditions Min. Max. Unit
CIN Input Capacitance ViN =2.0V@f=1MHz 10 pF
Cout Output Capacitance Vour =20V@f=1MHz 10 pF

Endurance Characteristics(6]
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 testingin- 5. Not more than one output should be tested at a time. Duration of the short
formation. circuit should not be more than one second. Vout = 0.5V has been cho-
3. These are absolute values with respect to device ground. All over- sen to avoid test problems caused by tester ground degradation.
shoots due to system or tester noise are included. 6. Tested initially and after any design or process changes that may affect
4. VoL (Min.) is equal to —3.0V for pulse durations less than 20 ns. these parameters.
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AC Test Loads and Waveforms
R1238Q R1238Q
(319Q MIL) (319Q MIL)
5V 5V
OUTPUT 4 OUTPUT 4 OUTPUT
c $ R21700 sor 3 ?2 1700 ) . ngsl'(eg
L > (236Q MIL) p > (236Q MIL) L -
MIL
INCLUDING l j\— INCLUDING _T_ _]_ I )
JIG AND = = JIG AND = = = =
SCOPE SCOPE
(a) (b) (c)
ALL INPUT PULSES
3.0V
90%
10%
GND
<2ns <2ns CE22V10-5
@
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalentto: THEVENIN EQUIVALENT (Military)
99Q 136Q
OUTPUT O——wWA——O0 2.08V = Vi¢ CE22V10-6 OUTPUT O——wWA——0 2.13V = Vjn CE22V10-7
Load Speed CL Package Parameter | Vx Output Waveform—Measurement Level
5,7.5,10,15,25ns | 50 pF PDIP, CDIP, ¢ 15V
ER (-) : vV
PLCC, LCC OHT 5V Vx
ter (+) | 2.6V O.SVJ_‘=H=——-—- Vx
VoL e
tEA (+) ov 1.5V. fe————— Vou
Vx .
tEA (-) Vine vV
X705V VoL

(e) Test Waveforms
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Commercial Switching Characteristics PALCE22V102 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(8]
tEA Input to Output 6 8 10 15 25 ns
Enable Delayl®]
tER Input to Output 6 8 10 15 25 ns
Disable Delayl10]
tco Clock to Output Delayl8] 2 4 2 5 2 7 2 8 2 15 ns
ts1 Input or Feedback Set-Up Time 3 5 6 10 15 ns
tsn Synchronous Preset Set-Up Time 4 6 7 10 15 ns
ty Input Hold Time 0 0 0 0 0 ns
tp External Clock Period (tco +ts) | 7 10 12 20 30 ns
twH Clock Width HIGHI®] 2.5 3 3 6 13 ns
twr Clock Width LOW!®] 25 3 3 6 13 ns
fmAx1 External Maximum 143 100 76.9 55.5 333 MHz
Frequency (1/(tco + ts))11]
fmax2 Data Path Maximum Frequency | 200 166 142 833 35.7 MH:z
(1/(twy + twp))(& 12
fmax3 Internal Feedback Maximum 181 133 111 68.9 385 MHz
Frequency (1/(tcg + tg))l® 131
tcr Register Clock to 2.5 2.5 3 4.5 13 ns
Feedback Inputl6: 14]
taw Asynchronous Reset Width 8 10 15 25 ns
tAR Asynchronous Reset 6 10 25 ns
Recovery Time
tap Asynchronous Reset to 75 12 13 20 25 ns
Registered Output Delay
tSPR Synchronous Preset 4 6 8 10 15 ns
Recovery Time
tpr Power-Up Reset Timel6 15] 1 1 1 1 1 us
Notes:
7. Part(a) of ACTest Loads and Waveformsis used for all parametersex-  11. This specification indicates the guaranteed maximum frequency at

10.

cept tgR and tga(+). Part (b) of AC Test Loads and Waveforms is used
for tgr. Part (c) of AC Test Loads and Waveforms is used for tga(+)-
Min. times are tested initially and after 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 test load of part (c) of AC Test Loads and
Waveforms is used for measuringtga(+)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 Vopy min. or a previous LOW level has risen to 0.5 volts
above Vor, max. Please see part (¢) of AC Test Loads and Waveforms
lfor enable and disable test waveforms and measurement reference

evels.

12.

13.

14.

15.

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 internal
(1/fmax3) as measured (see Note 11 above) minus tg.

The registers in the PALCE22V10 have been designed with the capa-
bility to reset during system power-up. Following power-up, all regis-
terswill be reset to alogic LOW state. The output state will depend on
the polarity of the output buffer. This feature is useful in establishing
state machineinitialization. Toinsure proper operation, therisein Ve
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(2 7]
22V10-10 22V10-15 22V10-25
Parameter Description Min. Max. Min. Max. | Min. Max. Unit
tpp Input to Output 3 10 3 15 3 25 ns
Propagation Delay(8]
ta Input to Output Enable Delayl®] 10 15 25 ns
tER Input to Output Disable Delay!10] 10 15 25 ns
tco Clock to Output Delayl®] 2 7 2 8 2 15 ns
ts1 Input or Feedback Set-Up Time 6 10 18 ns
ts2 Synchronous Preset Set-Up Time 7 10 18 ns
tH Input Hold Time 0 0 0 ns
tp External Clock Period (tco + ts) 12 20 33 ns
twH Clock Width HIGHI®] 3 6 14 ns
twL Clock Width LOWIS! 3 6 14 ns
fmax1 External Maximum Frequency 76.9 50.0 303 MHz
(U(tco + ts)1]
fMax2 Data Path Maximum Frequency 142 83.3 35.7 MHz
(/(twg + twr))lo 121
fmaxs Internal Feedback Maximum 111 68.9 322 MHz
Frequency (1/(tcp + tg))l6 13
tcr Register Clock to 3 4.5 13 ns
Feedback Input(®: 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
tpr Power-Up Reset Timel® 15] 1 1 1 us
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Switching Waveforms

INPUTS 1/O,
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Functional Logic Diagram for PALCE22V10
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Ordering Information
Icc | tep ts tco Package Operating
(mA) | (ms) | (ns) | (ns) Ordering Code Name Package Type Range
130 5 3 4 PALCE22V10~-5JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
130 | 7.5 5 5 PALCE22V10-7]JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE22V10-7PC P13 24-Lead (300-Mil) Molded DIP
90 10 6 7 PALCE22V10-10JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE22V10-10PC P13 24-Lead (300-Mil) Molded DIP
150 10 6 7 PALCE22V10-10JI J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE22V10-10PI P13 24-Lead (300-Mil) Molded DIP
150 | 10 6 7 PALCE22V10-10DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE22V10-10KMB K73 24-Lead Rectangular Cerpack
PALCE22V10-10LMB Lo64 28-Square Leadless Chip Carrier
90 15 7.5 10 | PALCE22V10-15JC Jo4 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE22V10~-15PC P13 24-Lead (300-Mil) Molded DIP
120 | 15 7.5 10 | PALCE22V10~15J1 J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE22V10~-15PI P13 24-Lead (300-Mil) Molded DIP
120 | 15 7.5 10 | PALCE22V10-15DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE22V10-15KMB K73 24-Lead Rectangular Cerpack
PALCE22V10~-15LMB Lo4 28-Square Leadless Chip Carrier
90 25 15 15 PALCE22V10-25JC Jo4 28-Lead Plastic Leaded Chip Carrier Commercial
PALCE22V10-25PC P13 24-Lead (300-Mil) Molded DIP
120 | 25 15 15 PALCE22V10-25]1 J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALCE22V10~-25PI P13 24-Lead (300-Mil) Molded DIP
120 | 25 15 15 | PALCE22V10-25DMB D14 24-Lead (300-Mil) CerDIP Military
PALCE22V10-25KMB K73 24-Lead Rectangular Cerpack
PALCE22V10-25LMB Lo4 28-Square Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vin .,2,3
ViL 1,23
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Document #: 38—00447—B

Switching Characteristics

Parameter Subgroups
tpD 9,10, 11
tco 9,10, 11
ts 9,10, 11
tH 9,10, 11
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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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Features

e Advanced second-generation PAL

architecture

Low power

— 55 mA max. “I”

— 90 mA max. standard

— 120 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 regis-
tered or combinatorial operation

20, 25, 35 ns commercial and
industrial

Reprogrammable CMOS

e 25,30, 40 ns military
Up to 22 input terms and 10 outputs
o High reliability

— Proven EPROM technology

— 100% programming and functional

testing

o Windowed DIP, windowed LCC, DIP,

LCC, and PLCC available
Functional Description
The Cypress PALC22V10 is a CMOS se-
cond-generation programmable logic
array device. Itisimplemented with the fa-
miliar sum-of-products (AND-OR) logic
structure and a new concept, the “pro-
grammable macrocell.”
The PALC22V10 is available in 24-pin
300-mil molded DIPs, 300-mil windowed
cerDIPs, 28-lead square ceramic leadless

PAL® Device

chip carriers, 28-lead square plasticleaded
chip carriers, and provides up to 22 inputs
and 10 outputs. When the windowed cer-
DIP is exposed to UV light, the 22V10 is
erased and can then be reprogrammed.
The programmable macrocell providesthe
capability of defining the architecture of
each output individually. Each of the 10
potential outputs may be specified as regis-
tered or combinatorial. Polarity of each
output may also be individually selected,
allowing complete flexibility of output
configuration. Further configurability is
provided through array-configurable out-
put enable for each potential output. This
feature allows the 10 outputs to be reconfi-
gured as inputs on an individual basis, or
alternately used as a combination I/O con-
trolled by the programmable array.

Logic Block Diagram (PDIP/CDIP)
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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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Features

e Advanced second generation PAL ar-
chitecture

o Low power
— 90 mA max. standard .
— 100 mA max. military .
e CMOS EPROM technology for repro-

grammability
Variable product terms
— 2 x (8 through 16) product terms

e User-programmable macrocell
— Output polarity control o
— Individually selectable for regis-
tered or combinatorial operation
—“15” ¢ cial and industrial
10 ns tco
10 ns tg
15 ns tpp L]
50 MHz

= CYPRESS

PALC22V10B

Reprogrammable CMOS PAL® Device

— “15” and “20” military
10/15 ns tco
10/17 ns 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

Windowed DIP, windowed LCC, DIP,
LCC, PLCC available

Functional Description

The Cypress PALC22V10B is a CMOS
second-generation programmable logic
array device. It is implemented with the
familiarsum-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 leadless
chipcarrier, a28-lead square plasticleaded
chip carrier, and provides up to 22 inputs
and 10 outputs. When the windowed cer-
DIP is exposed to UV light, the 22V10B is
erased and can then be reprogrammed.
The programmable macrocell providesthe
capability of defining the architecture of
each output individually. Each of the 10
potential outputs may be specified as “reg-
istered” or “combinatorial.” Polarity of
each output may also be individually

Logic Block Diagram (PDIP/CDIP)
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Features

o Ultra high speed supports today’s and
tomorrow’s fastest microprocessors
—tpp = 6ns
—tsy = 3 ns
— fmax = 117 MHz

Reduced ground bounce and under-
shoot

PLCC and LCC packages with addi-
tional Vcc and Vgg pins for lowest
ground bounce

Up to 22 inputs and 10 outputs for
more logic power

Variable product terms
— 8 to 16 per output

CYPRESS

PAL22V10C
PAL22VP10C

® 10 user-programmable output
macrocells

Universal PAL® Device

grammable array logic devicg
BiCMOS process and Ti-W

— Output polarity control PAL22V10C and PAL22VP10¥ he

— Registered or combinatorial familiarsum-of-products( pgic

Biste structure and a new conggpt, t ogram-
;perat;on \ bath mable macrocell.

— 2 new feedback paths Both the PAL22V 22VP10C

(PAL22VP10C) provide 12 dedicgted inp sand 10 I/O

o Synchronous PRESET, asynchronous  pins (see Logic Diagram). By select-

RESET, and PRELOAD capability for  ing each 1/Q ither permanent or

flexible design and testability temporary; t, U 22 inputs can be

o High reliability achieved, Applizatipns requiring up to 21

. inputsgind, a sin; utput, down to 12 in-

— Proven Ti-W fuse technology plf)t d is caI;l be realized. The

—AC and DC tested at the factory oyfput@hablgsproduct term available on

ach 1/0 s this selection.

e Security Fuse
Functional Description

The Cypress PAL22V10C
PAL22VP10C are second-generatio

he PAL22V10C and PAL22VPI10C

ariable producttermarchitecture,

d  whete 8 to 16 product terms are allocated
to; 2ach output.

Logic Block Diagram and PDIP (P)/CDIP (D) Pin Configurat
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For new designs, please refer to the PALCE22V10.

PALC22V10D

Flash Erasable,
Reprogrammable CMOS PAL® Device

Features J

e Advanced second-generation PAL ar-

DIP, LCC, and PLCC available

— 7.5 ns commercial version

o High reliability
— Proven Flash EPROM technology

chitecture 5ns tco — 100% programming and functional
e Low power Snstg testing
— 90 mA max. commercial (10 ns) 7.5 ns tpp Functional Description

— 130 mA max. commercial (7.5 ns)

133-MHz state machine

The Cypress PALC22V10D is a CMOS

e CMOS Flash EPROM technology for — 10 ns military and industrial ver-  Flash Erasable second-generation pro-
electp:cal erasability and reprogram- sions grammable array logic device. It is im-
mability 6 ns tco plemented with the familiar sum-of-pro-

e Variable product terms 6 ns tg ducts (AND-OR) logic structure and the
—2 x (8 through 16) product terms 10 ns tpp . programmable macrocell.

110-MHz state machine

User-programmable macrocell
— Output polarity control

— Individually selectable for regis-
tered or combinatorial operation

Up to 22 input terms and 10 outputs

— 15-ns commercial and military
versions

— 25-ns commercial and military
versions

The PALC22V10D is executed in a 24-pin
300-mil molded DIP, a 300-mil cerDIP, a
28-lead square ceramicleadless chip carri-
er,a28-lead square plasticleaded chip car-
rier, and provides up to 22 inputs and 10
outputs. The 22V10D can be electrically

Logic Block Diagram (PDIP/CDIP)
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Functional Description (continued)

erased andreprogrammed. The programmable macrocell provides
the capability of defining the architecture of each output individu-
ally. Each of the 10 potential outputs may be specified as “regis-
tered” or “combinatorial.” Polarity of each output may also be in-
dividually selected, allowing complete flexibility of output
configuration. Further configurability is provided through “array”
configurable “output enable” for each potential output. This fea-
ture allows the 10 outputs to be reconfigured as inputs on an indi-
vidual basis, or alternately used as a combination 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 C22V10D 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 performance.

Additional features of the Cypress PALC22V10D include a syn-
chronous preset and an asynchronous reset product term. These
product terms are common to all macrocells, eliminating the need

product terms. Any output pin may be permanently selected as an
output or arbitrarily enabled as an output and an input through the
selective use of individual product terms associated with each out-
put. Each of these outputs is achieved through an individual pro-
grammable macrocell. These macrocellsare programmable to pro-
vide a combinatorial or registered inverting or non-inverting
output. In a registered mode of operation, the output of the regis-
ter 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 acombina-
torial configuration, the combinatorial output or, if the output is
disabled, the signal present on the I/O pin is made available to the
array. The flexibility provided by both programmable product term
control of the outputs and variable product terms allows a signifi-
cant 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 repro-
grammability.

Configuration Table

todedicate standard product terms forinitialization functions. The Registered/Combinatorial
device automatically resets upon power-up. C c Confi i
The PALC22V10D, featuring programmable macrocells and vari- ! 0 onhignration
able product terms, provides a device with the flexibility to imple- 0 0 Registered/Active LOW
ment logic functions in the 500- to 800-gate-array complexity. 0 1 Registered/Active HIGH
Since each of the 10 output pins may be individually configured as cer fere / - e -
inputs on a temporary or permanent basis, functions requiring up 1 0 Combinatorial/Active LOW
to 21 inputs and only a single output and down to 12 inputs and 10 1 1 Combinatorial/Active HIGH
outputs are possible. The 10 potential outputs are enabled using
Macrocell
R e —————— -
| . |
I |
| AR |
|
: OUTPUT p—
| SELECT |
| |
| |
I cP—p> Q St S | |
| |
I I I
| sP |
| |
| |
[ INPUT/ |
FEEDBACK |
| MUX |
| | s, |
I |
c, L1 I
| I
Co T |
(R A CROCR, 4 vioD4
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage Temperature .................. —65°Cto +150°C  Static Discharge Voltage
Ambient Temperature with (per MIL-STD—883, Method 3015) .............. >2001V
Power Applied ....................... —55°Cto +125°C o .

erating Range
Supply Voltage to Ground Potential P g g
(Pin24toPinl2) .............. ... -0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... -0.5V to +7.0V Commercial 0°Cto +75°C 5V +5%
DC Input Voltage ....................... -0.5V to +7.0V MilitarylT] —55°C to +125°C 5V +10%
Output Current into Outputs (LOW) .............. 16 mA Industrial —40°Cto +85°C 5V £10%
DC Programming Voltage ......................... 12,5V
Latch-Up Current ........................... >200 mA

Electrical Characteristics Over the Operating Rangel2]

Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voltage Vce = Min,, Iog = -32mA |Com’l 24 \'%
VinN = Vi or VL -
Iog = —2mA Mil/Ind
VoL Output LOW Voltage Ve = Min,, IoL = 16 mA Com’l 0.5 \%
ViN = Vi or Vi -
IoL = 12mA Mil/Ind
Via 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 All Inputsl?] -0.5 08 | Vv
Irx Input Leakage Current Vss < Vin < Vce, Vee = Max. -10 10 A
Ioz Output Leakage Current Ve = Max,, Vss < Vour < Vee —40 40 nA
Isc Output Short Circuit Current | Ve = Max., Vour = 0.5VI5: 6] -30 -90 | mA
Icc1 Standby Power Supply Vce = Max,, 10, 15, 25 ns Com’l 90 | mA
Current Vi = GND,
Outputs Open in |75 ns 130 | mA
Unprogrammed 175550 Mil/Ind 120 | mA
10 ns 120 | mA
Iccolfl Operating Power Supply Vce = Max., Vi, = | 10, 15, 25 ns Com’l 110 | mA
Current 0V, Vig = 3V,
Output Open, De- 7.5 ns 140 | mA
vice Programmed as I g s Mil/Ind 130 | mA
f =25 MHz 10ns 130 | mA
Capacitancel®!

Parameter Description Test Conditions Min. Max. Unit
CiN Input Capacitance Vin=20V@f=1MHz 10 pF
Cout Output Capacitance Vour =20V @f=1MHz 10 pF

Endurance Characteristics(6]
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:
1. Tais the “instant on” case temperature. 5. Not more than one output should be tested at a time. Duration of the short
2. Seethe last page of this specification for Group A subgroup testing in- circuit should not be more than one second. Voyr = 0.5V has been cho-
formation. sen to avoid test problems caused by tester ground degradation.
3. These are absolute values with respect to device ground. All over- 6. Testedinitially and after any design or process changes that may affect
shoots due to system or tester noise are included. these parameters.

4. Vi (Min.) is equal to —3.0V for pulse durations less than 20 ns.
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AC Test Loads and Waveforms

R1 238Q R1238Q
(319Q MIL) (3192 MIL)
5V 5V
OUTPUT 4 OUTPUT s
o $ R21700 - 3
L S (236Q MIL) S
INCLUDING l 1 NoLubiNG L 1
JIG AND = = JIG AND - =
SCOPE SCOPE
(a) (b)
ALL INPUT PULSES
3.0v
90%
10%
GND
<2ns

Equivalent to: THEVENIN EQUIVALENT (Commercial)

99Q

OUTPUT O———m——0 2,08V = Vyno

Load Speed CL Package
7.5,10,15,25ns | 50 pF PDIP, CDIP,
PLCC, LCC

V10D-6

(d)

OUTPUT
R2 170Q c (7152%2
(236Q MIL) I L ity
(©)

V10D-5

Equivalent to: THEVENIN EQUIVALENT (Military)

136Q2

OUTPUT O——M———0 213V = Vypm

V10D-7

Output Waveform—Measurement Level

Parameter | Vx
tER (-) 1.5V v
OHg5v Vx  vios
tER(+) | 26V | 0.5V=X=Jf——— Vx
OL V10D-9
tea(+) | OV 1.5V=‘*=JE——— Vou
X V10D-10
tEA (=) Vihe v
X705V VoL  viop-11

(e) Test Waveforms
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Commercial Switching Characteristics PALC22V10D(27]

22V10D-7 22V10D-10 22V10D-15 22V10D-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Unit
tpD Input to Output 3 75 3 10 3 15 3 25 ns
Propagation Delay(3- %]
tEa Input to Output Enable Delayl10] 10 15 25 ns
teR Input to Output Disable Delayl!1] 10 15 25 ns
tco Clock to Output Delay!3: 9] 2 5 2 7 2 8 2 15 ns
tsy Input or Feedback Set-Up Time 5 6 10 15 ns
ts2 Synchronous Preset Set-Up Time 6 7 10 15 ns
tH Input Hold Time 0 0 0 0 ns
tp External Clock Period (tco + ts) 10 12 20 30 ns
twH Clock Width HIGHI®! 3 3 6 13 ns
twL Clock Width LOWI®] 3 3 6 13 ns
fmaxi External Maximum Frequency 100 76.9 55.5 333 MH:z
(/(tco + ts))12]
fmaxe Data Path Maximum Frequency 166 142 83.3 35.7 MHz
(U(twn + twp))® 13
fmax3 Internal Feedback Maximum 133 111 68.9 38.5 MHz
Frequency (1/(tcr + tg))[6-14]
tcr Register Clock to 2.5 3 45 13 ns
Feedback Input!6. 15]
tAw Asynchronous Reset Width 8 10 15 25 ns
tAR AsynchronousResetRecoveryTime 5 6 10 25 ns
tAp Asynchronous Reset to 12 13 20 25 ns
Registered Output Delay
tSPR Synchronous Preset Recovery Time 6 8 10 15 ns
tpR Power-Up Reset Timel6: 16] 1 1 1 1 us

Notes:

7. Part(a)of ACTest Loads and Waveforms is used for all parameters ex-
cept tgR and tga(+). Part (b) of AC Test Loads and Waveforms is used
for tgr. Part (c) of AC Test Loads and Waveforms is used for tga(+).

8. Min. times are tested initially and after any design or process changes
that may affect these parameters.

9. Thisspecification is guaranteed for all device outputs changing state in
a given access cycle.

10. The test load of part (a) of AC Test Loads and Waveforms is used for
measuring tga(-). The test load of part (c) of AC Test Loads and
Waveforms is used for measuring tga(+) 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 Vi min. or a previous LOW level has risen to 0.5 volts
above Vo max. Please see part (e) of AC Test Loads and Waveforms
for enable and disable test waveforms and measurement reference
levels.

12.

13.

W

14.

&

15.

16.

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 fygax internal
(1/fmax3) as measured (see Note 11 above) minus tg.

The registers in the PALC22V10D have been designed with the capa-
bility to reset during system power-up. Following power-up, all regis-
ters will be reset to alogic LOW state. The output state will depend on
the polarity of the output buffer. This feature is useful in establishing
state machineinitialization. Toinsure properoperation, therisein Vcc
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[2.7]
22V10D-10 22V10D-15 22V10D-25
Parameter Description Min. Max. Min. Max. Min. Max. Unit
tpD Input to Output 3 10 3 15 3 25 ns
Propagation Delay!8: ]
teA Input to Output Enable Delay(10] 10 15 25 ns
tER Input to Output Disable Delayl!1] 10 15 25 ns
tco Clock to Output Delay!3: 9] 2 7 2 8 2 15 ns
ts1 Input or Feedback Set-Up Time 6 10 18 ns
ts2 Synchronous Preset Set-Up Time 7 10 18 ns
tH Input Hold Time 0 0 0 ns
tp External Clock Period (tco + ts) 12 20 33 ns
twH Clock Width HIGHI®] 3 6 14 ns
twiL Clock Width LOWLe] 3 6 14 ns
fmaxi External Maximum Frequency 76.9 50.0 30.3 MH:z
(U(tco + ts))112!
ftmax2 Data Path Maximum Frequency 142 83.3 35.7 MHz
(/(twr + twp))!® ]
fMAX3 Internal Feedback Maximum 111 68.9 32.2 MHz
Frequency (1/(tcF + tg))l&14]
tcr Register Clock to 3 4.5 13 ns
Feedback Inputl6: 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® 16] 1 1 1 us




—

[y

PALC22V10D

=% CYPRESS

Switching Waveform
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Functional Logic Diagram for PALC22V10D

PALC22V10D
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Ordering Information
Icc | tep ts tco Package Operating
(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range
130 | 7.5 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 J6o4 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D~-10PC P13 24-Lead (300-Mil) Molded DIP
150 10 6 7 PALC22V10D—-10J1 J64 28-Lead Plastic Leaded Chip Carrier Industrial
PALC22V10D—10PI 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 Lo64 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 Jo4 28-Lead Plastic Leaded Chip Carrier Industrial
PALC22V10D-15PI P13 24-Lead (300-Mil) Molded DIP
120 | 15 7.5 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-25JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D-25PC P13 24-Lead (300-Mil) Molded DIP
120 | 25 15 15 PALC22V10D-25J1 Jo4 28-Lead Plastic Leaded Chip Carrier Industrial
PALC22V10D-25P1 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-25LMB L64 28-Square Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Von 1,2,3
VoL 1,2,3
Vi 1,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpDp 9,10, 11
tco 9,10, 11
ts 9,10, 11
tH 9,10, 11

Document #: 38—00185—-H




Features

Twelve I/O macrocells each having:

— registered, three-state I/O pins

— input register clock select multi-
plexer

— feed back multiplexer

— output enable (OE) multiplexer

All twelve macrocell state registers

can be hidden

User-configurable state registers—

JK,RS, T, or D

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

o Four dedicated hidden registers

CY7C330

CMOS Programmable
Synchronous State Machine

o Three separate clocks—two inputs,

one output

e Common (pin 14—controlled) or
product term—controlled output en-
able for each I/O pin

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

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

e 66-MHz operation
— 3-ns input set-up and 12-ns clock to

output

— 15-ns input register clock to state
register clock

o Low power

o 28-pin, 300-mil DIP, LCC

e Erasable and reprogramma
Functional Descriptio
The CY7C330isa high-perf)rm

sign high-performance
hines that can communicate ei-
other or with microproces-

s over pidirectional parallel buses of

o Eleven dedicated, registered inputs —130 mA Icc user-definable widths.
Logic Block Diagram
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1107 1106 Vss Vee 1/0s 1104 1/04 110, 1104 1100 3301
7C330-66 | 7C330-50 | 7C330-40 | 7C330-33 7C330—-28
Commercial 66.6 50.0 333
Military 50.0 40.0 28.5
Commercial 140 130 130
Military 160 150 150
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Features o 13 inputs, 12 feedback /O pins, plus 6

shared I/O macrocell feedbacks for a
total of 31 true and complementary

Twelve 1/O macrocells each having:

— One state flip-flop with an XOR inputs
sum-of-products input ¢ High speed: 20 ns maximum tpp
— One feedback flip-flop with input o Security bit

coming from the I/O pin

— Independent (product term) set,
reset, and clock inputs on all

e Space-saving 28-pin slim-line DIP
package; also available in 28-pin

. PLCC
registers
— Asynchronous bypass capability on ® Low power . X
all registers under product term — 90 mA typical Icc quiescent
control (r =s = 1) — 180 mA Icc maximum

— Global or local output enable on
three-state I/0

— Feedback from either register to
the array

192 product terms with variable dis-

tribution to macrocells

— UV-erasable and reprogrammable

— Programming and operation 100%
testable

Functional Description

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

1/0O 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 I/O macro-
cells and may be managed as inputs or out-
puts depending on the configuration and
the macrocell OE terms.

Logic Block Diagram
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Selection Guide
Generic Part Iccy (mA) tpp () tg (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




%3 CYPRESS

CY7C331

Pin Configuration PLCC
Top View
o
oarof89
4 3 21282726
5 253 1/03
6 243 1o,
7 238 105
8 228 vge
9 21 B GND
10 203 1/0g
121314 1516 171810 P O
O - - O © C331-2
—"—"é’ 55898

I/0 Resources (continued)

It should be noted that there are two ground connections (pins 8
and 21) which, together with Ve (pin 22) are located centrally on
the package. The reason for this placement and dual-ground struc-
ture is to minimize the ground-loop noise when the outputs are
driving simultaneously into a heavy capacitive load.

The CY7C331 has twelve I/O macrocells (see Figure 1 ). Eachmacro-
cell has two D-type flip-flops. One is fed from the array, and one from
the I/O pin. For each flip-flop there are three dedicated product terms
driving the R, S, and clock inputs, respectively. Each macrocell has
one input to the array and for each pair of macrocells there is one
shared input to the array. The macrocell input to the array may be
configured to come from the ‘Q’ output of either flip-flop.

The D-type flip-flop that is fed from the array (i.e., the state flip-
flop) hasalogical 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 outputin 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 Tuble 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 confi-
gured by the shared input multiplexer to come from either macro-
cell; the ‘Q’ output of the flip-flop coming from the I/O 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 macrocells.

TO PIN 14 (INVERTED)

OE PTERM

OUT SET PTERM

OUTPUT FLIP-FLOP

1Y

TO I/O PIN

OUT CLK PTERM

OUT RESET PTERM
IN CLK PTERM

IN SET PTERM

IN RESET PTERM

XOR PTERM
QR PTERMS ’D—‘

TO INPUT BUFFER

TO SHARED
INPUT MUX

INPUT FLIP-FLOP

C331-3

TO PIN 14 (INVERTED)
Figure 1. 1/O Macrocell
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Product Term Distribution (continued)

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 be-
tween the sum-of-products inputs to the two state registers. The
following table shows the I/O pin pairing for shared inputs, and the
product term (PT) allocation to macrocells associated with the I/O
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

OUTPUT FROM
LOGIC ARRAY
FEEDBACK TO
LOGIC ARRAY

MACROCELL A

/0
PIN

Q-OUTPUT FROM
INPUT REGISTER OF
MACRO- |-9_] 170 MACROCELL A
INPUT TO CELL
LOGIC ARRAY INPUT |
MUX  f—
Q-OUTPUT FROM
| INPUT REGISTER OF
c3 1/0 MACROCELL B
OUTPUT FROM
LOGIC ARRAY o
MACROCELL B o
FEEDBACK TO Zl
LOGIC ARRAY
C331-4

Figure 2. Shared Input Multiplexer

The CY7C331 is configured by three arrays of configuration bits
(C0, 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 C0 is not programmed,
then the OE product term for that macrocell will be used.

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

There are six C2 bits, providing one C2 bit for each pair of macro-
cells. The C2 bit controls the shared input multiplexer; if the C2 bit
isnot 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, input
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.

Maximum Ratings

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

Storage Temperature ................... -65°Cto +150°C
Ambient Temperature with
Power Applied ........................ —55°Cto +125°C
Supply Voltage to Ground Potential
(Pin28toPin8or2l) ................i.t -0.5V to +7.0V
DClInput Voltage .................oinan, —3.0Vto +7.0V
Output Current into Outputs (LOW) ............... 12 mA
Static Discharge Voltage ........................ >1500V
(per MIL-STD-883, Method 3015)
Latch-Up Current .................cocoiiia, >200 mA
DC Programming Voltage ......................... 13.0V
.Operating Range
Ambient
Range Temperature Ve
Commercial 0°Cto +70°C 5V +10%
Military(1] —55°Cto +125°C 5V +10%
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Electrical Characteristics Over the Operating Rangel2]
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Vce = Min., Viny = Vigor V. 2.4 v
Toy=—-3. 2 mA (Com’l), IOH = — 2mA (Mil)
VoL Output LOW Voltage Vce = Min,, Vi = Vig or Vi, 0.5 v
IoL =12 mA (Com’1), Ior, = 8 mA (Mil)
Vi Input HIGH Voltage Guaranteed HIGH Input, all Inputs(3] 22 \Y
VIL Input LOW Voltage Guaranteed LOW Input, all Inputsl3] 08 | V
Iix Input Leakage Current Vss < Vin < Vg, Vee = Max. -10 | +10 | pA
Ioz Output Leakage Current | Vss < Vour < Vee, Vec = Max. —-40 | +40 | pA
Isc Output Short Circuit Ve = Max., Vour = 0.5VE] =30 | =90 | mA
Current
Iccr Standby Power Supply Vce = Max,, Vi = GND, Com’l =20 130 | mA
Current Outputs Open Coml —25 20
Mil -25 160 | mA
Mil —-30, —40 150
Ice Power Suplply Current at | Ve = Max., Outputs Disabled Com’l 180 | mA
Frequencyl* ¢l (in High Z State) -
Device Operating at fyax External (fpaxi) Mil 200
Capacitancel*]
Parameter Description Test Conditions Max. Unit
Cin ' Input Capacitance Vin =2.0Vatf=1MHz 10 pF
Cout Output Capacitance Vour = 2.0V atf=1MHz 10 pF
Notes: '
1. Tp is the “instant on” case temperature. 5. Not more than one output should be tested at a time. Duration of the
2. See the last page of this specification for Group A subgroup testing in- short circuit should not be more than one second. Voyr = 0.5V has
formation. bpen chosen to avoid test problems caused by tester ground degrada-
3. These are absolute values with respect to device ground and all over- tion, 3 X L.
shoots due to system or tester noise are included. 6. Because these input signals are controlled by product terms, active in-
4. Tested initially and after any design or process changes that may affect put polarity may be of either polarity. Internal active input polarity has

these parameters.

been shown for clarity.
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AC Test Loads and Waveforms
R1313Q R1313Q
(4709 Mil) (4709 Mil) ALL INPUT PULSES
5V 5V 3.0v
90%
OUTPUT ¢ OUTPUT 4 0%
S R2208Q S R2208Q °
50 pF j: (31992 Mil) 5pF l $ 3190 miy GNP
INCLUDING —= = INCLUDING = = <5ns
JIG AND JIG AND
SCOPE SCOPE
(a) (b) C331-5 C331-6
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military)
125Q 190Q
OUTPUT O——AM——0 2.00V = Vype OUTPUT O————0 2.02V = Vi
. Ca31-8
Parameter Vx Output Waveform—Measurement Level
tpxZ(~) 1.5V Vo 0.5V} l—
f VX €331-9
tpXZ(+) 2.6V O.SVi Vx
VoL
L) -— €331-10
tpzX(+) Vihe 0.5V, Vou
Vx
L €331-11
t - V,
PZX(-) the Vx ‘ \l‘—
osvt | — Vor Ca31-12
tER(— 1.5V
ER(-) Vor ¥ e
osvt ] —_— VX Ca31-13
tER(+) 2.6V O.SVi Vx
VoL
f [ C331-14
tEA(+) Vine 0.5V, .y
Vx —-‘ﬁ OH
f - C331-15
tEA(-) Vihe Vx { f—
05Vt VoL Ca31-16
(c) Test Waveforms and Measurement Levels
Switching Characteristics Over the Operating Range/2]
Commercial
-20 =25
Parameter Description Min. | Max. | Min. | Max. Unit
tpD Input to Output Propagation Delayl’] 20 25 ns
tico Input Register Clock to Output Delayl8] 35 40 ns
tioH Output Data Stable Time from Input Clock!8] 5 5 ns
tis Input or Feedback Set-Up Time to Input Register Clock!S] 2 2 ns
tig Input Register Hold Time from Input Clock!8] 11 13 ns

2-73
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Switching Characteristics Over the Operating Rangel?! (continued)
Commercial
-20 =25
Parameter Description Min. | Max. | Min. | Max. Unit
tIAR Input to Input Register Asynchronous Reset Delayl8] 35 40 ns
tIRW Input Register Reset Widthl+ 8] 35 40 ns
tIRR Input Register Reset Recovery Timel4 8] 35 40 ns
tias Input to Input Register Asynchronous Set Delayl8] 35 40 ns
tisw Input Register Set Widthl4 8] 35 40 ns
tISR Input Register Set Recovery Timel4 8 35 40 ns
twH Input and Output Clock Width HIGHIS: 9. 10] 12 15 ns
twi Input and Output Clock Width LOWIS. 9 10] 12 15 ns
fmaxi Maximum Frequency with Feedback in Input Registered Mode 27.0 23.8 MHz
(U(trco + tis))1]
fmaxz Maximum Frequency Data Path in Input Registered Mode (Lowest | 28.5 25.0 MHz
of 1/tico, 1/(twn + twr), or L(tis + tim)(8l
tion—tm33X | Output Data Stable from Input Clock Minus Input Register Input 0 0 ns
Hold Time for 7C330 and 7C33212 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 Qutput Clockl®] 12 12 ns
tH Output Register Input Hold Time from Output Clockl®] 8 8 ns
tOAR Input to Output Register Asynchronous Reset Delayl’] 20 25 ns
tORW Output Register Reset Width[%] 20 25 ns
tORR Output Register Reset Recovery Timel%] 20 25 ns
toAs Input to Output Register Asynchronous Set Delayl®] 20 25 ns
tosw Output Register Set Width[’] 20 25 ns
tosR Output Register Set Recovery Timel’] 20 25 ns
tEA Input to Output Enable Delayl14 15) 25 25 ns
tER Input to Output Disable Delayl4 151 25 25 ns
tpzx Pin 14 to Output Enable Delayl14 15] 20 20 ns
tpxz, Pin 14 to Output Disable Delayl4. 15] 20 20 ns
fmaxs Maximum Freciuency with Feedback in Output Registered Mode 31.2 27.0 MHz
(U(tco + ts))lio 7]
fMAX4 Maximum Frequency Data Path in Output Registered Mode (Low- | 41.6 333 MHz
est of 1/tco, 1/(twu + twr), or 1/(ts + tH))[9
top—tip33X | Output Data Stable from Output Clock Minus Input 0 0 ns
Register Input Hold Time for 7C330 and 7C332[13, 18]
fMAXS Maximum Frequency Pipelined Model10,17] 35.0 30.0 MHz
Notes:
7. Refer to Figure 3, configuration 1. 14. Part (a) of AC Test Loads and Waveforms used for all parameters ex-
8. Refer to Figure 3, configuration 2. cept tpzxr, tPxz1, tpzx, and tpxz, which use part (b). Part (c) shows
9. Refer to Figure 3, configuration 3. the test waveforms and measurement levels.
10. Refer to Figure 3, configuration 6. 15. Refer to Figure 3, configuration 4.
11. Refer to Figure 3, configuration 7. 16. Refer to F igure 3, cqnﬁguration 8. .
12. Refer to Figure 3, configuration9. T i exeated with internal of external foedback can be operated
13. Ezzﬁg‘;ilg?;;g:rlssé?tizdé%?cagg?:lﬁ?;wﬁfiﬁz ng‘;é;gjllh%’h?g with output register and input register clocks controlled by the same
specification is met for the devices noted operating at the same ambi- :1?3\:3’;0—522:6 parameters are tested by periodic sampling of produc-
enttemperature and at the same power supply voltage. These parame- 18. Refer to Figure 3, configuration 10.

ters are tested periodically by sampling of production product.
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Switching Characteristics Over the Operating Rangel?! (continued)

Military
-25 ~30 —-40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpD Input to Output Propagation Delay!’] 25 30 40 ns
tico Input Register Clock to Output Delayl* 8] 45 50 65 ns
tioH Output Data Stable Time from Input Clock4 8 5 S 5 ns
tis Input or Feedback Set-Up Time to Input Register Clockl8] | 5 5 5 ns
tiH Input Register Hold Time from Input Clock!4 8] 13 15 20 ns
tIAR Input to Input Register Asynchronous Reset Delayl4 8] 45 50 65 ns
trRW Input Register Reset Width!8] 45 50 65 ns
tRR Input Register Reset Recovery Timel8] 45 50 65 ns
tIAS Input to Input Register Asynchronous Set Delayl8] 45 50 65 ns
tisw Input Register Set Width(8] 45 50 65 ns
tiISR Input Register Set Recovery Timel[8] 45 50 65 ns
twH Input and Output Clock Width High!8. 9, 10] 15 20 25 ns
twL Input and Output Clock Width Lowl(3: 9 10] 15 20 25 ns
fmax1 Maximum frequency with Feedback in Input Registered 20.0 18.1 14.2 MHz
Mode (1/(tico + tis))[11]
fmaxz Maximum frequency Data Path in Input Registered Mode | 22.2 20.0 15.3 MH:z
(Lowest of 1/tjco, 1/(twh + twr), or 1/(ts + t]H)[8]
tiog—tig33X | Output Data Stable from Input Clock Minus Input Register [ 0 0 0 ns
Input Hold Time for 7C330 and 7C332(12 13]
tco Output Register Clock to Output Delayl%] 25 30 40 ns
tod Output Data Stable Time from Output Clock[%! 3 3 3 ns
ts Output Register Input Set—Up Time to Output Clockl%] 15 15 20 ns
ty Output Register Input Hold Time from Output Clock(®] 10 10 12 ns
tOAR Input to Output Register Asynchronous Reset Delayl’] 25 30 40 ns
torw Output Register Reset Widthl%] 25 30 40 ns
tORR Output Register Reset Recovery Timel?] 25 30 40 ns
toAs Input to Output Register Asynchronous Set Delayl%] 25 30 40 ns
tosw Output Register Set Widthl%] 25 30 40 ns
tosR Output Register Set Recovery Timel?] 25 30 40 ns
tEA Input to Output Enable Delayl14 15] 25 30 40 ns
tER Input to Output Disable Delayl14 15] 25 30 40 ns
tpzx Pin 14 to Output Enable Delayl14 15] 20 25 35 ns
tpxz, Pin 14 to Output Disable Delayl(14. 151 20 25 35 ns
fmaxs Maximum FrequencY with Feedback in Output Registered | 25.0 222 16.6 MHz
Mode )1/(tco + ts)[ 6,17]
fmMAX4 Maximum Frequency Data Path in Output Registered Mode | 33.3 25.0 20.0 MHz
(Lowest of 1/tco, 1/(twl + twr), or 1/(ts + tgy)
ton—tu33X | Output Data Stable from Output Clock Minus Input Regis- | 0 0 0 ns
ter Input Hold Time for 7C330 and 7C332(13, 18]
| fpaxs Maximum Frequency Pipelined Model10:17] 28.0 23.5 18.5 MHz
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Switching Waveforms

REGISTER

REGISTER

tg120]

INPUT OR
1//O PIN

X

fe— tjg —te- ty —>
1/0 INPUT

—_ 7

CLOCKIS]
QUTPUT

" twH, twi

CLOCKI!

[ twn twi

OUTPUT

[e— tionl19! ———--l

—
XX

t————— tigo1¥] ———

tco |
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N

C331-17

OE PRODUCT \
TERM INPUTIS: 15]

PIN 14 AS OE[?4]

tpxz tpzx

OUTPUT : 8>—§ 7/

toar —

OUTPUT
REGISTER
RESET INPUTIS. 9]

OUTPUT
REGISTER
CLOCKIS 9]

[e— g —»

torRw —
|

torm

OUTPUT
REGISTER
SET INPUTIS. 9]

toas

1/0 INPUT
REGISTER RESET
INPUTIE. 8]

1/0 INPUT
REGISTER
CLOCKIS: 8]

tAR —> le— tosw

trw

I tirr >/

1/0 INPUT
REGISTER
SET INPUTIS, 8]

tias «—> tisr

fe—— tigw

C331-18

Notes:

19.
20.
21.

Output register is set in Transparent mode. Output register set and re-
set inputs are in a HIGH state.

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

Combinatorial Mode. Reset and set inputs of the input and output reg-
isters should remain in a HIGH state at least until the output responds
at tpp. When returning set and reset inputs to a LOW state, one of
these signals should go LOW a minimum of togr (set input) or torr
(reset input) prior to the other. This guarantees predictable register
states upon exit from Combinatorial mode.

22.

23.

24.

‘When entering the Combinatorial mode, input and output register set
and reset inputs must be stable in a HIGH state a minimum of tjgr or
tirR and togr Or toRR respectively prior to application of logic input
signals.

When returning to the input and/or output Registered mode, register
set and reset inputs must be stable in a LOW state a minimum of tjgg
or tjrR and togg Or toRrR respectively prior to the application of the
register clock input.

Refer to Figure 3, configuration S.
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CONFIGURATION 1

INPUT OR I/O PIN

PRODUCT
TERM 0
ARRAY
OE  yopiN

CLOCK/S/R
[ ] eV
UNREGISTERED PRODUCT
CONFIGURATION 2 ~ INPUTORVOPIN  NPUT REGISTER ARRAY
PIN D Q } g > O m
A
/O PIN ONLY | [ reser ' I OE  yoPIN
OUTPUT REGISTER
& 3 o af—{>o—en]
UNREGISTERED PR‘I%%LP»J/ICT A O joPIN
CONFIGURATION 3~ INPUTORI/OPIN ARBAY
SET RESET
CLOCK/S/R
[ w3
UNREGISTERED
INPUT OR /O PIN
m 3 PRODUCT
CONFIGURATION 4 INPUT OR1/O PIN Ignﬂg( OUTPUT ENABLE
m P 1' PIN l
3
INPUT OR J/O PIN 1/0 PIN
PIN
14
CONFIGURATION 5 INPUTORV/O PIN OUTPUT ENABLE
PRODUCT
3 TERM 1' PIN I
O ARRAY
INPUT OR 1/O PIN 1/0 PIN
INPUT REGISTER OUTPUT REGISTER
1/0 PIN ONLY 1/0 PIN
A
DATA INPUT 00K PRODUCT ek [¢3 DATA
CONFIGURATION 6 UNREGISTERED ARRAY OUTPUT
INPUT OR 1/0 PIN
CLOCK INPUT Ca31-19

Figure 3. Timing Configurations
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CONFIGURATION 7

CONFIGURATION 8

CONFIGURATION 9

CONFIGURATION 10

DATAINPUT  INPUT REGISTER
] s ) -
A PRODUCT OE
TERM
CLOCK JERM,
INPUT
DATA OUTPUT OE A | REGISTER
]
CLOCK INPUT CLOCK
[ ] 1
OUTPUT REGISTER
DATA INPUT
[P | 3 o af—{>o—jen]
PRODUCT AQ
OUTPUT REGISTER Zggx{ CLOCK F-l
o o <
DATAOUTPUT | OF
/.\ CLOCK
CLOCK INPUT __l
[P | 3
C331-20
331 INPUT 330 OR 332
REGISTER INPUT REGISTER
—5 a P>o—]{en oo ol —{F—
OF
A A
PRODUCT
TERM
ARRAY
CLOCK
331 OUTPUT 330 OR 332
REGISTER INPUT REGISTER
o oo o o3 —
OE
. AN A
PRODUCT
TERM
ARRAY
I——J C€331-21
CLOCK

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

Icc1 | tep ts | tco Package Operating

(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range

130 20 12 20 | CY7C331-20HC Ho4 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 Heé4 28-Pin Windowed Leaded Chip Carrier
CY7C331-25LMB Lo4 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 Ho4 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C331-25]C Jo4 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 Lo4 28-Square Leadless Chip Carrier
CY7C331-30QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-30TMB T74 28-Lead Windowed Cerpack
CY7C331-30WMB w22 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 Lé4 28-Square Leadless Chip Carrier
CY7C331-40QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-40TMB T74 28-Lead Windowed Cerpack
CY7C331-40WMB w22 28-Lead (300-Mil) Windowed CerDIP
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MILITARY SPECIFICATIONS

CY7C331

Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Von 1,23
VoL 1,2,3
Vin 1,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,23
Icci 1,2,3

Switching Characteristics

Parameter Subgroups
tis 9,10, 11
tiH 9,10, 11
twH 9,10, 11
twL 9,10, 11
tco 9,10, 11
tpDp 9,10, 11
tIAR 9,10, 11
t1as 9,10, 11
tpxz, 9,10, 11
tpzx 9,10, 11
tER 9,10, 11
tEA 9,10, 11
tg 9,10, 11
tH 9,10, 11

Document #: 38—00066—D
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CY7C332

Registered Combinatorial

Features e 13 input macrocells, each having:
® 12 J/O macrocells each having: - Con?plementary input
— Registered, latched, or transparent - gcecge':;er’ latch, or transparent

array input

— A choice of two clock sources

— Global or local output enable (OE)

— Up to 19 product terms (PTs) per
output

— Product term (PT) output polarity
control

192 product terms with variable

distribution to macrocells

— An average of 14 PTs per macrocell
sum node

— Two clock sources
e 15 ns tpp max.
o Low power

— 120 mA typical Icc quiescent

— 180 mA max.

