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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 pro
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 an 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
pASIC380 family of field-programmable gate arrays (FPGAs),
the industry’s fastest. It also includes the highest performance
complex PLDs, the FLAsH370 family. Both of these product
families are supported by Cypress’s VHDL (Very high-speed in-
tegrated circuit Hardware Description Language) based
Warp3™ , the industry's most advanced software design tool. Cy-
press pioneered the use of VHDL for PLD programming, 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 offerings including a BICMOS 22V10
at 5 ns. Cypress is committed to competing in all ranges of the
PLD market, with small devices, the MAX™ CY7C340 EPLD
line, and the UltraLogic products. To support these products,
Cypress offers one of the industry's broadest range of program-
ming 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 1 Megabit EPROM 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. 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.
HOTLIink ™, 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 data
communications division encompasses related products includ-
ing RoboClock, a programmable skew clock buffer that adjusts

comnlay timi i S
complex timing contro! signals 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 frequencies, and Dual-Port Memories, used to dis-
tribute data to two different systems simultaneously.
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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, and a new line of PC chipsets. IC De-
signs products are used widely in personal computers and disk
drives, and the product line provides Cypress with major inroads
into these growing markets. IC Designs clock oscillators control
the intricate timing of all aspects of a computer system, including
signals for the computer’s central processing unit (CPU), key-
board, disk drives, system bus, serial port, and real-time clock.
They replace all of the metal can oscillators used in the system.
This product line includes QuiXTAL ™ — —a programmable met-
al can oscillator that replaces individual oscillators used to con-
trol timing signals in virtually every type of electronics equip-
ment. Cypress’s chipset offerings include products for 486-based
personal computers, as well as PCI local bus controllers for
graphics and multimedia desktop applications. Cypress has an-
nounced plans to introduce a low-power, 3.3 volt chipset for the
Pentium P54C, as well as P54C bus controller.

Cypress Facilities

Situated in California’s Silicon Valley (San Jose), Round Rock
(Austin), Texas, and Bloomington, Minnesota, Cypress houses
R&D, design, wafer fabrication, and administration. There are
additional Cypress Design Centers in Starkville, Mississippi, Col-
orado Springs, Colorado, and the United Kingdom, and a PLD
software design group in Beaverton, Oregon. The facilities are
designed to the most demanding technical and environmental
specifications in the industry. At the Texas and Minnesota facili-
ties, the entire wafer fabrication area is specified to be a Class 1
environment. This means that the ambient air has less than 1
particle of greater than 0.2 microns in diameter per cubic foot of
air. Other environmental considerations are carefully insured:
temperature is controlled to a +0.1 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.

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

To improve our global competitiveness, we chose to move most
of our 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.

Manufacturing at the site since 1990 with a charter to specialize
in IC packaging, the Alphatec facility has almost a century of
person-years experience working for U.S. semiconductor suppli-
ers. Thoroughly modern, MIL 883-certified, and with fully devel-
oped administrative, logistic, and manufacturing systems in
place, the facility has earned an exceptional reputation for her-
metic assembly and out-going quality.

Cypress San Jose maintains complete management control of
Cypress Bangkok’s assembly, test, mark, and ship operations
within the facility, thus assuring complete continuity of San
Jose’s 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
VTC's 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, BiCMOS, and bipolar 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
EPLD:s 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-
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-
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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 has developed a BICMOS technology to augment the
capabilities of the Cypress CMOS processes. The new BiICMOS
technology is based on the Cypress 0.8-micron CMOS process
for enhanced manufacturability. Like CMOS, the process is scal-
able, to take advantage of finer line lithography. Where speed is
critical, Cypress BICMOS allows increased transistor perform-
ance. It also allows reduced power in the non-speed critical sec-
tions of the design to optimize the speed/power balance. The
BiCMOS process makes memories and logic operating up to 400
MHz possible.

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

IBM PC and IBM ESCON are registered trademarks of International Business Machines Corporation.
QuickPro II, HOTLink, and Warp2 are trademarks of Cypress Semiconductor Corporation.
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In general, the valid ordering codes for all products follow the format below; e.g., CY7C128-45DMB, PALC16R8L—35PC

Ordering Information

PAL & PLD
PREFIX DEVICE  SUFFIX FAMILY
"paLc! T16R8T 25 L M B! M PaL20 1
PAL C 16R8 L-35 P C LOW POWER PAL 20
PAL C 22V10 -25 W C PAL 24 VARIABLE PRODUCT TERMS
PAL CE 16V8 -25 P C FLASH-ERASABLE PAL20
PLDC 20G10 -25 WC GENERIC PLD 24
cY 7C330 -33 P C PLD SYNCHRONOUS STATE MACHINE

Cypress FSCM #65786

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 (LCC)

=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)

=S0J

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

=C§€.§AMIC LEADED CHIP CARRIER

=TSOP

HD =HERMETIC DIP (MODULE)

HV =HERMETIC VERTICAL DIP

PF =PLASTIC FLAT SIP

PS =PLASTIC SIP

PZ =PLASTIC ZIP

BG =BALL GRID ARRAY

N<Xg<oHrmOovZOR—=TQTmyw

SPEED (ns or MHz)

L = LOW-POWER OPTION
A, B,C, D, G, CF = REVISION LEVEL
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Cypress Semiconductor Bulletin Board System (BBS) Announcement

Cypress Semiconductor supports a 24-hour electronic Bulletin Board System (BBS) that allows Cypress
Applications to better serve our customers by allowing them to transfer files to and from the BBS.

The BBS is set up to serve in multiple ways. One of its purposes is to allow customers to receive the most
recent versions of programming software. Another is to allow the customers to send PLD programming files
that they are having trouble with to the BBS. Cypress Applications can then find the errors in the files, cor-
rect them, and place them back on the BBS for the customer to download. The customer may also ask ques-
tions in our open forum message area. The sysop (system operator) will forward these questions to the ap-
propriate applications engineer for an answer. The answers then get posted back into the forum. The BBS
also allows the customer to communicate with their local FAE electronically, and to download both applica-
tion notes and the latest versions of selected datasheets.

Communications Set-Up

The BBS uses a 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 and selected
datasheets 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 print-
ers. 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).

1-5
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Application Notes

Contact a Cypress representative or use the Cypress Bulletin Board System to get copies of the application notes listed here.

ABEL 4.0/4.1 and the CY7C330, CY7C331, and CY7C332
Bus-Oriented Maskable Interrupt Controller

CMOS PAL Basics

CY7C330 as a Multi-Channel Mbus Arbiter

CY7C331 Asynchronous Self-Timed VMEbus Requestor
CY7C344 as a Second-Level Cache Controller for the 80486
Design Tips for Advanced Max Users

Designing a Multiprocessor Interrupt Distribution Unit with MAX
DMA Control Using the CY7C342 MAX EPLD

FDDI Physical Connection Management Using the CY7C330
FIFO RAM Controller with Programmable Flags

Interfacing PROMs and RAMs to DSP Using Cypress MAX Products
Introduction to Programmable Logic

PAL Design Example: A GCR Encoder/Decoder

PASIC380 Power vs. Operating Frequency

PLD-Based Data Path For SCSI-2

State Machine Design Considerations and Methodologies

T2 Framing Circuitry

Understanding the CY7C330 Synchronous EPLD

Using ABEL to Program the Cypress 22V10

Using ABEL to Program the CY7C330

Using ABEL 3.2 to Program the CY7C331

Using CUPL with Cypress PLDs

Using Log/IC to Program the CY7C330

Using One-Hot-State Coding to Accelerate a MAX State Machine
Using the CY7C330 in Closed-Loop Servo Control

Using the CY7C331 as a Waveform Generator

Using the CY7C344 with the PLD ToolKit

Are Your PLDs Metastable?

State Machine Design Considerations and Methodologies
Designing with the CY7C335 and Warp2 VHDL Compiler
The FLASH370 Family Of CPLDs and Designing with Warp2

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

Architectures and Technologies for FPGAs
Designing with FPGAs

An Introduction to Cypress’s 380 Family of FPGAs and the Warp3 Design Tool

CY7C380 Family Quick Power Calculator
Using Scan Mode on pASIC380 For In-Circuit Testing
Getting Started Converting .ABL Files to VHDL

Top-Down Design Methodology With VHDL (Designing an Interrupt Controller)

Abel-HDL vs. IEEE—-1076 VHDL

VHDL Techniques for Optimal Design Fitting
Describing State Machines with Warp2 VHDL
Using Hierarchical VHDL Design

Glossary ‘93
Glossary ‘94
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Product Selector Guide

PLDs
Size Organization Pins | PartNumber Speed (ns) (r!l(id(zf)sr?s) Packages Availability
PAL20 16L8 20 PAL16L8 tpp = 4.5/5/7 180 D.J,P Now
PAL20 16R8 20 PALI6R8 tsico = 2.5/4.5,2.5/5,3.5/6 180 D,J,P Now
PAL20 16R6 20 PAL16R6 lpD/g/(‘(%; 222/2.5/4.5,5/2.5/5, 180 D,J,P Now
PAL20 16R4 20 PAL16R4 lpp/s/c(%; 222/2,5/4.5, 5/2.5/5, 180 D,J,P Now
PAL20 1618 20 PALCI6LS/L | tpp=20 70,45 D,L,pQ, VW Now
PAL20 16R8 20 PALCI6RE/L | ts/co=15/12 70,45 D,L,RQ,V\W Now
PAL20 16R6 20 PALCI16R6/L | tppysico = 20/20/15 70,45 D,L.PQ,V\W Now
PAL20 16R4 20 PALC16R4/L | tppss/co = 20/20/15 70,45 D,L,PQ, VW Now
PALCE20 16V8—Macrocell 20S | PALCE16V8 tppys/co = 7.5/5/5,10/6/7,15/10/8 | 115/90/55 | D,J,L,P Now
PALCE24 20V8—Macrocell 24 PALCE20V8 tppys/co = 7.5/5/5,10/6/7,15/10/8 | 115/90/55 | D,J,L,P Q494
PAL24 22V10—Macrocell 24S | PALC22VI0/L | tppssico = 25/15/15 90,55 D,J,K,L,PQ,W | Now
PAL24 22V10—Macrocell 24S | PALC22V10B | tppss/ico = 15/10/10 90 D,H,J,K,L, Now
PAL24 22V10—Macrocell 24S | PAL22V10C tpD/s/c(iO——}g/g//;g. 7.5/3/6, 190 D,J,L,P Now
PAL24 22VP10—Macrocell 24S | PAL22VP10C ‘pD/S/C(; ()=/ %6?//75: 7.5/3/6, 190 D,J.L,P Now
PALCE24 22V10—Macrocell 24 PALC22VI0D | tppssico = 7.5/5/5,10/6/7,15/10/8 | 130/90/90 | D,J,L,P Now
PAL24 22V10—Macrocell 24 PAL22V10G tpp/s/co = 5/2.5/4,6/3/5.5 190 D,J,L Now
PAL24 22VP10—Macrocell 24 PAL22VP10G | tppssico = 5/2.5/4,6/3/5.5 190 D,J,L Now
PLD24 20G10—Generic 24S | PLDC20G10 | tppss/co =25/15/15 55 D,J,L,PQ,W Now
PLD24 20G10—Generic 24S | PLDC20G10B | tppss/co = 15/12/10 70 D,H,J,L,PQ,W | Now
PLD24 20G10—Generic 24S | PLD20G10C tppss/ico = 7.5/3/6.5,10/3.6/1.5 190 D.J,L,P Now
PLD24 20RA10—Asynchronous | 24S | PLD20RA10 tppss/co = 15/10/15 80 D,H,J,LLRQ,W | Now
PLD28 7C330—State Machine 288 | CY7C330 fmAX. tis, tco = 66 MHz/3ns/12ns 11\4‘;-!0 @50 |D,HJLPQW |Now
z
PLD28 7C331—Asynchronous, 288 | CY7C331 tppssico = 20/12/20 120@25ns | D,H,J,L,PQ,W | Now
Registered
PLD28 7C335—Universal 288 | CY7C335 faax/tis = 100 MH7/2ns, 140 D.H,J,L,PQ,W | Now
Synchronous 83MHz/2ns
CPLDs
Size Organization Pins | PartNumber Speed (ns) I%(I{lAS)B Packages Availability

MAX28 7C344—32 Macrocell 285 | CY7C344/B tppss/ico = 15/9/10,10/6/S 200/150 D,H,J, W Now
MAX44 7C343—64 Macrocell 44 CY7C343/B tppys/co = 20/12/12,12/8/6 135/125 H,J,R Now
MAXG68 7C342—128 Macrocell 68 CY7C342/B tpp/s/co = 25/15/14,12/8/6 250/225 H,J,R Now
MAX84 7C341—192 Macrocell 84 CY7C341/B tpp/s/co = 25/20/16,15/10/7 380/360 H,J,R Now
MAX100 7C346—128 Macrocell ilﬁgb CY7C346/B tpp/s/co = 25/15/14,15/10/7 250/225 H,J,N,R Now
FLASH370- | 7C371—32-Macrocell |44 CY7C371 fmax/ts'tco=143MHz/6.5ns/6.5ns | 150/TBD 1LY Now
44 Flash CPLD

FLASH370- | 7C372—64-Macrocell | 44 CY7C372 fmax/tstco=100MHz/6.5ns/6.5ns | 180/TBD LY Q494
44 Flash CPLD

FLASH370—- | 7C373—64-Macrocell | 84, CY7C373 fmax/ts/tco = 100MHz/6.5 ns/ 180/TBD AL G Y Q494
84 Flash CPLD 100 6.5ns

FLASH370- | 7C374—128-Macrocell | 84, CY7C374 fmax/ts/tco = 100 MHz/6.5 ns/ 300/TBD AL G Y Now
84 Flash CPLD 100 6.5ns

FLASH370—- | 7C375—128-Macrocell | 160 | CY7C375 fmax/ts/tco = 100 MHz/6.5 ns/ 300/TBD A,G,U Now
160 Flash CPLD 6.5ns

FLASH370- | 7C376—192-Macrocell | 160 | CY7C376 fmMax/ts/tco =83 MHz/10ns/10ns | 300/TBD A,G Q495
160 Flash CPLD

FLASH370— | 7C377—192-Macrocell | 240 | CY7C377 fmax/ts/tco =83MHz/10ns/10ns | 300/TBD BGA,N,G Q495
240 Flash CPLD

FLASH370- | 7C378—256-Macrocell | 160 | CY7C378 fmax/ts/tco=83MHz/10ns/10ns | 300/TBD | A,G Q295
160 Flash CPLD

FLASH370— | 7C379—256-Macrocell {240 | CY7C379 fmax/ts/tco =83MHz/10ns/10ns | 300/TBD BGAN,G Q295
240 Flash CPLD
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FPGAs
Size Organization Pins | PartNumber Speed Grade 'fg&s)ﬁ Packages | Availability
pASIC380— | CMOS 8x12, 1K Gates 44 CY7C381A -0,—-1,-2 Isg =10 J Now
1K FPGA
pASIC380— | CMOS 8x12, 1K Gates 68, CY7C382A -0,-1,-2 Isg=10 AG,J Now
1K FPGA 100
pASIC380- | 3.3VCMOS 8x12, 1K 44 CY7C3381A -0,-1,-2 Isp=2 J Q394
1K3.3V GatesFPGA
pASIC380— |3.3VCMOS8x12,1K 68, CY7C3382A -0,-1,-2 Isg=2 A,G,J Q394
1K3.3V Gates FPGA 100
ASIC380— | CMOS 12x16, 2K Gates 68 CY7C383A -0,-1,-2 Isp=10 J Now
gK FPGA
ASIC380— | CMOS 12x16, 2K Gates 84, CY7C384A -0,-1,-2 Isg=10 A,G,J Now
EK FPGA 100
pASIC380— | CMOS 16x24,4K Gates 84, CY7C385A -0,-1,-2 Isp=10 A,J Now
4K FPGA 100
pASIC380— [ CMOS 16x24,4K Gates 144 | CY7C386A -0,-1,-2 Isg =10 A,G,U Now
4K FPGA 160
PASIC380— | CMOS 24x32, 8K Gates 144 | CYTC387A -0,-1,-2 Isp=10 A,G Q195
8K FPGA
pASIC380— | CMOS 24x32, 8K Gates 208 | CY7C388A -0,-1,-2 Isp=10 N,G Q195
8K FPGA
pASIC380— | CMOS32x36, 12K Gates 208 | CY7C389A -0,-1,-2 Isp=10 N Q495
12K FPGA
Design and Programming Tools
PartName Type Part Number
Warp2 for PC VHDL Design Tool CY3120
Warp2for Sun VHDL Design Tool CY3125
Warp3 forPC VHDL/CAE Design Tool CY3130
Warp3 for Sun VHDL/CAE Design Tool CY3135
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. F, K, and T packages

are special order only.
All power supplies are Voo = 5V % 10%.

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

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

Package Code:

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

WINDOWED LCC
WINDOWED PGA

]

I

AOWZr- AR~ ILQm mO

(| | A A (1

L 1 I T 1 1

SOIC

WINDOWED CERPACK
CERAMIC QUAD FLATPACK
SOJ

WINDOWED CERDIP
DICE

CERAMIC LCC

TSOP

HERMETIC DIP (Module)
HERMETIC VERTICAL DIP
PLASTIC FLAT SIP
PLASTIC SIP

PLASTIC ZIP

BALL GRID ARRAY
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Product Line Cross Reference

CYPRESS
PALC16L8~25C
PALC16L8~30M
PALC16L8-35C
PALC16L8~40M
PALC16L8L-35C
PALC16R4~-25C
PALC16R4-30M
PALC16R4-35C
PALC16R4~-40M
PALC16R4L-35C
PALC16R6-25C
PALC16R6~-30M
PALC16R6-35C
PALC16R6-40M
PALC16R6L—35C
PALC16R8~-25C
PALC16R8~-30M
PALC16R8~35C
PALC16R8-40M
PALCI6R8L-35C
PALC22V10-35C
PALC22V10-40M
PALC22V10L-25C
PALC22VI0L-35C
PLDC20G10-35C
PLDC20G10-40M

CYPRESS
PALCI6L8L-25C
PALC16L8-20M
PALC16L8-25C
PALC16L8-30M
PALC16L8L~25C
PALC16R4L-25C
PALC16R4-20M
PALC16R4-25C
PALC16R4-30M
PALC16R4L-25C
PALC16R6L~25C
PALC16R6-20M
PALC16R6-25C
PALC16R6-30M
PALC16R6L-25C
PALC16R8L—-25C
PALC16R8-20M
PALC16R8-25C
PALC16R8-30M
PALCI6R8L-25C
PALC22V10-25C
PALC22V10-30M
PALC22V10-25C
PALC22VI0L-25C
PLDC20G10~-25C
PLDC20G10-30M

ALTERA
PREFIX:EPM
5032DC
5032DC-2
5032DC-15
5032DC-17
5032DC-20
5032DC-25
5032DM
5032DM-25
5032)C
50321C-2
5032JC-15
5032JC~17
S032JC-20
5032JC-25
50323120
5032IM
5032IM-25
5032LC
5032LC-2
5032LC-15
5032LC-17
5032LC-20
5032LC-25
5032PC
5032PC-2
5032PC-15
5032PC-17
5032PC-20
5032PC-25
5064JC
5064JC—-1
5064JC-2
50641

CYPRESS
PREFIX:CY
7C344-25WC
7C344-20WC
7C344-15WC
Call Factory
7C344-20WC
7C344-25WC
7C344-25WMB
7C344-25WMB
7C344-25HC
7C344-20HC
7C344—15HC
Call Factory
7C344-20HC
7C344-25HC
7C344-20H1
7C344-25HMB
7C344-25HMB
7C344-251C
7C344-20JC
7C344-15]C
Call Factory
7C344-20]C
7C344-25JC
7C344-25PC
7C344-20PC
7C344-15PC
Call Factory
7C344-20PC
7C344-25PC
7C343-35HC
7C343-25HC
7C343-30HC
7C343-35H1

ALTERA
5064JM
5064LC
5064LC—1
5064LC-2
5128AGC-1
S128AGC-2
5128AGC-3
S5128AJC-1
5128AJC-2
5128AJC-3
S128ALC-1
SI28ALC-2
SI128ALC-3
5128GC
5128GC-1
5128GC-2
5128GM
5128]C
5128JC-1
5128JC-2
5128J1
5128J1-2
5128]M
S128LC
5128LC-1
5128LC-2
5128L1
5128LI-2
5130GC
5130GC-1
5130GC-2
5130GM
51301C
5130JC-1
S1301C-2
5130JM
5130LC
5130LC-1
S130LC-2
5130LI
S130LI-2
5130QC
5130QC-1
5130QC-2
5130Q1
5192AGC-1
5192AGC-2
5192AJC-1
5192AJC-2
5192ALC-1
5192ALC-2
5192GC
5192GC-1
5192GC-2
5192)C
5192JC-1
5192JC-2
5192J1
5192LC
5192LC-1
5192LC-2

CYPRESS
7C343-35SHMB
7C343-351C
7C343-25)C
7C343-30JC
7C342B-12RC
7C342B-15RC
7C342B-20RC
7C342B-12HC
7C342B-15HC
7C342B-20HC
7C342B-121C
7C342B-15]C
7C342B-20JC
7C342-35RC
7C342-25RC
7C342-30RC
7C342—-35RMB
7C342-35HC
7C342-25HC
7C342-30HC
7C342-35H1
7C342-30HI
7C342-35HMB
7C342-35JC
7C342-25)C
7C342-30JC
7C342-35]1
7C342-30HI
7C346-35RC
7C346—-25RC
7C346—30RC
7C346-35RM
7C346—35HC
7C346—25HC
7C346—-30HC
7C346—35HM
7C346-35]JC
7C346-25JC
7C346-30JC
7C346-35]1
7C346-30J1
7C346—-35NC
7C346—-25NC
7C346-30NC
7C346—35N1
7C341B-15RC
7C341B-20RC
7C341B~1SHC
7C341B~20HC
7C341B-15JC
7C431B~-20JC
7C341-35RC
7C341-25RC
7C341-30RC
7C341-35HC
7C341-25HC
7C341-30HC
7C341-35HI
7C341-35]C
7C341-25]C
7C341-30JC

AMD

SMDPN
5962-8515501RX
5962-85155 012X
5962-8515502RX
5962-85155 022X
5962-8515503RX
5962-85155 032X
5962-8515504RX
5962-85155042X
5962-8515505RX
5962-85155 052X
5962-8515506RX
5962-85155 062X
5962-8515507RX
5962-85155 072X
5962-8515508RX
5962-85155 082X
5962-85155 09RX
5962-85155 092X
5962-85155 10RX
5962-85155 102X
5962-85155 11RX
5962-85155 112X
5962-85155 12RX
5962-85155 122X
5962-85155 13RX
5962-85155 14RX
5962-85155 15RX
5962-85155 16RX
5962-8515517RX
5962-85155 18RX
5962-85155 19RX
5962-85155 20RX
5962-8605301LA
5962-86053013A
5962-86053 01KA
5962-86053 02LA
5962-86053 023A
5962-86053 02KA
5962-86053 04LA
5962-86053 043A
5962-86053 04KA
5962-86053 053A
5962-86053 0SKA
5962-86053 0SLA
5962-8851501RX
5962-88515 012X
5962-88515 02RX
5962-88515 022X
5962-88515 03RX
5962-88515 032X
5962-88515 04RX
5962-88515 042X
PREFIX:Am
PREFIX:SN
SUFFIX:B
SUFFIX:D
SUFFIX:F
SUFFIX:L
SUFFIX:P
MACH110-12JC
MACH110-15JC

CYPRESS

SMDPN
5962-88713 09RX
5962-88713 09X X
5962-88713 10RX
5962-88713 10XX
5962-88713 11RX
5962-88713 11XX
5962-88713 12RX
5962-88713 12XX
5962-88713 09RX
5962-88713 09XX
5962-88713 10RX
5962-88713 10XX
5962-88713 11RX
5962-88713 11XX
5962-88713 12RX
5962-88713 12XX
5962-92338 0IMRX
5962-92338 01MXX
5962-92338 01MRX
5962-92338 02MXX
5962-92338 03MRX
5962-92338 03MXX
5962-92338 04MRX
5962-92338 04MXX
5962-92338 01MRX
5962-92338 02MRX
5962-92338 03MRX
5962-92338 04AMRX
5962-92338 0IMRX
5962-92338 02MRX
5962-92338 03MRX
5962-92338 04AMRX
5962-89841 01LX
5962-89841 013X
5962-89841 01KX
5962-89841 01LX
5962-89841 013X
5962-89841 01KX
5962-89841 02LX
5962-89841 023X
5962-89841 02KX
5962-89841 063X
5962-89841 06KX
5962-89841 06L.X
5962-8871309RX
5962-88713 09XX
5962-88713 10RX
5962-88713 10XX
5962-88713 11RX
5962-88713 11XX
5962-88713 12RX
5962-88713 12XX
PREFIX:CY
PREFIX:CY
SUFFIX:B
SUFFIX:DORW
SUFFIX:F
SUFFIX:L
SUFFIX:P
7C371-83JC
7C371-66JC




CYPRESS

Product Line Cross Reference

MACH110-20JC
MACH110-20/BXA
MACH130-15JC
MACH130-20JC
MACH130-20/BXA
MACH210-12JC
MACH210-15JC
MACH210-20JC
MACH210-20/BXA
MACH210A-10JC
MACH210A-12JC
MACH230-15JC
MACH230-20JC
MACH435-15]C
MACH435-20]C
PAL16L8-4C
PAL16L8-5C
PAL16L8~-7C
PAL16L8-10/B
PAL16L8—-12/B
PAL16L8—-D/2
PAL16L8A~-4C
PAL16L8A—-4M
PAL1618AC
PAL16L8ALC
PAL16L8ALM
PAL16L8AM
PAL16L8BM
PAL16L8C
PAL16L8LC
PAL16LSLM
PAL16L8M
PAL16L8QC
PAL16L8QM
PAL16R4-4C
PAL16R4-5C
PAL16R4-7C
PAL16R4-10/B
PAL16R4-12/B
PAL16R4-D/2
PAL16R4A—-4C
PAL16R4A-4M
PAL16R4ALC
PAL16R4ALM
PAL16R4AM
PAL16R4BM
PAL16R4C
PAL16R4LC
PAL16R4LM
PAL16R4M
PAL16R4QC
PAL16R4QM
PAL16R6-4C
PAL16R6-5C
PAL16R6-7C
PAL16R6-10/B
PAL16R6-12/B
PAL16R6—-D/2
PAL16R6A-4C
PAL16R6A-4M
PAL16R6AC
PAL16R6ALC

CYPRESS
7C371-66JC
7C371-66YMB
7C373-83]JC
7C373-66]C
7C373-66YMB
7C372-100IC
7C372-831C
7C372-661C
7C372-66YMB
7C372-125)C
7C372-100JC
7C374-83)C
7C374-66JC
7C374-831C
7C374-66JC
PAL16L8-4C
PAL16L8~5C
PAL16L8-7C
PAL16L8—10M
PAL16L8-10M
PAL16L8~-7C
PALC16L8L-35C
PALC16L8~-40M
PALC16L8-25C
PALC16L8~25C
PALC161L8~-30M
PALC16L8-30M
PALC16L8-20M
PALC16L8-35C
PALC16L8-35C
PALC16L8~40M
PALC16L8—-40M
PALC16L8L-35C
PALC16L8—-40M
PAL16R4-4C
PAL16R4-5C
PAL16R4-7C
PAL16R4-10M
PAL16R4—-10M
PAL16R4~-7C
PALC16R4L-35C
PALC16R4-40M
PALC16R4-25C
PALC16R4-30M
PALC16R4-30M
PALC16R4-20M
PALCI16R4-35C
PALC16R4-35C
PALC16R4-40M
PALC16R4-40M
PALC16R4L-35C
PALC16R4-40M
PAL16R6-4C
PAL16R6-5C
PAL16R6-7C
PAL16R6—10M
PAL16R6—-10M
PAL16R6-7C
PALC16R6L-35C
PALC16R6—-40M
PALC16R6-25C
PALC16R6-25C

AMD
PAL16R6ALM
PAL16R6AM
PAL16R6BM
PAL16R6C
PAL16R6LC
PAL16R6LM
PAL16R6M
PAL16R6QC
PAL16R6QM
PAL16R8—-4C
PAL16R8~5C
PAL16R8-7C
PAL16R8-10/B
PAL16R8~12/B
PAL16R8~D/2
PAL16R8A-4C
PAL16R8A—-4M
PAL16R8AC
PAL16RSALC
PAL16R8ALM
PAL16RSAM
PAL16R8BM
PAL16R8C
PAL16R8LC
PALI6R8LM
PAL16R8M
PAL16R8QC
PAL16R8QM
PAL22V10-7JC
PAL22V10~-7PC
PAL22V10-10DC
PAL22V10-10JC
PAL22V10-10PC
PAL22V10-12/B3A
PAL22V10-12/BLA
PAL22V10-15DC
PAL22V10-15]C
PAL22V10-15PC
PAL22V10-20/B3A
PAL22V10-20/BLA
PAL22V10/B3A
PAL22V10/BLA
PAL22V10A/B3A
PAL22V10A/BLA
PAL22V10ADC
PAL22V10AJC
PAL22VI10APC
PAL22V10DC
PAL22V10JC
PAL22V10PC
PALCEI16V8H-7IC/4
PALCE16V8H-7PC/4
PALCE16V8H-10JC/4
PALCE16V8H-10PC/4
PALCE16V8H-15JC/4
PALCEI16V8H-15PC/4
PALCE16V8H-25JC/4
PALCE16V8H-25PC/4
PALCE16V8Q-15JC/4
PALCE16V8Q-15PC/4
PALCE16V8Q-25]C/4
PALCE16V8Q-25PC/4

CYPRESS
PALC16R6-30M
PALC16R6-30M
PALC16R6-20M
PALC16R6—-35C
PALC16R6~-35C
PALC16R6—-40M
PALC16R6—-40M
PALC16R6L—-35C
PALC16R6—-40M
PAL16R8-4C
PAL16R8-5C
PAL16R8-7C
PAL16R8~-10M
PAL16R8-10M
PALI6R8-7C
PALC16R8L-35
PALCI6R8—-40M
PALCI16R8-25C
PALCI16R8-25C
PALC16R8-30M
PALC16R8~30M
PALC16R8-20M
PALCI6R8~-35C
PALCI6R8-35C
PALC16R8-40M
PALC16R8-40M
PALC16R8L—-35
PALC16R8~-40M
PALC22V10D-7]C
PALC22V10D-7PC
PALC22V10D-10DC
PALC22V10D-10JC
PALC22V10D-10PC
PALC22V10B-10LMB
PALC22V10B-10DMB
PALC22V10B-15DC
PALC22V10B-15JC
PALC22V10B-15PC
PALC22V10B-20LMB
PALC22V10B-20DMB
PALC22V10-35LMB
PALC22V10-35DMB
PALC22V10-25LMB
PALC22V10-25DMB
PALC22V10-25DC
PALC22V10-25)C
PALC22V10-25PC
PALC22V10-35DC
PALC22V10-35]C
PALC22V10~-35PC
PALCE16V8-7]C
PALCE16V8-7PC
PALCE16V8-10JC
PALCE16V8-10PC
PALCE16V8~-15]C
PALCE16V8-15PC
PALCE16V8-25JC
PALCE16V8-25PC
PALCE16V8L-15JC
PALCE16V8L—-15PC
PALCE16V8L-25JC
PALCE16V8L—-25PC

AMD
PALCE22V10H-7JC
PALCE22V10H-10PC
PALCE22V10H-10JC
PALCE22V10H-10PC
PALCE22V10H
-15/B3A

PALCE22V10H
-15/BLA

PALCE22V10H-15JC
PALCE22V10H-15PC
PALCE22V10H
-20/B3A
PALCE22V10H
-20/BLA
PALCE22V10H
-25/B3A
PALCE22V10H
-25/BLA
PALCE22V10H-25JC
PALCE22V10H-25PC

CYPRESS
PALC22V10D-10JC
PALC22V10D-7PC
PALC22V10D-10JC
PALC22V10D-10PC

PALC22V10D
-15LMB

PALC22V10D
-15DMB
PALC22V10D-15JC
PALC22V10D-15PC
PALC22V10D
-20LMB
PALC22V10D
-20DMB

PALC22V10D
-25LMB

PALC22V10D
-25DMB
PALC22V10D-25JC
PALC22V10D-25PC

PALCE22V10H PALC22V10D
-30/B3A -25LMB
PALCE22V10H PALC22V10D
-30/BLA -25SDMB

ATMEL CYPRESS
PREFIX:AT PREFIX:CY
22V10 PALC22V10
22V10-15 PALC22V10B
HARRIS CYPRESS
PREFIX:HM PREFIX:CY
PREFIX:HPL PREFIX:CY
SUFFIX:8 SUFFIX:B
PREFIX:1 SUFFIX:D
PREFIX:9 SUFFIX:F
PREFIX:4 SUFFIX:L
PREFIX:3 SUFFIX:P
16LC8~5 PALC16L8L-35C
16L.C8~-8 PALC16L8-40M
16LC8-9 PALC16L8-40M
16RC4-5 PALC16R4L~-35C
16RC4-8 PALC16R4~-40M
16RC4-9 PALC16R4—-40M
16RC6—5 PALC16R6L-35C
16RC6—8 PALC16R6-40M
16RC6-9 PALC16R6—40M
16RC8-5 PALC16R8L-35C
16RC8~8 PALC16R8-40M
16RC8-9 PALC16R8-40M
INTEL CYPRESS
PREFIX:85C PREFIX:CY
PREFIX:85C PREFIX:PLD
PREFIX:D SUFFIX:D
PREFIX:L SUFFIX:L
PREFIX:P SUFFIX:P
SUFFIX:/B SUFFIX:B
22V10-10C PALC22V10D-7C
22V10-10C PALC22V10D-10C
22V10-10C PAL22V10C-7C+
22V10-10C PAL22V10C-10C+
22V10-15C PALC22V10B~-15C
22V10-15C PALC22V10D~15C

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

+

*

+

mwnnn

SOIC only

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




W) Crpress

Product Line Cross Reference

LATTICE
PREFIX:EE
PREFIX:GAL
PREFIX:ST
SUFFIX:B
SUFFIX:D
SUFFIX:L
SUFFIX:P
GAL16V8BA-10LJ
GAL16VSA—-10LP
GAL16V8A-15LJ
GAL16V8A-15LP
GAL16V8A-15QJ
GAL16V8A—-15QP
GAL16V8A-LSLJ
GAL16V8A—-25LP
GAL16V8A-25Q)
GAL16V8A-25QP
GAL16V8B-TLJ
GAL16V8B-7LP
GAL16V8B-10LJ
GAL16V8B-10LJI
GAL16V8B-10LP
GAL16V8B~10LPI
GAL16V8B-15LJ1
GAL16V8B-15LPI
GAL16V8B-25LJ1
GAL16V8B-25LPI
GAL20V8A
GAL20V8B
GAL22V10B-7LJ
GAL22V10B-T7LP
GAL22V10B—~10LJ
GAL22V10B-10LP
GAL22V10B-15LD
/883

GAL22V10B-15L)
GAL22V10B-15LJ1
GAL22V10B-I5LP
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-7LJ
GAL22v10C-7PC

CYPRESS
PREFIX:CY
PREFIX:PALCE
PREFIX:CY
SUFFIX:B
SUFFIX:D
SUFFIX:L
SUFFIX:P
PALCE16V8-10JC
PALCE16V8-10PC
PALCE16V8-15JC
PALCE16V8-15PC
PALCEI6V8L-15JC
PALCE16V8L~15PC
PALCE16V8-25JC
PALCE16V8-25PC
PALCE16V8L-25JC
PALCE16V8L-25PC
PALCE16V8-7]C
PALCE16V8-7PC
PALCE16V8-10JC
PALCE16V8-10J1
PALCE16V8-10PC
PALCE16V8-10PI
PALCE16V8-15J1
PALCE16V8-15P1
PALCE16V8-25]1
PALCE16V8-25P1
PALCE20V8
PALCE20V8
PALC22V10D~-7JC
PALC22V10D-7PC
PALC22V10D-10JC
PALC22V10D-10PC
PALC22V10D—
15DMB
PALC22V10D-15JC
PALC22V10D-15J1
PALC22V10D-15PC
PALC22V10D-15P1
PALC22V10D~-
1SLMB
PALC22V10D-15J1
PALC22V10D-
15DMB
PALC22V10D-15P1
PALC22V10D~-
15LMB

PALC22V10D~-
25DMB

PALC22V10D-25JC
PALC22V10D-25]1
PALC22V10D-25PC
PALC22V10D-25P1

PALC22V10D~
25LMB
PALC22V10D~
25DMB
PALC22V10D~
25LMB
PAL22V10G-5JC
PAL22V10D-7JC
PAL22V10D-7PC

MMVAMD
SUFFIX:883B
SUFFIX:F
SUFFIX:J
SUFFIX:L
SUFFIX:N
SUFFIX:SHRP
PAL12L10C
PAL12L10M
PAL14L8C
PAL14L8M
PAL16L6C
PAL16L.6M
PAL16L.8A-2C
PAL16L8A-2M
PALI6LBA-4C
PAL16L8A-4M
PAL16L8AC
PAL161L.8AM
PAL16L8B-2C
PAL16L8B~2M
PAL16L.8B—-4C
PAL16L.8B-4M
PAL16L8BM
PALI6GLBC
PAL16L8D-4C
PAL16L.8D-4M
PAL16L8M
PAL16R4A-2C
PAL16R4A-2M
PAL16R4A-4C
PALI6R4A -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

CYPRESS
SUFFIX:B
SUFFIX:F
SUFFIX:D
SUFFIX:L
SUFFIX:P
SUFFIX:B
PLDC20G10-35C
PLDC20G10-40M
PLDC20G10-35C
PLD20G10-40M
PLD20G10-35C
PLDC20G10-40M
PALC16L8~-35C
PALC16L8~40M
PALC16L8L-35C
PALC16L8~-40M
PALCI16L8~25C
PALC16L8~-30M
PALCI16L8-35C
PALCI6L8~30M
PALC16L8L-35C
PALC16L8~40M
PALC16L8~-20M
PALC16L8-35C
PALCI16L8L-25C
PALC16L8~-30M
PALC16L8~-40M
PALC16R4-35C
PALCI16R4-40M
PALC16R4L-35C
PALC16R4-40M
PALC16R4-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4-30M
PALC16R4L—-35C
PALCI6R4-40M
PALC16R4-20M
PALC16R4-35C
PALC16R4L-25C
PALC16R4~-40M
PALCI6R6-35C
PALC16R6-40M
PALC16R6L-35C
PALC16R6-40M
PALCI6R6-25C
PALC16R6-30M
PALC16R6-25C
PALC16R6~-30M
PALCI6R6L-35C
PALCI6R6-40M
PALC16R6-20M
PALC16R6~35C
PALC16R6L—-25C
PALCI6R6~-40M
PALC16R8~-35C
PALC16R8~-40M
PALC16R8L-35C
PALC16R8-40M
PALC16R8-25C
PALC16R8~-30M
PALC16R8-25C

MMVAMD
PALI6R8B-2M
PALI6R8B—4C
PALI6R8B-4M
PALI6R8BM
PALI6R8C
PAL16R8D—-4C
PAL16REM
PALI8LAC
PALI8LAM
PAL20L10AC
PAL20L10AM
PAL20L10C
PAL20L10M
PAL20L.2C
PAL20L2M
PAL20L8A-2C
PAL20L8A-2M
PAL20LSAC
PAL20LSAM
PAL20LBC
PAL20LSM
PAL20R4A-2C
PAL20R4A-2M
PAL20R4AC
PAL20R4AM
PAL20R4C
PAL20R4M
PAL20R6A-2C
PAL20R6A-2M
PAL20R6AC
PAL20R6AM
PAL20R6C
PAL20R6M
PAL20R8A-2C
PAL20R8A-2M

CYPRESS
PALC16R8-30M
PALCI6R8L~35C
PALCI6R8-40M
PALCI6R8-20M
PALC16R8-35C
PALC1648L—25C
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

PAL20RSAC PLDC20G10-25C
PAL20R8AM PLDC20G10-30M
PAL20R8C PLDC20G10-35C
PAL20R8M PLDC20G10-40M
PALC22VI0/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

18L.4C PLDC20G10-35C
18L4M PLDC20G10-40M
20L.2M PLDC20G10-40M

GAL22V10-15C
GAL22V10-201
GAL22V10-20M
GAL22V10-25C
GAL22V10-301
GAL22V10-30M
PAL164A2M
PAL16L8A2C
PAL16L8A2M
PALI6LSAC

PALC22V10D-15C
PALC22V10D-15I
PALC22V10D-15M
PALC22V10D-25C
PALC22V10D-251
PALC22V10D-25M
PALC16R4-40M
PALC16L8-35C
PALC16L8-40M
PALC161.8-25C
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4 CYPRESS

Product Line Cross Reference

NATIONAL
PAL16L.8AM
PAL16L8B2C
PAL16L8B2M
PAL16L8B4C
PAL16L8B4M
PAL16L8BM
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

CYPRESS
PALC16L8-30M
PALC16L8-25C
PALC16L8-30M
PALC16L8L-35C
PALC16L8—40M
PALC16L8-20M
PALC1618-35C
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

NATIONAL
PAL20R6M
PAL20R8AC
PAL20R8AM
PAL20R8BC
PAL20R8BM
PAL20R8C
PAL20R8M

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

QUICKLOGIC
PREFIX:QL
8X12B—*CG68C
8X12B-*CG68I
8X12B—-*CG68M
8X12B-*PF100C
8X12B—*PF100I
8X12B—*PL44C
8X12B—-*PL441
8X12B~*PL68C
8X12B—*PL68I
12X16B—*CG84C
12X16B—*CG841
12X16B~-*CG84M
12X16B—*PF100C
12X16B~*PF100I
12X16B~*PL68C
12X16B—*PL681
12X16B~*PL84C
12X16B—*PL841
16X24B~*GC144C
16X24B—-*GC1441
16X24B—-*GC144M
16X24B-*PF100C
16X24B—*PF100I
16X24B—-*PF144C
16X24B~*PF1441
16X24B—*PL84C
16X24B—*PL841
24X32B-*GC44C
24X32B-*GC1441
24X32B-*GC144MB
24X32B-*GC208C
24X32B-*GC208I
24X32B-*GC208M
24X32B-*PF144C
24X32B~-*PF1441
24X32B-*PF208C
24X32B-*PF2081

CYPRESS
PREFIX:CY
7C382A-*GC
7C382A-*GI
7C382A-*GMB
7C382A-*AC
7C382A—-*Al
7C381A-*JC
7TC381A-*J1
7C382A~-*JC
7C382A-*J1
7C384A-*GC
7C384A—-*GI
7C384A-*GMB
TC384A—*AC
7C384A—-*Al
7C383A-*JC
7C383A—-*]J1
7C384A~-*JC
7C384A—*]1
7C386A-*GC
7C386A~*GI
7C386A-*GMB
7C385A-*AC
7C385A~*Al
7C386A-*AC
7C386A—*Al
7C385A-*JC
7C385A—-*]1
7C387A-*GC
7C387A-*GI
7C387A-*GMB
7C388A-*GC
7C388A—-*GI
7C388A—-*GMB
7C387A-*AC
TC387TA-*Al
7C388A-*AC
7C388A—*Al

TI
PREFIX:JBP
PREFIX:PAL
PREFIX:SM
PREFIX:SMJ
PREFIX:SN
PREFIX:TBP
PREFIX:TIB
PREFIX:TMS
SUFFIX:F
SUFFIX:J
SUFFIX:N
22V10AC
22V10AM
PAL16L8—5C

CYPRESS
PREFIX:CY
SUFFIX:P
PREFIX:CY
PREFIX:CY
PREFIX:CY
PREFIX:CY
PREFIX:CY
PREFIX:CY
SUFFIX:F
SUFFIX:L
SUFFIX:D
PALC22V10-25C
PALC22V10-30M
PAL16L8—5C

TI
PAL1618-7C
PAL16L8-7M
PAL16L8-10C
PAL16L8-10M
PAL16L8-12M
PAL16L8-15C
PAL1618-15M
PAL16L8~-20M
PAL16L8~-25C
PAL16L8~-30M
PAL16L8A~-2C
PAL16L8A-2M
PAL16L8AC
PAL16L8AM
PAL16R4-5C
PAL16R4-7C
PAL16R4-7M
PAL16R4-10C
PAL16R4-10M
PAL16R4-12M
PAL16R4-15C
PAL16R4~-15M
PAL16R4-20M
PAL16R4~-25C
PAL16R4-30M
PAL16R4A-2C
PAL16R4A-2M
PAL16R4AC
PAL16R4AM
PAL16R6-5C
PAL16R6-7C
PAL16R6-7M
PAL16R6—-10C
PAL16R6-10M
PAL16R6—-12M
PAL16R6—-15C
PAL16R6—-15M
PAL16R6—-20M
PAL16R6-25C
PAL16R6-30M
PALI6R6A-2C
PAL16R6A-2M
PAL16R6AC
PAL16R6AM
PAL16R8-5C
PAL16R8~-7C
PAL16R8-7M
PAL16R8-10C
PAL16R8~-10M
PAL16R8-12M
PAL16R8-15C
PAL16R8-15M
PAL16R8-20M
PAL16R8-25C
PAL16R8-30M
PALI6R8A-2C
PAL16R8A-2M
PAL16R8AC
PAL16R8AM
PAL20L8A-2C
PAL20L8A-2M
PAL20LSAC

CYPRESS
PAL16L8-7C
PAL16L8~7M
PAL16L8-7C
PAL16L8~10M
PAL16L8-10M
PAL16L8-7C
PAL16L8~10M
PALC16L8-20M
PALC16L8-25C
PALC16L8-30M
PALC16L8-35C
PALC16L8~40M
PALCI16L8-25C
PALC16L8-30M
PAL16R4-5C
PAL16R4-7C
PAL16R4-7M
PAL16R4-7C
PAL16R4—10M
PAL16R4~-10M
PAL16R4-7C
PAL16R4-10M
PALCI16R4~-20M
PALC16R4~-25C
PALC16R4-30M
PALC16R4-25C
PALC16R4-40M
PALC16R4~25C
PALC16R4~30M
PAL16R6-5C
PAL16R6-7C
PAL16R6—-TM
PAL16R6—-7C
PAL16R6-10M
PAL16R6-10M
PAL16R6-7C
PAL16R6—-10M
PALC16R6-20M
PALC16R6~25C
PALC16R6-30M
PALCI6R6~25C
PALC16R6-40M
PALC16R6-25C
PALC16R6-30M
PAL16R8-5C
PAL16R8-7C
PAL16R8-7M
PAL16R8~-7C
PAL16R8-10M
PAL16R8~-10M
PAL16R8-7C
PAL16R8—-10M
PALCI6R8-20M
PALC16R8~25C
PALC16R8~30M
PALC16R8-25C
PALC16R8-40M
PALC16R8-25C
PALCI6R8-30M
PLDC20G10-25C
PLDC20G10-30M
PLDC20G10-25C

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

+

*

+

wnnn

SOIC only

meets all performance specs but may not meet Icc or Isg
meets all performance specs except 2V data retention—may not meet Icc or Isg
functionally equivalent
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Product Line Cross Reference

CYPRESS

CYPRESS
PAL20L8AM PLDC20G10-30M
PAL20L10A-2C PLDC20G10-25C
PAL20L10A-2M PLDC20G10-30M
PAL20L10AC PLDC20G10-35C
PAL20L10AM PLDC20G10-30M
PAL20R4A-2C PLDC20G10-25C
PAL20R4A-2M PLDC20G10-30M
PAL20R4AC PLDC20G10-25C
PAL20R4AM PLDC20G10-30M
PAL20R6A-2C PLDC20G10-25C
PAL20R6A-2M PLDC20G10-30M
PAL20R6AC PLDC20G10-25C
PAL20R6AM PLDC20G10-30M
PAL20R8A-2C PLDC20G10-25C
PAL20R8A-2M PLDC20G10-30M
PAL20R8AC PLDC20G10-25C
PAL20R8AM PLDC20G10-30M
PAL22V10-7C PALC22V10D-7C
PAL22V10-7C PAL22V10C-7C
PAL22V10-15C PALC22V10B-15C
PAL22V10-20M PALC22V10B-20M
PAL22V10AC PALC22V10-25C
PAL22V10AC PALC22V10L-25C
PAL22V10AM PALC22V10-25MB
PAL22V10AM PALC22V10-30MB
PAL22V10C PALC22V10-35C
PAL22V10C PALC22V10L-35C







Military Overview

Features

Cypress products are designed using our state-of-the-art CMOS
and BiCMOS processes, and they must meet the full = 55to +125
degrees Celsius operational criteria for military use. The commit-
ment continues with the 1986 DESC certification of our auto-
mated U.S. facility in San Jose, California. Cypress meets the
stringent quality and reliability requirements of MIL-STD-883D
and MIL-I-38535B and participates in each of the military pro-
cessing programs: MIL-STD-883D compliant, SMD (Standard-
ized Military Drawing), and QML.

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 asan 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-
uctsthat are industry leadersin 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 ot
JAN Class BCMOS Microcircuits. And, most recently, on Febru-
ary 16, 1994, Cypress received QML (Qualified Manufacturers
List) transitional certification from DESC to the requirements of
MIL~1-38535B. This certification allows Cypress to continue to
produce JAN products aswell as manufacture devices listed on the
QML. QML certification attests to Cypress’ commitment to qual-
ity 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 Blooming-
ton, MN) manufacturingenvironmentsand our assembly facility is
also a clean room.

Datasheet Documentation

Every Cypress final datasheetisacorporate 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 cach 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 operatorsand equipment were used
in the manufacture of that product from start to finish.

Quality and Reliability

MIL-STD-883D and MIL-I-38535B 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, Revision D.

Second, selected productsare available tothe SMD (Standardized
Muilitary 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 JAN devices. These prod-
ucts are processed in full accordance with MIL-I-38535B and they
are screened to the electrical requirements of the applicable JAN
slash sheet.

Product Packaging

All packages for military product are hermetic. A look 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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PLDs
Organization Pins | PartNumber #ﬁ{;&?g * Speed (ns/MHz) (mA @I SE/MHZ) Av ai?ggilily
PAL20 16L8,16R8, 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 70 @ 20 Now
PALC20 | 1618,16R8,16R6,16R4 20 PALC16XX 5962-88713(0) | tpp = 20,30 70 @ 20 Now
PLD24 22V10C—Macrocell 24S PAL22V10C 5962-91760(0) | tppysyco = 10/3.6/7.5 190@ 10 Now
PLD24 22V10C—Macrocell 248 PAL22VPI0C | 5962-91760(0) | tppssico = 10/3.6/7.5 190@ 10 Now
PLDC24 |22V10—Macrocell 248 PALC22V10 5962-87539(W) | tppys/co = 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) | tppss/co = 25/18/15 100 @ 25 Now
PLD24 22V10—Macrocell 248 PALC22V10B | 5962-88670(0) | tppssico = 15/12/10 120@15 Now
PLDC24 |22V10—Macrocell 24S PALC22V10B | M38510/507(W) | tppssico = 15/12/10 120@15 Now
PLDC24 |22V10—Macrocell 24S PALC22V10B | M38510/508(0) | tppss/co = 15/12/10 120@15 Now
PLDC24 |22V10D—Macrocell 248 PALC22V10D | 5962-89841(0) | tppssico=10/6/7 130@10 Now
PLDC24 |20G10—Generic 24S PLDC20G10 5962-88637(0) | tppss/co =20/17/15 80 @30 Now
PLDC24 | 20RA10—Asynchronous | 24§ PLD20RAI10 5962-90555(0) | tppssusco =20/10/20 | 100 @ 25 Now
PLDC28 | 7C330—State Machine 28S 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 288 CY7C331 5962-90754(W) | tpp = 25,30,40 200@20MHz | Now
PLDC28 | 7C331—Asynchronous 288 CY7C331 5962-89855(0) | tpp =25,30,40 200@20MHz | Now
PLDC28 | 7C332—Combinatorial 288 CY7C332 5962-91584(W) | tpp =20,25,30 200@24MHz | Now
PLD28 7C335—Synchronous 28S CY7C335 5862-94510(W) | fmaxs = 66.6,50,83 160@ 66.6 MHz | Now
CPLDs
o . AN/SMD Icc 883
Organization Pins Part Number lillum{mrm' Speed (ns/MHz) (mA @EE/MHZ) Availability
MAX28 | 7C344—32Macrocell 288 CY7C344 5962-90611(W) | tpp =25,35 220@25 Now
MAX40 | 7C343—64 Macrocell 40/44 | CY7C343 5962-92158(W) | tpp =25,30,35 225@?25 Now
MAX68 | 7C342—128 Macrocell 68 CY7C342 5962-89468(W) | tpp =30,35,40 320@30 Now
MAX84 | 7C341—192 Macrocell 84 CY7C341 5962-92062(W) | tpp = 30,35,40 480@30 Now
MAX100 [ 7C346—128 Macrocell 84/100 | CY7C346 5962-91344(W) | tpp =30,35 320@35 Now
PLDC28 | 7C361—State Machine 28S CY7C361 100, 83,66 MHz 150 @ 100MHz | Now
FLASH370 | 7C371—32 Macrocell 44 CY7C371 5962-94684(0) | fmax/ts/tco=83MHz/ | 260@83 Now
—44 10/10
FLASH370 | 7C372—64 Macrocell 44 CY7C372 fmax/ts/tco=83MHz/ | 300@83 3Q94
—44 8/8
FLASH370 | 7C373—64 Macrocell 84 CY7C373 fmax/ts/tco=83MHz/ | 300@83 3Q9%4
-84 8/8
FLASH370 | 7C374—128 Macrocell 84 CY7C374 fmax/ts/tco=83MHz/ | 370@83 Now
—84 8/8
FLJ;BHSWO 7C375—128 Macrocell 160 CY7C375 fmax/ts/tco=83MHz/ | 370@83 Now
—1 8/8
FIJZ%H370 7C376—192 Macrocell 160 CY7C376 fmAx/ts/tco=83MHz/ | 300/TBD 4Q95
-1 12/12
FLASH370 | 7C377—192 Macrocell 240 CY7C377 fmax/ts/tco=83MHz/ | 300/TBD 4Q95
—240 12/12
FugH?ﬂO 7C378—256 Macrocell 160 CY7C378 fmax/ts/tco=83MHz/ | 300/TBD 2Q95
-160 12/12
FLASH370 | 7C379—256 Macrocell 240 CY7C379 fmax/ts/tco=83MHz/ | 300/TBD 2Q95
—240 12/12
FPGAs
- . JAN/SMD Icc 883
Organization Pins Part Number Numberl1]* Speed (ns/MHz) (mA @SS/MHZ) Availability
1KFPGA | CMOS8x12 68 CY7C382A -0,-1 20 3Q%
2KFPGA | CMOS12x16 84 CY7C384A -0,-1 20 4Q94
4KFPGA | CMOS 16x24 145/ CY7C386A -0,-1 20 Now
160
8KFPGA [ CMOS24x32 145/ CYT7C387A/8A -0,-1 20 1Q95
160/
208
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Notes:
The Cypress facility at 3901 North First Street in San Jose, CA is DESC-certified for JAN class B production.

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 SMD
(Standardized Military Drawings) or to JAN slash sheets.

The speed and power specifications listed above cover the full military 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.
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Military Ordering Information

Cypress Semiconductor fully supports the DESC standardized
Military Drawing Program for devices that are compliant to the
Class B requirements of MIL-STD-883D.

Listed below are the SMDs for which Cypress is an approved
source of supply. Please contact your local Cypress representa-

tive for the latest SMD update.

DESC SMD (Standardized Military Drawing) Approvalsi

Package(3]
Cypress(2] L Prod
SMD Number Pal)'lleumber Description Type Descrigtci:m

5962-87539  01LX PALC22V10-25WMB 243 DIP Wwi4 24-Pin CMOS UV EPLD
596287539 013X PALC22V10-25QMB 28 SLCC Q64 24-Pin CMOS UV EPLD
5962-87539  02LX PALC22V10-30WMB 243 DIP Wwi4 24-Pin CMOS UV EPLD
5962-87539 023X PALC22V10-30QMB 28 SLCC Q64 24-Pin CMOS UV EPLD
5962-87539  03LX PALC22V10—-40WMB 24.3 DIP Wwi4 24-Pin CMOS UV EPLD
5962-87539  04LX PALC22V10B-20WMB 243 DIP Wwi4 24-Pin CMOS UV EPLD
5962—-87539 043X PALC22V10B-20QMB 28 SLCC Q64 24-Pin CMOS UV EPLD
5962-88637 01KX PLDC20G10-40KMB 24Cp K73 Generic CMOS PLD
5962-88637 01LX PLDC20G10-40DMB 243 DIP D14 Generic CMOS PLD
5962-88637 02KX PLDC20G10-30KMB 24 CP K73 Generic CMOS PLD
596288637 02LX PLDC20G10-30DMB 243 DIP D14 Generic CMOS PLD
5962-88637 023X PLDC20G10-30LMB 28 SLCC L64 Generic CMOS PLD
5962—-88670 01KX PALC22V10-25KMB 24 CP K73 24-Pin CMOS PLD
5962-88670  01LX PALC22V10-25DMB 243 DIP D14 24-Pin CMOS PLD
5962-88670 013X PALC22V10-25LMB 28SLCC 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
5962-88670 023X PALC22V10-30LMB 28 SLCC Lo64 24-Pin CMOS PLD
5962-88670 03KX PALC22V10-40KMB 24 CpP K73 24-Pin CMOS PLD
5962—-88670 03LX PALC22V10-40DMB 243 DIP D14 24-Pin CMOS PLD
5962-88670 04KX PALC22V10B-20KMB 24CpP K73 24-Pin CMOS PLD
596288670 04LX PALC22V10B-20DMB 243 DIP D14 24-Pin CMOS PLD
5962-88670 043X PALC22V10B-20LMB 28 SLCC Lo64 24-Pin CMOS PLD
5962-88670 05KX PALC22V10B-15KMB 24 CP K73 24-Pin CMOS PLD
5962—-88670  0SLX PALC22V10B-15DMB 243 DIP D14 24-Pin CMOS PLD
5962—-88670 053X PALC22V10B-15LMB 28 SLCC L64 24-Pin CMOS PLD
5962-88678 01XX PALC16L8-40QMB 20 S LCC Q61 20-Pin CMOS UV EPLD
5962-88678 02XX PALC16R8-40QMB 20 SLCC Q61 20-Pin CMOS UV EPLD
5962-88678 03RX PALC16R6-40WMB 20.3 DIP wo6 20-Pin CMOS UV EPLD
5962-88678 03XX PALC16R6-40QMB 20 S LCC Q61 20-Pin CMOS UV EPLD
5962-88678 04RX PALC16R4-40WMB 20.3 DIP W6 20-Pin CMOS UV EPLD
596288678 04XX PALC16R4-40QMB 20S LCC Q61 20-Pin CMOS UV EPLD
5962-88678 07XX PALC16R6-30QMB 20S LCC Q61 20-Pin CMOS UV EPLD
5962-88678 09RX PALC16L8-20WMB 20.3 DIP w6 20-Pin CMOS UV EPLD
5962-88678 09XX PALC16L8-20QMB 20 S LCC Q61 20-Pin CMOS UV EPLD
5962-88678 10RX PALC16R8-20WMB 20.3 DIP w6 20-Pin CMOS UV EPLD
5962-88678 10XX PALC16R8-20QMB 20SLCC Q61 20-Pin CMOS UV EPLD
5962-88678 11RX PALC16R6-20WMB 20.3 DIP W6 20-Pin CMOS UV EPLD
5962-88678 11XX PALC16R6-20QMB 20 S LCC 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 20 SLCC 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 20 S LCC L61 20-Pin CMOS PLD
596288713  06RX PALC16R8-30DMB 20.3 DIP D6 20-Pin CMOS PLD
596288713 07RX PALC16R6-30DMB 20.3 DIP D6 20-Pin CMOS PLD
5962—-88713  07XX PALC16R6-30LMB 20 SLCC L61 20-Pin CMOS PLD
5962-88713  08RX PALC16R4~-30DMB 20.3 DIP D6 20-Pin CMOS PLD
5962-88713  08XX PALC16R4-30LMB 20 S LCC L61 20-Pin CMOS PLD
5962—-88713  (09RX PALC16L8-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962-88713  09XX PALC16L8-20LMB 20 SLCC L61 20-Pin CMOS PLD
5962-88713  10RX PALC16R8-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962-88713  10XX PALC16R8-20LMB 20 SLCC L6l 20-Pin CMOS PLD
5962-88713 11RX PALC16R6-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962-88713  11XX PALC16R6-20LMB 20 SLCC L61 20-Pin CMOS PLD
5962-88713  12RX PALC16R4-20DMB 20.3 DIP D6 20-Pin CMOS PLD
5962-88713  12XX PALC16R4-20LMB 20 S LCC L61 20-Pin CMOS PLD
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DESC SMD (Standardized Military Drawing) Approvalsi! (continued)

Package!3!
12] . Product

SMD Number poypress Description Type Description
5962—-89468 01XX CY7C342-35RMB 68 PGA H81 128-Macrocell UV EPLD
5962-89468 01YX CY7C342-35HMB 68 SOJ R68 128-Macrocell UV EPLD
5962—89468 01ZX CY7C342-35TMB 68 QFP TI1 128-Macrocell UV EPLD
5962-89546 01XX CY7C330-28WMB 28.3 DIP w22 PLD State Machine
5962-89546  02XX CY7C330-40WMB 28.3 DIP w22 PLD State Machine
5962—-89546 02YX CY7C330-40TMB 28 CP T74 PLD State Machine
5962-89546 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 S LCC 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 S LCC L64 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 28S LCC Lo64 CMOS EE PLD
5962—-89841 03KX PALC22V10D-15KMB 24 CP K73 CMOS EE PLD
5962—-89841 03LX PALC22V10D~-15DMB 24.3 DIP D14 CMOS EE PLD
5962-89841 033X PALC22V10D-15LMB 28S LCC Lo4 CMOS EE PLD
5962—-89841 04KX PALC22V10D-25KMB 24 Cp K73 CMOS EE PLD
5962—-89841 04LX PALC22V10D-25DMB 243 DIP D14 CMOS EE PLD
5962—-89841 043X PALC22V10D-25LMB 28S LCC Lo4 CMOS EE PLD
5962-89841 05KX 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 S LCC 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 28S LCC L64 CMOS EE PLD
5962—-89855 0IMYX CY7C331-40KMB 28 CP K74 Asynchronous PLD
5962-89855 01MZX CY7C331-40YMB 28SJCQ Yo4 Asynchronous PLD
5962-89855 01M3X CY7C331-40LMB 28S LCC Lo64 Asynchronous PLD
5962—89855 02MXX CY7C331-30DMB 28.3 DIP D22 Asynchronous PLD
596289855 02MYX CY7C331-30KMB 28 CP K74 Asynchronous PLD
596289855 02MZX CY7C331-30YMB 28SJCQ Yo4 Asynchronous PLD
5962-89855 03MXX CY7C331-25DMB 28.3 DIP D22 Asynchronous PLD
5962—89855 O03MYX CY7C331-25KMB 28 CP K74 Asynchronous PLD
5962-89855 03MZX CY7C331-25YMB 28SJCQ Y64 Asynchronous PLD
5962—89855 03M3X CY7C331-25LMB 28S LCC Lo64 Asynchronous PLD
5962-90555 O0I1LX PLDC20RA10-35DMB 243 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 023X PLDC20RA10-25LMB 28SLCC Lo4 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—90754 0IMYX CY7C331-40TMB 28 CP T74 Asynchronous UV PLD
5962-90754 01MZX CY7C331-40HMB 28SJCQ Ho64 Asynchronous UV PLD
5962-90754 02MYX CY7C331-30TMB 28 CP T74 Asynchronous UV PLD
5962-90754 02MZX CY7C331-30HMB 28SJCQ Hé64 Asynchronous UV PLD
5962-90754 02M3X CY7C331-30QMB 28 S LCC Qo4 Asynchronous UV PLD
5962-90754 03MXX CY7C331-25WMB 28.3 DIP w22 Asynchronous UV PLD
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 S LCC Q64 Asynchronous UV PLD
596201584 0IMYX CY7C332-25TMB 28 CP T74 Registered Combinatorial UV EPLD
5962-915s-  01IMZX CY7C332-25HMB 28SJCQ Heé4 Registered Combinatorial UV EPLD
5962-91584 02MYX CY7C332-20TMB 28 CP T74 Registered Combinatorial UV EPLD
5962-91584 02MZX CY7C332-20HMB 288 JCQ Ho64 Registered Combinatorial UV EPLD
5962-91584 02M3X CY7C332-20QMB 28S LCC Q64 Registered Combinatorial UV EPLD
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# CYPRESS

DESC SMD (Standardized Military Drawing) Approvals(i (continued)

Package[3]
: Cypress(2] - Pr
SMD Number PmytpNumber Description Type De: scor‘ii:tci:)n
5962-91760 01M3X PAL22V10C-15LMB 28SLCC Lo64 BiCMOS OTP PLD
5962-91760 02M3X PAL22V10C-12LMB 28S LCC L64 BiCMOS OTP PLD
5962-91760 03M3X PAL22V10C-10LMB 28SLCC Lo64 BiCMOS OTP PLD
5962-91760 04M3X PAL22VP10C—-15LMB 28 SLCC L64 BiCMOS OTP PLD
5962-91760 05M3X PAL22VP10C~-12LMB 28SLCC L64 BiCMOS OTP PLD
5962-91760 06M3X PAL22VP10C-10LMB 28 S LCC L64 BiCMOS OTP PLD
5962-92062 01IMXX 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 84S J1CQ H84 192-Macrocell UV EPLD
5962—-92062  02MYX CY7C341-30RMB 84 PGA R84 192-Macrocell UV EPLD
5962-92158 02MXX CY7C343-30HMB 44 SJCQ H67 64-Macrocell UV EPLD
5962-92338 01IMRX PAL16L8-10DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962-92338 0IMSX PAL16L8-10KMB 20 Cp K71 20-Pin BiCMOS PLD
5962-92338 01IMXX PAL16L8-10LMB 20SLCC L61 20-Pin BiCMOS PLD
5962—-92338 02MRX PAL16R8-10DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962-92338 02MSX PAL16R8~-10KMB 20Cp K71 20-Pin BiCMOS PLD
5962-92338 02MXX PAL16R8~-10LMB 20SLCC L61 20-Pin BiICMOS 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 20SLCC L61 20-Pin BiCMOS PLD
5962-92338 04MRX PAL16R4-10DMB 20.3 DIP D6 20-Pin BiCMOS PLD
5962-92338 04MSX PAL16R4-10KMB 20CP K71 20-Pin BiCMOS PLD
5962-92338 04MXX PAL16R4-10LMB 20SLCC L61 20-Pin BiCMOS PLD
5962-92338 05MRX 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 PAL16L8-7LMB 20SLCC 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
5962-92338 07MXX PAL16R6-7LMB 20SLCC L61 20-Pin BiCMOS PLD
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 BiCMOS PLD
5962-93144 0IMZX CY7C346-35SRMB 100 PGA R100 128-Macrocell UV EPLD
5962-93144 01IMUX CY7C346—35HMB 84S JCQ H84 128-Macrocell UV EPLD
5962-93144 02MZX CY7C346-30RMB 100 PGA R100 128-Macrocell UV EPLD
5962-93144 02MUX CY7C346—30HMB 84S JCQ 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

24 CP = 24-pin ceramic flatpack (Configuration 1);
FP = brazed flatpack;
PGA = Pin Grid Array.

2. Use the SMD part number as the ordering code.

SMD Hotline: 408/943—-2716
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WP/ Cypriss

JAN M38510 Qualifications

Package(3]
Cypress(2] . Product ualification
JAN Number PalytpNumber Description Type Description ¢ Status
JM 38510/50701BLA PALC22V10B~-30WMB 243 DIP w14 CMOS UV PLD Qualified
JM 38510/50701B3A PALC22V10B-30QMB 28S LCC Q64 CMOS UV PLD Qualified
JM 38510/50702BLA PALC22V10B-25WMB 243 DIP wi4 CMOS UV PLD Qualified
JM 38510/50702B3A PALC22V10B~-25QMB 28S LCC Q64 CMOS UV PLD Qualified
JM 38510/50703BLA PALC22V10B-20WMB 243 DIP w14 CMOS UV PLD Qualified
JM 38510/50703B3A PALC22V10B-20QMB 28 SLCC Q64 CMOS UV PLD Qualified
JM 38510/50704BLA PALC22V10B~15WMB 243 DIP w14 CMOS UV PLD Qualified
JM 38510/50704B3A PALC22V10B-15QMB 28S LCC Q64 CMOS UV PLD Qualified
JM 38510/50801BLA PALC22V10B~-30DMB 243 DIP D14 CMOS PLD Qualified
JM 38510/50801BKA PALC22V10B-30KMB 24 CP K73 CMOS PLD Qualified
JM 38510/50801B3A PALC22V10B-30LMB 28SLCC L64 CMOS PLD Qualified
JM 38510/50802BLA PALC22V10B-25DMB 24.3 DIP D14 CMOS PLD Qualified
JM 38510/50802BKA PALC22V10B-25KMB 24Cp K73 CMOS PLD Qualified
JM 38510/50802B3A PALC22V10B-25LMB 28 SLCC Lo4 CMOS PLD Qualified
JM 38510/50803BLA PALC22V10B-20DMB 243 DIP D14 CMOS PLD Qualified
JM 38510/50803BKA PALC22V10B-20KMB 24 CP K73 CMOS PLD Qualified
JM 38510/50803B3A PALC22V10B-20LMB 28S LCC L64 CMOS PLD Qualified
JM 38510/50804BLA PALC22V10B-15DMB 243 DIP D14 CMOS PLD Qualified
JM 38510/50804BKA PALC22V10B-15KMB 24 CP K73 CMOS PLD Qualified
JM 38510/50804B3A PALC22V10B-15LMB 28 S LCC L64 CMOS PLD Qualified
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SMD Ordering Information

5962-XXXXX 01 _ L X

L LEAD FINISH
A = 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 list)

V = 18-pin 0.300 DIP J = 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 SQLCC
L = 24-pin 0.300 DIP 3 = 28-pinSQLCC

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

DEVICE CLASS DESIGNATOR
No character = OId (Pre March 1990) SMD
M = New “One Part—One Part Number” System SMD, Class B

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 for all products (except modules) follow the format below.

PAL & PLD
PREFIX DEVICE SUFFIX FAMILY
"paLc! Tiers 1 20 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
PALCE  16V8 —25 DMB FLASH-ERASABLE PAL20

e.g., PALCI6R8-20DMB
Cypress FSCM #65786
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=
=7 CYPRESS .

Cypress PLD Family Features

Cypress Semiconductor’s PLD family offers the user a wide range
of programmable logic solutions that incorporate 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
ofwhether 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 0.8-micron CMOS EPROM for high speed,
low power, and high density, 0.65-micron FLASH technology for
high speed, low power and electrical alterability, and 0.5-micron
BiCMOS for high-speed, power-sensitive applications.

The reprogrammable memory cells used 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 toboth the true and complement in-
puts. When the reprogrammable memory cell is programmed, the
inputs froma 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 cnables 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 toimplement 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
PLDs 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

ABC
A
BED—— AsBeC= ABC
C
INTRO-1
(a)
Iy, —q
Tylo+141p
ly ———e
INTRO-3
(c)

fixed OR array. The sum of these can be expressed in a Boolean
transfer function and is limited only by the number of product
terms available in the AND-OR array. A variety of different sizes
and architectures are available. This allows for more efficientlogic
optimization by matching input, output, and product terms to the
desired application.

PLD Notation

To reduce 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 casy to use. Figure
shows the adopted convention. In part (a), an * X7 represents an
unprogrammed EPROM cell or intact fuse link that is used to per-
form the logical AND operation uponthe inputterms. 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 (¢).

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
and reduced costswhen used. Thisapproachallows designerstose-
lect PLDs that best fit their applications. An example of some of
the configurations that are available are listed below.

Programmable I/O

Figure 2 illustrates the programmable I/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 1/O feature allows the PLD to drive the output pin
when the three-state output is enabled or, when the three-state
output is disabled, the /O pin can be used as an input to the array.

|1i2+]1|2

3

INTRO-2

(b)

Figure 1. Logic Diagram Conventions
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Figure 2. Programmable I/O
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Figure 3. Registered Outputs with Feedback

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 asa
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 also be 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 macrocclls shares an in-

(3]

put multiplexer, and as long as alternate macrocells are buried, up
to six of the twelve output registers can be buried without the loss
of any 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
outputsof the product termarray. The clock signalis created by the
processing of external inputs and/or internal feedback by the logic
of the product termarray, whichis thenrouted 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 sucha 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, aswell as for dedicated in-
put pins.
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Features

e Ultra high speed supports today’s and
tomorrow’s fastest microprocessors

—tpp = 4.5ns
—tg=2.5ns
— fmax = 142.9 MHz (external)

PAL®20 Series
16L.8/16R8
16R6/16R4

4.5-ns, Industry-Standard PLDs

Functional Description

Cypress PAL20 Series devices consist of
the PALI6LS. PALI6R8, PALI6R6, and
PAL16R4. Using BiCMOS process and
Ti-Wfuses, these devicesimplement the fa-
miliar sum-of-products (AND-OR) logic
structure.

tered devices feature power-up RESET.
The register Q outputisset to alogic LOW
when power is applied to the devices.

A security fuse is provided on all the de-
vices to prevent copying of the device fuse
pattern.

Programming

e Popular industry standard architec- ) NS SN
tures The P/i\l 9‘“""}_'“ ; [;)ragmmmfllf;k //tzg The PAL20 Series devices can be pro-
e Power-up RESET array criving a Tixce 3 array. 1he grammed using the Impulse programmer
e High reliabilit ‘m‘g s {)mér"lm.ln}‘h l((;R”"lL custom vaijable from Cypress Semiconductor.
igh reli . y ]pjn} ‘(ij.lumfwﬁl-\” ¢ . array sSUmsse- Qoo third party information in thirdparty
— Proven Ti-W fuses ccted terms at the outputs. tool section for further programmer in-
— AC and DC tested at the factory The product selector guide details all the  formation.
e Security fuse different options available. All the regis-
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PAL is a registered trademark of Monolithic M

emories Inc.
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PAL20 Series

16L.8/16R8
; CYPRESS 16R6/16R4
Function Selection Guide
Device Dedicated Inputs Outputs Product Terms/Outputs Feedback Enable
PAL16LS 10 6 comb. 7 1/0 prog.
2 comb. 7 — prog.
PAL16R8 8 8 reg. 8 reg. pin
PAL16R6 8 6 reg. 8 reg. pin
2 comb. 7 1/ prog.
PAL16R4 8 4 reg. 8 reg. pin
4 comb. 7 1/ prog.
Speed Selection Guide (Commercial —4/-5/~7, Military —7/—10)
Speed Bin tpp (ns) tg (ns) tco (ns) fmax (MHz) Icc (mA)
-4 45 2.5 45 1429 180
-5 N 2.5 5 1333 180
-7 7 3.5 6 105.3 180
-10 10 45 7 87.0 180
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, DC Input Current
not tested.) (except during programming) ........... =30 mA to +5 mA
Storage Temperature ................... -65°Cto +150°C Operating Range
Ambient Temperature with -
Power Applied ............... SERRRPIRS -55°Cto +125°C Range Teﬂg;:?;re Vee
Supply Voltage to Ground Potential . ........ =0.5V to +7.0V
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V 5%
inHighZ'State ... .ovuvevnnn.n. =05Vto Vee + 05V Mgl TS CeTI5C SV 210%
DCInput Voltage .......... ... .. =12Vto Vee + 0.5V
DC Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vee = Min, Iop = =3.2mA | Commercial | 2.4 \%
ViIN = Vi or Vi Ton= —2mA | Military
VoL Output LOW Voltage Vee = Min, IoL = 24 mA Commercial 0.5 \%
ViN = Vi or Vi ToL=12mA | Military
Viy Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for All Inputsl2] | 2.0 v
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputs!?] 0.8 \%
Iix Input Leakage Current 0.4V < VN < 2.7V, Ve = Max.l3) =250 50 nA
Iy Maximum Input Current VIN = 5.5V, Ve = Max. 1 mA
loz Output Leakage Current Vee = Max., Vgs < Vour < Vecll —100 | +100 | pA
Isc Output Short Circuit Current | Ve = Max,, Vour = 0.5VI4 =30 | =130 | mA
Icc Power Supply Current Vce = Max,, Vin = GND, Outputs Open 180 mA
Notes:

1. T is the “instant on” case temperature.
2. These are absolute values with respect to device ground. All over-

shoots due to system or tester noise are included.

3. I/O pin leakage is the worse case of Iy and Iozy (or Ijy and Iozn).

Not more than one output should be tested at a time. Duration of the

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

tion.



PAL20 Series

16L8/16R8
F CYPRESS 16R6/16R4
Capacitancel
Parameter Description Test Conditions Typical Unit
CiN Input Capacitance CP, OE Ta = 25°C,f = 1 MHz, 8 pF
=1, Vin =0, Vee = 5.0V 3 oF
Cour Output Capacitance 8 pF
AC Test Loads and Waveforms
5V
S1
R1
OUTPUT TEST POINT
R2 ICL
Commercial Military
Specification Sy Cp R R; R; R; Measured OQutput Value
tpDs tcO Closed 50 pF 200Q 390Q 390Q 750Q 1.5V
tpzx, tEA Z # H: Open 1.5V
Z % L: Closed
tpx7z, tER H# Z: Open 5pF H#® Z: Voy — 0.5V
L# Z: Closed L#Z: VoL + 05V
Switching Characteristics Over the Operating Rangelf!
-4 -5 -7 -10
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input or Feedback to Non-Registered Output 16L8, | 1 4.5 1 5 2 2 10 ns
16R6, 16R4
tEA Input to Output Enable 16L8, 16R6, 16R4 2 6.5 6.5 2 7 2 10 ns
tER Input to Output Disable Delay 16L8, 16R6, 16R4 2 55 2 5.5 2 7 2 10 ns
tpzx Pin 11 to Output Enable 16R8, 16R6, 16R4 1 6 1 6 2 7 2 10 ns
tpxz Pin 11 to Output Disable 16R8, 16R6, 16R4 1 5 1 5 2 7 2 10 ns
tco Clock to Output 16R8, 16R6, 16R4 1 45 1 5 2 6 2 7 ns
tSKEWR ?Ig;vz[l%ctwccn Registered Outputs 16R8, 16R6, 0.75 1 1 1 ns
ts Input or Feedback Set-Up Time 16R8, 16R6, 16R4 | 2.5 2.5 3.5 4.5 ns
tH Hold Time 16R8, 16R6, 16R4 0 0 0 0 ns
tp Clock Period (tco + tg) 7 7.5 9.5 11.5 ns
tw Clock Width 3 3 35 5 ns
fMAX Maximum External Feedback (1/tp)l7) 142.9 133.3 105.3 87 | MHz
Frequency Internal Feedback(5- 8] 175 175 150 133
Notes:

S.  Tested initially and after any design or process changes that may affect
these parameters.
6. See the last page of this specification for Group A subgroup testing in-

formation.

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

ate.

8.

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

operate.



PAL20 Series
16L8/16R8
16R6/16R4

CYPRESS

Switching Waveforms!®)
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Note:
9. Input rise and fall time is 2-ns typical.

Power-Up Reset

The power-up reset feature ensures that all flip-flops will be reset
to LOW atter the device has been powered up. The output state
will be HIGH due to the inverting output buffer. This feature is
valuable in simplifying state machine initialization. A timing dia-
gram and parameter table are shown below. Due to the synchro-
nous operation of the power-up reset and the wide range of ways

Vc canrise to its steady state, two conditions are required to en-
surc a valid power-up reset. These conditions are:

1. The Ve must be monotonic.

2. Followingreset, the clock input must not be driven from LOW

to HIGH until all applicable input and feedback set-up times
are met.

Parameter Symbol

Parameter Description

Max. Unit

tpPR Power-Up Reset Time

1000 ns

ts Input or Feedback Set-Up Time

See Switching Characteristics

Clock Width LOW

twr

Power-Up Reset Waveform

POWER

f

Vee

PR

REGISTERED
ACTIVE LOW

OuUTPUT

CLOCK
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PAL20 Series
16L8/16R8
16R6/16R4

CYPRESS

16L8 Logic Diagram 20-Pin DIP/PLCC/LCC (28-Pin PLCC) Pinouts
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PAL20 Series
16LS/16R8

16R6/16R4
¥ CvpRESS

16R8 Logic Diagram 20-Pin DIP/PLCC/LCC (28-Pin PLCC) Pinouts
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PAL20 Series

16L8/16R8
16R6/16R4

16R6 Logic Diagram 20-Pin DIP/PLCC/LCC (28-Pin PLCC) Pinouts
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PAL20 Series
16L8/16R8

3 16R6/16R4
CYPRESS

16R4 Logic Diagram 20-Pin DIP/PLCC/LCC (28-Pin PLCC) Pinouts
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PAL20 Series

16L.8/16R8
% CYPRESS 16R6/16R4
Ordering Information
Icc tpp Package Package Operating
(mA) (ns) Ordering Code Name Type Range
180 4.5 PAL16L8—4JC Jo4 28-Lead Plastic Leaded Chip Carrier Commercial
5 PAL16L8—-5DC D6 20-Lead (300-Mil) CerDIP
PAL16L8—-5JC J61 20-Lead Plastic Leaded Chip Carrier
PAL16L8-5PC P5 20-Lead (300-Mil) Molded DIP
7 PAL16L8~7DC D6 20-Lead (300-Mil) CerDIP
PAL16L8-7JC J61 20-Lead Plastic Leaded Chip Carrier
PAL16L8-7PC PS 20-Lead (300-Mil) Molded DIP
PAL16L8—-7DMB D6 20-Lead (300-Mil) CerDIP Military
PAL16L8-7LMB L6l 20-Pin Square Leadless Chip Carrier
10 PAL16L8—10DMB D6 20-Lead (300-Mil) CerDIP
PAL16L8-10LMB L61 20-Pin Square Leadless Chip Carrier
Ice fmaAx Package Package Operating
(mA (MHz) Ordering Code Name Type Range
180 1429 PAL16R8-4JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
1333 PAL16R8-5DC D6 20-Lead (300-Mil) CerDIP
PAL16R8-5]C J61 20-Lead Plastic Leaded Chip Carrier
PAL16R8-5PC P5 20-Lead (300-Mil) Molded DIP
105.3 PAL16R8—7DC D6 20-Lead (300-Mil) CerDIP
PAL16R8-7JC J61 20-Lead Plastic Leaded Chip Carrier
PAL16R8-7PC PS 20-Lead (300-Mil) Molded DIP
PAL16R8—-7DMB D6 20-Lead (300-Mil) CerDIP Military
PAL16R8—7LMB L6l 20-Pin Square Leadless Chip Carrier
87 PAL16R8-10DMB D6 20-Lead (300-Mil) CerDIP
PAL16R8—10LMB L61 20-Pin Square Leadless Chip Carrier
Icc tpp frMAx Package Package Operating
(mA (ns) | (MHz) Ordering Code Name Type Range
180 4.5 142.9 PAL16R6-41C Jo4 28-Lead Plastic Leaded Chip Carrier Commercial
5 1333 PAL16R6—5DC D6 20-Lead (300-Mil) CerDIP
PAL16R6-5JC Jo1 20-Lead Plastic Leaded Chip Carrier
PAL16R6-5PC PS 20-Lead (300-Mil) Molded DIP
7 105.3 PAL16R6—7DC D6 20-Lead (300-Mil) CerDIP
PAL16R6-7]C J61 20-Lead Plastic Leaded Chip Carrier
PAL16R6~7PC P5 20-Lead (300-Mil) Molded DIP
PAL16R6-7DMB D6 20-Lead (300-Mil) CerDIP Military
PAL16R6-7LMB Lol 20-Pin Square Leadless Chip Carrier
10 87 PAL16R6—10DMB D6 20-Lead (300-Mil) CerDIP
PAL16R6—-10LMB L6l 20-Pin Square Leadless Chip Carrier
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PAL20 Series

16L8/16R8
; CYPRESS 16R6/16R4
Ordering Information (continued)
Icc tpp fMAX Package Package Operating
(mA) (ns) | (MHz) Ordering Code Name Type Range
180 4.5 1429 PAL16R4-4JC J64 28-Lead Plastic Leaded Chip Carrier Commer-
S| 1333 | PALI6R4—SDC D6 | 20-Lead (300-Mil) CerDIP cial
PAL16R4-5]C Jol 20-Lead Plastic Leaded Chip Carrier
PAL16R4-5PC PS5 20-Lead (300-Mil) Molded DIP
7 105.5 PAL16R4-7DC D6 20-Lead (300-Mil) CerDIP
PAL16R4-7JC Jo1 20-Lead Plastic Leaded Chip Carrier
PAL16R4-7PC P5 20-Lead (300-Mil) Molded DIP
PAL16R4—-7DMB D6 20-Lead (300-Mil) CerDIP Muilitary
PAL16R4-7LMB L61 20-Pin Square Leadless Chip Carrier
10 87 PAL16R4-10DMB D6 20-Lead (300-Mil) CerDIP
PAL16R4-10LMB L61 20-Pin Square Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
VoH 1,2,3
VoL 1,23
Vin 1,2,3
ViL 1,2,3
Iix ,2,3
Vpp 1,2,3
Iec 1,2,3
loz 1,2.3

Switching Characteristics

Parameters Subgroups
tpp 9,10, 11
tpzx 9,10, 11
tco 9,10, 11
ts 9,10, 11
tH 9,10, 11

Document #: 38—A—-00025-C
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Features

CMOS EPROM technology for repro-
grammability

High performance at quarter power
—tpp = 25ns

—tg = 20 ns

—tco = 15ns

—Icc=45mA

High performance at military
temperature

—tpp = 20 ns
—ts =20ns
—tco = 15ns
—I¢cc =70 mA

Commercial and military temperature
range

PAL®C20 Series

Reprogrammable CMOS
PALC 16L8, 16R8S, 16R6, 16R4

o High reliability
— Proven EPROM technology

— >1500V input protection from
electrostatic discharge

— 100% AC and DC tested

— 10% power supply tolerances

— High noise immunity

— Security feature prevents pattern
duplication

— 100% programming and functional
testing

Functional Description

Cypress PALC20 Series devices are high-
speed electrically programmable and UV-
erasable logic devices produced in a pro-
prietary N-well CMOS EPROM process.
These devices utilize a sum-of-products
(AND-OR) structure providing users with
the ability to program custom logic func-
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.
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PAL is a registered trademark of Advanced Micro Devices.
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PALC20 Series

WP/ CypRESS

Functional Description (continued)

All combinatorial outputs on the 16R6 and 16R4 as well as 6 of
the combinatorial outputs on the 1618 may be used as optional
inputs. All registered outputs have the Q bar side of the register
fed back into the main array. The registers are automatically ini-
tialized upon power-up to Q output LOW and Q output HIGH.
All unused inputs should be tied to ground.

All PALC devices feature a security function that provides the
user with protection for the implementation of proprictary logic.
When invoked, the contents of the normal array may no longer be
accessed in the verify mode. Because EPROM technology is used
as a storage mechanism, the content of the array is not visible un-
der a microscope.

Cypress PALC products are produced in an advanced [.2-micron
N-well CMOS EPROM  technology. The use of this proven

Commercial and Industrial Selection Guide

EPROM technology is the basis for a superior product with in-
herent advantages in reliability, testability, programming, and
functional yield. EPROM technology has the inherent advantage
that all programmable elements may be programmed, tested, and
erased during the manufacturing process. This also allows the de-
vice to be 100% functionally tested during manufacturing. An
ability to preload the registers of registered devices during the
testing operation makes the testing easier and more efficient.
Combining these inherent and designed-in features provides an
extremely high degree of functionality, programmability and as-
sured AC performance, and testing becomes an easy task.

The register preload allows the user to initialize the registered de-
vices to a known state prior to testing the device, significantly sim-
plifying and shortening the testing procedure.

Generic Ice (mA) tpp (ns) ts (ns) tco (ns)
Part Output
Number Logic Enable Outputs L | Com’VInd | =25 |-35|-25|-35|-25|-35
1618 (8) 7-wide Programmable | (6) Bidirectional 45 70 25 35 — — — -
AND-OR-Invert (2) Dedicated
16R8 | (8)8-wide AND-OR | Dedicated Registered Inverting | 45 70 - — 12 { 30 15 | 25
16R6 | (6) 8-wide AND-OR [ Dedicated Registered Inverting | 45 70 25 135 [ 20 | 30 1S 125
(2) 7-wide Programmable | Bidirectional
AND-OR-Invert
16R4 [ (4)8-wide AND-OR [ Dedicated Registered Inverting | 45 70 25 35 20 | 30 15 25
(4) 7-wide Programmable | Bidirectional
AND-OR-Invert
Military Selection Guide
Generic tpp (ns) ts (ns) tco (ns)
Part Output Icc
Number Logic Enable Outputs (mA) | =20 | —30 | —40 | =20 [ =30 | —40 | —20 [ —30 [ —40
1618 | (8) 7-wide Programmable | (6) Bidirectional | 70 20 30 40 — — — — —_ —
AND-OR-Invert (2) Dedicated
16R8 | (8) 8-wide Dedicated Registered 70 — | — | — 120 {25 |35 |15 |20 |25
AND-OR Inverting
16R6 | (6) 8-wide Dedicated Registered 70 20 | 30 | 40 |20 | 25 | 35 | 15 } 20 | 25
AND-OR Inverting
(2) 7-wide Programmable | Bidirectional
AND-OR-Invert
16R4 | (4) 8-wide Dedicated Registered 70 20 | 30 | 40 | 20 [ 25 | 35 |15 |20 | 25
AND-OR Inverting
(4) 7-wide Programmable | Bidirectional
AND-OR-Invert
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PALC20 Series

= J CYPRESS

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

UV Exposure 7258 Wsec/cm?

lines, not tested.) Static Discharge Voltage ........................ >1500V
Storage Temperature .................. —-65°Cto +150°C (;?er MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ........................... >200 mA
Power Applied ...l —-55°Cto +125°C Ovperating Range
Supply Voltage to Ground Potential p g g
(Pin20toPin10) ............... ... ... -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%
DC Input Voltage ....................... -3.0V to +7.0V il - - —
Output Current into Outputs (LOW) .............. 24 mA \litary —55°Cto +125°C 5V £10%
DC Programming Voltage ......................... 14.0V Industrial ~40°C to +85°C
Electrical Characteristics Over the Operating Range (unless otherwise noted)[?]
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Vee = Min,, Ioy=-32mA |ComVInd | 24 \%
ViIN=VigorVy — —
Ion = -2 mA Military
VoL Output LOW Voltage Vee = Min,, Ior. = 24 mA Com’l/Ind 0.4 A%
Vin = Vigor VL — —
IoL = 12mA Military
VIH Input HIGH Level Guaranteed Input Logical HIGHD! Voltage for All Inputs | 2.0 \%
ViL Input LOW Level Guaranteed Input Logical LOWE] Voltage for All Inputs 0.8 \%
Iix Input Leakage Current Vss < VIN < Vee -10 10 A
Vpp Programming Voltage Ipp = 50 mA Max. 13.0 14.0 \%
Isc Output Short Circuit Current | Vee = Max., Vout = 0.5VI4) -300 | mA
Icc Power Supply Current All Inputs = GgND, Vee = Max,, “ 45 mA
lout = 0 mAPI Com’/Ind 70 | mA
Military 70 mA
loz Output Leakage Current Vee = Max., Vgs < Vour < Vee —100 | 100 UA
Notes:

1. Ty is the “instant on” case temperature.

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. Notmorethanoneoutputshouldbe tested at atime. Duration of the short
circuit should not be more than one second. Voyr = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.