— Power-saving “Miser Bit” feature
e Security fuse

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

o UV-erasable and reprogrammable

Programming and operation 100% N

EPLD

Functional Description

The CY7C332 is a versatile co
PLD with /O registers ongl

orsimple buffer. Out,
three-state contro
location of prod

and 9 through 14 function
ay inputs. Pins 1 and 2
as inpu®clocks as well as normal
in 14 functions as a global output
| as a normal input.

e Two clock inputs with configurable
polarity control d
testable
Logic Block Diagram
OE/y2 11 ho lg

MM [ [

Ip WCK2  1p/CK1

W

B]

011 0% /0g 1107 1106 Vss Vee 1/0s 1/04 1104 1/02 1104 00 casp_1
Icci (mA) tico/tpp (ns) tys (ns)
Commercial Military Commercial Military Commercial Military
130 18/15 3
120 160 20 23/20 3 4
120 150 25 25 3 4
150 30 4
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CY7C335

Universal Synchronous EPLD

Features e Three separate clocks—two input construct very high performance state ma-
. clocks, two output clocks chines.
e 100-MHz output registered . . .
operation . Con&m‘:nt (pin 14 -‘cm;;rglledt) 0: The architecture of the CY7C335, consist-
roduct term—controlled output en- i _confi acro-
o Twelve I/O macrocells, each having: gble for each 1/O pin P ing of the user-configurable output macro

— Registered, three-state I/O pins

— Input and output register clock se-
lect multiplexer

— Feed back multiplexer
— Output enable (OE) multiplexer

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

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

cell, bidirectional I/O capability, input reg-
isters, and three separate clocks, enables
the user to design high-performance state
machines that can communicate either
with each other or with microprocessors
over bidirectional parallel buses of user-
definable widths.

e Bypass on input and output registers .

e All twelve macrocell state registers e lllpult sekt-up and 9-ns output  The four clocks permit independent, syn-
can be hidden reglste.r cloc t°. output chronous state machines to be synchro-

— 10-ns input register clock to state nized to each other.

e 6 By oo a0 register clock The user-configurable macrocells enabl
implemen or ip-flops an . . user-configurable macrocells enable
or D registers ® 28-pin, 300-mil DIE, LCC, PLCC the designer to designate JK-, RS-, T-, or

e Input multiplexer per pair of /O ma-  ® Erasable and reprogrammable D-type devices so that the number of prod-
crocells allows 1/O pin associated with e Programmable security bit uct terms reélulred to implement the logic
a hidden macrocell state register to be Functi P 1s minimized.

: nctional Description
saved for use as an input L p The CY7C335 is available in a wide variety

o Four dedicated hidden registers The CY7C335isahigh-performance, eras-  f packages including 28-pin, 300-mil plas-

o Twelve dedicated registered inputs able, programmable logic device (EPLD)  tic and ceramic DIPs, PLCCs, and LCCs.
with individually programmable by- whose architecture has been optimized to
pass option enable the user to easily and efficiently
Logic Block Diagram

OEM1 o

ﬂﬂﬂﬂ

Vss

Ip 1W/CLK3  1g/CLK2  CLK1

HI_II—II—IJ_IF'IFIF]DI_I

PROGRAM(I\ZAABLE AND ARRAY

58 x 68)
11 17 13 15 13 17 1119 15 13 17 11 19 9
] - - — - - — -
# d 8 H H 3 4 8 8§ 8 8 =
= 3 H ¥ ¥ H 3 H H £

N B O B B T I = B B R = B 7 B )

11014 11010 1/0g 1/0g V07 1/0g Vss Vee 1/0s 1104 1/03 110, 1104 1100 C335-1




- CY7C335
Pin Configurations
PLCC
Top View
29
20 %
~:23888
4321282726
I s 253 1103
[P = I 24 B 1104
5 7 23 B 1/0s
Vss 8 228 Veo
s Q9 218 vss
I, 10 20 B 1/0g
Ig 11 19 1107
OO m O ®
‘—“ééégg Ca35-3
Selection Guide
CY7C335-100 | CY7C335-83 | CY7C335—66 | CY7C335—-50 | CY7C335—40
Maximum Operating Commercial 100 83.3 66.6 50
Frequency (MHz) Military 83.3 66.6 50 40.0
Icci1 (mA) Commercial 140 140 140 140
Military 160 160 160 160
Architecture Configuration Bits
The architecture configuration bits are used to program the multiplex-
ers. 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 VO 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 | /O Macrocell 1—Programmed I/O Macrocell is Configured as an Input and
Output of Input Path is Fed to Array
c2 I/O Macrocell 12 Bits, 1 Per 0—Virgin State ICLK1 Controls the Input Register I/O Macrocell
Input Register I/O Macrocell Input Register Clock Input
Clock Select -
MUX 1—Programmed | ICLK2 Controls the Input Register I/O Macrocell
Input Register Clock Input
C3 Input Register 12 Bits, 1 Per 0—Virgin State Selects Input to Feedback MUX from Input
Bypass MUX— 1/O Macrocell Register
1O Macrocell 1—Programmed Selects Input to Feedback MUX from I/O pin
C4 Output Register 12 Bits, 1 Per 0—Virgin State Selects Output from the State Register
Bypass MUX VO 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
Hidden Macrocell 1—Programmed State Clock 2 Controls the State Register
Co6 Dedicated Input 12 Bits, 1 Per 0—Virgin State ICLK1 Controls the Input Register I/O Macrocell
Register Clock Dedicated Input Dedicated Input Register Clock Input
Select MUX Cell 1—Programmed ICLK2 Controls the Input Register I/O Macrocell
Dedicated Input Register Clock Input
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Table 1. Architecture Configuration Bits (continued)

Figure 1. CY7C335 Input Macrocell

Architecture
Configuration Bit Number of Bits Value Function
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
C8 ICLK2 Select 1 Bit 0—Virgin State Input Clock 2 Controlled by Pin 2
MUX 1—Programmed Input Clock 2 Controlled by Pin 3
9 ICLK1 Select 1 Bit 0—Virgin State Input Clock 1 Controlled by Pin 2
MUX 1—Programmed Input Clock 1 Controlled by Pin 1
C10 SCLK2 Select 1 Bit 0—Virgin State State Clock 2 Grounded
MUX 1—Programmed State Clock 2 Controlled by Pin 3
CX 1/O Macrocell 6 Bits, 1 Per 0—Virgin State Selects Data from I/O Macrocell Input Path of
(11-16) | Pair Input I/O Macrocell Macrocell A of Macrocell Pair
Select MUX Pai
clee ar 1—Programmed Selects Data from I/O Macrocell Input Path of
Macrocell B of Macrocell Pair
INPUT
INPUT REGISTER REG 1O ARRAY
INPUT BYPASS
MUX
PIN D Q
o c7
1CLK1 INPUT
CLOCK —>
ICLK2 1] MUX
Ccé C335-4
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co
’ I OUTPUT REG
PIN 14: O —— QUTPUT BYPASS MUX
OUTPUT ENABLE PRODUCT TERM o] " MUX
SET PRODUCT TERM 4
1
10
EX OR PRODUCT TERM . o
0
D Q
L 3
H
0
SCLK1 ——{STATE 5
.| K > g
SCLK2 —] MUX
= C5 T
RESET PRODUCT TER .
TO ARRAY FEED ,
g '— BACK .
MUX | 1 gl INPUT REGISTER
BYPASS|
! c2 MUX Q D |e—
ct | I
0
ICLK1
INPUT cs
clockl
1] Mux
ICLK2 >
9 C335-5

TO ARRAY SHARED
INPUT
MUX 1

|
CX (11 — 16) FROM ADJACENT MACROCELL

Figure 2. CY7C335 Input/Output Macrocell
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SET PRODUCT TERM
\ S
D Q
scLk1 — 2 STATE -
scLk2 — 1] ﬁb‘;( P n

|
C5

RESET PRODUCT TERM

TO ARRAY j

C335-6

Figure 3. CY7C335 Hidden Macrocell

SCLK2 TO OUTPUT MACROCELLS AND HIDDEN MACROCELLS

SCLK1 TO OUTPUT MACROCELLS AND HIDDEN
oLkt loLka MACROCELLS

L
L
S—I_J

=
(=
>

1 TO ARRAY

1
0
I— c10 C335-7

Figure 4. CY7C335 Input Clocking Scheme
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage TEMPETAUre «................. —65°C to +150°C Latch-Up Current ...................ooan. >200 mA
Ambient Temperature with DC Programming Voltage ......................... 13.0v
Power Applied ............. ... ... —-55°Cto +125°C .
Supply V[:)Il)tage to Ground Potential Operating Range
(Pin22toPins8and21) ................. -0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... -0.5V to +7.0V Commercial 0°Cto +75°C 5V = 10%
DClInput Voltage ....................... =3.0V to +7.0V Industrial —40°C to +85°C 5V + 10%
Output Current into Outputs (Low) ............... 12 mA Militaryll] 55°C to +125°C 5V + 10%
Electrical Characteristics Over the Operating Rangel2]
Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vcce = Min,, Ion = —-32mA Com’l 2.4 A\
Vin=VmorViL T 5TA Mil/Ind
VoL Output LOW Voltage Ve = Min,, IoL = 12mA Com’] 0.5 \%
Vin=VmorViL  Me—goa Mil/Ind
Via Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs3] | 2.2 v
Vi Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputsll 0.8 \
Ix Input Leakage Current Vss < VIN < Vee, Vee = Max. =10 10 uA
Ioz Output Leakage Current Ve = Max., Vss < Vourt < Vee —40 40 nA
Isc Output Short Circuit Current | Vo = Max., Vour = 0.5VI4 3] =30 | =90 mA
Icci Standby Power Vcc = Max., Vin = GND Com’l 140 mA
Supply Current Outputs Open MilInd 160 A
fecz :\):) %Vreé il;}r)lpl}fs?urrent ‘O]ut ;—tsl\;[)al);abled (in High Z State), com %0 A
aneney Dev?ce Operating at fy A%( External (fyaxs) | Mil/Ind 200 mA
Capacitancel5!
Parameter Description Test Conditions Min. Max. Unit
Cin Input Capacitance Vin=20V@f=1MHz 10 pF
Cout Output Capacitance Vour =20V @f=1MHz 10 pF
1l\lmeti is the “instant on” case temperature. 4. Not more than one output should be tested at a time. Duration of the

2. Seethe last page of this specification for Group A subgroup testing in-
formation.

3. These are absolute values with respect to device ground and all over-
shoots due to system or tester noise are included.

short circuit should not be more than one second. VoyT = 0.5V has
been chosen to avoid test problems caused by ground degradation.

5. Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms (Commercial)

R1313Q
(4709 MIL/IND)
5V
OUTPUT p
2 R2208Q
50 pF j— (319Q Mil/Ind)

INCLUDING I_

JGAND = =

SCOPE

(a) C335-8

R = 125Q (190Q MIL)

OUTPUT J_ _L
Vi = 2.00V
C =50 pF 1‘ 1’ (2.02V MIL)

ov 0V c335-9

(c) Thévenin Equivalent (Load 1)

ALL INPUT PULSES
3.0v

90%

10%
GND

<3ns

(b) C335-11

R = 125Q (190Q MIL)

OUTPUT® J- l
C =5pF '[ -[ Vx
ov OV csss-10

(d) Three-state Delay Load (Load 2)

Parameter Vx Output Waveform—Measurement Level
tpxz (=) 1.5v Vou ¥ - I"—'
0.5V [} T Vx C335-12
tpxz (+) 2.6V v, 0.5V —jﬁ—f Vx
OL [} C335-13
tpzx (+) Vin v 0.5V _i___’f Vou
X ' C335-14
tpzx (—) Vin Vyx ¥ |
0.5V [} | — VoL ©335-15
tcer (&) 1.5V v ¥
OH  Ths5v [ ) | — Vx Ca35-16
tceR (+) 2.6V 0.5V _L_jf Vx
VoL T C335-17
tcgA (+) Vin v 0.5V _i_,th— Vou
X L) ©335-18
tcea (-) Vin v ¥
X Tosv VoL 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. MiniMax. Min.JiVlax. Unit

Combinatorial Mode Parameters

tpD 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 HIGHD] 4 5 6 8 ns

twL Input and Output Clock Width LOWD] 4 5 6 8 ns

tis Input or Feedback Set-Up Time to Input Clock 2 2 2 3 ns

tiH Input Register Hold Time from Input Clock 2 2 2 3 ns

tico Input Register Clock to Output Delay 18 18 20 25 ns

tioH Output Data Stable Time from Input Clock 3 3 3 3 ns

tjon — tig | Output Data Stable from Input Clock Minus Input Regis- { 0 0 0 0 ns

33x ter Hold Time for 7C330, 7C332, and 7C335[6§’

tpzx Pin 14 Enable to Output Enabled 12 12 15 20 ns

tpxz Pin 14 Disable to Output Disabled 12 12 15 20 ns

fmaxi Maximum Frequency of (2) CY7C335s in Input Registered | 50 50 454 35.7 MHz
Mode (Lowest of 1/{tico+trs) & 1/(twr +twr))P>)

fmaxz Maximum Frequency Data Path in Input Registered Mode | 55.5 555 50 40 MHz
(Lowest of (1/(tico), M(twr+twr), I(tis +tr)l”)

tICEA Input Clock to Output Enabled 17 17 20 25 ns

tiICER 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 Clock | 8 9 12 15 ns

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

tcoz Input Output Register Clock or Latch Enable to 17 18 23 30 ns
Combinatorial Output Delay (Through Logic Array)!5]

toH Output Data Stable Time from Output Clock 2 2 2 2 ns

toH2 Output Data Stable Time From Output Clock (Through | 3 3 3 3 ns
Memory Array)l]

tom2—tiH | Output Data Clock Stable Time From Output Clock Mi- | 0 0 0 0 ns
nus Input Register Hold Timel]

fmaxs Maximum Frequency with Internal Feedback in Output | 100 83.3 66.6 50 MHz
Registered Model®]

fmaxa Maximum Frequency of (2) CY7C335s in Output Registered | 58.8 50 41.6 333 MHz
Mode (Lowest of 1{(tco + ts) & 1/(twr + tWH))[S]gI

fMAXs Maximum Frequency Data Path in Output Registered | 111 100 83.3 62.5 MHz
Mode (Lowest of 1/(tco), U(twr + twr), U(ts + tg))P!

toH — tig | Output Data Stable from Output Clock Minus InputReg- | 0 0 0 0 ns

33x ister Hold Time for 7C330, 7C332, and 7C335[6?
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Commercial AC Characteristics (continued)
7C335-100 | 7C335—-83 | 7C335—-66 | 7C335-50
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Pipelined Mode Parameters
tcos Input Clock to Output Clock 10 12 15 20 ns
fmaxe Maximum Frequency Pipelined Mode (Lowest of | 100 83.3 66.6 50 MHz
1(tcos), Utco), 1(twr + tw)), 1(tts + ten)l]
fmAx7 Maximum Frequency of (2) CY7C335sin Pipelined Mode | 90.9 83.3 66.6 50 MHz
(Lowest of 1/(tco + tis) or 1/tcos)
Power-Up Reset Parameters
tPOR | Power-Up Reset Timel> 7] | [ 1] [ 1] 1] |1 | us
Military/Industrial AC Characteristics
7C335—-83 | 7C335—-66 | 7C335—-50 | 7C335—40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tpD Input to Output Propagation Delay 20 20 25 30 ns
tEA Input to Output Enable 20 20 25 30 ns
tER Input to Output Disable 20 20 25 30 ns
Input Registered Mode Parameters
twH Input and Output Clock Width HIGHP! 5 6 8 10 ns
twL Input and Output Clock Width LOW] 5 6 8 10 ns
tis Input or Feedback Set-Up Time to Input Clock 3 3 3 4 ns
tiH Input Register Hold Time from Input Clock 3 3 3 4 ns
tico Input Register Clock to Output Delay 23 23 25 30 ns
tiod Output Data Stable Time from Input Clock 3 3 3 3 ns
tioH — tig | Output Data Stable from Input Clock Minus Input | 0 0 0 0 ns
33x Register Hold Time for 7C330, 7C332, and 7C335[6]
tpzx Pin 14 Enable to Output Enabled 15 15 20 30 ns
tpxz, Pin 14 Disable to Output Disabled 15 15 20 30 ns
fmaxi Maximum Frequency of (2) CY7C335s in Input 38.4 38.4 35.7 29.4 MH:z
Registered Mode (Lowest of 1/(tjco + tis) &
U(twy + twe))P]
fmaxz Maximum Frequency Data Path in Input Registered | 43.4 43.4 40 333 MHz
Mode (Lowest of (1/(tico), 1/(twH + twL),
V(s + i)
tICEA Input Clock to Output Enabled 20 20 25 30 ns
tICER Input Clock to Output Disabled 20 20 25 30 ns
Output Registered Mode Parameters
tCEA Output Clock to Output Enabled [3] 20 20 25 30 ns
tCER Output Clock to Output Disabled [5] 20 20 25 30 ns
ts Output Register Input Set-Up Time to Output Clock | 10 12 15 20 ns
tH Output Register Input Hold Time from Output Clock | 0 0 0 0 ns
tco Output Register Clock to Output Delay 11 12 15 20 ns
tcoz Output Register Clock or Latch Enable to Combinatorial 22 23 30 35 ns
Output Delay (Through Logic Array)[°]
Notes:

6. This specification is intended to guarantee interface compatibility of 7.
the other members of the CY7C330 family with the CY7C335. This
specification is met for the devices operating at the same ambient tem-

perature and at the same power supply voltage.

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 | 7C335-50 | 7C335—40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
toH Output Data Stable Time from Output Clock 2 2 2 2 ns
toH2 Output Data Stable Time From Output Clock | 3 3 3 3 ns
(Through Memory Array)[]
topgz2—tig | Output Data Clock Stable Time From Output Clock | 0 0 0 0 ns
Minus Input Register Hold Time[°]
fMax3 Maximum Frequency with Internal Feedback in Out- | 83.3 66.6 50 40 MHz
put Registered Model!
fmaxa Maximum Frequency of (2) CY7C335sin Output Regis- | 47.6 41.6 333 25 MH:z
tered Mode (Lower of 1/(tco + ts) & 1/(twr + tw))l)
fmaxs Maximum Frequency Data Path in Output Registered | 90.9 833 62.5 50 MHz
Mode (Lowest of 1/(tco), U(twr + twr), 1(ts + t))l%]
ton — tig | Output Data Stable from Output Clock Minus Input | 0 0 0 0 ns
33x Register Hold Time for 7C330, 7C332, and 7C335[6]
Pipelined Mode Parameters
tcos Input Clock to Output Clock 12 15 20 25 ns
fmaxs Maximum Frequency Pipelined Mode 833 66.6 50 40 MHz
(Lowest of 1/(tcos), 1/(t1s), ot 1/(tco)), 1/(tis + tie)l!
fmax7 Maximum Frequency of (2) CY7C335s in Pipelined | 71.4 66.6 50 40 MHz
Mode (Lowest of 1/(tco + tis) or 1/tcos)
Power-Up Reset Parameters
tpOR | Power-Up Reset Time!S: 7] { | 1 | 1 [ 1 [ 1 ] ps
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Switching Waveform
INPUT OR
1/0 PIN < ><
— g —a— ty ja— {5 —>je— ty
INPUT REG. |/
CLOCK __| /
twH »t twi
tcos twh | twe
OUTPUT [ tco —
REG. CLOCK /]
tco |
—» tion I‘— le— ton —.I
ouTPUT XXXX 2 <
L) tea
!‘ ticer ticea
ter
tpxz — tpzx —»
PIN 14
AS OE
€335-20

Power-Up Reset Waveform!”]

90%_1~

Vee /

tPoR

s I D O R,

tw —

C335-21
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Block Diagram (Page 1 of 2)

SCLK2

0 8 16 24 32 40 48 56 64
1 I )l NI RESET node=29

(Cro/ 3 9
node=40
s
i 19 >
| E =
alla £
|
{ U el
(Ce,7) i node=39
1 Hzsl
13 24
1] _
(C6,7) I i node=38
_E_" E 15 PY)
H : £
3 19 node=34
(C6,7) 3
1 I node=33
]_ﬁ H ﬂJ
(c8,7)

TO LOWER SECTION

C335-22
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Block Diagram (Page 2 of 2)
TO UPPER SECTION
J ‘%—[%
o —
(C4,5) ]—D‘: ‘ﬂ'_lf:l node=37
1;J_{L 19
17}5 Inode=32
[ ]
(C4,5) |
1‘2)—_-':; Inode=31
|
€45 L
17{>———_||
o= o —
(5) I s} I_E:l node=36
ey L
—= 17
| o
Fo=
€45 |
19{}——__—_] 16
|
~os—
(C ‘ﬁ-——l_[] node=35
0 0 8 16 24 32 40 48 64 SET node=30 o
C335-23
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Ordering Information
fmax Icc1 Package Operating
(MHz) (mA) Ordering Code Name Package Type Range
100 140 CY7C335-100HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-100JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335-100PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-100WC w22 28-Lead (300-Mil) Windowed CerDIP
83.3 160 CY7C335-83DI D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335-83HI Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C335-83P1 P21 28-Lead (300-Mil) Molded DIP
CY7C335-83WI w22 28-Lead (300-Mil) Windowed CerDIP
CY7C335-83DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335—-83HMB Ho4 28-Pin Windowed Leaded Chip Carrier
CY7C335-83LMB L64 28-Square Leadless Chip Carrier
CY7C335-83QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335-83WMB w22 28-Lead (300-Mil) Windowed CerDIP
83.3 140 CY7C335-83HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-83JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C335-83PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-83WC w22 28-Lead (300-Mil) Windowed CerDIP
66.6 160 CY7C335-66DI D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335-66HI H64 28-Pin Windowed Leaded Chip Carrier
CY7C335-66P1 P21 28-Lead (300-Mil) Molded DIP
CY7C335-66WI w22 28-Lead (300-Mil) Windowed CerDIP
CY7C335-66DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335-66HMB Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C335-66LMB Lo64 28-Square Leadless Chip Carrier
CY7C335-66QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335—-66WMB w22 28-Lead (300-Mil) Windowed CerDIP
66.6 140 CY7C335-66HC Ho4 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-66]C Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C335-66PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-66WC w22 28-Lead (300-Mil) Windowed CerDIP
50 140 CY7C335-~50HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-50JC Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C335-50PC P21 28-Lead (300-Mil) Molded DIP
CY7C335-50WC w22 28-Lead (300-Mil) Windowed CerDIP
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Ordering Information (continued)
fviax Icct Package Operating
(MHz) (mA) Ordering Code Name Package Type Range
50 160 CY7C335-50D1 D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335—-50H1 H64 28-Pin Windowed Leaded Chip Carrier
CY7C335-50P1 P21 28-Lead (300-Mil) Molded DIP
; CY7C335—50WI w22 28-Lead (300-Mil) Windowed CerDIP
: CY7C335-50DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335—-50HMB Ho64 28-Pin Windowed Leaded Chip Carrier
| CY7C335—-50LMB Lo64 28-Square Leadless Chip Carrier
; CY7C335-50QMB Qo4 28-Pin Windowed Leadless Chip Carrier
CY7C335-50WMB w22 28-Lead (300-Mil) Windowed CerDIP
40 160 CY7C335—-40D1 D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335-40HI Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C335-40PI P21 28-Lead (300-Mil) Molded DIP
CY7C335~-40WI w22 28-Lead (300-Mil) Windowed CerDIP
CY7C335-40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C335—-40HMB Ho4 28-Pin Windowed Leaded Chip Carrier
CY7C335—-40LMB Lo64 28-Square Leadless Chip Carrier
CY7C335-40QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335—-40WMB W22 28-Lead (300-Mil) Windowed CerDIP
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,23

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tico 9,10, 11
tis 9,10, 11
tco 9,10, 11
ts 9,10, 11
tH 9,10, 11
tcos 9,10, 11

Document #: 38—00186—C
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Features

o High density

— 192~—512 macrocells

— 64—-224 1/O pins

— Multiple input/clock pins

High performance

— 125~100 MHz performance

—10—12 ns tpp

—5—6nstg

—5.5-6.5 ns tco

In-System Reprogrammable (ISR™)

Fast CMOS technology

Fully PCI compliant

Full JTAG compatibility

3.3V or 5V operation

Programmable speed/power options

Simple timing model

No hidden delays

Packages

— 84 to 304 pins

— PLCC, TQFP, and PQFP

Programmable security bit

Warp3™ CAE development system

— VHDL input

— ViewLogic™
face

— Schematic capture (ViewDraw ™)

— Available on Sun, HP, and Win-
dows ™ platforms

o Warp2™ [Warp2+ ™ VHDL Compiler
— VHDL input
— Functional simulator
— Available on Sun, HP, and Windows

graphical user inter-

CYPRESS

ADVANCED INFORMATION Ultra39000 ™

UltraLogic™ High-Density

Functional Description

The Ultra39000 ™ family of high-density,
high-performance Complex Program-
mable Logic Devices (CPLDs) provide an
in-system reprogrammable solution com-
plete with full Joint Test Action Group
(JTAG IEEE1149.1) compatability. Each
member of the Ultra39000 Family of fast,
reconfigurable CPLDs has been designed
tobring the high performance and the ease
of use of 22V10s to ultra high-density
PLDs. And since they are designed and
fabricated with Cypress’s state-of-the-art
electrically-alterable Flash technology,
users can program the devices in-circuit,
whichsimplifiesboth the development and
manufacturing processes. This, in turn,
speeds time to market and reduces product
inventory costs. The entire family will op-
erate at 3.3V or 5V and is fully compliant
with the PCI Local Bus Specification. It
will operate with speeds of up to 125 MHz.

All of the macrocells in each of the
Ultra39000 Family members are distrib-
uted among a number of distinct logic
blocks. For example the Ultra39192 has 12
logic blocks, while the Ultra39512 has 32.
Each logic block contains 16 macrocells
along with a product term array and a fast,
intelligent product term matrix. Each logic
block in the Ultra39000 architecture is
connected through a Programmable Inter-
connect that produces extremely fast and
predictable paths through the device

Allmembers of the Ultra39000 Family fea-
ture an abundant number of I/O resources
with 64 to 224 1/O pins as well as four dedi-
cated inputs/clocks and provide both fast
synchronous and asynchronous clocking

CPLD Family

capabilities. Each member is also both up-
wardly and downwardly pin-compatible
with the other familymembers, providinga
built-in upgrade path.

Additionally, the Ultra39000 Family fea-
tures a programmable speed/power option
that allows users to optimize designs for
either ultra-fast performance or ultra-low
power. The family also provides slew rate
control for each of the outputs thatreduces
switching noise. And finally, the
Ultra39000 Family features a very simple
timing model that results in parameters
that are not dependent on the device re-
sources utilized or the type of application
being implemented.

Developmentsupport for the entire family
of Cypress Programmable Logic Devices
including Ultra39000 is provided through
all of Cypress’s state-of-the-art VHDL-
based tools as well as a vast array of third
party solutions. Warp3 is a sophisticated
design tool based on ViewLogic’s CAE de-
sign environment, which integrates Cy-
press’s IEEE1164-compliant VHDL syn-
thesis engine, full schematic capture capa-
bility (ViewDraw™ ), a VHDL waveform
simulator, VHDL debugger, and a full-
function timing simulator. This integrated
tool features mixed-mode entry allowing
designs to be entered textually, schemati-
cally, or in a combination of both. It is sup-
ported on PCs running Windows, and on
Sun and Hewlett Packard workstations. In
addition, both Warp2 and Warp2 + are low-
cost VHDL compilers offering VHDL syn-
thesis capability and a functional simula-
tor. See the separate software and third
party data sheets for further information.

platforms
Ultra39000 Selection Guide
Device Macrocells Pin Count Max. I/O Pins fvax (MHz) tpp (ns) ts (ns) tco (ns)
39192 192 84/160 64/128 125 10 5 55
39256 256 160/208 128/160 125 10 5 55
39320 320 208/240 160/192 125 10 5 55
39384 384 240 192 100 12 6 6.5
39448 448 240/304 192/224 100 12 6 6.5
39512 512 304 224 100 12 6 6.5

Warp2, Warp2+, Warp3, ISR, Ultra39000, and UltraLogic are trademarks of Cypress Semiconductor Corporation.
ViewLogic and ViewDraw are trademarks of ViewLogic Corporation.
Windows is a trademark of Microsoft Corporation.
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Features

192 macrocells in 12 logic blocks
In-System Reprogrammable (ISR™)
Fully PCI compliant

Full JTAG compatability

3.3V or 5V operation
Programmable speed/power options
64 and 128 I/O pins

4 dedicated inputs/clocks

No hidden delays

High speed

— fvax = 125 MHz

—tpp = 10 ns

—tg=5ns

—tco=5.5ns

Available in 84-pin PLCC and 160-pin
TQFP packages

Pin compatible with the Ultra39256

CYPRESS

ADVANCED INFORMATION Ultra39192

UltraLogic™ 192-Macrocell CPLD

Functional Description

The Ultra39192 is a high-density, high-
performance Complex Programmable
Logic Device (CPLD) providing in-system
reprogrammability (ISR) and full Joint
Test Action Group (JTAG IEEE1149.1)
compatibility. It is part of the
Ultra39000 ™ family of fast, reconfigur-
able CPLDs, which has been designed to
bring the high performance and the ease of
use of 22V10s to ultra high-density PLDs.
The entire family is also fully compliant
with the PCI Local Bus Specification and
will operate at either 3.3V or 5V.

The 192 macrocells in the Ultra39192 are
divided between 12 logic blocks. Each log-
ic block contains 16 macrocells along with
aproduct term array and a fast, intelligent
product term matrix. Each logic block in
the Ultra39000 architecture is connected
through a Programmable Interconnect

that produces extremely fast and predict-
able paths through the device.

All members of the Ultra39000 family fea-
ture an abundant number of I/O resources.
The Ultra39192 contains either 64 or 128
1/O pins, as well as four dedicated inputs/
clocks, and provides both fast synchronous
and asynchronous clocking capabilities.

Additionally, the Ultta39192 features a
programmable speed/poweroptionthatal-
lows users to optimize designs for eitherul-
tra-fast performance or ultra-low power.
The family also provides slew rate control
for each of the outputs, which reduces
switching noise. And finally, the
Ultra39192 features a very simple timing
model that results in parameters that are
not dependent on the device resources uti-
lized or the type of application being im-
plemented.

Logic Block Diagram 1/0 I/QO I@
LOGIC LOGIC LOGIC
Vo <> BLOCK BLOCK BLOCK —<_ /0
| 1 |
| Programmable
[ | [
LOGIC oaic ||| | Loac
1o < BLOCK BLOCK BLOCK oo
INPUTS/ D+D—' ___M INPUTS/
CLOCKS > ) CLOCKS
LOGIC LOGIC LOGIC
1o <> Block 1 Block [ [ sLock [—<—=> 10
I I I
I Interconnect |
| I I
>—| woaic LOGIC aic |«
Vo BLOCK BLOCK BLOCK Vo
O O Ultra39192-1
1o 16 1o

UltraLogic, ISR, and Ultra39000 are trademarks of Cypress Semiconductor Corporation.
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Features

e 256 macrocells in 16 logic blocks

Fully PCI compliant
Full JTAG compatibility
3.3V or 5V operation

128 or 160 1/O pins

4 dedicated inputs/clocks
No hidden delays

High speed

— fmax = 125 MHz
—tpp = 10 ns
—tg=5ns

—tco =5.5ns

Available in 160-pin TQFP and
208-pin PQFP packages

In-System Reprogrammable (ISR™)

Programmable speed/power options

ADVANCED INFORMATION  Ultra39256

UltraLogic™ 256-Macrocell CPLD

Functional Description

The Ultra39256 is a high-density, high-
performance Complex Programmable
Logic Device (CPLD) providing in-system
reprogrammability (ISR) and full Joint
Test Action Group JTAG IEEE1149.1)
compatibility. It is part of the
Ultra39000™ Family of fast, reconfigur-
able CPLDs, which has been designed to
bring high performance and the ease of
use of 22V10s to ultra high-density PLDs.
The entire family is also fully compliant
with the PCI Local Bus Specification and
will operate at either 3.3V or 5V.

The 256 macrocells in the Ultra39256 are
divided between 16 logic blocks. Each log-
ic block contains 16 macrocells along with
aproduct term array and a fast, intelligent
product term matrix. Each logic block in
the Ultra39000 architecture is connected
through a Programmable Interconnect

that produces extremely fast and predict-
able paths through the device.

All members of the Ultra39000 family fea-
ture an abundant number of I/O resources.
The Ultra39256 contains either 128 or 160
I/O pins, as well as four dedicated inputs/
clocks, and providesboth fast synchronous
and asynchronous clocking capabilities.

Additionally, the Ultra39256 features a
programmable speed/poweroptionthatal-
lows users to optimize designs for eitherul-
tra-fast performance or ultra-low power.
The family also provides slew rate control
for each of the outputs which reduces
switching noise. And finally, the
Ultra39256 features a very simple timing
model that results in parameters that are
not dependent on the device resources uti-
lized or the type of application being im-
plemented.

o Pin compatible with the Ultra39192
and the Ultra39320
R . o) 170 170 170
Logic Block Diagram Q Q Q Q
LOGIC LOGIC LOGIC LOGIC
/0 <_>— BLOCK BLOCK BLOCK BLOCK —<_> 1/0
I [ I ]
[ Programmable |
| | ] |
LOGIC || Locic || | oaic || || Loaic
10 <> Block [] BLOCK BLOCK Block <=0
INPUTS/ .___D+<—_—| INPUTS/
CLOCKS D’ﬁ }——’ 2 CLOCKS
110 D>— LOGIC L LOGIC LOGIC | | LOGIC <> o
BLOCK BLOCK [ M BLOCK | BLOCK
I I I [
[ Interconnect I
| | | |
> LOGIC LOGIC LOGIC LOGIC [—<>1/0
o BLOCK BLOCK BLOCK BLOCK
|/O I/O |/O I/O Ultra39256-1

UltraLogic, ISR, and Ultra 39000 are trademarks of Cypress Semiconductor Corporation
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Features
e 320 macrocells in 20 logic blocks

YPRESS

ADVANCED INFORMATION  Ultra39320

UltraLogic™ 320-Macrocell CPLD

Functional Description

The Ultra39320 is a high-density, high-
performance Complex Programmable

that produces extremely fast and predict-
able paths through the device.

All members of the Ultra39000 family fea-

: i‘n-]fy sl::;l Repr;gr:atmmable (ISR™) Logic Device (CPLD) providingin-system tureanabundant number of I/O resources.
ully complian reprogrammability (ISR) and full Joint The Ultra39320 contains 160 or 192 I/O
o Full JTAG compatibility Test Action Group (JTAG IEEE1149.1) Pinsas wellas four dedicated inputs/clocks
® 3.3V or 5V operation compatibility. It is part of the and provides both fast synchrppous and
« Programmable speed/power options Ultra39000 ™ family of fast, reconfigur- asyn.clllronous clocking capabilities.
160 or 192 1/O pi able CPLDs, which have been designed to  Additionally, the Ultra39320 features a
. or 192 I/O pins bring the high performance and theeaseof  programmable speed/poweroptionthatal-
o 4 dedicated inputs/clocks use of 22V10s to ultra high-density PLDs.  lowsusersto optimize designs for eitherul-
o No hidden delays The entire family is also fully compliant  tra-fast performance or ultra-low power.
e High speed with the PCI Local Bus Specification and  The family also provides slew rate control
__i P = 125 MHz will operate at either 3.3V or 5V. for each of the outputs, which reduces
MA)E_ The 320 macrocells in the Ultra39320 are ~ SWitching noise. ~And fmally, . the
—tep = 10ns divided between 20 logic blocks. Each log-  Ultra39320 features a very simple timing
—ts=5ns ic block contains 16 macrocells alongwith ~ model that results in parameters that are
—tco=55ns a product term array and a fast, intelligent Dot dependent on the device resources uti-
o Available in 208-pin and 240-pin product term matrix. Each logic block in lized or the type of application being im-
PQFP package the Ultra39000 architecture is connected ~Plemented.
e Pin compatible with the Ultra39256 through a Programmable Interconnect
Logic Block Diagram
LOGIC LOGIC LOGIC LOGIC LOGIC
110 <> BLOCK BLOCK BLOCK BLOCK Block [ <— "0
1 | T I 1
| Programmable I
LOIGIC ' I ' I
L | LOGIC LOGIC | -+ LOGIC | | LOGIC
Vo< >—] BLock [ boook |1 BLOCK BLOCK BLOCK [ <—> !0
INPUTS/ INPUTS/
CLOCKS > A CLOCKS
LOGIC LOGIC LOGIC : LOGIC : LOGIC
110 C>— BLOCK [T — BLOCK [ M BLOCK [ /[ BLOCK T BLOCK —< > 10
T 1 I : 1 T
l Interconnect I
1 I [ T 1
| Loaic LOGIC LOGIC LOGIC LOGIC
o BLOCK BLOCK BLOCK BLOCK BLOCK —<C >0
I/o 1/0 /o 0 o Ultra39320-1

UltraLogic, ISR, and Ultra39000 are trademarks of Cypress Semiconductor Corporation
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Features

384 macrocells in 24 logic blocks
In-System Reprogrammable (ISR™)
Fully PCI compliant

Full JTAG compatibility

3.3V or 5V operation
Programmable speed/power options
192 1/O pins

4 dedicated inputs/clocks

No hidden delays

High speed

— fmax = 100 MHz

—tpp = 12 ns

—1tg = 6ns

—tco = 6.5ns

Available in 240-pin PQFP package
Pin compatible with the Ultra39448

ADVANCED INFORMATION Ultra39384

UltraLLogic™ 384-Macrocell CPLD

Functional Description

The Ultra39384 is a high-density, high-
performance Complex Programmable
Logic Device (CPLD) providing in-system
reprogrammability (ISR) and full Joint
Test Action Group (JTAG IEEE1149.1)
compatibility. It is part of the
Ultra39000™ family of fast, reconfigur-
able CPLDs, which have been designed to
bring the high performance and the ease of
use of 22V10s to ultra high-density PLDs.
The entire family is also fully compliant
with the PCI Local Bus Specification and
will operate at either 3.3V or 5V.

The 384 macrocells in the Ultra39384 are
divided between 24 logic blocks. Each log-
ic block contains 16 macrocells along with
aproduct term array and a fast, intelligent
product term matrix. Each logic block in
the Ultra39000 architecture is connected
through a Programmable Interconnect

that produces extremely fast and predict-
able paths through the device.

Allmembers of the Ultra39000 family fea-
ture an abundant number of I/O resources.
The Ultra39384 contains 192 I/O pins as
well as four dedicated inputs/clocks and
provides both fast synchronous and asyn-
chronous clocking capabilities.

Additionally, the Ultra39384 features a
programmable speed/poweroptionthatal-
lows users to optimize designs for either
ultra-fast performance or ultra-low power.
The family also provides slew rate control
for each of the outputs, which reduces
switching noise. And finally, the
Ultra39384 features a very simple timing
model that results in parameters that are
not dependent on the device resources uti-
lized or the type of application being im-
plemented.

Logic Block Diagram

/0

LOGIC LOGIC LOGIC LOGIC
BLOCK BLOCK BLOCK BLOCK

[/{e] /o

/0 [l{e]

) 9

LOGIC LOGIC o
BLOCK BLOCK
Programmable I
LOGIC LOGIC LOGIC Logic 110
I— —| BLOCK !— _l BLOCK l— —| BLOCK |—J BLOCK -,

[lie] LOGIC LOGIC
BLOCK || BLOCK

INPUTS/

2
CLOCKS LOGIC LOGIC
10 BLOCK BLOCK

2

LOGIC LOGIC LOGIC LOGIC
— BLOCK BLOCK BLOCK BLOCK /0

INPUTS/
CLOCKS

1 I

[ Interconnect |
1o l LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC
BLOCK | | BLOCK BLOCK BLOCK BLOCK BLOCK _C> 110
110 /0 110 I} /0 10

Ultra39384-1

UltraLogic, ISR, and Ultra39000 are trademarks of Cypress Semiconductor Corporation
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CYPRESS

ADVANCED INFORMATION  Ultra39448

UltraLogic™ 448-Macrocell CPLD

Features Functional Description that produces extremely fast and predict-
o 448 macrocells in 28 logic blocks The Ultra39448 is a high-density, high- Zlbie pa“;f th";‘:ﬁh g’; d:‘;‘g&f o
- ™ erformance Complex Programmable mempers o1 the Ulira, amily iea-
¢ In-System Repro.grammable (@ISR™) Eogic Device (CPLDp) pmvidingg in-system tureanabundantnumber of I/O resources.
¢ Fully PCI compliant reprogrammability (ISR) and full Joint The Ultra39448 contains either 192 or 224
o Full JTAG compatibility Test Action Group (JTAG IEEE1149.1) I/O pins as well as four dedicated inputs/
® 3.3V or 5V operation compatibility. It is part of the clogks andhprowdes }mtlgfast syntl:)l}lgqnous
o Programmable speed/power options Ultra39000™ family of fast, reconfigur- an .as.ync ronous clocking capabilities.
192 or 224 1/O pi able CPLDs, which have been designed to  Additionally, the Ultra39448 features a
. or pins bring the high performance and theeaseof  programmable speed/poweroptionthatal-
® 4 dedicated inputs/clocks use of 22V10s to ultra high-density PLDs.  Jows usersto optimize designs for either ul-
® No hidden delays The entire family is also fully compliant tra-fast performance or ultra-low power.
o High speed with the PCI Local Bus Specification and  The family also provides slew rate control
— fyax = 100 MHz will operate at either 3.3V or 5V. for each of the outputs, which reduces
tMAx_ 12 The 448 macrocells in the Ultra39448 are ~ SWitching noise. And flinally,. ghe
—tpp = 1208 divided between 28 logic blocks. Eachlog-  Ultra39448 features a very simple timing
—ts=6ns ic block contains 16 macrocells along with ~ model that results in parameters that are
—tco =65ns a product term array and a fast, intelligent DOt dependent on the device resources uti-
e Available in 240-pin and 304-pin product term matrix. Each logic block in  lized or the type of application being im-
PQFP packages the Ultra39000 architecture is connected ~Plemented.
e Pin compatible with the Ultra39384  through a Programmable Interconnect
and Ultra39512
Logic Block Diagram
110 1o 110 1o ) 1o
LOGIC LOGIC LogIC LOGIC LOGIC LOGIC LOGIC
) BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK o
] |
| ; . Programmable o T ]
[T I 1 L} 1
; 0GIC
w0 056 H [was s Tassh [iossh Hwss ) Hsss o w
8ok A —— ~— <3 oloak
ResF AN B ]{ S '8 = 4 S5, |—c>
1 1 1 1 1 g
| e : Interconnect S 1
1 L 1 1 1 1T
LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC
110 BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK
Véo 1(2 g véo véo véo "00
Ultra39448-1

UltraLogic, ISR, and Ultra39000 are trademarks of Cypress Semiconductor Corporation
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= ADVANCED INFORMATION  Ultra39512

UltraLogic™ 512-Macrocell CPLD

Features

® 512 macrocells in 32 logic blocks
In-System Reprogrammable (ISR™)
Fully PCI compliant

Full JTAG compatibility

3.3V or 5V operation
Programmable speed/power options
224 1/O pins

4 dedicated inputs/clocks

No hidden delays

High speed

— fmax = 100 MHz

—tpp =12 ns

—ts = 6ns

—tco = 6.5ns

o Available in 304-pin PQFP package
o Pin compatible with the Ultra39448

Functional Description

The Ultra39512 is a high-density, high-
performance Complex Programmable
Logic Device (CPLD) providing in-system
reprogrammability (ISR) and full Joint
Test Action Group (JTAG IEEE1149.1)
compatibility. It is part of the
Ultra39000™ family of fast, reconfigur-
able CPLDs, which have been designed to
bring the high performance and the ease of
use of 22V10s to ultra high-density PLDs.
The entire family is also fully compliant
with the PCI Local Bus Specification and
will operate at either 3.3V or 5V.

The 512 macrocells in the Ultra39512 are
divided between 32 logic blocks. Each log-
ic block contains 16 macrocells along with
a product term array and a fast, intelligent
product term matrix. Each logic block in
the Ultra39000 architecture is connected
through a Programmable Interconnect

that produces extremely fast and predict-
able paths through the device.

All members of the Ultra39000 family fea-
ture an abundant number of I/O resources.
The Ultra39512 contains 224 1/O pins as
well as four dedicated inputs/clocks and
provides both fast synchronous and asyn-
chronous clocking capabilities. essing and
decoding capabilities.

Additionally, the Ultra39512 features a
programmable speed/poweroptionthatal-
lows users to optimize designs for either ul-
tra-fast performance or ultra-low power.
The family also provides slew rate control
for each of the outputs, which reduces
switching noise. And finally, the
Ultra39512 features a very simple timing
model that results in parameters that are
not dependent on the device resources uti-
lized or the type of application being im-
plemented.

Logic Block Diagram
/0 110 110 110 110 110 o 110
LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC
1o D—} BLOCK I BLOCK l BLOCKI | BLOCK BLOCK BLOCK BLOCK BLOCK — o
|
I Programmable |
LOGIC LOGIC LOGIC LOGIC LOGIC I'Lo'elc' I LOGIC o
L, l BLOCK ‘l BLOCKJ- BLOCK BLOCK BLOCK BLOCK BLOCK
INPUTS/ ‘_._I }.,4@ INPUTS/
CLOCKS D7"lz f——= 3 CLOCKS
LOGIC LOGIC TOGIC TOGIC O TOGIC LoGIC
110 BLOCK BLOCK BLOCK| BLOCK| BLOCK| BLOCK |—__D IO
I ] ] 1 ]
[ Interconnect |
I I I
Vo LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC LOGIC
BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK o
110 o) 110 110 /0 1/0 ) 110

Ultra39512-1

UltraLogic, ISR, and Ultra39000 are trademarks of Cypress Semiconductor Corporation.

Document #: 38—00470
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Features

o Flash erasable CMOS CPLDs
o High density

— 32-128 macrocells
—32-128 I/O pins

— Multiple clock pins

High speed

—tpp = 8.5—-12 ns

—tg =5-7ns

—tco = 6-7ns

Fast Programmable Interconnect Ma-
trix (PIM)

— Uniform predictable delay, inde-
pendent of routing

Intelligent product term allocator

— 016 product terms to any macro-
cell

— Provides product term steering on
an individual basis

— Provides product term sharing
among local macrocells

— Prevents stealing of neighboring
product terms

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 prod-
uct terms

— No delay for steering or sharing
product terms

o Flexible clocking

—2—4 clock pins per device

— Clock polarity control
o Security bit and user ID supported
e Packages

—44-160 pins

—PLCC, CLCC, PGA, and TQFP

packages

FLASH370 Selection Guide

FLasu370 ™
CPLD Family

UltraLogic™ High-Density Flash CPLDs

® Warp2™ [Warp2+™
— Low-cost, text-based design tool,
PLD compiler
— IEEE 1164-compliant VHDL
— Available on PC and Sun platforms
o Warp3™ CAE development system
— VHDL input
— ViewLogic graphical user interface
— Schematic capture (ViewDraw ™)
— VHDL simulation (ViewSim™)

— Available on PC, HP, and Sun plat-
forms

General Description

The FLAsH370™ family of CMOS CPLDs
provides a range of high-density program-
mable 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
devices are electrically erasable and repro-
grammable, simplifying product inventory
and reducing costs.