5. lIccac) = (0.6 mA/MHz) X (Operating Frequency in MHz) +
Icepo)- loe(pey is measured with an unprogrammed device.
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PALC20 Series

Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)[?! (continued)

Parameter | Vx Output Waveform—Measurement Level
tpxz (=) | 1.5V Vv,
O sv VX 209
tpxz (+ 2.6V 0.5V Vx
pxz (+) V()lf——‘::'t—_* X
C20-10
trzx (+) | Vine Vy _‘)%—— Vou
X C20-11
tpzx (=) | Vine Vi _l———]_—*R__—
Y Vor  cao2
tgr () | LSV v
OHTsv VX co13
tER (+ 2.6V 0.5V Vx
ER (1) VoL X
C20-14
tEA (+) | Vine Vi 0.5V Voui
X C20-15
tea (-) Vihe Vy
05V Vour  c2016
Capacitancel®!
Parameter Description Test Conditions Max Unit
Cin Input Capacitance Ta=25°C,f = 1MHz 10 pF
Cout Output Capacitance Vin =0, Ve = 5.0V 10 pF
Switching Characteristics Over Operating Range!> 781
Commercial/Industrial Military
=25 =35 -20 -30 -40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input or Feedback to Non-Registered 25 35 20 30 40 ns
Output 16L8, 16R6, 16R4
tEA Input to Output Enable 16L8, 16R6, 25 35 20 30 40 ns
16R4
tER Input to Output Disable Delay 1618, 25 35 20 30 40 ns
16R6, 16R4
tpzx Pin 11 to Output Enable 16R8, 16R6, 20 25 20 25 25 ns
16R4
tpxz Pin 11 to Output Disable 16R8, 16R6, 20 25 20 25 25 ns
16R4
tco Clock to Output 16R8, 16R6, 16R4 15 25 15 20 25 ns
ts Input or Feedback Set-Up Time 20 30 20 25 35 ns
16R8, 16R6, 16R4
tH Hold Time 16R8, 16R6, 16R4 0 0 0 0 0 ns
tp Clock Period 35 55 35 45 60 ns
tw Clock Width 15 20 12 20 25 ns
fMax Maximum Frequency 28.5 18 28.5 22 16.5 | MHz
Notes:
6. Tested initially and after any design or process changes that may affect 8. The parameterstgg and tpxz are measured as the delay from the input

these parameters.
7. Part(a)(part (c) for military) of AC Test Loads and Waveforms is used
for all parameters except tga, tgR, tpzx and tpx 7. Part (b) (part (d) for

military) of AC Test Loads and Waveforms is used for tg:, tgr. tpzx

and tpxz.
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disable logic threshold transition to Vg — 0.5V for an enabled HIGH
outputor Vo + 0.5V for an enabled LOW output. Please see Electri-
cal Characteristics for waveforms and measurement reference levels.
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AC Test Loads and Waveforms

R1175Q R1175Q
5V sV Equivalent to:
oUTPUT OUTPUT ! THEVENIN EQUIVALENT COMMERCIAL
s0pF 3 R2133Q s5pF  § R21330 750
I_ L _:_[ OUTPUT O——vA—0 2.16V = Vi
- - - C20-18
(a) Commercial (b) Commercial €20-17
R1337Q R1337Q
5V 5V
b Equivalent to:
QUTPUT )4 ouTPuT S THEVENIN EQUIVALENT MILITARY
50 pF 3 R2247Q 5 pF < R2247Q 1430
:_[. _]__ J_—_ 1 OUTPUT O——M——0 211V = Vi
2019
(¢) Military (d) Military c2020
3.ov e X 90%
GND 10% l ’L—-’ 2
< 5ns I" - <5ns
C20-21
(e)
Switching Waveforms
INPUTS 1/O,
REGISTERED 4
FEEDBACK
ts | tH tw tw
cp [_“\
7
tp
OE
X tpxz
e tco | tpzx
REGISTERED
OUTPUTS
tpp le teq -l -—-I tea
COMBINATORIAL
OUTPUTS
ce0-22

Erasure Characteristics

Wavelengths of light less than 4000 Angstroms begin to erase the
PALC device. In addition, high ambient light levels can create
hole-electron pairs that may cause “blank” check failures or
“verify errors” when programming windowed parts. This phe-
nomenon can be avoided by using an opaque label over the win-
dow during programming in high ambient light environments.

The recommended dose for erasure is ultraviolet light with a
wavelength of 2537 Angstroms for a minimum dose (UV intensity
multiplied by exposure time) of 25 Wsec/cm?. For an ultraviolet
lamp with a 12 mW/cm? power rating, the exposure would be ap-
proximately 35 minutes. The PALC device needs to be placed
within 1 inch of the lamp during erasure. Permanent damage may
result if the device is exposed to high-intensity UV light for an ex-
tended period of time. 7258 Wsec/cm? is the recommended maxi-
mum dosage.
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Logic Diagram PALC16L8
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Logic Diagram PALC16R4
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Logic Diagram PALC16R6
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Logic Diagram PALC16R8
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

NORMALIZED t pp

NORMALIZED t pp,

NORMALIZED t ¢

1.4
Q 14
ao 1.2 8 \
K 312
3 N
< 1.0 =
= <
T 2 10
(@] [ie
z (]
08 TAa=25C 7 % ;g
f = fmax : o—
0.6 L 0.6
4.0 4.5 5.0 5.5 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED PROPAGATION DELTA PROPAGATION TIME
DELAY vs. TEMPERATURE vs. OUTPUT LOADING
1.3 20
/ 15 A
o 12 —_ L~
o B /
a =
w o
N o /
=R 2 0
z g /
o (=]
Z 1.0 5
0.9 0
- 55 25 125 0 200 400 600 800 1000
AMBIENT TEMPERATURE (°C) CAPACITANCE (pF)
NORMALIZED SET-UP TIME NORMALIZED CLOCK-TO-OUTPUT
vs. TEMPERATURE TIME vs. SUPPLY VOLTAGE
1.3 1.1
o 12 / 3 \
a o
[a]
& N
o 14 ;(‘ 1.0
<
2 E
g c
o o]
Z 10 z \
0.9 0.9
- 55 25 125 4.0 4.5 5.0 5.5 6.0

AMBIENT TEMPERATURE (°C)

SUPPLY VOLTAGE (V)

(S}
|
[}
N

NORMALIZED PROPAGATION
DELAY vs. SUPPLY VOLTAGE

1.2

-

—
o

™.

o
©

AN

0.8
4.0

45 5.0 55 6.0
SUPPLY VOLTAGE (V)

NORMALIZED SET-UP TIME
vs. SUPPLY VOLTAGE

1.2

-

o

o
©

™

N

0.8
4.0

45 5.0 55 6.0
SUPPLY VOLTAGE (V)

NOPMALIZED CLOCK-TO-OUTPUT
TIME vs. TEMPERATURE

1.4
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10
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=55
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Typical DC and AC Characteristics (continued)

DELTA CLOCK-TO-OUTPUT TIME OUTPUT SINK CURRENT OUTPUT SOURCE CURRENT
vs. OUTPUT LOADING vs. OUTPUT VOLTAGE —_ vs. VOLTAGE
20.0 200 < 140
E 75 E
et : 1EN % 120 \
150 = g 5 7 & 100 —N\
e L~ £ 425 / < \\
2 / O g0
g S 100 W
; 10.0 é / 8 60
5 @ 75 2
g 2/ 3
Q A 2 50 4 g %
> % ¥CC—=255 59:\/ 2 20 N
O 25 A | 5 \
0.0 0 o 0
0 200 400 600 800 1000 0.0 1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0 4.0
CAPACITANCE (pF) OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
Ordering Information
tpp tg tco | Icc Package Operating
(ns) | (ms) | (ns) | (mA) Ordering Code Name Package Type Range
20 _ — 70 PALC16L8-20DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16L8-20LMB L61 20-Pin Square Leadless Chip Carrier
PALC16L8-20QMB Q61 20-Pin Windowed Square Leadless Chip Carrier
PALC16L8-20WMB | W6 20-Lead (300-Mil) Windowed CerDIP
25 — — 45 PALC16L8L-25PC P5 20-Lead (300-Mil) Molded DIP Commercial
PALC16L8L-25VC \'S 20-Lead (300-Mil) Molded SOJ
PALC16L8L—-25WC W6 20-Lead (300-Mil) Windowed CerDIP
70 | PALC16L8-25PC/P1 PS 20-Lead (300-Mil) Molded DIP
PALC16L8-25VC \A 20-Lead (300-Mil) Molded SOJ
PALC16L8—-25WC W6 20-Lead (300-Mil) Windowed CerDIP
30 e — 70 PALC16L8-30DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16L8-30LMB L6l 20-Pin Square Leadless Chip Carrier
PALC16L8—-30QMB | Q61 20-PinWindowed Square Leadless Chip Carrier
PALCI6L8-30WMB | W6 20-Lead (300-Mil) Windowed CerDIP
35 —_ — 45 PALC16L8L-35PC P5 20-Lead (300-Mil) Molded DIP Commercial
PALCI16L8L~35VC \& 20-Lead (300-Mil) Molded SOJ
PALC16L8L—-35WC W6 20-Lead (300-Mil) Windowed CerDIP
70 | PALC16L8—-35PC/PI P5 20-Lead (300-Mil) Molded DIP
PALC16L8—-35VC \A 20-Lead (300-Mil) Molded SOJ
PALC16L8—-35WC W6 20-Lead (300-Mil) Windowed CerDIP
40 — — 70 PALC16L8-40DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16L8—-40LMB L6l 20-Pin Square Leadless Chip Carrier
PALC16L8-40QMB | Q61 20-PinWindowed Square Leadless Chip Carrier
PALCI16L8—-40WMB W6 20-Lead (300-Mil) Windowed CerDIP
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Ordering Information (continued)
tep ts tco | Icc Package Package Operating
(ns) | (ns) | (ns) | (mA) Ordering Code Name Type Range
20 20 15 70 | PALC16R4-20DMB D6 20-Lead (300-Mil) CerDIP Muilitary

PALC16R4—-20LMB L61 20-Pin Square Leadless Chip Carrier
PALC16R4-20QMB Q61 20-PinWindowedSquare LeadlessChipCarrier
PALC16R4—-20WMB W6 20-Lead (300-Mil) Windowed CerDIP

25 20 15 45 PALC16R4L—-25PC P5 20-Lead (300-Mil) Molded DIP Commercial
PALC16R4L-25VC \A 20-Lead (300-Mil) Molded SOJ
PALCI6R4L—-25WC Wé 20-Lead (300-Mil) Windowed CerDIP
70 PALCI16R4-25PC/PI P5 20-Lead (300-Mil) Molded DIP

PALC16R4-25VC \& 20-Lead (300-Mil) Molded SOJ
PALC16R4-25WC W6 20-Lead (300-Mil) Windowed CerDIP

30 25 20 70 | PALCI6R4-30DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16R4-30LMB L6l 20-Pin Square Leadless Chip Carrier

PALC16R4-30QMB Q61 20-Pin WindowedSquare LeadlessChip Carrier
PALC16R4-30WMB W6 20-Lead (300-Mil) Windowed CerDIP

35 30 25 45 PALC16R4L~-35PC P5 20-Lead (300-Mil) Molded DIP Commercial
PALCI6R4L-35VC V5 20-Lead (300-Mil) Molded SOJ
PALC16R4L—-35WC W6 20-Lead (300-Mil) Windowed CerDIP
70 PALC16R4-35PC/P} P5 20-Lead (300-Mil) Molded DIP
PALC16R4-35VC V5 20-Lead (300-Mil) Molded SOJ
PALC16R4-35WC ' 20-Lead (300-Mil) Windowed CerDIP
40 35 25 70 PALC16R4-40DMB D6 20-Lead (300-Mil) CerDIP Military
PALCI6R4—40LMB Lol 20-Pin Square Leadless Chip Carrier

PALC16R4—-40QMB Q61 20-Pin Windowed Square Leadless ChipCarrier
PALC16R4-40WMB W6 20-Lead (300-Mil) Windowed CerDIP
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Ordering Information (continued)

tpp ts tco | Icc Package Package Operating

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

20 20 15 70 PALC16R6-20DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16R6—-20LMB L61 20-Pin Square Leadless Chip Carrier

PALC16R6-20QMB Q61 20-PinWindowedSquare Leadless ChipCarrier
PALC16R6—-20WMB Wo 20-Lead (300-Mil) Windowed CerDIP

25 20 15 45 PALC16R6L~-25PC P5 20-Lead (300-Mil) Molded DIP Commercial
PALC16R6L-25VC \A 20-Lead (300-Mil) Molded SOJ
PALCI6R6L-25WC Wé 20-Lead (300-Mil) Windowed CerDIP
70 PALC16R6-25PC/PI PS5 20-Lead (300-Mil) Molded DIP
PALC16R6—-25VC \'Al 20-Lead (300-Mil) Molded SOJ
PALCI6R6-25WC Wo 20-Lead (300-Mil) Windowed CerDIP
30 25 20 70 PALC16R6-30DMB D6 20-Lead (300-Mil) CerDIP Military

PALC16R6-30LMB L61 20-Pin Square Leadless Chip Carrier
PALC16R6-30QMB Q61 20-PinWindowedSquare LeadlessChipCarrier
PALC16R6-30WMB Wo 20-Lead (300-Mil) Windowed CerDIP

35 30 25 45 PALC16R6L—-35PC P5 20-Lead (300-Mil) Molded DIP Commercial
PALC16R6L-35VC V5 20-Lead (300-Mil) Molded SOJ
PALC16R6L-35WC W6 20-Lead (300-Mil) Windowed CerDIP
70 PALC16R6-35PC/P1 P5 20-Lead (300-Mil) Molded DIP
PALC16R6-35VC \Al 20-Lead (300-Mil) Molded SOJ
PALC16R6-35WC Wé 20-Lead (300-Mil) Windowed CerDIP
40 35 25 70 PALC16R6—-40DMB D6 20-Lead (300-Mil) CerDIP Military

PALC16R6—-40LMB L6l 20-Pin Square Leadless Chip Carrier
PALC16R6-40QMB Q61 20-PinWindowedSquare Leadless ChipCarrier
PALC16R6—-40WMB Wo 20-Lead (300-Mil) Windowed CerDIP
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Ordering Information (continued)

tpp ts tco | Icc Package Package Operating

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

— 20 15 70 | PALC16R8-20DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16R8-20LMB L61 20-Pin Square Leadless Chip Carrier
PALC16R8-20QMB Q61 20-Pin Windowed Square Leadless ChipCarrier
PALC16R8-20WMB W6 20-Lead (300-Mil) Windowed CerDIP

— 20 15 45 | PALC16R8L-25PC P5 20-Lead (300-Mil) Molded DIP Commercial
PALC16R8L—-25WC W6 20-Lead (300-Mil) Windowed CerDIP

70 | PALC16R8-25PC/P1 PS5 20-Lead (300-Mil) Molded DIP

PALC16R8-25WC W6 20-Lead (300-Mil) Windowed CerDIP

— 25 20 70 PALC16R8-30DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16R8-30LMB L61 20-Pin Square Leadless Chip Carrier
PALC16R8-30QMB Q61 20-PinWindowedSquare Leadless ChipCarrier
PALC16R8-30WMB W6 20-Lead (300-Mil) Windowed CerDIP

— 30 25 45 | PALCI6R8L-35PC PS 20-Lead (300-Mil) Molded DIP Commercial
PALC16R8L-35WC w6 20-Lead (300-Mil) Windowed CerDIP

70 | PALC16R8-~35PC/PI PS5 20-Lead (300-Mil) Molded DIP

PALCI16R8-35WC/WC | W6 20-Lead (300-Mil) Windowed CerDIP

- 35 25 70 | PALC16R8~40DMB D6 20-Lead (300-Mil) CerDIP Military
PALC16R8—~40LMB L61 20-Pin Square Leadless Chip Carrier
PALC16R8-40QMB Q61 20-PinWindowedSquare Leadless ChipCarrier
PALC16R8-40WMB W6 20-Lead (300-Mil) Windowed CerDIP

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
VoH 1,23 tpD 9,10, 11
VOL 1,2,3 tpzx 9,10, 11
Viy 1,2,3 tco 9,10, 11
ViL 1,2,3 ts 9,10, 11
Iix 1,2,3 tH 9,10, 11
Vpp 1,2,3
ICC l, 2, 3
loz 1,2,3

Document #: 38-00001-F
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Features

Advanced second-generation PAL ar-
chitecture

Low power

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

— 115 mA max. commercial (7 ns)

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

Quarter power version

— 55 mA max. commercial (15, 25 ns)

CMOS Flash technology for electrical
erasability and reprogrammability

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

CYPRESS

PRELIMINARY PALCE16VS8

Flash Erasable,

Reprogrammable CMOS PAL® Device

0 16 input terms and 8 outputs

'C, and PLCC avaiiabie

5 ns t( 0

Snstg

7.5 ns tpp

125-MHz state machine
— 10, 15, and 25 ns military/

industrial versions

7 ns tco

10 ns tg

10 ns tpp

62-MHz state machine
High reliability
— Proven Flash technology

— 100% programming and functional

Functional Description

The Cypress PALCE16VS8 is a CMOS
Flash Electrical Erasable sccond-genera-
tion programmable array logic device. It
is implemented with the familiar sum-of-
product (AND-OR) logic structure and
the programmable macrocell.

The PALCE16VS is executed in a 20-pin
300-mil molded DIP, a 300-mil cerdip, a
20-lead square ceramic leadless chip carri-
er,and a 20-lead square plastic leaded chip
carrier. The device provides up to 16 in-
puts and 8 outputs. The PALCE16V8 can
be electrically erased and reprogrammed.
The programmable macrocell enables the
device to function as a superset to the fa-
miliar 20-pin PLDs such as 16L8, 16R8,

tered or combinatorial operation testing 16R6, and 16R4.
Logic Block Diagram (PDIP/CDIP)
GND Ig |7 I3 Iy I CLK/lg
[1 iy I R e s N v B B 1 R
PROGRAMMABLE
AND ARRAY
(64 x 32)
QB | % g : u : % | | 8
Macrocell Macrocell Macrocell Macrocell Macrocell Macrocell Macrocell Macrocell
¥ LYY
I 1 I 1 1 1 1
I N N P R 1 R 7 5 S ) B )
O/l 1106 1104 110, 1105 1104 /05 0, 1107 Vee
16V8-1
Pin Configuration
DIP PLCC/LCC
Top View Top View
o
CLK/lo O 1 OVee
g2 19010,
1,03 18 11/0g
134 17 [31/0s I3 04 18 0 1/0g
5 16010 I, g5 17 2 1/Os
14 5 /0 Is O 6 16 [0 110,
[ 6 15[11/03
5 ls Q7 15 [ /O3
1647 1400, b ge 14 83 10,
08 13[1/0, [ 910111213 Ve
s} 9 1211/0o 16v8-2
GND[] 10 11 [0E/, il iele]
clo==
PAL is a registered trademark of Advanced Micro Devices

=30
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P/ Cypress

Functional Description (continued)

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

nroduct term
proGuct ierm.

There are atotal of 18 architecture bits in the PALCE16V8 macro-
cell; two are global bits that apply to all macrocells and 16 that ap-
ply locally, 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. Foreachregister, the associated out-
put pin will be HIGH duc to active-LOW outputs.

Configuration Table

Electronic Signature

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.

CGy CG, 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 1/0 16L8 only
Macrocell
To
Adjacent
1 Macrocell
11 OE— 1 0
I | Vece O—{ 0 O
= 0 X L—— 01
— 10
L =
T CLO,
CG;,
° 11 3 1/04
—o o
i > Q 10
Vec
clk —P Q J
= Cliy 10
> 11
b \] 0 X Frqm
Adjacent

CG, for pin 1310 18 ]

|___ cLo, Pin

CG for pin 12 and 19

16V8-4
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Maximum Ratings

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

Storage Temperature .................. —65°C to +150°C Latch-Up Current ........................... >200 mA
Ambient Temperature with o ing R
Power Applied ....................... —55°Cto +125°C perating Range
Supply Voltage to Ground Potential Ambient
(Pin24toPinl12) ....................... —0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +75°C 5V £5%
inHighZState ......................... -0.5Vto +7.0V pom
Military!!] -55° °C 5V £10%
DC Input VOltage - . ...vvoveeen ~0.5V to +7.0V e > OC © “250 ¢ _
Output Current into Outputs (LOW) .............. 24 mA Industrial —40°Cto +85°C oV £10%
DC Programming Voltage ......................... 12.5V
Electrical Characteristics Over the Operating Rangel?!
Parameter Description Test Conditions Min Max. | Unit
Vou Output HIGH Voltage Vee = Min., Ioy = —=3.2mA Com’l 24 \Y
VIN = VigorV
D L Py Mil/Ind
VoL Output LOW Voltage Vee = Min, IoL =24 mA Com’l 0.5 A%
VIN=VigorV
N L = 12mA Mil/Ind
ViH Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs(3] 2.0 \
vl Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs(3! -0.5 0.8 \
I 9] Input or I/O LOW Leakage |0V < Viy < Vin (Max.) —100 [ pA
Current
Iy Input or I/O HIGH Leakage | 3.5V < V|n < Ve 10 A
Current
Isc Output Short Circuit Current | Vee = Max., Vour = 0.5VI16.7] -30 -90 | mA
Icc Operating Power Supply Ve = Max,, 7ns Com’l 115 | mA
Current ViL =0V, Vg =3V,
Output Open, 10, 15, 25 ns 90 | mA
f=15MHz —15L, —25L 55 | mA
(counter)
10, 15,25 ns Mil/Ind 130 | mA
Capacitancel’]
Parameter Description Test Conditions Typ. Unit
CIN Input Capacitance ViIN=20V@f=1MHz 5 pF
Court Output Capacitance Vour =20V @ f=1MHz S pF
Endurance Characteristics!’!
Parameter Description Test Conditions Min. Max Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:

1. Tais the “instant on” case temperature.

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

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

4. ViL (Min.) is equal to —3.0V for pulse durations less than 20 ns.

5. The leakage current is due to the internal pull-up resistor on all pins.

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

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

these parameters.
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AC Test Loads and Waveforms

ALL INPUT PULSES

3.0v
90% 90%
10% 10%
GND
<2ns I-‘ <2ns
16V8-5
5V
S1
R1
OUTPUT TEST POINT
R2 CL
L _I_ 16V8-6
Commercial Military
Specification Si CL R R; R R, Measured Output Value
tpD, tco Closed 50 pF 2009 39092 390Q 750Q 1.5V
tpzX tEA Z # H: Open 1.5V
Z » L: Closed
tpxz, tER H# Z: Open 5pF H#Z: Vpy - 0.5V
L # Z: Closed L8 Z: VoL + 0.5V
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Commercial Switching Characteristics/?!

16V8-7 16V8-10 16V8-15 16V8-25
Parameter Description Min Max Min. | Max Min. [ Max. | Min. | Max. Unit
tpD Input to Output 3 7.5 3 10 3 15 3 25 ns
Propagation Delay(8: 9!
tpzx OE to Output Enable 6 10 15 20 ns
tpxz. OE to Output Disable 6 10 15 20 ns
tEA Input to Output 9 10 15 25 ns
Enable Delayl”]
tER Input to Output 9 10 15 25 ns
Disable Delayl”- 10]
tco Clock to Output Delay!8 9] 2 5 2 7 2 10 2 12 ns
ts Input or Feedback 5 7.5 12 15 ns
Set-Up Time
tH Input Hold Time 0 0 0 0 ns
tp External Clock Period 10 14.5 22 27 ns
(tco + ts)
twH Clock Width HIGH!"] 4 6 8 12 ns
twL Clock Width LOWI] 4 6 8 12 ns
fmMAx1 External Maximum 100 69 45.5 37 MHz
Frequency (1/(tco + ts))(7 1]
fmax2 Data Path Maximum 125 83 62.5 41.6 MH:z
Frequency
(U(twi + twp))[" 2]
fmax3 Internal Feedback Maximum 125 74 50 40 MH:z
Frequency (1/(tcp + ts))[7 13)
tcr Register Clock to 3 6 8 10 ns
Feedback Inputl”: 14]
tpR Power-Up Reset Timel7] 1 1 1 1 us
Notes:
8. Min. times are tested initially and after any design or process changes ~ 11. Thisspecification indicates the guaranteed maximum frequency at which
that may affect these parameters. a state machine configuration with external feedback can operate.
9. Thisspecificationis guaranteed for all device outputs changingstatein ~ 12. This specification indicates the guaranteed maximum frequency at
a given access cycle. which the device can operate in data path mode.
10. This parameter ismeasured as the time after OE pinorinternal disable 13, This specification indicates the guaranteed maximum frequency at which
input disables or enables the output pin. This delay is measured to the a state machine configuration with internal only feedback can operate.
pointatwhicha previous HIGH level has fallento 0.5 voltsbelow Vou 14, This parameter is calculated from the clock period at fyjax internal

min. or a previous LOW level has risen to 0.5 volts above Vo max.

o

-34

(1/fmax3) as measured (see Note 10 above) minus ts.
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Military and Industrial Switching Characteristics/?!
16V8—-10 16V8—15 16V8-25
Parameter Description Min. Max Min. Max. Min. Max. Unit
tpp 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’l 10 15 25 ns
tER Input to Output Disable Delay!7 0] 10 15 25 ns
tco Clock to Output Delay!8. 1 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 + ts) 17 22 27 ns
twH Clock Width HIGHI] 6 8 12 ns
twi, Clock Width LOWI] 6 8 12 ns
fmaxi External Maximum Frequency 58 455 37 MH:z
(1/(tco + ts)7 1]
fmax? Data Path Maximum Frequency 83 62.5 41.6 MHz
(U(twy + tw )7 121
ftMAx3 Internal Feedback Maximum 62.5 50 40 MHz
Frequency (1/(tcp + ts))I7 131
tcr Register Clock to 6 8 10 ns
Feedback Inputl’- 14]
tpR Power-Up Reset Timel”] 1 1 1 us
Switching Waveform
INPUTS, I/O,
REGISTERED
FEEDBACK K >< >£
ts th twh ] twe
cp / \ 4 ‘{ 4
—_— / / \
teo je——— {, ——>
P texz, terl' “'{ > tea, tpzx'
REGISTERED XX><
OUTPUTS 9
1
= tpp texz, terl'?) <—-| fa—] tep, tozx!10]
COMBINATORIAL i
OUTPUTS I
I
16v8-7
Power-Up Reset Waveform
S Vee
POWER 10%,/] 90%
SUPPLY VOLTAGE
ter
REGISTERED va
ACTIVE LOW XXX AKX XK
OUTPUTS
ts
CLOCK \\\ /’
tpr MAX = 1 us twi 16V8-8
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Functional Logic Diagram for PALCE16V8

INPUT LINE
.—Dr PRODUCT LINE FIRST CELL NUMBERS NUM?ERS Vee
J 4 7 8 1112 15 16 19 20 23 24 2728 31 4—!
00— : MC7
64 » CL1=2048
128—= CLO=2120 :&‘h
192 182 PTD=2128
224 B 2135
> et
) =
256 — R MCé
320 = CL1=2049
384 —= CLO=2121
448 1€ PTD=2136
480 O —-2143 ||
SHL
S - MCS
76 CL1=2050
040508 > CL0=2122
704222 = PTD=2144
736 —2151 | g
% —HL
768 MC4
800
832 B CL1=2051
896254 CLO=2123 o 16}
960228 PTD=2152
992 O -2159
- [y
P HH
1024 MC3
10881056 CL1=2052
11521122 CL0=2124 0
. I:'1154 PTD=2160
1248 —2167 |
-
aR. -
P32 MC2
1344 CL1=2053
14082328 CL0=2125
14721440 PTD=2168
1504 -2175
-
L2 =<
1:40‘300 MC1
1600 CL1=2054
16641632 = CLO=2126 {i"‘
17261696 PTD=2176
1760 L L —2183 =
—H
1792— » MCO
1856 » CL1=2055
19201288 s CL0=2127 ‘=£°—
19841952 ») PTD=2184
2016 » 2191 |
>
BH* =1
0 34 78 1112 1516 1920 2324 2728 31 L

USER ELECTRONIC SIGNATURE ROW

2056 2064 2072 2080 2088 2096 2104 2112 2119

GLOBAL ARCH BITS
I?YTEOI BYTE 1 I BYTEZI BYTESI BYTE4| BYTE 5 rBYTE BVTE7—| _

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) | (ms) Ordering Code Name Package Type Range
115 | 75 5 5 PALCE16V8-7JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-7PC PS5 20-Lead (300-Mil) Molded DIP
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 10 7 PALCE16V8-10J1 J61 20-Lead Plastic Leaded Chip Carrier Industrial
PALCE16V8-10PI PS 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 | PALCE16V8-15]C J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-15PC P5 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
S5 25 12 10 PALCE16V8L-25JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8L—-25PC PS5 20-Lead (300-Mil) Molded DIP
55 25 15 12 PALCE16V8L-25JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8L—-25PC P5 20-Lead (300-Mil) Molded DIP
90 25 15 12 PALCE16V8-25JC J61 20-Lead Plastic Leaded Chip Carrier Commercial
PALCE16V8-25PC PS 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

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
loz 1,23
Icc 1,2,3

Switching Characteristics

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

Document #: 38—00364—A




ADVANCED INFORMATION PALCE20V8

Flash Erasable,

Reprogrammable CMOS PAL® Device

= .=
— e . -
=7 CYPRESS
—
Features — Individually selectable for regis-
i tered or combinatorial operation
e Advanced second-generation PAL e DIP LCC, and PLCC available
architecture — 7.5, 10, 15, and 25 ns com’] version
e Low power 5ns tco
— 90 mA max. commercial Snstg
(10, 15, 25 ns) 7.5 ns tpp )
— 115 mA max. commercial (7 ns) 125-MHz state mac.h.me
- . . — 10, 15, and 25 ns military/
— 130 mA max. military/industrial industrial versions
(15, 25 ns) 7 ns tco
o Quarter power version 10 ns tg
— 55 mA max. commercial ég-ll::l;l;nstate machine
e CMOS Flash technology for electrical ¢ High reliability

erasability and reprogrammability — Proven Flash technology

¢ User-programmable macrocell — 100% programming and functional

Functional Description

The Cypress PALCE20V8 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 PALCE20V8 is executed in a 24-pin
300-mil molded DIP, a 300-mil cerdip, a
28-lead square ceramic leadless chip carri-
er, and a 28-lead square plastic leaded chip
carrier. The device provides up to 20 in-
puts and 8 outputs. The PALCE20V8 can
be electrically erased and reprogrammed.
The programmable macrocell enables the
device to function as a superset to the fa-
miliar 24-pin PLDs such as 20L8, 20R8,

— Output polarity control testing 20R6, 20R4.
Logic Block Diagram (PDIP/CDIP)

GND 1o l9 lg 7 ls Is s Iy Ip Iy CLK/l
[l [l [l  [o] ] 1 [l [ [ &1 [F] [
PROGRAMMABLE
AND ARRAY

(64 x 40)

Macrocell Macrocell Macrocell Macrocell

A

Macrocell

AY AY
l
Macrocell Macrocell
AN mt i
\/

l13| 14

I
[i]
1/04

[«

GE/ly 2 /0o /07 /05 /04 /05 1/0g 1107 s Vee
Pin Configuration 20v8-1
8 DIP PLCC/!JCC
Top View Top View
CLK/Io []
[
O
:3 g D 106
h ) o
s 0 /0,4
's O B NC
7 § B 10,
15 O b 10,
ls O 1 10,
ho O
enp [ 20v8:3

PAL is a registered trademark of Advanced Micro Devices, Inc.
Document #: 38—00367—A
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Features

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

CYPRESS =

PLDC20G10B/PLDC20G10

CMOS Generic 24-Pin
Reprogrammable Logic Device

Generic architecture to replace stan-
dard logic functions including: 20L10,
20L8, 20R8, 20R6, 20R4, 12110, 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 providing usersthe 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 from both 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 | I [ 1 | | ! | | 1 cPi
[l [ [ 1 [ 1 [e] 1 [ [e]  [:] [
PROGRAMMABLE
AND ARRAY
F’ng 8%6 ] ] %g %u R
OUTPUT OUTPUT OUYPUTH OUTPUT OUTPUT
CELL CELL CELL CELL CELL
LIl 41 1]

i

OUTPUT OUTPUT
CELL CELL

N 0 R [ R

\/OE 1/0g 1/0g /07
Pin Configurations
LCC
Top View
9__§88¢

4 3 211' 282726
-t 25¢ NC
1102
/03
/04
1/0s
1/0g
/07

23
PLDC20G10  ,,
PLDC20G10B

20G10-2

[ N I [ R Y

1/0g 1/0s 1/O4 /03

STD PLCC
Top View

___§88¢

4 3 21282726

25 B /0,
24 3 1/0;
PLDC20G10 23 [ 1/04
PLDC20G10B 22 3 1/Os
21 B 1/0g
20 107
(3 NC

- s 0o~

121314 151517189

TTTBBés

20G10-4

/02 1/04 1/0g Vee
20G10-1
JEDEC pLCCl!]
Top View

= Q
__3989¢

4 3 21282726

5 253 10,
6 223
7 carcazs-a 8P
8  cG7casB-a 223 NC
9 21 P
10 20
1" 199

NC

20G10-3

Note:

1. The CG7C323 is the PLDC20G 10 packaged in the JEDEC-compat-
ible 28-pin PLCC pinout. Pin function and pin order is identical for

nect” or NC pins.

2-39

both PLCC pinouts. The difference is in the location of the “no con-




CYPRESS

PLDC20G10B/PLDC20G10

Selection Guide

Generic Igc (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.

A preload function allows the registered outputs to be 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, 20L8, 20R8, 20R6, 20R4, 12110, 14L8, 16L6, 1814, 20L2,
and 20V8. Thus, the PLDC20G 10 provides significant design, in-
ventory and programming flexibility over dedicated 24-pin devices.
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
I 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 eitheractive 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 andincreased testability with a register preload
feature.

_DJ OUTPUT
1 ENABLE
] MUX
| [ c.
| 1
: ] l> 11
| OUTPUT
_Z> 00 | SELECT
T o Q MUX
|
o1
| cr—p> Q Cy Co
|
| 0
X}—L INPUT/
FEED-
| | BAck |
| &
C ] I
5 —
Co | T ————————————————————— ____J
o 13 20G10-5

2-40
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Configuration Table

Figure Cy C Co Configuration
1 0 0 0 Product Term OE/Registered/Active LOW
2 0 0 1 Product Term OE/Registered/Active HIGH
S 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

ol

—D D Q &o—
cr —P [}

m‘———l 20G10-6

Figure 1. Product Term OE/Active LOW

>

cP —> o]
Kl 20G10-8

Figure 3. Pin 13 OE/Active LOW

Combinatoriai Output Configurations/?!

K] 20G10-10

Figure 5. Product Term OE/Active LOW

PIN 13

HY

20G10-12

Figure 7. Pin 13 OE/Active LOW
Note:

C=0

Ci=0 D C =0

Co=0 I o—o o Co=1
cr —P> a

m_—] 20G10-7

Figure 2. Product Term OE/Active HIGH

Cy = Cr=1
C = Ci =0
C{)=0 D D Q C()=1

cp —> a
:Q 20G10-9

Figure 4. Pin 13 OE/Active HIGH

20G10-11

Figure 6. Product Term OE/Active HIGH

C;
Cy
— Co

20G10-13

[N

000
W n

wonn

HY

PIN 13

Figure 8. Pin 13 OE/Active HIGH

2. Bidirectional I/O configurations are possible only when the combina-

torial output option is selected
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,
not tested.)

Latch-Up Current

Static Discharge Voltage ......................... >500V
Storage Temperature .................. -65°Cto +150°C  (per MIL-STD~883, Method 8015)
Ambient Temperature with Operating Range
Power Applied ....................... -55°Cto +125°C yp—
: mbien
Supply Voltaie ttla C;rour(l)d Potential ........ -0.5Vto +7.0V Range Temperature Vee
DC Voltage Applied to Outputs
in High Z Stte .. ...vvoneneeeeeenn. ~05Vio +7.0v | Commercial 0°Cto +75°C SV £10%
DC Input Voltage ....................... ~3.0V to +7.0V Military!"] -55°Cto +125°C 5V £10%
Output Current into Outputs (LOW) .............. 16 mA Industrial —40°Cto +85°C S5V +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
VoH Output HIGH Voltage Vce = Min,, Iog = =3.2mA | Com’l/Ind 2.4 A%
ViN = Vigor Vi Ton= —2mA | Military
VoL Output LOW Voltage Vce = Min,, IoL =24 mA Com’l/Ind 0.5 \%
Vin = Vi or Vi ToL = 12mA | Military
ViH Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs®l | 2.0 v
ViL Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputsl] 0.8 \%
Irx Input Leakage Current Vss < VIN < Ve —-10 | +10 A
Isc Output Short Circuit Current | Ve = Max., Voyt = 0.5VI6 7] -90 | mA
Icc Power Supply Current 0 < VIN< Vce Com’l/Ind-15, —20 70 mA
VCC = Max,,
Ioyr = 0 mA . [Com'l/ind=25, —35 55 | mA
Unprogrammed Device
Military—20, —25 100 mA
Military—30, —40 80 mA
loz Output Leakage Current Vce = Max.,, Vsg < Vourt < Vee —100 { 100 A
Capacitancel’]
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C,f =1 MHz 10 pF
Cout Output Capacitance VIN = 2.0V, Ve = 5.0V 10 pF
Notes:
3. Ta is the “instant on” case temperature. 6. Notmore than one outputshould be tested at a time. Duration of the short
4. See the 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.
5. These are absolute values with respect to device ground. All over- 7. Tested initially and after any design or process changes that may affect

shoots due to system or tester noise are included.

these parameters.
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AC Test Loads and Waveforms (Commercial)

R1238Q R1238Q
(31992 MIL) (319Q MIL)
5V 5V
OUTPUT { OUTPUT
< R2170Q R2 17092
S0pF S (2360 MIL) 5 pF (236Q MIL)

INCLUDING l INCLUDING l

JIG AND = = JIG AND = = 20G10-14

SCOPE P

(0] @ SCOPE ®)
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military/Industrial)
99Q 136Q
OUTPUT O——WA——0 2.08V = Vi OUTPUT O———wA—0 2.13V =V
20G10-15 20G10-16
Switching Characteristics Over Operating Rangel>- 891
Commercial
B-15 B-20 =25 -35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp 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
tH Hold Time 0 0 0 0 ns
tpl10] 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
fmax(!!] Maximum Frequency 454 41.6 333 18.1 MHz
Notes:

8. Part (a) of AC Test Loads and Waveforms used for all parameters ex-
cept tgr. tpzx, and tpxz. Part (b) of AC Test Loads and Waveforms
used for tgR, tpzx, and tpxz.

9. The parameterstgg and tpxz are measured as the delay from the input
disable logic threshold transition to Vo — 0.5V for an enabled HIGH
output or Vor_ + 0.5V for an enabled LOW input.

10. tp minimum guaranteed clock period is that guaranteed for state ma-
chine operation and is calculated from tp = tg + tco. The minimum

guaranteed period for registered data path operation (no feedback)
can be calculated as the greater of (twy + twy) or (ts + ty).

11. 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 + twr) or
1/(ts + tH).
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Switching Characteristics Over Operating Range( 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
ts Input or Feedback 15 18 20 35 ns
Set-Up Time
tH 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! 1l Maximum Frequency 333 303 25.0 16.6 MHz
Switching Waveform
5758 TRIOK__KORK XX
FEEDBACK
ts] tH tw tw
cp " '\
R
tp \
OE
e tco x| tpzx
i >

UTPUTS

tpD I teg -l r——-l teA
COMB"\CI)ATORIAL 2%}; égz

20G10-17
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Functional Logic Diagram
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Ordering Information
tpp ts tco | Icc Package Operating
(ns) | (ns) | (ns) | (mA) Ordering Code Name Package Type Range
15 12 10 70 PLDC20G10B-15JC/J1 Jo4 28-Lead Plastic Leaded Chip Carrier Commercial/
PLDC20G10B—15PC/PI P13 24-Lead (300-Mil) Molded DIP Industrial
PLDC20G10B-15WC W14 24-Lead (300-Mil) Windowed CerDIP
CG7C323B-A15JC/IIT] J64 28-Lead Plastic Leaded Chip Carrier
20 12 12 70 PLDC20G10B—20JC/JI J64 28-Lead Plastic Leaded Chip Carrier Commercial/
PLDC20G10B—20PC/PI P13 24-Lead (300-Mil) Molded DIP Industrial
PLDC20G10B-20WC W14 24-Lead (300-Mil) Windowed CerDIP
CG7C323B-A20JC/JIU-] J64 28-Lead Plastic Leaded Chip Carrier
20 15 15 100 | PLDC20G10B-20DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20G10B-20LMB L64 28-Square Leadless Chip Carrier
PLDC20G10B-20WMB W14 24-Lead (300-Mil) Windowed CerDIP
25 15 15 55 PLDC20G10-25JC/I Jo4 28-Lead Plastic Leaded Chip Carrier Commercial/
PLDC20G10—25PC/PI P13 24-Lead (300-Mil) Molded DIP Industrial
PLDC20G10-25WC W14 24-Lead (300-Mil) Windowed CerDIP
CG7C323-A251C/ANTT 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 Wwi4 24-Lead (300-Mil) Windowed CerDIP
30 20 20 80 PLDC20G10-30DMB D14 24-Lead (300-Mil) CerDIP Military
PLDC20G10-30LMB L64 28-Square Leadless Chip Carrier
PLDC20G10-30WMB wi4 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-A351C/ITT 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

Note:

12. The CG7C323 is the PLD20G10 packaged in the JEDEC-compatible
28-pin PLCC pinout. Pin function and pin order is identical for both
PLCC pinouts. The principle difference is in the location of the “no
connect” (NC) pins.

MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Switching Characteristics

Parameter Subgroups Parameter Subgroups
Vou 1,2,3 tpp 9, 10, 11
VoL 1,2,3 tpzx 9,10, 11
Viu 1,2,3 tco 9,10, 11
ViL 1,2,3 ts 9,10, 11
Iix 1,23 ty 9,10, 11
loz 1,2,3 Document #: 38-00019-G

Ice 1,2,3



o

=
— A«
——

Ty
v e
—
—
———NNRNNLY AR
| 4
r 4

Features

e Ultra high speed supports today’s and
tomorrow’s fastest microprocessors

—tpp = 7.5ns
—tsy =3ns
— fmax = 105 MHz

Reduced ground bounce and under-
shoot

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

Generic architecture to replace stan-
dard logic functions including: 20L10,
20L8, 20R8, 20R6, 20R4, 12110, 14L8,
16L6, 1814, 20L2, and 20V8

Up to 22 inputs and 10 outputs for
more logic power

CYPRESS =

PLD20G10C

Generic

® 10 user-programmable output
macrocells
— Output polarity control
— Registered or combinatorial
operation
— Pin or product term output enable
control
e Preload capability for flexible design
and testability
o High reliability
— Proven Ti-W fuse technology
— AC and DC tested at the factory
o Security Fuse
Functional Description
The PLD20G10C is a generic 24-pin device
that can be used in place of 24 PAL devices.
Thus, the PLD20G10C provides significant
design, inventory, and programming flexibil -
ity over dedicated 24-pin devices.

24-Pin PAL® Device

Using BiCMOS process and Ti-W fuses,
the PLD20G 10C implements the familiar
sum-of-products (AND-OR) logic struc-
ture. It provides 12 dedicated input pins
and 10 1/O pins (see Logic Block Dia-
gram). By selecting each 1/O pin as perma-
nent or temporary input, up to 22 inputs
canbe achieved. Applications requiring up
to 21 inputs and asingle output,downto 12
inputs and 10 outputs can be rcalized. The
output enable product term available on
each 1/0 or a common pin controlled OE
function allows this selection.

The PLD20G10C automatically resets on
power-up. The Qoutputofallinternal reg-
isters is set to a logic LOW and the Q out-
put to alogic HIGH. In addition, the PRE-
LOAD capability allows the registers to be
set to any desired state during testing.

Asecurity fuse is provided to prevent copy-
ing of the device fuse pattern.

Vss

M M [ [

Logic Block Diagram and PDIP (P)/CDIP (D) Pin Configuration

|
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AND ARRAY
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Pin Configurations
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Top View
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Vss
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P 110g
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PAL is a registered trademark of Advanced Micro Devices
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Selection Guide

20G10C-7 20G10C-10 20G10C-12 20G10C-15

Icc (mA) Commercial 190 190 190

Military 190 190 190
tpp (ns) Commercial 7.5 10 12

Military 10 12 15
ts (ns) Commercial 3.0 3.6 45

Military 3.6 45 7.5
tco (ns) Commercial 6.5 7.5 95

Military 75 95 10
fmax (MHz) Commercial 105 90 7

Military 90 71 57

Programmable Macrocell Programming

The PLD20G10C has 10 programmable I/O macrocells (see Ma-  The PLD20G10C can be programmed using the Impulse3™ pro-
crocell). Two fuses (C; and Cy) can be programmed to configure  grammer available from Cypress Semiconductor. See third party
output in one of four ways. Accordingly, each output can be regis-  information is Cypress’s Third Party Tools datasheet for further in-
tered or combinatorial with an active HIGH or active LOW polar-  formation.

ity. The feedback to the array is also from this output. An addition-

al fuse (C,) determines the source of the output enable signal. The

signal can be generated either from the individual OE product

term or from a common external OE pin.

Macrocell
r—e————————————=—__ - ]
| OE PRODUCT TERM o oureur |
—| } =T ENABLE
| | M |
| r Cz |
| < |
l 1 l
| |
| OUTPUT T -
! 00 | SELECT
T . |
| o |
| cP—p> Q C; Co |
| |
| 0 |
| weurs |
S |—f— FEEDBACK |
| MUX . 1\
| o |
C ) I
o ——1 |
Co - _ o
e G10C-4

Impulse3 is a trademark of Cypress Semiconductor Corporation.
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Configuration Table
Figure C; Cy Co Configuration
1 0 0 0 Product Term OE/Registered/Active LOW
2 0 0 1 Product Term OE/Registered/Active HIGH
5 0 1 0 Product Term OE/Combinatorial/Active LOW
6 0 1 1 Product Term OE/Combinatorial/Active HIGH
3 1 0 0 Pin OE/Registered/Active LOW
4 1 0 1 Pin OE/Registered/Active HIGH
7 1 1 0 Pin OE/Combinatorial/Active LOW
8 1 1 1 Pin OE/Combinatorial/Active HIGH
Registered Output Configurations
C=0 C=0
a iy Gzo a i, &2y
D - =0 > - G
cP —p> ) cp —p> a
m—_] G10C-5 G10C-6
Figure 1. Product Term OE/Active LOW Figure 2. Product Term OE/Active HIGH
Cy=1 Cy=1
C; =0 C; =0
ce—p> 0T ce—p 0
G10C-7 G10C-8
Figure 3. Pin OE/Active LOW Figure 4. Pin OE/Active HIGH
Combinatorial Output Configurations(!]
C,=0 C=0
Cl = C[ =1
Co=0 Co=1
— —
= avo-s = ...
Figure 5. Product Term OE/Active LOW Figure 6. Product Term OE/Active HIGH
C=1 Cy=1
C =1 Ci=1
Cy D—$—_ Cy=1

Note:

A U
7

G10C-11
PIN OE

Figure 7. Pin OE/Active LOW

G10C-12
PIN OE

Figure 8. Pin OE/Active HIGH

1. Bidirectional I/O configurations are possible only when the combina-
torial output option is selected.
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Maximum Ratings

(Above which the useful life may be impaired. Foruser guidelines, DCInput Current.................... =30 mAto +5 mA
not tested.) (except during programming)
Storage Temperature .................. -65°Cto +150°C DC Program Voltage ......................ooout. 10V
Ambient Temperature with .
Power Applied ....................... -55°Cto +125°c ~ Operating Range
Supply Voltage to Ground Potential ... ..... -0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ........................... -0.5Vto Vee Commercial 0°Cto +70°C 5V 5%
DCInput Voltage ......................... -0.5V to Ve Military[zl ~55°Cto +125°C 475V to 5.5V
DC Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min Max Unit
Vou Output HIGH Voltage Vee = Min,, loy = -32mA Com’l 24 \%
ViN=VigorViL Ion = -2 mA Mil
VoL Output LOW Voltage Vee = Min., IoL = 16 mA Com’l 0.5 A%
VIN = Vi or Vi ToL = 12mA Mil
Vig Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for AllInputsi3] | 2.0 v
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputs!3] 0.8 \%
Ix Input Leakage Current Vss < VIN < 2.7V, Ve = Max. -250 50 HA
Iy Maximum Input Current Vin = Vee, Vee = Max. Com’l 100 UA
Mil 250
loz Output Leakage Current Vee = Max., Vss < Vourt < Vee -100 100 UA
Isc Output Short Circuit Current | Ve = Max., Voyt = 0.5V =30 | -120 | mA
Icc Power Supply Current Vce = Max., Vin = GND, Outputs Open Com’l 190 mA
Mil 190
Capacitancel!
Parameter Description Max. Unit
CiN Input Capacitance 8 pF
Cour Output Capacitance 10 pF
Notes:

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

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

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

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

2-50
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AC Test Loads and Waveforms

R1 2380
(319Q MIL)
5V
OUTPUT !
o R
LS (236QMIL
INCLUDING L 1
JGAND = =
SCOPE G10C-13

Equivalent to: THEVEI;IQF\KJ) EQUIVALENT

OUTPUT O——wWA——0 2.08V = Vthc

Commercial

Equivalent to: THEVENIN EQUIVALENT

136Q2
OUTPUT O——wWA——0 2.13V = Vthm

Military

Note:

Clo) Package
15 pF P/D
50 pF JKIL

Parameter | Vi, Output Waveform—Measurement Level
tER (- ) tpHZ [ 1.5V v
OHY 5V L5V Gioc-14
tER (+) tpLZ | 2.6V v 0.5V 2.6V
OL G10C~-15
t , tp; 1.5V
EA (+) tPZH I.SV—LW‘-“:E——VOH
G10C-16
tEA (-) tpzL | 1.5V 1.5V-—‘"=,L_
0.5V VoL e1oc-17

6. Cp = S pF for tgg and tpxz measurements for all packages.
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Switching Characteristics PLD20G10Cl"]

20G10C-7 [20G10C-10 | 20G10C—-12 [20G10C-15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input to Output Propagation Delayl8] 2 7.5 2 10 2 12 2 15 ns
tEA Input to Output Enable Delay 2 7.5 2 10 2 12 2 15 ns
tER Input to Output Disable Delayl®] 2 |75 ] 2 10 | 2 1212 15 ns
tpzx OE Input to Output Enable Delay 2 175 2 10 2 12 2 15 ns
tpxz OE Input to Output Disable Delay 2 7.5 2 10 2 12 2 15 ns
tco Clock to Output Delay(8] 1 6.5 1 |75 1 |95 1 10 ns
ts Input or Feedback Set-Up Time 3 3.6 4.5 7.5 ns
tH Input Hold Time 0 0 0 0 ns
tp External Clock Period (tco + ts) 9 11.1 14 17.5 ns
twH Clock Width HIGHI! 3 3 3 6 ns
twL Clock Width LOW] 3 3 3 6 ns
fmax1 External Maximum Frequency (1/(tco + ts))[!0 | 105 90 71 57 MHz
fMAax2 Data Path Maximum Frequency 166 166 166 83 MHz
(U(twn + twp))l> 1)
fmAX3 Internal Feedback Maximum Frequency 133 100 83 66 MHz
((tcr + ts))[12l
tcr Register Clock to Feedback Input!13] 45 6.4 7.5 7.5 ns
tpR Power-Up Reset Timel4] 1 1 1 1 s
Notes:
7. AC test load used for all parameters except where noted. 12. This specification indicates the guaranteed maximum frequency at which
8. Thisspecification is guaranteed for all device outputs changing state in astatemachineconfigurationwithinternalonlyfeedback canoperate. This
a given access cycle. parameter is tested periodically by sampling production product.
9. This parameter is measured as the time after output disable input that ~ 13. This parameter is calculated from the clock period at fmax internal
the previous output data state remains stable on the output. This delay (fMax3) as measured (see Note 12) minus ts.
is measured to the point at which a previous HIGH level has fallento ~ 14. The registersin the PLD20G10C have been designed with the capabil-
0.5 volts below Vop min. or a previous LOW level has risen to 0.5 volts ity to reset during system power-up. Following power-up, all registers
above VoL max. will be reset to a logic LOW state. The output state will depend on the
10. This specification indicates the guaranteed maximum frequency at which polarity of the output buffer. This feature is useful in establishing state
a state machine configuration with external feedback can operate. machine initialization. To insure proper operation, the rise in Vcc
11. This specification indicates the guaranteed maximum frequency at mustbe monotonicand the timing constraints depicted inpower-upre-

which an individual output register can be cycled.

set waveforms must be satisfied.
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Switching Waveform
INPUTS 1/O,
REGISTERED ﬂ( )l(
FEEDBACK
ts] tH twH twi
cP 7[_ \

e tco
REGISTERED
OUTPUTS:
tpp ter tEA

COMBINATORIAL 5 < < ;
OUTPUTS:

G10C-18

Power-Up Reset Waveform!(!!

Vee
POWER 4V

I ter

REGISTERED 4
ACTIVE LOW //
OUTPUT

aroar X XXOOQOOCXXXXXXXXXXCOOCEXX N, /
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Preload Waveform('5]

\ Vep

Vikp
PIN 13 (16) ‘
fore topR1 ViLe
Vip
PIN 2 (3) \ -
V
PIN 3 (4) \ s
Vi
y Vinp
PIN 6 (7) y \ y
P
Vikp
PIN 8 (10) /
-/ \ Vi
\ Vep
/——/ Vivp
PIN G (11) ) Torme | orre \
Vi
PRELOAD DATA Vinp
17 PI2’\‘#82134 _2273 V,
(17-21,25-27) torrz | torrz toprz | topR2 e
topR1 toPR1 torrs /X torr ViHp
CLOCK PIN 1 (2) Torm Torm r— ro— Vo,
UTPUT! |
8|SABl[’_ESD PRELOAD REGISTERS
DATA PRELOADED,
CLOCKED QUTPUT
IN ENABLED
PRELOAD [?AS-I]-A Bﬁ%lq.OAD
Vite or Vigpl!
REMOVED _ =

Notes:
15. Pins4(5), 5 (6), 7 (9) at VyLp; Pins 10 (12) and 11 (13) at Vigp; Ve
(Pin 24 (1 and 28)) at Vccp

D/K/P (J/L) Pinouts
Forced level on register pin Register Q output state
during preload after preload

Viup HIGH

ViLp LOW
Name Description Min. Max. Unit
Vpp Programming Voltage 9.25 9.75 \%
tDPR1 Delay for Preload 1 us
tDPR2 Delay for Preload 0.5 us
ViLp Input LOW Voltage 0 0.4 \%
Vinp Input HIGH Voltage 3 475 v
Vcep Vcc for Preload 475 5.25 v

16. Pins 2—-8 (3-7, 9, 10), 10 (12), 11 (13) can be set at Viyp or ViLp to
insure asynchronous reset is not active.

2-54
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Functional Logic Diagram for PLD20G10C

4 8 1 16 20 24 28 32 36 40
11T 10 1 11
ﬁz ﬁ i Macro-
H— HH—— H 23
#’ it <} @7)
OE —
04 H—t H -
: = T UL 1L 11T : Macro-
‘4 — cell
2 — P 22
2 {3 i (26)
Q)
OE
E
E 3 ' —— 1 Mac'rlo-
3 H_Z_ e 21

7
R (25)
@ -~
0%:
3 Ht
03
3 vage "
=
P (24)
®) .
Og:
3 — i
73 4 19

o

™
L

1 "
i

21

o =

i

H cell
a4

-
)

(20)

l
ARl T e =

e
T p 16
il I’l Ul li \/}; (19)
Ht ==
HE 1 — Macro-
T ﬁ : | | cell 15
Y (8)
R
Macro-
L o 14
i <} a7
11 ~dpe 13
(1 3) LLLL LLL ~ (1 G)
D/K/P (J/L) Pinouts G10C-21
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Ordering Information
(}1(132) tpp (ns) (g}fﬁ’é) Ordering Code P;gklgge Package Type Oﬁ:;i"g
190 7.5 105 PLD20G10C-7DC D14 24-Lead (300-Mil) CerDIP Commercial
PLD20G10C-7JC J64 28-Lead Plastic Leaded Chip Carrier
PLD20G10C-7PC P13 24-Lead (300-Mil) Molded DIP
10 90 PLD20G10C-10DC D14 24-Lead (300-Mil) CerDIP Commercial
PLD20G10C-10JC J64 28-Lead Plastic Leaded Chip Carrier
PLD20G10C-10PC P13 24-Lead (300-Mil) Molded DIP
PLD20G10C-10DMB D14 24-Lead (300-Mil) CerDIP Military
PLD20G10C-10KMB K73 24-Lead Rectangular Cerpack
PLD20G10C~-10LMB Lo4 28-Square Leadless Chip Carrier
12 71 PLD20G10C-12DC D14 24-Lead (300-Mil) CerDIP Commercial
PLD20G10C-12JC Jo4 28-Lead Plastic Leaded Chip Carrier
PLD20G10C-12PC P13 24-Lead (300-Mil) Molded DIP
PLD20G10C-12DMB D14 24-Lead (300-Mil) CerDIP Military
PLD20G10C-12KMB K73 24-Lead Rectangular Cerpack
PLD20G10C-12LMB Lo4 28-Square Leadless Chip Carrier
15 57 PLD20G10C-15DMB D14 24-Lead (300-Mil) CerDIP Military
PLD20G10C-15KMB K73 24-Lead Rectangular Cerpack
PLD20G10C~-15LMB Lo64 28-Square Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VoH 1,2,3
VoL 1,2,3
Vi 1,2,3
ViL 1,2,3
Lix 1,2,3
loz 1,2,3
Tee 1,2,3

Switching Characteristics

Parameter Subgroups

tpD 7,8,9,10, 11
tco 7,8,9,10, 11
ts 7,8,9,10, 11
ty 7,8,9,10, 11

Document #: 38—A-00027—A
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PLDC20RA10

Reprogrammable
Asynchronous CMOS
Logic Device

Features — Military/Industrial mable logic device employingaflexible ma-
tpp = 20 ns crocell structure that allows any individual
¢ A(}ranced-user programmable macro- tco =20 ns output to be configured independently as a
ce tsy = 10 ns combinatorial outputorasafullyasynchro-
¢ CMOS I%)l')l'RtOM technology for repro- o Low power nous D-type registered output.
grammabitty — Icc max — 80 mA (Commercial)  The Cypress PLDC20RA 10 provides low-
* Upto 20 input terms — I¢cc max = 85 mA (Military) er-power operation with superior speed
e 10 programmable 1/0 macrocells e High reliability l[:grﬁ;rm;mgc ll:;m f;lg;ia;ﬂ;:z;g:lgl;a:;r;t
e Output macrocell programmable as . ipolardevicesthrough S -per-
combinatorial or asynchronous D- Proven E,PROM lechltology formance 0.8-micron CMOS manufactur-
type registered output — >2001V input protection ing technology.
o Product-term control of register — 100% programming and functional ¢ p| DC20RA10 s packaged in a 24 pin
clock, reset and set and output enable festing ) ] 300-mil molded DIP, a 300-mil windowed
o Register preload and power-up reset ~ ® Yindowed DIP windowed LCC, DI, cerDIP, and a 28-lead square leadless chip
LCC, PLCC available carrier, providing up to 20 inputs and 10
e Four data product terms per output . . @ - Pre g up. puts an
macrocell Functional Description outputs. When the windowed device is ex-
N . . | o posed to UV light, the 20RA10 is erased
o Fast The Cypress PLDC20RAT0is a high-per- 0 ihen be reprogrammed.
— Commercial formance, second-generation program-
tpp = 15 ns
tco = 15ns
tsy =7ns
Logic Block Diagram
Vss ] '8 13 14 13 12 h lo

[l [ [o]

[¢] [5]

[ Gl G

-

R

N

4 4 4 4 4 4 4 4 4
{4 fa f V4 1s (s 4 y4 4 4 44
MACROCELY | MACROCELL} |MACROCELL||MACROCELL] MACROCELL| |MACROCELL| [MACROCELL||MACROCELL| IMACROCELL||MACROCELLJ
OF 1/0g 1/0g 1107 1/0g 1105 1104 1103 110, 1104 1100 Vee
RA10-1
Selection Guide
Generic Part tpp ns tsy ns tco ns Icc ns
Number Com‘l 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 25 85
20RA10-35 35 20 35 85
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Pin Configurations

LCC
Top View

NC
1105
1103
1104
1105
110

1107

RA10-2

Macrocell Architecture

Figure 1 illustrates the architecture of the 20RA 10 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.

WhenanI/O cellis configured as an output, combinatorial-only ca-
pability may be selected by forcing the set and reset product term
outputs to be 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 1/O cells configured as
outputs. Each input pin available in a given configuration is avail-

Note:
1. The CG7C324isthe PLDC20RA10 packaged in the JEDEC-compat-
ible 28-pin PLCC pinout. Pin fuction and pin order is identical for
both PLCC pinouts. The principle differencd is in the location of the
“no connect” (NC) pins.

STD PLCC/HLCC
Top View

JEDEC PLCC/HLCC 1]
Top View

3}

roz29998
4321282726
02 D o
2
B 103 b 10,
B 104 b 10,
D /05 B Ne
P /Og B 105
[ 1107 D 106
H NC S
oD w2
224 Q0
RA10-3 » 2622 RA10-4

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

An I/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, for all
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 isenhanced 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 complex state 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 particularregisterisac-
complished by impressing the desired state on the register output
pin and lowering the signal level on the preload control pin (pin1)
to a logic LOW level. If the specified preload set-up, hold and
pulse width minimums have been observed, the desired state is
loaded into theregister. Toinsure predictable systeminitialization,
all registers are preset to a logic LOW state upon power-up, there-
by setting the active LOW outputs to a logic HIGH.
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OUTPUT ENABLE
N 1) (FROM PIN 13)

—D
1
1 U, s TO /O PIN
%}—ED : oo
D oo
co
PL

RA10-5

Figure 1. PLDC20RA10 Macrocell

Output Always Enabled Programmable

Do

RA10-6 RA10-7

External Pin Combination of
Programmable and Hardwired

RA10-8 {i@ RA10-9

Figure 2. Four Possible Output Enable Alternatives for the PLDC20RA10
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Registered/Active LOW Combinatorial/Active LOW
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RA10-10 RA10-11
Registered/Active HIGH Combinatorial/Active HIGH
3
Do Dot
— .
E RA10-12 RA10-13

Figure 3. Four Possible Macrocell Configurations for the PLDC20RA10
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; CYPRESS PLDC20RA10
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Latch-Up Current ............................ >200 mA
not tested.) DC Program Voltage .....................ovininn. 13.0v
Stora'ge Temperature . RS -65°Cto +150°C Onerating Range
Ambient Temperature with r 2 hd
Power Applied ........................ -55°Cto +125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vee
(Pin24toPinl2) ............... . ... ... -0.5Vto +7.0V Commercial 0°Cto +75°C 5V %+ 10%
DC Voltage Applied to Outputs Iy ) o
i High Z Stte «.....veos e -05Vto +70v | 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
VoH Vce = Min,, Iou = —-32mA | Com’l 2.4 v
Output HIGH Voltage Vin =V AV
P ¥ IN= VI O VIL lon=-2mA | Milind
VoL Output LOW Voltage Vce = Min, IoL = 8 mA 0.5 v
ViN = Vigor Vi,
Viy Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputsl] | 2.0 \
ViL Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs!4] 0.8 \%
Iix Input Leakage Current Vss < VIN < Ve, Vee = Max -10 | +10 HA
Ioz Output Leakage Current Vee = Max,, Vss < Voutr < Vee —-40 | +40 nA
Isc Output Short Circuit CurrentlS] | Ve = Max.,, Voyr = 0.5VI6] -30 | =90 | mA
Ice Standby Power Supply Current | Vce= Max., Vin = GND Outputs Open Com’l 75 mA
Mil/Ind 80 mA
Icca Power Supglly Current at Vce = Max., Outputs Disabled (In High Z Com’l 80 mA
Frequency! State) Device Operating af fpax -
Mil/Ind 85 mA
Capacitancel’]
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance Vin=20V@f=1MHz 10 pF
Cour Output Capacitance Vour=20V@f=1MHz 10 pF
Notes:

2. Ta s 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.

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 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
(4709 MIL) (470Q MIL) 3.0V

5V
OUTPUT t R2  OUTPUT
$ 270Q

50 pFI
INCLUDING =
JIG AND
SCOPE

(a)
Equivalent to:

1(3199 Mil)

<
<

5V 90%
| 10%
! R2 GND
> 27092

5pF 1 @1eami <5ns
INCLUDING = =
JIG AND
SCOPE RA10-14

(b)
THEVENIN EQUIVALENT (Commercial)

Equivalent to:

90%
10%

<5ns

RA10-15

THEVENIN EQUIVALENT (Military/Industrial)

170Q
OUTPUT O———wA———0 1.86V=Vjpe OUTPUT o——-——m—-——o1 8 2.02V=Vinc
RA10-16 RA10-17
Parameter | Vy, Output Waveform—Measurement Level
tpxz(- 1.5V \% -——._==L____
(=) OH 0.5V Vx RA10-18
tpXZ(+) 2.6V v 0.5V Vx
oL RA10-19
0.5V. V
tpzX(+) Vihe Vx OH AAT020
tPZX(-) Vine Vx 0.5V VoL RA10-21
v
tER(—) L5V OH g 5v Vx RA10-22
tER(+) 2.6V VoL 0.5V. Vx
RA10-23
) .5V V,
tEA(+) Vine Vx 05 OH oat028
tEA(— Vihe \%
EAC) the X T0sv VoL RA10-25
(c)

o

-62



% CVYPRESS PLDC20RA10
Switching Characteristics Over the Operating Rangel3 7. 8]
Commercial Military/Industrial
-15 -20 -20 =25 -35
Parameter Descripiion 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 HIGHD! 10 13 12 18 25 ns
twL Clock Width LOWI] 10 13 12 18 25 ns
fmMAX Maximum Frequency 45.5 333 333 25.0 18.1 MHz
(1/tp)3)
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
LARW Asynchronous Reset 15 20 20 25 25 ns
Width(3]
tASW Asynchronous Set 15 20 20 25 25 ns
WidthlS]
tAR Asynchronous Set/ 10 12 12 15 20 ns
Reset Recovery Time
twp Preload Pulse Width 15 15 15 15 15 ns
tsup Preload Set-Up Time 15 15 15 15 15 ns
tHp Preload Hold Time 15 15 15 15 15 ns
Notes:
7. Part (a) of AC Test Loads was used for all parameters except tga, tgr, HIGH output or Vo +0.5V for an enabled LOW output. Please see
tpzx and tpxz, which use part (b). part (¢) 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
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Switching Waveform
— fe—y,
INPUTS, REGISTERED X D)
FEEDBACK A\ \
tsu
fe—— tp ——»f
cP Y
t t
ASYNCHRONOUS WH wL
RESET b
ASYNCHRONOUS
SET e top
OUTPUTS Y \ [~ tco
(HIGH ASSERTED) |

OUTPUT ENABLE
INPUT PIN

ter tea

Preload Switching Waveform

PIN 13
OUTPUT
ENABLE

REGISTER
OUTPUTS

PIN 1
PRELOAD
CLOCK

Asynchronous Reset

ASYNCHRONOUS
RESET

OUTPUT

Asynchronous Set

ASYNCHRONOUS
SET

OUTPUT

RA10-26

teR
tea

tsup e

RA10-27

fe—— typ —>

tarw

<—‘R—<|

RA10-28
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Functional Logic Diagram
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Ordering Information
tpp tsy tco Package Operating
Icca (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 W14 24-Lead (300-Mil) Windowed CerDIP
CG7C324—-A15HC Ho64 28-Pin Windowed Leaded Chip Carrier
CG7C324-A15JC J64 28-Lead Plastic Leaded Chip Carrier
80 20 10 20 PLDC20RA10—-20HC Hé64 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 Heé4 28-Pin Windowed Leaded Chip Carrier
CG7C324-A20JC Jo4 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 Heé4 28-Pin Windowed Leaded Chip Carrier
PLDC20RA10~-20LMB L64 28-Square Leadless Chip Carrier
PLDC20RA10-20QMB Qo4 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
PLDC20RA10-25PI P13 24-Lead (300-Mil) Molded DIP
PLDC20RA10-25WI W14 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 L64 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
PLDC20RA10-35J1 J64 28-Lead Plastic Leaded Chip Carrier
PLDC20RA10-35P1 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 Ho64 28-Pin Windowed Leaded Chip Carrier
PLDC20RA10-35LMB L64 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
VoH 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL 1,2,3
Iix 1,23
loz 1,23
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpD 9,10, 11
tpzx 9,10, 11
tco 9,10, 11
tsu 9,10, 11
tH 9,10, 11

Document #: 38—00073~E
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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

YPRESS

This is an abbreviated datasheet. Contact a
Cypress representative for complete specifications.
For new designs, please refer to the PALC22V10D.

PALC22V10

Reprogrammable CMOS

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

— Proven EPROM technology

— 100% programming and functional

testing

o Windowed DIF, 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 plastic leaded
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 maybe specified asregis-
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.

2l

Logic Block Diagram (PDIP/CDIP) and Pin Configurations
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PAL is a registered trademark of Advanced Micro Devices.
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This is an abbreviated datasheet. Contact a Cypress
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= CYPRESS

Features

e Advanced second-generation PAL ar-
chitecture

o Low power

— 90 mA max. standard

— 100 mA max. military

CMOS EPROM technology for repro-

grammability

Variable product terms

— 2 x (8 through 16) product terms

User-programmable macrocell

— Output polarity control

— Individually selectable for regis-
tered or combinatorial operation

—“15” ¢ cial and ind

10 ns tco
10 ns tg

trial

Representative for complete specifications. For new designs,
please refer to the PALC22V10D.

PALC22V10B

Reprogrammable CMOS PAL® Device

15 ns tpp
50 MHz
— “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 se-
cond-generation programmable logic
array device. It is implemented with the fa-
miliar sum-of-products (AND-OR) logic
structure and a new concept, the “Pro-
grammable 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-leadsquare 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.

Vss l |

12 l 10 9

Logic Block Diagram (PDIP/CDIP) and Pin Conﬁgurations
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PAL22VP10C
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Features ® 10 user-programmable output
macrocells

o Ultra high speed supports today’s and — Output polarity control

tomorrow’s fastest microprocessors . . .

— Registered or combinatorial

—tpp = 6ns operation

—tg=3ns — 2 new feedback paths

— fyax = 117 MHz (PAL22VP10C)

o Synchronous PRESET, asynchronous

* Reduced ground bounce and under- RESET, and PRELOAD capability for

shoo! flexible design and testability
e PLCCand LCC pack?ges with addi- o High reliability

tional V¢ and Vgg pins for lowest .

ground bounce — Proven Ti-W fuse technology
e Up to 22 inputs and 10 outputs for —AC and DC tested at the factory

more logic power e Security Fuse
® Variable product terms Functional Description

The Cypress PAL22V10C and
PAL22VP10C are second-generation pro-
grammable array logic devices. Using

— 8 to 16 per output

Universal PAL® Device

BiCMOS process and Ti-W fuses, the
PAL22V10C and PAL22VP10C use the
familiarsum-of-products(AND-OR)logic
structure and a new concept, the program-
mable macrocell.

Both the PAL22V10C and PAL22VP10C
provide 12 dedicated input pins and 10 I/O
pins (see Logic Block Diagram). By select-
ing each I/O pin as either permanent or
temporary input, up to 22 inputs can be
achieved. Applications requiring up to 21
inputs and a single output, down to 12 in-
puts and 10 outputs can be realized. The
output enable product term available on
each I/O allows this selection.

The PAL22VIOC and PAL22VP10C
featurevariable producttermarchitecture,
where 8 to 16 product terms are allocated
to each output. This structure permits
more applications to be implemented with

Logic Block Diagram and PDIP (P)/CDIP (D) and Pin Configurations
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PAL22V10C
PAL22VP10C

W7 Cypness

Functional Description (continued)

these devices than with other PAL devices that have fixed number
of product terms for each output.

Additional features include common synchronous preset and
asynchronous reset product terms. They eliminate the need to use
standard product terms for initialization functions

Both the PAL22V10C and PAL22VP10C automatically reset on
power-up. Inaddition, the preload capability allows the outputreg-
isters to be set to any desired state during testing.

A security fuse is provided on each of these two devices to prevent
copying of the device fuse pattern.

With the programmable macrocells and variable product term ar-
chitecture, the PAL22V10C and PAL22VP10C can implement
logic functions in the 700 to 800 gate array complexity, with the in-
herent advantages of programmable logic.

Programmable Macrocell

The PAL22V10C and PAL22VP10C each has 10 programmable
output macrocells (see Macrocell figure). On the PAL22V10C two
fuses (Cy and Cy) can be programmed to configure output in one of
four ways. Accordingly, each output can be registered or combina-
torial with an active HIGH or active LOW polarity. The feed-
back to the array is also from this output (see Figure I). An addi-
tional fuse (C) in the PAL22VP10C provides for two feedback
paths (see Figure 2).

Programming

The PAL.22V10C and PAL22VP10C can be programmed using the
QuickPro 11 programmer available from Cypress Semiconductor
and alsowith Data /O, Logical Devices, STAG and other pro-
grammers. Please contactyourlocal Cypressrepresentative for
further information.

Macrocell
oD
T T T T T e — b |
| |
| - |
| " |
| I OUTPUT —
| SELECT | |
—D t D Q MUX |
| |
I |
: cr—p> a S S Il
| | Key
| j | AR = Asynchronous RESET
| SP | SP = Synchronous PRESET
I [ OE = Output Enable
| | CP = Clock Pulse
INPUT/ I
FEEDBACK
: MUX :
I LS S |
c | T |
Co } |
Cal" } MACROCELL |
e e a
v10c-4
Output Macrocell Configuration
C,l1 Cy Co Output Type Polarity Feedback
0 0 0 Registered Active LOW Registered
0 0 1 Registered Active HIGH | Registered
X 1 0 Combinatorial | Active LOW 1/0
X 1 1 Combinatorial | Active HIGH | 1/O
1 0 0 Registered Active LOW | 1/0l1]
1 0 1 Registered Active HIGH | 1/0l1]
Note:

1. PAL22VPI0C only.




PAL22V10C

PAL22VP10C
Cz[” =0 Cgm =0
| Ci=0 | Ci=0
sp Co=0 sP Co=1
v10c-5 v10c-6

REGISTER FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT

[—

Coltl = x

j< Co=0
v10c-7

1/O FEEDBACK, COMBINATORIAL, ACTIVE-LOW OUTPUT

REGISTER FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT

Coltl = x

Cy=1
j< Co=1
v10c-8

1/0 FEEDBACK, COMBINATORIAL, ACTIVE-HIGH OUTPUT

Figure 1. PAL22V10C and PAL22VP10C Macrocell Configurations

v10c-9

1/0 FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT

OO0
[SE N
I wn
—_aOa

v10c-10

1/0 FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT

Figure 2. Additional Macrocell Configurations for the PAL22VP10C
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Selection Guide
22V10C-6 22V10C-7 22V10C-10 22V10C-12 22V10C-15
22VP10C—-6 22VP10C-7 22VP10C-10 22VP10C-12 22VP10C—-15
I¢¢ (mA) Commercial 190 190 190 190
Military 190 190 190
tpp (ns) Commercial 6.0 7.5 10 12
Military 10 12 15
tg (ns) Commercial 3.0 3.0 3.6 45
Military 3.6 4.5 1.5
tco (ns) Commercial 5.5 6.0 715 9.5
Military 7.5 9.5 10
fmax (MHz) Commercial 117 111 90 71
Military 90 71 57
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, DC Input Current.................... -30mA to +5 mA
not tested.) (except during programming)
Storage Temperature .................. -65°Cto +150°C DC Program Voltage ...t 100V
Ambient Temperature with . ] Operating Range
Power Applied ........... ... ... .. ... =55°Cto +125°C
Supply Voltage to Ground Potential ........ -0.5V to +7.0V Ran Ambient
- : ge Temperature Vee
i High 28t 05Viovee | Commercial 0°Cro+70°C V= 5%
DC Input Voltage ...............ccoove... —0.5V to Ve Militaryl?] —55°C to +125°C 5V 5%
DC Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max Unit
Vou Output HIGH Voltage Vee = Min,, Ion = -32mA Com’l 24 A%
ViN = Vigor Vi, Ioy = —2mA Mil
VoL Output LOW Voltage Vee = Min,, IoL = 16 mA Com’l 0.5 \%
ViN = Vigor Vi ToL = 12mA Mil
VIH Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for All Inputsll | 2.0 \%
VL Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputs!?! 0.8 \%
Iix Input Leakage Current Vgs < VIn < 2.7V, Ve = Max. =250 50 nA
Iy Maximum Input Current VIN = Vee, Vee = Max. Com’l 100 HA
Mil 250
loz Output Leakage Current Vee = Max,, Vss < Vour < Ve -100 100 HA
Isc Output Short Circuit Current | Ve = Max., Vour = 0.5V =30 | -120 | mA
Ice Power Supply Current Vee = Max., Vin = GND, Outputs Open Com’l 190 mA
Mil 190
Capacitancel’]
Parameter Description Max. Unit
CiNn Input Capacitance 8 pF
Cout Output Capacitance 10 pF
Notes:
2 been chosen to avoid test problems caused by tester ground

2. taisthe “instant on” case temperature.

3. These are absolute values with respect to device ground. All over-
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 be more than one second. Voyt = 0.5V has

degradation.

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

these parameters.
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AC Test Loads and Waveforms
R1 238Q
(3190 MIL) a0V ALL INPUT PULSES
v 90% ll( 90% CL 16l Package
OUTPUT 1R - 10% 10% 1spFl | D
~c g 1700 GND
23692
INCLUDING :_[ L ML) =3ns "' I“ "' l" =<3ns | 50pF VKLY
%IgOAP'\I‘ED - T vioett V10c-16
Equivalent to: THEVENIN EQUIVALENT Parameter | Vy Output Waveform—Measurement Level
99Q tER (-) 1.5V vV,
OUTPUT O——vW——0 2,08V = Vihc OH 5V VX vioerz
Commercial tER (+) 2.6V v 0.5V Vx
OL——_% t
. vi0c-13
Equivalentto: THEVENIN EQUIVALENT
tEA (+) 1.5V v 0.5V * E___VOH
136Q X vi0c-14
QUTPUT O——wWA———0 2.13V = Vthm
. tEA (-) 1.5V Vx
Military 0.5v VoL vioes
Notes:
6. Cp = 5 pF for tgr measurement for all packages. 7. For high-capacitive load applications (C, = 50 pF), use PAL22V10G/
PAL22VP10G.
Switching Characteristicsl®]
22V10C—-6 | 22V10C-7 | 22V10C-10 | 22V10C—-12 | 22V10C-15
22VP10C-6 | 22VP10C—7 | 22VP10C—-10 | 22VP10C—-12 | 22VP10C—15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input to Output Propagation | 1 6 2 75 2 10 2 12 2 15 ns
Delayl%
tEA Input to Output Enable Delay 1 6 2 7.5 2 10 2 12 2 15 ns
tER Input to Output Disable 1 6 2 75 2 10 12 2 15 ns
Delay!10]
tco Clock to Output Delayl®] 1 55 1 6.0 1 7.5 1 9.5 1 10 ns
ts Inputor Feedback Set-UpTime | 3 3 3.6 4.5 7.5 ns
tH Input Hold Time 0 0 0 0 0 ns
tp External Clock Period 8.5 9 11.1 14 17.5 ns
(tco + ts)
twH Clock Width HIGHP] 3 3 3 3 6 ns
twL Clock Width LOWI] 3 3 3 3 6 ns
fmMax] External Maximum Frequency | 117 111 90 71 57 MHz
(I(tco + ts))U1]
fmAx2 DataPath Maximum Frequency | 166 166 166 166 83 MHz
(1/(twn + twp))lS 121
fmax3 Internal Feedback Maximum 142 133 100 83 66 MH:z
Frequency (1/(tcF + tg))[!3]
tcr Register Clock to Feedback 4 4.5 6.4 7.5 75 ns
Input!!4]
tAw Asynchronous Reset Width 7.5 8.5 10 12 15 ns
tAR Asynchronous Reset Recovery | 4 5 6 7 10 ns
Time
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Switching Characteristics!8!
22V10C-6 | 22V10C-7 | 22V10C—10 | 22V10C-12 | 22V10C-15
22VP10C—6 | 22VP10C—-7 | 22VP10C—-10 | 22VP10C—12 | 22VP10C—15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tAP Asynchronous Reset to 2 11 12 2 12 2 14 2 20 ns
Registered Output Delay
tSPR Synchronous Preset Recovery | 4 6 7 10 ns
Time
tpR Power-Up Reset Timel!5] 1 1 1 1 us
Switching Waveform

FEEDBACK >
SYNCHRONOUS m
PRESET t

ASYNCHRONOUS
RESET

COl

Power-Up Reset Waveform!('s]

POWER av 7"

/

REGISTERED

AC

INPUTS /O,

REGISTERED

s th
| /___\

cP

twh

]

T
tspr

tegl "l “'{

REGISTERED
OUTPUTS

MBINATORIAL
OUTPUTS

terl14] le—{ tea

I vi0c-17

Vee

I
-

TIVE LOW

OuUTPUT

CLOCK

Notes:

9.

AC test load used for all parameters except where noted.
This specification is guaranteed for all device outputs changing state in
a given access cycle.

10. 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 Vou min. or a previous LOW level has risen to 0.5 volts
above Vo max.

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

12. This specification indicates the guaranteed maximum frequency at

which an individual output register can be cycled.

XXQOOOOXKXXXXKXXXKKXXKXN

13.

14.

15.

—

v10c-18

This specification indicates the guaranteed maximum frequency at
which a state machine configuration with internal only feedback can
operate. This parameter is tested periodically by sampling production
product.

This parameter is calculated from the clock period at fmax internal
(fmMax3) as measured (see Note 13) minus tg.

The registers in the PAL22V10C/PAL22VP10C have been designed
with the capability to reset during system power-up. Following power-
up, all registers will be reset to a logic LOW state. The output state will
depend on the polarity of the output buffer. This feature is useful in es-
tablishing state machine initialization. To insure proper operation, the
rise in Ve must be monotonic and the timing constraints depicted in
power-up reset waveforms must be satisfied.
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Preload Waveform!!6]
\ Vep
Vine
PIN 13 (16)
toer topRi Vie
Vine
PIN 2 (3) \ Vi
\
PIN 3 (4) \ IHP
ViLe
VIHP
PIN 6 (7) [
{ / Vip
/—-—-\ Vikp
PIN 8 (10
(19) / \ Vi
\ Vep
/__/ Vip
PIN 9 (11) y torrz| torr2
Viep
PRELOAD DATA Vinp
PINS 14-23 < >_<
(17-21,23-27) Vip
topr2 | topr2 toprz | toPr2
topR1 topRi torr1 _ / \ toer Virp
CLOCKPIN 1 (2) topR1 topri topr1 topr1 — Ve
OUTPUTS I
PRELOAD REGISTERS
DISABLED DATA PRELOADED,
CLOCKED OQUTPUT
IN ENABLED
PRELOAD [?A‘E'A gﬁ_lIE_kOAD
Vitp or Vippl17
REMOVED
D/K/P (J/L/Y) Pinouts
Forced Level on Register Pin Register Q Output State
During Preload After Preload
Viup HIGH
ViLp LOW
Name Description Min. Max. Unit
Vpp Programming Voltage 9.25 9.75 \%
tDPR1 Delay for Preload 1 us
tDPR2 Delay for Preload 0.5 us
ViLp Input LOW Voltage 0 0.4 v
Viup Input HIGH Voltage 3 4.75 \%
Vcep Vo for Preload 4.75 5.25 \%

Notes: (The numbers in parenthesis are for the J, L, and Y pins).
16. Pins 4 (5), 5 (6), 7 (9) at Vyp; Pins 10 (12) and 11 (13) at Viyp; Ve (Pin 24 (1 and 28)) at Veep
17. Pins 2-8 (3-7, 9, 10), 10 (12), 11 (13) can be set at Vyyp or VL p to insure asynchronous reset is not active.
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Functional Logic Diagram for PAL22V10C/PAL22VP10C

PAL22V10C
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT vs. NORMALIZED PROPAGATION
vs. SUPPLY VOLTAGE AMBIENT TEMPERATURE DELAY vs. SUPPLY VOLTAGE
1.4 16 1.2
812 g 14 211 \
a / a a \
N w 12 w
3 N N
s . 1 2
T = 10 = —
o '
W : :
08 08 0.9
Ta = 25°C
06 | 0.6 08
4.0 45 5.0 55 6.0 -55 25 125 40 45 50 55 60
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V)
TYPICAL CORRECTION TO tpp
NORMALIZED PROPAGATION AND tco vs. NUMBER OF NORMALIZED SET-UP TIME
DELAY vs. TEMPERATURE > OUTPUTS SWITCHING vs. SUPPLY VOLTAGE
1.2 @) T T T T .
= JIKILY L~ 12
& @ _go| PACKAGES 414
2 0.
e < / /
2 1.1 Z g 04 1 211
- s ‘9 =y -
o -~ a L
w wao i}
=20
Y10 £ ,-06 7 5 1.0\ —
: 3£ g
Z $o-o0s8 a
Z 09 3 D/P PACKAGES S o9
S -10
2
0.8 _ .
2% 25 125 1273345 6 7 8 910 03,0 25 50 55 60
AMBIENT TEMPERATURE (°C) NUMBER OF DEVICE OUTPUTS SUPPLY VOLTAGE (V)
CHANGING STATE PER ACCESS CYCLE
NORMALIZED SET-UP TIME NORMALIZED CLOCK TO OUTPUT NORMALIZED CLOCK TO
vs. TEMPERATURE TIME vs. SUPPLY VOLTAGE OUTPUT TIME vs. TEMPERATURE
1.2 1.2 1.4
11 A g \\ g 13
o e o
w N w 12
N = N
210 z 10 =
s
g 5 ~ i
Z 09 Z 09 g
1.0
0.8 08 0.9
- 55 25 125 4.0 4.5 5.0 55 6.0 —55 25 125
AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)

v10¢-21
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Typical DC and AC Characteristics (continued)
DELTA tpp, tco vs. OUTPUT SINK CURRENT OUTPUT SOURCE CURRENT
OUTPUT LOADING vs. OUTPUT VOLTAGE T vs. VOLTAGE
8.0 < 120 g 70
A Eos /[ £ o \\
& z
< 60 A e // & AN
3 ’ V- % / c 50 N
< D/P PACKAGES 75 7 3
& o w 40
Q.
~ 40 x 60 Q \
s Z / S 30 N
z » 45 o
o ] 5 4 2=
20 g 30 Voc = 5.0V 5 K
/ JIKILY > Ta = 25°C E 10
PACKAGES o 15 | 2 \
0.0 i 0 © o
0 25 50 75 100 0.0 1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0 4.0
CAPACITANCE (pF) OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
v10c-22
Ordering Information
Icc tpp fmax . Package Package Operating
(mA) (ns) (MHz) Ordering Code Name Type Range
190 6 117 PAL22V10C-6JC Jod 28-Lead Plastic Leaded Chip Carrier | Commercial
75 111 PAL22V10C-7DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22V10C-7JC Jod 28-Lead Plastic Leaded Chip Carrier
PAL22V10C-7PC P13 24-Lead (300-Mil) Molded DIP
PAL22V10C-7YC Y64 28-Pin Ceramic Leaded Carrier
10 90 PAL22V10C-10DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22V10C-10JC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22V10C-10PC P13 24-Lead (300-Mil) Molded DIP
PAL22V10C-10YC Y64 28-Pin Ceramic Leaded Carrier
PAL22V10CM-10DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22V10CM-10KMB K73 24-Lead Rectangular Cerpack
PAL22V10CM—-10LMB Lo4 28-Square Leadless Chip Carrier
PAL22V10CM-10YMB Y64 28-Pin Ceramic Leaded Carrier
12 71 PAL22V10C—-12DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22V10C-12]JC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22V10C—-12PC P13 24-Lead (300-Mil) Molded DIP
PAL22V10C-12YC Y64 28-Pin Ceramic Leaded Carrier
PAL22V10CM-12DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22V10CM —-12KMB K73 24-Lead Rectangular Cerpack
PAL22V10CM-12LMB L64 28-Square Leadless Chip Carrier
PAL22V10CM-12YMB Y64 28-Pin Ceramic Leaded Carrier
15 57 PAL22V10CM-15DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22V10CM—15KMB K73 24-Lead Rectangular Cerpack
PAL22V10CM -15LMB Lo64 28-Square Leadless Chip Carrier
PAL22VI0OCM-15YMB Yo4 28-Pin Ceramic Leaded Carrier
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Ordering Information (continued)
(}nczg) ('ll"?) (m ) Ordering Code Pa;yk:ege Og{;:g'g
190 6 117 PAL22VP10C-6JC J64 28-Lead Plastic Leaded Chip Carrier | Commercial
7.5 111 PAL22VP10C-7DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22VP10C-7]C Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22VP10C—-7PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10C-7YC Y64 28-Pin Ceramic Leaded Carrier
10 90 PAL22VP10C—-10DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22VP10C-10JC J64 28-Lead Plastic Leaded Chip Carrier
PAL22VP10C—-10PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10C-10YC Y64 28-Pin Ceramic Leaded Carrier
PAL22VP10CM-10DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22VP10CM—10KMB K73 24-Lead Rectangular Cerpack
PAL22VP10CM—-10LMB L64 28-Square Leadless Chip Carrier
PAL22VP10CM—-10YMB Y64 28-Pin Ceramic Leaded Carrier
12 71 PAL22VP10C-12DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22VP10C-12]C J64 28-Lead Plastic Leaded Chip Carrier
PAL22VP10C—12PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10C-12YC Yo4 28-Pin Ceramic Leaded Carrier
PAL22VP10CM~12DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22VP10CM-12KMB K73 24-Lead Rectangular Cerpack
PAL22VP10CM~12LMB L64 28-Square Leadless Chip Carrier
PAL22VP10CM-12YMB Y64 28-Pin Ceramic Leaded Carrier
15 57 PAL22VP10CM-15DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22VP10CM - 15KMB K73 24-Lead Rectangular Cerpack
PAL22VP10CM-15LMB Lo64 28-Square Leadless Chip Carrier
PAL22VP10CM-15YMB Y64 28-Pin Ceramic Leaded Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristerics

Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
VIH 1, 2,3
ViL 1,2,3
Iix 1,2,3
loz 1,2,3
Ice 1,2,3

Switching Characteristics

Parameters Subgroups

tpD 7,8,9,10, 11
tco 7,8,9,10, 11
ts 7,8,9,10,11
tH 7,8,9,10, 11

Document #: 38—A-00020—D
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Features

o Ultra high speed supports today’s and

tomorrow’s fastest microprocessors

—tpp = 7.5 ns

—tg =3 ns

— fmax = 100 MHz

— Drives 50-pF load (Cy)

“No Connect” PLCC pinout

Up to 22 inputs and 10 outputs for

more logic power

Variable product terms

— 8 to 16 per output

10 user-programmable output

macrocells

— Output polarity control

— Registered or combinatorial
operation

— 2 new feedback paths
(PAL22VP10CF)

Cypress representative for complete specifications.
For new designs, please refer to the PALC22V10D
or PAL22V10G.