The FLasH370 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 Program-
mable Interconnect Matrix (PIM). Each
logic block features its own product term
array, product term allocator array, and 16
macrocells. The PIM distributes signals
from one logic block to another as well as
all inputs from pins.

The family features a wide variety of densi-
ties and pin counts to choose from. Ateach
density there are two packaging options to
choose from—one that isJ/O intensive and
another that is register intensive. For ex-
ample, the CY7C374 and CY7C375 both
feature 128 macrocells. On the CY7C374
half of the macrocells are buried and the
device is available in 84-pin packages. On

the CY7C375 all of the macrocells are fed
to I/O pins and the device is available in
160-pin packages. Figure 1 shows a block
diagram of the CY7C374/5.

Functional Description
Programmable Interconnect Matrix

The Programmable Interconnect Matrix
(PIM) consists of acompletely global rout-
ing matrix for signals from I/O pins and
feedbacks from the logic blocks. The PIM
is an extremely robust interconnect that
avoids fitting and density limitations.
Routing is automatically accomplished by
software and the 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 improves the routing capacity of the
FLasH370 family.

An important feature of the PIM involves
timing. The propagation delay through the
PIM is accounted for in the timing specifi-
cations for each device. There is no addi-
tional delay for traveling through the PIM.
In fact, all inputs travel through the PIM.
Likewise, there are no route-dependent
timing parameters on the FLASH370 de-
vices. The worst-case PIM delays are in-
corporated in all appropriate FLASH370
specifications.

Device Pins Macrocells | Dedicated Inputs 1/0 Pins Flip-Flops Speed (tpp) Speed (fyax)
371 44 32 6 32 44 8.5 143
372 44 64 6 32 76 10 125
373 84 64 6 64 76 10 125
374 84 128 6 64 140 12 100
375 160 128 6 128 140 12 100
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Figure 1. CY7C374/.

Functional Description (continued)

-Routingsignals through the PIM is completely invisible to the user.
Allrouting is accomplished 100% by software—no hand routing is
necessary. Warp and third-party development packages automati-
cally route designs for the FLASH370 family in a matter of minutes.
Finally, the rich routing resources of the FLASH370 family accom-
modate last minute logic changes while maintaining fixed pin as-
signments.

Logic Block

The logic block is the basic building block of the FLASH370 archi-
tecture. It consists of a product term array, an intelligent product-
term allocator, 16 macrocells, and a number of I/O cells. The num-
ber of 1/O cells varies depending on the device used.

There are two types of logic blocks in the FLASH370 family. The
first type features an equal number (16) of I/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 ma-
crocell along with each I/O macrocell. In other words, in each logic
block, there are eight macrocells that are connected to I/O cells
and eight macrocells that are internally fed back to the PIM only.
This organization is designed for register-intensive applications
and is displayed in Figure 3. Note that at each FLASH370 density
(except the smallest), an I/O intensive and a register-intensive de-
vice is available.

5 Block Diagram

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 origi-
nate 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 macro-
cells 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 I/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. 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
asneeded. A total of 80 product terms are available from the local
product term array. The product term allocator provides two im-
portant capabilities without affecting performance: product term
steering and product term sharing.
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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 al-
locator will “steer” ten product terms to one macrocell and three to
the other. On FLASH370 devices, product terms are steered on an
individual basis. Any number between 0 and 16 product terms can
be steered to any macrocell. 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 FLASH370 product term allocator allows sharing across groups
of four output macrocells in a variable fashion. The software auto-
matically 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 macrocells that have common product terms ad-
jacently.

Note that neither product term sharing nor product term steering
have any effect on the speed of the product. Allworst-case steering
and sharing configurations have been incorporated in the timing
specifications for the FLASH370 devices.

FLASH370 Macrocell

1/O Macrocell

Within each logicblock there are 8 or 16 I/O macrocells depending
on the device used. Figure 4 illustrates the architecture of the I/O
macrocell. The macrocell features aregister that canbe configured
as combinatorial, 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.

Eachof these product terms features programmable 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 device,
either two or four global synchronous clocks are available to clock
the register. Furthermore, each clock features programmable po-
larity so that registers can be triggered on falling as well as rising
edges (see the Dedicated/Clock Inputs section). Clock polarity is
chosen at the logic block level.

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 significant logic reduction to occur in many
applications.

The FLASH370 macrocell features a feedback path to the PIM sep-
arate from the I/O pininput path. This means that if the macrocell
is buried (fed back internally only), the associated I/O pin can still
be used as an input.

Buried Macrocell

Some of the devices in the FLASH370 family feature additional ma-
crocells that do not feed individual I/O pins. Figure 5 displays the
architecture of the I/O and buried macrocells for these devices.
The I/O macrocell is identical to the one on devices without buried
macrocells.

The buried macrocell is very similar to the I/O macrocell. Again, it
includes a register that can be configured as combinatorial, a D
flip-flop, a T flip-flop, or alatch. The clock for this register has the
same options as described for the I/O macrocell. The primary dif-
ference between the I/O macrocell and the buried macrocell is that
the buried macrocell does not have the ability to output data di-
rectly to an I/O pin.

One additional difference on the buried macrocell is the addition
of input register capability. The buried macrocell can be config-
ured toactasaninputregister (D-type or latch) whose input comes
from the 1/O pin associated with the neighboring macrocell. The
output of all buried macrocells is sent directly to the PIM regard-
less of its configuration.

1/0 MACROCELL
e
N L}
. '
) ' 1/O CELL
' r===f7f== - -
1 ' ¢
0-16 PRODUCT ¥ ' )
TERMS ' '
[ T dee] o !
L oL o1 1 X .
' 0 T ' '
' "'{_‘ 1 Q l [o2) ' smi '
' asm3 R [ — 1 Q '
\ —{ 351 S0 Vo 2 X
. T e L8 .
X co cittl DECODE , cL Tce '
' 1l
, T RN N ;
: c2 c3 .
L S R B I I R T T T T T T T Rl
FEEDBACK TO PIM
ASYNCHRONOUS FEEDBACK TO PIM
BLOCK RESET
ASYNCHRONOUS 4 SYSTEM CLOCKS Ecwoars ~ CY7C375 flash370-4
BLOCK PRESET 2 SYSTEM CLOCKS (CY7C371 — CY7C372) 2 BANK OF TERMS
Figure 4. 1/0O Macrocell
Note:

1.

C1 is not used on the CY7C371 and CY7C372 since the mux size is 2:1
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FLASH370 1/O Cell

The /0O cell on the FLASH370 devices is illustrated along with the
I/O macrocell in Figures 4 and 5. 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),

CYPRESS

Frasa370

permanently off (input only), or dynamically controlled by one of

two OE product terms.
Dedicated/Clock Inputs

Six pins on each member of the FLASH370 family are designated as
input-only. There are two types of dedicated inputs on FLASH370

devices: input pins and input/clock pins. Figure 6 illustrates the ar-

i 1/0 MACROCELL
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L} 1
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. 14 Q P 0 Q '
LA oL af ! '
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, unnk z [ ,
, —— o Q R '
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[ Sy E T O S T 1
FEEDBACK TO PIM
FEEDBACK TO PIM
FEEDBACK TO PIM
ASYNCHRONOUS flash370-5
BLOCK RESET
ASYNCHRONOUS 4 SYSTEM CLOCKS (CY7C373 — CY70375; 2 BANK OE TERMS
BLOCK PRESET 2 SYSTEM CLOCKS (CY7C371 ~ CY7C372
Figure 5. 1/0 and Buried Macrocells
INPUT PIN
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l ; o ToPm
p— D D 3
0 I (
FROM CLOCK —{ 1 o - a a T
POLARITY MUXES — 2 clocti
TT
cs c9l2l
D Q flash370-6
LE
Figure 6. Input Pins
Note:

2. C9isnot used on the CY7C371 and CY7C372 since the mux size is 2:1
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Figure 7. Input/Clock Pins
Notes:

3. C8and C9 are not included on the CY7C371 and CY7C372 since each input/clock pin has the other input/clock pin as its clock.
4. C15 and C16 are not used on the CY7C371 and CY7C372 since there are two clocks.

chitecture for input pins. Four input options are available for the
user: combinatorial, registered, double-registered, or latched. Ifa
registered or latched option is selected, any one of the input clocks
can be selected for control.

Figure 7 illustrates the architecture of input/clock pins. There are
either two or four input/clock pins available, depending on the de-
vice selected. (The CY7C371 and CY7C372 have two input/clock
pins while the other devices have four input/clock pins.) Like the
input pins, input/clock pins can be combinatorial, registered,
double registered, 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 sig-
nal can also be controlled by the user. Note that this polarity is sep-
arately controlled for input registers and output registers.

Timing Model

One of the most important features of the FLASH370 family is the
simplicity of its timing. All delays are worst case and system perfor-
mance is unaffected by the features used or not used on the parts.
Figure 8illustrates the true timing model for the 8.5-ns devices. For
combinatorial paths, any input to any output incurs an 8.5-ns
worst-case delay regardless of the amount of logic used. For syn-
chronous 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.

D COMBINATORIAL SIGNAL rl——]
tpp =8.5ns

REGISTERED SIGNAL

D DTL Q D

ob—I"

CLOCK ts =56.0ns

flash370-8

tco=6.0ns

Figure 8. Timing Model for CY7C371

Again, these measurements are for any output and clock, regard-
less of the logic used.

Stated another way, the FLASH370 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 FLASH370 family climinates unex-
pected performance penalties.
Development Software Support
Warp2/Warp2+

Warp2/Warp2 + arestate-of-the-art VHDL compilersfor designing
with Cypress PLDs and PROMs. Warp2/Warp2+ utilize a proper
subset of IEEE 1164 VHDL as the Hardware Description Lan-
guage (HDL)for design entry. VHDL provides a number of signif-
icant benefits for the design entry. VHDL provides a number of
significant benefits for the design engineer. Warp2/Warp2+ ac-
cepts VHDL input, synthesizes and optimizes the entered design,
and outputs a JEDEC map for the desired device. For simulation,
Warp2/Warp2+ provides the graphical waveform simulator called
Nova.

VHDL (VHSIC Hardware Description Language) is an open,
powerful, non-proprietarylanguage thatisastandard for behavior-
al 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 process. See separate data
sheet for further information.

Warp3

Warp3 is a sophisticated design tool that is based on the latest ver-
sion of ViewLogic’s CAE design environment. Warp3 features
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schematic capture (ViewDraw ™), VHDL waveform simulation
(ViewSim ™), a VHDL debugger, and VHDL synthesis, all inte-
grated in a graphical design environment. Warp3 is available on
PCsusing Windows 3.1 or subsequent versions, and on HP and Sun
workstations. See separate data sheet for further information.

Third-Party Software

Cypress maintains a very strong commitment to third-party design
software vendors. All major third-party software vendors (includ-
ing ABEL™, LOG/iC™,CUPL™, and Minc) will provide support
for the FLASH370 family of devices. To expedite this support, Cy-
presssupplies vendors with all pertinent architecturalinformation
as well as design fitters for our products.

Document #: 38—00215-C

Programming

The Impulse3™ device programmer from Cypress will program all
Cypress PLDs, CPLDs, and PROMs. This unit is a programmer
that connects to any IBM-compatible PC via the printer port.

Third-Party Programmers
As with development software, Cypress strongly supports third-
party programmers. Allmajor third-party programmers (including

Data /0, Logical Devices, Minato, SMS, and Stag) will support
the FLASH370 family.

Warp2, Warp2+, Warp3, FLAsH370, UltraLogic and Impulse3 are 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 Functional Description (HIM)- ThedPIlVIdbring.S} ﬂcxibi:ity, rout-
o 32 macrocells in two logic blocks The CY7C371 is aFlash erasable Complex oy, sheed, and a uniform delay to the
e 321/0 pins Programmable Logic Device (CPLD) and ’

6 dedicated inputs including 2 clock
pins

is part of the FLASH370 family of high-den-
sity, high-speed CPLDs. Like all members
of the FLASH370 family, the CY7C371 is

Like all members of the FLASH370 family,
the CY7C371 is rich in I/O resources.
Each macrocell in the device features an

e No hidden delays designed to bring the ease of use and high ~ associated I/O pin, resulting in 32 1/0 pins
e High speed performance of the 22V10 to high-density ~ on the CY7C371. In addition, there are
— fvax = 143 MHz CPLDs. fqur dedicated inputs and two input/clock

—tpp= 8.5 ns The 32 macrocells in the CY7C371 are di- pl‘ns. .
—tg=5ns vided between two logicblocks. Eachlogic ~ Finally, the CY7C371 features a very sim-
—ten = 6 s block includes 16 macrocells, a 72 x 86  Ple timing model. Unlike other high-den-
Co = product term array, and an intelligent Sity CPLD architectures, there are no hid-

Electrically alterable FLASH
technology

Available in 44-pin PLCC, CLCC, and
TQFP packages

product term allocator.

The logic blocks in the FLASH370 architec-
ture are connected with an extremely fast
and predictable routing resource—the

den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C371 remain the

¢ Pin compatible with the CY7C372 Programmable  Interconnect ~Matrix g o
Logic Block Diagram
INPUTS CLOCK
INPUTS
4 2
INPUT INPUT/CLOCK
MACROCELLS MACROCELLS
b2 -
PIM
16 1/0s LOGIC LOGIC 161/0s
1/0g—1/015 BLOCK 36 36 BLOCK 1/016—1/Os;
A B
16 16
16 16
763711
Selection Guide
7C371-143. | 7C371-110 | 7C371-83 | 7C371L—83 | 7C371—66 | 7C371L—66
Maximum Propagation Delay, tpp (ns) 8.5 10 12 12 15 15
Minimum Set-Up, tg (ns) 5 6 10 10 12 12
Maximum Clock to Output, tco (ns) 6 6.5 10 10 12 12
Maximum Supply Commercial 220 175 175 90 175 90
Current, Icc (mA) —
Military/Ind. 220 110 220 110

Shaded area contains preliminary information.
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Pin Configurations

PLCC/CLCC
Top View

Logic Block

The number of logic blocks distinguishes the members of the
FLASH370 family. The CY7C371 includes two logic blocks. Each
logic block is constructed of a product term array, a product term
allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370 logic block includes 36 in-
puts from the PIM and outputs 86 product terms to the product
term allocator. The 36 inputs from the PIM are available in both
positive and negative polarity, making the overall array size 72x86.
This large array in each logic block allows for very complex func-
tions 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 as-
signed 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 com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLASH370 CPLDs. Note that

Maximum Ratings

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

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

Power Applied ............. ... —55°Cto +125°C
Supply Voltage to Ground Potential ......... —0.5V to +7.0V
DC Voltage Applied to Outputs

inHighZState .......................... —0.5V to +7.0V
DClInput Voltage ........................ -0.5V to +7.0V
DC Program Voltage ................ccviuivinnn.. 12.5V

Output Current into Outputs (LOW)

Note:
1. Tais the “instant on” case temperature.

1/027
/026
/025
1/024
CLK1/ls
GND
la

[}
/023
/022
1/021

7¢371-3

product term allocation is handled by software and is invisible to
the user.

1/0 Macrocell

Each of the macrocells on the CY7C371 has a separate associated
1/O pin. The input to the macrocell is the sum of between 0 and 16
product terms from the product term allocator. The macrocell in-
cludes a register that can be optionally bypassed. It also has polar-
ity control, and two global clocks to trigger the register. The ma-
crocell 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 CY7C371 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.

Design Tools

Development software for the CY7C371 is available from Cy-
press’s Warp2, Warp2 +, and Warp3 software packages. All of these
products are based on the IEEE-standard VHDL language. Cy-
press also actively supports third-party design tools such as
ABEL™,CUPL™,MINC, and LOG/iC™. Please contactyour lo-
cal Cypress representative for further information.

Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current .............c.ooeiiinee.... >200 mA
Operating Range
Ambient
Range Temperature Ve
Commercial 0°Cto +70°C 5V £5%
Militaryl1] —-55°Cto +125°C 5V = 10%
Industrial —40°C to +85°C 5V £ 10%
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Electrical Characteristics Over the Operating Rangel2]

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee = Iog = —3.2 mA (Com’l/Ind) 24 v
Min. Ioy = —2.0 mA (Mil) v
VoL Output LOW Voltage Vee = Ior. = 16 mA (Com’/Ind) 0.5 v
Min. IoL = 12 mA (Mil) v
Viu Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all inputs®l | 2.0 7.0 \Y
Vi Input LOW Voltage Guaranteed Input Logical LOW Voltage for all inputs(3! [ —0.5 0.8 v
Iix Input Load Current GND < V< V¢ =10 +10 TN
Ioz Output Leakage Current | GND < Vo < V¢, Output Disabled -50 +50 A
Tos Output Short Vee = Max., Voyr = 0.5V =30 =90 mA
Circuit Currentl4 51
Icc Power Supply Current Vce = Max,, IouTt = 0 mA, Com’l 175 mA
f=1mHz, Viy = GND, Vclf)
Com’l “I” 90
—66, —83
Com’1—143, 220
Mil/Ind
Ind “I”” —66, —83 110
Shaded area contains preliminary information.
Capacitancel’]
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance ViN = 5.0V at f=1 MHz 10 pF
Cout Output Capacitance Vour =50Vatf=1MHz 12 pF
Endurance Characteristicsl!
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 subgrouptestingin- 5. Tested initially and after any design or process changes that may affect
formation. these parameters.

3. These are absolute values with respect to device ground. All over- 6. Measured with 16-bit counter programmed into each logic block.
shoots 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 cho-
sen to avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL)
5V 5V
OUTPUT O—I—; ’ OUTPUT 1700 (COM1L)
$ 170Q (COM’L) S
35 pF 3 5 pF 3 236Q (MIL)
236Q (MIL) l ]
poone L L pepre = L
SCOPE - T e SCOPE  ® feans
@ ALL INPUT PULSES
3.0v
Equivalent to: THEVENIN EQUIVALENT . 90%
99Q (COM'L) 10%
136Q (MIL) 2.08V (COM'L) GND
OUTPUT O———wWA——0 2.13V (MIL) <2ns <2ns
(©) 7¢371-6
Parameter | Vx Output Waveform—Measurement Level
tER () 1.5V v
OH g5V Vx  7eari7
R |26V M‘ﬁf—— Vx
OL 70371-8
tEA (+) 15V v __05_V:X=Jc——_ Von
X - 7¢371-9
tEA (-) Vihe Vv ___:=.IL___
X705V VoL  7ear1-10
(d) Test Waveforms
Switching Characteristics Over the Operating Rangel’]
7C371-83 7C371-66
7C371-143 /| 7C371-110 | 7C371L—83 | 7C371L-66
Parameter Description Min, rMax.' Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tpD Input to Combinatorial Output 8.5 10 12 15 ns
tpDL Input to Output Through Transparent Input or 115 13 18 22 ns
Output Latch ]
tpDLL Input to Output Through Transparent Input and 13.5 15 20 24 ns
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
twL Clock or Latch Enable Input LOW Timel>] 3 4 5 ns
twH Clock or Latch Enable Input HIGH Timel5! 3 4 5 ns
trs Input Register or Latch Set-Up Time 2 3 4 ns
trH Input Register or Latch Hold Time 2 3 4 ns
tico Input Register Clock or Latch Enable to Combina- 14 19 24 ns
torial Output
ticoL Input Register Clock or Latch Enable to Output 16 21 26 ns
Through Transparent Output Latch

Shaded area contains preliminary information.

Note:
7. All AC parameters are measured with 16 outputs switching.

8. This specification is intended to guarantee interface compatibility of
the other members of the CY7C370 family with the CY7C371. This
specification is met for the devices operating at the same ambient tem-
perature and at the same power supply voltage.
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Switching Characteristics Over the Operating Rangel”l (continued)
7C371-83 | 7C371-66
7C371—-143 | 7C371—-110 |7C371L—83 | 7C371L—66
Parameter Description Min. l Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Output Registered/Latched Mode Parameters
tco Clock or Latch Enable to Output 6 6.5 10 12 ns
ts Set-Up Time from Input to Clock or Latch 5 6 10 12 ns
Enable
tH Register or Latch Data Hold Time 0 0 0 0 ns
tco2 Output Clock or Latch Enable to Output Delay 12 14 19 24 ns
(Through Memory Array)
tscs Output Clock or Latch Enable to Output Clock or 7 9 12 15 ns
Latch Enable (Through Memory Array)
tscs2 Output Clock Through Array to Output Clock 13 16.5 21 27 ns
(2-Pass Delay)l5]
tsL Set-Up Time from Input Through Transparent 9 10 12 15 ns
Latch to Output Register Clock or Latch Enable
tHL Hold Time for Input Through Transparent Latch | 0 0 0 0 ns
from Output Register Clock or Latch Enable
fmaxi Maximum Frequency with Internal Feedback 143 111 83.3 66.6 MHz
(Least of 1/tgcs, 1/(ts + tg), or l/tco)[s
fmaxz Maximum Frequency Data Path in Output Regis- | 166.7 153.8 100 83.3 MH:z
tered/Latched Mode (SLesser of 1/(twr, + twh),
1/(ts + tg), or 1/tco)]
fmMax3 Maximum Frequency with external feedback 91 80 50 41.6 MHz
(Lesser of 1/(tco + ts) and 1/(twr + twr))l)
tog—tig | Output Data Stable from Output clock Minus 0 0 0 0 ns
37x Input Register Hold Time for 7C37x[5: 8
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 7 9 12 15 ns
fmaxa Maximum Frequency in Pipelined Mode (Leastof | 125 111 76.9 62.5 MH:z
(tco + tis), tics, U(twr + twn), (s + tin),
or 1/tscs)
Reset/Preset Parameters
trRW Asynchronous Reset Width!®] 8 10 15 20 ns
tRR Asynchronous Reset Recovery Timel] 10 12 17 22 ns
trRO Asynchronous Reset to Output 14 16 21 26 ns
tpw Asynchronous Preset Width[] 8 10 15 20 ns
tpR Asynchronous Preset Recovery Timell 10 12 17 22 ns
tpo Asynchronous Preset to Output 14 16 21 26 ns
tPOR Power-On Reset[%] 1 1 1 1 us
Shaded area contains preliminary information.
Switching Waveforms
Combinatorial Output
INPUT
‘ I
| PD
COMBINATORIAL
ouTeuT XXXXXX)‘(
7¢371-11
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Switching Waveforms (continued)

Registered Output

INPUT

CLOCK

REGISTERED
OUTPUT

CLOCK

RN

f ts

tH

| N
Sk

ol t |

twH

I WL
7¢371-12

Latched Output

INPUT

LATCH ENABLE

LATCHED
OUTPUT

le— tpp|

7¢371-13

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK J’

tis > tH

tico

XX

|

twH twi

7¢371-14
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Switching Waveforms (continued)
Clock to Clock

REGISTERED
INPUT X

INPUT REGISTER
CLOCK

[« tics tscs

OUTPUT
REGISTER CLOCK

7¢371-15

Latched Input

LATCHED INPUT >

fe——tis tiH —j—l
LATCH ENABLE

[« teoL tico

COMBIN?)TUQI'FI;IC"I-‘ >< >< >< ><

twH WL
LATCH ENABLE L ;l’
7c¢371-16

Latched Input and Output

LATCHED INPUT X >( >

fe— tppLL

'

LATCHED
OUTPUT

ticoL tsL

- 1
INPUT LATCH HL
ENABLE

tics

OUTPUT LATCH /
ENABLE /

twH WL
LATCH ENABLE j L /"
7037117
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Switching Waveforms (continued)

Asynchronous Reset

tRw
INPUT X X
[ tro
REGISTERED
OUTPUT ><><
le—— tpR
CLOCK
7¢371-18
Asynchronous Preset
trw
INPUT >< }(
le«—— tppo
REGISTERED
OUTPUT ><><>< ><
[« tpR
CLOCK
7c371-19
Power-Up Reset Waveform
v Vec
POWER 10%,/] 9%
SUPPLY VOLTAGE =] .
POR
REGISTERED
ACTVE LowW XXXXX XA
OUTPUTS ts
CLOCK \ N Y
tpor MAX = 1 ps twi 7c871-20
Output Enable/Disable
INPUT
ter ten
OUTPUTS > &KL
7c871-21
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Ordering Information

W

!!I

Speed Package Operating
(MHz) Ordering Code Name Package Type Range

143 CY7C371-143AC Ad4 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371-143]C J67 44-Lead Plastic Leaded Chip Carrier

110 CY7C371-110AC Ad4 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371-110JC J67 44-Lead Plastic Leaded Chip Carrier

83 CY7C371-83AC Ad4 44-Lead Thin Plastic Quad Flat Pack Commercial
CY7C371L—-83AC Ad4 44-Lead Thin Plastic Quad Flat Pack
CY7C371-83JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371L-83JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371-83AI Ad4 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371L—-83Al Ad4 44-Lead Thin Plastic Quad Flat Pack
CY7C371-83J1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C371L—-83J1 J67 44-1 ead Plastic Leaded Chip Carrier
CY7C371-83YMB Y67 44-1 ead Ceramic Leaded Chip Carrier | Military

66 CY7C371-66AC A44 44-Lead Thin Plastic Quad Flat Pack Commercial
CY7C371L-66AC Ad4 44-Lead Thin Plastic Quad Flat Pack
CY7C371-66JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371L—-66JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371-66AI Ad4 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371L—-66AI Ad4 44-Lead Thin Plastic Quad Flat Pack
CY7C371-66J1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C371L—-66J1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C371-66YMB Y67 44-Lead Ceramic Leaded Chip Carrier | Military

Shaded areas contain preliminary information.

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
Vi 1,2,3 tico 9,10, 11
ViL 1,2,3 tg 9,10, 11
Iix 1,2,3 ty 9,10, 11
Ioz 1,2,3 tis 9,10, 11
Icct 1,2,3 iy 9,10, 11

Document #: 38—00212—E tics 9,10, 11

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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Features

e 64 macrocells in four logic blocks

e 321/0 pins

® 6 dedicated inputs including 2 clock
pins

No hidden delays

High speed

_fMAX = 125 MHz

—tpp = 10 ns

—tg=5.5ns

—tco = 6.5 ns

Electrically alterable Flash
technology

Available in 44-pin PLCC and CLCC
packages

CYPRESS

CY7C372

UltraLogic™ 64-Macrocell Flash CPLD

Functional Description

The CY7C372is aFlash erasable Complex
Programmable Logic Device (CPLD) and
is part of the FLASH370™ family of high-
density, high-speed CPLDs. Like all mem-
bers of the FLASH370 family, the CY7C372
is designed to bring the ease of use and
high performance of the 22V10 to high-
density CPLDs.

The 64 macrocells in the CY7C372 are di-
vided between four logicblocks. Each logic
block includes 16 macrocells, a 72 x 86
product term array, and an intelligent
product term allocator.

The logic blocks in the FLASH370 architec-
ture are connected with an extremely fast
and predictable routing resource—the

(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370 family,
the CY7C372 is rich in I/O resources. Ev-
ery two macrocells in the device feature an
associated I/O pin, resulting in 32 I/O pins
on the CY7C372. In addition, there are
four dedicated inputs and two input/clock
pins.

Finally, the CY7C372 features a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used.
or the type of application, the timing pa-
rameters on the CY7C372 remain the

e Pin compatible with the CY7C371 Programmable Interconnect ~Matrix o
Logic Block Diagram
INPUTS CLOCK
INPUTS
4 2
INPUT/CLOCK
v 2 ‘ & 4 2
81/0s LOGIC LOGIC 81/0s
1/0g-1/07 <> BLOCK 36 PIM 36 BLOCK —<_"> 1/024~1/031
A D
16 16
81/Os LOGIC LOGIC 81/0s
1/0g=1/O15 BLOCK 36 36 BLOCK 1/016-1/0p3
OVQ_ 0 ﬁ 0 <
16 16
16 16
7c372-1
Selection Guide
7C372—125 | 7C372—100 | 7C372—83 | 7C372—66 | 7C372L—66
Maximum Propagation Delay, tpp (ns) 10 12 15° 20 20
Minimum Set-up, tg (ns) 55 6.0 8 10 10
Maximum Clock to Output, tco (ns) 6.5 6.5 8 10 10
Maximum Supply Commercial 280 250 250 250 125
Current, Icc (mA) — -~
Military/Industrial 300 300

Shaded area contains preliminary information.
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Pin Configuration

7¢372-2

Functional Description (continued)
Logic Block

The number of logic blocks distinguishes the members of the
FLAsH370 family. The CY7C372 includes four logic blocks. Each
logic block is constructed of a product term array, a product term
allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370logic block includes 36 in-
puts from the PIM and outputs 86 product terms to the product
term allocator. The 36 inputs from the PIM are available 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 func-
tions 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 as-
signed to any of the logic block macrocells (this is called product
Maximum Ratings

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

Storage Temperature ................... —65°Cto +150°C
Ambient Temperature with

Power Applied ................ . ... —55°Cto +125°C
Supply Voltage to Ground Potential ......... -0.5V to +7.0V
DC Voltage Applied to Outputs

inHighZState .......................... —0.5V to +7.0V
DCInput Voltage ........................ -0.5V to +7.0V
DCProgram Voltage ...................cooiiin... 12.5V
Output Current into OQutputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V

2
(per MIL-STD-883, Method 3015)

term steering). Furthermore, product terms can be shared among
multiple macrocells. This means that product terms that are com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLASH370 PLDs. Note that
product term allocation is handled by software and is invisible to
the user.

1/0 Macrocell

Half of the macrocells on the CY7C372 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 allocator. The macrocell
includes a register that can be optionally bypassed. It also has po-
larity control, and two global clocks to trigger the register. The /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 I/O macrocell. Again, it
includes a register that can be configured as combinatorial, asa 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 addition of input register capability.
The user can program the buried macrocell to act as an input regis-
ter (D-type or latch) whose input comes from the I/O pin
associated with the neighboring macrocell. The output of allburied
macrocells is sent directly to the PIM regardless of its config-
uration.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the four
logic blocks on the CY7C372 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.

Development Tools

Development software for the CY7C372 is available from Cy-
press’s Warp2™ and Warp3™ software packages. Both of these
products are based on the IEEE standard VHDL language. Cy-
press also supports third-party vendors suchas ABEL™, CUPL™,
and LOG/iC™. Please contact your local Cypress representative
for further information.

Latch-Up Current ...................cooooae. >200 mA
Operating Range
Ambient
Range Temperature Vce

Commercial 0°Cto +70°C 5V +5%

Industrial —40°Cto +85°C 5V + 10%

Militaryl1] —55°Cto +125°C 5V £ 10%
Note:

1. Tais the “instant on” case temperature.




— . z
= F CY7C372
—=—¢ CYPRESS
Electrical Characteristics Over the Operating Rangel?
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vcc = Min. Iog = —3.2 mA (Com’l/Ind) 2.4 v
Iog = —2.0 mA (Mil) \%
VoL Output LOW Voltage Vcc = Min. IoL = 16 mA (Com’l/Ind) 0.5 \"
IoL = 12 mA (Mil) A%
Vi Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputs!®l [ 2.0 7.0 A%
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for all Inputsi® [ —0.5 0.8 A%
Iix Input Load Current GND < Vi < Ve -10 +10 A
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled =50 +50 A
Ios Output Short Vce = Max., Vour = 0.5V -30 -90 mA
Circuit Currentl4 5]
Icc Power Supply Current 0] | Ve = Max., Ioyt = 0 mA, Com’l 250 mA
f=1mHz, Viy = GND, Vcc
: Com’l “I? 125 mA
—66
Com’l 280 mA
-125
Mil 300 mA
/Industrial
Shaded area contains preliminary information.
Capacitancel]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Vin = 5.0V atf=1 MHz 10 pF
Cout Output Capacitance Vour =5.0Vatf=1MHz 12 pF
Endurance Characteristics(5]
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Parameter | Vx Output Waveform—Measurement Level
tER -) 1.5V V,
OH%5v Vx
tER 2.6V 0.5V. -V
(+) VoL < X
tea(+) | 15V 0.5V fe———— Vou
Vx e
tEA (-) Vihe v
X705V VoL
(a) Test Waveforms
Notes:
2. See the last page of this specification for Group A subgroup testingin- 5. Tested initially and after any design or process changes that may affect

3.
4.

formation.

These are absolute values with respect to device ground. All over-
shoots 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 cho-
sen to avoid test problems caused by tester ground degradation.

these parameters.

6. Meaured with 16-bit counter programmed into each logic block.




e —

= _“"f_;z CY7C372
==¢ CYPRESS
AC Test Loads and Waveforms
238Q I 238Q (com'l)
319Q Eﬁ?.? ) 319Q (mil)
5V 5V
OuTPUT 700 (o ouTPUT 1 170 (com)
3 com’ < 236Q (mil
35 pF I j’ 236Q (mil) 3 pF 1 i
nowone = = hogoNe = =
SCOPE () SCOPE (b)

ALL INPUT PULSES

Equivalent to: THEVENIN EQUIVALENT 3.ov
99Q2 (com’l)
136Q (mil) 2,08V (com’l) GND
OUTPUT O——w——0 2,13V (mil)

<2ns <2ns

7c372-4

Switching Characteristics Over the Operating Rangel’]

7C372-66
7C372~125 | 7C372—-100 | 7C372—-83 | 7C372L—-66
Parameter Description Min. | Max. | Min. I Max. | Min. | Max. | Min. I Max. | Unit

Combinatorial Mode Parameters

tpp Input to Combinatorial Output 10 12 15 20 ns

tpDL Input to Output Through Transparent Input or 13 15 18 22 ns
Output Latch

tpDLL 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

twL Clock or Latch Enable Input LOW Timel5] 3 3 4 5 ns

twH Clock or Latch Enable Input HIGH Timel>] 3 3 4 5 ns

tis Input Register or Latch Set-Up Time 2 2 3 4 ns

i 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 Par ters

tco Clock or Latch Enable to Output 6.5 6.5 8 10 ns

ts Set-Up Time from Input to Clock or Latch Enable | 5.5 6 8 10 ns

ty 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 Clockor | 8 10 12 15 ns
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

tHL Hold Time for Input Through Transparent Latch 0 0 0 0 ns
from Output Register Clock or Latch Enable

Shaded area contains preliminary information.
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Switching Characteristics Over the Operating Rangel’] (continued)

. 7C372-66
7C372~125 | 7C372—-100 | 7C372—-83 |7C372L~66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fmaxi Maximum Frequency with Internal Feedback in 125 100 83 66 MHz
Output Registered Mode (Least of 1/tgcs,
1/(ts + tg), or 1/tco)ld]
fmaxz Maximum Frequency Data Path in Output Regis- [153.8 153.8 125 100 MHz
tered/Latched Mode (SLesser of 1/(twr + tw),
1/(ts + tg), or 1/tco)l]
fmaxs Maximum Frequency with External Feedback 83.3 80 62.5 50 MHz
(Lesser of 1/(tco + ts) and 1/(twr, + tWH))[SJ
tog—tig | Output Data Stable from Output clock Minus -0 , 0 0 0 ns
37x Input Register Hold Time for 7C37x(> 8] _J
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 8 10 12 15 ns
fmaxa Maximum Frequency in Pipelined Mode (Least of | 125 100 83.3 66.6 MHz
Y(tco + tﬁ)’ Vtes, U(twr, + twr), 1/(tis + tie)s
or 1/ tscs)[
Reset/Preset Parameters
tRW Asynchronous Reset Widthl°] 10 | 112 15 20 ns
tRR Asynchronous Reset Recovery Timel’] 124 o] 14 17 22 ns
tRO Asynchronous Reset to Output |16 18 21 26 ns
tpw Asynchronous Preset Width[®] 10l ] 12 15 20 ns
tPR Asynchronous Preset Recovery Time[5] 12 14 17 22 ns
tpo Asynchronous Preset to Output 16 i 18 21 26 ns
tPOR Power-On Resetl] : 1 1 1 1 us
Shaded area contains preliminary information.
Switching Waveforms
Combinatorial Output
INPUT

I tep
COMBINATORIAL ><><><><><><>l<

Note:

7. All AC parameters are measured with 16 outputs switching.

8. This specification is intended to guarantee interface compatibility of
the other members of the CY7C370 family with the CY7C372. This
specification is met for the devices operating at the same ambient tem-
perature and at the same power supply voltage.

7¢372-5
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Switching Waveforms (continued)
Registered Output

INPUT

CY7C372

f ts

CLOCK \ \,
tco
REGISTERED
OUTPUT >< ><

twH ! twi
CLOCK
/' l\ /I 7c372:6

Latched Output

INPUT )(

ts tH
LATCH ENABLE }

e tpp|_ tco j(
"OuTeuT XX XX

7c372-7

Registered Input
REGISTERED
INPUT
tis tH
INPUT REGISTER
CLOCK
tico
COMBINATORIAL
oUTRUT XX

twH WL
cLock ____J( w 763728
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Switching Waveforms (continued)
Clock to Clock

REGISTERED
INPUT X

INPUT REGISTER
CLOCK

[ tics | tscs |
OUTPUT
REGISTER CLOCK

Latched Input

LATCHED INPUT )(

tis tiH l
LATCH ENABLE J/
e tppL tico j(

COMBINATORIAL ><

7c372:9

OUTPUT

k twH
LATCH ENABLE l
7¢372-10

Latched Input and Output

LATCHED INPUT X >< >

< tppLL

Y

LATCHED
OUTPUT

ticoL tsL

— fe— ty
INPUT LATCH

ENABLE

tics

OUTPUT LATCH
ENABLE /

)

twH twi
LATCH ENABLE l L 1
7¢372-11
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Switching Waveforms (continued)
Asynchronous Reset

tRw

INPUT >< ><

fe——— tpo

- XXX

le—— 1gR

CLOCK

7c372-12

tow 3
INPUT )( >( .

[«—— tpo

o XXX

Asynchronous Preset

le— ten
CLOCK
7c372-13
Power-Up Reset Waveform
~ Veo
POWER 10%,/] 90%
SUPPLY VOLTAGE
tror
REGISTERED
ACTIVE LoW XXX XXX
OUTPUTS ts
CLOCK \\ N /’
tpor MAX = 1 us [ty ——— 7ca72-14
Output Enable/Disable
INPUT
| tERr teA
OUTPUTS NS (

7c372-15
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
125 | €Y7C372-1251C - | J6 Lead Plastic Leaded Chip Carrier ‘Commercial
100 | CY7C372-100C 167 | 44-Lead Plastic Leaded Chip Carrier Commercial
83 CY7C372-83JC J67 44-Lead Plastic Leaded Chip Carrier Commercial
CY7C372-83]1 J67 44-Lead Plastic Leaded Chip Carrier Industrial
CY7C372—-83YMB Y67 44-Lead Ceramic Leaded Chip Carrier Military
66 CY7C372-66]C J67 44-Lead Plastic Leaded Chip Carrier Commercial
CY7C372—-66YMB Y67 44-Lead Ceramic Leaded Chip Carrier Military
CY7C372-66J1 J67 44-Lead Ceramic Leaded Chip Carrier Industrial
CY7C372L-66]C J67 44-Lead Ceramic Leaded Chip Carrier Commercial

Shaded areas contain preliminary information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameter Subgroups

Vou 1,2,3

VoL 1,2,3

Vig 1,2,3

VL 1,2,3

Iix 1,23

oz 1,23

Icc 1,2,3

Document #: 38—00213—-C

Switching Characteristics

Parameter Subgroups
tpD 9,10,11
tco 9,10, 11
tico 9,10, 11
ts 9,10, 11
tH 9,10, 11
t1s 9, 10,11
tig 9, 10,11
tics 9, 10,11

Warp2, Warp2+, Warp3 , UltraLogic, and FLASH370 are 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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UltralLogic™ 64-Macrocell Flash CPLD

Features

64 macrocells in four logic blocks
64 1/O pins

6'dedicated inputs including 4 clock
pins

No hidden delays

High speed

— fmax = 125 MHz

—tpp = 10 ns

—tg =55 ns

—tco = 6.5 ns

Electrically alterable Flash
technology

Available in 84-pin PLCC and
100-pin TQFP packages

Functional Description

The CY7C373isaFlash erasable Complex
Programmable Logic Device (CPLD) and
is part of the FLASH370™ family of high-
density, high-speed CPLDs. Like all mem-
bers of the FLASH370 family, the CY7C373
is designed to bring the ease of use and
high performance of the 22V10 to high-
density CPLDs.

The 64 macrocells in the CY7C373 are di-
vided between four logicblocks. Eachlogic
block includes 16 macrocells, a 72 x 86
product term array, and an intelligent
product term allocator.

The logic blocks in the FLASH370 architec-
ture are connected with an extremely fast
and predictable routing resource—the

(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370 family,
the CY7C373 is rich in I/O resources. Ev-
ery macrocell in the device features an
associated I/O pin, resulting in 64 I/O pins
on the CY7C373. In addition, there are
two dedicated inputs and four input/clock
pins.

Finally, the CY7C373 features a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-
denspeed delays such as fanout effects, in-

. terconnect delays, or expander delays. Re-

gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C373 remain the

¢ Pin compatible with the CY7C374 Programmable  Interconnect ~Matrix
Logic Block Diagram
INPUTS CLOCK
INPUTS
4 2
INPUT/CLOCK
M. ACRO(I)'\!lE'I:.Eg MACROCELLS
e v v .
A
16 1/0Os LOGIC LOGIC 16 1/0s
00-1/015 <>—1+<}— BLOCK 36 | p 36 | BLOCK [ >—1<> 1/0s-10g
D
16 16
16 1/0s LOGIC LOGIC 161/0s
1/016—1/031 C>~¢<]-— BLOCK 36 36 BLOCK —[>47c> 1/03p—1/047
B 16 16 c
32
7C373-1
Selection Guide
7C373-125 | 7C373—-100 | 7C373-83 7C373-66 | 7C373L—66
Maximum Propagation Delay (ns) 10 12 15 20 20
Minimum Set-up, tg (ns) 55 6 8 10 10
Maximum Clock to Output, tco (ns) 6.5 6.5 8 10 10
Maximum Supply Commercial 280 250 250 250 125
Current, Icc (mA) -
Industrial 300 300

Shaded area contains preliminary information
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Pin Configurations

CY7C373

FP
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Top View
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1023
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21

25

10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 8281 80 79 78 77 76

75
74
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7
70

'+ 69
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67
66
65

62
61
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59
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56
55
54
53
52
51
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3-34

NC
Vee
1/Oss
1/0s4
1/Os3
1/0s2
1/0s1
1/0s9
1/O49
1/04g
CLKa/ly
GND
NC
Vee
CLKo/lz
/047
1/04g
1/O45
1/O44
1/Oa3
1/042
/041
11040
GND
NC

7C373-2
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Functional Description (continued)
Logic Block

The number of logic blocks distinguishes the members of the
FLAsH370 family. The CY7C373 includes four logic blocks. Each
logic block is constructed of a product term array, a product term
allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370 logic block includes 36 in-
puts from the PIM and outputs 86 product terms to the product
term allocator. The 36 inputs from the PIM are available 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 func-
tions 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 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 com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLASH370 CPLDs. Note that
the product term allocator is handled by software and isinvisible to
the user.

I/O Macrocell

Each of the macrocells on the CY7C373 has a separate I/O pin
associated with it. In other words, each I/O pin is shared by two ma-
crocells. The input to the macrocell is the sum of between 0 and 16
product terms from the product term allocator. The macrocell in-
cludes a register that can be optionally bypassed, polarity control
over the input sum-term, and two global clocks to trigger the regis-
ter. 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 CY7C373 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.

Development Tools

Development software for the CY7C373 is available from Cy-
press’s Warp2™ , Warp2+ ™ ,and Warp3 ™ software packages. Both
of these products are based on the IEEE standard VHDL language.
Cypress also supports third-party vendors suchas ABEL™, CUPL™,
and LOG/iIC™. Please contact your local Cypress representative for
further information.

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

Storage Temperature ................... —-65°C to +150°C
Ambient Temperature with
Power Applied ........... ... . ... .. —55°Cto +125°C
Supply Voltage to Ground Potential ......... -0.5V to +7.0V
DC Voltage Applied to Outputs
inHighZState .......................... —0.5V to +7.0V
DClInput Voltage ..................cooune. -0.5V to +7.0V
DC Program Voltage ............c.ooovuiiiinnennnn. 12.5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ............cviieiinnnnnnnn. >200 mA
Operating Range
Ambient
Range Temperature Vee
Commercial 0°Cto +70°C 5V +5%
Industrial —40°Cto +85°C 5V + 10%
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Electrical Characteristics Over the Operating Range

Parameter Description Test Conditions Min. | Max. Unit
Vou Output HIGH Voltage Vce = Min. Ion = —3.2mA (Com’l/Ind) 24 v
VoL Output LOW Voltage Vce = Min. Ior, = 16 mA (Com’)/Ind) 0.5 v
ViH Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputsll] | 2.0 7.0 \Y%
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for all Inputsl!l | —0.5 0.8 A\
Irx Input Load Current GND < Vi < Ve -10 +10 nA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled =50 +50 A
Ios Output Short Vce = Max., Vour = 0.5V =30 -90 mA
Circuit Current(2 3]
Icc Power Supply Currentll | Ve = Max, oyt = 0 mA, Com’l 250 mA
f=1mHz, Viy = GND, Vcc
Com’l 125 mA
<1766
Com’l 280 mA
-125
Industrial 300 mA
Shaded area contains preliminary information
Capacitancel3
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin = 5.0V at f=1 MHz 10 pF
Cour Output Capacitance Vour =50Vatf=1MHz 12 pF
Endurance Characteristics(®]
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Parameter | Vx Output Waveform—Measurement Level
tER =) 1.5V V,
O 5v Vx
tER 2.6V 0.5V. V;
(+) VoL X
tEA (+) L5v 0.5V """ Vou
Vx a
tEA (=) Vihe Vv
X 05V VoL
(a) Test Waveforms
Notes
These are absolute values with respect to device ground. All over- 3. Tested initially and after any design or process changes that may affect
shoots due to system or tester noise are included. these parameters.