PAL22V10CF
PAL22VP10CF

Universal PAL® Device

e Synchronous PRESET, asynchronous
RESET, and PRELOAD capability for
flexible design and testability

o High reliability
— Proven Ti-W fuse technology
— AC and DC tested at the factory

e Security Fuse

Functional Description

The  Cypress PAL22VIOCF  and
PAL22VPIOCF are second-generation
programmable array logic devices. Using
BiCMOS process and Ti-W fuses, the
PAL22V10CF and PAL22VP10CF use the
familiar sum-of-products (AND-OR) log-
ic structure and a new concept, the pro-
grammable macrocell.

Both the PAL22V10CF and PAL22VP10CF
provide 12 dedicated input pinsand 10 I/O
pins (see Logic Block Diagram). By select-
ing each 1/O pin as cither permanent or
temporary input, up to 22 inputs can be
achieved. Applications requiring up to 21
inputs and a single output, down to 12 in-
puts and 10 outputs can be realized. The
output enable product term available on
each 1/0 allows this selection.

The PAL22VIOCF and PAL22VP10CF
feature variable product-term architec-
ture, where 8 to 16 product terms are
allocated to each output. This structure
permits more applications to be imple-
mented with these devices than with other
PAL devices that have fixed number of
product terms for each output.

Vss

ﬂﬂﬂl—]

Logic Block Diagram and PDIP (P)/CDIP (D) Pin Conﬁguration
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(132 X 44)

g Zl-r—E! -
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Preset

1/0g 1/0g 1107

Pin Configuration

1106 1105 1104 1103

PLCC (J)
Top View

m09<5’

P o,
B 103

PAL22V10CF 23 104
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213 1105
203 10g
B o,
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PAL is a registered trademark of Advanced Micro Devices.
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PALC22V10D

Flash Erasable,

Reprogrammable CMOS PAL® Device

Features DIP, LCC, and PLCC available — Proven Flash EPROM technology
o Advanced second-generation PAL ar- — 7.5 ns commercial version —100% programming and functional
chitecture : :: :CO testing
S . . e
. 1_;;;0 p::::; ax. commercial (10 15) 7.5 ns tpp Functional Description

— 130 mA max. commercial (7.5 ns)

CMOS Flash EPROM technology for
electrical erasability and reprogram-

133-MHz state machine

— 10 ns military and industrial ver-
sions

The Cypress PALC22V10D is a CMOS
Flash Erasable second-generation pro-
grammable array logic device. It is im-

bty 6 ns tco plemented with the familiar sum-of-pro-
oo e 6nstg ducts (AND-OR) logic structure and the
e Variable product terms 10 ns tpp programmable macrocell.
— 2 x (8 through 16) product terms 110-MHz state machine

User-programmable macrocell
— Output polarity control

— 15-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 ceramic leadless chip carri-

— Individually selectable for regis- — 25-ns commercial and military er, a28-leadsquare plasticleaded chip car-
tered or combinatorial operation versions rier, and provides up to 22 inputs and 10
e Up to 22 input terms and 10 outputs High reliability outputs. The 22V10D can be electrically

| 1

B E Bl Gl

Logic Block Diagram (PDIP/CDIP) and Pin Configurations
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Functional Description (continued)

erasedandreprogrammed. The programmable macrocell provides
the capability of defining the architecture of each output individu-
ally. Each of the 10 pott.ntml outputs may be specified as “regis-
tered” or “combinatorial.” Polarity of each output may also be in-
dividually selected, allowing mmpluc ﬂuublhty ol 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 PALC22V10D 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
todedicate standard product terms for initialization functions. The
device automatically resets upon power-up.

The PALC22V10D. featuring programmable macrocells and variable

10 potential outputs are enabled using 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 output. Each of these outputs is achieved
throughanindividual pmgammuhlc macrocell. These macrocells are
pl()gl’dﬂ]n]dnlt (6] pl’UVIUL d L()Iﬂl’)llld[()rhll or lLb(\lLILU lllVLl ll(lg or
non-inverting output. Ina registered mode of operation, the output of
the register is fed back into the array, providing current status infor-
mation to the array. This information is available for establishing the
next result in applications such as control state machines. In a combi-
natorial configuration, the combinatorial outputor, if the outputis dis-
abled, 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 significant gain in
functional density through the use of programmable logic.

Along with this increase in functional density, the Cypress
PALC22V 10D provides lower-power operation through the use of
CMOS technology, and increased testability with Flash repro-
grammability.

Configuration Table

Registered/Combinatorial

Cy Co Configuration
Registered/Active LOW

product terms, provides a device with the flexibility to implement logic 0 1 Registered/Active HIGH
functions in the 500- to 800-gate-array complexity. Since each of the - - - -
10 output pins may be individually configured as inputs on a tempo- 1 0 Combinatorial/Active LOW
rary or permanent basis, functions requiring up to 21 inputs and only 1 1 Combinatorial/Active HIGH
asingle output and down to 12 inputs and 10 outputs are possible. The
Macrocell
OE
e T T T — — -
[ - |
| I
| AR |
| | |
| OUTPUT —
| SELECT |
—D—' D Q MUX |
| I
! I
| cr—p> Q S, S |
! I
l I |
| sP |
| |
| |
:Kl_'l_ INPUT/ |
| FEEDBACK I
| MUX |
I 1 s, }
| I
c, 1 l |
Co : |
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B PALC22V10D
W Croress
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 ............... SRR =55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin24toPinl2) ....................... -0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... -0.5Vto +7.0V Commercial 0°Cto +75°C 5V +5%
DC Input Voltage ....................... =05V to +7.0V Militaryl1] —55°Cto +125°C 5V +10%
Output Curren.t into Outputs (LOW) .............. 16 mA Industrial —40°C 10 +85°C 5V £10%
DC Programming Voltage ......................... 12.5V
Latch-Up Current ...................ooius, >200 mA
Electrical Characteristics Over the Operating Range(?!
Parameter Description Test Conditions Min. Max. | Unit
Vou Output HIGH Voltage Vce = Min, Iog = -32mA |Com’l 2.4 \%
VIN = Vigor Vi, -
Iog = -2mA Mil/Ind
VoL Output LOW Voltage Vee = Min,, IoL = 16 mA Com’l 0.5 v
VIN=Vigor Vi, — -
IoL = 12mA Mil/Ind
2 Input HIGH Level Guaranteed Input Logical HIGH Voltage for All Inputs(3] 2.0 \%
vy 4 Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputs!3] -0.5 08 | V
Irx Input Leakage Current Vss < VIN < Ve, Voo = Max. -10 10 UA
Ioz Output Leakage Current Vce = Max., Vss < Vour < Vee -40 40 A
Isc Output Short Circuit Current | Vce = Max., Voyr = 0.5V 6] -30 -90 | mA
Icci Standby Power Supply Vce = Max,, 10, 15,25 ns Com’l 90 | mA
Current VN = GND,
Outputs Open in |75 ns 130 | mA
Dhprogrammed 7555 ns Mil/Ind 120 | mA
evice
10 ns 120 | mA
Iccolo! Operating Power Supply Ve = 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 :
a 10-Bit Counter, 15,25 ns Mil/Ind 130 | mA
f=25MHz 10 ns 130 | mA
Capacitancel®l
Parameter Description Test Conditions Min. Max Unit
CIN Input Capacitance VN =20V @f=1MHz 10 pF
Cout Output Capacitance Vour =20V@f=1MHz 10 pF
Endurance Characteristics!®]
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:

1. Tais the “instant on” case temperature.

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

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

4. ViL (Min.) is equal to =3.0V for pulse durations less than 20 ns.

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

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

R1238Q R1238Q
(319Q MIL) (319Q MIL)
5V 5V
ouTPUTO q outpuT O q outPuT O——+—1¢
S R2170Q 1 g R2170Q 1 (7152?9
_T_ CL i (236Q MIL) I 5 pF i(zaesz MiL) I CL ML)
INCLUDING INCLUDING L — —
JIG AND = = JIG AND - - - -
SCOPE SCOPE V10D-6
(a) (b) (c)
ALL INPUT PULSES
3.0v
90% 90%
10% 10%
GND
<2ns |-— <2ns
@ V10D-7
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military)
99Q 136Q2
OUTPUT O——AM——0 2,08V = Vine OUTPUT O——WA——0 213V = Vo
V1008 V100-9
Load Speed CL Package Parameter [ Vyx Output Waveform—Measurement Level
75,10,15,250s | S0pF | PDIP, CDIP, : L5V
ER (- .
PLCC, LCC ) Vou 0.5V Vx  viop-10
tER (+) 2.6V v _0%— Vx
oL V10D-11
tEA (+) ov v 1.5V. e V0ou
X - V10D-12
X 05V VoL viop-13

(e) Test Waveforms

2-85
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Commercial Switching Characteristics (PALC22V10D)(2 7]

22V10D-7 22V10D-10 22V10D-15
Parameter Description Min. Max. Min. Max. Min. Max. Unit

tpp Input to Output 3 7.5 3 10 3 15 ns
Decmana tinn Nala8 9]
Propagation Delay:> 7!

tEA Input to Output 8 10 15 ns
Enable Delayl!0]

tER Input to Output 8 10 15 ns
Disable Delayl!!]

tco Clock to Output Delay!8. ] 2 5 2 7 2 8 ns

ts1 Input or Feedback Set-Up Time 5 6 10 ns

ts2 Synchronous Preset Set-Up Time 6 7 10 ns

tH Input Hold Time 0 0 0 ns

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

twH Clock Width HIGHI®] 3 3 6 ns

twL Clock Width LOWI] 3 3 6 ns

fmMax1 External Maximum 100 76.9 55.5 MHz
Frequency (1/(tco + ts))[12]

fmax2 Data Path Maximum Frequency 166 142 83.3 MH:z
(U(twn + tw)(6 131

fmMax3 Internal Feedback Maximum 133 111 68.9 MH:z
Frequency (1/(tcF + tg))6: 14]

tcr Register Clock to 25 3 4.5 ns
Feedback Input(6: 15]

tAw Asynchronous Reset Width 8 10 15 ns

tAR Asynchronous Reset 5 6 10 ns
Recovery Time

tap Asynchronous Reset to 12 13 20 ns
Registered Output Delay

tSPR Synchronous Preset 6 8 10 ns
Recovery Time

tprR Power-Up Reset Timel®: 16] 1 1 1 us

Notes:
7. Part(a) of AC Test Loads and Waveforms is used for all parameters ex- for enable and disable test waveforms and measurement reference

cept tgR and tga(+). Part (b) of AC Test Loads and Waveforms is used
for tgg. Part (c) of AC Test Loads and Waveforms is used for tEA(+)-
Min. times are tested initially and after any design or process changes
that may affect these parameters.

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

. The test load of part (a) of AC Test Loads and Waveforms is used for
measuring tea(-). The test load of part (c) of AC Test Loads and
Waveforms is used for measuring tga(+) only. Please see part (¢) 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 voltsbelow Vi min. or a previous LOW level has risen to 0.5 volts

above Vo max. Please see part () of AC Test Loads and Waveforms

smin aranrovioucl OWlaval hacrican tal) Sunltc

12.

14.

S

16.

levels.

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

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

This specification indicates the guaranteed maximum frequency at which
a state machine configuration with internal only feedback can operate.
. This parameter is calculated from the clock period at fyyax 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 a logic LOW state. The output state will depend on
the polarity of the output buffer. This feature is useful in establishing
state machine initialization. To insure proper operation, the rise in 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 (PALC22V10D)[2.7)

PALC22V10D

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 Delayl8: %]

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(8. %1 2 7 2 8 2 15 ns

ts 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

twi Clock Width LOWI6] 3 6 14 ns

fmMAX1 External Maximqum Frequency 76.9 50.0 303 MHz
(U(tco + te)12

fmMax2 Data Path Maximum Frequency 142 833 35.7 MHz
((twn + twp))l6 131

fMAX3 Internal Feedback Maximum 111 68.9 322 MHz
Frequency (1/(tcg + ts))[6-14]

tcp Register Clock to 3 45 13 ns
Feedback Inputl®- 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®: 10] 1 1 1 us
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Switching Waveform

INPUTS 1/O,

GIST

s — LXK XX
PRESET t th

AN A N L 7\

ASYNCHRONOUS
RESET

tegll fe—a{ tcal11]
REGISTERED Z

OUTPUTS L
—» tpp tepl) le—m] teall"]

COMBINATORIAL ;
OUTPUTS I

V10D-14

Power-Up Reset Waveform!!¢]

) Ve
POWER 10%,/] 99% ce
SUPPLY VOLTAGE

ter
REGISTERED
ACTIVE LOW ><><>< N/
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CLOCK \\ L/

tpr MAX = 1 s ety — V10D-15
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Functional Logic Diagram for PALC22V10D
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? ; CYPRESS PALC22V10D
Ordering Information
Icc tpp 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 | J64 | 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D-10PC P13 24-Lead (300-Mil) Molded DIP
150 | 10 | 6 7 | PALC22V10D-10DMB D14 | 24-Lead (300-Mil) CerDIP Military/
PALC22V10D~-10J1 164 28-Lead Plastic Leaded Chip Carrier | Industrial
PALC22V10D-10KMB K73 24-Lead Rectangular Cerpack
PALC22V10D-10LMB L64 28-Square Leadless Chip Carrier
PALC22V10D-10PI P13 24-Lead (300-Mil) Molded DIP
90 15 7.5 10 | PALC22V10D-15]JC J64 28-Lead Plastic Leaded Chip Carrier Commercial
PALC22V10D~-15PC P13 24-Lead (300-Mil) Molded DIP
120 15 7.5 10 | PALC22V10D-15DMB D14 24-Lead (300-Mil) CerDIP Military/
PALC22V10D—-15]1 164 | 28-Lead Plastic Leaded Chip Carrier | Industrial
PALC22V10D-15KMB K73 24-Lead Rectangular Cerpack
PALC22V10D-15LMB Lo4 28-Square Leadless Chip Carrier
PALC22V10D-15PI P13 24-Lead (300-Mil) Molded DIP
25 15 15 | PALC22V10D-25DMB D14 24-Lead (300-Mil) CerDIP
PALC22V10D-25J1 Jo4 28-Lead Plastic Leaded Chip Carrier
PALC22V10D-25KMB K73 24-Lead Rectangular Cerpack
PALC22V10D-25LMB L64 28-Square Leadless Chip Carrier
PALC22V10D-25PI P13 24-Lead (300-Mil) Molded DIP

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VoH 1,2,3
VoL 1,2,3
Viu 1,2,3
ViL 1,2,3
Iix 1,2,3
loz 1,2,3
Ice 1,2,3

Switching Characteristics

Parameter Subgroups
tpD 9,10, 11
tco 9,10, 11
tg 9,10, 11
tH 9,10, 11

Document #: 38-00185—-G




Features

e Ultra high speed supports today’s and
tomorrow’s fastest microprocessors

—tpp = 4 ns
—tg =2.5ns
— fmax = 166 MHz (External)
e Reduced ground bounce and under-
shoot

e PLCC and LCC packages with addi-
tional V¢ and Vgg pins for lowest
ground bounce

e Up to 22 inputs and 10 outputs for
more logic power

e Variable product terms
— 8 to 16 per output

® 10 user-programmable output
macrocells
— Output polarity control

CYPRESS

PRELIMINARY

PAL22V10G
PAL22VP10G

Universal PAL® Device

— Registered or combinatorial
operation

— 2 new feedback paths
(PAL22VP10G)

o Synchronous PRESET, asynchronous
RESET, and PRELOAD capability for
flexible design and testability

o High reliability
— Proven Ti-W fuse technology
— AC and DC tested at the factory

o Security Fuse

Functional Description

The Cypress PAL22V10G and

PAL22VP10G are second-generation pro-

grammable arraylogic devices. Using BiC-

MOS process and Ti-W fuses, the

PAL22V10G and PAL22VP10G use the fa-

miliar sum-of-products (AND-OR) logic

structure and a new concept, the program-
mable macrocell.

Both the PAL22V10G and PAL22VP10G
provide 12 dedicated input pinsand 10 I/O
pins (see Logic Block Diagram). By select-
ing each I/O pin as either permanent or
temporary input, up to 22 inputs can be
achieved. Applications requiring up to 21
inputs and a single output, down to 12 in-
puts and 10 outputs can be realized. The
output enable product term available on
each 1/0 allows this selection.

The PAL22V10G and PAL22VP10G
feature variable product term
architecture, where 8 to 16 product terms
are allocated to each output. This
structure permits more applications to be
implemented with these devices than with
other PAL devices that have fixed number
of product terms for each output.

Vss

S 6o o

Logic Block Diagram and PDIP (P)/CDIP (D) Pin Configuration

CP/l

ﬁﬁll—l

i

;
R R_fF

¥

PROGRAMMABLE
AND ARRAY
(132 X 44)

Preset

I 1/0g 1/0g 1107

Pin Configurations

DIP (B, D)
Top View

106 poy10G 19 B /04
1 722vP10G18 [J /05

Qs 17 Q10g
‘ /07
g1 15 |1 1/0g
ign 14 [ 0y
vgg O 12 1301
v10g-2

1105
1103
1104
PAL22V10G Vss
PAL22VP10G 1105
110g
1107

v10g-3

1105 /04 1109 Ve
v10g-1

PLCC (J)

Top View

58888

4 3 21282726

1gs 25 3 110,
196 248 /03
187 paavioc  23P 104
Vss §8  paizovpiog 0 Vss
1ge 0 105
| 1 1/0g
| B o7
- — 00— 92
88 88 v10g-4

PAL is a registered trademark of Advanced Micro Devices.
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PRELIMINARY PAL22VP10G

Functional Description (continued)

Additional features include common synchronous preset and
asynchronous reset product terms. They eliminate the need to use
standard product terms for initialization functions

Both the PAL22V10G and PAL22VP10G automatically reset on
power-up. Inaddition, the preload capability allows the output reg-
isters to be set to any desired state during testing.

A security fuse is provided on each of these two devices to prevent
copying of the device fuse pattern.

With the programmable macrocells and variable product term ar-
chitecture, the PAL22V10G and PAL22VP10G can implement
logic functions in the 700 to 800 gate array complexity, with the in-
herent advantages of programmable logic.

Macrocell

Programmable Macrocell

The PAL22V10G and PAL22VP10G each has 10 programmable
output macrocells (see Macrocell figure). On the PAL22V10G
two fuses (Cy and Cp) can be programmed to configure output in
one of four ways. Accordingly, each output can be registered or
combinatorial with an active HIGH or active LOW polarity. The
feedback to the array is aiso from this output (see Figure I). An
additional fuse (C;) in the PAL22VP10G provides for two feed-
back paths (see Figure 2).

Programming

The PAL22V10G and PAL22VP10G can be programmed using
the Impulse3 programmer available from Cypress Semiconductor
and also with Data I/O, Logical Devices, STAG and other pro-

grammers. Please contact your local Cypress representative for
further information.

D

reeee b |
| |
| g |
| |
| AR |
I OUTPUT —
| SELECT | |
—D f D a MUX [
| |
| |
: CP _'> a S S :
| I | Key
| | AR = Asynchronous RESET
| SP | SP = Synchronous PRESET
I | OE = Output Enable
| | CP = Clock Pulse
INPUT/ |
FEEDBACK
I MUX I
I 5 % I
| T |
G —* I
Co } |
C,l1 —
: ———— MACROCELL J
v10g-5
Output Macrocell Configuration
Gyl Cy Co Output Type Polarity Feedback
0 0 0 Registered Active LOW Registered
0 0 1 Registered Active HIGH | Registered
X 1 0 Combinatorial | Active LOW I/0
X 1 1 Combinatorial | Active HIGH | 1/O
1 0 0 Registered Active LOW | 10l
1 1 Registered Active HIGH | 1/0l]
Notes:
1. PAL22VP10G only.
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PRESS

AR

T %

cr—p>
CylM=0
T &0
SP Co=0
v10g-6

REGISTER FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT

il

ColM=x

C1 =1
|< Co=0
v10g-8

1/0 FEEDBACK, COMBINATORIAL, ACTIVE-LOW OUTPUT

o

nZan

Colll=0
| Ci=0
SP Co=1

v10g-7

REGISTER FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT

CoM=x

Ci=1
v10g-9

1/0O FEEDBACK, COMBINATORIAL, ACTIVE-HIGH OUTPUT

Figure 1. PAL22V10G and PAL22VP10G Macrocell Configurations

v10g-10

1/0 FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT

———
Co=1
C1=0

v10g-11

1/0 FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT

Figure 2. Additional Macrocell Configurations for the PAL22VP10G
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Selection Guide

22V10G—4 22V10G -5 22V10G-6 22V10G -7 22V10G-10
22VP10G -4 22VP10G -5 22VP10G-6 22VP10G -7 22VP10G-10
Icc (mA) Commercial 190 190 190 190 190
Military 190 190
tpp (nS) Commercial 4 5 6.0 7.5 10
Military 75 10
tg (ns) Commercial 2.5 2.5 3.0 3.0 3.6
Military 3.0 3.6
tco (ns) Commercial 35 4/4.5 5.5 6.0 7.5
Military 6.0 7.5
fmax (MHz) Commercial 166 153.8 117 111 90
(External) Military 111 90
Maximum Ratings
(Above which the uscful life may be impaired. Foruser guidelines,  DC Program Voltage ..................... ..., 10V
not tested.) Junction Temperature (PLCC) .................... 150°C
Storage Temperature .................. -65°Cto +150°C .
Ambigcnt Ter:pemlurc with Operating Range
Power Applied ....................... -55°Cto +125°C Ambient
Supply Voltage to Ground Potential ........ -0.5Vto +7.0V Range Temperature Vec
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V £5%
inHighZState ........................... -0.5V to V¢ Militaryl?] —55°C to +125°C 5V + 10%
DC Input Voltage ......................... —0.5V to Ve
DClInput Current .................... = 30mAto +5mA

(except during programming)

DC Electrical Characteristics Over the Operating Range

Parameter Description Test Conditions Min. Max. Unit
Von Output HIGH Voltage Vee = Min. lon = -3.2mA | Coml 24 v
VIN = Vigor Vi lon = —2 mA Mil 24 v
VoL Output LOW Voltage Vee = Min, IoL = 16 mA Com’l 0.5 \'%
ViN = Vi or Vi ToL = 12mA Mil 0.5 v
Vin Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for All Inputsi3l | 2.0 v
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputsl3] 0.8 A%
Iix Input Leakage Current Vs < VN < 2.7V, Ve = Max. =250 50 A
Iy Maximum Input Current VINn = Ve, Vee = Max. Com’l 100 A
Mil 250 A
loz Output Leakage Current Vee = Max., Vgg < Vour < Veo —100 100 A
Isc Output Short Circuit Current | Ve = Max., Vour = 0.5vI4l =30 =120 mA
Ice Power Supply Current Ve = Max., Vi = GND, Outputs Open Com’l 190 mA
Mil 190
Notes:
2. taisthe “instant on” case temperature. 4. Not more than one output should be tested at a time. Duration of the
3. These are absolute values with respect to device ground. All over- short circuit should not be more than one second. Voyr = 0.5V has
shoots due to system or tester noise are included. been chosen to avoid test problems caused by tester ground
degradation.
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Capacitancels)
Parameter Description Typ. Unit
CIN Input Capacitance 6 pF
Cour Output Capacitance 8 pF
AC Test Loads and Waveforms
R1 238Q
(3190 MIL) sov ALL INPUT PULSES
v ' 90%
OUTPUT ’ -
3 R2170Q GND 10% CLl81 = 50 pF
CL % (236QMIL)
INCLUDING L 1 =3ns =3ns
JIG AND = =
SCOPE v10g-12 v10g-17
Equivalent to: THEVENIN EQUIVALENT Parameter Vx Output Waveform—Measurement Level
99Q tER (-) 1.5V vV,
OUTPUT O——m——0 2,08V = Vihc OH5v VX viog1s
Commercial tER (+) 2.6V v %‘b—* Vx
oL
v10g-14
Equivalent to: THEVENIN EQUIVALENT tEA (+) 1.5V 0.5V fe——— V014
136Q Vx [ v10g-15
OUTPUT O——wWA——0Q 2.13V = Vthm
- tEA (=) 1.5V Vx
Military 0.5V VoL viog1e

Notes:

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

these parameters

6. Cp =5 pF for tgg measurement for all packages.
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Switching Characteristics!’]

22V10G -4 22V10G -5 22V10G -6 22V10G -7 22V10G—-10
22VP10G—4 | 22VP10G—-5 | 22VP10G—-6 | 22VP10G-7 | 22VP10G-10
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input to Output 1 4 1 5 1 6 2 7.5 2 10 ns
Propagation Delay!®}
tEA Input to Output 1 5 1 6 1 6 2 7.5 2 10 ns
Enable Delay
tER Input to Output 1 4 1 5 1 6 2 7.5 2 10 ns
Disable Delay!®]
tco Clock to Output 1 35 1 4 1 55 1 6.0 1 7.5 ns
Delayl8!
tg Input or Feedback 2.5 2.5 3 3 3.6 ns
Set-Up Time
ty Input Hold Time 0 0 0 0 0 ns
tp External Clock 6.0 6.5 85 9 11.1 ns
Period (tco + ts)
twH Clock WidthHIGH!! 2.0 2.5 3 3 3 ns
twL Clock Width LOWP! 2.0 2.5 3 3 3 ns
fMAaxi External Maximum 166 153.8 117 111 90 MHz
Frequency
(1/(tco + ts))[10)
fMAax2 Data Path Maximum 250 200 166 166 133 MH:z
Frequency (5 11,12
fmMAX3 Internal Feedback 181.8 181.8 142 133 100 MHz
Maximum Frequency
(U(tcr + )% 131
tcr Register Clock to 3 3 4 45 6.4 ns
Feedback Input(!4]
tAw Asynchronous Reset 5 6 75 8.5 10 ns
Width
tAR Asynchronous Reset 4 4 4 5 6 ns
Recovery Time
tAp Asynchronous Reset 2 6 2 7 2 11 2 12 2 12 ns
to Registered
Output Delay
tSPR Synchronous Preset 4 4 4 S 6 ns
Recovery Time
tpr Power-Up Reset 1 1 1 1 1 us
Timell?
Notes:
7. AC test load used for all parameters except where noted. 13. This specification indicates the guaranteed maximum frequency at
8. Thisspecification is guaranteed for all device outputs changing state in which a state machine configuration with internal-only feedback can
a given access cycle. operate. ) )
9. This parameter is measured as the time after output disable input that 14 This parameter is calculated from the clock period at fiyyax internal
the previous output data state remains stable on the output. This delay (fmax3) as measured (see Note 11) minus ts.
is measured to the point at which a previous HIGH level has fallen to  15. The registers in the PAL22V10G and PAL22VP10G have been de-
0.5 volts below Vo min. or a previous LOW level has risen to 0.5 volts signed with the capability to reset during system power-up. Following
above Vo max. power-up, all registers will be reset to a logic LOW state. The output
10. This specification indicates the guaranteed maximum frequency at which state will depend on the polarity of the output buffer. This feature is
a state machine configuration with external feedback can operate. usefulin establishing state machine initialization. To insure proper op-
11. This specification indicates the guaranteed maximum frequency at eration, the rise in Vcc must be monotonic and the timing constraints
which an individual output register can be cycled. depicted in power-up reset waveforms must be satisfied.
12. Lesser of 1/(twH +twr), l/tco or 1/(ts+ty).
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Preload Waveform!(1¢]
\ Vep
Vip
PIN 13 (16)
ore topm1 Vi
Vine
PIN 2 (3) \ N
Vv
PIN 3 (4) j Vmp
P
Vikp
PIN 6 (7) J( \ )
ILp
Vinp
PIN 8 (10) ) \ )
iLP
Vep
/—/ \ Vine
PINS (1) ) toprz| torrz) \
Vie
PRELOAD DATA Vip
P|2NS 14—223 / )
17-21,23-27 N
( ) toprz | torr2 topr2 | toprz e
LopR1 topm1 torrt [ \ torm Vikp
crocrEN @ fopRt topat topRi topR — Vip
OUTPUTS
PRELOAD REGISTERS
DISABLED DATA PRELOADED,
CLOCKED OUTPUT
IN ENABLED
PRELOAD E[);‘\;l]'A Bf;%kOAD
Vip or Viep REMOVED

Notes (the numbers in parantheses refer to J and L packages):
16. Pins 4 (5), 5 (6), 7 (9) at ViLp; Pins 10 (12) and 11 (13) at Viyp; Vcc (Pin 24 (1 and 28)) at Vecp
17. Pins 2—-8 (3-7, 9, 10), 10 (12), 11 (13) can be set at Vyyp or Vi p to insure asynchronous reset is not active.

Forced Level on Register Pin Register Q Output State
During Preload After Preload
Viup HIGH
ViLp LOW
Name Description Min Max. Unit
Vpp Programming Voltage 9.25 9.75 A%
tDPR1 Delay for Preload 1 us
tDPR2 Delay for Preload 0.5 us
ViLp Input LOW Voltage 0 0.4 v
Viup Input HIGH Voltage 3 4.75 v
Vcep Vcc for Preload 4.75 5.25 \%
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Functional Logic Diagram for PAL22V10G/PAL22VP10G
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# CYPRESS
Ordering Information
(EEX) (‘:?) (1{’)[41'}[’;) Ordering Code PaNc:;%e Package Type Olﬁe;z:eng
190 4 166 PAL22V10G-4JC Jo4 28-Lead Plastic Leaded Chip Carrier | Commercial
S 153.8 PAL22V10G-5JC Jod 28-Lead Plastic Leaded Chip Carrier | Commercial
6 117 PAL22V10G-6JC J64 28-Lead Plastic Leaded Chip Carrier | Commercial
75 111 PAL22V10G-7JC Jo4 28-Lead Plastic Leaded Chip Carrier | Commercial
PAL22V10G-7PC P13 24-Lead (300-Mil) Molded DIP
PAL22V10G-7LMB Lo64 28-Pin Square Leadless Chip Carrier | Military
10 90 PAL22V10G-10JC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22V10G—-10PC P13 24-Lead (300-Mil) Molded DIP
PAL22V10G—-10LMB L64 28-Pin Square Leadless Chip Carrier | Military
(Enczg) (t""?) (]f%ﬁ’é) Ordering Code Pag‘:ge Parlc_yk:ege Oll’{::;"g
190 4 166 PAL22VP10G-4JC J64 28-Lead Plastic Leaded Chip Carrier | Commercial
5 153.8 PAL22VP10G-5JC Jo4 28-Lead Plastic Leaded Chip Carrier [ Commercial
6 117 PAL22VP10G-6]C Jo4 28-Lead Plastic Leaded Chip Carrier | Commercial
7.5 111 PAL22VP10G-7]C J64 28-Lead Plastic Leaded Chip Carrier | Commercial
PAL22VP10G-7PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10G-7LMB Lo64 28-Pin Square Leadless Chip Carrier | Military
10 90 PAL22VP10G-10JC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22VP10G-10PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10G-10LMB L64 28-Pin Square Leadless Chip Carrier | Military

Shaded area contains advanced information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristerics

Parameters Subgroups
Vou 1,2,3
VOL 1, 2, 3
VIH 1,2,3
ViL 1,2,3
Itx 1,23
IOZ l, 2, 3
Icc 1,2,3

Switching Characteristics

Parameters Subgroups

tpD 7,8,9,10,11
tco 7,8,9,10, 11
ts 7,8,9,10, 11
tH 7,8,9,10, 11

Document #: 38— A—-00044—-B
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T CMOS Programmable
Synchronous State Machine

Features o Three separate clocks—two inputs, e 28-pin, 300-mil DIP, LCC
o Twelve I/O macrocells each having: t():ne oulpu(t in 14 trolled) ¢ Erasable and reprogrammable
o Ca —controlled) or . el
— registered, three-state /O pins pr::g;nc(:ntelg;n—cont‘rolled output en- Functional Description
— input register clock select multi- able for each 1/O pin The CY7C330isahigh-performance, eras-
plexer ® 256 product terms—32 per pair of able, programmable, logic device (EPLD)
— feed back multiplexer macrocells, variable distribution whose architecture has been optimized to
— output enable (OE) multiplexer o Global, synchronous, product term— enable the user to easily and efficiently
o All twelve macrocell state registers controlled, state register set and re- construct very hlgh performance synchro-
can be hidden set—inputs to product term are nous state machines.
o User-configurable state registers— clocked by input clock The unique architecture of the CY7C330,
JK,RS, T,or D e 66-MHz operation consisting of the user-configurable output
¢ One input multiplexer per pair of 1/O — 3-ns input set-up and 12-ns clock to  macrt ‘Ocjelh *?ldlrcciltmal 1/(? fapabll;(ty, in-
macrocells allows I/O pin associated output putregisters, and three separate clocks, en-
with a hidden macrocell state register — 15-ns input register clock to state ables the user to design high-performance
to be saved for use as an input register clock state machines that can communicate ei-
o Four dedicated hidden registers e Low power ther with eaph nthc‘er or with microproces-
. . . sors over bidirectional parallel buses of
o Eleven dedicated, registered inputs — 130 mA I user-definable widths.
Logic Block Diagram
OE/lyo Ig lg Vss Iy o /CK2 CK1 CLK

ﬂﬂﬂﬂl—lﬂﬂ[—lﬂl_lﬂl_lﬂﬂ

i It i

PROGRAMMABLE AND ARRAY
(258 x 66)

R AR
PEFPEY  FEEOED

R N B ) B B P O R |

I/O| | 1010 1/0g 1/0g 1/07 1/0g Vss Vee 1/05 1/04 1/03 110z /01 1100 €330-1

T

4T
A
4T
i
T
T
T

THHTT

ADA

Selection Guide

7C330—-66 7C330-50 7C330-40 7C330-33 7C330-28
Maximum Operating Frequency, Commercial 66.6 50.0 333
fmax (MHz) Military 50.0 40.0 285
Power Supply Current Icc| (mA) Commercial 140 130 130
Military 160 150 150
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Pin Configuration
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Functional Description (continued)

Three separate clocks permit independent, synchronous state
machines to be synchronized to each other. The two input clocks,
Cl1, C2, enable the state machine to sample input signals that may
be generated by another system and that may be available on its
bus for a short period of time.

The user-configurablesstateregister flip-flopsenable the designer
to designate JK-, RS-, T-, or D-type devices, so that the number of
product terms required to implement the logic is minimized.

The major functional blocks of the CY7C330 are (1) the input
registers and (input) clock multiplexers, (2) the EPROM (AND)
cell array, (3) the twelve I/O macrocells and (4) the four hidden
registers.

Input Registers and Clock Multiplexers

There are a total of eleven dedicated input registers. Each input
register consists of a D flip-flop and a clock multiplexer. The
clock multiplexer is user-programmable to select either CK1 or
CK2 as the clock for the flip-flop. CK2 and OE can alternatively
be used as inputs to the array. The twenty-two outputs of the reg-
isters (i.e., the Q and Q outputs of the input registers) drive the
array of EPROM cells.

An architecture configuration bit (C4) is reserved for each dedi-
cated input register cell to allow selection of either input clock
CK1 or CK2 as the input register clock for each dedicated input
cell. If the CK2 clock is not needed, that input may also be used as
a general-purpose array input. In this case the input register for
this input can only be clocked by input clock CK1. Figure I illus-
trates the dedicated input cell composed of an input register, an

INPUT REGISTER
NPUT TO ARRAY
PIN ) Q

0
PIN 2, Ck1 ——] INPUT

4 Jerock >
PIN3, Ck2 — MUX

c4
€330-3

Figure 1. Dedicated Input Cell
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Input Clock Multiplexer, and architecture configuration bit C4
which determines the input clock selected.

1/0 Macrocell

The logic diagram of CY7C3301/0O macrocell is shown in Figure 2
There are a total of twelve identical macrocells.

Each macrocell consists of:

— An Output State register that is clocked by the global state
counter clock, CLK (Pin 1). The state register can be configured
asaD, JK, RS, or T flip-flop (default is a D-type flip-flop). Polar-
ity can be controlled in the D flip-flop implementation by use of
the exclusive or function. Data is sampled on the LOW to HIGH
clock transition. All of the state registers have a common reset
and set which are controlled synchronously by Product Terms
which are generated in the EPROM cell array.

— A Macrocell Input register that may be clocked by either the
CK1 or CK2 input clock as programmed by the user with archi-
tecture configuration bit C2, which controls the I/O Macrocell In-
put Clock Multiplexer. The Macrocell Input registers are initial-
ized upon power-up such that all of the Q outputs are at logic
LOW level and the Q outputs are at a logic HIGH level.

— An Output Enable Multiplexer (OE), which is user program-
mable using architecture configuration bit C0, can select either
the common OE signal from pin 14 or, for each cell individually,
the signal from the output enable product term associated with
each macrocell. The output enable input signal to the array prod-
uct term is clocked through the input register by the selected in-
put register clock, CK1 or CK2.

— An Input Feedback Multiplexer, which is user programmable,
can select either the output of the state register or the output of
the Macrocell Input register to be fed back into the array. This
option is programmed by architecture configurationbit C1. If the
output of the Macrocell Input registeris selected by the Feedback
Multiplexer, the I/O pin becomes bidirectional.

co
PIN 14, OF ———1 OUTPUT
OUTPUT ENABLE PRODUCT TERM___ o | ENABLE
GLOBAL SET PRODUCT TERM
EX OR PRODUCT TERM
| .S 1/0
- D a PIN
PIN 1, CLK > RQ
GLOBAL RESET PRODUCT TERM
0
TO ARRAY
T INPUT REGISTER
MUX |4 e o
c2
1
1
¢ P2, oK1 = NPUT | |
| |cLock
PIN3, Ck2 — MUX

0
TOARRAY _ ksiang ol
330-4
g }— INPUT | 4 c
MUX
T FROM ADJACENT MACROCELL
c3

Figure 2. Macrocell and Shared Input Multiplexer
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Functional Description (continued)
Macrocell Input Multiplexer

Each pair of I/O macrocells share a Macrocell Input Multiplexer that
selects the output of one or the other of the pair’s input registers to
be fed to the input array. This multiplexer is shown in Figure 2. The
Macrocell Input Multiplexer allows the input pin of a macrocell, for
which the state register has been hidden by feeding back its input to
the input array to be preserved for use as an input pin. This is pos-
sible as long as the other macrocell of the pair is not needed as an
input or does not require state register feedback. The input pin input
register output that would normally be blocked by the hidden state
register feedback can be routed to the array input path of the com-
panion macrocell for use as array input.

State Registers

By use of the exclusive OR gate, the state register may be confi-
guredasaJK-, RS-, or T-type register. The default isa D-type reg-
ister. For the D-type register, the exclusive OR function can be
used to select the polarity or the register output.

The set and reset of the state register are global synchronous sig-
nals. They are controlled by the logic of two global product terms,
for which input signals are clocked through the input registers by
either of the input clocks, CK1 or CK2.

Hidden Registers

In addition to the twelve macrocells, which contain a total of
twenty-four registers, there are four hidden registers whose out-
puts are not brought out to the device output pins. The Hidden
State Register Macrocell is shown in Figure 3.

The four hidden registers are clocked by the same clock as the
macrocell state registers. Allof the hidden register flip-flops have

GLOBAL SET PRODUCT TERM

PIN 1, CLK ——-P Q
R
GLOBAL RESET PRODUCT TERM T

TO ARRAY

3305
Figure 3. Hidden State Register Macrocell
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acommon, synchronous set, S, as well as acommon, synchronous
reset, R, which override the data at the D input. The S and R sig-
nals are product terms that are generated in the array and are the
same signals used to preset and reset the state register flip-flops.

Macrocell Product Term Distribution

Each pair of macrocells has a total of thirty-two product terms.
Two product terms of each macrocell pair are used for the output
enables (OEs) for the two output pins. Two product terms are
alsoused asone input to each of the two exclusive OR gatesin the
macrocell pair. The number of product terms available to the de-
signer is then 32 — 4 = 28 for each macrocell pair. These product
terms are divided between the macrocell state register flip-flops
as show in Table 1.

Table 1. Product Term Distribution for Macrocell
State Register Flip-Flops

Macrocell Pin Number Product Terms
0 28 9
1 27 19
2 26 11
3 25 17
4 24 13
5 23 15
6 20 15
7 19 13
8 18 17
9 17 11
10 16 19
11 15 9

Hidden State Register Product Term Distribution

Each pair of hidden registers also has a total of 32 product terms.
Two product terms are used as one input to each of the exclusive
OR gates. However, because the register outputs do not go toany
output pins, output enable product terms are not required.
Therefore, 30 product terms are available to the designer foreach
pair of hidden registers. The product term distribution for the
four hidden registers is shown in Table 2.

Table 2. Product Term Distribution for Hidden Registers

Hidden Register Cell Product Terms
0 19
1 11
2 17
3 13

Architecture Configuration Bits

The architecture configuration bits are used to program the mul-
tiplexers. The function of the architecture bits is outlined in
Table 3.
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Table 3. Architecture Configuration Bits

Architecture
Configuration Bit Number of Bits Value Function
CO0 | Output Enable 12 Bits, 1 per I/O Macrocell | 0—Virgin State | Output Enable Controlled by Product Term
Select MUX
elec 1—Programmed | Output Enable Controlled by Pin 14
C1 | State Register 12 Bits, 1 per I/O Macrocell | 0—Virgin State | State Register Output is Fed Back to Input Array
Feedback MUX - -
1—Programmed | 1/0O Macrocell is Configured as an Input and Out-
put of Input Register is Fed to Array
C2 | I/O Macrocell 12 Bits, 1 per /O Macrocell | 0—Virgin State | CKI1 Input Register Clock (Pin 2) is Connected to
Input Register I/0 Macrocell Input Register Clock Input
Clock Select MUX - - -
1—Programmed | CK2 Input Register Clock (Pin 3) is Connected to
1/0 Macrocell Input Register Clock Input
C3 | 1/O Macrocell Pair | 6 Bits, 1 per I/O Macrocell | 0—Virgin State | Selects Data from I/O Macrocell Input Register
Input Select MUX | Pair of Macrocell A of Macrocell Pair
1—Programmed | Selects Data from I/O Macrocell Input Register
of Macrocell B of Macrocell Pair
C4 | Dedicated Input 11 Bits, 1 per Dedicated 0—Virgin State | CKI1 Input Register Clock (Pin 2) is Connected to
Register Clock Input Cell Dedicated Input Register Clock Input
Select MUX - - -
1—Programmed | CK2 Input Register Clock (Pin 3) is Connected to
Dedicated Input Register Clock Input

Maximum Ratings

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

lines, not tested.)

Storage Temperature

Ambient Temperature with

Power Applied

Supply Voltage to Ground Potential

(Pin 22 to Pins 8 and 21)

DC Voltage Applied to Outputs

in High Z State
DC Input Voltage
Output Current into Outputs (LOW)

Static Discharge Voltage
(per MIL-STD-883, Method 3015)

2—-104

Latch-Up Current ................ ... .00t >200 mA

DC Programming Voltage ........................ 13.0V
........... —-65°Cto +150°C

Operating Range
........... —55°Cto +125°C Ambient

Range Temperature Vee
""""""" —05Vto +7.0V Commercial 0°C to +75°C 5V % 10%
............. —0.5V to +7.0V Military!!] -55°Cto +125°C 5V = 10%
............. -3.0Vto +7.0V Note:
.............. 12 mA 1. Tais the “instant on” case temperature.