2. Not more than one output should be tested at a time. Duration of the 4. Measured with 16-bit counter programmed into each logic block.
short circuit should not exceed 1 second. Voyr = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) ALL INPUT PULSES
5V 5V 3.0v
90%
OUTPUT 4 OUTPUT ¢ 10%
4 <
wwl RGN el § o ow-
INCLUDING = = INCLUDING = = gy =
JGAND T - JGAND 7 ~ 170Q (COM'L)
SCOPE SCOPE
(a) (b) 7C373-4 7C373-5
Equivalent to: THEVENIN EQUIVALENT
99Q (COM'L)
2.08V (COM'L)
OUTPUT O——wWA———0
Switching Characteristics Over the Operating Rangel’]
7C373-66
7C373-125 | 7C373—-100 | 7C373—-83 | 7C373L—66
Parameter Description Min. 1 Max. | Min. ] Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tpD Input to Combinatorial Output 10 12 15 20 ns
tppL Input to Output Through Transparent Input or 13 15 18 22 ns
Output Latch
tpDLL 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
twL Clock or Latch Enable Input LOW Timel] 3 3 4 5 ns
twH Clock or Latch Enable Input HIGH Time[3] 3 3 4 5 ns
ts 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 Enable | 5.5 6 8 10 ns
ty 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 Clockor | 8 10 12 15 ns
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
tHL Hold Time for Input Through Transparent Latch 0 0 0 0 ns
from Output Register Clock or Latch Enable
fmaxi Maximum Frequency with Internal Feedback 125 100 83 66 MHz
(Least of 1/tscs, 1/(ts + tg), or 1/tco)l?!
fmax2 Maximum Frequency Data Path in Output 153.8 1538 125 100 MHz
Registered/Latched Mode &Lesser of 1/(twy +
twn), 1/(ts + tg), or 1/tco)

haded area contains preliminary information
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Switching Characteristics Over the Operating RangelS] (continued)
7C373—-66
7C373~125 | 7C373~100 | 7C373—-83 |7C373L~66
Parameter Description Min.. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fMaxs Mazximum Frequency of (2) CY7C373s with 83.3 80 62.5 50 MHz
External Feedback (Lesser of 1/(tco + ts) and
1/(twr + twr))P)
tou—tig | Output Data Stable from Output clock Minus 0 0 0 0 ns
37x Input Register Hold Time for 7C37xI3 6]
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 8 10 12 15 ns
fmAx4 Maximum Frequency in Pipelined Mode (Least of |- 125 833 66.6 50.0 MHz
(tco + tﬁ)’ 1/tics, V(twr + twr), 1(tis + tr),
or 1/tscs)!
Reset/Preset Parameters
tRW Asynchronous Reset Width[3]' 10 12 15 20 ns
tRR Asynchronous Reset Recovery Timel3] 12 14 17 22 ns
trRO Asynchronous Reset to Output 16 18 21 26 ns
tpw Asynchronous Preset Width[3] 10 12 15 20 ns
tpR Asynchronous Preset Recovery Timel3] 12 14 17 22 ns
tpo Asynchronous Preset to Output 16 18 21 26 ns
tPOR Power-On Resetl3] 1 1 1 1 us
Shaded area contains preliminary information.
Note:
5. Al AC parameters are measured with 16 outputs switching.
6. This specification is intended to guarantee interface compatibility of
the other members of the CY7C370 family with the CY7C373. This
specification is met for the devices operating at the same ambient tem-

perature and at the same power supply voltage.
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Switching Waveforms

Combinatorial Output

CY7C373

INPUT
tep |
N XXX
7C373-6
Registered Output
INPUT

ts ty

CLOCK \ ' \¥

REGISTERED
OUTPUT

twH WL
CLOCK _—_/l/ \L____)(—

7C373-7

Latched Output

INPUT )Q
le——tg tH
LATCH ENABLE
e— tppL tco
“ouTPOT XX XX

7C373-8
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Switching Waveforms (continued)

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

Y

twr twi !
______/I/ \L—/l/— 703739

Clock to Clock

REGISTERED
INPUT

INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

tics

tscs

7C373-10

Latched Input

LATCHED INPUT

LATCH ENABLE

COMBINATORIAL
OUTPUT

tis J/ b

[*— tpDL

tico

XX

X

twH twi !
LATCH ENABLE l i, }
7C373-11
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Switching Waveforms (continued)

Latched Input and Output

LATCHED INPUT

X

r<— tpDLL

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPUT LATCH
ENABLE

ticoL

tsL

K X

— le— 1y

tics

LATCH ENABLE

twH I WL J

7C373-12

Asynchronous Reset

thw

INPUT

[e— tro

REGISTERED
OUTPUT

XXX

CLOCK

[«—— tpR

7C373-13

Asynchronous Preset

tw

INPUT
le—— tpo
REGISTERED <
OUTPUT ><><><
ter
CLOCK A

7C373-14
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Switching Waveforms (continued)

Power-Up Reset Waveform

90% Vee
POWER 10%, °
SUPPLY VOLTAGE =]
tpor
REGISTERED N/
ACTIVE LOW XXX/
CcLOCK NN P4
tpop MAX = 1 ps twi 7C373-15
Output Enable/Disable
INPUT
ter tea
AN y 4
OUTPUTS Dos LK
7C373-16
Ordering Information
Speed Package Package ) Operating
(MHz) Ordering Code Type Type Range
125 CY7C373-125AC A100 . | 100-Pin Thin-Quad Flatpack Commercial
o CYTIC313-1251C 183 84-Lead Plastic Leaded Chip Carrier
100 CY7C373-100AC A100 | 100-Pin Thin Quad Flatpack Commercial
CY7C373-100JC 183 84-Lead Plastic Leaded Chip Carrier
83 CY7C373-83AC A100 | 100-Pin Thin Quad Flatpack Commercial
CY7C373-83JC J83 84-Lead Plastic Leaded Chip Carrier
CY7C373-83Al A100 |100-Pin Thin Quad Flatpack Industrial
CY7C373-83J1 183 84-Lead Plastic Leaded Chip Carrier
66 CY7C373-66AC A100 | 100-Pin Thin Quad Flatpack Commercial
CY7C373-66]JC 183 84-Lead Plastic Leaded Chip Carrier
CY7C373~66A1 A100 |100-Pin Thin Quad Flatpack Industrial
CY7C373-66J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C373L-66]C 183 84-Lead Plastic Leaded Chip Carrier | Commercial

Shaded area contains preliminary information

Document #: 38—00216—C

UltraLogic, FLASH370, Warp2, Warp2+, and Warp3 are 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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Features

® 128 macrocells in eight logic blocks

e 64 1/0 pins

® 6 dedicated inputs including 4 clock
pins

No hidden delays

High speed

— fmax = 100 MHz

—tpp = 12 ns

—ts = T7ns

—tco =T7ns

Electrically Alterable Flash
technology

Available in 84-pin PLCC, 84-pin
CLCC, 100-pin TQFP, and 84-pin PGA
packages

o Pin compatible with the CY7C373
Functional Description

The CY7C374is aFlash erasable Complex
Programmable Logic Device (CPLD) and
is part of the FLASH370™ family of high-
density, high-speed CPLDs. Like all mem-
bers of the FLASH370 family, the CY7C374

¥ CYPRESS

CY7C374

UltralLogic™

is designed to bring the ease of use and
high performance of the 22V10 to high-
density CPLDs.

The 128 macrocellsin the CY7C374 are di-
vided 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 FLASH370 architec-
ture are connected with an extremely fast
and predictable routing resource—the
Programmable  Interconnect Matrix
(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370 family,
the CY7C374 is rich in I/O resources. Ev-
ery two macrocells in the device feature an
associated I/O pin, resulting in 64 I/O pins
on the CY7C374. In addition, there are
two dedicated inputs and four input/clock
pins.

Finally, the CY7C374 features a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-

128-Macrocell Flash CPLD

den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C374 remain the
same.

Logic Block

The number of logic blocks distinguishes
the members of the FLASH370 family. The
CY7C374includes eightlogicblocks. Each
logicblockis constructed of a product term
array, a product term allocator, and 16 ma-
crocells.

Product Term Array

The product term array in the FLASH370
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 available 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.

Logic Block Diagram INPUTS CLOCK
4INPUTS
INPUT INPUT/CLOCK
MACROCELLS MACROCELLS
i — i
81/0s LOGIC LOGIC 81/0s
1/00=1/07  <—>—<J— BLOCK 36 36 | BLOCK [H>—t<— !Os6~1/Oe3
A H
16 PIM 16 &
81/0s LOGIC LOGIC 81/0s
1/0g—1/O L<}— BLOCK 36 36| B > 1/045—1/Oss
8 15 <N ) - = LgCK r<
81/0s LOGIC LOGIC 81/0s
1/016-1/023 C>V<]" BL%CK 13: :132 BL,(:)CK “‘>_V<:> 1/040—1/047
81/0s LOGIC LOGIC 81/0s
1/024—1/0g4 BLOCK 36 36 | BLOCK 1/032—1/039
<< ) ock H>p<>
16 16 7C374-1
32 32
Selection Guide
7C374-100 | 7C374—-83 | 7C374—66 | 7C374L—-66
Maximum Propagation Delay tpp (ns) 12 15 20 20
Minimum Set-Up, tg (ns) 6 8 10 10
Maximum Clock to Output, tco (ncs) 7 8 10 10
Maximum Supply Commercial 300 300 300 150
Current, Icc (mA) Military/Industrial 370 370

Shaded area contains preliminary information.
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Pin Configurations PGA
PLCC/CLCC Bottom View
Top View
L| 1103 | /025 | 1/026 | 1028 | 11031 | V0as | Voo | 1/0as | 110s6 | 110a7 | 1039
K| 10p1 | GND | 1/0g4 | 11027 | 11030 | 12 | VOsa | 11035 | 1058 | GND | 104
GND g 1/Og | 11022 109 | Vec | GND 11040 | 1042
1/0ss5
1/Os4
V053 H] Osg | V019 1/045 | 104y
1/0s2
1/0s1
050 G C'/-K1 /016 | GND CLK2 | 1045 | 1047
1049 " g
1/Oug
e, ¢ 11017 | cKo | Ve Ve | /045 | GND
GND Ty
Vee
CLK2/l3 E| 1/Oys | /014 | 013 1/049 | 104g | CLK3
/047 i
1/Osg
1045 D V012 | V044 1/0s1 | 1Oso
1/Oa4
/043
W0z C| W00 | VOs | I 01 | Vec | 1s 1/0s4 | VOs2
11044
11040
B| 10y | aND | V0g | 105 | V0o | U0y | 1062 | 10so | VOss | GND | Oss
a| V07 | v0s | 104 | 402 | vee | GND | O6s | V060 | 1Oss | 1Os7 | 10ss
7C374-2
1 2 3 4 5 6 7 8 9 10 N
7C374-3
Top View
ONOW©L TO A0 0 o %58‘%3330
2002909029052 °29922022582
10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76
75 =1 NC
Ne 1 74 3 vee
GND ] 2 73 =1 1/0ss5
1og C—] 3 72 =0 1054
oy ] 4 71 =) 1/0ss
1o - s 70 31 oo,
oy =6 69 [ 1/0g
o = 7 68 —1 105
1013 T 8 67 =1 /04
1101, ] 9 66 [—2J 1O
015 T 10 65 |—= CLKa/ly
ClKo/lo =] 11 64 |=—1 GND
Vee 12 63 —1 NC
Nne ] 13 62 —1 Voc
aND ) 14 61 |—1 CLKfl3
CLKq/l E 15 60 =2 1047
1/O16 16 59 =1 104
/017 % 17 58 [ 104
VO1g 18 57 =31 10
44
11019 ] 19 56 —1 UOg
11020 =] 20 55 [ 104
11021 ] 21 54 1041
11022 T 22 53 1/040
11055 —] 23 52 —1 GND
Vee 24 51 —1 NC
NC T4 25 26 2728 20 30 31 32 3334 35 3637 38 30 40 41 42 43 44 45 4647 48 49 50 703744
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Functional Description (continued)
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 as-
signed 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 com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLAsH370 CPLDs. Note that
product term allocation is handled by software and is invisible to
the user.

1/O Macrocell

Half of the macrocells on the CY7C374 have I/O pins associated
with them. The input to the macrocell is the sum of between 0 and
16 product terms from the product term allocator. The I/O macro-
cell 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 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 I/O macrocell. Again, it
includes a register that can be configured as combinatorial, asa 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 addition of input register capability.
The user can program the buried macrocell to act as an input regis-
ter (D-type or latch) whose input comes from the I/O pin
associated with the neighboring macrocell. The output of all buried
macrocells is sent directly to the PIM regardless of its config-
uration.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the eight
logic blocks on the CY7C374 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.

Development Tools

Development software for the CY7C374 is available from Cy-
press’s Warp2™ , Warp2+ ™, and Warp3 ™ software packages. Both
of these products are based on the IEEE standard VHDL lan-
guage. Cypressalsosupports third-partyvendorssuchas ABEL™,
CUPL™,and LOG/iC™. Please contact your local Cypress repre-
sentative for further information.

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

Storage Temperature ................... -65°Cto +150°C
Ambient Temperature with
Power Applied .............. ... oL ~55°Cto +125°C
Supply Voltage to Ground Potential ......... —0.5Vto +7.0V
DC Voltage Applied to Outputs
inHighZState .................. ... —0.5V to +7.0V
DClInput Voltage ..................oooot. —0.5V to +7.0V
DCProgram Voltage .............. ...t 12,5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ...............coiiin... >200 mA
Operating Range
Ambient
Range Temperature Vce

Commercial 0°Cto +70°C 5V 5%

Industrial —40°Cto +85°C 5V 5%

Military(1] —55°Cto +125°C 5V = 10%
Note:

1. Tais the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel2]
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min. Ioyg = —3.2 mA (Com’}/Ind) 2.4 \%
Iog = —2.0 mA (Mil) A%
VoL Output LOW Voltage Vce = Min. IorL = 16 mA (Com’l/Ind) 0.5 \%
Ior = 12 mA (Mil) \%
Viu Input HIGH Voltage Guaranteed Input Logical HIGH voltage for all inputs[*] 2.0 7.0 \%
2 Input LOW Voltage Guaranteed Input Logical LOW voltage for all inputsl3] -0.5 0.8 \%
Ix Input Load Current GND < Vi < Ve -10 +10 wA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled =50 +50 RA
Tos Output Short Vcce = Max., Vour = 0.5V -30 -90 mA
Circuit Currentl4 5]
Icc Power Supply Currentl®] | Ve = Max,, Ioyt = 0 mA, Com’l 300 mA
f=1MHz, ViNy = GND, V¢
Com’l 150 mA
“I2 ~66
Mil./Ind. 370 mA
Shaded area contains preliminary information.
Capacitancels]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance ViN = 5.0V at f=1 MHz 10 pF
Cour Output Capacitance Vour =5.0Vatf=1MHz 12 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 subgrouptestingin- 5. Tested initially and after any design or process changes that may affect

formation.

3. These are absolute values with respect to device ground. All over-

shoots due to system or tester noise are included.

these parameters.

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 cho-

sen to avoid test problems caused by tester ground degradation.

AC Test Loads and Waveforms

6. Measured with 16-bit counter programmed into each logic block.

<2ns

7C374-6

238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL) ALL INPUT PULSES
5V 5V 3.0V
) 90%
OUTPUT { OUTPUT b 170Q (COM'L) .
3 | < 236Q (MIL) 10%
35 pF 3 170Q (COM'L)  5pF S GND
236Q (MIL)
INCLUDING = JTL- ! INCLUDING= JfL =2ns
JIG AND UG AND
SCOPE SCOPE
(a) (b) 7C374-5
Equivalent to: THEVENIN EQUIVALENT
99Q (COM'L)
136Q (MIL) 2,08V (COM'L)

OUTPUT O——wWA——0 2,13V (MIL)
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Parameter | Vyx Output Waveform—Measurement Level
tER (-) 1.5V vV
Oy 5v VX 7carar

t 2.6V I ]
e VOLLV_%F‘ Vx 7C374-8
tea(+) | LSV Vx 0.5V___:=¢"h Vou
7C374-9
tEA () Vihe
Vx 0.5V VoL 7csra-10

(a) Test Waveforms

Switching Characteristics Over the Operating Rangel7]

7C374—-66
7C374-100 | 7C374—-83 | 7C374L—66
Parameter Description Min.] Max. | Min. | Max. Min.JEIax. Unit

Combinatorial Mode Parameters

tpp Input to Combinatorial Output 12 15 20 ns

tppL Input to Output Through Transparent Input or Output Latch 15 18 22 ns

tpDLL Input to Output Through Transparent Input and Output Latches 16 19 24 ns

tEA Input to Output Enable 16 19 24 ns

tER Input to Output Disable 16 19 24 ns

Input Registered/Latched Mode Parameters

twL Clock or Latch Enable Input LOW Timel5] 3 4 5 ns

twH Clock or Latch Enable Input HIGH Timel’l 3 4 5 ns

tis Input Register or Latch Set-Up Time 2 3 4 ns

trH Input Register or Latch Hold Time 2 3 4 ns

tico Input Register Clock or Latch Enable to Combinatorial Output 16 19 24 ns

ticoL Input Register Clock or Latch Enable to Output Through Trans- 18 21 26 ns
parent Output Latch

Output Registered/Latched Mode Parameters

tco Clock or Latch Enable to Output . 7 8 10 ns

ts Set-Up Time from Input to Clock or Latch Enable 6 8 10 ns

ty Register or Latch Data Hold Time 0 0 0 ns

tcoz Output Clock or Latch Enable to Output Delay (Through 16 19 24 ns
Memory Array)

tscs Output Clock or Latch Enable to Output Clock or Latch Enable | 10 12 15 ns
(Through Memory Array)

tsL Set-Up Time from Input Through Transparent Latch to Output 12 15 20 ns
Register Clock or Latch Enable

tHL Hold Time for Input Through Transparent Latch from Output 0 0 0 ns
Register Clock or Latch Enable

fmaxi Maximum Frequency with Internal Feedback 100 83 66 MHz
(Least of 1/tscs, 1/(ts + tg), or 1/tco)]

fmax2 Maximum Frequency Data Path in Output Registered/Latched 143 125 100 MHz
Mode (Lesser of 1/(twr. + twn), 1/(ts + ty), or 1/tco)

Shaded area contains preliminary information.
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Switching Characteristics Over the Operating Rangel”] (continued)

7C374—-66
7C374-100 | 7C374-83 [7C374L~66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
fmax3 Maximum Frequency with External Feedback 76.9 67.5 50 MHz
(Lesser of 1/(tco + ts) and 1/(twr + twr))
tog—tig | Output Data Stable from Output clock Minus Input Register 0 0 0 ns
37x Hold Time for 7C37x5: 8]
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 10 12 15 ns
fmax4 Maximum Frequency in Pipelined Mode (Least of 1/(tco + tis), | 100 83.3 66.6 MHz
1/tics, 1/(twr + twn), 1/(tis + tim), or /tscs)
Reset/Preset Parameters
tRw Asynchronous Reset Width(] 12 15 20 ns
tRR Asynchronous Reset Recovery Timel°] 14 17 22 ns
trRO Asynchronous Reset to Output 18 21 26 ns
tpw Asynchronous Preset Widthl>! 12 15 20 ns
tpR Asynchronous Preset Recovery Timel®] 14 17 22 ns
tpo Asynchronous Preset to Output 18 21 26 ns
tPOR Power-On Reset[>] 1 1 1 us

Shaded area contains preliminary information.

Note:

7. All AC parameters are measured with 16 outputs switching. 8. This specification is intended to guarantee interface compatibility of
the other members of the CY7C370 family with the CY7C374. This
specification is met for the devices operating at the same ambient tem-
perature and at the same power supply voltage.

Switching Waveforms

Combinatorial Output

INPUT
I trD |
COMBINATORIAL
OUTPUT ><><><><
7C374-11
Registered Output
INPUT
t le 1
) S H
CLOCK \ N\
tco
REGISTERED
Sureor XX
[ twH f twi '
I/ ‘L 1/ 7C374-12
CLOCK
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Switching Waveforms (continued)

Latched Output

)

K

INPUT

LATCH ENABLE

le— tpp
7C374-13

LATCHED

XX

OUTPUT

Registered Input

REGISTERED

INPUT

tis

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK }

f twH

7C374-14

Clock to Clock

REGISTERED
INPUT

INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

C

tscs

tics

7C374-15
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Switching Waveforms (continued)
Latched Input
LATCHED INPUT ><
[ ts tn
LATCH ENABLE
l€— tpp| tico

oM SSTeuT XX XX

I twH WL
LATCH ENABLE l’ { }
7C374-16

Latched Input and Output

LATCHED INPUT X >< ><

LATCHED
OUTPUT

ticoL tsL
— ——  thy

INPUT LATCH
ENABLE

tics

OUTPUT LATCH S
ENABLE /

} twH WL
LATCH ENABLE J’ i /.’
7C374-17

Asynchronous Reset

tRw

INPUT >( )(

[e&—— tRo

R XXX

le— trR

CLOCK

7C374-18
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Switching Waveforms (continued)

Asynchronous Preset

trw

INPUT )( )(

| —200)

REGISTERED
OUTPUT

[« trR
CLOCK
7C374-19
Power-Up Reset Waveform
Vee
POWER 10%,/] 90%
SUPPLY VOLTAGE s
tror
REGISTERED \/
ACTIVE LOW XXX XX
OUTPUTS >< ></ ts
cLOCK NN X
tpor MAX = 1 us twi 7C374-20
Output Enable/Disable
INPUT
ter | tEA
NN LLL
OUTPUTS > AN

7C374-21
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range

100 CY7C374—-100AC A100 100-Pin Thin Quad Flat Pack Commercial
CY7C374-100GC G84 84-Pin Grid Array (Cavity Up)
CY7C374-100JC 183 84-Lead Plastic Leaded Chip Carrier

83 CY7C374—-83AC A100 100-Pin Thin Quad Flat Pack Commercial
CY7C374-83GC G84 84-Pin Grid Array (Cavity Up)
CY7C374-83JC J83 84-Lead Plastic Leaded Chip Carrier
CY7C374-83AI A100 100-Pin Thin Quad Flat Pack Industrial
CY7C374~-83J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C374—-83GMB G84 84-Pin Grid Array (Cavity Up) Military
CY7C374—-83YMB Y84 84-Pin Ceramic Leaded Chip Carrier

66 CY7C374—66AC A100 100-Pin Thin Quad Flat Pack Commercial
CY7C374—-66GC G84 84-Pin Grid Array (Cavity Up)
CY7C374—66JC 183 84-Lead Plastic Leaded Chip Carrier
CY7C374—66A1 A100 100-Pin Thin Quad Flat Pack Industrial
CY7C374-66J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C374—-66GMB G84 84-Pin Grid Array (Cavity Up) Military
CY7C374—-66YMB Y84 84-Pin Ceramic Leaded Chip Carrier
CY7C374L—-66AC A100 100-Pin Thin Quad Flat Pack Commercial
CY7C374L-66JC J83 | 84-Lead Plastic Leaded Chip Carrier
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MILITARY SPECIFICATIONS Switching Characteristics
Group A Subgroup Testing Parametor Subgroups
DC Characteristics o 510,11
Parameter Subgroups P 9,10, 11
Vou L23 tpDLL 9,10, 11
VoL L23 tco 9,10, 11
Vin 123 tico 9,10, 11
Vi 123 ticoL 9,10, 11
Ix L23 ts 9,10, 11
Toz L23 tsL 9,10, 11
Icai L23 t 9,10, 11
thL 9,10, 11
ts 9,10, 11
tig 9,10, 11
tics 9,10, 11
teA 9,10, 11
tER 9,10, 11

Document #: 38-00214—-D

UltraLogic, FLASH370, Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor Corporation.
ABEL is a trademark of Data I/O Corporation.

CUPL is a trademark of Logical Devices Incorporated.

LOG/iC is a trademark of Isdata Corporation.
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Features

128 macrocells in eight logic blocks
128 I/O pins

6 dedicated inputs including 4 clock
pins

o No hidden delays

e High speed

— fymax = 100 MHz

—tpp = 12 ns

—tg = 6ns

—tco =7ns

Electrically alterable FLASH
technology

Available in 160-pin TQFP, CQFP, and
PGA packages

CYPRESS

CY7C375

UltraLogic™ 128-Macrocell Flash CPLD

Functional Description

- The CY7C375 is a Flash erasable Complex

Programmable Logic Device (CPLD) and
is part of the FLASH370™ family of high-
density, high-speed CPLDs. Like all mem-
bers of the FLASH370 family, the CY7C375
is designed to bring the ease of use and
high performance of the 22V10 to high-
density PLDs.

The 128 macrocellsin the CY7C375 are di-
vided between eight logic blocks. Eachlog-
ic block includes 16 macrocells, a 72 x 86
product term array, and an intelligent
product term allocator.

The logicblocks in the FLASH370 architec-
ture are connected with an extremely fast
and predictable routing resource—the

(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370 family,
the CY7C375 is rich in I/O resources. Ev-
ery macrocell in the device features an
associated I/O pin, resulting in 128 1/O
pins on the CY7C375. In addition, there
are two dedicated inputs and four input/
clock pins.

Finally, the CY7C375 features a very sim-
ple timingmodel. Unlike other high-densi-
ty CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C375 remain the

Programmable  Interconnect Matrix o
Logic Block Diagram
INPUTS CLOCK
INPUTS
2 4
INPUT/CLOCK
MAC ROgI‘ET_lIg MACROCELLS
i, 4 v v 4
16 I/Os LOGIC LOGIC 161/0s
I0o-V015 <—>—4-<J— BLOCK 36 36 BLOCK L {>+ <> 110415110457
Al 16| PM 16 'I
161/0s LOGIC LOGIC 16 1/0s
1/046—1/O34 BLOCK 36 36 BLOCK 1/0gg—1/O
<=g< [ . o —‘|>—7<:> 96—1/0111
l 16 16 1
161/0s LOGIC LOGIC 161/0s
1/0g2—1/O47 BLOCK 36 36 BLOCK 1/0go—1/Ogs5
<< 0 ¢ —>p<—
l 16 16 l
161/0s LOGIC LOGIC 16 1/0s
0411063 <><—<f— BLOCK 36 36 BLOCK | —{>—1»<"> 1/064-1/O75
D 16 16 E
64 64 7C375-1
Selection Guide
7C375-100 | 7C375-83 7C375—-66 | 7C375L—66
Maximum Propagation Delay, tpp (ns) 12 15 20 20
Minimum Set-Up, tg (ns) 6 8 10 10
Maximum Clock to Output, tco (ns) 7 8 10 10
Maximum Supply Commercial 330 300 300 150
Current, Icc (mA) Military/Industrial 370 370

Shaded area contains preliminary information.
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CLKy/ly
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1105 =]
11034 T
11035 —]
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1103, T
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11040 —]
11041 —]
1104
1043
/044 T—
1104s T—
11046 T—]
11047
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Pin Configurations
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CY7C375

TQFP/CQFP
Top View

120
119
118
17
116
115
114
13
12
m
110
109
108
107
106
105
104
103
102
101

929
98
97
96
95
94
93
92
91
920
89
88
87
86
85
84
83
82
81

[ Vee
[——1 /0114
[—1 110110
1 10100
"1 /0408
1 /0107
1 /0106
/1 /0405
/1 /0104
1 GND
———1 /0103
/1 /0102
———1 /0101
— /0400
/3 1/Ogg
3 1/0gs
| mum—— Vo773
[ /096
—— ClKy/l,s
— GND
[—— Vceo
[ CLKy/ls
—— 1105
—— 100,
——1 1/0g5
—TT
—
— 104
[———1 1/0g9
1 1/0gg
[— GND
—1 1/0g;
= 110gs
1 1/Ogs
—
1 1/0g;
—— 1/0s,
—— 1/0g;
—3 1/0g
[ aND

7C375-2
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Pin Configurations (continued)

CY7C375

PGA
Bottom View
R | 10108 | VO112| V0115 V0118 | V0121 | VO125 | V0126 | O127 | 100 | W05 | 10s | wOr | 1010 | W4t | WO1s
P | 10106 | 1O110| 10113 | 1O116 | V0110 | 10122 | 10125 | GND | w0y | WO, | W06 | W0s | W01 | VOIS | WOts
N 10105 | V0108 [ 10111 | 10114 | V0117 | HO120 [ U010 15 | W02 | @D | Wos | W01 | anD | vy | WOse
M 10102 [VO104 | V0107 | Veo Vee | GND | Voo GND | 1015 | 1020 | 102
L |10100 JV0101 | V0103 1Oz | WOz | 1025
K | v0gs | 10 | GND 104 | 1026 | V027
J | 1ogg | 107 c}-,f*" Voo Voc | 105 | 1020 | 1030
H | yoes | aND C}]‘:Z GND GND °,L|§° GND | 103
G | 1ogs | 10gs | 108z | Vec Voo C}-I"“ 110s5 | 1032
F | vos; | V0o | 1V0gs GND | 1035 | 1034
E | 1/Ogg | 1/0g7 | 1/0gs 1/Ogg | /037 | VOgs
n

D | 1/Ogg | 104 | 10g2 | GND Vee | aND | vee Vee | 104 | 1040 | 10
C | vogs | 101 | GND | V076 | V072 | GND | 10ss | 12 | 1060 | 10ss | 10ss | 1050 | 1047 | WOus | 041
B | 0so | VOzs | V077 | 4073 | 1070 | 10es | VOas | GND | 106; | 10ss | 10ss | V0o | WOs | 10us | 102
A | V0 | 1025 | 1074 | 1071 | 1O6e | 1067 | 10sa | 1063 | 102 | 1050 | 1087 | WO | WOs1 | 1O4s | Ous

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15

7C375-3
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Functional Description (continued)
Logic Block

The number of logic blocks distinguishes the members of the
FLASH370 family. The CY7C375 includes eight logic blocks. Each
logic block is constructed of a product term array, a product term
allocator, and 16 macrocells.

Product Term Array

The product term array in the FLASH370 logic block includes 36 in-
puts from the PIM and outputs 86 product terms to the product
term allocator. The 36 inputs from the PIM are available in both
positive and negative polarity, making the overall array size 72x 86.
This large array in each logic block allows for very complex func-
tions 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 as-
signed 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 com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLASH370 PLDs. Note that
product term allocation is handled by software and is invisible to
the user.

I/0 Macrocell

Each of the macrocells on the CY7C375 has a separate I/O pin
associated with it. The input to the macrocell is the sum of between
0 and 16 product terms from the product term allocator. The ma-
crocell 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 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 eight
logic blocks on the CY7C375 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.
Development Tools

Development software for the CY7C375 is available from
Cypress’s Warp2™, Warp2+™, and Warp3™ software packages.
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 contact your local
Cypress representative for further information.

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

Storage Temperature ................... —65°C to +150°C
Ambient Temperature with
Power Applied .......... ... . ...l —55°Cto +125°C
Supply Voltage to Ground Potential ......... =0.5V to +7.0V
DC Voltage Applied to Outputs
inHighZState .......................... -0.5Vto +7.0V
DClInput Voltage ........................ -0.5V to +7.0V
DCProgram Voltage ...............cccoivviinnn... 12.5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ....................coiae. >200 mA
Operating Range
Ambient
Range Temperature Vee

Commercial 0°Cto +70°C 5V 5%

Industrial —40°Cto +85°C 5V = 10%

Militaryl1] —55°Cto +125°C 5V + 10%
Note:

1. T is the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel?!
Parameter Description Test Conditions Min. Max. Unit
Von Output HIGH Voltage Vce = Min. Iog = —3.2 mA (Com’/Ind) 2.4 \%
' Ion = —2.0 mA (Mil) v
VoL Output LOW Voltage Vce = Min. IoL = 16 mA (Com’/Ind) 0.5 v
IoL = 12 mA (Mil) \%
Vg Input HIGH Voltage Guaranteed Input Logical HIGH voltage for all inputsl3] 2.0 7.0 v
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for all inputs(3] -0.5 0.8 v
Iix Input Load Current GND < Vi < Vcc -10 +10 A
TIoz Output Leakage Current | GND < Vg < V¢, Output Disabled =50 +50 nA
Tos Output Short Vce = Max, Voyr = 0.5V =30 -90 mA
Circuit Currentl4 5]
Icc Power Supply Currentl®] | Ve = Max., Ioyt = 0 mA, Com’l 300 mA
f = 1 mHz, ViNy = GND, V¢ e
Com’l 150 mA
“12 —66 |
Mil/Ind 370 mA
Shaded area contains preliminary information.
Capacitancels]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin = 5.0V at f=1 MHz 10 pF
Cour Output Capacitance Vour =50Vatf=1MHz 12 pF
Endurance Characteristicsl’]
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 subgrouptestingin- 5. Tested initially and after any design or process changes that may affect

formation.

3. These are absolute values with respect to device ground. All over-

shoots due to system or tester noise are included.

4. Notmore than one output should be tested at a time. Duration of the
short circuit should not exceed 1 second. Voyt = 0.5V has been cho-

sen to avoid test problems caused by tester ground degradation.

these parameters.

6. Measured with 16-bit counter programmed into each logic block.
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AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL) ALL INPUT PULSES
5V 5V 3.0V
90%
OUTPUT 1 OUTPUT P 170Q (COM'L)
S $236Q (MIL) 10%
35 pF I $170Q (COM'L) 5pF I S GND
INCLUDING = L2362 (MI) = :L <2ns
JIG AND INCLUDING
SCOPE JIG AND .
@ SCOPE by rowsa © 7o5755
Equivalent to: THEVENIN EQUIVALENT
990 (COM'L)

136Q (MIL) 2,08V (COM'L)
OUTPUT O——w——0 213V (MIL)

Parameter | Vyx Output Waveform—Measurement Level
tER (-) 1.5V

Y
OHg5v Vx

tER (+) | 2.6V VoL 0.5V=:=Jb—— Vx
tEA (+) L5V Vy 0.5V1_+=,Jb—-— Vou
tEA () Vihe Vx EV—_%";——— v

.. OL

(d) Test Waveforms

Switching Characteristics Over the Operating Rangel”l

7C375—-66
7C375—-100 | 7C375—-83 |7C375L—-66
Parameter Description Min. | Max. | Min. | Max. [ Min. | Max. | Unit
Combinatorial Mode Parameters
tpp Input to Combinatorial Output 12 15 20 ns
tppL Input to Output Through Transparent Input or Output Latch 15 18 22 ns
tpDLL Input to Output Through Transparent Input and Output Latches 16 19 24 ns
tEA Input to Output Enable 16 19 24 ns
tER Input to Output Disable 16 19 24 ns
Input Registered/Latched Mode Parameters
twi Clock or Latch Enable Input LOW TimelS] 3 4 5 ns
twH Clock or Latch Enable Input HIGH Timel] 3 4 5 ns
tis Input Register or Latch Set-Up Time 2 3 4 ns
tH Input Register or Latch Hold Time 2 3 4 ns
tico Input Register Clock or Latch Enable to Combinatorial Output 16 19 24 ns
ticoL Input Register Clock or Latch Enable to Output Through Trans- 18 21 26 ns
parent Output Latch
Output Registered/Latched Mode Parameters
tco Clock or Latch Enable to Output 7 8 10 ns
ts Set-Up Time from Input to Clock or Latch Enable 6 8 10 ns
tH Register or Latch Data Hold Time 0 0 0 ns

Shaded area contains preliminary information.
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CY7C375
Switching Characteristics Over the Operating Rangel”l (continued)
7C375-66
7C375—-100 | 7C375—-83 |7C375L~66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tcoz Output Clock or Latch Enable to Output Delay (Through 16 19 24 ns
Memory Array)
tscs Output Clock or Latch Enable to Output Clock or Latch Enable | 10 12 15 ns
(Through Memory Array)
tsL Set-Up Time from Input Through Transparent Latch to Output 12 15 20 ns
Register Clock or Latch Enable
tHL Hold Time for Input Through Transparent Latch from Output 0 0 0 ns
Register Clock or Latch Enable
fmax1 Maximum Frequency with Internal Feedback 100 83 66 MHz
(Least of 1/tscs, 1/(ts + ), or 1/tco)ld)
fmaxe Maximum Frequency Data Path in Output Registered/Latched 143 125 100 MHz
Mode (Lesser of 1/(twr. + twg), 1/(ts + tx), or 1/tco)
fMaxs Maximum Frequency with External Feedback 76.9 62.5 50 MHz
(Lesser of 1/(tco + ts) and 1/(twr + twn))
tog—tig | Output Data Stable from Output clock Minus Input Register 0 0 0 ns
37x Hold Time for 7C37x[5 8]
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 10 12 15 ns
fmaxa Maximum Frequency in Pipelined Mode (Least of 1/(tco + tis), | 100 83.3 66.6 MHz
1/tics, 1/(twr, + twn), 1/(tis + ti), or L/tscs)
Reset/Preset Parameters
trw Asynchronous Reset Width] 12 15 20 ns
tRR Asynchronous Reset Recovery Timel°] 14 17 22 ns
tRO Asynchronous Reset to Output 18 21 26 ns
tpw _Asynchronous Preset Width[>] 12 15 20 ns
tpr Asynchronous Preset Recovery Timel®] 14 17 22 ns
tpo Asynchronous Preset to Output 18 21 26 ns
tpOR Power-On Reset 1 1 1 us
Note:
7. All AC parameters are measured with 16 outputs switching.
8. This specification is intended to guarantee interface compatibility of
the other members of the CY7C370 family with the CY7C375. This
specification is met for the devices operating at the same ambient tem-
perature and at the same power supply voltage.
Switching Waveforms
Combinatorial Output
INPUT
I tep |
COMBINATORIAL
ourPUT ><><><><><><>'(
7C375-6
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Switching Waveforms (continued)

Combinatorial Output

INPUT
I trp J
COMBINATORIAL
ouTRT )X()K(><C><)>(DX()¢(
7C375-7

Registered Output

INPUT *

1 ts ty

N\ 4
CLOCK /
REGISTERED

OUTPUT >< ><

twH twi
CLOCK ,\’ ¢ ,l’
7C375-8

Latched Output

INPUT ><

ts > H
LATCH ENABLE J‘/

e tpp|_ tco j(
"ouTPuT XX XX

7C375-9
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Switching Waveforms (continued)

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

tis > tH

tico

XX

v

twH L twe
L—J/_— 7C375-10

Clock to Clock

REGISTERED
INPUT

INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

X

I’ tscs

| tics

7C375-11

Latched Input

LATCHED INPUT

LATCH ENABLE

COMBINATORIAL
OUTPUT

LATCH ENABLE

=

[<— tpDL

tico

X

XX

twh twr

7C375-12
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Switching Waveforms (continued)
Latched Input and Output

LATCHED INPUT > < )( )C
r<— tppLL
LATCHED
OUTPUT
ticoL [ tsL ——_—q
le— 1
INPUT LATCH HL
ENABLE
tics
OUTPUT LATCH /_'—
ENABLE y,
} twH { twi {
LATCH ENABLE ,l’ ‘L 1’
7C375-13
Asynchronous Reset

tRw

INPUT ) @ )(

le——— tpo

T XXX

l&«—— tgR

CLOCK
7C375-14
Asynchronous Preset
tpw
NPT X X
le—— tpo
REGISTERED
OUTPUT ><><><
[« tpr

CLOCK

7C375-15
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Switching Waveforms (continued)
Power-Up Reset Waveform
Vee
POWER 10%,/] 90%
SUPPLY VOLTAGE e
troR
REGISTERED
ACTIVE LOW XXX XXX
OUTPUTS s
/
CLOCK NN y
tpor MAX = 1 us twi 7C375-16
Output Enable/Disable
INPUT
ter tea
NN\ yIv4
OUTPUTS Drss &
7C375-17
Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
100 CY7C375-100AC A160 160-Lead Thin Quad Flatpack Commercial
83 CY7C375-83AC Al160 160-Lead Thin Quad Flatpack Commercial
CY7C375-83Al Al60 160-Lead Thin Quad Flatpack Industrial
CY7C375-83GMB G160 160-Pin Grid Array Military
CY7C375—-83UMB U162 160-Pin Ceramic Quad Flatpackl®]
66 CY7C375—-66AC A160 160-Lead Thin Quad Flatpack Commercial
CY7C375-66A1 A160 160-Lead Thin Quad Flatpack Industrial
CY7C375-66GMB G160 160-Pin Grid Array Military
CY7C375-66UMB U162 160-Pin Ceramic Quad Flatpackl%]
66 CY7C375L—-66AC A160 160-Lead Thin Quad Flatpack Commercial

Notes:

9. Available as custom trim and form version. Contact local Cypress

office for package information.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Document #: 38—00217—-D

Switching Characteristics

Parameter Subgroups Parameter Subgroups
Vou 1,2,3 tpp 9,10, 11
VoL 1,23 tco 9,10, 11
Vg 1,23 tico 9,10, 11
ViL 1,2,3 ts 9,10, 11
Irx 1,2,3 ty 9,10, 11
Ioz 1,2,3 tIs 9,10, 11
Icc 1,2,3 tiH 9,10, 11
tics 9,10, 11

UltraLogic, FLASH370, Warp2, Warp2+, and Warp3 are 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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Features

o Flash In-System Reprogrammable
(ISR™) CMOS CPLDs

— JTAG interface

High density

— 32—128 macrocells

—32-128 1/O pins

— Multiple clock pins

e Fully PCI compliant

o High speed

—tpp = 8.5—-12 ns

—tg =5-7ns

—tco =6—7ns

Fast Programmable Interconnect Ma-
trix (PIM)

— Uniform predictable delay, inde-
pendent of routing

Intelligent product term allocator

— 0~16 product terms to any macro-
cell

— Provides product term steering on
an individual basis

— Provides product term sharing
among local macrocells

— Prevents stealing of neighboring
product terms

o 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 prod-
uct terms

— No delay for steering or sharing
product terms

o Flexible clocking

— 24 clock pins per device

— Clock polarity control
o Security bit and user ID supported
o Packages

—44-160 pins

—PLCC, CLCC, PGA, CQFP, and

TQFP packages

FLASH370i Selection Guide

YPRESS

Frasa370i™ ISR™

ADVANCED INFORMATION CPLD Family

UltraLogic™ High-Density Flash CPLDs

o Warp2™ |Warp2+™
— Low-cost, text-based design tool,
PLD compiler
— IEEE 1164-compliant VHDL
— Available on PC, Sun, and HP plat-
forms
o Warp3™ CAE development system
— VHDL input
— ViewLogic graphical user interface
— Schematic capture (ViewDraw ™)
— VHDL simulation (ViewSim ™)

— Available on PC, Sun, and HP plat-
forms

General Description

The FLASH370i™ family of CMOS CPLDs
provides a range of high-density program-
mable 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
areelectrically erasable and In-System Re-
programmable (ISR), which simplifies
both design and manufacturing flows,
thereby reducing costs. The Cypress ISR
function is implemented through a 4-pin
serial interface. Data is shifted in and out
through the SDIand SDO pins, respective-
ly, using the programming voltage pin
(Vpp). These pins are dual function pro-
viding a pin-compatible upgrade to earlier
versions of the FLASH370 devices. Addi-
tionally, because of the superior routability
of the FLAsSH370i devices, ISR often allows
users to change existing logic designs while
simultaneously fixing pinout assignments.
Additionally, the entire family is fully com-
pliant with the PCI Local Bus specifica-
tion, meeting all the electrical and timing
requirements.

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 Program-

mable Interconnect Matrix (PIM). Each
logic block features its own product term
array, product term allocator array, and 16
macrocells. The PIM distributes signals
from one logic block to another as well as
all inputs from pins.

The family features a wide variety of densi-
tiesand pin countsto choose from. Ateach
density there are two packaging options to
choose from—one thatisI/O intensive and
another that is register intensive. For ex-
ample, the CY7C374i and CY7C375i both
feature 128 macrocells. On the CY7C374i
half of the macrocells are buried and the
device is available in 84-pin packages. On
the CY7C375i all of the macrocells are fed
to I/O pins and the device is available in
160-pin packages. Figure 1 shows a block
diagram of the CY7C374i/5i.

Functional Description
Programmable Interconnect Matrix

The Programmable Interconnect Matrix
(PIM) consists of acompletely global rout-
ing matrix for signals from I/O pins and
feedbacks from the logic blocks. The PIM
is an extremely robust interconnect that
avoids fitting and density limitations.
Routing is automatically accomplished by
software and the 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 improves the routing capacity of the
FLASH370i family.

Device Pins Macrocells | Dedicated Inputs 1/0 Pins Flip-Flops Speed (tpp) | Speed (fyax)
371i 44 32 6 32 44 8.5 143
3721 44 64 6 32 76 10 125
3731 84/100 64 6 64 76 10 125
3741 84/100 128 6 64 140 12 100
3751 160 128 6 128 140 12 100
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Figure 1. CY7C374i/5i Block Diagram

Functional Description (continued)

Animportant feature of the PIM involves timing. The propagation
delay through the PIM is accounted for in the timing specifications
for each device. There is no additional delay for traveling through
the PIM. Infact, allinputs travel through the PIM. Likewise, there
are no route-dependent timing parameters on the FLASH370i de-
vices. The worst-case PIM delays are incorporated in all appropri-
ate FLASH370i specifications.

Routingsignals through the PIM is completely invisible to the user.
Allrouting is accomplished 100% by software—no hand routing is
necessary. Warp2 and third-party development packages automat-
ically route designs for the FLASH370i family in a matter of min-
utes. Finally, the rich routing resources of the FLASH370i family
accommodate last minute logic changes while maintaining fixed
pin assignments.

Logic Block

The logic block is the basic building block of the FLASH370i archi-
tecture. It consists of a product term array, an intelligent product-
term allocator, 16 macrocells, and a number of I/O cells. The num-
ber 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 I/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 ma-
crocell along with each I/O macrocell. Inotherwords, in each logic
block, there are eight macrocells that are connected to I/O cells
and eight macrocells that are internally fed back to the PIM only.

3-6

This organization is designed for register-intensive applications
and is displayed in Figure 3. Note that at each FLASH370i density
(except the smallest), an I/O intensive and a register-intensive de-
vice 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 origi-
nate 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 macro-
cells 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 I/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. 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
asneeded. A total of 80 product terms are available from the local
product term array. The product term allocator provides two im-

7
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Figure 2. Logic Block for CY7C371i, CY7C373i, and CY7C375i (/O Intensive)
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Figure 3. Logic Block for CY7C372i and CY7C374i (Register Intensive)
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portant 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 al-
locator will “steer” ten product terms to one macrocell and three to
the other. OnFLASH370i devices, product terms are steered on an
individual basis. Any number between 0 and 16 product terms can
be steered to any macrocell. 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 allows sharing across
groups of four output macrocells in a variable fashion. The soft-
ware 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 al-
lows the compiler to group macrocells that have common product
terms adjacently.

Note that neither product term sharing nor product term steering
have any effect on the speed of the product. Allworst-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 I/O macrocells depending
on the device used. Figure 4 illustrates the architecture of the I/O
macrocell. The macrocell features aregister that canbe configured
as combinatorial, 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 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 device,
either two or four global synchronous clocks are available to clock
the register. Furthermore, each clock features programmable po-
larity so that registers can be triggered on falling as well as rising
edges (see the Dedicated/Clock Inputs section). Clock polarity is
chosen at the logic block level.

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 significant logic reduction to occur in many
applications.

The FLASH370i macrocell features a feedback path to the PIM sep-
arate from the I/O pin input path. This means that if the macrocell
is buried (fed back internally only), the associated 1/O pin can still
be used as an input.

Buried Macrocell

Some of the devices in the FLASH370i family feature additional ma-
crocells that do not feed individual I/O pins. Figure 5 displays the
architecture of the I/O and buried macrocells for these devices.
The I/O macrocell is identical to the one on devices without buried
macrocells.

The buried macrocellis very similar to the I/O macrocell. Again, it
includes a register that can be configured as combinatorial, a D
flip-flop, a T flip-flop, or alatch. The clock for this register has the
same options as described for the I/O macrocell. The primary dif-
ference between the I/O macrocell and the buried macrocellis that
the buried macrocell does not have the ability to output data di-
rectly to an I/O pin.

One additional difference on the buried macrocell is the addition
of input register capability. The buried macrocell can be config-
ured to act as aninputregister (D-type or latch) whose input comes
from the /O pin associated with the neighboring macrocell. The

1/0 MACROCELL
e
1 1
, )
! ! 1/0 CELL
1 r=="I"|-~="==========- -
1) 1
0-16PRODUCT | l 1) ' '
TERMS Y~ 0 0 ! ]
. 4 3 a2 QT <>
L oL o L 1 ' '
1 ? ! . L—' 0 :
' q—' Q [eZ} ' ] '
12 R l [ 11 '
. {351 e _._1_ 2 Q .
» =1 '
! co citil DECODE v i T .
' T ' cs c6 '
' PR b I B 4
. c2 c3 ,
I 4 S I ;
FEEDBACK TO PIM
ASYNCHRONOUS FEEDBACK TO PIM
BLOCK RESET
ASYNCHRONOUS 4 SYSTEM CLOCKS (CY7C373i ~ cv70375§; flasha70i4
BLOCK PRESET 2 SYSTEM CLOCKS (CY7C371i — CY7C372i 2 BANK OE TERMS
Figure 4. 1/0O Macrocell
Note:

1. Clisnotusedonthe CY7C371iand CY7C372isince the muxsizeis2:1.
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output of all buried macrocells is sent directly to the PIM regard-
less of its configuration.