.................... >2001V
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Electrical Characteristics Over the Operating Rangel?]

Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Ve = Min, Vin = Vg or Vi 24 v
Ioy = =3.2mA (Com’l), Ioy = —2 mA (Mil)
VoL Output LOW Voltage Vee = Min, VN = Vig or Vi, 0.5 v
IoL = 12 mA (Com’l), Ioyg = 8 mA (Mil)
ViH Input HIGH Voltage Guaranteed Logical HIGH Voltage for all Inputs(3] 2.2 v
ViL Input LOW Voltage Guaranteed Logical LOW Voltage for all Inputs(3] 0.8 \%
Iix Input Leakage Current Vgs < ViN < Ve, Vee = Max. -10 |1 +10 | pnA
loz Output Leakage Current Vee = Max,, Vss < Vour < Ve —40 | +40 | pA
Iscl4 Output Short Circuit Current | Vce = Max., Vour = 0.5VI%] =30 { -90 | mA
Iccr Standby Power Supply Vee = Max,, Vi = GND Commercial —66 140 | mA
Current Outputs Ope
wipHis pen Commercial —33, —50 130
Military —50 160
Military —28, —40 150
Icc Power Suplply Current at Ve = Max. Commercial —66 180 | mA
Frequencyl* 0] Outputs Disabled -
(in High Z State), Commercial —33, —50 160
Device Operating at fmax T —
External (fpax1) Military —50 200
Military —28, ~40 180
Capacitancel*]
Parameter Description Test Conditions Min. Max. Unit
Cin Input Capacitance Vin = 2.0V atf=1MHz, 10 pF
Cout Output Capacitance Vourt = 2.0V atf=1MHz, 10 pF
Notes:
2. See the last page of this specification for Group A subgroup testing 5. Notmore than one output should be tested at a time. Duration of the
information. short circuit should not be more than one second. Vout = 0.5V has

3. These are absolute values with respect to device ground and all over-
shoots due to system or tester noise are included.
4. Tested initially and after any design or process changes that may af- 6.

fect these par:

ameters.

AC Test Loads and Waveforms

5V
OUTPUT
50 pF
INCLUDING

JIG AND
SCOPE

Equivalent to:

OUTPUT O——AM——0  2.00V = Ving

tion.

ALL INPUT PULSES

been chosen to avoid test problems caused by tester ground degrada-

Tested by periodic sampling of production product.

R1313Q R1313Q
(4709 Mil) (4709 Mil)
5V 3.0V
q OUTPUT }
S R2208Q $ R2208Q
I j’L (3199 Mil) 5pF I j'_(awg miy GND
= = INCLUDING = =
JIG AND
SCOPE
(a) (b) 3306
THEVENIN EQUIVALENT (Commercial) Equivalent to:

125Q

€330-8
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<5ns

90%
10%

L

THEVENIN EQUIVALENT (Military)

190Q

OUTPUT O———A——0 2.02V = Vypm
C.

90%
10%

<56ns

€330-7

330-9
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AC Test Loads and Waveforms (continued)

Parameter Vx Output Waveform—Measurement Level
t - 1.5v 0.5V,
L
* [\———- Vx €330-10

tpxXZ(+) 2.6V 0.5V Vx
VoL
L) ¢330-11
tPZX(+) Vi 0.5V, Vou
Vx
' ©330-12

tpzX(-) Vihe Vy ) < I-—

o.svt [ — VoL 33013
tCER(~ 1.5V
CER(-) Vou ' N

osvt [ —_—Vx €330-14

[CER(+) 2.6V v 0.5V VX
oL
r ¢330-15
tCEA(+) Vihe 0.5V, Vou
Vx
* c330-16

tCEA(- \% ‘ l-_
(=) the Vx —
O‘SV* r&_—— Voi 33017

(c) Test Waveforms and Measurement Levels

Switching Characteristics Over the Operating Range(2- 7]

Commercial Military
—-66 -50 -33 -50 -40 -28

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

tis Input or Feedback 3 5 10 5 5 10 ns
Set-Up Time to Input
Register Clock

tos Input Register Clock to 15 20 30 20 25 35 ns
Output Register Clock

tco Output Register Clock to 12 15 20 15 20 25 ns
Output Delay

tiH Input Register Hold Time | 5 5 5 5 5 5 ns

tCEA Input Register Clock to 20 20 30 20 25 35 ns
Output Enable Delay

tCER Input Register Clock to 20 20 30 20 25 35 ns
Output Disable Delayl8]

tpzx Pin 14 Enable to Output 20 20 30 20 25 35 ns
Enable Delay

tpxz Pin 14 Disable to 20 20 30 20 25 35 ns
Output Disable Delay!®]

twH Input or Output Clock 6 8 12 8 10 15 ns
Width HIGH[* 0

twL Input or Output Clock 6 8 12 8 10 15 ns
Width LOW!* 6]
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Switching Characteristics Over the Operating Rangel2 7 (continued)

Commercial

Military

-50 -40 -28

)gscripgin_n Min. | Max, | Min, | Max.

Max. | Min. | Max. | Min. | Max. | Unit

toH Output Data Stable Time 3 3
from Synchronous Clock
Input!

tioH — tiy | Output Data Stable Time | 0 0
This Device Minus 1/P
Reg Hold Time Same
Devicel!

tod — tiy | Output Data Stable Time | 0 0
33x Minus I/P Reg Hold Time
7C330 and 7C332
Devicesl!1]

tp External Clock Period 15 20
(tico + tis), Input and
Output Clock Common

30 20 25 35 ns

fMAX] Maximum External 66.6 50.0
Operating Frequency
((tco + us)?l

333 50.0 40.0 28.5 MHz

fmax2 MaximumReE;istchoggle 83.3 62.5
Frequencyl®: Bl

41.6 62.5 50.0 333 MH:z

fMAX3 Maximum Internal 74.0 57.0
Operating Frequencyl!4

37.0 57.0 45.0 30.0 MHz

Notes:

7. Part (a) of AC Test Loads is used for all parameters except tcga,
tCER, tpzx, and tpxz, which use part (b).

8. This parameter is measured as the time after output register disable
input that the previous output data state remains stable on the out-
put. This delay is measure to the point at which a previous HIGH lev-
el has fallen to 0.5V below Vpy Min. or a previous LOW level has
risen to 0.5V above V. Max. Please see part (¢) ol AC Test Loads
and Waveforms for enable and disable test waveforms and measure-
ment reference levels.

9. This parameter is measured as the time after output register clock input
that the previous output data state remains stable on the output.

10. This difference parameter is designed to guarantee that any 7C330
output fed back to its own inputs externally or internally will satisfy
the input register minimum input hold time. This parameter is guar-
anteed for a given individual device and is tested by a periodic sam-
pling of production product.

Switching Waveform

1.

This specification is intended to guarantee feeding of this signal to
another 33X family input register cycled by the same clock with suffi-
cient output data stable time to insure that the input hold time minimum
of the following input register is satisfied. This parameter difference
specification is guaranteed by periodic sampling of production product
of 7C330 and 7C332. It is guaranteed to be met only for devices at the
same ambient temperature and Ve supply voltage.

12. Thisspecificationindicatesthe guaranteed maxi frequencyatwhich

a state machine configuration with external feedback can operate.

13. This specification indicates the guaranteed maximum frequency at

which an individual input or output register can be cycled.

14. This specification indicates the guaranteed maximum frequency at

which a state machine configuration with only internal feedback can
operate. This parameter is tested periodically on a sample basis.

1/0 INPUTS,
REGISTERED

FEEDBACK

INPUTS tis —mtat— tH la— twH twi —m

INPUT CLOCK Ld_]

N

tp

tos

OUTPUT CLOCK _/_\__][_\_

twH - twi

AV
OUTPUTS )

/]

[ tco le—— tp {
toH :If e tcerl®! :L le— toeal8l —f
A7 4 S V472
A

texz{®

tp7y (8]
PIN 14 pax

OE

@L NN
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CY7C330 Logic Diagram (Upper Half)
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CY7C330 Logic Diagram (Lower Half)
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Ordering Information

Icc fvax Package Operating

(max) | (MHz) Ordering Code Name Package Type Range

140 66.6 CY7C330—-66HC Ho64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C330-66]JC Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C330-66PC P21 28-Lead (300-Mil) Molded DIP
CY7C330-66WC w22 28-Lead (300-Mil) Windowed CerDIP

160 50 CY7C330-50DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C330-50HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C330-50LMB L64 28-Square Leadless Chip Carrier
CY7C330-50QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C330-50TMB T74 28-Lead Windowed Cerpack
CY7C330-50WMB W22 28-Lead (300-Mil) Windowed CerDIP

130 50 CY7C330-50HC Ho64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C330-50JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C330-50PC P21 28-Lead (300-Mil) Molded DIP
CY7C330-50WC w22 28-Lead (300-Mil) Windowed CerDIP

150 40 CY7C330-40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C330—-40HMB Ho4 28-Pin Windowed Leaded Chip Carrier
CY7C330-40LMB Lo64 28-Square Leadless Chip Carrier
CY7C330-40QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C330-40TMB T74 28-Lead Windowed Cerpack
CY7C330-40WMB w22 28-Lead (300-Mil) Windowed CerDIP

130 333 CY7C330-33HC H64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C330-33JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C330-33PC P21 28-Lead (300-Mil) Molded DIP
CY7C330-33WC w22 28-Lead (300-Mil) Windowed CerDIP

150 28.5 CY7C330-28DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C330-28HMB Ho4 28-Pin Windowed Leaded Chip Carrier
CY7C330-28LMB L64 28-Square Leadless Chip Carrier
CY7C330-28QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C330-28TMB T74 28-Lead Windowed Cerpack
CY7C330-28WMB w22 28-Lead (300-Mil) Windowed CerDIP
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics
Parameter Subgroups
VoH 1,2,3
VoL 1,23
Vi 1,2,3
ViL 1,2,3
Iix 1,2,3
loz 1,2,3
Tcc 1,2,3

Switching Characteristics

Parameter Subgroups
tis 9,10, 11
tos 9,10, 11
tco 9,10, 11
{CEA 9,10, 11
tpzx 9, 10, 11

Document #: 38—00064—D
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Features

o Twelve I/O macrocells each having:
— One state flip-flop with an XOR
sum-of-products input
— One feedback flip-flop with input
coming from the I/O pin
— Independent (product term) set,
reset, and clock inputs on all
registers
— Asynchronous bypass capability on
all registers under product term
control (r=s =1)
— Global or local output enable on
three-state I/O
— Feedback from either register to
the array
e 192 product terms with variable dis-
tribution to macrocells

=~ CYPRESS

e 13 inputs, 12 feedback I/O pins, plus 6

CY7C331

Asynchronous Registered EPLD

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

e High speed: 20 ns maximum tpp
e Security bit
e Space-saving 28-pin slim-line DIP

package; also available in 28-pin
PLCC

e Low power

— 90 mA typical I¢c quiescent

— 180 mA I¢cc maximum

— UV-erasable and reprogrammable
— Programming and operation 100%

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.

I/O 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

Logic Block Diagram

OE/l12 Iy o

lg
12 111

GND

ol

5]

lg

testable
; ; ;

the macrocell OE terms.
lo
M

ﬂg

6 0

PROGRAMMABLE AND ARRAY
(192x 62)

b
i

g
i

|
i

%;
:
i

;
:
i

8
10y Oy 1109 110g 1107 110g GND Vee 105 1104 1105 10, 1104 o, %1
Selection Guide
Generic Part Icci (mA) tpp (ns) ts (ns) tco (ns)
Number Com’l Mil Com’l Mil Com’l Mil Com’l Mil
CY7C331-20 130 20 12 20
CY7C331-25 120 160 25 25 12 15 25 25
CY7C331-30 150 30 15 30
CY7C331-40 150 40 20 40
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PLCC

Pin Configuration ,
Top View
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121314 1516 171879

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'). Each macro-
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) has alogical XOR function onits input that combines a single
product term with a sum(OR) of a number of product terms. The
single product term is used to set the polarity of the output or to
implement toggling (by including the current output in the product
term).

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

Table 1. RS Truth Table

S

—_c | =
o] N el

0
1
1

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

D

I

TO I/O PIN

[2]

_[;s

OUT CLK PTERM

N
@

OUT RESET PTERM
IN CLK PTERM

IN SET PTERM

IN RESET PTERM

XOR PTERM o o
QR PTERM S 1

TO INPUT BUFFER C1

TO SHARED
INPUT MUX

INPUT FLIP-FLOP

C331-3

TOPIN 1

4 (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 |
Ty
LOGIC ARRAY ______

MACROCELL A

/0
PIN

-~
Q-OUTPUT FROM
INPUT REGISTER OF
MACRO- |91 /0 MACROCELL A
INPUT TO CELL
LOGIC ARRAY INPUT | 4
MUX |
Q-OUTPUT FROM
[ INPUT REGISTER OF
cs 1/0 MACROCELL B
OUTPUT FROM
LOGIC ARRAY o
MACROCELL B 4
FEEDBACK TO
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 CO0 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 C1bits, one for each macrocell. The C1 bit selects
inputs for the productterm (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
is not programmed, then the input to the product term array comes
from the upper macrocell (A). If the C2 bit is programmed, then
the input comes from the lower macrocell (B).

The timing diagrams for the CY7C331 cover state register, 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
(Pm28toPin8or2l) ............oouinn -0.5V to +7.0V
DClInput Voltage ........................ =3.0Vto +7.0V
Output Current into Outputs (LOW) ............... 12mA
Static Discharge Voltage ........................ >1500V
(per MIL-STD-883, Method 3015)
Latch-Up Current .......... ..., >200 mA
DC Programming Voltage ......................... 13.0V
Operating Range
Ambient
Range Temperature Vee
Commercial 0°Cto +70°C 5V = 10%
Militaryl!] -55°Cto +125°C 5V £ 10%
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CY7C331

Electrical Characteristics Over the Operating Rangel?]

Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vee = Min, Vin = Vigor Vi 24 \%
Iog = — 3.2 mA (Com’l), Ioyg = = 2 mA (Mil)
VoL Output LOW Voltage Vee = Min, Viy = Vigor Vi 0.5 \Y
IoL = 12mA (Com’l), lOl, =8mA (Mll)
VIH Input HIGH Voltage Guarantced HIGH Input, all Inputs!] 22 v
ViL Input LOW Voltage Guaranteed LOW Input, all Inputs(3] 08 | Vv
Iix Input Leakage Current Vgs < VIN < Ve, Vee = Max. =101 +10 | pA
Ioz Output Leakage Current | Vgs < Vour < Vee, Vee = Max. =40 | +40 | pA
Isc Output Short Circuit Vee = Max., Vour = 0.5VE] -30{ -90 | mA
Currentl4
leer Standby Power Supply Vcee = Max., Viy = GND, Com’l =20 130 | mA
Current Outputs Open Com'l =25 120
Mil =25 160 | mA
Mil =30, —40 150
Icen E;)zvcr SupB%Currcm at [ Vee= Max.“Outputs Disabled Com’l 180 | mA
quency (in High Z State) -
Device Operating at fmax External (fyax;) | Mil 200
Capacitancel!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Vin =2.0Vatf=1MHz 10 pF
Cour Output Capacitance Vourt = 2.0V atf=1MHz 10 pF
Notes:

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

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

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

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

Because these input signals are controlled by product terms, active in-
put polarity may be of either polarity. Internal active input polarity has
been shown for clarity.
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AC Test Loads and Waveforms

R1313Q R1313Q
(4709 Mil) (470Q Mil) ALL INPUT PULSES

90% 90%
OUTPUT { OUTPUT b . ° i
0 nF $ R2208Q S R2 208Q 10% 10%

f ] 5 oF : ' GND |
I ® (31992 Mil) v I j (319Q Mil)
INCLUDING = = INCLUDING = = <5ns <5ns
JIG AND JIG AND
SCOPE SCOPE
(a) (b) C331-5 C331-6
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalentto: THEVENIN EQUIVALENT (Military)
125Q 190Q
OUTPUT O——WA——0 2.00V = Vire OUTPUT O——WA——0 2.02V = Vi
c3317 C331-8
Parameter Vx Output Waveform—Measurement Level
t - 1.5V 0.5V,
PXZ(-) Vou 4 .

f [\___. Vx C331-9

tpXZ(+) 2.6V 0.5V Vx
VoL
* C331-10
tPZX(+) Vihe 05&__’15——— Vou
Vx
[} C€331-11

tpzX(~) Vine Vy 4

osv?t | — VoL c331-12
tER(-) 1.5V Vou ‘

0s5ve ¥ C331-13

tER(+) 2.6V v 0.5V Vx
oL
t C331-14
tEA(+) Vihe O.SLE_— Vou
Vx
f C331-15

tBA(-) Vihe Vy } J._

O.SVf r———— VoL €331-16

(c) Test Waveforms and Measurement Levels

Switching Characteristics Over the Operating Rangel2]

Commercial
=20 -25
Parameter Description Min. | Max. | Min. | Max. | Unit
tpp Input to Output Propagation Delayl”] 20 25 ns
tico Input Register Clock to Output Delayl®] 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 Clockl®] 2 2 ns
tiH Input Register Hold Time from Input Clock®] 11 13 ns
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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 Delay(8] 35 40 ns
tRW Input Register Reset Widthl4 8] 35 40 ns
tIRR Input Register Reset Recovery Timel 8] 35 40 ns
tIAS Input to Input Register Asynchronous Set Delay(é] 35 40 ns
tisw Input Register Set Width[4 8] 35 40 ns
tISR Input Register Set Recovery Timel4: 8] 35 40 ns
twH Input and Output Clock Width HIGHI3. 9. 10] 12 15 ns
twi Input and Output Clock Width LOW!8. 9. 10] 12 15 ns
fMAX1 Maximum Frequency with Feedback in Input Registered Mode 27.0 238 MHz
(/(tico + ug)!]
fmax2 Maximum Frequency Data Path in Input Registered Mode (Lowest | 28.5 25.0 MHz
of 1/tico, 1/(twn + twr), or 1/(tjs + t]H)[Sl
tion—tiu33X | 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
ton Output Data Stable Time from Output Clock!®] 3 3 ns
ts Output Register Input Set-Up Time to Output Clockl®] 12 12 ns
tH Output Register Input Hold Time from Output Clock[%] 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 Time!%] 20 25 ns
toAS Input to Output Register Asynchronous Set Delayl%] 20 25 ns
tosw Output Register Set Width[°] 20 25 ns
tosrR Output Register Set Recovery Timel%] 20 25 ns
tEA Input to Output Enable Delayl14 15] 25 25 ns
tER Input to Output Disable Delayl14 15] 25 25 ns
tpzx Pin 14 to Output Enable Delayl14 15] 20 20 ns
tpxz Pin 14 to Output Disable Delayl14 15] 20 20 ns
fmMAX3 Maximum Freclluency with Feedback in Output Registered Mode 312 27.0 MHz
(U(tco + ts)'6-17)
fmaxa Maximum Frequency Data Path in Output Registered Mode (Low- | 41.6 333 MHz
est of 1/tco, 1/(twn + twr), or 1/(ts + tyy))l°]
tog—tig33X | 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 Model!0. 171 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.
9. Refer to Figure 3, configuration 3.
10. Refer to Figure 3, configuration 6.
11. Refer to Figure 3, configuration 7.

cept tpzxl, tpxzI, tpzx, and tpxz, which use part (b). Part (c) shows
the test waveforms and measurement levels.
15. Refer to Figure 3, configuration 4.
16. Refer to Figure 3, configuration 8.
17. Thisspecification is intended to guarantee that a state machine config-

12. Refer to Figure 3, configuration 9.

13. This specification is intended to guarantee interface compatibility of
the other members of the CY7C330 family with the CY7C331. This
specification is met for the devices noted operating at the same ambi-
ent temperature and at the same power supply voltage. These parame-
ters are tested periodically by sampling of production product.
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uration created with internal or external feedback can be operated
with output register and input register clocks controlled by the same
source. These parameters are tested by periodic sampling of produc-
tion product.

. Refer to Figure 3, configuration 10.
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Switching Characteristics Over the Operating Range!?] (continued)

Military
-25 -30 -40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input to Output Propagation Delay!’] 25 30 40 ns
tico Input Register Clock to Output Delayl* 8l 45 50 65 ns
tioH Output Data Stable Time from Input Clock* 8 5 5 5 ns
tis Input or Feedback Set-Up Time to Input Register Clockl®! | 5 5 5 ns
tiH Input Register Hold Time from Input Clockl4- 8] 13 15 20 ns
tIAR Input to Input Register Asynchronous Reset Delayl?: 8] 45 50 65 ns
HRW Input Register Reset Width[®] 45 50 65 ns
tIRR Input Register Reset Recovery TimelS] 45 50 65 ns
tiAs Input to Input Register Asynchronous Set Delay!®] 45 50 65 ns
tisw Input Register Set Width!(8] 45 50 65 ns
tisR Input Register Set Recovery Timel®] 45 50 65 ns
twH Input and Output Clock Width High(3.%-10] 15 20 25 ns
twL Input and Output Clock Width Lowl8. 9. 10] 15 20 25 ns
fmaxi Maximum frequency wnh Feedback in Input Registered 20.0 18.1 14.2 MHz
Mode (1/(tico + tis))!!
fmax2 Maximum frequency Data Path in Input R%lstercd Mode | 22.2 20.0 153 MHz
(Lowest of 1/tjco, 1/(twn + twr), or 1/(ts + ty)8]
tron—tig33X | Output Data Stable from Input Clock Mlnus 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
tou Output Data Stable Time from Output Clockl’] 3 3 3 ns
ts Output Register Input Set—Up Time to Output Clock!?] 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 Delayl!4. 1] 25 30 40 ns
ter Input to Output Disable Delayl!4 15) 25 30 40 ns
tpzx Pin 14 to Output Enable Delay““’ 15] 20 25 35 ns
tpxz Pin 14 to Output Disable Delayl!4: 13] 20 25 35 ns
fmax3 Maximum FrequencY w1th Feedback in Output Registered | 25.0 222 16.6 MHz
Mode )1/(tco + ls)
ftMaxa Maximum Frequency Data Path in Output chlbtered Mode | 33.3 25.0 20.0 MHz
(Lowest of 1/tco, 1/(twy + twr), or 1/(ts + tH)
ton—tip33X | Output Data Stable from Output Clock Mmu% Input Regis- [ 0 0 0 ns
ter Input Hold Time for 7C330 and 7C33213. 18]
fMAXS Maximum Frequency Pipelined Model!0- 171 28.0 23.5 18.5 MHz
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Switching Waveforms

REGISTER

REGISTER

ts[2°] — et ty

INPUT OR
1/O PIN

X

fe— tig —>le tyy —»
1/0 INPUT

CLOCKI6] }
OUTPUT

[— twH twi

CLOCKIS]

[ twH

< lon —>f

OUTPUT

[e— tionl'9) ——DI

\

tco |

21]

ticol'®)

[*- torm, tosp®!

SET AND tpol?!!

—

torn, tosr?']

RESET
INPUTSIE]

la— torm, tosrl2?

N

T
C331-17

OF PRODUCT — \
TERM INPUTIS. 15]

tea —»

PIN 14 AS OE[24]

tpxz tpzx

ouTPUT : BP———@' )4 X

toAR —

OUTPUT
REGISTER
RESET INPUTI6. 9]

OUTPUT
REGISTER
CLOCKI®. 91

[e— tggp —

torw —
}

torr

OUTPUT
REGISTER
SET INPUTIS. 9]

|
toas tosr

1/0 INPUT
REGISTER RESET
INPUTIS. 8]

1/0 INPUT
REGISTER
CLOCKIS. 8]

tiAR — tosw

tirw

tiRR

1/0 INPUT
REGISTER
SET INPUTI®. 8]

tias <—-—-—Pl tisr

le—— 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 togRr (set input) or torr
(reset input) prior to the other. This guarantees predictable register
states upon exit from Combinatorial mode.
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. When entering the Combinatorial mode, input and output register set

and reset inputs must be stable in a HIGH state a minimum of tjgg or
tirR and togr Or torR respectively prior to application of logic input
signals.

3. 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 tjgp
or tjrR and tosRr Or toRR respectively prior to the application of the
register clock input.

. Refer to Figure 3, configuration 5.
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CONFIGURATION 1

CONFIGURATION 2

CONFIGURATION 3

CONFIGURATION 4

CONFIGURATION 5

CONFIGURATION 6

[So—{»n ]

OE

1/0 PIN

| PRODUCT
(] 3 TEm
© ARRAY
INPUT OR 1/0 PIN
CLOCK/S/R
m INPUT 3
UNREGISTERED PRODUCT
INPUTORI/OPIN  |NPUT REGISTER ARRAY
PIN D Q } §
1/0 PIN ONLY

/O PIN

OUTPUT REGISTER
[P | 3 o af—{>o—rn]
UNREGISTERED PR%%L&CT OE I/0 PIN
INPUT OR 1/O PIN
Y
ARRA SET ] RESET
m CLOCK/S/R S
INPUT O
UNREGISTERED
INPUT OR I/O PIN
PIN h
PRODUCT
INPUT OR 1/O PIN :gm OUTPUT ENABLE
@ 3 )
S
INPUT OR 1/O PIN 1/0 PIN
PIN
14
INPUT OR 1/0 PIN OUTPUT ENABLE
PRODUCT
m » TEAM jl PIN I
O ARRAY
INPUT OR 1/O PIN /O PIN
INPUT REGISTER OUTPUT REGISTER
1/0 PIN ONLY 1/0 PIN
I > —
DATA INPUT A PR%L’)RL:ACT A OF DATA
CLOCK CLOCK
UNREGISTERED ARRAY ouTPUT
INPUT OR 1/O PIN
PIN I §
CLOCK INPUT C331-19

Figure 3. Timing Configurations
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CONFIGURATION 8

CONFIGURATION 9

CONFIGURATION 10

CY7C331

DATA INPUT INPUT REGISTER

PIN

D ‘”_K

A CLOCK

PRODUCT
TERM

aAnnay
ARRAY

PIN 9?
DATA OUTPUT OE

o]

INPUT
REGISTER

m CLOCK INPUT ’ '
o

CLOCK

OUTPUT REGISTER

m DATA INPUT »
O

OUTPUT REGISTER

PRODUCT
TERM
ARRAY

CLOCK

D Q
AG

CLOCK

@ o
DATAOUTPUT | OF A
T

xq

m CLOCK INPUT >
O

[

331 INPUT 330 OR 332
REGISTER INPUT REGISTER
—To o e =
OE
A A
PRODUCT
TERM
ARRAY
cLock
331 OUTPUT 330 OR 332
REGISTER INPUT REGISTER
D O i e ) ] o -
OE
A A
PRODUCT
TERM
ARRAY

L/

CLOCK

Figure 3. Timing Configurations (continued)

2-121

C331-20

C331-21



3,; CYPRESS

CY7C331

CY7C331 Logic Diagram (Upper Half)
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CY7C331 Logic Diagram (Lower Half)
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Ordering Information
Icct1 | tep | ts | tco Package Operating
(mA) | (ns) | (ns) | (ns) Ordering Code Name Package Type Range
130 20 12 20 | CY7C331-20HC Ho64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C331-20JC Jo4 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 Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C331-25LMB Lo64 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 Ho64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C331-25JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C331-25PC P21 28-Lead (300-Mil) Molded DIP
CY7C331-25WC w22 28-Lead (300-Mil) Windowed CerDIP
150 30 15 30 | CY7C331-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C331-30HMB Hé64 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 Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C331-40LMB Lo64 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
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
VIH 1,2,3
ViL 1,2,3
Iix ,2,3
loz 1,2,3
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
tpD 9,10, 11
tIAR 9,10, 11
tiAs 9,10, 11
tpxz 9,10, 11
tpzX 9,10, 11
tER 9,10, 11
tEA 9,10, 11
ts 9,10, 11
ty 9,10, 11

Document #: 38-00066—D
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Features

12 T/ maocracalls aach h
14 1/ MaACrocens eads

g

— Registered, latched, 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 inputs with configurable
polarity control

CYPRESS

CY7C332

Registered Combinatorial

® 13 input macrocells, each having:
— Complementary input

— Register, latch, or transparent
access

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

— 120 mA typical I¢c quiescent

— 180 mA max.

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

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

e UV-erasable and reprogrammable

e Programming and operation 100%
testable

EPLD

Functional Description

The CY7C332is a versatile combinatorial
PLD with I/O registers on-board. There
are 25 array inputs; each has a macrocell
that may be configured as a register, latch,
orsimple buffer. Outputs have polarity and
three-state control product terms. The al-
location of product termsto I/O macrocells
is varied so that functions of up to 19 prod-
uct terms can be accommodated.

I/0O Resources

Pins 1 through 7and 9 through 14 function
as dedicated array inputs. Pins 1 and 2
function as input clocks as well as normal
inputs. Pin 14 functions as a global output
enable as well as a normal input.

Logic Block Diagram

O/, Iy4 o Ig

[M_Fl [

Vss le

D

I8 I

[ [

[l _[s1 [¢]

[ 13/CK2  Io/CK1

LG

PROGRAMMABLE AND ARRAY

(192 x 50) s

it

f
A
o
A
I

Il

Il

't

1/0s 1/04

1103 110, 1104 /00

1041 1019 1/0g 1/0g 1107 1106 Vss Vee c332-1
Selection Guide
Icci (mA) tico/tpp (ns) tig (ns)
Generic Part Number Commercial Military Commercial Military Commercial Military

7C332-15 130 18/15 3

7C332-20 120 160 20 23/20 3 4
7C332-25 120 150 25 25 3 4
7C332-30 150 30 4
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Pin Configuration

LCC/PLCC
Top View

4321282726

5 25 1/03

6 24P 10,

7 23 P 10g

8 22P vee

9 21 P vss

10 208 1/0g

" 121314 1516 171810 P 107
-N - O @©

78 ) 88 a2

I/O Resources (continued)

PIN 1 U—l:)D_ oK

PIN 1.50
PIN 2 D———F)D_ ok
PIN 2.50 c332-3

Figure 1. CK1 and CK2

Pins 15 through 20 and 23 through 28 are connected to 1/O macro-
cells and may be combinatorial outputs as well as registered or di-
rect inputs.

Input Macrocell

INPUT REGISTER
WNPUT TO ARRAY
PIN o Q
0
PIN 1, CK1 ——] INPUT
1 | cLock D_>
PIN2,CK2 =——{ MUX
I c3 I |
c2 co ct
C332-4
C3|C2|C1]|CO Input Register Option
Combinatorial
Illegal

Registered, CLK1, Rising Edge
Registered, CLK2, Rising Edge
Registered, CLK1, Falling Edge
Registered, CLK2, Falling Edge
Latched, CLK1, LOW Transparent
Latched, CLK2, LOW Transparent
Latched, CLK1, HIGH Transparent
Latched, CLK2, HIGH Transparent

—_—O D e D O K
— OO OO XY
[ Y g S O N O .

SO O et O

There are 13 input macrocells, corresponding to pins 1 through 7
and 9 through 14. Each macrocell has a clock that is selected to
come from either pin 1 or pin 2 by configuration bit C2. Pins 1 and
2 are clocks as well as normal inputs. There is no C2 configuration
bit for either of these two input macrocells. Macrocells connected
to pins 1 and 2 do not have a clock choice, but each has a clock com-
ing from the other pin.

Each input macrocell can be configured as a register, latch, or sim-
ple buffer (transparent path) to the product term array. For aregis-
ter the configuration bit, C0, is 1 (programmed) and Cl is 1. For a
latch, COisOand C1is 1. If both CO and C1 are O (unprogrammed),
then the macrocell is completely transparent.

Configuration bit C3 determines the clock cdge onwhich the regis-
ter is triggered or the polarity for which the latch is asserted. This
clock polarity can be programmed independently for each input
register. These confirmation options are available on all inputs, in-
cluding those in the I/O macrocell.

If C3 is 0 (unprogrammed), the clock will be rising-edge triggered
(register mode) or HIGH asserted (latch mode). If C3 is 1 (pro-
grammed), the clock will be falling-edge triggered (register mode)
or LOW asserted (latch mode).

I/0 Macrocell

There are 12 I/O macrocells corresponding to pins 15 through 20
and 23 through 28. Each macrocell has a three-state output control
and XOR product term to dynamically control polarity, and a con-
figurable feedback path.

For each I/O macrocell, the three-state control for the output may
be configured two ways. If the configuration bit, C4, is a 1 (pro-
grammed), then the global OE signal is selected. Otherwise, the
OE product term is used.

For each I/O macrocell, the input/feedback path may be confi-
gured asaregister, latch, or shunt. There are two configuration bits
per 1/0 macrocell that configure the feedback path. These are pro-
grammed in the same way as for the input macrocells.

For each I/O macrocell, the input register clock (or Latch Enable)
that is used for the input/feedback path may be selected as pin 1
(select bit, C2, not programmed) or pin 2 (select bit, C2, pro-
grammed).

Array Allocation to Output Macrocell

The number of product terms in each output macrocell sum is posi-
tion dependent. Table 1 summarizes the allocation.

Table 1. Product Term Allocation in Output Macrocell

Macrocell Pin Number Product Term
0 28 9
1 27 19
2 26 11
3 25 17
4 24 13
5 23 15
6 20 15
7 19 13
8 18 17
9 17 11
10 16 19

11 15 9

Figure 2. Input Macrocell

2-127




CYPRESS

CY7C332

Maximum Ratings

PIN 14 INVERTED, OF  mmmmmet-| OUTPUT

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

o ENABLE Storage Temperature ................... —65°C to +150°C
T Ambient Temperature with
c4 Power Applied ........................ =55°Cto +125°C
Supply Voltage to Ground Potential
fD-_—» > I F',/I% | (Pin22toPins8and21) .................. -0.5Vto +7.0V
- DC Input Voltage ........................ -3.0V to +7.0V
Output Current into Outputs (LOW) ............... 12mA
MACROCELL T
INPUT REGISTER Static Discharge Voltage ........................ >2001V
TO ARRAY (per MIL-STD-883, Method 3015)
@ ° Latch-Up Current ................covveu... >200 mA
L inpuT DC Programming Voltage .....................o.... 13.0v
PIN 1, CK1 , Cbl%?(K D—> g 8 8
PNz 2 Cis : B Operating Range
| co c1 Ambient
c2 Range Temperature Vee
C332-5 Commercial 0°Cto +75°C 5V £ 10%
Figure 3. 1/O Macrocell Militarym —55°Cto +125°C 5V + 10%
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
Vou Output HIGH Voltage Ve = Min, Ioy = —3.2mA | Commercial 24 \%
VIN =V, \%
IN = VI O I T = —2mA | Military
VoL Output LOW Voltage Vce = Min, IoL = 12mA Commercial 0.5 \%
ViN=VgorV
IN = VI O VI T S mA Military
ViH Input HIGH Voltage Guaranteed HIGH Input, all Inputs(?] 22 \%
ViL Input LOW Voltage Guaranteed LOW Input, all Inputs(2] 08 | Vv
Ix Input Leakage Current Vss < VIN < Ve, Vee = Max. -10 | +10 | pA
Ioz Output Leakage Current Ve = Max,, Vss < Vour < Ve, —40 | +40 | pA
Isc Output Short Circuit Current | Vcc = Max., Voyr = 0.5VE] -30 | =90 | mA
Icc1 Standby Power Supply Vce = Max., Viy = GND Commercial 120 | mA
C Outputs O
urrent utputs Upen Commercial —15 130
Military 150
Military —20 160
Ice2 Power SupPly Current at Vce = Max. Commercial 180 | mA
Frequencyl(4>] Outputs Disabled (In High Z State)
Device Operating at fpax o0
External (fmax1) Military 200
Notes:
1. Ta is the “instant on” case temperature. 4. Tested by periodic sampling of production product.
2. These are absolute values with respect to device ground and all over- 5. Refer to Figure 4 configuration 2.
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 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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Capacitancel®)
Parameter Description Test Conditions Max Unit
CIN Input Capacitance ViN = 2.0V atf=1MHz, 10 pF
Cout Output Capacitance Vour = 20V atf = 1 MHz, 10 pF
Note:
6. Testedinitially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1313Q R1313Q
(470Q MIL) (470Q MIL) ALL INPUT PULSES
5V 5V 3.0v
OUTPUT 4 OUTPUT p s0% 0%
50 pF $ R2208Q $ R2.208Q 10% 10%
I_ 'L (319Q MIL) 5 pF _T_ _]’L(319sz MIL)
INCLUDING = = INCLUDING = = <5ns <5ns
JIG AND JIG AND
SCOPE SCOPE
(a) (b) C332-6 C332-7
Equivalent to: THEVENIN EQUIVALENT (Commercial) Equivalentto:  THEVENIN EQUIVALENT (Military)
125Q 190Q2
OUTPUT O——wWA——0 2.00V = Vinc OUTPUT O———WA——0 2.02V = Vym
C332-8 c332-9
Parameter Vx Output Waveform—Measurement Level
tpxz(- 1.5V I-_
PXZ(-) Von } - )
O.SV} —Vx C332-10
tpXZ(+) 2.6V 0.5V Vx
VoL
. L) c332-11
tPZX(+) Vihe 0.5V Vou
Vx
' c332-12
tpzx(- V, \I._
PZX(-) the Vx 4
os5v! Vo C332-13
tER(- 1.5V f—
ER(-) Vou ‘ .
0.5\/* Vx C332-14
tER(+) 2.6V ()-5\’& IRV
VoL
L} [ C332-15
tEA(+) Vihe O-SVi  ————————— Vou
A\
X L} [ C332-16
tEA(-) Vine Vy ) ‘,'—
0svt Vo casz-17

(c) Test Waveforms and Measurement Levels
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Switching Characteristics Over the Operating Rangel?]

Commercial Military
-1507 -20 -25 -207] -25 =30
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. [ Max. | Min. | Max. | Unit
tpD Input to Output 15 20 25 20 25 30 ns
Propagation Delay!8]
tico Input Register Clock to 18 20 25 23 25 30 ns
Output Delayl®]
tis Input or Feedback 3 3 3 4 4 4 ns
Set-Up Time to Input
Register Clock(*]
tiH Input Register Hold 3 3 3 4 4 4 ns
Time
tEA Input to Output Enable 20 20 25 25 25 30 ns
Delay[m 11]
tER Input to Output Disable 20 20 25 25 25 30 ns
Delay[“’v 11]
tpzx Pin 14 Enable to Qutput 15 15 20 20 20 25 ns
Enable Delay!® 12]
tpxz Pin 14 Disable to Qut- 15 15 20 20 20 25 ns
put Disable Delay(® 12]
twH Input Clock Width 9 10 10 10 10 12 ns
Highl4 9]
twL Input Clock Width 9 10 10 10 10 12 ns
Lowl4 9]
tioH Output Data Stable 3 3 3 3 4 4 ns
Time from Input Regis-
ter Clock Inputl”- 9
tion — tig | Output Data Stable 0 0 0 0 0 0 ns
Time This Device Minus
I/P Reg Hold Time
Same Devicel”. 13, 14]
tiloH — Output Data Stable 0 0 0 0 0 0 ns
tiyg 33x Time Minus I/P Reg
Hold Time 7C330 and
7C332 Devicel® 5]
tpE External Clock Period 21 23 28 27 29 34 ns
(tico + tis)l?
fmMaxi Maximum External 47.6 434 35.7 37 344 29.4 MHz
Operating Freq{uency
((tico + )1’
fmax Maximum Frequency 55.5 50.0 40.0 50.0 40.0 333 MHz
Data Pathl(%]
Notes:
7. Preliminary specifications. 14. This specification is intended to guarantee that configuration 5 of Fig-
8. Refer to Figure 4 configuration 1 ure 4 with input registered feedback can be operated with all input reg-
9. Refer to Figure 4 configuration 2. ister clocks controlled by the same source. These parameters are

tested by periodic sampling of production product.

15. This specification is intended to guarantee interface compatibility of
the other members of the CY7C330 family with the CY7C332. This
specification is met for the devices noted operating at the same ambi-
enttemperature and at the same power supply voltage. These parame-
ters are tested periodically by sampling of production product.

10. Part (a) of AC Test Loads and Waveforms is used for all parameters
except tga, tER, tpzx, and tpxz, which use part (b). Part (¢) shows test
waveform and measurement reference levels.

11. Refer to Figure 4 configuration 3.

12. Refer to Figure 4 configuration 4.

13. Refer to Figure 4 configuration 5.
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PRODUCT
CONFIGURATION 1 m 3 TERM >0 m
O ARRAY
INPUT OR /0 PIN OE 1/0 PIN
INPUT REGISTER
| PRODUCT
CONFIGURATION 2 -___ ‘ ——5_: TERM >0 m
|  ARRAY
INPUT OR 1/0 PIN Af OE 110 PIN
CLOCK 1 OR 2
PRODUCT
CONFIGURATION 3 TERM OUTPUT ENABLE
ARRAY
[ ] 3
INPUT OR 1/O PIN 1/0 PIN
| PIN I
4
CONFIGURATION 4 OUTPUT ENABLE
PRODUCT
m 13 TERM
* ARRAY
INPUT OR 1/0 PIN

INPUT REGISTER
DATA
INPUT . _—K
*’[\ PRODUCT
TERM
CONFIGURATION 5 CLOCK 1 OR 2 ARRAY
OUTDQJ'%I PIN } m"—‘
INPUT
OE _/F REGISTER
CLOCK 10R 2 C332-18
Figure 4. Timing Configurations
Switching Waveforms
INPUT OR 4
1/O PINI16] N Z

fa— t|s[5l — !|H[5|

INPUT
CLOCKI'7] /) 'K 7|
1 t

la— teall1] —] WH 1

PIN 14
AS OE

l—— tIOHIS] —

XXX

ticol®!
tepl®)

OUTPUT

C332-19

Notes:

16. Because OE can be controlled by the OE product term, input signal
polarity for control of OE can be of either polarity. Internally the
product term OE signal is active HIGH.

17. Since the inputregister clock polarity is programmable, the input clock
may be rising- or falling-edge triggered.
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CY7C332 Logic Diagram (Upper Half)
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CY7C332 Logic Diagram (Lower Half)

CY7C332
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Ordering Information
Icct | tico/tep | tis tiH Package Operating
(max) (ns) (ns) | (ns) Ordering Code Name Package Type Range

120 18/15 3 3 CY7C332-15HC Ho64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C332-15JC Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C332-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C332-15WC w22 28-Lead (300-Mil) Windowed CerDIP

120 20 3 3 CY7C332-20HC H64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C332-20JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C332-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C332-20WC w22 28-Lead (300-Mil) Windowed CerDIP

160 23/20 4 4 CY7C332-20DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C332-20HMB Ho4 28-Pin Windowed Leaded Chip Carrier
CY7C332-20LMB Lo4 28-Square Leadless Chip Carrier
CY7C332-20TMB T74 28-Lead Windowed Cerpack
CY7C332-20WMB w22 28-Lead (300-Mil) Windowed CerDIP

120 25 3 3 CY7C332-25HC H64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C332-25)C Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C332-25PC P21 28-Lead (300-Mil) Molded DIP
CY7C332-25WC w22 28-Lead (300-Mil) Windowed CerDIP

150 25 4 4 CY7C332-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C332-25HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C332-25LMB L64 28-Square Leadless Chip Carrier
CY7C332-25TMB T74 28-Lead Windowed Cerpack
CY7C332-25WMB w22 28-Lead (300-Mil) Windowed CerDIP

150 30 4 4 CY7C332-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C332-30HMB Ho4 28-Pin Windowed Leaded Chip Carrier
CY7C332-30LMB Lo64 28-Square Leadless Chip Carrier
CY7C332-30TMB T74 28-Lead Windowed Cerpack
CY7C332-30WMB w22 28-Lead (300-Mil) Windowed CerDIP
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameter Subgroups
VoH 1,2,3
VoL 1,2,3
Viy 1,2,3
ViL 1,23
Iix 1,2,3
loz 1,2,3
Icct 1,2,3

Switching Characteristics

Parameter Subgroups
tis 9,10, 11
iy 9,10, 11
tico 9,10, 11
tpD 9,10, 11
tpxz 9,10, 11
tpzX 9,10, 11
tER 9,10, 11
tEA 9,10, 11

Document #: 38—00067—-D
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Features

100-MHz output registered

operation

Twelve I/O macrocells, each having:

— Registered, three-state 1/0 pins

— Input and output register clock se-
lect multiplexer

— Feed back multiplexer

— Output enable (OE) multiplexer

Bypass on input and output registers

All twelve macrocell state registers
can be hidden

User configurable 1/0 macrocells to
implement JK or RS flip-flops and T
or D registers

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

Four dedicated hidden registers

Twelve dedicated registered inputs
with individually programmable by-
pass option

CY7C335

Universal Synchronous EPLD

Three separate clocks—two input

clocks, two output clocks

Common (pin 14—controlled) or

product term—controlled output en-

able for each 1/O pin

256 product terms—32 per pair of

macrocells, variable distribution

Global, synchronuus, product term—

controlled state register set and re-

set—inputs to product term are

clocked by input clock

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

— 10-ns input register clock to state
register clock

28-pin, 300-mil DIP, LCC, PLCC

Erasable and reprogrammable

[
L]
® Programmable security bit
Functional Description

The CY7C335isahigh-performance, eras-
able, programmable logic device (EPLD)
whose architecture has been optimized to
enable the user to easily and efficiently

construct very high performance state ma-
chines.

The architecture of the CY7C335, consist-
ing of the user-configurable output macro-
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.

The four clocks permit independent, syn-
chronous state machines to be synchro-
nized to each other.

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

The CY7C335 is available in a wide variety
of packages including 28-pin, 300-mil plas-
tic and ceramic DIPs, PLCCs, and LLCCs.

Logic Block Diagram
OFE/ly lo

ﬂl_ll_l

la

[

Iz [ Vss

[ W/CLK3  Ip/CLK2  CLK1

l_lﬂl_ll—ll’ll_ll—ll—l[—l[—l

H # 8 H H H 8 8 4 + =
4 <:l 4 P = 4 “ 4 4 4 4
<: <: <: <: <t <: <: <: <: <:
1104y 11010 1/0g 1/0g 1107 /06 Vss Ve 1/0s 1104 1104 1102 1104 Y0 caas-1
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/03
1104
1/0s
Vee
Vss
1/0g
/07

C335-2

Selection Guide

25 103
24P 10,
23 10s
228 Ve
21 P vgs
20 1/0g
b0 1o,
o @©
e ©335-3

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

Iccr (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
Number of Bits Value Function

Configuration Bit

CO0 Output Enable 12 Bits, 1 Per

0—Virgin State

Output Enable Controlled by Product Term

Select MUX 1/0 Macrocell

I—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 1/0 Macrocell

1—Programmed

1/0 Macrocell is Configured as an Input and
Output of Input Path is Fed to Array

C2 1/0O Macrocell
Input Register

12 Bits, 1 Per
1/0 Macrocell

0—YVirgin State

ICLK1 Controls the 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

12 Bits, 1 Per

C3 Input Register
1/0 Macrocell

Bypass MUX—

0—Virgin State

Selects Input to Feedback MUX from Input
Register

1/0 Macrocell

1—-Programmed

Selects Input to Feedback MUX from 1/0 pin

C4 Output Register 12 Bits, 1 Per

0—Virgin State

Selects Output from the State Register

Bypass MUX /0 Macrocell

1—Programmed

Selects Output from the Array, Bypassing the State
Register

16 Bits, 1 Per /O
Macrocell and 1 Per

C5 State Clock MUX

0—Virgin State

State Clock 1 Controls the State Register

Hidden Macrocell

1—Programmed

State Clock 2 Controls the State Register

C6 Dedicated Input 12 Bits, 1 Per
Register Clock Dedicated Input

0—Virgin State

ICLK1 Controls the Input Register I/O Macrocell
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)

Architecture
Configuration Bit

Number of Bits

Value

Function

(o7 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
C9 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 I/0 Macrocell 6 Bits, 1 Per 0—Virgin State Selects Data from I/0 Macrocell Input Path of
(11-16) | Pair Input 1/O Macrocell Macrocell A of Macrocell Pair
Select MUX Pair 1—Programmed Selects Data from 1/0 Macrocell Input Path of
Macrocell B of Macrocell Pair
INPUT REGISTER 'REa. l!:tT ARRAY
BYPASS
’NPF:[,:]JT D Q MUX
ICLK1 D “
cLock >
ICLK2 1] MUX
CE C335-4

Figure 1. CY7C335 Input Macrocell
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1
PIN 14: OE —{ QUTPUT

Cco

ENABLE

OUTPUT REG
BYPASS MUX

/0

INPUT REGISTER

Q D e

PIN

TO ARRAY SHARED
INPUT
MUX 1

— |

CX (11 — 16) FROM ADJACENT MACROCELL

OUTPUT ENABLE PRODUCT TERM ol Mux
SET PRODUCT TERM c4
1
XOR PRODUCT TERM S
0
— — e
0
SCLK1 ——— STATE a
;| O > R
SCLK2 ——— MUX
—— C5 l
RESET PRODUCT TER o
TO ARRAY FEED 1
BACK INPUT
BYPASS
7 c2 MUX [0
C1 |
ICLK1 0 !
INPUT cs
CLOCK
N O [ —
ICLK2 p
0

Figure 2. CY7C335 Input/Output Macrocell
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SET PRODUCT TERM

XOR PRODUCT TERM AL
D Q
L 3
§
0
SCLKt ——{ STATE
.| cx > 5 @
SCLK2 ——— MUX
|
cs

TO ARRAY :II

RESET PRODUCT TERM

C335-6

Figure 3. CY7C335 Hidden Macrocell

SCLK2 TO OUTPUT MACROCELLS AND HIDDEN MACROCELLS

PIN 1 | !

PIN 2

l 1 l ICLK1 ICLK2 SCLK1 TO OUTPUT MACROCELLS AND HIDDEN

MACROCELLS

I 1 TO ARRAY
MUX

C9 0

PIN3

o [Mux

o | Mux >

MUX

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,
not tested.)

Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Mnthod 3015)

Storage Temperature .................. —65°Cto +150°Cc  Latch-UpQurrent . >200 mA
Ambicnt Temperature with DC Programming Voltage ......................... 13.0V
l?uwcr Applied ............... SRRRIREE -55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin22toPins8and21) ................. -0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... =0.5V to +7.0V Commercial 0°Cto +75°C 5V = 10%
DC Input Voltage ....................... -3.0Vto +7.0V Industrial —40°C to +85°C 5V + 10%
Output Current into Outputs (Low) ............... 12 mA Military[!] Z55°C t0 +125°C SV + 10%
Electrical Characteristics Over the Operating Rangel?]
Parameter Description Test Conditions Min. | Max Unit
VOH Output HIGH Voltage Vee = Min,, Ion = -32mA Com’l 24 v
Vin=ViorViL - e TR Mil/Ind
VoL Output LOW Voltage Vee = Min, IoL = 12mA Com’l 0.5 \%
ViN = Vigor Vi foL = 8 mA Mil/ind
ViH Input HIGH Level Guaranteed Input Logical HIGH Voltage for All InputsPl | 2.2 \%
ViL Input LOW Level Guaranteed Input Logical LOW Voltage for All Inputst] 0.8 \
Iix Input Leakage Current Vss < VIN < Ve, Voo = Max. -10 10 wA
loz Output Leakage Current Vee = Max., Vgs < Vour < Vee —40 40 uA
Isc Output Short Circuit Current | Ve = Max., Voyr = 0.5VI43] -30 [ =90 | mA
Icey Standby Power Vee = Max,, Vin = GND Com’l 140 mA
Supply Current Outputs Open MilInd 160 A
lcea Power Supply Current Vee = Max., Com’l 180 mA
at Frequency! Outputs Disabled (in High Z State), .
Device Operating at fyax External (fyaxs) | Mil/Ind 200 | 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

Notes:

1. tais the “instant on” case temperature.

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 and all over-
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 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.

2-141



CY7C335

CYPRESS

AC Test Loads and Waveforms (Commercial)

R1313Q
(470Q MIL/IND)
VO vy ALL INPUT PULSES
3.0V
OUTPUT
50 pF e 2?283 I/Ind) 10‘79:)% 90:60%
pl i (319Q Mil/In
GND
INCLUDING :_L L
JIG AND - - <3ns <3ns
SCOPE
(a) C335-8 (b) C335-11
R = 125Q (190Q MIL) R = 125Q (190Q MIL)
OUTPUT® J_ MW~ 1 OUTPUT ’
Vry = 2.00V _J_ _]..
C=50pF1- 1— (ggszu C=5pF1— 1- Vg
ov OV cC335-9 ov ov C335-10
(c¢) Thévenin Equivalent (Load 1) (d) Three-state Delay Load (Load 2)
Parameter Vx Output Waveform—Measurement Level
tpxz (—) L5V v ¥
OH 0.5V Vx C335-12
tpxz (+) 2.6V 0.5V Vx
VoL [} C335-13
tpzx (+) Vin v 0.5V Vou
X L] Ca35-14
tpzx (=) Vin Vx L <
0.5V [} T VoL C335-15
tcer (—) 1.5V Vou ¥ - I-—'
0.5V [} Vx C335-16
tcer (+) 26V v 05V —*—’f—__ Vi
oL ) C335-17
tcea (+) Vin v 0.5V Von
X [ ) C335-18
tcea () Vin Vx i —
0.5V [} T 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.J Max. Min.] Max. | Min, [Max. Unit
Combi ial 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
ts 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
tiIoH 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 Regxster Hold Time for 7C330, 7C332, and
7C335(61
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 50 50 45.4 35.7 MHz
Registered Mode (Lowest of 1/(tjco+tis) &
Uty + tw))
fmax2 Maximum Frequency Data Path in Input Registered | 55.5 55.5 50 40 MHz
Mode (bowest of (1/(tico), 1/(twn +twr),
(s +t))C)
tICEA Input Clock to Output Enabled 17 17 20 25 ns
tICER Input Clock to Output Disabled 15 15 20 25 ns
Output Registered Mode Par ters
tCEA Output Clock to Output Enabled[®] 17 17 20 25 ns
tCER Output Clock to Output Disabled!5] 15 15 20 25 ns
ts Output Register Input Set-Up Time from Output | 8 9 12 15 ns
Clock
tH Output Register Input Hold Time from Output 0 0 0 0 ns
Clock
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)l]
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)!®]
ton2—tig | Output Data Clock Stable Time From Output 0 0 0 0 ns
Clock Minus Input Register Hold Timel5]
fMAX3 Maximum Frequency wnh Internal Feedback in 100 833 66.6 50 MH:z
Output Registered Model5
fmMAX4 Maximum Frequency of (2) CY7C335s in Output 58.8 50 41.6 333 MHz
Registered Mode (bowesl of 1/(tco + ts) &
1w + twn)P!
fMAXS Maximum Frequency Data Path in Output Regis- | 111 100 83.3 62.5 MHz
tered Mode gLowest of 1/(tco), 1/(twL + twh),
1(ts + ty))l°)
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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
tog — tig | Output Data Stable from Output Clock Minus 0 0 0 0 ns
33x Input Register Hold Time for 7C330, 7C332, and

7C33506
tcos Input Clock to Output Clock 10 12 15 20 ns
fmaxe Maximum Frequency Pipelined Mode (Lowest of | 100 833 66.6 50 MHz

1/(tcos), U(tco), U(twr + twr), 1(tis + tip)l]
fMAX7 Maximum Frequency of (2) CY7C335sin Pipelined | 90.9 833 66.6 50 MHz

Mode (Lowest of 1/(tco + tis) or 1/tcos)

Power-Up Reset Parameters
tPOR [Power-UpResctTime[S»ﬂ J I 1 r | 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

tpp 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 HIGH! 5 6 8 10 ns
twr Input and Output Clock Width LOWI5] 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
tioH Output Data Stable Time from Input Clock 3 3 3 3 ns
tion — tin | 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
fmax1 Maximum Frequency of (2) CY7C335s in Input | 38.4 384 35.7 29.4 MHz

Registered Mode (Lowest of 1/(tico + tis) &
1(twr + twi))P)

fmax2 Maximum Frequency Data Path in Input Regis- 43.4 434 40 333 MHz
tered Mode fLowest of (1/(tico), 1/(twH + twL),
(ts + typ))]
fICEA Input Clock to Output Enabled 20 20 25 30 ns
tJICER 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 OutputRegister InputSet-Up TimetoOutputClock | 10 12 15 20 ns
tH Output Register Input Hold Time from Output [ 0 0 0 0 ns
Clock
tco Output Register Clock to Output Delay 11 12 15 20 ns

Notes:

6. This specification is intended to guarantee interface compatibility of 7. This part has been designed with the capability to reset during system
the other members of the CY7C330 family with the CY7C335. This power-up. Following power-up, the input and output registers will be
specification is met for the devices operating at the same ambient tem- reset to a logic LOW state. The output state will depend on how the
perature and at the same power supply voltage. 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
tco2 Output Register Clock or Latch Enable to Combinato- 22 23 30 35 ns
rial Output Delay (Through Logic Array)[S]
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)[®]
toH2—tiH | Output Data Clock Stable Time From OutputClock | 0 0 0 0 ns
Minus Input Register Hold Timel’]
fMAX3 Maximum Frequency with Internal Feedback in 83.3 66.6 50 40 MH:z
Output Registered Model5
fmax4 Maximum Frequencyof (2) CY7C335sin Output Reg- | 47.6 41.6 333 25 MHz
istered Mode (Lower of 1/(tco + ts) &
Y(twe + twr)))
fMAXS Maximum Frequency Data Path in Output Registered | 90.9 83.3 62.5 50 MHz
Mode (Lowest of 1/(tco), 1/(twL + twH),
1/(ts + tp)?)
toH — tiy | 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 Par ters
tcos Input Clock to Output Clock 12 15 20 25 ns
fmaxe Maximum Frequency Pipelined Mode 833 66.6 50 40 MH:z
(Lowest of l{g]lcos), 1/(tss), or 1/(tco)),
1A(1gs + tipp)"
fmax7 Maximum Frequency of (2) CY7C335s in Pipelined | 71.4 66.6 50 40 MH:z
Mode (Lowest of 1/(tco + tis) or 1/tcos)

Power-Up Reset Parameters

tPOR

] Power-Up Reset TimelS: 7]

[+ [ T v ] Tt o
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Block Diagram (Page 1 of 2)
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Block Diagram (Page 2 of 2)
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Ordering Information

CY7C335

fmax Icci Package Operating
(MHz) (mA) Ordering Code Name Package Type Range

100 140 CY7C335-100HC Ho64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-100JC Jo4 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 Ho4 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 H64 28-Pin Windowed Leaded Chip Carrier
CY7C335-83LMB Lo4 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 Ho64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C335-83JC Jo4 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 Hé64 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 Muilitary
CY7C335-66HMB Ho64 28-Pin Windowed Leaded Chip Carrier
CY7C335-66LMB Lo4 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
CY7C335-66JC J64 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 Hé64 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)
fmax Icci Package Operating
(MHz) (mA) Ordering Code Name Package Type Range

50 160 CY7C335-50DI D22 28-Lead (300-Mil) CerDIP Industrial
CY7C335-50HI Ho64 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 Heé4 28-Pin Windowed Leaded Chip Carrier
CY7C335-50LMB Lo64 28-Square Leadless Chip Carrier
CY7C335-50QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C335-50WMB w22 28-Lead (300-Mil) Windowed CerDIP

40 160 CY7C335-40DI 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 Lo4 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
VIH 1,2,3
VIL 1,2,3
IIX 1, 2, 3
Ioz 1,2,3
Icc 1,2,3

Switching Characteristics

Parameter Subgroups
tpD 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

High speed: 100-MHz operation
—tcp = 10 ns

—tcko = 8ns

—tas =2ns

11-bit-wide state word

Can be programmed as asynchronous
PROM tpp = 18 ns

o Optimum speed/ power

Individually bypassable input and
output registers

Individually programmable address/
feedback muxes

Synchronous and asynchronous chip
select

Synchronous and asynchronous INIT
and programmable initialize word

16 outputs (CY7C259)
Software support

CY7C258 available in 28-pin, 300-mil
plastic and ceramic DIP, LCC, PLCC

CY7C259 available in 44-pin LCC and
PLCC

Reprogrammable in windowed
packages

Capable of withstanding greater than
2001V static discharge

CYPRESS

CY7C258
CY7C259

2K x 16 Reprogrammable
State Machine PROM

Functional Description

The CY7C258 and CY7C259 are 2K x 16
CMOS PROMs specifically designed for
use in state machine applications.

State machines are one of the most com-
mon applications for registered PROMs.
The CY7C258 and CY7C259 feature in-
ternal state feedback and a variety of pro-
grammable features to support 100-MHz
state machines with as many as 2,048 dis-
tinct states.

It is easy to use a PROM as a state ma-
chine. Each array location contains out-
put data as well as information fed back
to select the next state. Note that a
PROM is only limited by the number of
array inputs. If a given state machine can
be impiemented in the number of inputs/
feedbacks available (11 on the
CY7C258/259), then it will always fit in
the device. No software minimization is
required.

Among the programmable features of the
CY7C258/CY7C259 are individually by-
passable input and output registers. The
registers run off the same clock for pipeline
capability. Each individual register can be
programmed to capture data at the rising
edge of the clock or to be transparent.

The registers at the inputs are useful for
signals that require short set-up times
(tas = 2 ns). The input register does
introduce a cycle of latency, however. For
signals that directly affect the next state of
the machine, each input register can be
bypassed. Note that the cycle time re-
mains the same (10-ns min.), even if the
inputs are bypassed.

Registers at the output are used to hold
both state information and output data.
These registers are also bypassable for max-
imum flexibility. Occasionally, an individual
output cannot wait for the next clock edge.
These outputs are sometimes called Mealy
outputs, and can be created by bypassing
the appropriate output register.

Since the CY7C258 and CY7C259 con-
tain a 2K array, they each require 11 in-
puts. Each of these inputs can come from
an input pin or from internal output regis-
ter feedback. Eleven individually pro-
grammable address muxes allow the user
to select the ratio of pin input and state
feedback.

These devices have both an asynchronous
output (OE) and a synchronous chip se-
lect (CS). The CS input is polarity pro-
grammable and registered twice. Each of

Logic Block Diagram Pin Configurations
ALL REGISTERS ouTPUT
NPUT ARE BYPASSABLE REGISTERS DIP
Do Vi
REGISTERS  ,piocce N OATAOUT Top View
MUXES b — -} R
A Dy 2] T (Do - D7) wr s oF
B v R > A2 cs
Ds E a3 CLK
2Kx 16 R A, O D,
PROGRAMMABLE D; —> s <5 N °
ARRAY A0 Dy
B [ ——————— A Os D2
| | Vec 7 Vss
Ao Dys Dg | | vss e Vee
| °f oamaour | A Vss
\ (Dg — Dys) I As D3
Dis v A0 Ds4
E | A0 Ds
> [ R | Ao Ds
|
o L] resoomy
T C258-2
s VLIV
o L
m_m l || C258-1
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Functional Description (continued)

the CS registers can be bypassed in the same manner as the ad-
dress input and output registers.

A separately controllable INIT input is included for user resets. If
INIT is sampled LOW on the rising edge of CLK, the user pro-
grammable initialization word will appear at the outputs after the
next CLK cycle. Each of the INIT registers can be bypassed in
the same manner as the address input and output registers.

The difference between the CY7C258 and CY7C259 is in the
packaging. The CY7C258 has three different types of outputs. D4
— Dy are dedicated outputs that do not feed back to the input
muxes. D5 — D7 appear on the output pins and are fed back to
the input muxes. Finally, Dg — D5 are dedicated feedback lines
that do not appear at the output pins. The dedicated feedback al-
lows the CY7C258 to be packaged in 28-pin packages. The
CY7C258 is available in 28-pin LCC, PLCC, and slim 300-mil
DIP packages.

Pin Configurations (continued)

C258-3

Selection Guide

On the CY7C259, all 16 array outputs are available at the pins.
Outputs D4~ Dy remain as dedicated outputs while D5 — Dj5ap-
pear at the pins and are also fed back to the input muxes. This
organization allows the user maximum flexibility in selecting the
ratio of outputs to state feedback. The availability of state in-
formation at pins also improves testability. The CY7C259 is
packaged in 44-pin LCC and PLCC packages.

Several third-party programmers feature support for PROMs as
state machines, including Data I/O (ABEL), ISDATA (LOG/iC),
and CUPL. The devices are also supported on the Cypress
Warp2 and Warp3 development software.

The CY7C258 and CY7C259 offer the advantage of low power,
superior performance, and programming yield. The EPROM
cells allow for each memory location to be 100% tested, with
each location being written into, erased, and repeatedly exercised
prior to encapsulation. Each PROM is also tested for AC perfor-
mance to guarantee that the product will meet DC and AC speci-
fication limits after customer programming.

LCC/PLCC (Opaque Only)
Top View

C258-4

Commercial Commercial and Military

7C258-10 7C258-12 7C258-15

7C259-10 7C259-12 7C259-15 Unit
Minimum Cycle Time 10 12 15 ns
Registered Input Set-Up/Hold!!] 2/2 0r 5/0 3/3 or 7/0 4/4 or 8/1 ns
Bypassed Input Set-Up/Hold 10/0 12/0 15/0 ns
Clock-to-Output 8 9 11 ns

Note:
1. This parameter is programmable.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Latch-Up Current .............. . ... ........ >200 mA
not tested.) UV EXPOSUIE ... otneeiiaeieeeans 7258 Wsec/cm?
Qtovraoe Te — . —f5O° o
Storage Temperature .................. 65°C to +150°C Operatine Range
Ambient Temperature with il > >
Power Applied ....................... —55°Cto +125°C Ambient
Supply Voltage to Ground Potential . .. . . . .. —0.5V to +7.0V Range Temperature Vee
DC Yollagc Applied to Outputs Commercial 0°Cto +70°C 5V £ 10%
inHighZState ......................... =0.5V to +7.0V Industriall2] —40°C to +85°C 5V + 10%
DC Input Voltage ....................... -3.0Vto +7.0V Militaryl] 55°C 1o +125°C SV + 10%
DC Program Voltage ............................. 13.0V
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Electrical Characteristics Over the Operating Rangel4 51
Parameter Description Test Conditions Min. | Max. Unit
VoH Output HIGH Voltage Vee = Min, loy =-2mA 2.4 \"
VoL Output LOW Voltage Vee = Ming, Ipp, = 8 mA Commercial 0.4 \%
V('(‘ = Min., I, = 6 mA Mililar_v 0.4 \"%
VIH Input HIGH Voltage Guaranteed Input Logical HIGH Voltage forall Inputs | 2.0 6.0 \%
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage forall Inputs [ —3.0 0.8 \%
Iix Input Load Current GND < ViN < Ve -10 +10 uA
loz Output Leakage Current GND < Vour < Vee, Output Disabled —40 +40 nA
Ios Output Short Circuit Currentl®! | Ve = Max., Vour = GND -20 [ -90 mA
lee Active Current!’) Vee = Max,, loyr = 0 mA Commercial 70 mA
Vee = Max., loyt = 0 mA Military 90 mA
Capacitancel’!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tpa = 25°C,f = 1 MHg, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes:
2. Contact a Cypress representative for industrial temperature range 5. See Introduction to CMOS PROMs in this Data Book for general in-
specification. formation on testing.
3. Tais the “instant on” case temperature. 6. For test purposes, not more than one output at a time should be
4. See the last page of this specification for Group A subgroup testing in- shorted. Short circuit test duration should not exceed 30 seconds.
formation. 7. Add 1 mA/MHz for AC power component.
AC Test Loads and Waveforms!*]
500Q 5009 ALL INPUT PULSES
(658Q Mil) (658Q Mil) 3.0V
5V 5V 90%
OUTPUT { OUTPUT { GND 10%
$ 333Q g3%sQ
50 pF I j» (40302 Mil) 5 pF l j» (403Q2 Mil) <3ns
INCLUDING = = INCLUDING = .;L
JIG AND JIG AND
SCOPE SCOPE
(a) Normal Load (b) High Z Load Coses C258-6
Equivalent to: THEVENIN EQUIVALENT

2009
(250Q Mil) 5y
OUTPUT O———wWA——0  (1.9V Mil)
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Switching Characteristics Over the Operating Rangel3 4]
Commercial Commercial and Military
7C258-10 7C258-12 7C258~15
7C259~10 7C259-12 7C259~15
Parameter Description Min. Max. Min. Max. Min. Max. | Unit
tcp Clock Period 10 12 15 ns
tcH Clock HIGH 4 5 6.5 ns
tcL Clock LOW 4 5 6.5 ns
tAS/tAH Register Input Set-Up/Hold 2/2 or 5/0 3/3 or 7/0 4/4 or 8/1 ns
tABS Address Set-Up to CLK with Input Bypassed 10 12 15 ns
tABH Address Hold from CLK with Input Bypassed 0 0 0 ns
tcss/tesy | Chip Select Set-Up/Hold 2/2 or 5/0 3/30r7/0 4/4 or 8/1 ns
tiPD Asynchronous INIT to Output Valid with 21 21 25 ns
Output Bypassed
tcko1 Output CLK to Registered Output Valid 8 9 11 ns
tcko2 Output CLK to Output Valid with Output 18 18 21 ns
Bypassed
tDH Data Hold from CLK 2 2 2 ns
tcov CLK to Output Valid(8] 8 9 11 ns
tcoz CLK to High Z Outputl8] 8 9 11 ns
tesy CS to Output Valid with Input Bypassed!8] 10 12 15 ns
tcsz CS to High Z Output with Input Bypassed(8] 10 12 15 ns
tOEV OE to Output Valid(8] 8 9 11 ns
toEz OE to High Z Output(8] 8 9 11 ns
tis/tiH INIT Set-Up/Hold 2/2 or 5/0 3/30r7/0 4/4 or 8/1 ns
tiBs INIT Set-Up to CLK with Input Bypassed 10 12 15 ns
tiBH INIT Hold from CLK with Input Bypassed 0 0 0 ns
tpD Propagation Delay with Input and Output 18 18 21 ns
Bypassed
tico CLK to Output Valid with Output Bypassed 18 18 21 ns
tiw Asynchronous INIT Pulse Width 10 12 15 ns
tipv Asynchronous INIT to Data Valid 10 12 15 ns
tICR Asynchronous INIT Recovery to Clock 10 12 15 ns

Note:
8. See Output Waveform—Measurement Level.
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Output Waveform—Measurement Level
0.5V Rth
High Z _ .
O Vor Vi = 0.0V Pin o——JVW——o Vy
CL=SpF
VoL 0sv Rth
Vi = 2.6V
High Z x .
Ougtput * PmO———W—O Vx
CL=5pF
333Q
Qutput Vi = 0.0 1sv Yo Pin O—AM—0 v
Enable
CL = 50 pF
Quipw 5000
nable Vi = 2.6V L5V oy, Pin O_JVW_O v,
Ci =50pF C258-7
Switching Waveforms

Registered Input and Output (combined with INIT)

el
ten et tas | taH
Ao = Arg X aopr1 X apoR2 X

)‘ tcko1 '.' la— tDH

Do — D7 (Dss) XK nmoata X patat X pataz X

’d N
| CS, OE ASSUMED ACTIVE

s tn tgs  tigu
(BYPASSED INIT REG.) C258-8

Bypassed Address and INIT Registers
o
CLK \ /\ [/ \ /

taBs | tasH

Ag - Ay X aoor1 X apDR2 X
tckot | l-—loH -
! |

Do — D7 (D45) X INIT DATA X DATA 2

tigs hgn
INIT
{J CS, OE ASSUMED ACTIVE Cos8-9
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Switching Waveforms (continued)

Asynchronous INIT and OE

P

awx_/ /" / \

N\ —/

=\

toev

Do - D7 (D
0= D7 (D) _— X INIT DATA X )
HIGH Z HIGH Z
- tiov
INIT
—
W oA CS ASSUMED ACTIVE

C258-10

Single- and Double-Registered Chip Select

-
ax_/ /S \_/ /\

tcss | tcss tcsH
(DOUBL)% REGISTERED)/ \

e

-

/N N\

(ACTIVE HIGH)
tcov tcoz tcoz
Do — D7 (D1s) < VALD Hy—m7
HIGH Z o / HIGHZ
(DOUBLE REGISTERED)
OE ASSUMED ACTIVE
C258-11
Bypassed Output Register!®]
'-_ tcp —
4 y /
ck [/ \_/ /S / / / \

tas taH

Ag — Avo X aobr1 X ApDR2 X
le— tico —-l ta— tDH
Do — D7 (D1s) X oatar X oataz X

tis tin

CS, OE ASSUMED ACTIVE

C2s8-12
Note:
9. Eventhough the register is bypassed, INIT continues to set the output
register (for feedback purposes).
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Switching Waveforms

Bypassed Input and Output Register (CS and Address)

Ao~ Ao * ADDRESS X

f tpp
s / \
(ACTIVE HIGH) L-
tcsy —-1 tcsz
N\

Do - D7 (D1s) = VALID }( DATA1 X VALD ) —

OE ASSUMED ACTIVE C258-13

Asynchronous INIT and Bypassed Output Register! V]

CLK / \ /
t tcko2

Do — D7 (Dys) DATA 1 X DATA 2 X
e tipp

S

CS, OE ASSUMED ACTIVE

C258-14
Note:
10. Outputregistersconfigured as feedback to the array and bypassed with
respect to the output.
Mode Table
LAT VPP PGM VEFY D¢—Dy5 (259)
Mode (7C258—-CLK) (INIT) (CS) (OE) Dy—-D7 (258)
Latch High Byte Vinp Vpp Viup Vinp Vinp/ViLp
ngram Inhibit ViLp Vpp Viup Viup HI-Z
Program Enable ViLp Vpp ViLp Vinp Viup/ViLp
Program Verify Vip Vpp Vinp ViLp Vour/VoLp
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Programming Pinouts

DIP LCC/PLCC (Opaque Only)

A3

Vee

V.
Vee i:

Az

C258-15

Programming Information

This datasheet provides some but not all of the programming in-
formation necessary for on-board programming of the CY7C258
and CY7C259. For more information about on-board program-
ming of Cypress PROMs contact your local Cypress Field Sales

Engineer or Field Applications Engineer.

7C258 Bitmap!'!l

LCC/PLCC (Opaque Only)

[ Do
] o,
0 02
[ Vss
0 Vee
0 Vss
0 03

C258-17

Programmer | Programmer Programmer Bit Breakdown
Add_ress Address Memory
Decimal Hex 7C258 Di5sDy4D13D12 Dy DyyDy Dg D7 D Ds Dy D3 Dy Dy Dy
0 0 Data
Arra);Data
2047 7FF Data
2048 800 Address Register Select | Ag Ag A7 Ag As Ay A Ag ApX X X X X Ay A3
(1=Bypassed Register)
2049 801 Array Input Select Ag Ag A7 Ag As Ay A Ap ApX X X X X A4 As
(1= Feedback)
2050 802 Output Register Select
(1= Bypassed Register) [ X X X X X X X X Dj Dg Ds Dy D3 D; Dy Dy
2051 803 INIT WORD DisDi4D;3D;; D DigDy Dg D7 Dg Ds D4y D3 Dy Dy Dy
(1= INITBit 1)
2052 804 Architecture X X X X X X X X SHC, G CPIBIA X X
Note:

11. All configurable bits default to 0.
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7C259 Bitmapl!!]
Programmer | Programmer Programmer Bit Breakdown
Add_ress Address Memory
Decimal Hex €259 D5 D14 D13 D12 D13 Dy Dy Dg D7 Dg Ds Dy D3 Dy Dy Dy
0 0 Data
Arra); Data
2047 7FF Data
2048 800 Address Register Select [ AjgAg Ag A7 Ag As X X X X X A4 Az Ay A Ay
(1 = Bypassed Register)
2049 801 Array Input Select AjpAg Ag A7 Ag As X X X X X Ay A3 Ay A1 Ay
(1 = Feedback)
2050 802 Output Register Select | Djs D4 D3 D3 Dy DijgDy Dg D7 D Ds Dy D3 D; Dy Dy
(1 = Bypassed Register)
2051 803 INIT WORD D5 D14 D13 D3 D1 DijgDy Dg D7 Dg Ds Dy D3 D Dy Dy
(1 =INITBIt 1)
2052 804 Architecture SHC, G CPIBIA X X X X X X X X X X
Architecture Word
Control Word
Control Option Bit (258) Bit (259) Programmed level Function
1A D, Dio 0 = Default Synchronous INIT
(INIT Async) 1 = Programmed Asynchronous INIT
1B D3 Dy 0 = Default INIT Registered
(INIT Bypass) 1 = Programmed Bypass INIT Register
CP Dy Di; 0 = Default CS Active LOW
(CS Polarity) 1 = Programmed CS Active HIGH
C2 Ds D3 0 = Default CS Input Registered
(CS Bypass) 1 = Programmed Bypass CS Register
(Buried Register)
C1 D¢ Di4 0 = Default CS Input Registered
(CS Bypass) 1 = Programmed Bypass CS Register
(Input Register)
SH D7 Dis 0 = Default Set-Up/Hold = 2/2 ns
(Set-Up/Hold) 1 = Programmed Set-Up/Hold = 5/0 ns
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NORMALIZED tpp
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Typical DC and AC Characteristics

CY7C258
CY7C259

NORMALIZED I¢c vs.
AMBIENT TEMPERATURE
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Ordering Information(!2]

CY7C258
CY7C259

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

10 CY7C258—-10HC Ho4 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C258-10JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C258—-10PC P21 28-Lead (300-Mil) Molded DIP
CY7C258—-10WC w22 28-1.ead (300-Mil) Windowed CerDIP

12 CY7C258-12HC Ho64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C258—12]C J64 28-Lead Plastic Leaded Chip Carrier
CY7C258-12PC P21 28-Lead (300-Mil) Molded DIP
CY7C258—-12WC w22 28-Lead (300-Mil) Windowed CerDIP
CY7C258-12HMB Ho64 28-Pin Windowed Leaded Chip Carrier | Military
CY7C258—-12LMB Lo64 28-Square Leadless Chip Carrier
CY7C258-12QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C258—-12WMB W22 28-Lead (300-Mil) Windowed CerDIP

15 CY7C258—-15HC H64 28-Pin Windowed Leaded Chip Carrier | Commercial
CY7C258-151C Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C258-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C258-15WC w22 28-Lead (300-Mil) Windowed CerDIP
CY7C258-15HMB Ho4 28-Pin Windowed Leaded Chip Carrier | Military
CY7C258—-15LMB Lo4 28-Square Leadless Chip Carrier
CY7C258—-15QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C258—-15WMB W22 28-Lead (300-Mil) Windowed CerDIP

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

10 CY7C259—-10HC He67 44-Pin Windowed Leaded Chip Carrier | Commercial
CY7C259-10JC J67 44-Lead Plastic Leaded Chip Carrier

12 CY7C259-12HC Ho67 44-Pin Windowed Leaded Chip Carrier | Commercial
CY7C259~-12JC J67 44-Lead Plastic Leaded Chip Carrier
CY7C259-12HMB H67 44-Pin Windowed Leaded Chip Carrier | Military
CY7C259—-12LMB L67 44-Square Leadless Chip Carrier
CY7C259-12QMB Q67 44-Pin Windowed Leadless Chip Carrier

15 CY7C259-15HC H67 44-Pin Windowed Leaded Chip Carrier | Commercial
CY7C259~-15]C J67 44-Lead Plastic Leaded Chip Carrier
CY7C259-15HMB H67 44-Pin Windowed Leaded Chip Carrier | Military
CY7C259-15LMB L67 44-Square Leadless Chip Carrier
CY7C259-15QMB Q67 44-Pin Windowed Leadless Chip Carrier

Note:

12. Most of these products are available in industrial temperature range.
Contact a Cypress representative for specifications and product avail-

ability.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VoH 1,2, 3,

VoL 1,2, 3,

Vi 1,2,3,

Vi 1,2,3,

I1x 1,2,3,

oz 1,23,

Icc 1,2,3,

Switching Characteristics

Parameter Subgroups
tcp 7,8,9, 10, 11
tcH 7,8,9,10, 11
tcL 7,8,9,10, 11
tas 7,8,9,10, 11
tABS 7,8,9,10,11
tess 7,8,9, 10, 11
tCSH 7,8,9,10, 11
tipD 7,8,9, 10, 11
tCKO1 7,8,9,10, 11
tcko2 7,8,9,10, 11
tDH 7,8,9,10,11
tcov 7,8,9,10,11
tcsv 7,8,9,10, 11
tOEV 7,8,9,10, 11
ts 7,8,9, 10, 11
tiH 7,8,9,10, 11
lBs 7,8,9,10, 11
tIBH 7,8,9,10, 11
tpp 7,8,9,10, 11
tico 7,8,9,10, 11
trw 7,8,9,10, 11
tipv 7,8,9,10, 11
tiIcR 7,8,9,10,11
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CPLDs (Complex PLDs)

Device
CY7C340 EPLD Family
CY7C341
CY7C341B
CY7C342
CY7C342B
CY7C343
CY7C343B
CY7C344
CY7C344B
CY7C346
CY7C346B
CY7C361
FLASH370 CPLD Family
CY7C371
CY7C372
CY7C373
CY7C374
CY7C375
CY7C376
CY7C377
CY7C378
CY7C379

Section Contents
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Features

Erasable, user-configurable CMOS
EPLDs capable of implementing high-
density custom logic functions

CY7C340 EPLD Family

Multiple Array Matrix

— VHDL simulation (ViewSim ™)
— Available on PC and Sun platforms

General Description
The Cypress Multiple Array Matrix

High-Density EPLDs

LAB s agroup of additional product terms
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

o (.8-micron double-metal CMOS P . . in a single macrocell. A Programmable In-
3 X (MAX®) family of EPLDs provides a "4 Singlc macrocet. 8 ¢
EPROM technol(fgy (CY7C34‘X) user-configurable, high-densitysolution ~ terconnect Array (PIA) globally routes all
e Advanced 0.65-micron CMOS seneral. ce lowic inteorati .. signals within devices containing more
s to general-purpose logic integration re . ) £ h
technology to increase performance ; LW o - than one LAB. This architecture is fabri-
(CYTC34XB) quirements. With the combination of in- > .
. . . novative architecture and state-of-the- ~ cated on the Cypress 0.8-micron, double-
¢ Multiple Array MatriX architecture art process, the MAX EPLDs offer LSI layer-metal CMOS EPROM process,
optimized for speed, density, and density without sacrificing speed. yielding devices with significantly higher
straightforward design implementa- ) . integration, densityandsystem clock speed
tion The MAX architecture makes it ideal for  than the largest of previous generation
— Programmable Interconnect Array  replacing large amounts of TTL SSland  EPLDs. The CY7C34XB devices are
(PIA) simplifies routing MSI logic. For example, a 74161 counter () 65.micron shrinks of the original 0.8-mi-
— Flexible macrocells increase utili- U‘II!ZCS 0‘}1)’ 3% Qf th? 128 '_“?CVOCCHS cron family. The CY7C34XBs offer faster
zation avanﬁlable in the CY7C342. Similarly, a speed bins for each device in the Cypress
— Programmable clock control (i 196 i over L 000 productermsn 1% AT A
— Expander product terms imple- the CY7C342. This a‘llowfthe designer to The density and performance of the
ment complex logic functions r o S0 o more” . b CY7C340 family is accessed using Cy-
" replace 50 or more TTL packages with just press's Warp2 and Warp3 design soft-
o Warp2 ) ”'"CYM% EPLD. T}t‘\e fangllly cogcs N3 ware. Warp2 provides state-of-the-art
— Low-cost VHDL compiler for PLDs range o ens'tlfs‘ shown be (;l‘fv‘ y stz}(n— VHDL synthesis for MAX at a very low
— IEEE 1076-compliant VHDL :Jr;‘f‘f;z“_]g on a few NllAX:uﬂd mgbl(f)(l:j_?‘ cost. Warp3 is a sophisticated CAE tool
— Available on PC and Sun platforms fe:cnfs;iggrsg‘:illsmr;ratcr?un‘:tr)]e::c:r?-entll- that includes schematic capture (View-
o Warp3™ used in mosi di iteﬁ svstems Y Draw) and timing simulation (ViewSim)
VHDL svnthesi ’ st dig Y : inaddition to VHDL synthesis. Consult
- sy-n €sis . . The family is based on an architecture of the Warp2 and Warp3 datasheets for
— ViewLogic graphical user interface  flexible macrocells grouped together into  more information about the develop-
— Schematic capture (ViewDraw ™) Logic Array Blocks (LABs). Within the ment tools.
Max Family Members
Feature CY7C344(B) CY7C343(B) CY7C342(B) CY7C346(B) CY7C341(B)
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 Flatpack

Notes:

1. When all expander product terms are used to implement latches. 2.

With one output.

PAL is a registered trademark of Advanced Micro Devices.

MAX is a registered trademark of Altera Corporation.

Warp2 and Warp3 are trademarks of Cypress Semiconductor Corporation.
ViewDraw and ViewSim are trademarks of ViewLogic Corp.

Windows is a trademark of Microsoft Corporation.
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Figure 1. Key MAX Features
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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 1/O block. The number of macrocells, expan-
ders, and 1/0 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 /O pins feed the PIA, provid-
ing access to them through other LABsinthe 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 termarray 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

rr———————-—-— -
N et N |
X |
! MACROCELL N 1o e}
i A ARRAY o PINS :
| = |
N l '
Pl %] 1 |
u
T al | |
s | |
| |
| |
| |
EXPANDER |
} A PRODUCT |
v TERM |
| ARRAY
| |
| |
|
\t |
At |
Lﬁ (N ) e p—————— d
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 1/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,complexlogic functions maybe implemented with-
out utilizing 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 /O
pad. The input of this buffer comes from a macrocell within the
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Figure 3. 7C344 LAB Block Diagram
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Functional Description (continued)

associated LAB. The feedback path from the 1/0 pin may feed oth-
erblocks withinthe LAB, aswell as the PIA. By dccouplingthe 1/0
pins from the flip-flops, all the registers in the LAB are “buried,”

'ng'h > 1/Opinstobe used asdedicate ,hm!?m. bidirectional

thel/Op dedicated outputs, bidirectional
outputs, ()I’d\dddltl()ndldelCdICdlnpul\ Therefore, applications
requiring many buried flip-flops, such as counters, shift registers,
and state 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.c., getting signals from one macrocell to another. For
smaller devices, asingle 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 is a state-of-the-art VHDL compiler for designing with Cy-
press PLDs and PROMs. Warp? utilizes a proper subset of IEEE
1076 VHDL as its Hardware Description Language (HDL) for de-
signentry. VHDL provides a number of significant benefits for the
designentryprocess. Warp2accepts VHDL input, synthesizesand
optimizes the entered design, and outputs a JEDEC map for the

desired device. For simulation, Warp2 provides the graphical
waveform simulator from the PLD ToolKit.

VHDL (VHSIC Hardware Description Language) is an open,
powerful,non-proprietarylanguage thatisastandard forbehavior-
al design entry and simulation. [t 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 aii 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
workstations.

For further information on Warp software, see the Warp2 and
Warp3 datasheets contained in this data book.

Ordering Information

Device Adapters

CY3340 Adapter for CY7C341 in PLCC packages.

CY3340R  Adapter for CY7C341 in PGA packages.

CY3342 Adapter for CY7C342in PLCC packages.

CY3342F  Adapter for CY7C342 in Flatpack
packages.

CY3342R  Adapter for CY7C342 in PGA packages.

CY3342B  Adapter for CY7C342B in PLCC
packages

CY3342BR  Adapterfor CY7C342Bin PGA packages.

CY33435 Adapter for CY7C343in PLCC packages.

CY3344 Adapter for CY7C344 in DIP and PLCC
packages.

CY3346 Adapter for CY7C346 in PLCC packages

CY3346N  Adapter for CY7C346 in PQFP packages

CY3346R  Adapter for CY7C346 in PGA packages
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ALTERA
PREFIX:EPM
5032DC
5032DC-2
5032DC-15
5032DC-17
5032DC-20
5032DC-25
5032DM
5032DM-25
5032JC
5032JC-2
5032JC-15
5032JC-17
5032JC-20
5032JC-25
5032J1-20
5032]JM
5032JM-25
5032LC
5032LC-2
5032LC-15
5032LC-17
5032LC~-20
5032LC-25
5032PC
5032PC-2
5032PC-15
5032PC-17
5032PC-20
5032PC-25
5064JC
5064JC—-1
5064JC-2
5064J1
5064JIM
5064LC
5064LC—1
5064LC-2
5128AGC-1
5128AGC-2
5128AGC-3
5128AJC-1
5128AJC-2
5128AJC-3
5128ALC-1
5128ALC-2
S5128ALC-3
5128GC
5128GC-1
5128GC-2
5128GM
5128]C
5128]C~1
5128JC-2
5128]1
5128J1-2
5128]M
S128LC
5128LC-1
5128LC-2
S128LI1
5128LI-2
5130GC
5130GC-1

CY7C340 EPLD Family
CYPRESS ALTERA CYPRESS
PREFIX:CY 5130GC-2 7C346—-30RC
7C344-25WC 5130GM 7C346—-35RM
7C344-20WC 5130JC 7C346—-35HC
7C344—15WC 5130JC-1 7C346—-25HC
Call Factory 51301C-2 7C346-30HC
7C344-20WC 5130JM 7C346—35HM
7C344-25WC S130LC 7C346-35JC
7C344-25WMB 5130LC-1 7C346-25JC
7C344-25WMB 5130LC-2 7C346-30JC
7C344-25HC S5130LI 7C346~35]1
7C344—20HC S130LI-2 7C346-30J1
7C344-15HC 5130QC 7C346—-35NC
Call Factory 5130QC-1 7C346—25NC
7C344-20HC 5130QC-2 7C346—30NC
7C344-25HC 5130QI 7C346—35NI
7C344—20HI 5192AGC-1 7C341B—15RC
7C344-25HMB 5192AGC-2 7C341B—20RC
7C344-25HMB 5192AJC-1 7C341B—15HC
7C344-25]C 5192AJC-2 7C341B-20HC
7C344-20JC S192ALC-1 7C341B~15IC
7C344—-15JC 5192ALC-2 7C431B-20JC
Call Factory 5192GC 7C341-35RC
7C344-20JC 5192GC-1 7C341-25RC
7C344-25]C 5192GC-2 7C341-30RC
7C344-25PC 5192]C 7C341-35HC
7C344-20PC 5192JC-1 7C341-25HC
7C344—15PC 5192JC-2 7C341-30HC
Call Factory 5192J1 7C341-35HI
7C344-20PC 5192LC 7C341-35]C
7C344-25PC 5192LC-1 7C341-25]C
7C343—-35HC 5192LC-2 7C341-30]C
7C343—-25HC
7C343-30HC
7C343-35HI
7C343-35HMB
7C343-35JC .
7343 —251C Document #: 38—00087—-D
7C343-301C

7C342B-12RC
7C342B-15RC
7C342B-20RC
7C342B—-12HC
7C342B—-15HC
7C342B-20HC
7C342B-12JC
7C342B~15JC
7C342B-20JC
7C342-35RC
7C342-25RC
7C342-30RC
7C342-35RMB
7C342-35HC
7C342-25HC
7C342-30HC
7C342-35H1
7C342-30HI
7C342-35HMB
7C342-35]C
7C342-25]C
7C342-30JC
7C342-35]1
7C342-30HI
7C346—35RC
7C346—25RC
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Features

® 192 macrocells in 12 LABs

o 8 dedicated inputs, 64 bidirectional
1/0 pins

® (.8-micron double-metal CMOS
EPROM technology (CY7C341)

¢ Advanced 0.65-micron CMOS
technology to increase performance
(CY7C341B)

e Programmable interconnect array

384 expander product terms

o Available in 84-pin HLCC, PLCC, and
PGA packages

Functional Description

The CY7C341and CY7C341B are Erasable
Programmable Logic Devices (EPLD) in
which CMOS EPROM cells are used to con-
figure logic functions within the device. The
MAX architecture is 100% user configurable
allowing the devices to accommodate a vari-
ety of independent logic functions.