FLASH370i 1/O Cell

The I/O cell on the FLASH370i devices is illustrated along with the
I/0 macrocell in Figures 4 and 5. 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 designated as
input-only. There are two types of dedicated inputs on FLASH370i
devices: input pins and input/clock pins. Figure 6illustrates the ar-

1/0 MACROCELL
e .
FROM PTM ' :
' ) 1/0 CELL
N L B e I ) -
' ' '
0-16 PRODUCT | 1) ' |
TERMS i ' '
Y | ° ol @ ——>
J e e ] T 1 ) )
0 | 1 '
! b—t—— 1 p—t—ri
! Q c4 ' 0 '
12 R [l 1 '
; 2 11 [ KR '
1 T e o [
: co c1lil DECODE . T '
' T T ] C5 C6 '
' c2 c3 M i I I ’
'
te b af- ==} .1 ..................................... ]
BURIED MACROCELL
e .
1
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1 1
\ '
1 L}
0-16PRODUCT '
TERMS Y —1° '
. 4 Q P ° (] '
L, ot a1 !
' 0 (!7 I 1
11— 1 '
' (L1, Q > a ] | .
' —3 ]
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' co cilll '
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ASYQL%%?(OF?%S flash370i-5
ASYNCHRONOUS 4 SYSTEM CLOCKS (CY7C373i — cwca75;g 2 BANK OE TERMS
BLOCK PRESET 2 SYSTEM CLOCKS (CY7C371i — CY7C372i
Figure 5. I/O and Buried Macrocells
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l ‘2 ol TOPM
D D 3
0 —T
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3
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Figure 6. Input Pins

Note:

2. C9isnotused on the CY7C371i and CY7C372i since the mux size is 2:1.
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Figure 7. Input/Clock Pins
Notes:

3. C8and C9 are not included on the CY7C371i and CY7C372i since each input/clock pin has the other input/clock pin as its clock.
4. C15 and C16 are not used on the CY7C371i and CY7C372i since there are two clocks.

chitecture for input pins. Four input options are available for the
user: combinatorial, registered, double-registered, or latched. Ifa
registered or latched option is selected, any one of the input clocks
can be selected for control.

Figure 7 illustrates the architecture of input/clock pins. There are
either two or four input/clock pins available, depending on the de-
viceselected. (The CY7C371iand CY7C372i have two input/clock
pins while the other devices have four input/clock pins.) Like the
input pins, input/clock pins can be combinatorial, registered,
double registered, 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 sig-
nal can also be controlled by the user. Note that this polarity is sep-
arately 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. Alldelays are worst case and system perfor-
mance is unaffected by the features used or not used on the parts.
Figure 8illustrates the true timing model for the 8.5-ns devices. For
combinatorial paths, any input to any output incurs an 8.5-ns
worst-case delay regardless of the amount of logic used. For syn-
chronous 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.

D COMBINATORIAL SIGNAL D
tpp = 8.5ns

REGISTERED SIGNAL

[___,-I DTL Q D

— I

CLOCK ts=50ns

flash370i-8

tco=6.0ns

Figure 8. Timing Model for CY7C371i

Again, these measurements are for any output and clock, regard-
less of the logic used.

Stated another way, the FLASH370i features:
o 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

e no output bypass delays

The simple timing model of the FLASH370i family eliminates unex-
pected performance penalties.

Development Software Support
Warp2/Warp2+

Warp2/Warp2+ arestate-of-the-art VHDL compilers for designing
with Cypress PLDs and PROMs. Warp2/Warp2+ utilize a proper
subset of IEEE 1164 VHDL as the Hardware Description Lan-
guage (HDL) for design entry. VHDL provides a number of signif-
icant benefits for the design entry. VHDL provides a number of
significant benefits for the design engineer. Warp2/Warp2+ ac-
cepts VHDL input, synthesizes and optimizes the entered design,
and outputs a JEDEC map for the desired device. For simulation,
Warp2/Warp2+ provides the graphical waveform simulator called
Nova.

VHDL (VHSIC Hardware Description Language) is an open,
powerful, non-proprietary language that is a standard for behav-
ioral design entry and simulation. Itis 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 process. See separate data
sheet for further information.

e &6 & 0o ¢ o o
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Warp3

Warp3 is a sophisticated design tool that is based on the latest ver-
sion of ViewLogic’s CAE design environment. Warp3 features
schematic capture (ViewDraw ™), VHDL waveform simulation
(ViewSim ™), a VHDL debugger, and VHDL synthesis, all inte-
grated 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 separate data sheet for further
informatjon.

Third-Party Software

Cypress maintains a very strong commitment to third-party design
software vendors. All major third-party software vendors (includ-
ing ABEL™,LOG/iC™, CUPL™, and Minc) will provide support

Document #: 38—00493

for the FLASH370i family of devices. To expedite this support, Cy-
press supplies vendors with all pertinent architectural information
as well as design fitters for our products.

Programming

The Impuise3™ device programmer from Cypress will program all
Cypress PLDs, CPLDs, and PROMs. This unit is a programmer
that connects to any IBM-compatible PC via the printer port.

Third-Party Programmers

As with development software, Cypress strongly supports third-
partyprogrammers. Allmajor third-party programmers (including
Data I/O, Logical Devices, Minato, SMS, and Stag) will support
the FLASH370i family.

ISR, UltraLogic, Warp2, Warp2+, Warp3, FLASH370i, and Impulse3 are 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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Features

® 32 macrocells in two logic blocks

e 321/O pins

® 6 dedicated inputs including 2 clock

pins

In-System Reprogrammable (ISR™)

Flash technology

— JTAG interface

No hidden delays

e High speed

— fviax = 143 MHz

—tpp= 8.5 ns

—ts =5ns

—tco = 6ns

Fully PCI compliant

e Available in 44-pin PLC, and TQFP
packages

e Pin compatible with the CY7C372i

Functional Description

The CY7C371i is an In-System Repro-

grammable ComplexProgrammable Logic
Device (CPLD) and is part of the

YPRESS

ADVANCED INFORMATION

CY7C371i

UltralLogic™ 32-Macrocell Flash CPLD

FLasH370i™ family of high-density, high-
speed CPLDs. Like all members of the
FLASH370i family, the CY7C371i 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 de-
vices, the CY7C371iiselectricallyerasable
and In-System Reprogrammable (ISR),
which simplifies both design and manufac-
turing flows, thereby reducing costs. the
Cypress ISR function is implemented
through a 4-pin serial interface. Data is
shifted in and out through the SDI and
SDO pins, respectively, using the program-
ming voltage pin (Vpp). These pins are
dual function providing a pin-compatible
upgrade to earlier versions of the
FLASH370™ devices. 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 32 macrocells in the CY7C371i are di-
vided between two logic blocks. Each logic

block includes 16 macrocells, a 72 x 86
product term array, and an intelligent
product term allocator.

The logicblocks in the FLASH370i architec-
ture are connected with an extremely fast
and predictable routing resource—the
Programmable  Interconnect Matrix
(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370i family,
the CY7C371i is rich in I/O resources.
Each macrocell in the device features an
associated I/O pin, resulting in 321/O pins
on the CY7C371i. In addition, there are
four dedicated inputs and two input/clock
pins.

Finally, the CY7C371ifeatures a very sim-
ple timing model. Unlike other high-den-
sity CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C371i remain the
same.

Logic Block Diagram INPUTS CLOCK
INPUTS
4 2
INPUT INPUT/CLOCK
MACROCELLS MACROCELLS
» 2 b2
PIM
16 1/0s LOGIC LOGIC 16 1/0s
1/00—1/015 BLOCK 36 36 BLOCK 1/016—1/031
A B
16 16
16
7¢371i-1
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
Maximum Supply Commercial 220 175 175 90 175 90
Current, Icc (mA) -
Industrial 220 110 220 110
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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 product 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 available in both
positive and negative polarity, making the overall array size 72x 86.
This large array in each logic block allows for very complex func-
tions 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 as-
signed 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 com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLAsH370i CPLDs. Note that

Maximum Ratings

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

Storage Temperature ................... —65°Cto +150°C
Ambient Temperature with

Power Applied ........................ —55°Cto +125°C
Supply Voltage to Ground Potential ......... -0.5V to +7.0V
DC Voltage Applied to Outputs

inHighZState .......................... —0.5V to +7.0V
DClInput Voltage ........................ -0.5V to +7.0V
DCProgram Voltage ...............ccoviiviiiin... 12.5Vv

product term allocation is handled by software and is invisible to
the user.

1/0 Macrocell

Each of the macrocells on the CY7C371i has a separate associated
1/O pin. The input to the macrocell is the sum of between 0 and 16
product terms from the product term allocator. The macrocell in-
cludes aregister that can be optionally bypassed. It also has polar-
ity control, and two global clocks to trigger the register. The ma-
crocell 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.

Design Tools

Development software for the CY7C37li is available from
Cypress’s Warp2™, Warp2+™, and Warp3™ software packages.
All of these products are based on the IEEE-standard VHDL lan-
guage. Cypress also actively supports third-party design tools such
as ABEL™, CUPL™,MINC, and LOG/iC™. Please contact your
local Cypress representative for further information.

Output Current into Outputs (LOW) ............... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ........... ... ...t >200 mA
Operating Range
Ambient
Range Temperature Vce
Commercial 0°Cto +70°C 5V +5%
Industrial —40°Cto +85°C 5V + 10%
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Electrical Characteristics Over the Operating Rangel!]

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage \I\;ICC = Ion = —3.2 mA (Com’l/Ind) 24 \'%
in.
VoL Output LOW Voltage 1‘\'//1(':(: = IoL = 16 mA (Com’l/Ind) 0.5 v
in.
Vg Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all inputs(2] | 2.0 7.0
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for all inputs(2 | —0.5 0.8 \%
Iix Input Load Current GND < Vi< Ve -10 +10 nA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled -50 +50 wA
Tos Output Short Vce = Max,, Voyr = 0.5V =30 —160 mA
Circuit Currentl3: 4]
Icc Power Supply Current Ve = Max,, oyt = 0 mA, Com’l 175 mA
f =1mHz, Viy = GND, Vbl
Com’l “I” 90
—66, —83
Com’1-143, Ind 220
Ind “L” —66, —83 110
Capacitancel]
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance Vin = 5.0V at f=1 MHz 10 pF
Cout Output Capacitance Vour = 5.0Vatf=1MHz 12 pF
Endurance Characteristics(’!
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:
1. Seethe last page of this specification for Group A subgroup testingin- 4. Tested initially and after any design or process changes that may affect
formation. these parameters.

2. These are absolute values with respect to device ground. All over- 5. Measured with 16-bit counter programmed into each logic block.
shoots 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. Voyt = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL)
5V 5V
OUTPUT { , OUTPUT { 170Q (COM'L)
$ 170Q (COM'L) $ 2360 (ML
35 pF > 2360 (MIL) 5pF S 2362 (MIL)
INCLUDING _|_ 1 INCLUDING | 1
ore - T e 8 T ow - oo
@ ALL INPUT PULSES
3.0v
Equivalent to: THEVENIN EQUIVALENT 90%
99Q (COM'L) 10%
1362 (MIL) 2.08V (COM'L) GND
OUTPUT O——ww——0 2.13V (MIL) <2ns <2ns
(©) 7¢371i-6
Parameter | Vx Output Waveform—Measurement Level
LER (-) 1.5V v,
OHTg5v VX 7eariiz
tER 2.6V 0.5V f—_— A%
« VoL X 7037118
tEA (+) 1.5v v O.5V=:=Jf—'— Vou
X 7637119
tEA () Vine Vv _—li='l;—
X205V VoL  7eartito
(d) Test Waveforms
Switching Characteristics Over the Operating Rangel6]
7C371i—-83 | 7C371i—66
7C371i—143 | 7C371i—110 | 7C371iL~83 | 7C371iL—66
Parameter Description Min. I Max. | Min. | Max. [ Min. J Max. | Min. |Max. | Unit
Combinatorial Mode Parameters
tpp Input to Combinatorial Output 8.5 10 12 15 ns
tpDL Input to Output Through Transparent Input or 11.5 13 18 22 ns
Output Latch
tPDLL Input to Output Through Transparent Input and 135 15 20 24 ns
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
twL 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 2 3 4 ns
tix Input Register or Latch Hold Time 2 2 3 4 ns
tico Input Register Clock or Latch Enable to Combina- 12 14 19 24 ns
torial Output
ticoL Input Register Clock or Latch Enable to Output 14 16 21 26 ns
Through Transparent Output Latch
Note:

6. All AC parameters are measured with 16 outputs switching.
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Switching Characteristics Over the Operating Rangel®l (continued)
7C371i—-83 | 7C371i—66
7C371i—-143 | 7C371i-110 | 7C371iL-83 | 7C371iL—-66
Parameter Description Min. | Max. | Min. | Max. | Min. ] Max. | Min. 1 Max. | Unit
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 12 14 19 24 ns
Delay (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
tHL Hold Time for Input Through Transparent 0 0 0 0 ns
Latch from Output Register Clock or Latch
Enable
fmMAx1 Maximum Frequency with Internal Feed- 143 111 83.3 66.6 MHz
back (Least of 1/tscs, 1/(ts + ty), or
1/tco)l!
fmaxz Maximum Frequency Data Path in Output | 166.7 153.8 100 83.3 MHz
Registered/Latched Mode (Lesser of 1/(twr
+ twr), U(ts + tn), or Utco)P!
fMmaxs Maximum Frequency with external feedback | 91 80 50 41.6 MHz
(Lesser of 1/(tco + ts) and 1/(twy, +
twi))P!
tog—tig | Output Data Stable from Output clock Mi- 0 0 0 0 ns
37x nus Input Register Hold Time for 7C37x(5:7]
Pipelined Mode Parameters
tics Input Register Clock to Output Register 7 9 12 15 ns
Clock
fMAx4 Maximum Frequency in Pipelined Mode 125 111 76.9 62.5 MHz
(Least of 1/(tco + tis), 1/tics, 1/(twr, +
twr), 1/(tis + tim), or 1/tscs)
Reset/Preset Parameters
tRwW Asynchronous Reset Widthl°] 8 10 15 20 ns
tRR Asynchronous Reset Recovery Timel°] 10 12 17 22 ns
trRO Asynchronous Reset to Output 14 16 21 26 ns
tpw Asynchronous Preset Width(>] 8 10 15 20 ns
tpR Asynchronous Preset Recovery Timel] 10 12 17 22 ns
tpo Asynchronous Preset to Output 14 16 21 26 ns
tPOR Power-On Resetl”] 1 1 1 1 us
Note: '

7. 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 tem-
perature and at the same power supply voltage.
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Switching Waveforms

Combinatorial Qutput

INPUT
comslNgTUOTF‘;ISIT- ><><><>< 76871111
.
Registered Output
INPUT *
I ts ety
CLOCK N\ \'—
tco
i XX
1 twh | twi ~
cLOCK ~ / L___}— 7¢371i-12
Latched Output
INPUT >< ><
ts i t
LATCH ENABLE
[~ tppL co

"outeuT X X

7¢371i-13
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Switching Waveforms (continued)

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

tH

| twH

7c371i-14

Clock to Clock

REGISTERED
INPUT

INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

tics

H_/‘/—

7¢371i-15

Latched Input

LATCHED INPUT

LATCH ENABLE

COMBINATORIAL
OUTPUT

LATCH ENABLE

s tH

[<— tPDL

tico

XX

l twH

twe

7¢371i-16
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Switching Waveforms (continued)
Latched Input and Output

LATCHED INPUT X

( )

(Y

je— tppLL

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPUT LATCH
ENABLE

ticoL

fe—— tg|. ———>
— fe—  ty

tics

LATCH ENABLE ,L

twh WL
\ —_— l 76371117

Asynchronous Reset

taw

INPUT X K
[e—tro
Gt XXX
l«— 1RR
erocx 7c371i-18
Asynchronous Preset
trw
INPUT X X
le—— tpo
it XXX
[« trR
erock 7¢371i-19
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Switching Waveforms (continued)
Power-Up Reset Waveform
POWER 10% Z 90% Yee
SUPPLY VOLTAGE —_—
tPoOR
R KKK
OUTPUTS ts
/_____.
cLock NS p
tpor MAX = 1 ps fe— tyy ——
7¢371i-20
Output Enable/Disable
INPUT
ter tea
N Z
QUTPUTS > KL .
Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
143 CY7C371i—143AC Ad4 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—83AI Ad4 44-1ead Thin Plastic Quad Flat Pack | Industrial
CY7C371i—-83]J1 J67 44-Lead Plastic Leaded Chip Carrier
83 CY7C371iL-83AC Ad4 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371iL—-83]C J67 44-Lead Plastic Leaded Chip Carrier
CY7C371iL—-83Al Ad4 44-Lead Thin Plastic Quad Flat Pack Industrial
CY7C371iL—-83J1 J67 44-Lead Plastic Leaded Chip Carrier
66 CY7C371i—-66AC Ad44 44-Lead Thin Plastic Quad Flat Pack Commercial
CY7C371i—66JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371i—66A1 A44 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371i—66J1 J67 44-Lead Plastic Leaded Chip Carrier
66 CY7C371iL—-66AC A44 44-Lead Thin Plastic Quad Flat Pack | Commercial
CY7C371iL—-66JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C371iL—66AI A44 44-Lead Thin Plastic Quad Flat Pack | Industrial
CY7C371iL—-66J1 J67 44-Lead Plastic Leaded Chip Carrier

Document #: 38—00497

Warp2, Warp2+, Warp3, FLASH370, FLASH370i, ISR, and UltraLogic are 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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Features

e 64 macrocells in four logic blocks
32 1/O pins

6'dedicated inputs including 2 clock
pins

In-System Reprogrammable (ISR™)
Flash technology

— JTAG interface

No hidden delays

e High speed

—fmax = 125 MHz

—tpp = 10 ns

—ts =5.5ns

—tco = 6.5 ns

Fully PCI compliant

e Available in 44-pin PLCC and CLCC
packages

o Pin compatible with the CY7C371i
Functional Description
The CY7C372i is an In-System Repro-

grammable ComplexProgrammable Logic
Device (CPLD) and is part of the

ADVANCED INFORMATION CY7C372i

UltraLLogic™ 64-Macrocell Flash CPLD

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 de-
vices, the CY7C372iis electrically erasable
and In-System Reprogrammable (ISR),
which simplifies both design and manufac-
turing flows, thereby reducing costs. The
Cypress ISR function is implemented
through a 4-pin serial interface. Data is
shifted in and out through the SDI and
SDO pins, respectively, using the program-
ming voltage pin (Vpp). These pins are
dual function, providing a pin-compatible
upgrade to earlier versions of FLASH370 ™
devices. Additionally, because of the supe-
rior routability of the FLASH370i devices,
ISR often allows users to change existing
logic designs while simultaneously fixing
pinout assignments.

The 64 macrocells in the CY7C372i are di-
vided between four logicblocks. Each logic

block includes 16 macrocells, a 72 x 86
product term array, and an intelligent
product term allocator.

Thelogicblocksin the FLASH370i architec-
ture are connected with an extremely fast
and predictable routing resource—the
Programmable Interconnect Matrix
(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370i family,
the CY7C372i is rich in I/O resources. Ev-
ery two macrocells in the device feature an
associated I/O pin, resulting in 32 I/O pins
on the CY7C372i. In addition, there are
four dedicated inputs and two input/clock
pins.

Finally, the CY7C372ifeatures a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used.
or the type of application, the timing pa-
rameters on the CY7C372i remain the
same.

Logic Block Diagram INPUTS CLOCK
INPUTS
4 2
INPUT/CLOCK
MACROCELLS MACROCELLS
X 2 & + pd 2
8Os LOGIC LOGIC 81/0s
V0o-1/07 <> BLOCK % | pim 3 | BLOCK [ >—1—<"=> VOx-I/Os
A D
16 16
81/0s LOGIC LOGIC 81/0s
1/0g—1/045 BLOCK 36 36 BLOCK 1/016—1/O23
< Bo o <
16 16
) 16
737211
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) 55 6.0 8 10 10
Maximum Clock to Output, tco (ns) 6.5 6.5 8 10 10
Maximum Supply Commercial 280 250 250 250 125
Current, Icc (mA) — -
Military/Industrial 300 300
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Pin Configuration

1/047/SDI
1/026
1/025
1/024
CLK1/lg
GND

7¢372i-2

Functional Description (continued)
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 product 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 available 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 func-
tions 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 as-
signed to any of the logic block macrocells (this is called product

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

Storage Temperature ................... —65°Cto +150°C
Ambient Temperature with

Power Applied .................... ... —55°Cto +125°C
Supply Voltage to Ground Potential ......... -0.5V to +7.0V
DC Voltage Applied to Outputs

inHighZState .......................... -0.5V to +7.0V
DClInput Voltage ....................... —0.5Vto +7.0V
DCProgram Voltage .............................. 12.5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V

(per MIL-STD-883, Method 3015)

term steering). Furthermore, product terms can be shared among
multiple macrocells. This means that product terms that are com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLASH370 PLDs. Note that
product term allocation is handled by software and is invisible to
the user.

1/0 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 allocator. The macrocell
includes a register that can be optionally bypassed. It also has po-
larity control, and two global clocks to trigger the register. The I/O
macrocell also features aseparate 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 I/O macrocell. Again, it
includes a register that can be configured as combinatorial, asa 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 addition of input register capability.
The user can program the buried macrocell to act as an input regis-
ter (D-type or latch) whose input comes from the I/O pin
associated with the neighboringmacrocell. The output ofallburied
macrocells is sent directly to the PIM regardless of its config-
uration.

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.

Development Tools

Development software for the CY7C372i is available from
Cypress’s Warp2™ , Warp2+ ™, and Warp3™ software packages.
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 contact your local Cy-
press representative for further information.

Latch-Up Current ...................coooo... >200 mA
Operating Range
Ambient
Range Temperature Vce

Commercial 0°Cto +70°C 5V 5%

Industrial —40°Cto +85°C 5V = 10%

Militaryl!] —55°Cto +125°C 5V + 10%
Note:

1. Tp is the “instant on” case temperature.
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Parameter Description Test Conditions Min. Max Unit
Vou Output HIGH Voltage Vee = Min. | Iog = —3.2 mA (Com’)/Ind) 24 v
Iog = —2.0 mA (Mil) v
VoL Output LOW Voltage Vee = Min. | Iop = 16 mA (Com’l/Ind) 0.5 \'%
IoL = 12 mA (Mil) v
Vi Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputs31 | 2.0 7.0 \%
viL Input LOW Voltage Guaranteed Input Logical LOW Voltage for all Inputsi! | —0.5 0.8 v
Iix Input Load Current GND < Vi< Vce -10 +10 nA
loz Output Leakage Current GND < Vg < V¢, Output Disabled -50 +50 nA
Ios Output Short Ve = Max, Vour = 0.5V -30 -160 | mA
Circuit Currentl4 51
Icc Power Supply Current[6] Vee = Max, Ioyt = 0 mA, Com’l 250 mA
f =1mHz, Viy = GND, Vcc
Com’l “I”” —66 125 mA
Com’l —125 280 mA
Mil/Industrial 300 mA
Capacitancel]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance VIn = 5.0V at f=1 MHz 10 pF
Cout Output Capacitance Vour = 5.0Vatf=1MHz 12 pF
Endurance Characteristicsl]
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 in-

formation.

3. These are absolute values with respect to device ground. All over-

5. Tested initially and after any design or process changes that may affect
these parameters.
6. Meaured with 16-bit counter programmed into each logic block.

shoots 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. Voyut = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms
238Q (com’l 238Q (com’l)
3190 gf,f,? ) 3190 (mil)
5V 5V
ouTPUT 700 com) OuTPUT 1 1700 (com)
b3 com’ < 2362 (mil
35 pF I § 2362 (mi 5 pFl i (il
hl;lglAL'J\%NG = = !,';lg'AUN%NG = = 7¢372i-3
SCOPE (a) SCOPE ®)
ALL INPUT PULSES
Equivalent to: THEVENIN EQUIVALENT 3.0v
99Q (com’l)
136Q (mil) 2,08V (com’l) GND

OUTPUT O———wWA———0 2,13V (mil)

<2ns <2ns

(© 7c372i-4
Parameter Vx Output Waveform—Measurement Level
tER (-) 1.5V Vv,
OH g 5v Vx
t 2.6V
ER (+) VoL ﬂ{:#b——— Vx
tEA (+ 15v 0.5V. fe—-— vV
(+) Vy = OH
tEA (-) Vihe \V
*705v VoL
(d) Test Waveforms
Switching Characteristics Over the Operating Rangel’]
7C372i—66
7C372i—-125 | 7C372i—-100 | 7C372i—-83 | 7C372iL-66
Parameter Description Min. ] Max. | Min. I Max. Min.—l Max. | Min. | Max. | Unit
Combinatorial Mode Par ters
tpD Input to Combinatorial Output 10 12 15 20 ns
tppL Input to Output Through Transparent Input or 13 15 18 22 ns
Output Latch
tPDLL 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 Timel5] 3 3 4 5 ns
twH Clock or Latch Enable Input HIGH Timel5] 3 3 4 5 ns
tis Input Register or Latch Set-Up Time 2 2 3 4 ns
tiH 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 Out- 16 18 21 26 ns
put Through Transparent Output Latch

Note:
7. All AC parameters are measured with 16 outputs switching.
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Switching Characteristics Over the Operating Rangel] (continued)

7C372i—-66
7C372i—-125 | 7C372i—100 | 7C372i—83 | 7C372iL—66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Output Registered/Latched Mode Parameters )
tco Clock or Latch Enable to Output 6.0 6.5 8 10 ns
ts Set-Up Time from Input to Clock or Latch En- | 5.5 6 8 10 ns
able
tH Register or Latch Data Hold Time 0 0 0 0 ns
tcoz Output Clock or Latch Enable to Output 14 16 19 24 ns
Delay (Through Memory Array)
tscs Output Clock or Latch Enable to Output 8 10 12 15 ns
Clock 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 En-
able :
tHL 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

in Output Registered Mode (Least of 1/tscs,
1/(ts + tg), or 1/tco)l!

fmax2 Maximum Frequency Data Path in Output 153.8 153.8 125 100 MHz
Registered/Latched Mode ([Lesser of 1/(twr, +

twr), 1/(ts + tu), or 1/tco)l’)
fMaxs Maximum Frequency with External Feedback | 83.3 80 62.5 50 MHz
(Lesser of 1/(tco + ts) and 1/(twr. + twr))P!
tou—tig | Output Data Stable from Output clock Minus 0 0 0 0 ns
37x Input Register Hold Time for 7C37xI5 8
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock | 8 10 12 15 ns
fMAX4 Maximum Frequency in Pipelined Mode 125 100 83.3 66.6 MHz

(Least of 1/(tco + tis), Ytics, V(twL + twn),
1/(trs # try), or 1/tscs)P!

Reset/Preset Parameters

" trRw Asynchronous Reset Widthl°] 10 12 15 20 ns
tRR Asynchronous Reset Recovery Timel”] 12 14 17 22 ns
tRO Asynchronous Reset to Output 16 18 21 26 ns
tpw 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
tPOR Power-On Reset!>] 1 1 1 1 us

Note:

8. 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 tem-
perature and at the same power supply voltage.
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Switching Waveforms

Combinatorial Output

INPUT T
I tpD .
COMBINATORIAL
OUTPUT

Registered Output

INPUT *
t

CLOCK _——_\ \_-

tco

it XX

twH ! twi '
CLOCK J’ l /" :
7¢372i-6

7¢372i-5

Latched Output

INPUT >< *
ts | tH |
LATCH ENABLE }

le— tpp tco
HoUTeuT X X XX

7¢3721-7
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Switching Waveforms (continued)
Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT >< ><

twhH WL
CLOCK J/ ‘J\ J( !
7¢372i-8

Clock to Clock

REGISTERED
INPUT X

INPUT REGISTER
CLOCK

) tics - tscs

OUTPUT
REGISTER CLOCK

7c372i-9

Latched Input

LATCHED INPUT a(

tis tiH 1
LATCH ENABLE Jl/

[<— tppDL tico
COMBINATORIAL
OUTPUT >< ><

twH - twi
LATCH ENABLE ,l/ L l
7c372i10

3-88



=N
= = ADVANCED INFORMATION CY7C372i

—=# CYPRESS

Switching Waveforms (continued)
Latched Input and Output

LATCHED INPUT X >< >/‘
N—
fe— tppiL
LATCHED
OUTPUT
ticoL tsL
— f—— 1
INPUT LATCH HL
ENABLE
tics
OUTPUT LATCH
ENABLE /

twH twi
LATCH ENABLE l L j
7¢372i-11

Asynchronous Reset

tRw

NPUT Y \Y

le——— tpo

Rt | XX XX

le——— tpR

CLOCK

7¢372i-12

Asynchronous Preset

trw

INPUT >< >K

nim—)

factT XX XX
|

tpR
CLOCK l

7¢372i-13
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Switching Waveforms (continued)
Power-Up Reset Waveform
ve Vee
POWER 109%,/] 90%
SUPPLY VOLTAGE =
tPor
REGISTERED
ACTIVE Low XXX X XXX
OUTPUTS ts
CLOCK NN A/
tpor MAX = 1 us ja— tw ——> 7c372i-14
Output Enable/Disable
INPUT
ter tea
AN .
OUTPUTS > AN
70372115
Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
125 CY7C372i—-125]C J67 44-Lead Plastic Leaded Chip Carrier Commercial
100 CY7C372i—-100JC J67 44-Lead Plastic Leaded Chip Carrier Commercial
83 CY7C372i-83]C J67 44-Lead Plastic Leaded Chip Carrier Commercial
CY7C372i—83J1 J67 44-Lead Plastic Leaded Chip Carrier Industrial
CY7C372i-83YMB Y67 44-Lead Ceramic Leaded Chip Carrier Military
66 CY7C372i-66JC J67 44-Lead Plastic Leaded Chip Carrier Commercial
CY7C372i—-66YMB Y67 44-Lead Ceramic Leaded Chip Carrier Military
CY7C372i—66J1 J67 44-Lead Ceramic Leaded Chip Carrier Industrial
66 CY7C372iL-66JC J67 44-Lead Ceramic Leaded Chip Carrier Commercial

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Via 1,2,3
ViL 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3

Document #: 38-00498

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tco 9,10, 11
tico 9,10, 11
ts 9,10, 11
tH 9,10, 11
tis 9,10, 11
tiH 9,10, 11
tics 9,10, 11

ISR, UltraLogic FLASH370, FLASH370i, Warp2, Warp2+, and Warp3 are 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.



Features

64 macrocells in four logic blocks
64 1/0 pins

6 dedicated inputs including 4 clock
pins

In-System Reprogrammable (ISR ™)
Flash technology

— JTAG interface

o No hidden delays

High speed

— fmax = 125 MHz

—tpp = 10 ns

—ts = 5.5 ns

—tco = 6.5 ns

o 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 Repro-
grammable ComplexProgrammable Logic
Device (CPLD) and is part of the

ADVANCED INFORMATION

CY7C373i

UltralLogic™ 64-Macrocell Flash CPLD

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 UltraLogic FLAsSH370i de-
vices, the CY7C373iiselectrically erasable
and In-System Reprogrammable (ISR),
which simplifies both design and manufac-
turing flows, thereby reducing costs. The
Cypress ISR function is implemented
through a 4-pin serial interface. Data is
shifted in and out through the SDI and
SDO pins, respectively, using the program-
ming voltage pin (Vpp). These pins are
dual function, providing a pin-compatible
upgrade to earlier versions of FLASH370 ™
devices. Additionally, because of the supe-
rior routability of the FLASH370i devices,
ISR often allows users to change existing
logic designs while simultaneously fixing
pinout assignments.

The 64 macrocells in the CY7C373i are di-
vided between four logicblocks. Eachlogic

block includes 16 macrocells, a 72 x 86
product term array, and an intelligent
product term allocator.

The logicblocks in the FLASH370i architec-
ture are connected with an extremely fast
and predictable routing resource—the
Programmable  Interconnect Matrix
(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370i family,
the CY7C373iis rich in I/O resources. Ev-
ery macrocell in the device features an
associated I/O pin, resulting in 64 I/O pins
on the CY7C373i. In addition, there are
two dedicated inputs and four input/clock
pins.

Finally, the CY7C373ifeatures a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C373i remain the
same.

Logic Block Diagram INPUTS CLOCK
INPUTS
4 2
INPUT/CLOCK
M ACRO|C'\IIET_LLJ;- MACROCELLS
42 L 2
'
16 1/Os LOGIC LOGIC 16 1/0s
1/00-1/015 <> BLOCK 36 PIM 36 BLOCK +—<_"> 1/045—1/Og3
A D
16 16
16 1/0s LOGIC LOGIC 16 1/0s
1/016—1/Og1 <J—{ sLock 36 36 BLOCK > 1/032=1/047
Q o o 7<:>
16 16
32 32 7C373i-1
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, tco (ns) 6.5 6.5 8 10 10
Maximum Supply Commercial 280 250 250 250 125
Current, Icc (mA) -
Industrial 300 300
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Pin Configurations

PLCC
Top View

GND
1/0g 1/0s5
1/0g

1/010/SCLK :;g:/SDI
11044 1om
1/012 o,
/013 1On
V014 1/049
11015 et

CLKVO/IO CLK3/ly
CcC
GND SND
CLK1/l4 CE?Q/'L’»
11046 Cur
/017 1/04g
11018 for
11019 Ony
/020 11043
11021 fon
oz
23
GND 1/040
7C373i-3
TQFP
Top View
OMNOWL YO A~008 a0 o 3353335 8o
4 Zz 0
é’ggggggggé’c#;’fggggg‘g}} 2

NANNNNNNANANAAANANANANNN

scik
GND ]
1/0g C—]
1109 T}
11010 T}
1oy ]
1104, ==
1/043
11014 =]
015
ClLKo/le ]
Vee
[V[oR m—
[cN 3 m—
CLKy/ly ]
11045 ]
1107
1101
11019 ]
1100 ]
10 ]
11020 ]
10,5 T
Vee

Ne

10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 8281 8079 7877 76

©CENOO B WN =
3

=Y

13
14
15
16
17
18
19
20
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22
23
24
25 26 27 28 29 30 31 32 3334 35 36 37 38 39 40 41 42 43 44 45 4647 48 49 50
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SMODE
GNI
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7C373i-2
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Functional Description (continued)

Logic Block

The number of logic blocks distinguishes the members of the

FLAsH370i family. The CY7C373iincludes four logic blocks. Each

logic block is constructed of a product term array, a product 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 available in both
positive and negative polarity, making the overall arraysize 72x 86.
This large array in each logic block allows for very complex func-
tions 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 inclusive can be
assigned to any of the logic block macrocells (this is called product

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.

Development Tools

Development software for the CY7C373i is available from Cy-
press’s Warp2™ , Warp2+ ™, and Warp3 ™ software packages. Both
of these products are based on the IEEE standard VHDL language.
Cypress also supports third-party vendors suchas ABEL ™, CUPL™,
and LOG/iC™. Please contact your local Cypress representative for
further information.

Maximum Ratings

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

Storage Temperature —65°C to +150°C

Ambient Temperature with
Power Applied

—-55°Cto +125°C

term steering). Furthermore, product terms can be sharedamong  Supply Voltage to Ground Potential . . . . .. ... -0.5Vto +7.0V
multiple macrocells. This means that product terms that are com- DC Voltage Applied to Outputs
mon to more than one output can be implementedinasingleprod- .~ ¥y 8¢ 3PP P _
! . inHighZState .......................... 0.5V to +7.0V
uct term. Product term steering and product term sharing help to
increase the effective density of the FLASH370i CPLDs. Note that ~DCInput Voltage .............oovviin. —0.5Vto +7.0V
the product term allocator is handled by software and isinvisibleto  DC Program Voltage .......................cooun. 12.5V
the user. Output Current into QUEPULS ..« .vvevreeennennn.s 16 mA
I/0 Macrocell Static Discharge Voltage ........................ >2001V
Each of the macrocells on the CY7C373i has a separate [/O pin ~ (Per MIL-STD-883, Method 3015)
associated with it. In other words, eachI/O pinissharedbytwoma- ~ Latch-Up Current ................ ..., >200 mA
crocells. The input to the macrocell is the sum of between 0 and 16 .
product terms from the product term allocator. The macrocellin-  Operating Range
cludes a register that can be optionally bypassed, polarity control Ambient
over the input sum-term, and two global clocks to trigger the regis-
ter. The macrocell also features a separate feedback path to the Rangt.! ’Io‘emperatu:e Vee
PIM so that the register can be buried if the I/O pin is used as an Commercial 0°Cto +70°C 5V £5%
mput. Industrial —40°C to +85°C 5V = 10%
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min. | Iog = —3.2 mA (Com’l/Ind) 24 \'%
VoL Output LOW Voltage Vce = Min. | Iop = 16 mA (Com’l/Ind) 0.5 \Y%
Vin Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputs!l] 2.0 7.0 v
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for all Inputslll | —0.5 0.8 v
Irx Input Load Current GND < Vi< V¢ -10 +10 nA
Ioz Output Leakage Current | GND < Vg < V¢, Output Disabled -50 +50 nA
Ios Output Short Vce = Max., Voyur = 0.5V =30 | —-160 mA
Circuit Current(2 3]
Icc Power Supply Currentll | Voe = Max,, Ioyt = 0 mA, Com’l 250 mA
f=1mHz, Viy = GND, Vce Com1°L, —66 125 | mA
Com’l —125 280 mA
Industrial 300 mA
Notes:
1. These are absolute values with respect to device ground. All over- 3. Tested initially and after any design or process changes that may affect
shoots due to system or tester noise are included. these parameters.
2. Not more than one output should be tested at a time. Duration of the 4. Measured with 16-bit counter programmed into each logic block.

short circuit should not exceed 1 second. Voyt = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.
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Capacitancel3]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance VIN = 5.0V at f=1 MHz 10 pF
Cout Output Capacitance Vour =5.0Vatf=1MHz 12 pF
Endurance Characteristics(®]
Parameter Description Test Conditions Min. Max. 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
5v 5V 3.0V
90%
OUTPUT 4 OUTPUT 4 Y 0%
$ 170Q (COM'L) s °
35 pFl "L 2360 (MIL) 5pF j’L GND R ,
INCLUDING = = INCLUDING = = gy =2 =z2ns
JIG AND - - JIG AND - = 170Q (COM'L)
SCOPE SCOPE
(a) (b) 7C373i-4 (© 7C373i-5
Equivalent to: THEVENIN EQUIVALENT
99Q (COM’L)
2,08V (COM'L)
OUTPUT O———wW\——0
Parameter | Vx Output Waveform—Measurement Level
tER (-) 1.5V
VoHGTy Vx
tER 2.6V . e
+) VoL 0.5V = Vx
tEA (+) 1.5v Vi 0.5V%=J¢——_ Vou
he—
tEA (-) Vihe vV
X705V VoL
(d) Test Waveforms
Switching Characteristics Over the Operating Rangel5]
7C373i—66
7C373i—125 | 7C373i—100 | 7C373i—83 | 7C373iL—66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tpD Input to Combinatorial Output 10 12 15 20 ns
tpDL Input to Output Through Transparent Input or 13 15 18 22 ns
Output Latch
tPDLL 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

Note:
5. All AC parameters are measured with 16 outputs switching.
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Switching Characteristics Over the Operating Rangel5! (continued)

7C373i—66
7C373i—125 | 7C373i—100 | 7C373i—-83 [ 7C373iL—-66
Parameter Description Min. I Max. | Min. | Max. | Min. | Max. | Min. l Max. | Unit
Input Registered/Latched Mode Parameters
twL Clock or Latch Enable Input LOW Timel’] 3 3 4 5 ns
twH Clock or Latch Enable Input HIGH Time!3! 3 3 4 5 ns
tis Input Register or Latch Set-Up Time 2 2 3 4 ns
tiH 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 55 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 14 16 19 24 ns
Delay (Through Memory Array)
tscs Output Clock or Latch Enable to Output 8 10 12 15 ns
Clock 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
tHL Hold Time for Input Through Transparent 0 0 0 0 ns
Latch from Output Register Clock or Latch
Enable
fmMAx1 Maximum Frequency with Internal Feedback | 125 100 83 66 MHz
(Least of 1/tgcs, 1/(ts + ty), or l/tco)[3]
fMax2 Maximum Frequency Data Path in Output 153.8 1538 125 100 MHz

Registered/Latched Mode ([Lesser of 1/(twr +
twh), 1(ts + tu), or 1/tco)!

fMaX3 Maximum Frequency of (2) CY7C373is with 83.3 80 62.5 50 MHz
External Feedback (Lesser of 1/(tco + ts) and
1(twr. + twi))P!

tog—ti | Output Data Stable from Output clock Minus 0 0 0 0 ns
37x Input Register Hold Time for 7C37xI3. ]

Pipelined Mode Parameters

tics Input Register Clock to Output Register Clock | 8 10 12 15 ns
YN Maximum Frequency in Pipelined Mode (Least | 125 83.3 66.6 50.0 MHz

of 1/(tco + tis), /tics, 1/(twr + twn), 1/(tis
+ tiy), or Ltgeg)?

Reset/Preset Parameters
tRW Asynchronous Reset Width!3] 10 12 15 20 ns
tRR Asynchronous Reset Recovery Timel’] 12 14 17 22 ns
trRO Asynchronous Reset to Output 16 18 21 26 ns
tpw Asynchronous Preset Width!3] 10 12 15 20 ns
PR Asynchronous Preset Recovery Timel’] 12 14 17 22 ns
tpo Asynchronous Preset to Output 16 18 21 26 ns
tPOR Power-On Reset[?] 1 1 1 1 us
Note:
6. This specification is intended to guarantee interface compatibility of specification is met for the devices operating at the same ambient tem-
the other members of the CY7C370i family with the CY7C373i. This perature and at the same power supply voltage.
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Switching Waveforms

Combinatorial Output
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INPUT
I trp |
XXX
7C373i-6
Registered Output
INPUT

REGISTERED
OUTPUT

xx;’(

I twh » twe {
CLOCK J L/l/—

7C373i-7

Latched Output

INPUT

LATCH ENABLE

< =)

LATCHED
OUTPUT

X XX;|<

7C373i-8
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Switching Waveforms (continued)

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

twH

7C373i-9

Clock to Clock

REGISTERED
INPUT

INPUT REGISTER

CLOCK
I tics | tscs
OUTPUT
REGISTER CLOCK
7C373i-10
Latched Input

LATCHED INPUT

LATCH ENABLE

COMBINATORIAL
OUTPUT

LATCH ENABLE

[e—ts }L tH

r— tppL.

h tico

XX

XX

L twH twi i
7C373i-11
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Switching Waveforms (continued)
Latched Input and Output

LATCHED INPUT X >< >C

<— tppLL

LATCHED
OUTPUT

ticoL tsL
—> «—  thy

INPUT LATCH
ENABLE

tics

OUTPUT LATGH S~
ENABLE A

} twH
LATCH ENABLE
/' 7C373i12

Asynchronous Reset

j—— tgyy —— |

INPUT X X

l«—— tRo

SR XXXX

l&—— trR

CLOCK

7C373i-13

Asynchronous Preset

tpw

INPUT >< ><

le—— tpo

REGISTERED
OUTPUT

[ tPR

CLOCK

7C373i-14




— CY7C373i
=2 CYPRESS ADVANCED INFORMATION i

Switching Waveforms (continued)

Power-Up Reset Waveform

- Vee
POWER 10%,/] 90%
SUPPLY VOLTAGE =
trPor
REGISTERED
ACTIVE LOW
Ve Low XXXXXXX
N\ /
CLOCK \ N y,
tpor MAX = 1 pus le— tw — 7C373-15
Output Enable/Disable
INPUT
ter tea
Z
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—-125]JC 183 84-Lead Plastic Leaded Chip Carrier

100 CY7C373i—100AC A100 100-Pin Thin Quad Flatpack Commercial
CY7C373i—-100JC 183 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—83AI A100 100-Pin Thin Quad Flatpack Industrial
CY7C373i-83]1 183 84-Lead Plastic Leaded Chip Carrier

66 CY7C373i—66AC A100 100-Pin Thin Quad Flatpack Commercial
CY7C373i—66JC 183 84-Lead Plastic Leaded Chip Carrier
CY7C373i—66Al A100 100-Pin Thin Quad Flatpack Industrial
CY7C373i-66]1 J83 84-Lead Plastic Leaded Chip Carrier

66 CY7C373iL~-66JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial

Document #: 38-00495

FLasH370, FLasH370i, ISR, UltraLogic, Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor Corporation.
ABEL is a trademark of Data I/0 Corporation.

LOG/iC is a trademark of Isdata Corporation.

CUPL is a trademark of Logical Devices Incorporated.
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Features

128 macrocells in eight logic blocks
64 1/O pins

6 dedicated inputs including 4 clock
pins

In-System Reprogrammable (ISR™)
Flash technology

— JTAG interface

o No hidden delays

e High speed

— fmax = 100 MHz

—tpp = 12 ns

—tg = 6ns

—tco =7ns

Fully PCI compliant

® Available in 84-pin PLCC, 84-pin
CLCC, and 100-pin TQFP packages

o Pin compatible with the CY7C373
Functional Description

The CY7C374i is an In-System Repro-
grammable Complex Programmable Log-
ic Device (CPLD) and is part of the

CYPRESS

ADVANCED INFORMATION

CY7C374i

UltraLogic™ 128-Macrocell Flash CPLD

FLASH370i™ family of high-density, high-
speed CPLDs. Like all members of the
FLasu370i family, the CY7C374i is de-
signed to bring the case of use as well as
PCI Local Bus Specification support and
high performance of the 22V10 to high-
density CPLDs.

Like all of the UltraLogic FLASH370i de-
vices, the CY7C374iis electrically erasable
and In-System Reprogrammable (ISR),
which simplifies both design and manufac-
turing flows thereby reducing costs. The
Cypress ISR function is implemented
through a 4-pin serial interface. Data is
shifted in and out through the SDI and
SDO pins, respectively using the program-
ming voltage pin (Vpp). These pins are
dual function providing a pin-compatible
upgrade to earlier versions of the
FLASH370™ devices. 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 128 macrocells in the CY7C374i are
divided between eight logic blocks. Each

logic block includes 16 macrocells, a 72 x
86 prodyct term array, and an intelligent
product term allocator.

Thelogicblocksin the FLASH370i architec-
ture are connected with an extremely fast
and predictable routing resource—the
Programmable  Interconnect Matrix
(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370i family,
the CY7C374i is rich in I/O resources. Ev-
ery two macrocells in the device feature an
associated I/O pin, resulting in 64 I/O pins
on the CY7C374i. In addition, there are
two dedicated inputs and four input/clock
pins.

Finally, the CY7C374i features a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C374i remain the
same.

Logic Block Diagram INPUTS CLOCK
4INPUTS
INPUT INPUT/CLOCK
MACROCELLS MACROCELLS
% 4 v v ,l, 4
81/0s LOGIC LOGIC 81/0s
/0o-1/07 «—>—+<J}— BLOCK 36 36| BLOCK >t+<= "Os6~10es
A H
16 PIM 16 *
81/0s LOGIC LOGIC 81/0s
1/0g~1/O45 <:>{—<}— BLOCK 36 36 | BLOCK [[>{r<—> 1/0s~1I0ss
B 6 6 G
81/0s LOGIC LOGIC 81/0s
1/046~1/O23 BLOCK 36 36 | BLOCK 1/040=1/047
<<H 0 0 <
1 16 16 I
81/0s LOGIC LOGIC 81/0s
1/024~1/O3 BL 36 36 | BLOCK 1/032~1/Og9
< ocK 0 D> <>
16 16 7C37414
32 32
Selection Guide
7C374i—~100 | 7C374i—-83 | 7C374i—66 | 7C374iL—66
Maximum Propagation Delay tpp (ns) 12 15 20 20
Minimum Set-Up, tg (ns) 6 8 10 10
Maximum Clock to Output, tco (ncs) 7 8 10 10
Maximum Supply Commercial 300 300 300 150
t
Current, Icc (mA) Military/Industrial 370 370
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Pin Configurations

GND
>

9 1/054/SDI
1/01¢/SCLK 1502;/
1/044 1/0s2
012 /081
11015 10gp
:/g“ 1/Oag

/015 1/0,

CLKO/ly CLKGN,

e GND
D
v

CLK1/ly c?.f(zna
/016 11047
/017 1/04g
O1s 1045
11049 1/044
11020 1/043
1/021 11042
11022 Og,

11025 031 10,

GND a2 “

7C3741-2

PLCC/CLCC
Top View

-9 58
o002 a O 285383 -nD
z

888000000000z

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl’lﬂﬁﬂﬂﬂ

10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76
75 |3 spI
sck ] 1 74 =3 vee
GND ] 2 73 [ 1/0ss
110g == 3 72 = V054
og ] 4 71 == 1/0s3
11010 = 5 70 =3 1/0s,
onw E—l e 69 [ /05,
1/042 7 68 |—3 1/Oso
/013 8 67 |— 1/Osg
/014 9 66 |— 104
11015 ] 10 65 b—3 CLKy/ls
Clkoly ] 11 64 |—J GND
vee =] 12 63 I—2 NC
ne = 13 62 |—1 Vee
ano ) 14 61 |—J CLKafly
CLkyh ] 15 60 =3 104
1016 C—] 16 59 =1 1/O4
oy, £ 17 58 = 1/04s
1101 ] 18 57 =3 1/04
11019 =1 19 56 [ 1/0s3
11020 C—] 20 55 [—J 1/0g2
10 ] 21 54 |1 1/041
110 T 22 53 [—1 1/049
1103 —] 23 52 [—2J GND
Voo 24 51 [—3J NC
NC ] 25 26 27 28 29 30 31 32 3334 35 3637 38 39 40 41 42 43 44 45 4647 48 49 50
B
WO csnonowd 9 N a @~ o
§848488F 558288885885 38 8
2]
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Functional Description (continued)
Logic Block

The number of logic blocks distinguishes the members of the
FLasH370i family. The CY7C374iincludes eight logic blocks. Each
logic block is constructed of a product term array, a product 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 available 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 func-
tions 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 as-
signed 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 com-
mon to more than one output can be implemented in a single prod-
uct 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.

I/0 Macrocell

Half of the macrocells on the CY7C374i have I/O pins associated
with them. The input to the macrocell is the sum of between 0 and
16 product terms from the product term allocator. The I/O macro-
cell 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 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 I/O macrocell. Again, it
includes a register that can be configured as combinatorial, asa 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 addition of input register capability.
The user can program the buried macrocell to act as an input regis-
ter (D-type or latch) whose input comes from the I/O pin

associated with the neighboring macrocell. The outputof all buried
macrocells is sent directly to the PIM regardless of its config-
uration.

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.
Development Tools

Development software for the CY7C374i is available from
Cypress’s Warp2™, Warp2+™, and Warp3™ software packages.
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 contact your local
Cypress representative for further information.

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

Storage Temperature ................... —-65°Cto +150°C
Ambient Temperature with
Power Applied .............. ... ... —55°Cto +125°C
Supply Voltage to Ground Potential ......... -0.5V to +7.0V
DC Voltage Applied to Outputs
inHighZState .......................... -0.5Vto +7.0V
DClInput Voltage .............coovvvunn.n. -0.5Vto +7.0V
DCProgram Voltage ................cooiviinnnn. 12.5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ............c.cooiiuvinnnn... >200 mA
Operating Range
Ambient
Range Temperature Ve

Commercial 0°Cto +70°C 5V 5%

Industrial —40°Cto +85°C S5V +5%

Militaryl!] —55°Cto +125°C 5V = 10%
Note:

1. Tp is the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel?]

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min. Iog = —3.2 mA (Com’)/Ind) 2.4 v
Iog = —2.0 mA (Mil) \%
VoL Output LOW Voltage Vce = Min. IoL = 16 mA (Com’l/Ind) 0.5 v
IoL = 12mA (Mil) \'%
ViH Input HIGH Voltage Guaranteed Input Logical HIGH voltage for all inputs[3] 2.0 7.0 v
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for all inputst] =05 0.8 v
Iix Input Load Current GND < Vi < Ve -10 +10 nA
Ioz Output Leakage Current GND < Vg < V¢, Output Disabled -50 +50 uA
Ios Output Short Vce = Max., Vour = 0.5V =30 —160 mA
Circuit Currentl4 3]
Icc Power Supply Current Vce = Max,, Ioyt = 0mA, Com’l 300 mA
f=1mHz, Viy = GND, Vclf]
Com’l 150 mA
“I” —66
Mil./Ind. 370 mA
Capacitancels]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Vin = 5.0Vatf=1 MHz 10 pF
Cout Output Capacitance Vour =5.0Vatf=1MHz 12 pF
Endurance Characteristics(%]
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:
See the last page of this specification for Group A subgroup testingin- 5. Tested initially and after any design or process changes that may affect
formation. these parameters.

3. These are absolute values with respect to device ground. All over- 6. Measured with 16-bit counter programmed into each logic block.
shoots 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. Vour = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms
238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL) ALL INPUT PULSES
5V 5v 3.0v 0%
OUTPUT 4 OUTPUT p 170Q2 (COM'L) "
S ) < 236Q (MIL) 10%
35 pF S 170Q (COM'L)  5pF S GND
INCLUDING -1: L 2sse -I- L =2ns =2ns
JGAND  * - INCLYDING = -
SCOPE SCOPE
(a) (b) 7Ca741-4 © 7C374i-5
Equivalent to: THEVENIN EQUIVALENT
99Q (COM'L)
136Q (MIL) 2,08V (COM'L)
OUTPUT O———wW———0O 2.13V (MIL)
Parameter | Vx Output Waveform—Measurement Level
tER (-) 1.5V v,
O 5V Vx
terR 2.6V 0.5V A%
(+) VoL X
tEA (+) 1.5v O.SV%E——— Vou
Vx
tEA (-) Vihe v
X705V Vor
(d) Test Waveforms
Switching Characteristics Over the Operating Rangell
7C374i—66
7C374i—100 | 7C374i—83 | 7C374iL—66
Parameter Description Min. TMax. Min. | Max. | Min. [Max. Unit
Combinatorial Mode Parameters
tpD Input to Combinatorial Output 12 15 20 ns
tpDL Input to Output Through Transparent Input or Output Latch 15 18 22 ns
tPDLL Input to Output Through Transparent Input and Output 16 19 24 ns
Latches
tEA Input to Output Enable 16 19 24 ns
tER Input to Output Disable 16 19 24 ns
Input Registered/Latched Mode Par ters
twL Clock or Latch Enable Input LOW Timel5] 3 4 5 ns
twH Clock or Latch Enable Input HIGH Timel! 3 4 5 ns
tis Input Register or Latch Set-Up Time 2 3 4 ns
g Input Register or Latch Hold Time 2 3 4 ns
tico Input Register Clock or Latch Enable to Combinatorial 16 19 24 ns
Output
ticoL Input Register Clock or Latch Enable to Output Through 18 21 26 ns
Transparent Output Latch
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Switching Characteristics Over the Operating Rangel”] (continued)

7C374i—66
7C374i—100 | 7C374i—83 | 7C374iL.—-66

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

Output Registered/Latched Mode Parameters

tco Clock or Latch Enable to Output 7 8 10 ns

ts Set-Up Time from Input to Clock or Latch Enable 6 8 10 ns

tH Register or Latch Data Hold Time 0 0 0 ns

tco2 Output Clock or Latch Enable to Output Delay (Through 9 16 19 24 ns
Memory Array)

tscs Output Clock or Latch Enable to Output Clock or Latch 10 12 15 ns
Enable (Through Memory Array)

tsL Set-Up Time from Input Through Transparent Latch to 12 15 20 ns
Output Register Clock or Latch Enable

tHL Hold Time for Input Through Transparent Latch from Out- 0 0 0 ns
put Register Clock or Latch Enable

fmax1 Maximum Frequency with Internal Feedback 100 83 66 MHz
(Least of 1/tscs, 1/(ts + tg), or 1/tco)l®

fmaxa Maximum Frequency Data Path in Output Registered/ 143 125 100 MHz
Latched Mode (Lesser of 1/(twr, + twn), 1/(ts + tg), or
1/tco)

fmax3 Maximum Frequency with External Feedback 76.9 67.5 50 MHz
(Lesser of 1/(tco + ts) and 1/(twr, + twr))

toH—tin Output Data Stable from Output Clock Minus Input Register | 0 0 0 ns

37x Hold Time for 7C37x[*- 8]

Pipelined Mode Parameters

tics Input Register Clock to Output Register Clock 10 12 15 ns

fmaxa Maximum Frequency in Pipelined Mode (Least of 1/(tco + | 100 833 66.6 MHz

trs), 1tics, 1/(twr + twn), 1/(tis + tm), or 1/tscs)

Reset/Preset Parameters

trw Asynchronous Reset Widthl! 12 15 20 ns
tRR Asynchronous Reset Recovery Timel! 14 17 22 ns
trRO Asynchronous Reset to Output 18 21 26 ns
tpw Asynchronous Preset Widthl>] 12 15 20 ns
tpr Asynchronous Preset Recovery Timel] 14 17 22 ns
tpo Asynchronous Preset to Output 18 21 26 ns
tPOR Power-On Resetl®] 1 1 1 us

Note:

7. All AC parameters are measured with 16 outputs switching. 8. 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 tem-
perature and at the same power supply voltage.

Switching Waveforms

Combinatorial Output

INPUT

COMBINATORIAL ><><><><
OUTPUT

7C374i-6
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Switching Waveforms (continued)

Registered Output
INPUT

CLOCK

REGISTERED
QUTPUT

CLOCK

\. N

XXX

| twi
7C374i-7

twH

Latched Output

INPUT

LATCH ENABLE

LATCHED
OUTPUT

le— tpp|

XX

7C374i-8

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

| tH

tico

XX

i twi J

twH

7C374i-9
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Switching Waveforms (continued)

Clock to Clock

REGISTERED X

INPUT
INPUT REGISTER
CLOCK
tics | tscs |
OUTPUT
REGISTER CLOCK
7C374i-10

Latched Input

LATCHED INPUT
tiH ]

LATCH ENABLE

COMBINATORIAL
OUTPUT ><
! |
j twH i twi
D ——— ' 7C374i-11

LATCH ENABLE

Latched Input and Output
LATCHED INPUT x )( ><:
*— tppLL
LATCHED
OUTPUT
ticoL tsL .
— f
INPUT LATCH oL
ENABLE
tics
—
/

OUTPUT LATCH
ENABLE
twH ! twi »|
D ——— l 7C374i-12

LATCH ENABLE

.
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Switching Waveforms (continued)

Asynchronous Reset

tRw

INPUT

[e—— tRo

REGISTERED
OUTPUT

XX XX

CLOCK

te«—— tpR

7C374i-13

Asynchronous Preset

tpw

INPUT

e too

REGISTERED
OUTPUT

XXX

CLOCK

trr

J/_

7C374i-14

Power-Up Reset Waveform

POWER 10%
SUPPLY VOLTAGE

q

90%

tpoR

REGISTERED
ACTIVE LOW

XXX XXX

QUTPUTS

y/

ts

CLOCK

AN

/

tpor MAX = 1 us

o

o tyy ]

7C374i-15

Output Enable/Disable

INPUT

ter

OUTPUTS

SN

N\
N
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
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 I_’ack Commercial
CY7C374i—83JC 183 84-Lead Plastic Leaded Chip Carrier
CY7C374i—83Al A100 100-Pin Thin Quad Flat Pack Industrial
CY7C374i—83J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C374i—-83YMB Y84 84-Pin Ceramic Leaded Chip Carrier | Military
66 CY7C374i—66AC A100 100-Pin Thin Quad Flat Pack Commercial
CY7C374i—66JC 183 84-Lead Plastic Leaded Chip Carrier
CY7C374i—66A1 A100 100-Pin Thin Quad Flat Pack Industrial
CY7C374i—66]1 183 84-Lead Plastic Leaded Chip Carrier
CY7C374i—66YMB Y84 84-Pin Ceramic Leaded Chip Carrier | Military
66 CY7C374iL—-66AC A100 100-Pin Thin Quad Flat Pack Commercial
CY7C374iL-66]C 183 84-Lead Plastic Leaded Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi 1,2,3
Irx 1,2,3
Ioz 1,2,3
Ica 1,2,3

Document #: 38—00214—~D

Switching Characteristics

Parameter Subgroups
tpD 9,10, 11
tpDL 9,10, 11
tPDLL 9,10, 11
tco 9,10, 11
tico 9,10, 11
ticoL 9,10, 11
ts 9,10, 11
tsL. 9,10, 11
tH 9,10, 11
taL 9,10, 11
trs 9,10, 11
tiH 9,10, 11
tics 9,10, 11
tEA 9,10, 11
tER 9,10, 11

ISR, UltraLogic, FLASH370, FLASH370i, Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor Corporation.

ABEL is a trademark of Data I/O Corporation.

CUPL is a trademark of Logical Devices Incorporated.

LOG/iC s a trademark of Isdata Corporation.
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Features

128 macrocells in eight logic blocks

128 1/0O pins

6 dedicated inputs including 4 clock

pins

In-System Reprogrammable (ISR™)

Flash technology

— JTAG interface

e No hidden delays

e High speed

—fyax = 100 MHz

—tpp =12 ns

—tg = 6ns

—tco =7ns

Fully PCI compliant

® Available in 160-pin TQFF, CQFPF, and
PGA packages

Functional Description

The CY7C375i is an In-System Repro-
grammable ComplexProgrammable Logic
Device (CPLD) and is part of the
FrasH370i ™ family of high-density, high-

==#¢ CYPRESS

ADVANCED INFORMATION

CY7C375i

UltraLogic™

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 de-
vices, the CY7C375iis electrically erasable
and In-System Reprogrammable (ISR),
which simplifies both design and manufac-
turing flows thereby reducing costs. The
Cypress ISR function is implemented
through a 4-pin serial interface. Data is
shifted in and out through the SDI and
SDO pins, respectively using the program-
ming voltage pin (Vpp). These pins are
dual function providing a pin-compatible
upgrade to earlier versions of the
FLAsH370™ devices. 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 assibnments.

The 128 macrocells in the CY7C375i are

divided between eight logic blocks. Each
logic block includes 16 macrocells, a 72 x

128-Macrocell Flash CPLD

86 product term array, and an intelligent
product term allocator.

Thelogicblocksin the FLASH370i architec-
ture are connected with an extremely fast
and predictable routing resource—the
Programmable  Interconnect Matrix
(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370i family,
the CY7C375iis rich in I/O resources. Ev-
ery macrocell in the device features an
associated I/O pin, resulting in 128 I/O
pins on the CY7C375i. In addition, there
are two dedicated inputs and four input/
clock pins.

Finally, the CY7C375i features a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C375i remain the
same.

Logic Block Diagram
INPUTS CLOCK
INPUTS
INPUT INPUT/CLOCK
M ACROCET.LES MACROCELLS
[ 4 Y 1 4
161/0s LOGIC LOGIC 161/0s
1/0g—1/O15 Q_q_ BLOCK 36 36 BLOCK _[>_.._<—_—;> 1/0112=1/0127
Al 16 PIM 16 JH
16 1/0s LOGIC LOGIC 161/0s
1/016—1/034 O§—<I-— BLOCK 36 36 BLOCK '—|>—7CD 1/0g—1/O111
B ‘ G
1 16 16 l
16 1/0s LOGIC LOGIC 161/0s
1/032~1/O47 BLOCK 36 36 BLOCK 1/0go—1/Ogs
<D§—< I— p 0 ——| >—-7<::>
l 16 16 l
16 1/0s LOGIC LOGIC 161/0s
1/045—1/Og3 OY'Q_ BLOCK 36 36 BLOCK _[>_7<—_—> /0641079
D E
16 16
64 64 7C375i-1
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Selection Guide

7C375i—100 | 7C375i—83 7C375i—66 | 7C375iL—66

Maximum Propagation Delay, tpp (ns) 12 15 20 20
Minimum Set-Up, tg (ns) 6 8 10 10
Maximum Clock to Output, tco (ns) 7 8 10 10
Maximum Supply Commercial 330 300 300 150

Current, Icc (mA)

Military/Industrial 370 370

Pin Configurations

GND C— 1 120 = Vee
1101 C—— » 19 0 1044y
110, ] 3 18 =3 1/0449
1101 C— 4 17 0 1049
01 C— 5 116 =—=1 1/O40g/SDI
1/020/SCLK =] ¢ 115 === /0107
10 = 7 114 1 1/Oq06
10, =3 g . 13 [ 10405
1103 C—— o 112 =1 /0404
GND ] ¢ 111 =/ GND
11024 == 11 110 [/ 1/0403
10 —— 12 109 == V0102
1106 C——] 13 108 |3 I/04¢¢
11027 == 14 107 === V010
1102 —— 15 106 == 1/0gy
11026 C— 15 105 =3 1/0gq
:;030 — 4 105 — :;397
031 18 103 96
CLK\?/IO — 102 [——=3 ClKg/ly
cc C— 2o 101 /1 GND
GND ] 4 100 /3 Vce
CLKy/ly ] 22 99 /3 clKy/lz
|5o32 — o3 98 — :;895
1035 T 24 97 =1 1/Og4
10gs = 55 96 [/ 1/0gs
I0gs == 5g 95 =3 10g,
11036 ] o7 94 [ 1/0g,
037 C—] 28 93 = 1104,
11035 ] 29 92 /0 1/0gg
1103 —— 30 91 -7 1/0gs
GND 31 90 [—3 aND
1/040 32 89 [ 1/0g;
1041 = 43 88 [=— 1/0gs
1/042 g 34 87 [ 1/0gs
1/043 35 86 [——1 1/0g,
:;844 — 36 85 [ 1/0g3
45 37 84 [ 1/0gp
1/046 a8 83 F——1 /0
11047 3 39 82 B 1/0g
Vee 40 81 f—— GND
o ® Q- MYETWLWO ©N © O TN ON OO QO TV ONOVNOr AN TV N OO
Zo"ogcﬁ’df’od’éf’d"zd’d"d”d’c?é"c?é"‘ CZO088FPEFSS2858585835858.° .
0>=>=g>==0==>>:=== > 0> EES=S=S==S0====8===> 7C375i-2
2 5
N =
g
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PGA
Bottom View

R | V0100 ] 0112] 1O115| 0118 V0121 | 0125 | VO126 | 0127 ) 00 | W05 | WOs | WO; | W00 | W04 | WO4a
P | 10106 | /0110] V0113 | V0116 [VO119 | 10122 | WO125| GND | o4 | W04 | W06 | WOs | 1O | 1045 | 1046
N |voies I//gfzﬁs 110111 | V0114 | VO117 | 0120 | VO124 \;ilp 1102 | GND | 1v0g | 1012 | GND | 1047 | 1O4e
M [1/0102 |/0104 | V0107 | Vec Vee | GND | Vee GND | 1/04g ngﬂ /022
L /0100 | /O101 | /O103 11021 /023 1/0g5
K | 110gg | 11096 | GND 10z | 1026 | 1Oz
J | 1ogs | vos; °}-,4KS Voo Vee | 1025 | 105 | 1050
H | 1/0g5 | GND C}-I:z GND GND C}-,OK° GND | 1/0g;
G | 0oy | 1005 | WOe, | Voo Voo C};:“ 1053 | 10z
F | 110g1 | V0o | 1/0gs GND | 1/0g5 | 1/Oga
E | /0gg | 1/0g7 | 1/0gs - 1/039 | 11057 | 1/Ogs
D | 1/0gg | /0g4 | 1Og, | GND Voo | @ND | Voo Ve | W04 | 1040 | 1048
C | 1/Ogs | 1/0gy | GND ‘13%73’ 1075 | GND | 0gg | 12 | 1O | V056 | 10sa | V0sp | 1047 | 104s | 11041
B | 10gy | V070 | V077 | ¥O75 | 1070 | 1065 | 1065 | GND | 11061 | 10ss | 1055 s'/&sg/E 1049 | V046 | V042
A | V075 | 1075 | 1074 | 1074 | Ogg | V067 | V064 | VO6s | 1062 | V08 | 1057 | 1Os4 | 1081 | 104s | VOus

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15
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Functional Description (continued)
Logic Block

The number of logic blocks distinguishes the members of the
FLASH370i family. The CY7C375iincludes eightlogicblocks. Each
logic block is constructed of a product term array, a product 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 available in both
positive and negative polarity, making the overall array size 72x 86.
This large array in each logic block allows for very complex func-
tions 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 as-
signed 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 com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FLASH370i PLDs. Note that
product term allocation is handled by software and is invisible to
the user.

1/0 Macrocell

Each of the macrocells on the CY7C375i has a separate I/O pin
associated with it. The input to the macrocell is the sum of between
0and 16 product terms from the product term allocator. The ma-
crocell 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 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 eight
logic blocks on the CY7C375i 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.
Development Tools

Development software for the CY7C375i is available from
Cypress’s Warp2™, Warp2+™, and Warp3™ software packages.
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 contact your local
Cypress representative for further information.

Maximum Ratings

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

Storage Temperature ................... —-65°Cto +150°C
Ambient Temperature with
Power Applied ........................ —55°Cto +125°C
Supply Voltage to Ground Potential ......... —0.5V to +7.0V
DC Voltage Applied to Outputs
inHighZState .......................... —0.5V to +7.0V
DCInputVoltage ...................oo.n. -0.5V to +7.0V
DC Program Voltage ........................ooun. 12,5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ............................ >200 mA
Operating Range
Ambient
Range Temperature Vec

Commercial 0°Cto +70°C S5V 5%

Industrial —40°Cto +85°C 5V +10%

Military(1] —55°Cto +125°C 5V £ 10%
Note:

1. Ta is the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel?]

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min. Iog = —3.2 mA (Com’l/Ind) 2.4 v
Iog = —2.0 mA (Mil) v
VoL Output LOW. Voltage Vce = Min. IoL = 16 mA (Com’)/Ind) 0.5 \%
IoL = 12 mA (Mil) \%
ViH Input HIGH Voltage Guaranteed Input Logical HIGH voltage for all inputs(3] 2.0 7.0 \%
Vi Input LOW Voltage Guaranteed Input Logical LOW voltage for all inputs3] -0.5 0.8 \%
Iix Input Load Current GND < Vi < V¢ -10 +10 uA
Ioz Output Leakage Current | GND < Vg < Vc, Output Disabled -50 +50 uA
Ios Output Short Vce = Max., Vour = 0.5V -30 -160 mA
Circuit Current!4 5]
Icc Power Supply Currentl®] | Vce = Max., oyt = 0 mA, Com’l 300 mA
f =1 mHz, Viy = GND, V¢
Com’l 150 mA
“I” —66
Mil/Ind 370 mA
Capacitancels]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Vin = 5.0V at f=1 MHz 10 pF
Cout Output Capacitance Vour =50Vatf=1MHz 12 pF
Endurance Characteristicsl5!
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:
2. Seethe last page of this specification for Group A subgroup testingin- 5. Tested initially and after any design or process changes that may affect
formation. these parameters.

3. These are absolute values with respect to device ground. All over- 6. Measured with 16-bit counter programmed into each logic block.
shoots 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 cho-
sen to avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms

238Q (COM'L) 238Q (COM'L)

319Q (MIL) 319Q (MIL) ALL INPUT PULSES

5V 5V 3.0v o
OUTPUT OUTPUT 1 1709 (COM'L) Ay :
35 pF I _L17og (oML 5 pF I j: 2362 (MIL) gD
2362 (MIL,
INCLUDING = (MIL) = L <2ns
JIG AND INCLUDING
SCOPE élg C')AP'\I‘ED
(a) (b) 7C375i-4 7C375i-5
Equivalent to: THEVENIN EQUIVALENT
99Q (COM'L)
136Q (MIL)  2.08v (COM'L)
OUTPUT O——wW——0O 2.13V (MIL)
Parameter | Vx Output Waveform—Measurement Level
tER (-) 1.5V V.
OHTg5v Vx  7carsis
t 2.6V
ER (+) VoL &::'t___ Vx .
7C375i-7
tea(+) | 15V v 0.5V. E——— Vou
X 7C375-8
tEA (-) Vihe vV #.L—
X 05V VoL 7carsie
(a) Test Waveforms
Switching Characteristics Over the Operating Rangel’]
7C375i—100 7C375i—83 7C375iL—66
Parameter ) Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tpp Input to Combinatorial Output 12 15 20 ns
tpDL Input to Output Through Transparent Input or Output 15 18 22 ns
Latch
tPDLL Input to Output Through Transparent Input and Output 16 19 24 ns
Latches
tEA Input to Output Enable 16 19 24 ns
tER Input to Output Disable 16 19 24 ns
Input Registered/Latched Mode Parameters
twL Clock or Latch Enable Input LOW Timel5] 3 4 5 ns
twH Clock or Latch Enable Input HIGH Timel5] 3 4 5 ns
tis Input Register or Latch Set-Up Time 2 3 4 ns
tiH Input Register or Latch Hold Time 2 3 4 ns
tico Input Register Clock or Latch Enable to Combinatorial 16 19 24 ns
Output
ticoL Input Register Clock or Latch Enable to Output 18 21 26 ns
Through Transparent Output Latch
Output Registered/Latched Mode Parameters
tco Clock or Latch Enable to Output 7 8 10 ns
ts Set-Up Time from Input to Clock or Latch Enable 6 8 10 ns
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Switching Characteristics Over the Operating Rangel”] (continued)

7C375i—100 7C375i—83 | 7C375iL—66

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

tH Register or Latch Data Hold Time 0 0 0 ns

tcoz Output Clock or Latch Enable to Output Delay 16 19 24 ns
(Through Memory Array)

tscs Output Clock or Latch Enable to Output Clock or 10 12 15 ns
Latch Enable (Through Memory Array) :

tsp Set-Up Time from Input Through Transparent Latchto | 12 15 20 ns
Output Register Clock or Latch Enable

tHL Hold Time for Input Through Transparent Latch from 0 0 0 ns
Output Register Clock or Latch Enable

fmaxi Maximum Frequency with Internal Feedback 100 83 66 MHz
(Least of 1/tgcs, 1/(ts + tg), or 1/tco)

fmax2 Maximum Frequency Data Path in Output Registered/ | 143 125 100 MHz
Latched Mode (Lesser of 1/(twr + twn), 1/(ts + ty),
or 1/tco)

fMAx3 Maximum Frequency with External Feedback 76.9 62.5 50 MHz
(Lesser of 1/(tco + ts) and 1/(twr, + twi))

ton—tm Output Data Stable from Output Clock Minus Input 0 0 0 ns

3% Register Hold Time for 7C37x0 8]

Pipelined Mode Parameters

tics Input Register Clock to Output Register Clock 10 12 15 ns

fmaxa Maximum Frequency in Pipelined Mode (Least of 100 83.3 66.6 MH:z
1/Etco + tig), Utycs, /(twr + twr), 1(tis + ti), or

SCS

Reset/Preset Parameters

tRw Asynchronous Reset Width[°] 12 15 20 ns

trRR Asynchronous Reset Recovery TimelS] 14 17 22 ns

trRO Asynchronous Reset to Output 18 21 26 ns

tpw Asynchronous Preset Width[5] 12 15 20 ns

tpr Asynchronous Preset Recovery Timel°l 14 17 22 ns

tpo Asynchronous Preset to Output 18 21 26 ns

tPOR Power-On Reset 1 1 1 us

Note:

7. This specification is intended to guarantee interface compatibility of 8. All AC parameters are measured with 16 outputs switching.
the other members of the CY7C370i family with the CY7C375i. This
specification is met for the devices operating at the same ambient tem-
perature and at the same power supply voltage.

Switching Waveforms

Combinatorial Qutput

INPUT

I trp
coueng ot RRRIIRX

7C375i-10
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Switching Waveforms (continued)

Combinatorial Output

INPUT

|
f tpp
covonons XIRKZK

7C375i-11

Registered Output
INPUT *
I ts t tH
CLOCK \ N\
tco

oS XX

I twH t twi {
CLOCK J/ ‘L ,l/ ]
7C375i-12

Latched Output

INPUT X )F
ts l tH 1
LATCH ENABLE J/

<— tppL tco l
LouTPuT XX XX

7C375i-13

3-117



==# CYPRESS

ADVANCED INFORMATION

CY7C375i

Switching Waveforms (continued)

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

1

7C375i-14

Clock to Clock

REGISTERED
INPUT

INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

[ tics i tscs |

7C375i-15

Latched Input

LATCHED INPUT

LATCH ENABLE

COMBINATORIAL
OUTPUT

LATCH ENABLE

tis J/ 1 |

le— tpp| tico

XX XX

7C375i-16
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Switching Waveforms (continued)
Latched Input and Output

LATCHED INPUT X

r<— tppLL

(N

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPUT LATCH
ENABLE

ticoL

[e——— tg] — >

—  ty

tics

|
LATCH ENABLE l’

twH WL
I N—e—— I 7C375i17

Asynchronous Reset

tRw

INPUT

f«—— tpo

REGISTERED
OUTPUT

XXX

CLOCK

[&— tgR

7C375i-18

Asynchronous Preset

trw

INPUT

e— tpo

REGISTERED
OUTPUT

XXX

CLOCK

[e—tpR

7C375i-19
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Switching Waveforms (continued)
Power-Up Reset Waveform
90% Vee
POWER 10%,
SUPPLY VOLTAGE s}
troR
REGISTERED
ACTIVELOW XXX XXX
OUTPUTS ts
cLOCK NN /
tpor MAX = 1 us twi 7C375i-20
Output Enable/Disable
INPUT
ter tea
N\ yI4
OUTPUTS Drrs &K&
7C375i-21
Ordering Information
Speed Package ~ Operating
(MHz) Ordering Code Name Package Type Range
100 CY7C375i—100AC Al160 160-Lead Thin Quad Flatpack Commercial
83 CY7C375i—-83AC A160 160-Lead Thin Quad Flatpack Commercial
CY7C375i—83A1 Al160 160-Lead Thin Quad Flatpack Industrial
CY7C375i—83GMB G160 160-Pin Grid Array Military
CY7C375i—-83UMB U162 160-Pin Ceramic Quad Flatpackl®]
66 CY7C375i—66AC Al60 160-Lead Thin Quad Flatpack Commercial
CY7C375i—66A1 A160 160-Lead Thin Quad Flatpack Industrial
CY7C375i—66GMB G160 160-Pin Grid Array Military
CY7C375i—66UMB U162 | 160-Pin Ceramic Quad Flatpackl®]
66 CY7C375iL—-66AC Al160 160-Lead Thin Quad Flatpack Commercial

Notes:
9. Auvailable as custom trim and form version. Contact local Cypress
office for package information.
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Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vid 1,2,3
ViL 1,2,3
Iix 1,23
Ioz 1,2,3
Icc 1,2,3

Document #: 38—00217-D
ISR, UltraLogic FLASH370, FLASH370i, Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor Corporation.

ABEL is a trademark of Data I/O Corporation.
LOG/iC is a trademark of Isdata Corporation.

Switching Characteristics

Parameter Subgroups
tpp 9,10, 11
tco 9,10, 11
tico 9,10, 11
ts 9,10, 11
ty 9,10, 11
tis 9,10, 11
tig 9,10, 11
tics 9,10, 11

CUPL is a trademark of Logical Devices Incorporated.
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Features

e Erasable, user-configurable CMOS

EPLDs capable of implementing high-

density custom logic functions

0.8-micron double-metal CMOS

EPROM technology (CY7C34X)

Advanced 0.65-micron CMOS

technology to increase performance

(CY7C34XB)

Multiple Array MatriX architecture

optimized for speed, density, and

straightforward design implementa-

tion

— Programmable Interconnect Array
(PIA) simplifies routing

— Flexible macrocells increase utili-
zation

— Programmable clock control

— Expander product terms imple-
ment complex logic functions

CY7C340 EPLD Family

Multiple Array Matrix

— VHDL simulation (ViewSim ™)
— Available on PC and Sun platforms

General Description

The Cypress Multiple Array Matrix
(MAX®) family of EPLDs provides a
user-configurable, high-density solution
to general-purpose logic integration re-
quirements. With the combination of in-
novative architecture and state-of-the-
art process, the MAX EPLDs offer LSI
density without sacrificing speed.

The MAX architecture makes it ideal for
replacing large amounts of TTL SSI and
MSI logic. For example, a 74161 counter
utilizes only 3% of the 128 macrocells
available in the CY7C342B. Similarly, a
74151 8-to-1 multiplexer consumes less
than 1% of the over 1,000 product terms in
the CY7C342B. This allows the designer to
replace 50 or more TTL packages with just

High-Density EPLDs

called expander product terms. These ex-
panders are used and shared by the macro-
cells, allowing complex functions of up to
35 product terms to be easily implemented
in a single macrocell. A Programmable In-
terconnect Array (PIA) globally routes all
signals within devices containing more
than one LAB. This architecture is fabri-
cated on the Cypress 0.8-micron, double-
layer-metal CMOS EPROM process,
yielding devices with significantly higher
integration, density andsystemclock speed
than the largest of previous generation
EPLDs. The CY7C34XB devices are
0.65-micron shrinks of the original 0.8-mi-
cron family. The CY7C34XBs offer faster
speed bins for each device in the Cypress
MAX family.

The density and performance of the
CY7C340 family is accessed using Cy-
press’sWarp2, Warp2+ and Warp3 design

o Warp2™ Warp2+ ™ one MAX EPLD. The family comes ina  software. Warp2 and Warp2+ provide
— Low-cost VHDL compiler for range of densities, shown be}ovy. By stan-  gtate-of-the-art VHDL synthesis for
CPLDs, FPGAs, and PLDs dardizing on a few MAX building blocks, MAX, Flash370™, and pASIC380™ ata
— IEEE 1164-compliant VHDL ;he dfs;%ggr can ri eplice hu]l;dr eds of dllf' very low cost. Warp3 is a sophisticated
: eren series part numbers currently  CAE tool that includes schematic cap-
— Availabl PC and Sun platfe . L p
. Wa v;:Ma ¢ on FL and Sun pratiorms ysed in most digital systems. ture (ViewDraw) and timing simulation
P . The family is based on an architecture of (ViewSim) in addition to VHDL synthe-
—V?-IDL S)jntheSls ) . flexible macrocells grouped together into  sis. Consult the Warp2, Warp2+, and
— ViewLogic graphical user interface  Logic Array Blocks (LABs). Within the ~Warp3 datasheets for more information
— Schematic capture (ViewDraw™) LABisagroup of additional productterms  about the development tools.
Max Family Members
Feature CY7C344(B) CY7C343(B) CY7C342B CY7C346(B) CY7C341B
Macrocells 32 64 128 128 192
MAX Flip-Flops 32 64 128 128 192
MAX Latchesl!] 64 128 256 256 384
MAX Inputs!?] 23 35 59 84 71
MAX Outputs 16 28 52 64 64
Packages 28H,J,W,P 44H,J 68H,J,R 84H,J 100R,N 84H,J,R

Key: P—Plastic DIP; H—Windowed Ceramic Leaded Chip Carrier; J—Plastic J-Lead Chip Carrier; R—Windowed Pin Grid Array;
‘W—Windowed Ceramic DIP; N—Plastic Quad Flat Pack

Notes:

1. When all expander product terms are used to implement latches.

PAL is a registered trademark of Advanced Micro Devices.
MAX is a registered trademark of Altera Corporation.
Warp2, Warp2+, Warp3, and FLASH370 are trademarks of Cypress Semiconductor Corporation.
ViewDraw and ViewSim are trademarks of ViewLogic Corp.
pASIC is a trademark of of QuickLogic Corporation.

2. With one output.
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CY7C340 EPLD Family

DEDICATED INPUTS

E
é INAAA

\ MULTIPLE
> ARRAYS
(LABS)
LOGIC
BLOCK ~
ARRAY
(LAB) \\\ __D
- 1
~N
N
l/
DUAL
/O
| FEEDBACK
EXPANDER
PRODUCT‘/
TERMS
1}
PROGRAMMABLE
MACROCELLS INTERCONNECT 340-1
ARRAY (PIA)

Figure 1. Key MAX Features
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CY7C340 EPLD Family

Functional Description
The Logic Array Block

The logic array block, shown in Figure 2, is the heart of the MAX
architecture. It consists of a macrocell array, expander product
term array, and an I/O block. The number of macrocells, expan-
ders, and I/O vary, depending upon the device used. Global feed-
back of all signals is provided within a LAB, giving each functional
block complete access to the LAB resources. The LAB itself is fed
by the programmable interconnect array and dedicated input bus.
The feedbacks of the macrocells and 1/O pins feed the PIA, provid-
ing access to them through other LABsin the device. The members
of the CY7C340 family of EPLDs that have a single LAB use a
global bus, so a PIA is not needed (see Figure 3).

The MAX Macrocell

Traditionally, PLDs have been divided into either PLA (program-
mable AND, programmable OR),or PAL® (programmable AND,
fixed OR) architectures. PLDs of the latter type provide faster in-
put-to-output delays, but can be inefficient due to fixed allocation
of product terms. Statistical analysis of PLD logic designs has
shown that 70% of all logic functions (per macrocell) require three
product terms or less.

The macrocell structure of MAX has been optimized to handle
variable product term requirements. As shown in Figure 4, each
macrocell consists of a product term array and a configurable regis-
ter. In the macrocell, combinatorial logic is implemented with
three product terms ORed together, which then feeds an XOR
gate. The second input to the XOR gate is also controlled by a
product term, providing the ability to control active HIGH or ac-
tive LOW logic and to implement T- and JK-type flip-flops.

If more product terms are required to implement a given function,
they may be added to the macrocell from the expander product
term array. These additional product terms may be added to any

r-——m—————————— ]
|
L N wacrocew I\ 110 |
1 110
] V| ARRAY e PiNs |
| |
| Z :
! |
N
Pl | Pl I
YU lal il |
s | |
| |
I |
| X | I
EXPANDER |
} N  PRODUCT |
v TERM
| ARRAY |
| I
| |
|
\t |
Al I
1
A ) J P e g p g g PR, 4
PROGRAMMABLE
INTERCONNECT C340-2

ARRAY

Figure 2. Typical LAB Block Diagram

macrocell, allowing the designer to build gate-intensive logic, such
as address decoders, adders, comparators, and complex state ma-
chines, without using extra macrocells.

The register within the macrocell may be programmed for either
D, T, JK, or RS operation. It may alternately be configured as a
flow-through latch for minimum input-to-output delays, or by-
passed entirely for purely combinatorial logic. In addition, each
register supports both asynchronous preset and clear, allowing
asynchronous loading of counters of shift registers, as found in
many standard TTL functions. These registers may be clocked with
a synchronous system clock, or clocked independently from the
logic array.

Expander Product Terms

The expander product terms, as shown in Figure 5, are fed by the
dedicated input bus, the programmable interconnect array, the
macrocell feedback, the expanders themselves, and the I/O pin
feedbacks. The outputs of the expanders then go to each and every
product term in the macrocell array. This allows expanders to be
“shared” by the product terms in the logic array block. One expan-
der may feed all macrocells in the LAB, or even multiple product
terms in the same macrocell. Since these expanders feed the sec-
ondary product terms (preset, clear, clock, and output enable) of
eachmacrocell, complexlogicfunctions maybe implementedwith-
oututilizing another macrocell. Likewise, expanders may feed and
be shared by other expanders, to implement complex multilevel
logic and input latches.

1/0 Block
Separate from the macrocell array is the I/O control block of the
LAB. Figure 6 shows the I/O block diagram. The three-state buffer

is controlled by a macrocell product term and the drives the I/O
pad. The input of this buffer comes from a macrocell within the

r——— e ——— b
) N A |
| " macrocewL |- r—:) 1o 110 l
: ARRAY  |— BUALK PINS i
l £ '

I
| !
P I I

u
v [ |
s | |
| |
] |
| i |
| EXPANDER I
} N  PRODUCT |

v TERM

| ARRAY |
| |
| |
| |
| L |
| |
A L —————— d
C340-3

Figure 3. 7C344 LAB Block Diagram
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PROGRAMMABLE 16 .|
PROGRAUMABLE MAGROGELL ® PROGRAMMABLE FLIP-FLOP
SIGNALS FEEDBACKS ‘ (D, T, JK, SR)
. " " ,, (S2FORTCSAY ® REGISTERED OR FLOW-
' " " " THROUGH-LATCH OPERATION
' " " " YO T PROGRAMMABLE CLOCK
L} 11 (Y] 11 I \ ENABLE \
: :: : : : : | — 7/ ASYNC CLEAR AND PRESET
: ': " : : M\ PRESET
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Functional Description (continued)

associated LAB. The feedback path from the I/O pin may feed oth-
erblocks within the LAB, aswell as the PIA. By decoupling the I/O
pins from the flip-flops, all the registers in the LAB are “buried,”
allowing the I/O pins to be used as dedicated outputs, bidirectional
outputs, or as additional dedicated inputs. Therefore, applications
requiring many buried flip-flops, such as counters, shift registers,
andstate machines, no longer consume both the macrocell register
and the associated I/O pin, as in earlier devices.

The Programmable Interconnect Array

PLD density and speed has traditionally been limited by signal
routing; i.e., getting signals from one macrocell to another. For
smaller devices, a single array is used and all signals are available to
allmacrocells. But as the devices increase in density, the number of
signals being routed becomes very large, increasing the amount of
silicon used for interconnections. Also, because the signal must be
global, the added loading on the internal connection path reduces
the overall speed performance of the device. The MAX architec-
ture solves these problems. It is based on the concept of small, flex-
ible logic array blocks that, in the larger devices, are intercon-
nected by a PIA.

The PIA solves interconnect limitations by routing only the signals
needed by each LAB. The architecture is designed so that every
signal on the chip is within the PIA. The PIA is then programmed
to give each LAB access to the signals that it requires. Consequent-
ly, each LAB receives only the signals needed. This effectively
solves any routing problems that may arise in a design without de-
grading the performance of the device. Unlike masked or program-
mable gate arrays, which induce variable delays dependent on
routing, the PIA has a fixed delay from point to point. This elimi-
nates undesired skews among logic signals, which may cause
glitches in internal or external logic.

Development Software Support
Warp2/Warp2+

Warp2/Warp2+ is a state-of-the-art VHDL compiler for designing
with Cypress PLDs and CPLDs. Warp2/Warp2+ utilizes a proper
subset of IEEE 1164 VHDL as its Hardware Description Lan-
guage (HDL)for design entry. VHDL provides a number of signif-

icant benefits for the design entry process. Warp2/Warp2+ ac-
cepts VHDL input, synthesizes and optimizes the entered design,
and outputs a JEDEC map for the desired device. For functional
simulation, Warp2/Warp2 + provides a graphical waveform simula-
tor (NOVA).

VHDL (VHSIC Hardware Description Language) is an open,
powerful, non-proprietarylanguage thatisastandardforbehavior-
al 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 process.

Warp3

Warp3 is a sophisticated design tool that is based on the latest ver-
sion of ViewLogic’s CAE design environment. Warp3 features
schematic capture (ViewDraw™ ), VHDL waveform simulation
(ViewSim ™), a VHDL debugger, and VHDL synthesis, all inte-
grated in a graphical design environment. Warp3 is available on
PCs using Windows 3.1 or subsequent versions, and on Sun and HP
workstations.

For further information on Warp software, see the Warp2/Warp2+
and Warp3 datasheets contained in this data book.

Third-Party Software

Cypress maintains a very strong commitment to third-party design
software vendors. All major third-party software vendors provide
support for the MAX family of devices. To expedite this support,
Cypress supplies vendors with all pertinent architectural informa-
tion as well as design fitters for our products.

Programming

The Impulse3™ device programmers from Cypress will program
all Cypress PLDs, CPLDs, FPGAs, and PROMs. The unit is a
standalone programmer that connects to any IBM-compatible PC
via the printer port.

Third-Party Programmers

As with development software, Cypress strongly supports third-
party programmers. All major third-party programmers support
the MAX family.
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Cross Reference

ALTERA CYPRESS ALTERA CYPRESS
PREFIX EPM PREFIX:CY 5128LC-1 7C342-25]C
PREFIX:EP PREFIX: PALC 5128LC-2 7C342-30JC
22V10-10C PALC22V10D-7C 5128L1 7C342-35]1
22V10-10C PALC22V10D-10C 5128L1-2 7C342-30HI
22V10-10C PAL22V10C-7C+ 5130GC 7C346-35RC
22V10-10C PAL22V10C-10C+ 5130GC-1 7C346—25RC
22V10-15C PALC22V10B-15C 5130GC-2 7C346—30RC
22V10-15C PALC22V10D-15C 5130GM 7C346—35RM
5032DC 7C344—25WC 5130)C 7C346—35HC
5032DC-2 7C344—20WC 5130JC—1 7C346—25HC
5032DC—15 7C344—15WC 5130JC-2 7C346-30HC
5032DC-17 Call Factory 5130JM 7C346—35HM
5032DC-20 7C344-20WC 5130LC 7C346—35]C
5032DC-25 7C344-25WC 5130LC—1 7C346—25]C
5032DM 7C344—25WMB 5130LC-2 7C346-30JC
5032DM-25 7C344—25WMB 5130LI 7C346-35J1
5032JC 7C344-25HC 5130LI-2 7C346-30J1
5032JC-2 7C344—-20HC 5130QC 7C346-35NC
5032JC—15 7C344—15HC 5130QC—1 - 7C346-25NC
5032JC-17 Call Factory 5130QC-2 7C346-30NC
5032JC-20 7C344—20HC 5130Q1 7C346-35N1
5032JC-25 7C344-25HC 5192AGC-15 7C341B-15RC
5032JM 7C344—25HMB 5192AGC—20 7C341B—20RC
5032JM-25 7C344—25HMB 5192AJC-15 7C341B-15HC
5032LC 7C344-25)JC 5192AJC—20 7C341B—20HC
5032LC—2 7C344-20JC 5192ALC-1 7C341B-15JC
5032LC-15 7C344-15)C 5192ALC-2 7C341B~20JC
5032LC—17 Call Factory 5192GC 7C341-35RC
5032LC—20 7C344-20JC 5192GC—1 7C341-25RC
5032L.C—25 7C344-25)JC 5192GC-2 7C341-30RC
5032PC 7C344-25PC 5192IM 7C341-35HM
5032PC—2 7C344—20PC 5192JC 7C341-35HC
5032PC—15 7C344—15PC 51921C—1 7C341-25HC
5032PC—17 Call Factory 5192JC-2 7C341-30HC
5032PC—20 7C344—-20PC 5192GM 7C341-35RM
5032PC-25 7C344-25PC 519231 7C341~35HI
5064JC 7C343-35HC 5192L.C 7C341-35]C
5064JC-1 7C343-25HC 5192L.C—~1 7C341-25JC
5064JC~2 7C343—-30HC 5192L.C-2 7C341-30JC
506431 7C343-35HI

5064IM 7C343—-35HMB

5064LC 7C343-35JC

5064LC—1 7C343-25)C

5064LC—2 7C343-30JC . _
5128AGC—12 7C342B~12RC Document #: 38-00087-D
5128AGC-15 7C342B—15RC

5128AGC-20 7C342B—20RC

5128AJC—12 7C342B—12HC

5128AJC—15 7C342B—15HC

5128AJC-20 7C342B—20HC

5128ALC-12 7C342B-12JC

5128ALC~15 7C342B-15JC

5128ALC-20 7C342B—20JC

5128GC 7C342-35RC

5128GC—1 7C342—25RC

5128GC-2 7C342—-30RC

5128GM 7C342-35RMB

5128JC 7C342-35HC

5128JC-1 7C342—25HC

5128JC-2 7C342—-30HC

512811 7C342-35H1

5128J1-2 7C342-30HI

5128]M 7C342—-35HMB

5128LC 7C342-351C
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. Features
e 192 macrocells in 12 LABs
o 8 dedicated inputs, 64 bidirectional
1/0 pin
e Advanced 0.65-micron CMOS
technology to increase performance
e Programmable interconnect array
384 expander product terms
® Available in 84-pin HLCC, PLCC, and
PGA packages
Functional Description
The CY7C341B is an Erasable Program-
mable Logic Device (EPLD)inwhich CMOS
EPROM cells are used to configure logic
functions within the device. The MAX archi-
tecture is 100% user configurable allowing
the devices toaccommodate avariety of inde-
pendent logic functions.

The 192 macrocellsin the CY7C341Bis di-
vided into 12 Logic Array Blocks (LABs),
16 per LAB. There are 384 expander prod-
uct terms, 32 per LAB, to be used and
shared by the macrocells within each LAB.
Each LAB is interconnected with a pro-
grammable interconnect array, allowing all
signals to be routed throughout the chip.
The speed and density of the CY7C341B
allows them to be used in a wide range of
applications, from replacement of large
amounts of 7400 series TTL logic, to com-
plex controllers and multifunction chips.
With greater than 37 times the functionality
of 20-pin PLDs, the CY7C341B allows the
replacement of over 75 TTL devices. By re-
placing large amounts of logic, the
CY7C341B reduces board space, part
count, and increases system reliability.
EachLABcontains 16macrocells. InLABs
A, E G, and L, 8 macrocells are connected
tol/O pinsand 8 are buried, while for LABs
B,C,D,E, H, 1,7, and K, 4 macrocells are
connected to I/O pins and 12 are buried.
Moreover, inadditiontothe /O andburied
macrocells, thereare 32single productterm

Selection Guide
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CY7C341B

192-Macrocell MAX® EPLD

logic expanders in each LAB. Their use
greatly enhances the capability of the ma-
crocells without increasing the number of
product terms in each macrocell.

Logic Array Blocks

There are 12 logic array blocks in the
CY7C341B. Each LAB consists of a macro-
cell array containing 16 macrocells, an expan-
der product term array containing 32 expan-
ders,and anI/O block. The LAB isfed by the
programmable interconnect array and the
dedicated input bus. All macrocell feedbacks
go to the macrocell array, the expander array,
and the programmable interconnect array.
Expandersfeedthemselvesand themacrocell
array. All I/O feedbacks go to the program-
mable interconnect array so that they may be
accessed by macrocells in other LABs as well
as the macrocells in the LAB in which they
are situated.

Externally, the CY7C341B provide 8 dedi-
cated inputs, one of which may be used as a
system clock. There are 64 I/O pins that may
be individually configured for input, output,
or bidirectional data flow.

Programmable Interconnect Array

The Programmable Interconnect Array
(PIA) solves interconnect limitations by
routing only the signals needed by each log-
ic array block. The inputs to the PIA are
the outputs of every macrocell within the
device and the 1/O pin feedback of every
pin on the device.

Unlike masked or programmable gate ar-
rays, which induce variable delay depen-
dent on routing, the PIA has a fixed delay.
This eliminates undesired skews among
logicsignals, which may cause glitchesinin-
ternal or externallogic. The fixed delay, re-
gardless of programmable interconnect
array configuration, simplifies designbyas-
suringthatinternalsignalskewsorracesare
avoided. The result is ease of design imple-

mentation, often in a single pass, without
the multiple internal logic placement and
routing iterations required for a program-
mable gate array to achieve design timing
objectives.

Timing Delays

Timing delays within the CY7C341B may
be easily  determined using
Warp2™ [Warp2+ , or Warp3™ software
or by the model shown in Figure 1. The
CY7C341B has fixed internal delays,
allowing the user to determine the worst
case timing delays for any design. For
complete timing information, the Warp3
software provides a timing simulator.

Design Recommendations

Forproperoperation,inputandoutputpins
must be constrained to the range GND <
(Vinor Vour) < Ve Unused inputs must
always be tied to an appropriate logic level
(either Vccor GND). Each set of Vcand
GND pins must be connected together
directlyatthedevice. Powersupplydecoup-
ling capacitors of at least 0.2 WF must be
connected between Vccand GND. For the
most effective decoupling, each V¢ pin
should be separately decoupled to GND,
directly at the device. Decoupling capaci-
tors should have good frequency response,
such as monolithic ceramic types.

Design Security

The CY7C341B contains a programmable
design security feature that controls the
access to the data programmed into the
device. If this programmable feature is
used, a proprietary design implemented in
the device cannot be copied or retrieved.
This enables a high level of design control
to be obtained since programmed data
within EPROM cells is invisible. The bit
that controls this function, along with all
other program data, may be reset simply
by erasing the device.

7C341B-15 7C341B-20 7C341B—25 | 7C341B-30 | 7C341B-35
Maximum Access Time (ns) 15 20 25 30 35
Maximum Commercial 380 380 380 380 380
Operatin Tndustrial 480 480 80 80 780
C t (mA

urrent (MA) - Ty 80 780 780 50
Maximum Commercial 360 360 360 360 360
Standby Tndustrial 435 435 435 435 435
C t (mA

urrent (MA) - -y VS 133 PER 135

Shaded areas contain preliminary information.
MAXisaregistered trademarkof Altera Corporation. Warp, Warp2+,and Warp3 are trademarks of Cypress Semiconductor Corporation.
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Logic Block Diagram
1 (A6) INPUT/CLK [} {1 INPUT (Cé) 84
2 (A5) INPUT 3 INPUT (C7) 83
41 (K6) INPUT 3 T INPUT (L7) 44
42 (J6) INPUT 3 - 3 INnpUT 7) 43
4 | SYSTEM CLOCK |
LAB A LABG
4 (c5 C— MACROCELL MACROCELL 97 L] 46 (L6)
5 (A4) O— MACROCELL MACROCELL 98 — 47 (8
6 (B4 CJ— MACROCE! N | MACROCELL 99 ) 48 (k)
7 (A3 O 4 \‘ ___MACROCELL 100 71 49 (L9)
8 (A2 O—]  MACROCELLS | | MACROCELL101 L 50 (L10)
9 (B3 CF—{___MACROCFILG [ MAGROCELL102 11 51 (kg)
10 (A1) O— MACROCEIL 7 [ MACROCELL 103 T 55 (L19)
" @2 D—_MAQBQQEIJ..&__:> <:_ancaum_—m 5 (K10)
MACROCELL 9 - 16 MACROCELL 105 — 112
ves 3 S b 1 uen
12 c2) C— MACROCELL 17 MACROCELL 113 —-_1 54 (J10)
13 (81) O— MACROCELL 18 MACROCELL 114 1 55 (K11)
14 c1) O— MACROCELL 19 N MACROCELL 115 — s6 (11)
15 (02) C— MACROCELL 20 MACROCELL 116 {1 57 (H10)
MACROGCELL 21 — MACROCELL 117 - 128
LAB C g _L_ i LAB |
16 (D1) D—1 MACROCELL 33 P MACROCELL 129 F—1{ 58 (H11)
17 (€3) CO— MACROCELL 34 MACROCELL 130 F—L{1 59 (F10)
20 (F2) C— MACROCELL 35 | MACROCELL 131 {1 62 (G9)
21 (F3) OO—] __ MACROCELL36 | |___MACROCELL132 {1 63 (F9)
MACROCELL 37 — 48 : : MACROCELL 133 —
LAB D U' g _L_ ; LAB J
22 (G3) 3+—] MACROCELL 49 MACROCELL 145 —{] 64 (F11)
23 (G1) 3 MACROCELL 50 MACROCELL 146 {1 65 (E1)
25 (F1) CO— MACROCELL 51 N MACROCELL 147 —{ 67 (E9)
26 (H1) CF— MACROCELL 52 |___MACROCELL 148  +—{] 68 (D11)
MACROCELL 53 - 64 :> <: MACROCELL 149 —
LAB E LAB K
27 (H2) CO— MACROCELL 65 MACROCELL 161 — 69 (D10)
28 (1) C3— MACROCELL 66 MACROCELL 162 —{1 70 (C11)
29 (K1) CO—— MACROCELL 67 MACROCELL 163 —{ 71 B11)
30 (J2) C— MACROCELL 68 MACROCELL 164 __—{1 72 (C10)
MACROCELLE9 —80 LN & MACROCELL 165 ~ 176
LAB F {} g % 'i LAB L
31 (L) O— MACROCELL 81 MACROCELL 177 }—1{3 73 (A1)
32 (K2 OO— MACROCELL 82 MACROCELL 178 —{ 74 (B10)
33 (k3) O3~ MACROCELL 83 MACROCELL 179 —{1 75 (B9)
34 () CF— MACROCELL 84 MACROCELL 180 {1 76 (A10)
35 () CF— MACROCELL 85 MACROCELL 181 L 77 (A9)
36 (k4) CF— MACROCELL 86 MACROCELL 182 F—{J 78 (Bg)
37 (4) O—] _ MACROCELLS7 | [ MACROCELL183 T 79 (ag)
38 (I D__MAQBmELLﬂL_‘:> <:___MAQBmE|.L.mA_—D 80 (B6)
MACROCELL 89 - 96 | MACROCELL 185 — 192

3, 24,45, 66 (B5, G2, K7, E10) [>— v
18, 19, 39, 40, 60, 61, 81, 82 (E1, E2, K5, L5, G10, G11, A7, B7) [>— GND
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CY7C341B

PGA
Bottom View
Lfvo | wo | vo ]| wvo |ewnp| vo fiNeut| o | vo | vo | 1o
k| o | vo | vo | vo |ano |INPUT| Ve | WO | O | O | WO
o {12 J| vo | wo o |iNnpuT|iNPUT o | vo
o 13
o Ly 14
o g} 15 H| vo | wo o | o
1o i} 16
o 17
GND G| o | Ve | WO 110 | GND | GND
GND
:58 Fl vo | wo | wo 703418 w | o | o
I 7C341B
110 el ano | eno | 1o o | vee | o
Vee
1/0
Vo p| o | o o | o
110
1/0
110 clwo|w | @ 1o |INpUT|INPUT o | vo
110
110
110 gl o | w | vo | w |vec|wo jeno| vo | vo | vo | wo
Al vo [ wo | wo | wo [meurf"Eleno| vo | vo | wo | vo
1 2 3 4 5 6 7 8 9. 10 1
C341B-3
Design Security (continued) The erasable nature of these devices allows test programs to be

The CY7C341B is fully functionally tested and guaranteed through used and erased during early stages of the production flow. The

complete testing of each programmable EPROM bit and all inter- dpviccs also gontain on-board‘lpgic. test circuitry to allow vgrifica-
nal logic elements thus ensurine 100% proerammine vield tion of function and AC specification once encapsulated in non-
8 e prog g yielc. windowed packages.

EXPANDER _J
DELAY
texp
REGISTER
LOGIC ARRAY
CONTROL DELAY| tgiq o INPUT/
INPUT INPUT tiac rw OUTPUT
=—» DELAY ‘ =S
N  LoGIC ARRAY | tasy tap o
DELAY T tcoms tzx
tLaD RH tLaTCH
SYSTEM CLOCK DELAY ticg
PIA CLOCK
DELAY DELAY
tpia tic
LOGIC ARRAY
DELAY
trD
1/0 DELAY
tio C341B-4

Figure 1. CY7C341B Internal Timing Model

3-130



Y

§”}
== CYPRESS S
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, DC Input Voltagelll ...................... —-3.0Vto +7.0V
not tested.) DC Program Voltage ..............ccovveivnaennnns 13.0V
Storage Temperature ................... —65°Cto +150°C ?;?fiﬁffg%?sgg}ﬁge?haa' Sqgy >1100V
Ambient Temperature with
Power Applied ..., 0°Cto +70°C  Operating Range
Maximum Junction Temperature Ambient
(UnderBias) .......ccvvuiiiiiiiiiiiiiiiiannn., 150°C Range Temperature Vce
Supply Voltage to Ground Potential ......... -2.0V to +7.0V Commercial 0°C to +70°C 5V + 5%
lejdéxgnum ng;elr) I?:issipattion .................... 255%% mV‘Z Industrial —40°C to +85°C 5V + 10%
or UITENt ... m —
DC Oﬁfput Current, per Pin ............ 2SmAto+25mA L UMty Z35°Cto +1257C (Case) | SV = 10%
Electrical Characteristics Over the Operating Rangel?!
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, log = —4.0 mA 2.4 \%
VoL Output LOW Voltage Vce = Min, Igp = 8 mA 0.45 A\
Vi Input HIGH Level 22 Vce+0.3 A%
ViL Input LOW Level -0.3 0.8 \'%
Ix Input Current GND < VN < Vcc -10 +10 HA
Ioz Output Leakage Current | Vo = Ve or GND -40 +40 nA
Tos Output Short Vce = Max,, Voyt = GND[3 4] -30 -90 mA
Circuit Current
Icci Power Supply Vi = Vcc or GND Com’l 360 mA
Current (Standby) (No Load) Mil/Ind 435 A
Icc2 Power Suﬁ)ply Vi = Vccor GND (No Load) | Com’l 380 mA
Currentl® f = 1.0 MHz[3 3] MilInd 480 A
tr (Recommended) | Input Rise Time 100 ns
tg (Recommended) | Input Fall Time 100 ns
Capacitancel®!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta =25°C,f = 1 MHz, 10 pF
Cout Output Capacitance Vee =50V 20 pF
Notes:

1. Minimum DC input is —0.3V. During transitions, the inputs may un-
dershoot to —2.0V for periods less than 20 ns.

2. Typical values are for Tpo = 25°C and V¢ = 5V.

3. Guaranteed but not 100% tested.

4. Not more than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Voyt = 0.5V has
been chosen to avoid test problems caused by tester ground degrada-
tion.

AC Test Loads and Waveforms

5V R1464Q 5v

OUTPUT"‘T' OUTPUTT'
R2 R2

50 pF . 5 pF
| jLzsosz | 250Q
INCLUDING = == L L

R1464Q

JIGAND ~ -
SCOPE (a) (b) C341B-5
Equivalent to: THEVENIN EQUIVALENT (commercial/military)

oUTPUTo—— 1832 45175v

5. Thisparameter ismeasured with device programmed asa 16-bit count-
er in each LAB and is tested periodically by sampling production
material.

6. Part (a) in AC Test Load and Waveforms is used for all parameters ex-
cept tggr and txz, which is used for part (b) in AC Test Load and Wave-
forms. All external timing parameters are measured referenced to ex-
ternal pins of the device.

ALL INPUT PULSES
3.0v

¥90% K90%
GND 10% 2
< 6 ns =i l"" - <6ns
tr tF
C341B-6
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External Synchronous Switching Characteristics Over the Operating Rangel©]
7C341B—-15 | 7C341B—20 | 7C341B—25 | 7C341B—30 | 7C341B—35
Parameter Description Min. | Max | Min. | Max | Min. | Max | Min. | Max | Min. | Max | Unit
tpD1 Dedicated Input to Com’l 15 20 25 30 35 ns
Combinatorial Output
Delayl’] Mil 20 25 30 35
tpp2 I/O Input to Combinatorial | Com’l 25 : 33 40 45 55 ns
Output Delayl8] -
Mil 33 40 45 55
tpp3 Dedicated Input to Com’l 23 30 37 44 55 ns
Combinatorial Output Delay |—
with Expander Delayl®] Mil 30 37 44 55
tpD4 I/0 Input to Combinatoria | Com’l 33 43 52 59 75 ns
1 Output Delay with
Expander DelayB’ 10] Mil 43 52 59 75
tEA Input to Output Com’l 15 20 25 30 35 ns
Enable Delay(3: 7] -
Mil 20 25 30 35
tER Input to Output Disable Com’l 15 20 25 30 35 ns
Delayl®] -
Mil 20 25 30 35
tcot Synchronous Clock Input to | Com’] 7 8 14 16 20 ns
Output Delay -
Mil 8 14 16 20
tcoz Synchronous Clock to Local | Com’l 17 20 30 35 42 ns
Feedback to Combinatorial
Outputl3; 11] Mil 20 30 35 42
ts1 Dedicated Input or Com’l | 10 13 15 20 25 ns
Feedback Set-up Time
to Synchronous Clock -
Output(6:12] Mil 13 15 20 25
tsy I/O Input Set-up Time to Com’l | 20 24 30 39 45 ns
Synchronous Clock Input[8] |—
Mil 24 30 39 45
ty Input Hold Time from Com’l | -0 0 0 0 0 ns
Synchronous Clock Input(®] |—
Mil 0 0 0 0 .
twH Synchronous Clock Input Com’l | 5 7 8 10 125 ns
High Time .
Mil 7 8 10 12.5
twL Synchronous Clock Input Com’l| 5 7 8 10 125 ns
Low Time -~
Mil 7 8 10 12.5
tRW Asynchronous Clear Com’l | 16 22 25 30 35 ns
Width[3: 6] -
Mil 22 25 30 35
tRR Asynchronous Clear Com’l | 16 22 25 30 35 ns
Recoveryl? -
Mil 22 25 30 35
trRO Asynchronous Clear to Com’l 15 - 20 25 30 35 ns
Registered Output Delayl] -
Mil 20 25 30 35
tpw Asynchronous Preset Com’l | :15 20 25 30 35 ns
Width[3: 6] -
Mil 20 25 30 35

Shaded areas contain preliminary information.
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External Synchronous Switching Characteristics Over the Operating Rangel6)(continued)

7C341B~15 | 7C341B—20 | 7C341B-25 | 7C341B—30 | 7C341B325
Parameter Description Min. | Max | Min. | Max | Min. | Max | Min. | Max | Min. | Max | Unit
tpr Asynchronous Preset Com’l | 15 20 25 30 35 ns
Recovery Timel3: 6] -
Mil 25 30 35
tpo Asynchronous Preset to Com’l 15 20 25 30 35 ns
Reglstered Output
Delayl®] Mil 20 25 30 35
tcr Synchronous Clock to Local | Com’l 3 3 3 3 5 ns
Feedback Inputl3 13] -
Mil 3 3 3 5
tp Exter(ljlal ?fynchro[%(])us Clock | Com’l | 12 14 16 20 25 ns
Period (1
(Whaaxs) Mil 14 16 20 %
fmaxi External Feedback Maxi- Com’l | 58.8 50 345 27.7 222 MHz
mum Frequency
(U(tcor + t51))[3 14] Mil 50 345 27.7 222
fmaxe Internal Local Feedback Com’l | 76.9 62.5 55.5 43 33 MHz
Mammux? Frequency,
lesser of (1/(tg; + tcg)) p
Pt sy Mil 62.5 555 43 3
fMAX3 Data Path Maximum Com’l | 100 71.4 62.5 50 40.0 MHz
Frequency, least of
U(twy, + t Utsy + ta), :
e W] Mil 714 62.5 50 40.0
fMAX4 Maximum Register Toggle | Com’l | 100 71.4 62.5 50 40.0 MHz
Frequency
U(twr + twr))3 17 Mil 71.4 62.5 50 40.0
toH Output Data Stable Time Com’l| 3 3 3 3 3 ns
from S;nchronous Clock
Inputl Mil 3 3 3 3

Shaded areas contain preliminary information.

Notes:

7.

10.

11.

This specification is a measure of the delay from input signal applied
to a dedicated input to combinatorial output on any output pin. This
delay assumes no expander terms are used to form the logic function.
‘When this note is applied to any parameter specification it indicates
that the signal (data, asynchronous clock, asynchronous clear, and/or
asynchronous preset) is applied to a dedicated input only and no signal
path (either clock or data) employs expander logic.

If an input signal is applied to an I/O pin an additional delay equal to
tpia should be added to the comparable delay for a dedicated input.
If expanders are used, add the maximum expander delay tgxp to the
overall delay for the comparable delay without expanders.

This specification is a measure of the delay from input signal applied
to an I/O macrocell pin to any output. This delay assumes no expander
terms are used to form the logic function.

Thisspecification is a measure of the delay from an input signal applied
to a dedicated input to combinatorial output on any output pin. This
delay assumes expander terms are used to form the logic functions and
includes the worst-case expander logic delay for one pass through the
expander logic.

Thisspecification is a measure of the delay from aninput signal applied
to an I/O macrocell pin to any output. This delay assumes expander
terms are used to form the logic function and includes the worst-case
expander logic delay for one pass through the expander logic. This pa-
rameter is tested periodically by sampling production material.

This specification is a measure of the delay from synchronous register
clock to internal feedback of the register output signal to the input of
the LAB logic array and then to a combinatorial output. This delay as-
sumes no expanders are used, register is synchronously clocked and all

12.

13.

14.

15.

3-133

feedback iswithinthe same LAB. This parameter is tested periodically
by sampling production material.

If datais applied to an I/O input for capture by a macrocell register, the
I/O pin set-up time minimums should be observed. These parameters
are tgp for synchronous operation and tag for asynchronous opera-
tion.

Thisspecification is a measure of the delay associated with the internal
register feedback path. This is the delay from synchronous clock to
LAB logic array input. This delay plus the register set-up time, tgy, is
the minimum internal period for an internal synchronous state ma-
chine configuration. This delay is for feedback within the same LAB.
This parameter is tested periodically by sampling production material.
This specification indicates the guaranteed maximum frequency, in
synchronous mode, at which a state machine configuration with exter-
nal feedback can operate. It is assumed that all data inputs and feed-
back signals are applied to dedicated inputs. All feedback is assumed
to be local originating within the same LAB.

This specification indicates the guaranteed maximum frequency at
which a state machine, withinternal-only feedback, can operate. Ifreg-
ister output states must also control external points, this frequency can
still be observed as long as this frequency is less than 1/tcoj.
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External Asynchronous Switching Characteristics Over the Operating Rangel®! (continued)

—
7C341B~15 - 7C341B-20 | 7C341B—25 | 7C341B—30 | 7C341B—-35
Parameter Description Mili;f ‘Max :Min. : Max | Min. | Max | Min. | Max | Min. | Max | Unit
taco1 Dedicated Asynchronous Com’l 15 25 30 35 ns
Clock Input to Output -
Delaylel P ML | 35 30 35
taco2 Asynchronous Clock Input | Com’l | 25 2 40 46 55 ns
to Local Feedback to - s
Combinatorial Output29  |Mil | 32 40 46 55
tast Dedicated Input or Feedback | Com’l | 5 5 5 6 8 ns
Set-up Time to Asynchro- e -
nous Clock Inputl6 S 5 6 8
tas? I/O Input Set-Up Time to 27 30 ns
Asynchronous Clock Input(6] >7 30
tAH Input Hold Time from 8 10 ns
Asynchronous Clock Input(6] 3 0
tAwWH Asynchronous Clock Input 14 16 ns
HIGH Timel6]
14 16
tawL Asynchronous Clock Input 11 14 ns
LOW Timel6 20]
11 14
tACF Asynchronous Clock to 15 18 22 ns
Local Feedback Inputl21] 5 18 7]
tAp External Asynchronous 25 30 ns
Clock Period (1/fmaxa) 25 30
fMAXAL External Feedback 27 23 MHz
Maximum Frequency in
Asynchronous Mode 27 23
U(tacor + tasp)i??
fmaxaz Maximum Internal 40 333 MHz
Asynchronous Frequencyl23] m 33
fMaxA3 Data Path Maximum 333 28.5 MHz
gggtel&l}]cy in Asynchronous 3 783
fMAXA4 Maximum Asynchronous 40 333 MHz
Register Toggle Frequency
1/(tawn + tAWL)[25? 40 333
tAOH Output Data Stable Time 15 15 ns
from Asynchronous
Clock Inputl20] 15 15

Shaded areas contain preliminary information.

Notes:

16. This frequency indicates the maximum frequency at which the device

may operate in data path mode (dedicated input pin to output pin).
This assumes data input signals are applied to dedicated input pins and
no expander logic is used. If any of the data inputs are I/O pins, tg; is
the appropriate tg for calculation.

17. This specification indicates the guaranteed maximum frequency, in
synchronousmode, atwhich anindividual output or buried register can
be cycle by a clock signal applied to the dedicated clock input pin.
18. This parameterindicates the minimum time after a synchronous regis-
ter clock input that the previous register output data is maintained on
the output pin.

19. Thisspecification is a measure of the delay from an asynchronous reg-
ister clock input tointernal feedback of the register output signal tothe
input of the LAB logic array and then to a combinatorial output. This
delay assumes no expanders are used in the logic of combinatorial out-
put or the asynchronous clock input. The clock signal is applied to the

20.

21.
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dedicated clock input pin and all feedback is within a single LAB. This
parameter is tested periodically by sampling production material.
This parameter is measured with a positive-edge-triggered clock at the
register. For negative-edge triggering, the tawy and tawy, parameters
must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, tawg should be used for both
tawn and tawL.

This specification is a measure of the delay associated with the internal
register feedback path foran asynchronous clock to LABlogicarrayin-
put. This delay plus the asynchronous register set-up time, tas1, is the
minimum internal period for an internal asynchronously clocked state
machine configuration. This delay is for feedback within the same
LAB, and assumes there is no expander logic in the clock path and the
clock input signal is applied to a dedicated input pin. This parameter
is tested periodically by sampling production material.
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Switching Waveforms

External Combinatorial

DEDICATED INPUT/
1/0 INPUT

fe—— tep1[Mtpppl®

COMBINATORIAL
OUTPUT
fe—— ter®
COMBINATORIAL HIGH-IMPEDANCE
REGISTERED OUTPUT 3-STATE
f— teal? 7l —
HIGH IMPEDANCE v
3-STATE (N VALID OUTPUT
C341B-7
External Synchronous
DEDICATED INPUT/
1/0 INPUTI7] _
— ty twH —wte— ty
ts1 «—
SYNCHRONOUS /]
CLOCK
— tcot taw/tew tr/ter
ASYNCHRONOUS fon —> <
CLEAR/PRESETI7] troltro
REGISTERED
OUTPUTS
e tcoz |
COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACK!10]
C341B-8
External Asynchronous
DEDICATED INPUT/
1/0 INPUTI”]
—> taH tawH —re tawL
tast  fe—
ASYNCHRONOQUS /]
CLOCK INPUT
—> taco1 taw/tew tr/teR
ASYNCHRONOUS o —> <
CLEAR/PRESET("] tno/to
ASYNCHRONOUS REGISTERED
OUTPUTS
fe————— tacon
COMBINATORIAL OUTPUT FROM
ASYNCH. REGISTERED FEEDBACK
C341B-9
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Internal Switching Characteristics Over the Operating Rangel?!
7C341B~15 | 7C341B~20 | 7C341B—-25 | 7C341B—-30 | 7C341B—-35
Parameter Description Min. | Max | Min. |'Max | Min. | Max | Min. | Max | Min. | Max | Unit
tN Dedicated Input Pad and | Com’l |- 3 4 5 7 9 ns
Buffer Delay Mil 4 5 7 9
tio I/O Input Pad and Com’l 3 4. 6 6 9 ns
Buffer Delay Mil 4 6 6 9
tEXP Expander Array Delay Com’l 8 10 12 14 20 ns
Mil 10 12 14 20
tLAD Logic Array Data Delay | Com’l 8 10 12 14 16 ns
Mil 10 12 14 16
tLAC Logic Array Control Com’l 5 7 10 12 13 ns
Delay Ml 7 10 2 3
top Output Buffer and Com’l 3 3 5 5 6 ns
Pad Delay Mil 3 5 5 6
tzx Output Buffer Enable Com’l | 5 5 10 11 13 ns
Delayl? Ml ' 3 10 T 3
txz, Output Buffer Disable Com’l 5 5 10 11 13 ns
Delay Mil 5 10 11 13
tRSU Relgisper Seté}Jplgl"éme Com’l | 4 5 6 8 10 ns
;‘tel{‘;g;};‘; ock Signal Iy 5 3 8 i)
tRH Register Hold Time Com’l | 4 5 6 8 10 ns
ftell{glg‘ggtg; Clock Signal il 5 3 3 )
tLATCH Flow-Through Com’l : 1 2 3 4 4 ns
Latch Delay Mil i 3 3 7 7
tRD Register Delay Com’l 1 1 1 2 2 ns
Mil 1 1 2 2
tcoMmB Transparent Mode Com’l 1 2 3 4 4 ns
Delay!*] Ml 2 3 r) 7}
tcH Clock High Time Com’l |4 6 8 10 12.5 ns
Mil 6 8 10 12.5
=y Clock Low Time Coml| 4 | |6 8 10 25 ns
Mil | 6 8 10 12.5
Shaded areas contain preliminary information.
gzte"ls“ilis specification indicates the guaranteed maximum frequency at ~ 26. This parameter indicates the minimum time that the previous register

23.

24,

25.

which an asynchronously clocked state machine configuration with ex-
ternal feedback can operate. It is assumed that all data inputs, clock in-
puts, and feedback signals are applied to dedicated inputs, and that no
expander logic is employed in the clock signal path or data path.
This specification indicates the guaranteed maximum frequency at
which an asynchronously clocked state machine with internal-only
feedback can operate. This parameter is determined by the lesser of
(1/tacr + tas1)) or (1/(tawn +tawr)). If register output states must
also control external points, this frequency can stillbe observed as long
as this frequency is less than 1/toco1.

This frequency is the maximum frequency at which the device may op-
erate in the asynchronously clocked data path mode. This specification
is determined by the least of 1/(tawn + tawL), 1/(tas1 + tan) or
1/tacoz. It assumes data and clock input signals are applied to dedi-
cated input pins and no expander loigc is used.

This specification indicates the guaranteed maximum frequency at
which anindividual output or buried register canbe cycled in asynchro-
nously clocked mode by a clock signal applied to an external dedicated
input pin.

27.
. This specification guarantees the maximum combinatorial delay asso-
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output data is maintained on the output after an asynchronousregister
clock input applied to an external dedicated input pin.
Sample tested only for an output change of 500 mV.

ciated with the macrocell register bypass when the macrocell is confi-
gured for combinatorial operation.
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Internal Switching Characteristics Over the Operating Rangel2]
7C341B—15 | 7C341B—20 | 7C341B—-25 | 7C341B~-30 | 7C341B-35
Parameter Description Min. | Max | Min. | Max | Min. | Max | Min. | Max | Min. | Max | Unit
tic Asynchronous Clock Com’l 6 8 14 16 18 ns
Logic Delay Mil 8 14 16 18
tics Synchronous Clock Delay | Com’l 0.5 0.5 2 2 3 ns
Mil 0.5 2 2 3
tFD Feedback Delay Com’l 1 1 1 1 2 ns
Mil 1 1 1 2
tPRE Asynchronous Register Com’l 3 3 5 6 7 ns
Preset Time Mil 3 3 6 7
tCLR Asynchronous Register Com’l 3 3 5 6 7 ns
Clear Time Mil 3 3 3 7
tpcw Asynchronous Preset and | Com’] 3 4 5 6 7 ns
Clear Pulse Width Mil y) 3 6 7
tpCR Asynchronous Preset and | Com’l 3 4 5 6 7 ns
Clear Recovery Time Ml 7 3 3 7
tpia Programmable Intercon- | Com’l 10 12 14 16 20 ns
nect Array Delay Ml 16 30
haded areas contain preliminary information.
Switching Waveforms
Internal Combinatorial
| tin
INPUT PIN *
tpia
tio je—
1/0 PIN
le— texp —>
EXPANDER
ARRAY DELAY X
jae—— 1t AC, tLAD e
LOGIC ARRAY
LOGIC ARRAY
OUTPUT
C341B-10
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Switching Waveforms (continued)

Internal Asynchronous
tr

CLOCK PIN

CLOCK INTO
LOGIC ARRAY

<——tlc—ﬂ

CLOCK FROM
LOGIC ARRAY

trsu —»t*— tRH
DATA FROM
LOGIC ARRAY
tap.taTcH —>le— trp toLptpRe —oje—t
REGISTER OUTPUT

FD
LOCAL LAB
LOGIC ARRAY
tpia
REGISTER OUTPUT
TO ANOTHER LAB

C341B-11
Internal Synchronous
f tcu { toL
SYSTEM CLOCK PIN . D \\
je— 4 —’| [e— tcs
SYSTEM CLOCK
AT REGISTER
«— tRsu —> tRH
DATA FROM
LOGIC ARRAY )(
C341B—12
Internal Synchronous
CLOCK FROM _____/——\—__/—\
LOGIC ARRAY |" tco —+
tRo
DATA FROM
LOGIC ARRAY X X %
txz txz E tzx
HIGH IMPEDANCE
OUTPUT PIN X
STATE N___
C341B-13
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Ordering Information
S(pnesd Ordering Code P:I;klzge Package Type Oll)g::eng
15 CY7C341B-15HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341B—15JC/J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C341B—-15RC/RI R84 84-Lead Windowed Pin Grid Array
20 CY7C341B~20HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341B—-20JC/11 183 84-Lead Plastic Leaded Chip Carrier
CY7C341B-20RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341B—-20HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341B-20RMB R84 84-Lead Windowed Pin Grid Array '
25 CY7C341B—25HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341B-25JC/J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C341B—-25RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341B-25HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341B-25RMB R84 84-Lead Windowed Pin Grid Array
30 CY7C341B—-30HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341B-30JC/J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C341B-30RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341B-30HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341B-30RMB R84 84-Lead Windowed Pin Grid Array
35 CY7C341B—-35HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341B-35JC/J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C341B-35RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341B-35HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341B-35RMB R84 84-Lead Windowed Pin Grid Array

Shaded areas contain preliminary information.

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Viu 1,23
ViL 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc1 1,2,3

Switching Characteristics

Parameter Subgroups

tpD1 7,8,9,10, 11
tpD2 7,8,9,10,11
tpD3 7,8,9;10,11
tco1 7,8,9,10,11
ts1 7,8,9,10, 11
ty 7,8,9,10, 11
taCo1 7,8,9,10,11
taco2 7,8,9,10, 11
tAst 7,8,9,10,11
tAH 7,8,9,10,11

Document #: 38—00137-G
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Features

e 192 macrocells in 12 LABs

o 8 dedicated inputs, 64 bidirectional
1/O pins

© 0.8-micron double-metal CMOS

EPROM technology

Programmable interconnect array

384 expander product terms

® Available in 84-pin HLCC, PLCC, and
PGA packages

Functional Description

The CY7C341 isan Erasable Programmable

Logic Device (EPLD) in which CMOS

EPROM cells are used to configure logic

functionswithin the device. The MAX archi-

tecture is 100% user configurable allowing

the devices toaccommodate avariety of inde-

pendent logic functions.

The 192 macrocellsin the CY7C341 are di-
vided into 12 Logic Array Blocks (LABs),
16 per LAB. There are 384 expander prod-
uct terms, 32 per LAB, to be used and
shared by the macrocells within each LAB.
Each LAB is interconnected with a pro-
grammable interconnect array, allowing all
signals to be routed throughout the chip.
The speed and density of the CY7C341 al-
lows them to be used in a wide range of
applications, from replacement of large
amounts of 7400 series TTL logic, to com-
plex controllers and multifunction chips.
‘With greater than 37 times the functionality
of 20-pin PLDs, the CY7C341 allows the
replacement of over 75 TTL devices. By re-
placing large amounts of logic, the
CY7C341 reduces board space, part count,
and increases system reliability.
EachLAB-contains 16macrocells. InLABs
A,F, G, and L, 8 macrocells are connected
toI/O pinsand 8 are buried, while for LABs
B,C,D,E, H,1,J, and K, 4 macrocells are
connected to 1/O pins and 12 are buried.
Moreover, inaddition to the I/O andburied

Selection Guide

This is an abbreviated data sheet. Contact a
Cypress Representative for complete specifica-
tions. For new designs please refer to the

CY7C341B.

CY7C341

192-Macrocell MAX® EPLD

macrocells, thereare 32single productterm
logic expanders in each LAB. Their use
greatly enhances the capability of the ma-
crocells without increasing the number of
product terms in each macrocell.

Logic Array Blocks

There are 12 logic array blocks in the
CY7C341. Each LAB consists of a macro-
cell array containing 16 macrocells, an expan-
der product term array containing 32 expan-
ders, and anI/O block. The LAB isfed by the
programmable interconnect array and the
dedicated input bus. Allmacrocell feedbacks
go to the macrocell array, the expanderarray,
and the programmable interconnect array.
Expandersfeedthemselvesand the macrocell
array. All /O feedbacks go to the program-
mable interconnect array so that they may be
accessed by macrocells in other LABs aswell
as the macrocells in the LAB in which they
are situated.

Externally, the CY7C341 provides 8 dedi-
cated inputs, one of which may be used as a
system clock. There are 64 1/O pins that may
be individually configured for input, output,
or bidirectional data flow.

Programmable Interconnect Array

The Programmable Interconnect Array
(PIA) solves interconnect limitations by
routing only the signals needed by each log-
ic array block. The inputs to the PIA are
the outputs of every macrocell within the
device and the I/O pin feedback of every
pin on the device.

Unlike masked or programmable gate ar-
rays, which induce variable delay depen-
dent on routing, the PIA has a fixed delay.
This eliminates undesired skews among
logicsignals, which may cause glitchesinin-
ternal or externallogic. The fixed delay, re-
gardless of programmable interconnect
arrayconfiguration, simplifies design by as-
suringthatinternalsignal skewsorracesare

avoided. The resultis ease of design imple-
mentation, often in a single pass, without
the multiple internal logic placement and
routing iterations required for a program-
mable gate array to achieve design timing
objectives.

Timing Delays

Timing delays within the CY7C341 may be
easily determined using Wamp2™,
Warp2+™, or Warp3™ software. The
CY7C341 has fixed internal delays,
allowing the user to determine the worst
case timing delays for any design. For
complete timing information, the Warp3
software provides a timing simulator.

Design Recommendations

Forproperoperation,inputandoutputpins
must be constrained to the range GND <
(Vinor Vour) < Ve Unusedinputs must
always be tied to an appropriate logic level
(either Vccor GND). Eachset of Vecand
GND pins must be connected together
directlyatthe device. Powersupplydecoup-
ling capacitors of at least 0.2 WF must be
connected between Vecand GND. Forthe
most effective decoupling, each V¢ pin
should be separately decoupled to GND,
directly at the device. Decoupling capaci-
tors should have good frequency response,
such as monolithic ceramic types.

Design Security

The CY7C341 contains a programmable
design security feature that controls the
access to the data programmed into the
device. If this programmable feature is
used, a proprietary design implemented in
the device cannot be copied or retrieved.
This enables a high level of design control
to be obtained since programmed data
within EPROM cells is invisible. The bit
that controls this function, along with all
other program data, may be reset simply
by erasing the device.

7C341-25 7C341-30 7C341-35
Maximum Access Time (ns) 25 30 35
Maximum Commercial 380 380 380
855::;; Ea) Tndustrial %0 480 480
Military 480 480 480
Maximum Standby Commercial 360 360 360
Current (mA) Tndustrial 735 435 735
Military 435 435 435

MAX is a registered trademark of Altera Corporation.
Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor Corporation.

Document #: 38—00499
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Features

128 macrocells in 8 LABs

8 dedicated inputs, 52 bidirectional
1/O pins

Programmable interconnect array
Advanced 0.65-micron CMOS
technology to increase performance

Available in 68-pin HLCC, PLCC, and
PGA

Functional Description
The CY7C342B is an Erasable Program-

CY7C342B

128-Macrocell MAX® EPLDs

mable Logic Device (EPLD) in which
CMOS EPROM celisare used to configure
logic functions within the device. The
MAX architecture is 100% user configur-
able, allowing the devices to accommodate
a variety of independent logic functions.

The 128 macrocells in the CY7C342B are
divided into 8 Logic Array Blocks (LABs),
16 per LAB. There are 256 expander prod-
uct terms, 32 per LAB, to be used and
shared by the macrocells within each LAB.

Each LAB
programmable

is interconnected with a
interconnect  array,

allowing all signals to be routed through-
out the chip.

The speed and density of the CY7C342B
allows it to be used in a wide range of
applications, from replacement of large
amounts of 7400-series TTL logic, to com-
plex controllers and multifunction chips.
With greater than 25 times the functional-
ity of 20-pin PLDs, the CY7C342B allows
the replacement of over 50 TTL devices.
By replacing large amounts of logic, the
CY7C342B reduces board space, part
count, and increases system reliability.

Logic Block Diagram —
1 (86) INPUT/CLK INPUT (A7) 68
2 (n6) INPUT INPUT  (AB) 66
32 (L4) INPUT INPUT  (L6) 36
34 (L5) INPUT INPUT  (K6) 35
| SYSTEM CLOCK ]
LABA W LABH
4 (ps) =]  MACROCELL 1 MACROCELL 120  — B8) 65
5 (Bd) =i —MACROCELL 119} ;B\g;g
6 (Ad) ————v MA( TL3 [—MACROCELL 118 }—
7(83) = A— [ MACROCELL 117 }—— (A10) 62
8 (A3) —— MACROCELLS N\ MACROCELL 116 p——— (B10) 61
9 (A2) ———  MACROCELL 6 A 115 fp—— (B11)60
10 (B2) ~— A 114 p— (C11)59
11 (B1) ——— _MACROCELL 8 :) < MACROCELL 113 |—— (C10)58
MACROCELL 9-16 MACROCELL 121-128
LAB B l {} LAB G
12(C2) =———— MACROCELL 17 MACROCELL 101} (D11) 57
13 (C1) ———— MACROCELL 18 MACROCELL 100 | D10) 56
14 (D2) ————— MACROCELL 19 MACROCELL 99 F— (E11)55
15 (01) ~———— MACROCELL 20 MACROCELL 98 — (F11)53
17 (1) ———— MACROCELL 21 MACROCELL 97 — (F10) 52
MACROCELL 22-32 —_—> <: MACROCELL 102-112
P
1
A | ! |
LAB C l LAB F
18 (F2) MACROCELL 33 MACROCELL 85 F—— (@i1) 51
19 (F1) [ MACROCELL34 | MACROCELL 84 F— (H11)49
21 (G1) [ MACHOCELL35 | MACROCELL 83 |—— (H10) 48
22 (H2) [ MACROCELL36 | MACROCELL 82 f—— (J11) 47
23 (H1) [ MACROCELL37 ] [ MACROCELL 81 |—— (10) 46
MACROCELL 38-48 :u <_—_ MACROCELL 86-96
LAB D LABE
24 (J2) =i 49 MA;,t_aocsLJz —— (K11)45
25 (J1) =————{" MACROCELL 50 [ MACROCELL 71 ———  (K10) 44
26 (K1) =————q" MACROCELL5T | N |__MACROCELL 70 — (L10) 43
27 (K2) ——] g%gggggg ACROCELL 69 — (L9) 42
28 (L2) ——— MACROCELL 68 — (K9) 41
29 (K3) =————roy MACROCELL 54 MACROCELL 67 — (L8) 40
30 (L3) =mmmeeeed ~—MACROCELL 55 MACROCELL 66 — (K8)39
31 (K4) T WACROCELL 56— < ROCELL 65 — (7)38
MACROCELL 5764 MACROCELL 73-80
3,20, 37, 54 (B5, G2, K7, E10) (> Voo () - PERTAIN TO 68-PIN PGA PACKAGE
16, 33, 50, 67 (E2, K5, G10, B7) [_>— GND C342B-1

MAX is a registered trademark of Altera Corporation. Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor.
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Selection Guide

7C342B—-12 | 7C342B—15 | 7C342B—20 | 7C342B—25 | 7C342B-30 | 7C342B-35
Maximum Access Time (ns) 12 15 20 25 30 35
Maximum Operating | Commercial 250 250 250 250 250 250
Current (mA) Military 320 320 320 320 320
Industrial 320 320 320 320 320
Maximum Static Commercial 225 225 225 225 225 225
Current (mA) Military 275 275 275 275 275
Industrial 275 275 275 275 275

Pin Configurations

PLCC PGA
Top View Bottom View
3
= L vo | wo |eut|neut|ineut| o | vo | o | wo
82 22 2¢
QR QQQQ 222522212928
k| wo | w | v | v |ano|neut]vee | o | o | o | wo
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, DC Input Voltagelll .................... -3.0Vto + 7.0V
not tested.) DC Program Voltage ............................. 13.0V
Storage Temperature .................. —65°Cto +150°C  gtatic Discharge VOItage ....................... > 1100V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ............. ...t 0°Cto +70°C .
Maximum Junction Temperature Operating Range
(underbias) ...t 150°C Ambient
Supply Voltage to Ground Potential . ....... —3.0V to +7.0V Range Temperature Vec
Maximum Power Dissipation ................... 2500 mW Commercial 0°Cto +70°C 5V +5%
DCVccorGND Current ...ovvveveeenennnn... 500 mA Industrial —40°Cto +85°C 5V = 10%
DC Output Currentper Pin .......... —-25 mA to +25 mA Military —55°C to +125°C (Case) 5V + 10%
Electrical Characteristics Over the Operating Range[?l
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, Iog = —4.0 mA 24 A%
VoL Output LOW Voltage Vce = Min, Igp, = 8.0 mA 0.45 A%
Vig Input HIGH Voltage 22 Vce +0.3 \%
Vi Input LOW Voltage -03 0.8 \4
Irx Input Current GND < Vin < Ve -10 +10 nA
Ioz Output Leakage Current Vo = Vec or GND -40 +40 A
Tos Output Short Circuit Current | Vec = Max,, Vout = 0.5V 4 -30 -90 mA
Icct Power Supply Current (Static) | Vi = GND (No Load) Com’l 225 mA
Mil/Ind 275
Icc2 Power Supply Current>] Vi = Vccor GND (No Load) | Com’l 250 mA
f=10MHAT Mil/Ind 320
trR Recommended Input Rise Time 100 ns
tp Recommended Input Fall Time 100 ns
CapacitancelS]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin =2V, f = 1.0 MHz 10 pF
Cour Output Capacitance Vour =2V, {f = 1.0 MHz 10 pF

Notes:
. Minimum DCinput is — 0.3V. During transitions, the inputs may un-
dershoot to — 3.0V for periods less than 20 ns.
2. Typical values are for Tp = 25°C and V¢ = 5.
3. Not more than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Voyt = 0.5V has
been chosen to avoid test problems caused by tester ground

4. Guaranteed but not 100% tested.

5. Thisparameteris measured with device programmed as a 16-bit count-
er in each LAB.

6. Part(a)in AC Test Load and Waveforms is used for all parameters ex-
cept tgr and txz, which is used for part (b) in AC Test Load and Wave-
forms. All external timing parameters are measured referenced to ex-

degradation. ternal pins of the device.
AC Test Loads and Waveforms[5]
R1 464Q R1464Q
Lo — A A L ———A A
5V sV ALL INPUT PULSES
OUTPUT b OUTPUT / 3.0V ' 909
90% 90%
10% 10%
50 pF R2 5pF R2 GND
I 250Q I 250Q - <6ns
INCLUDING == = INCLUDING = L =6ns =
JIGAND ~ JIGAND ~
SCOPE ) SCOPE C3428-4 C342B-5
a
Equivalent to: THEVENIN EQUIVALENT (commercial/military)

1632
OUTPUT 0———MA———0 1.75V
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Logic Array Blocks quired for a programmable gate array to achieve design timing ob-

There are 8 logic array blocks in theCY7C342B. Each LAB con-
sists of a macrocell array containing 16 macrocells, an expander
product term array containing 32 expanders, and an I/O block. The
LAB is fed by the programmable interconnect array and the dedi-
cated input bus. Allmacrocell feedbacks go to the macrocell array,
theexpander array, and the programmable interconnect array. Ex-
panders feed themselves and the macrocell array. All I/O feed-
backs go to the programmable interconnect array so that they may
be accessed by macrocells in other LABs as well as the macrocells
in the LAB in which they are situated.

Externally, the CY7C342B provides eight dedicated inputs, one of
which may be used as a system clock. There are 52 1/O pins that
may be individually configured for input, output, or bidirectional
data flow.

Programmable Interconnect Array

The Programmable Interconnect Array (PIA) solves interconnect
limitations by routing only the signals needed by each logic array
block. The inputs to the PIA are the outputs of every macrocell
within the device and the I/O pin feedback of every pin on the de-
vice.

Unlike masked or programmable gate arrays, which induce vari-
able delay dependent on routing, the PIA has a fixed delay. This
eliminates undesired skews among logic signals that may cause
glitches in internal or external logic. The fixed delay, regardless of
programmable interconnect array configuration, simplifies design
by assuring that internal signal skews or races are avoided. The re-
sultis ease of design implementation, oftenin asignal pass, without
the multiple internal logic placement and routing iterations re-

jectives.
Timing Delays

Timing delays within the CY7C342B may be easily determined us-
ing Warp2™ [Warp2+ ™ or Warp3™ software by the model shownin
Figure 1. The CY7C342B has fixed internal delays, allowing the
user to determine the worst case timing delays for any design. For
complete timing information the Warp3 software provides a timing
simulator.

Design Recommendations

Operation of the devices described herein with conditions
abovethoselistedunder “Maximum Ratings” maycause perma-
nent damage to the device. This is a stress rating only and func-
tional operation of the device at these or any other conditions
above those indicated in the operational sections of this data-
sheet is not implied. Exposure to absolute maximum ratings
conditions for extended periods of time may affect device reli-
ability. The CY7C342B contains circuitry to protect device pins
from high static voltages or electric fields, but normal precau-
tions should be taken to avoid application of any voltage higher
than the maximum rated voltages.

For proper operation, input and output pins mustbe constrained to
the range GND < (Viy or Vour) < V. Unused inputs must al-
ways be tied to an appropriate logic level (either Vcc or GND).
Eachset of Vccand GND pins must be connected together direct-
ly at the device. Power supply decoupling capacitors of at least 0.2
wF must be connected between Ve and GND. For the most effec-
tive decoupling, each V¢ pin should be separately decoupled to

EXPANDER _J
DELAY
texp
REGISTER
LOGIC ARRAY
CONTROL DELAY | tgin OUTPUT
INPUT o UTRUY
e OUTPUT
1
DELAY Y LoGic ARRAY | tasy tho ta 3
! DELAY 7 tcome ks
" tLap RH tLATCH
SYSTEM CLOCK DELAY ticg
PIA CLOCK
DELAY DELAY
t
tpia IC
FEEDBACK
DELAY
trp
1/0 DELAY
tlo C342B-6

Figure 1. CY7C342B Internal Timing Model
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GND directly at the device. Decoupling capacitors should have
good frequency response, such as monolithic ceramic types have.

Design Security

The CY7C342B contains a programmable design security feature
that controls the access to the data programmed into the device. If
this programmable feature is used, a proprietary design implem-
ented in the device cannot be copied or retrieved. This enables a
high level of design control to be obtained since programmed data
within EPROM cellsis invisible. The bit that controls this function,
along with all other program data, may be reset simply by erasing
the entire device.

The CY7C342B is fully functionally tested and guaranteed
through complete testing of each programmable EPROM bit and
allinternal logic elements thus ensuring 100% programming yield.

The erasable nature of these devices allows test programs to be
used and erased during early stages of the production flow. The de-
vices also contain on-board logic test circuitry to allow verification
of function and AC specification once encapsulated in non-win-
dowed packages.

Typical Icc vs. fyax

Vce =5.0V
Room Temp.

lcc ACTIVE (mA) Typ.

| 1 | 1 1
0
100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 50 MHz

MAXIMUM FREQUENCY

Output Drive Current

2
O 100 |~
E lou
< 80
=
= Vee =5.0V
g 60 Room Temp.
o«
5
O 40
5
E loH
E 20
o '
L L 1 1
0 045 4 2 3 4 5
Vo OUTPUT VOLTAGE (V)

Timing Considerations

Unless otherwise stated, propagation delays do not include expan-
ders. When using expanders, add the maximum expander delay
tgxpto the overall delay. Similarly, there is an additional tpy5 delay
for an input from an I/O pin when compared to a signal from
straight input pin.

‘When calculating synchronous frequencies, use tg if all inputs are
on dedicated input pins. The parameter tg should be used if data
is applied at an I/O pin. If tg; is greater than tcop, 1/ts2 becomes
the limiting frequency in the data path mode unless 1/(twy + twr)
is less than 1/tg;.

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to tg;. Determine which of 1/(twy
+ twL), 1/tcoi, or 1/(tgxp + tsi) is the lowest frequency. The low-
est of these frequencies is the maximum data path frequency for
the synchronous configuration.

When calculating external asynchronousfrequencies, use tasy ifall
inputs are on the dedicated input pins. If any data is applied to an
1/0 pin, tas, must be used as the required set-up time. If (tasz +
tan) is greater than toco1, 1/(tas2 + tayg) becomes the limiting
frequency in the data path mode unless 1/(tawH + tawL) is less
than 1/(tas2 + tAH)-

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to tas;. Determine which of
1/(tawn + tawL), 1/tacoi, or 1/(tgxp + tasi) is the lowest fre-
quency. The lowest of these frequencies is the maximum data path
frequency for the asynchronous configuration.

The parameter toy indicates the system compatibility of this de-
vice when driving other synchronous logic with positive input hold
times, which is controlled by the same synchronous clock. If topy is
greater than the minimum required input hold time of the subse-
quent synchronous logic, then the devices are guaranteed to func-
tion properly with a common synchronous clock under worst-case
environmental and supply voltage conditions.

The parameter tpoop indicates the system compatibility of this de-
vice when driving subsequent registered logic with a positive hold
time and using the same asynchronous clock as the CY7C342B.

In general, if tooy is greater than the minimum required input
hold time of the subsequent logic (synchronous or asynchronous)
then the devices are guaranteed to function properly under worst-
case environmental and supply voltage conditions, provided the
clock signal source is the same. This also applies if expander logic
isused in the clock signal path of the driving device, but not for the
driven device. This is due to the expander logic in the second de-
vice’s clock signal path adding an additional delay (tgxp) causing
the output data from the preceding device to change prior to the
arrival of the clock signal at the following device’s register.
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Commercial and Industrial External Synchronous Switching Characteristics!®l Over Operating Range

7C342B—-12 | 7C342B—15 | 7C342B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp1 Dedicated Input to Combinatorial Output Delayl’! 12 15 20 ns
tpD2 1/0 Input to Combinatorial Output Delaym 20 25 32 ns
tpp3 Dedicated Input to Combinatorial Output Delay with 18 23 30 ns
Expander Delayl‘]
tpD4 1/0 In{)ut to Combinatorial Output Delay with Expander 26 33 42 ns
Delayl* 10]
tEA Input to Output Enable Delayl* 7] 12 15 20 ns
tER Input to Output Disable Delay!* 7] 12 15 20 ns
tco1 Synchronous Clock Input to Output Delay 6 7 8 ns
tco2 Synchronous Clock to Local Feedback to 14 17 20 ns
Combinatorial Outputl4 11]
ts1 Dedicated Input or Feedback Set-Up Time to 8 10 13 ns
Synchronous Clock Input(7- 12]
tso 1/O Input Set-Up Time to Synchronous Clock Input!’] 16 20 24 ns
ty Input Hold Time from Synchronous Clock Inputl’] 0 0 0 ns
twH Synchronous Clock Input HIGH Time 4.5 5 7 ns
twL Synchronous Clock Input LOW Time 4.5 5 7 ns
tRw Asynchronous Clear Width[* 7] 12 15 20 ns
tRR Asynchronous Clear Recovery Timel% 7] 12 15 20 ns
trO Asynchronous Clear to Registered Output Delay!’} 12 15 20 ns
tpw Asynchronous Preset Widthl% 7] 12 15 20 ns
tpr Asynchronous Preset Recovery Timel* 7] 12 15 20 ns
tpo - Asynchronous Preset to Registered Output Delay!’] 12 15 20 ns
tcr Synchronous Clock to Local Feedback Input!* 13] 3 3 3 ns
tp External Synchronous Clock Period (1/(fyaxs))*] 9 12 15 ns
fmaxi1 External Feedback Maximum Frequency 71.4 58.8 47.6 MHz
(U(tcor + tsp))t* 14
fmax2 Internal Local Feedback Maximum Frequency, lesser of 90.9 76.9 62.5 MHz
(1/(ts1 + tcF)) or (1/tcon)l* 1)
fmaxs Data Path Maximum Freq4uency, lesser of (1/(twr, + twH)), 111.1 100 71.4 MHz
(U(ts1 + tu)) or (Ltcop)t™ 1ol
fmax4 Maximum Register Toggle Frequency (1/(twp+twp))*17] | 111.1 100 71.4 MHz
toH Output Data Stable Time from Synchronous Clock Input(* 18] [ 3 3 3 ns
tpD1 Dedicated Input to Combinatorial Output Delayl’] 25 30 35 ns
tpD2 1/O Input to Combinatorial Output Delay[8] 39 46 55 ns
tpp3 Dedicated Input to Combinatorial Output Delay with 37 44 55 ns
Expander Delayl®]
tpp4 I/0 In[put to Combinatorial Output Delay with Expander 51 60 75 ns
Delayl* 10]
teA Input to Output Enable Delayl* 7] 25 30 35 ns
tER Input to Output Disable Delay!* ] 25 30 35 ns
tco1 Synchronous Clock Input to Output Delay 14 16 20 ns
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Commercial and Industrial External Synchronous Switching Characteristics (continued)

7C342B-25 | 7C342B—-30 | 7C342B—35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tco2 Synchronous Clock to Local Feedback to Combinatorial 30 35 42 ns
Outputl4 11]
ts1 Dedicated In7put or Feedback Set-Up Time to Synchronous 15 20 25 ns
Clock Inputl”- 12]
ts2 1/O Input Set-Up Time to Synchronous Clock Input!’] 29 36 45 ns
ty Input Hold Time from Synchronous Clock Inputl’] 0 0 0 ns
twH Synchronous Clock Input HIGH Time 8 10 12.5 ns
twL Synchronous Clock Input LOW Time 8 10 12.5 ns
trRw Asynchronous Clear Width(4 7] 25 30 35 ns
tRR Asynchronous Clear Recovery Timel* 7] 25 30 35 ns
trO Asynchronous Clear to Registered Output Delayl’] 25 30 35 ns
tpw Asynchronous Preset Width[4: 7] 25 30 35 ns
tpR Asynchronous Preset Recovery Timel% 7] 25 30 35 ns
tpo Asynchronous Preset to Registered Output Delayl’] 25 30 35 ns
tcF Synchronous Clock to Local Feedback Inputt% 13] 3 3 6 ns
tp External Synchronous Clock Period (1/(fpmax3))4] 16 20 25 ns
fmaxt External Feedback Maximum Frequency 34.5 27.7 22.2 MH:z
(U(tcor + ts)I+ 141
fmax2 Internal Local Feedback Maximum Frequency, lesser of 55.5 43.4 322 MHz
((ts1 + tc)) or (Ltcop)ls 1
fmaxs Data Path Maximum Frquuency, lesser of (1/(twrL + twr)), 62.5 50 40 MHz
(1/(ts1 + tm)) or (Ltco)® 10l
frmaxa Maximum Register Toggle Frequency (1/(twy +twp))[% 1] 62.5 50 40 MHz
toH Output Data Stable Time from Synchronous Clock Inputl 18] [ 3 3 3 ns
Notes:
7. This specification is a measure of the delay from input signal applied ~ 12. Ifdataisappliedtoan /O input for capture by amacrocell register, the

to a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, 66, or 68)
to combinatorial output on any output pin. This delay assumes no ex-
pander terms are used to form the logic function.

‘When this note is applied to any parameter specification it indicates
that the signal (data, asynchronous clock, asynchronous clear, and/or
asynchronous preset) is applied to a dedicated input only and no signal
path (either clock or data) employs expander logic.

If an input signal is applied to an I/O pin an additional delay equal to
tp1a should be added to the comparable delay for a dedicated input. If
expanders are used, add the maximum expander delay tgxp to the
overall delay for the comparable delay without expanders.

8. This specification is a measure of the delay from input signal applied
to an I/O macrocell pin to any output. This delay assumes no expander
terms are used to form the logic function.

9. This specification is a measure of the delay from an input signal applied to
a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, 36, 66, or 68) to
combinatorial output on any output pin. This delay assumes expander
terms are used to form the logic function and includes the worst-case ex-
pander logic delay for one pass through the expander logic.

10. Thisspecificationis ameasure of the delay from an inputsignal applied
to an I/O macrocell pin to any output. This delay assumes expander
terms are used to form the logic function and includes the worst-case
expander logic delay for one pass through the expander logic. This pa-
rameter is tested periodically by sampling production material.

11. This specification is a measure of the delay from synchronous register
clock to internal feedback of the register output signal to the input of
the LAB logic array and then to a combinatorial output. This delay as-
sumes no expanders are used, register is synchronously clocked and all
feedback is within the same LAB. This parameter is tested periodically
by sampling production material.

I/O pininputset-up time minimums should be observed. These param-
eters are tgp for synchronous operation and tas; for asynchronous op-
eration.

13. This specification is a measure of the delay associated with the internal
register feedback path. This is the delay from synchronous clock to
LAB logic array input. This delay plus the register set-up time, tgy, is
the minimum internal period for an internal synchronous state ma-
chine configuration. This delay is for feedback within the same LAB.
This parameter is tested periodically by sampling production material.

14. This specification indicates the guaranteed maximum frequency, in
synchronous mode, at which a state machine configuration with exter-
nal feedback can operate. It is assumed that all data inputs and feed-
back signals are applied to dedicated inputs. All feedback is assumed
to be local originating within the same LAB.

15. This specification indicates the guaranteed maximum frequency at
whichastate machine withinternal-onlyfeedback can operate. If regis-
ter output states must also control external points, this frequency can
still be observed as long as this frequency is less than 1/tco1.

16. This frequency indicates the maximum frequency at which the device
may operate in data path mode (dedicated input pin to output pin).
This assumes data input signals are applied todedicated input pins and
no expander logic is used. If any of the data inputs are I/O pins, tg is
the appropriate tg for calculation.

17. This specification indicates the guaranteed maximum frequency, in
synchronous mode, at which anindividual output orburiedregister can
be cycled by a clock signal applied to the dedicated clock input pin.

18. This parameter indicates the minimum time after a synchronous regis-
ter clock input that the previous register output data is maintained on
the output pin.
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Commercial and Industrial External Asynchronous Switching Characteristics(® Over Operating Range

7C342B—-12 | 7C342B—15 | 7C342B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
taco1 Asynchronous Clock Input to Output Delay!’] 12 15 20 ns
tACO2 Asynchronous Clock Input to Local Feedback to Combinatorial 20 25 32 ns
Outputl!9l
tas1 Dedicated Input or Feedback Set-Up Time to Asynchronous 4 5 5 ns
Clock Input[ﬁ
tas2 1/O Input Set-Up Time to Asynchronous Clock Inputl’] 12 14.5 17 ns
tal Input Hold Time from Asynchronous Clock Inputl’] 5 6 ns
tAWH Asynchronous Clock Input HIGH Timel”l 9 10 ns
tAWL Asynchronous Clock Input LOW Timel7> 201 7 8 ns
tACF Asynchronous Clock to Local Feedback Input(4 211 9 11 13 ns
tap External Asynchronous Clock Period (1/(fyaxas))l] 14 16 18 ns
fmaxaAl External Feedback Maximum Frequency in Asynchroneus 62.5 50 40 MHz
Mode (1/(taco1 + tas)* 22
fmaxa2 | Maximum Internal Asynchronous Frequencyl* 23] 71.4 62.5 55.5 MHz
fmaxas | Data Path Maximum Frequency in Asynchronous Model% 241 | 83.3 66.6 50 MHz
fmaxas Maximum Asynchronous Register Toggle Frequency 71.4 62.5 55.5 MHz
(tawn + tawp)
tAOH Output Data Stable Time from Asynchronous Clock Inputl% 261 { 12 12 12 ns
Notes:

19. This specification is a measure of the delay from an asynchronous reg-
ister clockinput to internal feedback of the register output signal to the
input of the LAB logic array and then to a combinatorial output. This
delay assumes no expanders are used in the logic of combinatorial out-
put or the asynchronous clock input. The clock signal is applied to the
dedicated clock input pin and all feedback is within a single LAB. This
parameter is tested periodically by sampling production material.
This parameter is measured with a positive-edge triggered clock at the
register. For negative edge triggering, the tawy and tawp, parameters
must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, tawg should be used for both
tawn and tAwL.

This specification is a measure of the delay associated with the internal
register feedback path for an asynchronousclock to LABlogic arrayin-
put. This delay plus the asynchronous register set-up time, tasy, is the
minimum internal period for an internal asynchronously clocked state
machine configuration. This delay is for feedback within the same
LAB, assumes no expander logicinthe clock path, and assumes that the
clock input signal is applied to a dedicated input pin. This parameter
is tested periodically by sampling production material.

This specification indicates the guaranteed maximum frequency at
which an asynchronously clocked state machine configuration with ex-
ternal feedback can operate. It is assumed that all data inputs, clock in-

20.

21.

22.

23.

24,

25.

26.
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puts, and feedback signals are applied to dedicated inputs and that no
expander logic is employed in the clock signal path or data path.
This specification indicates the guaranteed maximum frequency at
which an asynchronously clocked state machine with internal-only
feedback can operate. This parameter is determined by the lesser of
(1/(tacF + tas1)) or (1/(tawn + tawL))- If register output states must
also control external points, this frequency can still be observed aslong
as this frequency is less than 1/taoco1.

This specification assumes no expander logicis utilized, all data inputs
and clock inputs are applied to dedicated inputs, and all state feedback
is within a single LAB. This parameter is tested periodically by sam-
pling production material.

This frequency is the maximum frequency at which the device may op-
erate in the asynchronously clocked data path mode. This specification
is determined by the lesser of 1/(tawn + tawr), 1/(tas1 + tam) or
1/tacos. It assumes data and clock input signals are applied to dedi-
cated input pins and no expander logic is used.

This specification indicates the guaranteed maximum frequency at which
an individual output or buried register can be cycled in asynchronously
clocked mode by a clock signal applied to an external dedicated input pin.
This parameter indicates the minimum time that the previous register
output data is maintained on the output after an asynchronous register
clock input applied to an external dedicated input pin.
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Commercial and Industrial External Asynchronous Switching Characteristics!®l Over Operating Range (continued)

7C342B-25 | 7C342B—30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
taco1 Asynchronous Clock Input to Output Delayl’] 25 30 35 ns
taCo2 Asynchronous Clock Input to Local Feedback to Combinatorial 39 46 55 ns
Outputl19]
tas1 Dedicated Inﬁut or Feedback Set-Up Time to Asynchronous 5 6 8 ns
Clock Inputl
tas2 1/O Input Set-Up Time to Asynchronous Clock Inputl’] 19 22 28 ns
tAH Input Hold Time from Asynchronous Clock Input{7] 6 8 10 ns
tAWH Asynchronous Clock Input HIGH Timel”] 11 14 16 ns
tAWL Asynchronous Clock Input LOW Timel”> 20] 9 11 14 ns
tACF Asynchronous Clock to Local Feedback Input(* 21T 15 18 22 ns
tap External Asynchronous Clock Period (1/(fyaxaa))! 20 25 30 ns
fmaxai External Feedback Maximum Frequency in Asynchronous 333 27.7 232 MH:z
Mode (1/(taco1 + tas))* %2
fmaxaz | Maximum Internal Asynchronous Frequencyl* 23] 50 40 33.3 MHz
fMAxA3 Data Path Maximum Frequency in Asynchronous Model% 24] 40 333 28.5 MHz
fmAxA4 Maximum Asynchronous Register Toggle Frequency 50 40 333 MHz
1/(tawn + tawp)t4 >
tAOH Output Data Stable Time from Asynchronous Clock Input!# 261 | 15 15 15 ns

Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range

7C342B-12 | 7C342B—-15 | 7C342B—-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tN Dedicated Input Pad and Buffer Delay 2.5 3 4 ns
tio 1/O Input Pad and Buffer Delay 2.5 3 4 ns
tEXP Expander Array Delay 6 8 10 ns
tLAD Logic Array Data Delay 6 8 10 ns
tLAC Logic Array Control Delay 5 5 7 ns
top Output Buffer and Pad Delay 3 3 3 ns
tzx Output Buffer Enable Delay!27] 5 5 5 ns
txz Output Buffer Disable Delay 5 5 5 ns
tRSU Register Set-Up Time Relative to Clock Signal at Register 2 4 5 ns
tRH Register Hold Time Relative to Clock Signal at Register 4 4 5 ns
tLATCH Flow Through Latch Delay 1 1 2 ns
tRD Register Delay 0.5 1 1 ns
tcoMB Transparent Mode Delayl2] 1 1 2 ns
tcH Clock HIGH Time 3 4 6 ns
tcL Clock LOW Time v 3 4 6 ns
tic Asynchronous Clock Logic Delay 5 6 8 ns
tics Synchronous Clock Delay 0.5 0.5 0.5 ns
tFD Feedback Delay 1 1 1 ns
tPRE Asynchronous Register Preset Time 3 3 3 ns
{CLR Asynchronous Register Clear Time 3 3 3 ns
tpcw Asynchronous Preset andClear Pulse Width 2 3 4 ns
tPCR Asynchronous Preset and Clear Recovery Time 2 3 4 ns
tPIA Programmable Interconnect Array Delay Time 8 10 12 ns
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Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range (continued)

7C342B~25 | 7C342B-30 | 7C342B-35
Parameter Description Min. | Max. { Min. | Max. | Min. | Max. | Unit
N Dedicated Input Pad and Buffer Delay 5 7 9 ns
tio I/O Input Pad and Buffer Delay 6 6 9 ns
tEXP Expander Array Delay 12 14 20 ns
fLAD Logic Array Data Delay 12 14 16 ns
tLAC Logic Array Control Delay 10 12 13 ns
top Output Buffer and Pad Delay 5 5 6 ns
tzx Output Buffer Enable Delay[27] 10 11 13 | ns
txz. Output Buffer Disable Delay 10 11 13 ns
trRSU Register Set-Up Time Relative to Clock Signal at Register 6 8 10 ns
tRH Register Hold Time Relative to Clock Signal at Register 6 8 10 ns
tLATCH Flow Through Latch Delay 3 4 4 ns
tRD Register Delay 1 2 2 ns
tCOMB Transparent Mode Delay!28] 3 4 4 ns
tcH Clock HIGH Time 8 10 12.5 ns
tcL Clock LOW Time 8 10 12.5 ns
tic Asynchronous Clock Logic Delay 14 16 18 ns
tics Synchronous Clock Delay 2 2 3 ns
trD Feedback Delay 1 1 2 ns
tpRE Asynchronous Register Preset Time 5 6 7 ns
tCIR Asynchronous Register Clear Time 5 6 7 ns
tpcw Asynchronous Preset and Clear Pulse Width 5 6 7 ns
tpCR Asynchronous Preset and Clear Recovery Time 5 6 7 ns
tpia Programmable Interconnect Array Delay Time 14 16 20 ns
Notes:

27. Sample tested only for an output change of 500 mV.

28. Thisspecification guarantees the maximum combinatorial delay asso-
ciated with the macrocell register bypass when the macrocell is confi-
gured for combinatorial operation.
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Military External Synchronous Switching Characteristics(6] Over Operating Range

7C342B—-15 | 7C342B—20 | 7C342B—-25 | 7C342B—30 | 7C342B-35

Parameter Description Min. | Max. | Min. [ Max. | Min. { Max. | Min. | Max. | Min. | Max. | Unit

tpD1 Dedicated Input to Combina- 15 20 25 30 35 ns
torial Output Delayl7]

tpD2 /O Input to Combinatorial 25 32 39 46 55 ns
Output Delayl8l

tpD3 Dedicated Input to Combina- 23 30 37 44 55 ns
torial Output Delay with Ex-
pander Delayl®]

tpp4 1/0 Input to Combinatorial 33 42 51 60 75 ns
Output Delay with
Expander Delayl% 10]

tEA Input to Output Enable 15 20 25 30 35 ns
Delayl*. 7]

tER Input to Output Disable 15 20 25 30 35 ns
Delayl#. 71

tco1 Synchronous Clock Input to 7 8 14 16 20 ns
Output Delay

tcoz Synchronous Clock to Local 17 20 30 35 42 ns

Feedback to Combinatorial
Output(4 1]

ts) Dedicated Input or Feedback 10 13 15 20 25 ns
Set-Up Time to Synchronous
Clock Inputl7-12]

ts2 I/O Input Set-Up Time to 20 24 29 36 45 ns
Synchronous Clock Inputl’]

tH Input Hold Time from 0 0 0 0 0 ns
Synchronous Clock Inputl’]

twH Synchronous Clock Input 5 7 8 10 125 ns
HIGH Time

twL Synchronous Clock Input 5 7 8 10 12.5 ns
LOW Time

tRW Asynchronous Clear Width(4 71 | 15 20 25 30 35 ns

tRR Asynchronous Clear Recovery | 15 20 25 30 35 ns
Timel*®

trRO Asynchronous Clear to Regis- 15 20 25 30 35 ns
tered Output Delayl’]

tpw Asynchronous Preset 15 20 25 30 35 ns
Widthl4 7]

tpR Asynchronous Preset 15 20 25 30 35 ns
Recovery Timel4 7]

tpo Asynchronous Preset to Regis- 15 20 25 30 35 ns
tered Output Delayl”]

tcr Synchronous Clock to Local 3 3 3 3 6 ns
Feedback Inputl4 13]

tp External Synchronous Clock 12 14 16 20 25 ns

Period (1/(fmax3))t!
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Military External Synchronous Switching Characteristics(6] Over Operating Range (continued)
7C342B—-15 | 7C342B—20 | 7C342B—25 | 7C342B—30 | 7C342B-35

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

fmMax1 External Feedback Maximum 58.8 1 47.6 345 27.7 222 MHz
Frequency (1/(tcor + ts1) 14

fmMAx2 Internal Local Feedback 76.9 62.5 55.5 434 322 MHz
Maximum Frequency, lesser of
(U(ts1 + tcp)) or (Utcopt 9]

fmaxs Data Path Maximum Frequency, | 100 71.4 62.5 50 40 MHz
lesser of (1/(twr., + twr))
(1/(tsy + t)) or (Vtcop)(* 16)

fmaxa Maximum Register Toggle 100 71.4 62.5 50 40 MHz
Frequency (1/(twL + twgp)l+ 17]

toy Output Data Stable Time from 3 3 3 3 3 ns
Synchronous Clock Inputl* 18]

Military External Asynchronous Switching Characteristics(®] Over Operating Range
7C342B—15 | 7C342B—20 | 7C342B—25 | 7C342B-30 | 7C342B—-35

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

taCO1 Asynchronous Clock Input to 15 20 25 30 35 ns
Output Delayl’]

tACO2 Asynchronous Clock Input to 25 32 39 46 55 ns
Local Feedback to Combinatorial
Output!19]

tAS1 Dedicated Input or Feedback 5 5 5 6 8 ns
Set-Up Time to Asynchronous
Clock Inputl”]

tas2 I/O Input Set-Up Time to 14.5 17 19 22 28 ns
Asynchronous Clock Inputl’]

tAH Input Hold Time from 5 6 6 8 10 ns
Asynchronous Clock Input!’]

tAWH Asynchronous Clock Input 9 10 11 14 16 ns
HIGH Timel7]

tAWL Asynchronous Clock Input 7 8 9 11 14 ns
LOW Timel. 20]

tACF Asynchronous Clock to Local 11 13 15 18 22 ns
Feedback Inputl4 21]

tap External Asynchronous Clock 16 18 20 25 30 ns
Period (1/(fmaxas))

fmaxal External Feedback Maximum 50.0 40 33.3 27.7 232 MHz
Frequency in Asynchronous
Mode (1/(taco1 + tas)4 22

fmaxaz MaximumInternal Asynchronous | 62.5 55.5 50 40 333 MHz
Frequencyl 23

fMAXA3 Data Path Maximum Frquency 66.6 50 40 333 28.5 MHz
in Asynchronous Model4-24]

fMAaxA4 Maximum Asynchronous 62.5 55.5 50 40 333 MHz
Register Toggle Freguency
(tawn + tawp)! >!

tAOH Output Data Stable Time from 12 12 15 15 15 ns
Asynchronous Clock Inputl% 26]
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Military Typical Internal Switching Characteristics Over Operating Range
7C342B—-15 | 7C342B—-20 | 7C342B—-25 | 7C342B—30 | 7C342B-35

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

N Dedicated Input Pad and 3 4 5 7 9 ns
Buffer Delay

tio 1/O Input Pad and Buffer Delay 3 4 6 6 9 ns

tExp Expander Array Delay 8 10 12 14 20 ns

tLAD Logic Array Data Delay 8 10 12 14 16 ns

tLAC Logic Array Control Delay 5 7 10 12 13 ns

top Output Buffer and Pad Delay 3 3 5 5 6 ns

tzx Output Buffer Enable Delay[?7] 5 5 10 11 13 | ns

txz Output Buffer Disable Delay 5 5 10 11 13 ns

tRSU Register Set-Up Time Relative 4 5 6 8 10 ns
to Clock Signal at Register

tRH Register Hold Time Relative 4 5 6 8 10 ns
to Clock Signal at Register

tL ATCH Flow Through Latch Delay 1 2 3 4 4 ns

tRD Register Delay 1 1 1 2 2 ns

tcOMB Transparent Mode Delay(28] 1 2 3 4 4 ns

tcH Clock HIGH Time 4 6 8 10 12.5 ns

tcL Clock LOW Time 4 6 8 10 12.5 ns

tic Asynchronous Clock Logic Delay 6 8 14 16 18 ns

tics Synchronous Clock Delay 0.5 0.5 2 2 3 ns

trp Feedback Delay 1 1 1 1 2 ns

tPRE Asynchronous Register Preset 3 3 5 6 7 ns
Time

tcLr Asynchronous Register Clear 3 3 5 6 7 ns
Time

tpcw Asynchronous Preset and 3 4 5 6 7 ns
Clear Pulse Width

tpcrR Asynchronous Preset and 3 4 S 6 7 ns
Clear Recovery Time

tp1A Programmable Interconnect 10 12 14 16 20 ns
Array Delay Time
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Switching Waveforms

External Combinatorial

DEDICATED INPUT/
1/0 INPUT

X

e—— tpp1[7/tppol®l

COMBINATORIAL
OUTPUT

f— terl ——=

COMBINATORIAL OR
REGISTERED OUTPUT

HIGH-IMPEDANCE
THREE-STATE

N

A

HIGH-IMPEDANCE

e— tea”? ——
2

THREE-STATE

-
(N VALID OUTPUT

C342B-7

External Synchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACKI7!

SYNCHRONOUS
CLOCK

ASYNCHRONOUS ton
CLEAR/PRESETI"]

ja— 1y

trw/tew tRa/ter

tro/tro

REGISTERED
OUTPUTS

T

tcoz

COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACKI!]

C342B-8

External Asynchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK

tasy >f* taH

ASYNCHRONOUS

CLOCKINPUT /]

ASYNCHRONOUS thoH —»

CLEAR/PRESET

taco1

tAwH —®1e tawL

taw/tpw tre/ter

trof/tro

ASYNCHRONOUS REGISTERED
OUTPUTS

COMBINATORIAL OUTPUT FROM

WF

tacoz

ASYNCHRONOUS REGISTERED
FEEDBACK

C342B-9
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Switching Waveforms (continued)

Internal Combinatorial
I

N
INPUT PIN %

[e—— tpjga —>
to [«
1/0 PIN
le— texp
EXPANDER
ARRAY DELAY
fe—— t|aC, tLaD —>

LOGIC ARRAY
INPUT

LOGIC ARRAY
OUTPUT

C342B-10

Internal Asynchronous

tr

CLOCKPIN
CLOCKINTO
LOGIC ARRAY
fe—— tic —»
CLOCK FROM
LOGIC ARRAY
tRsu —>t*— tgH

TO LOCAL LAB
LOGIC ARRAY

tria
REGISTER OUTPUT
TO ANOTHER LAB

DATA FROM

LOGIC ARRAY
troitiatcH —>le— tep toLptpre —>fe- trD

REGISTER OUTPUT

C342B-11

Internal Synchronous

SYSTEM CLOCK PIN / \
N —>| [«— tics

SYSTEM CLOCK
AT REGISTER m

thsy —>pe— trH

DATA FROM
LOGIC ARRAY

C342B—-12
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Switching Waveforms (continued)

Internal Synchronous

CLOCK FROM
LOGIC ARRAY

tRD top —*
DATA FROM
LOGIC ARRAY X X
txz —> tzx
HIGH IMPEDANCE
OUTPUT PIN X

STATE IN————

C342B-13

Ordering Information

S(l:lese)d Ordering Code Pﬁgkx:fe Package Type Oll):;:geng

12 CY7C342B—12HC HS81 68-Pin Windowed Leaded Chip Carrier Commercial
CY7C342B-12]C J81 68-Lead Plastic Leaded Chip Carrier
CY7C342B—12RC R68 68-Pin Windowed Ceramic Pin Grid Array

15 CY7C342B—-15HC/HI H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B—151C/1 181 | 68-Lead Plastic Leaded Chip Carrier Industrial
CY7C342B-15RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-15HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B—-15RMB R68 68-Pin Windowed Ceramic Pin Grid Array

20 CY7C342B—20HC/HI H381 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B—20JC/1 381 | 68 Lead Plastic Leaded Chip Carrier Industrial
CY7C342B—20RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-20HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B—20RMB R68 68-Pin Windowed Ceramic Pin Grid Array

25 CY7C342B-25HC/HI HS81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B-25JC/J11 181 68-Lead Plastic Leaded Chip Carrier Industrial
CY7C342B-25RC R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-25HMB HS81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B—-25RMB R68 68-Pin Windowed Ceramic Pin Grid Array

30 CY7C342B—-30HC/HI H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B—30JC/I1 181 | 68-Lead Plastic Leaded Chip Carrier Industrial
CY7C342B-30RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B—-30HMB HS81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B-30RMB R68 68-Pin Windowed Ceramic Pin Grid Array

35 CY7C342B—-35HC/HI H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B—35)C/11 J81 | 68-Lead Plastic Leaded Chip Carrier Industrial
CY7C342B-35RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B—-35HMB HS81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B-35RMB R68 68-Pin Windowed Ceramic Pin Grid Array
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
Vou 1,23 tpp1 7,8,9,10, 11
VoL 1,23 tpp2 7,8,9,10, 11
Vin 123 tpD3 7,8,9,10, 11
Vi 1,23 tcol 7,8,9,10, 11
lix 123 ts1 7,8,9, 10, 11
igé i ; z ts 7,8,9,10, 11

= ty 7,8,9,10, 11
twH 7,8,9,10, 11
twL 7,8,9,10, 11
tRO 7,8,9,10,11
tpo 7,8,9,10,11
tacol 7,8,9,10, 11
tas1 7,8,9,10, 11
tAH 7,8,9,10, 11
tAWH 7,8,9,10, 11
tAWL 7,8,9,10, 11

Document #: 38—00119-G
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This is an abbreviated datasheet. Contact a Cypress
Representative for complete specifications. For new
designs, please refer to the CY7C342B.
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Features

® 128 macrocells in 8 LABs

o 8 dedicated inputs, 52 bidirectional I/O pins
Programmable interconnect array

0.8-micron double-metal CMOS EPROM technology
Available in 68-pin HLCC, PLCC, and PGA packages
Functional Description

The CY7C342 is an Erasable Programmable Logic Device
(EPLD) inwhich CMOS EPROM cells are used to configure logic
functions within the device. The MAX architecture is 100% user
configurable, allowing the devices to accommodate a variety of in-
dependent logic functions.

The 128 macrocells in the CY7C342 are divided into 8 Logic Array
Blocks (LABs), 16 per LAB. There are 256 expander product
terms, 32 per LAB, to be used and shared by the macrocells within
each LAB.

Each LAB is interconnected with a programmable interconnect
array, allowing all signals to be routed throughout the chip.

The speed and density of the CY7C342 allows it to be used in a
wide range of applications, from replacement of large amounts of
7400-series TTL logic, to complex controllers and multifunction
chips. With greater than 25 times the functionality of 20-pin
PLDs, the CY7C342 allows the replacement of over 50 TTL de-
vices. By replacing large amounts of logic, the CY7C342 reduces
board space, part count, and increases system reliability.

Logic Array Blocks

There are 8 logic array blocks in the CY7C342. Each LAB consists
ofamacrocell array containing 16 macrocells, an expander product
term array containing 32 expanders, and an I/O block. The LAB is
fed by the programmable interconnect array and the dedicated in-

Selection Guide

128-Macrocell MAX® EPLDs

putbus. All macrocell feedbacks go to the macrocell array, the ex-
pander array, and the programmable interconnect array. Expan-
ders feed themselves and the macrocell array. All1/O feedbacks go
to the programmable interconnect array so that they may be ac-
cessed by macrocells in other LABs as well as the macrocells in the
LAB in which they are situated.

Externally, the CY7C342 provides eight dedicated inputs, one of
which may be used as a system clock. There are 52 I/O pins that
may be individually configured for input, output, or bidirectional
data flow.

Programmable Interconnect Array

The Programmable Interconnect Array (PIA) solves interconnect
limitations by routing only the signals needed by each logic array
block. The inputs to the PIA are the outputs of every macrocell
within the device and the I/O pin feedback of every pin on the de-
vice.

Unlike masked or programmable gate arrays, which induce vari-
able delay dependent on routing, the PIA has a fixed delay. This
eliminates undesired skews among logic signals that may cause
glitches in internal or external logic. The fixed delay, regardless of
programmable interconnect array configuration, simplifies design
by assuring that internal signal skews or races are avoided. The re-
sultis ease of design implementation, often in asignal pass, without
the multiple internal logic placement and routing iterations re-
quired for a programmable gate array to achieve design timing ob-
jectives.

Timing Delays

Timing delays within the CY7C342 may be easily determined us-
ing Warp2™, Warp2+™, or Warp3™ software. The CY7C342 has
fixed internal delays, allowing the user to determine the worst case

timing delays for any design. For complete timing information the
Warp3 software provides a timing simulator.

7C342-25 7C342-30 7C342-35
Maximum Access Time (ns) 25 30 35
Maximum Operating Commercial 250 250 250
Current (mA Military 320 320 320
Industrial 320 320 320
Maximum Static Commercial 225 225 225
Current (mA) Military 275 275 275
Industrial 275 275 275

MAX is a registered trademark of Altera Corporation.

Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor.

Document #: 3800500
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Features
o 64 MAX macrocells in 4 LABs

o 8 dedicated inputs, 24 bidirectional
I/O pins

——=___.——='§ CYPRESS

CY7C343
CY7C343B

64-Macrocell MAX® EPLD

Functional Description

The CY7C343/CY7C343B is a high-per-
formance, high-density erasable program-

connect Array (PIA). There are 8 input pins,
one that doubles as a clock pin when needed.
The CY7C343/CY7C343B also has 28
I/O pins, each connected to amacrocell
(6 for LABs A and C, and 8 for LABs B

e Programmable interconnect array mable logic device, available in 44-pin d (

e (.8-micron double-metal CMOS PLCC and HLCC packages. and D). The remaining 36 macrocells are
EPROM technology (CY7C343) . used for embedded logic.

o Advanced 0.65-micron CMOS The CY7C343/CY7C343B contains 64 ry. ov70343/CY7C343B is excellent for
technology to increase performance highly flexible macrocells and 128 expander a wide range of both synchronous and
(CY7C343B) product terms. These resources are divided nchronoxgxs applicatio r{s

e Available in 44-pin HLCC, PLCC into four Logic Array Blocks (LABs) con- PP .

o Lowest power MAX device nected through the Programmable Inter-

Logic Block Diagram
9INPUT > ] <] INPUT35
1INPUT > < INPUT/CLK 34
12INPUT >— < INPUT 33
13INpUT > < INPUT 31
DEDICATED INPUTS
| SYSTEM CLOCK ]
LAB A ;Q} LAB D
2 — MACROCELL MACROCELL 56— 1
4 O MACROCELL MACROCELL 55 L1 4
YR = o iy e =
L 1
7 O— MACROCELL 5 N MACROCELL 52 — :o VO PINS
8 O— MACROCELL MACROCELL 51 — 39
g%gggg% 50 —LJ 38
MACROCELLS 7 - 16 ) K [ WACROCELL® __—J a7
P N wacroceLLs 57 - 64
LB B {} | { LABC
15 MACROCELL 17 MACROCELL 38— 30
16 33— MACROCELL 18 A 37 —1 20
17 O— MACROCELL 19 N ROCELL36 _ |—11 28
O MACROCELL 20 ——NACROCELL 35 T 1/0 PINS
VOPNS 0 I ——VAcrOCELL o1 —V ROCELSr 3 o6
20 C3— MACROCELL 22 MACROCELL 33 3 24
22 O— MACROCELL 23
23 [—___MACROCELL 24 :—:> N
K | MACROCELLS 39 - 48
MACROCELLS 25 — 32
3, 14,25,35) >— v,
(10, 21,32, 43) [>— anb C343-1
Selection Guide
7C343-12 | 7C343~15 | 7C343-20 | 7C343-25 | 7C343-30 | 7C343-35
7C343B~12"| 7C343B—15 | 7C343B—20 | 7C343B—25 | 7C343B—30 | 7C343B—35
Maximum Access Time (ns) 12 15 20 25 30 35
Maximum Operating Commercial 135 135 135 135 135 135
Current (mA) Military 225 225 225 225 225
Industrial 225 225 225 225 225 225
Maximum Standby Commercial 125 125 125 125 125 125
Current (mA) Military 200 200 200 200 200
Industrial 200 200 200 200 200 200

Shaded area contains preliminary information.

Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor Corporation.
MAX® is a registered trademark of Altera Corporation.

3-159



m—

ﬁ CY7C343
= F CY7C343B
==# CYPRESS

Pin Configuration

vo [ 1o
o [ /0
inPUT [ [le}
GND [ Vee
nPUT [ INPUT
INPUT ] INPUT/CLK
NPUT [ INPUT
Vee [ GND
1o [ INPUT
o [ 110
o [ /o]
222%222>8282 C343-2
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, DC Input Voltagell] ..................... =3.0Vto +7.0V
not tested.) DC Program VOItage . .........coveunerneunennnnn. 13.0v
Storage Temperature .................. —65°Cto +150°C  Static Discharge Voltage ........................ >1100V
Ambient Temperature with (per MIL-STD-883, method 3015)
Power Applied .......................LL 0°Cto +70°C  Qperating Range
Maximum Junction Temperature .
. ° Ambient
(UnderBias) ................. RAREEEEELEERIEARER 150°C Range Temperature Vee
IS\/l[xp}?ly Vol;age to I()}.ro.unii. Potential ........ -2.0V ;(5)01(;7.0\)\; Commercial 0°C to +70°C 5V +5%
aximum Power Dissipation ................... m - = =
DC Ve Of GND CUITENL « v veeeeeeeeee s00ma  [Andustrial —40°Cto +85°C SV £10%
DC Output Current, per Pin .......... —25mA to +25 mA Military —55°Cto +125°C (Case) 5V *10%
Electrical Characteristics Over the Operating Rangel?]

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, Ipg = ~4.0 mA 2.4 \Y%
VoL Output LOW Voltage Vce = Min, Iop, = 8 mA 0.45 \%
Viu Input HIGH Level 22 | Vcet+03 \'
ViL Input LOW Level -03 0.8 \'
Iix Input Current GND < ViN < Ve - 10 +10 HA
Ioz Output Leakage Current Vo = Ve or GND —40 +40 nA
Ios Output Short Circuit Current | Ve = Max., Vour = 0.5V 4] - 30 -90 mA
Icct Power Supply Current V1 = Vcc or GND Commercial 125 mA

(Standby) (No Load) Military/Industrial 200 mA
Icer Power Supply Currentl®] Vi = Vce or[GI\]ID (No Load) | Commercial 135 mA
f= 1.0 MHzl* > Military/Industrial 225 mA
tR Recommended Input Rise 100 ns
Time
tp Recommended Input Fall 100 ns
Time
Notes:
1. Minimum DC input is —0.3V. During transitions, the inputs may un- been chosen to avoid test problems caused by tester ground degra-

dershoot to —2.0V for periods less than 20 ns.
Typical values are for Ty = 25°C and V¢ = 5V.

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

2.
3.

3—

dation.
Guaranteed but not 100% tested.

Measured with device programmed as a 16-bit counter in each LAB
This parameter is tested periodically by sampling production material.

v
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Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Vin =2V, f = 1.0 MHz 10 pF
Cour Output Capacitance Vour = 2.0V, f = 1.0 MHz 10 pF
Notes:

6. Part (a) in AC Test Load and Waveforms is used for all parameters ex-
cept tgr and txz, which is used for part (b) in AC Test Load and Wave-

AC Test Loads and WaveformslS!

R1464Q
5V O0—————— A

R1464Q
5V O—————MA—

forms. All external timing parameters are measured referenced to ex-
ternal pins of the device.

ALL INPUT PULSES
OUTPUT ] OUTPUT p 3.0V ‘. 90%
90% °
| 10% 10%
50 pF R2 5pF R2 GND
I ‘LZSOQ I LZSOQ - <6ns
INCLUDING == - INCLUDING = L =6ns =
JGAND ~ = JGAND ~ =
SCOPE SCOPE C343-3 C343-4
(a) (b)
Equivalent to: THEVENIN EQUIVALENT (commercial/military)

163Q
OUTPUT 6—~———AM—no—0 1.75V

Programmable Interconnect Array

The Programmable Interconnect Array (PIA) solves interconnect
limitations by routing only the signals needed by each logic array
block. The inputs to the PIA are the outputs of every macrocell
within the device and the I/O pin feedback of every pin on the de-
vice.

Unlike masked or programmable gate arrays, which induce vari-
able delay dependent on routing, the PIA has a fixed delay. This
eliminates undesired skews among logic signals, which may cause
glitches in internal or external logic. The fixed delay, regardless of
programmable interconnect array configuration, simplifies design
by ensuring that internal signal skews or races are avoided. The re-
sult is simpler design implementation, often in a single pass, with-
out the multiple internal logic placement and routing iterations re-
quired for a programmable gate array to achieve design timing
objectives.

Timing Delays

Timing delays within the CY7C343/CY7C343B may be easily de-
termined using Warp2/Warp2+ ™ or Warp3™ software or by the
model shown in Figure 1. The CY7C343/CY7C343B has fixed in-
ternal delays, allowing the user to determine the worst case timing
delays for any design. For complete timing information, the Warp3
software provides a timing simulator.

Design Recommendations

Operation of the devices described herein with conditions above
those listedunder “Absolute Maximum Ratings” may cause perma-
nent damage to the device. Thisis a stress rating only and function-
al operation of the device at these or any other conditions above
those indicated in the operational sections of this data sheet is not
implied. Exposure to absolute maximum ratings conditions for ex-
tended periods of time may affect device reliability.The

CY7C343/CY7C343B contains circuitry to protect device pins
fromhighstaticvoltagesorelectricfields; however,normal precau-
tions should be taken to avoid applying any voltage higher than
maximum rated voltages.

For proper operation, input and output pins mustbe constrained to
the range GND < (Viny or Vour) < Vec. Unused inputs must al-
ways be tied to an appropriate logic level (either Vcc or GND).
Eachsetof Vccand GND pins must be connected together direct-
ly at the device. Power supply decoupling capacitors of at least 0.2
WF mustbe connected between Ve and GND. For the most effec-
tive decoupling, each Vc pin should be separately decoupled to
GND, directly at the device. Decoupling capacitors should have
good frequency response, such as monolithic ceramic types.

Timing Considerations

Unless otherwise stated, propagation delays do not include expan-
ders. When using expanders, add the maximum expander delay
texpto the overall delay. Similarly, there is an additional tpy delay
for an input from an I/O pin when compared to a signal from a
straight input pin.

‘When calculating synchronous frequencies, use tg; if all inputs are
on the input pins. tgy should be used if data is applied at an I/O pin.
If tgp is greater than tcog, 1/ts2 becomes the limiting frequency in
the data path mode unless 1/(twy + twr) is less than 1/tgp.

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to ts;. Determine which of 1/(twy
+ twL), 1/tco1, or 1/(tgxp + tsi) is the lowest frequency. The low-
est of these frequencies is the maximum data path frequency for
the synchronous configuration.

When calculating external asynchronous frequencies, use tas; ifall
inputs are on dedicated input pins. If any data is applied to an I/O
pin, tasy must be used as the required set-up time. If (tas2 + tan)
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is greater than taco1, 1/(tasz + tap) becomes the limiting fre-
quency in the data path mode unless 1/(tawp + tap) is less than
1/(tas2 + taH)-

‘When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to tas;. Determine which of
1/(tawn + tawr), 1/tacoi, or 1/(texp + tasi) is the lowest fre-
quency. The lowest of these frequencies is the maximum data path
frequency for the asynchronous configuration.

The parameter toy indicates the system compatibility of this de-
vice when driving other synchronous logic with positive input hold
times, which is controlled by the same synchronous clock. If toyy is
greater than the minimum required input hold time of the subse-
quent synchronous logic, then the devices are guaranteed to func-
tion properly with a common synchronous clock under worst-case
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