The 192 macrocells in the CY7C341/
CY7C341Baredividedinto 12 Logic Array
Blocks (LABs), 16 per LAB. There are 384
expander product terms, 32 per LAB, tobe
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 CY7C341/
CY7C341B allows them to be used in a
wide range of applications, from replace-
ment of large amounts of 7400 series TTL
logic, to complex controllers and multifunc-
tion chips. With greater than 37 times the
functionality of 20-pin PLDs, the CY7C341/
CY7C341B allows the replacement of over
75 TTL devices. By replacing large amounts
of logic, the CY7C341 and CY7C341B re-
duces board space, part count, and increases
system reliability.

EachLABcontains 16 macrocells. InLABs
A, F, G, and L, 8 macrocells are connected
to1/O pins and 8 are buried, while for LABs

Selection Guide

CYPRESS -

CY7C341
CY7C341B

192-Macrocell MAX® EPLD

B,C,D, E, H, 1,], and K, 4 macrocells are
connected to 1/O pins and 12 are buried.
Moreover, inadditiontothe I/Oandburied
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 cach macrocell.

Logic Array Blocks

There are 12 logic array blocks in the
CY7C341/CY7C341B. Each LAB consists
of a macrocell array containing 16 macrocells,
anexpander product termarray containing 32
expanders, and an 1/O block. The LABis fed
by the programmable interconnect array and
the dedicated input bus. All macrocell feed-
backs go to the macrocell array, the expander
array, and the programmable interconnect
array. Expanders feed themselves and the
macrocell array. All I/O feedbacks 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 CY7C341/CY7C341B pro-
vide 8 dedicated inputs, one of which may be
used as a system clock. There are 64 /O pins
that may be individually configured for input,
output, or bidirectional data flow.

Programmable Interconnect Array
The Programmable Intcrconnect 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 fecdback 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, whichmay cause glitchesinin-
ternal or externallogic. The fixed delay, re-
gardless of programmable interconnect
array configuration, simplifies design by as-
suringthatinternalsignalskewsorracesare

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/
CY7C341B may be casily determined us-
ing Warp2™, Warp3™ , or MAX+PLUS®
software or by the model shown in
Figure 1. The CY7C341/CY7C341B have
fixed internal delays, allowing the user to
determine the worst case timing delays for
any design. For complete timing informa-
tion, the Warp3 or MAX +PLUS software
provides a timing simulator.

Design Recommendations
Forproperoperation,inputandoutputpins
must be constrained to the range GND <
(VinorVour) < Vee. Unusedinputs must
always be tied to an appropriate logic level
(either Vccor GND). Each set of Vecand
GND pins must be connected together
directlyatthe device. Powersupply decoup-
ling capacitors of at least 0.2 pF must be
connected between Vecand 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 CY7C341/CY7C341B contain a pro-
grammable design security feature that
controls the access to the data pro-
grammed into the device. If this program-
mable 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 func-
tion, along with all other program data,
may be reset simply by erasing the device.

7C341-25 7C341-30 7C341-35
7C341B-15 7C341B-20 7C341B-25 | 7C341B-30 | 7C341B-35 7C341-40

Maximum Access Time (ns) 15 20 25 30 35 40
Maximum Commercial 380 380 380 380 380
855;;‘;:'2%“ ) [mdustril 480 480 480 480 480

Military 480 480 480 480 480
Maximum Commercial 360 360 360 360 360
%5,’;‘3‘,’,{ (ma) [ndustrial 435 435 435 435 435

Military 435 435 435 435 435

Shaded areas contain preliminary information.

MAX is a registered trademark of Altera Corporation. Warp2 and Warp3 are trademarks of Cypress Semiconductor Corporation.
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Logic Block Diagram
1 (A6) INPUT/CLK [} —{3  INPUT (Cs) 84
2 (AS) INPUT F —{]  INPUT (C7) 83
41 (K6) INPUT 3 T  ineuT (L7) 44
42 (J6) inpUT CF T3 ineut (J7) 43
[ SYSTEM CLOCK ]
[

LAB A } LAB G
4 (C5 CF— MACROCELL 1 MACROCELL 97 0 46 (L)
5 (A4 O— MACROCELL 2 MACROCELL 98 O 47 (8
6 (B4) O— MACROCELL 3 MACROCELL 99 3 48 (ke
7 (A3 O— MACROCELL 4 MACROCELL 100 3 49 (9
8 (A2 O MACROCELL S MACROCELL 101 1 s0 (L0
9 (83 O3— MACBQOCELL 6 MACROQCELL 102 0 51 (k9
10 (A1) O3— MACRQOCELL 7 MACROCELL103 LT 55 (111)
11 (B2) O MACROCELL 8 :> <L‘[__'_ MACROCELL104 T 53 (k10)

MACROCELL 9 ~ 16 MACROCELL 105 ~ 112

LAB B l LAB H
12 €2 O— MACROCELL 17 MACROCELL 113 O s4 @10
1 By O— MACROCELL 18 MACROCELL 114 1 55 (K11)
14 (c1) O— MACROCELL19 | A— MACROCELL 115 1 56 (411)
15 (D2) D—___MAQBQQELLZQ__\‘__ MACRQCELL 116 3 s7 (H10)

MACROCELL 21 - 32 MACROCELL 117 — 128

LAB C l 4 L l LAB |
16 (D1) MACROCELL 33 P MACROCELL 120 —{J 58 (H11)
17 (€3) O MACROCELL 34 MACROCELL 130 F—{3 59 (F10)
20 (F2) C3— MACROCELL 35 | | MACROCELL 131 —{J 62 (G9)
21 (F3) CO— MACROCELL 36 MACROCELL 132 O 63 (F9)

MACROCELL 37 - 48 : A MACROCELL 133 - 144

LAB D 4 L LAB J
22 (G3) O MACROCELL 49 MACROCELL 145 {1 64 (F11)
23 (G1) O— MACROCELL 50 MACROCELL 146 — 65 (E11)
25 (F1) CO— MACROCELL 51 N ] MACROCELL 147 —{J 67 (€9)
26 (H1) MACROCELL 52 MACROCELL 148 | 68 (D11)

MACROCELL 53 ~ 64 > <: MACROCELL 149 — 160

LABE i g E g E i LAB K
27 (H2) MACROCELL 65 MACROCELL 161 —{ 69 (D10)
28 (1) C— MACROCELL 66 MACROCELL 162 —{1 70 (C11)
29 (K1) CO— MACROCELL 67 y — MACROCELL 163 —L3 71 (B11)
30 (2 O MACROCELL 68 MACROCELL 164 —{ 72 (C10)

MACROCELL 69 — 80 : : MACROCELL 165 — 176

LAB F ii@l LAB L
31 (L) O— MACROCELL 81 MACROCELL 177 —{ 73 A1)
32 (K2) CO— MACROCELL 82 MACROCELL 178 F—{3 74 (810)
33 (K3) C— MACROCELL 83 N LN MACROCELL 179 —{3 75 (89)
34 (L2) CO— MACROCELL 84 &‘ ) MACROCELL 180 —{ 76 (A10)
35 (L3) C3— MACROCELL 85 MACROCELL 181 0 77 (A9)
36 (k) C— _ MACROCELL [ _MACROCELL182 L1 78 (88)
37 (4 O— ___MACROCELLE7 | MACROCELL 183 —TT1 79 (a8)
38 (J5) CF—__MACROCELLGE | ::> MACRQCELL 184 {3 80 (B6)

MACROCELL 89 - 96 MACROCELL 185 - 192

3,24,45,66 (B5, G2, K7, E10) >— vc () - PERTAIN TO 84-PIN PGA PACKAGE
18,19, 39, 40, 60, 61, 81, 82 (E1, E2, K5, L5, G10, G11, A7, B7) [C>— GND C341-1
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Design Security (continued)

The CY7C341/CY7C341B is fully functionally tested and guaran-
teed through complete testing of each programmable EPROM bit
and all internal logic elements thus ensuring 100% programming
yield.

Pin Configurations

PLCC/HLCC
Top View

The erasable nature of these devices allows test programs to be
used and erased during early stages of the production flow. The
devices also contain on-board logic test circuitry to allow verifica-
tion of function and AC specification once encapsulated in non-
windowed packages.

PGA
Bottom View

tfwo|w | w | vo{ewo| vo |neut) vo | vo | o | wo
k|l voflwo | vo | wo Jano|neut] vee | 0o | w0 | wo | o
Jf vo | wo o |iNPUT|INPUT w | wo
H| vo | 1o w | o
G| o | vec | o 1o | GND | GND
flwo | wo | o 7C341 o | vo | wo
e/ GnD | GND | 1O 1o | vec | wo
o| o | o vo | o
clwo|w|m 110 |INPUT | INPUT| o | wo

B| 1O /0 [l{e] /0 | Vec | VO | GND { 1O lle] 110 l{e]

al o [ wo | wo | wo [ieurl"GX eno | vo | wo | wo | o
1 2 3 4 5 8 7 8 9 10 1"
C341-3
EXPANDERJ
DELAY
texp
REGISTER
LOGIC ARRAY
CONTROL DELAY tcin oPsT INPUT/
INPUT INPUT tLac tere OUTPUT
DELAY t KE
tin LOGIC ARRAY | tasy tRD th
DELAY n tcoms tzx
tLap RH tLaTcH
SYSTEM CLOCK DELAY tics
PIA CLOCK
DELAY DELAY
tpiA tic
LOGIC ARRAY
DELAY
teD
1/0 DELAY
tio C341-4

Figure 1. CY7C341 Internal Timing Model
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WP/ CrpRess CYTC341B
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~DC Input Voltagel'l .................. .. -3.0Vto +7.0V
not tested.) DC Program Voltage ..............ccovviiuninnnnn. 13.0v
Storage Temperature . .......ooine —65°C to +150°C (5;2tricr\3]if_°§%f]§f‘f8§’§’1t;g;héa- soisy T > 1100V
Ambient Temperature with
Power Applied .................. ... 0°Cto +70°C Operating Range
Maximum Junction Temperature -
oV Grosmd oot 1 i o pay [ Ramee | emparair
M:xl:;ium Pogwer Dissipation .................... 2500 mW Commercial 0°Cto +70°C SV = 5%
DC Vecor GND Current ........................ 500mA | Industrial —40°Cto +85°C 5V + 10%
DC Output Current, per Pin ........... —25mA to +25 mA Military —55°Cto +125°C (Case) | 5V = 10%
Electrical Characteristics Over the Operating Range(?]
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min,, Iog = —4.0 mA 24 \%
VoL Output LOW Voltage Vce = Min,, Igp. = 8 mA 0.45 v
Vig Input HIGH Level 2.2 Vee+0.3 A%
ViL Input LOW Level -0.3 0.8 A%
Iix Input Current GND < ViNn < Ve -10 +10 pA
lIoz Output Leakage Current | Vo = Ve or GND —40 +40 A
Ios Output Short Vce = Max,, Voyr = GNDI34] -30 -90 mA
Circuit Current
Icct Power Supply V| = Vccor GND Com’l 360 mA
Current (Standby) (No Load) Mil/Ind 235 A
Icc2 Power Sléfxply Vi = Vccor GND (No Load) | Com’l 380 mA
Currentl f = 1.0 MHz[3. 5] Mil/Ind 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 = 5.0V 20 pF
Notes:

1. Minimum DCinput is —0.3V. During transitions, the inputs may un-
dershoot to —2.0V for periods less than 20 ns.

2. Typical values are for To = 25°C and Vcc = 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-

5. Thisparameter ismeasured with device programmed as a 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 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-
ternal pins of the device.

tion.
AC Test Loads and Waveforms
R1 464Q R1 464Q
5V O 5V ALL INPUT PULSES
OUTPUT OUTPUT 3.0V "
90% 90":’00/
50 pF R2 5 pF R2 GND 10% -
I 2500 I 250Q o e - 6
INCLUDING == = 1 L <6ns ==, o
JGAND ~ = = - R F
SCOPE (a) (b) C341-5 C341-6

Equivalent to:

OUTPUTo— 832 5175v

THEVENIN EQUIVALENT (COMMERCIAL/MILITARY)
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W/ CrpReSs CY7ciiin
External Synchronous Switching Characteristics Over the Operating Rangel®]
7C341-25
7C341B—15 7C341B-20 7C341B-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max Unit
tpD1 Dedicated Input to Com’l 15 20 25 ns
Combinatorial Output Delayl”] -
Mil 20 25
tpD2 1/0 Input to Combinatorial Com’l 25 33 40 ns
Output Delay!®] -
Mil 33 40
tpD3 Dedicated Input to Com’l 23 30 37 ns
Combinatorial Output Delay with Ex-
pander Delay(*] Mil 30 37
tpD4 I/O Input to Combinatorial Out?ut Com’l 33 43 52 ns
Delay with Expander Delayl3 10 -
Mil 43 52
tEA Input to Outp[l{t” Com’l 15 20 25 ns
Enable Delay!>
nable ey Mil 20 2
tER Input to Output Disable Delayl¢! Com’l 15 20 25 ns
Mil 20 25
tcol Synchronous Clock Input to Com’l 7 8 14 ns
Output Delay -
Mil 8 14
tco2 Synchronous Clock to Local Feedback | Com’l 17 20 30 ns
to Combinatorial Output!> -
Mil 20 30
ts1 Dedicated Input or Feedback Set-ug Com’l 10 13 15 ns
Time to Synchronous Clock Output(®-12] f—
Mil 13 15
ts2 1/0 Input Set-up Time to Com’l 20 24 30 ns
Synchronous Clock Input(8] -
Mil 24 30
tH Input Hold Time from 6l Com’l 0 0 0 ns
Synch s Clock Input
ynchronous Clock Inpu i 0 5
twH Synchronous Clock Input Com’l S 7 ns
High Time -
Mil 7 8
twL Synchronous Clock Input Com’l 5 7 ns
Low Time .
Mil 7 8
tRW Asynchronous Clear Width[3.6] Com’l 16 22 25 ns
Mil 22 25
tRR Asynchro[r;ous Clear Com’l 16 22 25 ns
Recoveryt™ Mil 2 25
trRO Asynchronousﬁ?lear to Registered Com’l 15 20 25 ns
Output Del
utput Delay Mil 20 b5
tpw Asynchronous Preset Width(3-¢] Com’l 15 20 25 ns
Mil 20 25
tpR Asynchronous lére()s]et Com’l 15 20 25 ns
R Ti )
ecovery Time Nl 0 T

Shaded areas contain preliminary information.
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CY7C341
CY7C341B

External Synchronous Switching Characteristics Over the Operating Range(®)(continued)

7C341-25
7C341B-15 7C341B-20 7C341B-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpo Asynchronous[ﬁli‘resel to Registered Com’l 15 20 25 ns
Output Dela -
i Y Mil 20 25
tcr Synchronous Clgcll(Stlo Local Com’l 3 3 3 ns
Feedback Input!>:
P Mil 3 3
tp External Synchronous Clock Period Com’l 12 14 16 ns
1/ T
(1waxs) Mil 14 16
fmAX1 External Feedback Maximlf{nm Com’l 58.8 50 345 MHz
Frequency (1/(t, + tg))) -
quency (1/(tcoi + ts1)) il % G
fmax2 Internal Local Feedback Maximum Com’l 76.9 62.5 55.5 MH:z
Frequency, lesser of (1/(ts; + tcr))
or (tco)> 15 Mil 62.5 55.5
fMAX3 Data Path Maximum Frequency, least of Com’l 100 71.4 62.5 MHz
/(twr + t ) 1/(ts; + ty), - ~
or (1tcop)> 101 Mil 7.4 62.5
fMax4 Maximum Regis}gr]}ioggle Frequency Com’l 100 714 62.5 MHz
1/(twL + t > -
(Htwr. + twi)) Mil 714 62.5
toH Output Data Stable Time[grtl)ér}l Com’l 3 3 3 ns
Synchronous Clock Input!>: -
Y P Mil 3 3
haded areas contain preliminary information.

Notes:

7. This specification is a measure of the delay from input signal applied ~ 12. Ifdataisapplied to an1/O input for capture by a macrocell register, the
to a dedicated input to combinatorial output on any output pin. This 1/O pin set-up time minimums should be observed. These parameters
delay assumes no expander terms are used to form the logic function. are tg; for synchronous operation and tas; for asynchronous opera-
When this note is applied to any parameter specification it indicates tion.
that the signal (data, asynchronous clock, asynchronous clear, and/or  13. Thisspecification is a measure of the delay associated with the internal
asynchronous preset) is applied to a dedicated input only and no signal register feedback path. This is the delay from synchronous clock to
path (either clock or data) employs expander logic. LAB logic array input. This delay plus the register set-up time, tgy, is
If an input signal is applied to an I/O pin an additional delay equal to the minimum internal period for an internal synchronous state ma-
tpra should be added to the comparable delay for a dedicated input. chine configuration. This delay is for feedback within the same LAB.
If expanders are used, add the maximum expander delay tgxp to the This parameter is tested periodically by sampling production material.
overall delay for the comparable delay without expanders. 14. This specification indicates the guaranteed maximum frequency, in

8. This specification is a measure of the delay from input signal applied synchronous mode, at which a state machine configuration with exter-
to an I/0 macrocell pin to any output. This delay assumes no expander nal feedback can operate. It is assumed that all data inputs and feed-
terms are used to form the logic function. back signals are applied to dedicated inputs. All feedback is assumed

9. Thisspecificationisa measure of the delay from an input signal applied to be local originating within the same LAB.
to a dedicated input to combinatorial output on any output pin. This ~ 15. This specification indicates the guaranteed maximum frequency at
delay assumes expander terms are used to form the logic functions and whichastate machine, withinternal-only feedback, canoperate. If reg-
includes the worst-case expander logic delay for one pass through the ister output states must also control external points, this frequency can
expander logic. still be observed as long as this frequency is less than 1/tcor.

10. Thisspecificationisameasure of the delay from aninputsignalapplied ~ 16. This frequency indicates the maximum frequency at which the device
to an I/O macrocell pin to any output. This delay assumes expander may operate in data path mode (dedicated input pin to output pin).
terms are used to form the logic function and includes the worst-case Thlsassumcsdaga [npulsxgnalsare applied tqdedxcated Input pins a"}j
expander logic delay for one pass through the expander logic. This pa- no expander logic is used. If any of the data inputs are 1/O pins, ts; is
rameter is tested periodically by sampling production material. the appropriate ts for calculation. )

11. This specification is a measure of the delay from synchronous register 17 This specification indicates the guaranteed maximum frequency, in
clock to internal feedback of the register output signal to the input of synchronousmode, at whichan individual output or buried register can
the LAB logic array and then to a combinatorial output. This delay as- be cycle by a clock signal applied to the dedicated clock input pin.
sumes no expanders are used, register is synchronously clockedandall ~ 18. This parameter indicates the minimum time after a synchronous regis-

feedback iswithin the same LAB. This parameteristested periodically
by sampling production material.

3-12

ter clock input that the previous register output data is maintained on
the output pin.
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External Synchronous Switching Characteristics Over the Operating Rangel6] (continued)

7C341-30 7C341-35
7C341B-30 | 7C341B-35 | 7C341-40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp1 Dedicated In;ﬁ]l to Combinatorial Com’l 30 35 ns
Output Delz
Hiput ey Mil 30 35 a0
tpp2 1/O Input to (%;)imbinatorial Com’l 45 55 ns
Output Del
uiput Dy Mil 25 55 65
tpp3 Dedicated Input to Combinatorial ol Com’l 44 55 ns
Output Delay with E: der Del
utput Delay with Expander Delayl i v 5 I
tpD4 1/0 Input to Combinatorial Output Delay with | Com’l 59 75 ns
p y
Expander Delay!3 10 -
Mil 59 75 90
tEA Input to Output Com’l 30 35 ns
Enable Delayl3. 7] -
Mil 30 35 40
tER Input to Output Disable Delay!®] Com’l 30 35 ns
Mil 30 35 40
tcot ?)ynchrogml:s Clock Input to Com’l 16 20 ns
tput
Hiput Detay Mil 16 20 2
tco2 Synchronous Clock to L()%al] 1Fccdback Com’l 35 42 ns
to Combinatorial Output!-
o Combinatorial Outpu il 3 m m
tsy Dedicated Input or Fecdbalcﬁk]%et—up Time to | Com’l 20 25 ns
Synch s Clock Outputt®
ynchronous Clock Outpu il ) %5 3
ts2 1/O Input Set-up Time to Com’l 39 45 ns
Synchronous Clock Input(8]
Mil 39 45 52
tH Input Hold Time from Com’l 0 0 ns
Synchronous Clock Input(6] -
Mil 0 0 0
twH Syn;hronous Clock Input Com’l 10 12.5 ns
High Ti
g Time Mil 10 125 15
twr Synchronous Clock Input Com’l 10 12.5 ns
Low Ti
ow time Mil 10 125 15
tRw Asynchronous Clear Widthl3. 6] Com’l 30 35 ns
Mil 30 35 40
tRR Asynchronous Clear Com’l 30 35 ns
R« )
ecovery Mil 30 35 40
tRO Asynchronousis?lear to Registered Com’l 30 35 ns
Output Delay!”
uiput ety Mil 30 35 40
tpw Asynchronous Preset Width(3. 6] Com’l 30 35 ns
Mil 30 35 40
tPR Asynchronous l[’_;r%siet Com’l 30 35 ns
R imel3:
ccovery Time Mil 30 35 40
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W/ CvrresSs CY7C341B
External Synchronous Switching Characteristics Over the Operating Rangel6! (continued)
7C341-30 7C341-35
7C341B-30 | 7C341B-35 7C341-40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpo Asynchronous Preset to Registered Com’l 30 35 ns
Output Delayl®] -
Mil 30 35 40
tcr Synchronous Clock to Local Com’l 3 5 ns
Feedback Inputl® -
Mil 3 5 7
tp External S ]nchronous Clock Period Com’l 20 25 ns
11 3
(imaxs) Mil 20 25 30
fMAxi External Feedback Maximlf{nm Com’l 27.7 222 MHz
F 1t + tg1))>
requency (1fttcor + ts1)) Mil | 277 222 196
fmax2 Internal Local Feedback Maximum Com’l 43 33 MHz
Frequency, lesser of (1/(tsy + tcp))
or (Iitcon) B Mil 43 33 285
fmax3 Data Path Maximum Frequency, least of Com’l 50 40.0 MH:z
Utwr + tWHI) U(ts) + ty), -
or (o)™ 16 Mil 50 40.0 333
fMAX4 Maximum Regl\fer T]oggle Frequency Com’l 50 40.0 MHz
1/t +t
(U(twe. + twr))P Mil 50 40.0 333
toH Output Data Stable Time from Com’l 3 3 ns
Synchronous Clock Inputl3: 18] v 3 3 3
i R 3 3
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External Asynchronous Switching Characteristics Over the Operating Rangel®]

7C341-25
7C341B-15 7C341B-20 7C341B-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tACO1 Dedicated Asynchronous Clock Input Com’l 15 20 25 ns
to Output Delayl6] Y 30 >3
taCO2 Asynchronous Clock Input to Local Com’l 25 32 40 ns
Feedback to Combinatorial Output [19] Mil o 70
tast Dedicated Input or Feedback Set-up Time to | Com’l 5 5 5 ns
Asynchronous Clock Inputl®] il 3 3
tas2 1/0 Input Set-Up Time to Com’l 14 18 20 ns
Asynchronous Clock Input(6] il m 0
tAH Input Hold Time from Asynchronous Com’l 5 6 6 ns
Clock Inputl®] Vil . 5
tAWH Asynchronous Clock Input HIGH Timel9] Com’l 9 10 11 ns
Mil 10 11
tAWL Asynchronous Clock Input LOW Timel® 201 | Com’l 7 8 9 ns
Mil 8 9
tACF Asynchronous Clock to Local Com’l 11 13 15 ns
Feedback Input/2!] il B 5
tAP External Asynchronous Clock Period Com’l 16 18 20 ns
(1/fmax4) Mil 18 20
fMAXAL External Feedback Maximum Frequcnﬂ/ in | Com’l 50 40 333 MHz
Asynchronous Mode 1/(tacor + tas))? il m 33
fmaxa2 Maximum Internal Asynchronous Com’l 62.5 55.5 50 MHz
Frequencyl ! Mil 555 50
fMAXA3 Data Path Maximum Frequency in Com’l 62.5 50 40 MHz
Asynchronous Mode(? Y 50 o
fMAXA4 Maximum Asynchronous Register Com’l 62.5 555 50 MHz
Toggle Frequency 1/(tawn + tawr)2 il 353 30
tAOH Output Data Stable Time from Com’l 15 15 15 ns
Asynchronous Clock Input(26] il s 3

Shaded areas contain preliminary information.

Notes:
19. This specification is a measure of the delay from an asynchronous reg-

21.

22.

ister clock input tointernal 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 tawp and towy parameters
must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, tawp should be used for both
tawh and tawr.
This specification is a measure of the delay associated with the internal
register feedback path foranasynchronousclock to LABlogicarrayin-
put. This delay plus the asynchronous register set-up time, tag, 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.
This specification indicates the guaranteed maximum frequency at
which an asynchronously clocked state machine configuration with ex-

[ )
3]

25.

26.

3-15

ternal feedback can operate. Itis 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/tack + tasy)) or (1/(tawn +tawr)). If register output states must
also control external points, this frequency cansstill be observed aslong
as this frequency is less than 1/toco-

. This frequency is the maximum frequency at which the device may op-

erate inthe asynchronously clocked data path mode. Thisspecification
is determined by the least of 1/(tawn + tawr), 1/(tas) + tan) or
1/taco1- 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
whichanindividualoutputorburied register can be cycled in asynchro-
nously clocked mode by a clock signal applied to an external dedicated
input pin.

This parameter indicates the minimum time that the previous register
outputdatais maintained on the output after an asynchronous register
clock input applied to an external dedicated input pin.
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External Asynchronous Switching Characteristics Over the Operating Rangel6] (continued)

7C341-30 7C341-35
7C341B-30 | 7C341B-35 7C341-40

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

tACO1 Dedicated Asynchronous Clock Input Com’l 30 35 ns
to Output Delay(®} N 0 = G

tACO2 Asynchronous Clock Input to Local Com’l 46 55 ns
Feedback to Combinatorial Output [19] Vil I3 5 )

taS1 Dedicated Input or Feedback Set-up Time to | Com’l 6 8 ns
Asynchronous Clock Inputl®] il 3 3 m

tAS2 I/0 Input Set-Up Time to Com’l 27 30 ns
Asynchronous Clock Inputlf] Vil > 0 =

tAH Input Hold Time from Asynchronous Com’l 8 10 ns
Clock Input(6] N 3 m 5

tAWH Asynchronous Clock Input Com’l 14 16 ns
HIGH Timel*] Mil 1 16 20

tAWL Asynchronous Clock Input Com’l 11 14 ns
LOW Timel® 20 Mil m 1 20

tACE Asynchronous Clock to Local Com’l 18 22 ns
Feedback Input(2!] il T 7 T3

tap External Asynchronous Clock Period Com’l 25 30 ns
(1/fmaxa) Mil 25 30 40

fMAXAL External Feedback Maximum Com’l 27 23 MH:z
Frequency in Asynchronous Mode .
(tacor + tas)? Mil 27 23 18

fmMAXA2 Maximum Internal Asynchronous Com’l 40 333 MHz
Frequencyl Mil 20 333 p5

fMAXA3 Data Path Maximum Frequency in Com’l | 333 28.5 MHz
Asynchronous Model24] il 33 83 353

fMaxa4 Maximum Asynchronous Register Com’l 40 333 MHz
Toggle Frequency 1/(tawn + tawp)!®) YE 70 33 %

tAOH Output Data Stable Time from Com’l 15 15 ns
Asynchronous Clock Input(26] il 5 G G
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Switching Waveforms
External Combinatorial
DEDICATED INPUT/
1/0 INPUT

COMBINATORIAL
OUTPUT

COMBINATORIAL
REGISTERED OUTPUT

HIGH IMPEDANCE
3-STATE

X

fe—— tpD1 Ve8]

|‘—— terl®

HIGH-IMPEDANCE

3-STATE

Id—— IEA(a' 7]
VALID OUTPUT
C341-7

External Synchronous

DEDICATED INPUT/
1/0 INPUT(7]

SYNCHRONOQUS
CLOCK

ASYNCHRONOUS
CLEAR/PRESET!"]

REGISTERED
QUTPUTS

COMBINATORIAL OUTPUT FROM
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—» ty twH —>te— twi

tsy e

]
—> tcor
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x

C341-8

External Asynchronous
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ASYNCHRONOUS REGISTERED
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taon —» |e—

tRr/teR

tro/tro

tacoz

-

C341-9
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Internal Switching Characteristics Over the Operating Rangel!]

7C341-25
7C341B~-15 7C341B-20 7C341B-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tiN Dedicated Input Pad and Com’l 3 4 5 ns
Buffer Delay Mil 4 5
tio 1/O Input Pad and Com’l 3 4 6 ns
Buffer Delay Mil 4 6
tExp Expander Array Delay Com’l 8 10 12 ns
Mil 10 12
tLAD Logic Array Data Delay Com’l 8 10 12 ns
Mil 10 12
tLAC Logic Array Control Delay Com’l 5 7 10 ns
Mil 7 10
top Output Buffer and Pad Delay Com’l 3 3 5 ns
Mil 3 5
tzx Output Buffer Enable Delayl?7] Com’l 5 5 10 ns
Mil 5 10
txz Output Buffer Disable Delay Com’l 5 5 10 ns
Mil 5 10
tRSU Register Set-Up Time Relative to Com’l 4 5 6 ns
Clock Signal at Register Mil 3 3
tRH Register Hold Time Relative to Com’l 4 5 6 ns
Clock Signal at Register Mil 3 3
tLATCH Flow-Through Latch Delay Com’l 1 2 3 ns
Mil 2 3
tRD Register Delay Com’l 1 1 1 ns
Mil 1 1
tcoMB Transparent Mode Delay(28] Com’l 1 2 3 ns
Mil 2 3
tcH Clock High Time Com’l 4 6 8 ns
Mil 6 8
tcL Clock Low Time Com’l 4 6 8 ns
Mil 6 8
tic Asynchronous Clock Logic Delay Com’l 6 8 14 ns
Mil 8 14
tics Synchronous Clock Delay Com’l 0.5 0.5 2 ns
Mil 0.5 2
teD Feedback Delay Com’l 1 1 1 ns
Mil 1 1
tPRE Asynchronous Register Preset Time Com’l 3 3 5 ns
Mil 3 5
tcLR Asynchronous Register Clear Time Com’l 3 3 5 ns
Mil 3 5
tpcw Asynchronous Preset and Com’l 3 4 5 ns
Clear Pulse Width Mil 4 3
tpCR Asynchronous Preset and Com’l 3 4 5 ns
Clear Recovery Time Mil ) 5
tpIA Programmable Interconnect Com’l 10 12 14 ns
Array Delay Time Mil 12 12

Shaded areas contain preliminary information

Notes: 8. This specification guarantees the maximum combinatorial delay asso-

27. Sample tested only for an output change of 500 mV. ciated with the macrocell registgr bypass when the macrocell is confi-
gured for combinatorial operation.

[

3-18
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Internal Switching Characteristics Over the Operating Rangel!l (continued)

7C341-30 7C341-35
7C341B-30 7C341B-35 7C341-40
Parameter Description Min. | Max. [ Min. | Max. | Min. | Max. | Unit
N Dedicated Input Pad and Com’l 7 9 ns
Buffer Delay Mil 7 9 11
tio 1/0 Input Pad and Com’l 6 9 ns
Buffer Delay Mil 6 9 12
tEXP Expander Array Delay Com’l 14 20 ns
Mil 14 20 25
tLAD Logic Array Data Delay Com’l 14 16 ns
Mil 14 16 18
tLac Logic Array Control Delay Com’l 12 13 ns
Mil 12 13 14
top Output Buffer and Pad Delay Com’l S 6 ns
Mil S 6 7
tzx Output Buffer Enable Delay!?7] Com’l 11 13 ns
Mil 11 13 15
txz Output Buffer Disable Delay Com’l 11 13 ns
Mil 11 13 15
tRSU Register Set-Up Time Relative to Com’l 8 10 ns
Clock Signal at Register Mil 3 10 12
tRH Register Hold Time Relative to Com’l 8 10 ns
Clock Signal at Register Mil ] 10 ¥
tLATCH Flow-Through Latch Delay Com’l 4 4 ns
Mil 4 4 4
tRD Register Delay Com’l 2 2 ns
Mil 2 2 2
tcoMB Transparent Mode Delay!2% Com’l 4 4 ns
Mil 4 4 4
tcH Clock High Time Com’l 10 12.5 ns
Mil 10 125 15
tcL Clock Low Time Com’l 10 12.5 ns
Mil 10 12.5 15
tic Asynchronous Clock Logic Delay Com’l 16 18 ns
Mil 16 18 20
tics Synchronous Clock Delay Com’l 2 3 ns
Mil 2 3 4
tFD Feedback Delay Com’l 1 2 ns
Mil 1 2 3
tPRE Asynchronous Register Preset Time Com’l 6 7 ns
Mil 6 7 8
tCLR Asynchronous Register Clear Time Com’l 6 7 ns
Mil 6 7 8
tpcw Asynchronous Preset and Com’l 6 7 ns
Clear Pulse Width Mil 3 7 ]
tpCcR Asynchronous Preset and Com’l 6 7 ns
Clear Recovery Time Mil r3 7 ]
tpIA Programmable Interconnect Com’l 16 20 ns
Array Delay Time Mil 16 30 24
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Switching Waveforms (continued)

Internal Combinatorial

je tin
INPUT PIN *
Y

O (e

1/0 PIN

e— texp —

EXPANDER
ARRAY DELAY
[¢— tiac, ttap —
LOGIC ARRAY
INPUT
LOGIC ARRAY
OUTPUT

Internal Asynchronous

C341-10

1}

CLOCK PIN

CLOCK INTO
LOGIC ARRAY
tic
CLOCK FROM m
LOGIC ARRAY tasu _+_ tRH
DATA FROM
LOGIC ARRAY
tRDtLATCH —>|<— trp toLr.tPRE —+— tro
REGISTER OUTPUT
TO LOCAL LAB
LOGIC ARRAY

tpia
REGISTER OUTPUT
TO ANOTHER LAB

C341-11

Internal Synchronous

tcH

SYSTEM CLOCK PIN

tiH —-' < tics
SYSTEM cLock N A N
tRsu —>1e— tRH ——-1
DATA FROM ’
LOGIC ARRAY

C341-12
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Switching Waveforms (continucd)

Internal Synchronous

CLOCK FROM _____/
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\ / N\

LOGIC ARRAY
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DATA FROM ><
LOGIC ARRAY
OUTPUT PIN
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HIGH IMPEDANCE

/| STATE N—
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Ordering Information
e | OrderingCode | Name. Package Type Range "
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/J1 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 CY7C341-25HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341-25JC/I1 )83 84-Lead Plastic Leaded Chip Carrier
CY7C341-25RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341B—-2SHC/HI H84 84-Lead Windowed Leaded Chip Carrier
CY7C341B-25JC/J1 J83 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 CY7C341-30HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341-30JC/J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C341-30RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341B-30HC/HI H84 84-Lead Windowed Leaded Chip Carrier
CY7C341B-30JC/J1 183 84-Lead Plastic Leaded Chip Carrier
CY7C341B-30RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341-30HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341-30RMB R84 84-Lead Windowed Pin Grid Array
CY7C341B-30HMB H84 84-Lead Windowed Leaded Chip Carrier
CY7C341B—-30RMB R84 84-Lead Windowed Pin Grid Array
35 CY7C341-35HC/HI H84 84-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C341-35JC/IIL J83 84-Lead Plastic Leaded Chip Carrier
CY7C341-35RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341B—-35HC/HI H84 84-Lead Windowed Leaded Chip Carrier
CY7C341B~35JC/J1 J83 84-Lead Plastic Leaded Chip Carrier
CY7C341B-35RC/RI R84 84-Lead Windowed Pin Grid Array
CY7C341-35HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341-35RMB R84 84-Lead Windowed Pin Grid Array
CY7C341B—-35HMB H84 84-Lead Windowed Leaded Chip Carrier
CY7C341B-35RMB R84 84-Lead Windowed Pin Grid Array
40 CY7C341-40HMB H84 84-Lead Windowed Leaded Chip Carrier | Military
CY7C341-40RM R84 84-Lead Windowed Pin Grid Array
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VoH 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL 1,2,3
Iix 1,2,3
loz 1,2,3
e 1,2,3

Switching Characteristics

Parameter Subgroups

tpDI 7,8,9.10, 11
tpD2 7,8,9,10, 11
tPD3 7.8.9.10, 11
tcol 7,8,9,10, 11
ts1 7.8,9,10, 11
tH 7,8,9,10, 11
tACO1 7,8,9,10, 11
taco2 7,8,9,10, 11
tAS] 7,8,9,10, 11
tAH 7,8,9, 10, 11

Document #: 38—00137—-F
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Features
128 macrocells in 8 LABs

8 dedicated |nnnk 52 hidirectional

1/0 pins
e Programmable interconnect array

e (.8-micron double-metal CMOS
EPROM technology (CY7C342)
Advanced 0.65-micron CMOS
technology to increase performance
(CY7C342B)

Available in 68-pin HLCC, PLCC, and
PGA

CY7C342
CY7C342B

128-Macrocell MAX® EPLD

Functional Description

The CY7C342/CY7C342B is an Erasable
Programmable Logic Device (EPLD) in
which CMOS EPROM cells are used to
configure logic functions within the device.
The MAX architecture is 100% user confi-
gurable, allowing the devices to accommo-
date a variety of independent logic
functions.

The 128 macrocells in the CY7C342/
CY7C342B are divided into 8 Logic Array
Blocks (LABs), 16 per LAB. There are 256
expander product terms, 32 per LAB, tobe
used and shared by the macrocells within
each LAB.

Each LAB is interconnected with a pro-
grammableinterconnectarray,allowingall
signals to be routed throughout the chip.
The speed and density of the
CY7C342/CY7C342B allows it to be used
in a wide range of applications, from re-
placement 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/CY7C342B allows the replace-
ment of over 50 TTL devices. By replacing
large amounts of logic, the CY7C342/
CY7C342B reduces board space, part
count, and increases system reliability.

Logic Block Diagram _
1 (B6) INPUT/CLK INPUT (A7) 68
2 (A6) INPUT INPUT  (A8) 66
32 (L4) INPUT INPUT Le) 36
34 (L5) INPUT INPUT  (K6) 35
SYSTEM CLOCK ]
LAB A LAB H
4 (ps) ——— MACROCELL 1 MACROCELL 120 |—— (B8) 65
5(B4) ~—————1_ MACROCELL?2 MACROCELL 119 }—— (A9) 64
6 (A4) = MACROCELL 3 MACROCELL 118 |—— (B9) 63
7(83) ——— MACROCELLZ | | (A10)62
8 (A3) "MACROCELL 5 MACROCELL 16—  (B10) 61
9 (A2) MACROCELL 6 MACROCELL 115 |—— (B11)60
10 (B2) MACROCELL 7 MACROCELL 114} (C11)59
11 (B1) MACROCELL 8 < MACROCELL 113 |—— (C10)58
MACROCELL 9-16 MACROCELL 121-128
LAB B l 4 L LAB G
12(C2) MACRQCELL 17 MACROCELL 101 —— (11)57
13 (C1) =———— MACROCELL 18 MACROCELL 100 [~ (D10) 56
14 (D2) ————  MACROCELL 19 MACROCELL 99 — (E11)55
15 (D1) ———— MACROCELL 20 —N—WACROCELL 58 — (F11)53
17 (E1) ——— MACROCELL21 _|\— ——/| _MACROCELL97 _ |—— (F10)52
MACROCELL 22-32 :> C: MACROCELL 102-112
P
1
! A I l
LAB C l l LAB F
18 (F2) ————{ MACROCELL 33 MACROCELL 85 F— (G11) 51
19 (F1) =————— MACROCELL 34 _ MACROCELL 84 —— (H11)49
21 (G1) [ MACROCELL35 | MACROCELL 83 —— (H10) 48
22 (H2) MACROCELL 82 —— 1147
23 (H1) MACROCELL 37 MACROCELL 81 — (J10)46
MACROCELL 38-48 :> <: MACROCELL 86-96
LABD 3 l LAB E
24 (J2) = __MACROCELL 49 MACROCELL 72 — (K11)45
25 (J1) MACROCELL 50 MACROCELL 71 F——  (K10) 44
26 (K1) =———— MACROCELL 51 MACROCELL 70 [ (L1043
27 (K2) ——— MACROCELL 52 MACROCELL 69 —— (942
28 (L2) ———— MACHOCELLS3 | MACROCELL 68 ——  (K9) 41
29 (K3) =" MACROCELL 54 MACROCELL 67 [ (L8)40
30 (L3) ———— MACROCELL 55 N A MACRQCELL 66 —— (K8)39
31 (K4) ————oy MACROCELL 56 ) < | MACROCELL 65 |— (L7)38
MACROCELL 57-64 MACROCELL 7380
3,20, 37, 54 (85, G2. K7, E10) [>— V¢ () - PERTAIN TO 68-PIN PGA PACKAGE
16, 33, 50, 67 (E2, K5, G10, B7) [_>—GND C342-1

MAX is a registered trademark of Altera Corporation. Warp2 and Warp3 are trademarks of Cypress Semiconductor.
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Selection Guide

7C342-25 7C342-30 7C342-35
7C342B—-12 | 7C342B—15 | 7C342B—-20 | 7C342B—-25 | 7C342B-30 | 7C342B-35

Maximum Access Time (ns) 12 15 20 25 30 35
Maximum Operating | Commerecial 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

Shaded area contains preliminary information.

Pin Configurations

PLC.C PGA
Top View Bottom View
X
3
R e e L vo | wo |meut|ineut|ineut| o | wo | wo | wo
822z 92
Q22222 P222322222°
k| wo|w | vo | o |ano|ineut|vec | o | o | vo | wo
68 67 66 65 64 63 62 61
110 110
sod !/ s wo | wo wo | wo
7o) se[J 10
110 sgf] 10
110 s7[d 10 H | vo | 1o o | 1o
10 s6[] 110
0 ssp] 1o | vo | vee aND | 1o
GND 54[] Vee
110 s3[] 1o
110 s2[7 vo Fl o | o 7C342 o | wo
7C3428
110 s Vo
Vee sod 6N0 e o | anp vee | vo
110 49| 1O
110 4[] 10
10 473 1o o| v | wo o | wo
1o 41 10
Vo as[] VO c| o | o o | o
o 34 35 36 37 38 39 40 41 42 43%4[d VO
oUooUooooooooooooyg INPUT/
O 0O 0OO0OOEOFEELEE OO OOO O gfwo | vo|wo o |ve |[Gx|eno]| o | o [wo | vo
2E2R2R25zZ55532=2=2=2==
58 &8
z2%2zz
o | vo | vo | vo |neut|iNpuT|iNPUT| |1 110
C342-2 A~ B / 0| 1
1 2 3 4 5 6 7 8 9 10 1
Cc342-3
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,

DC Input Voltagel!l

not tested.) DC Program Voltage
Storage Temperature .................. —65°C10 +150°C  static Discharge Voltage ....................... > 1100V
Ambient Tempcrature with (per MIL-STD-883, Method 3015)
Power r\pplmu ......................... 0°Cto +70°C .
Maximum Junction Temperature Operating Range
(underbias) ... 150°C Ambient
Supply Voltage to Ground Potential ........ =3.0Vto +7.0V Range Temperature Vec
Maximum Power Dissipation ................... 2500 mW Commercial 0°Cto +70°C 5V +5%
DC Vecor GND Current ..ot 500 mA Industrial —40°Cto +85°C 5V = 10%
DC Output Current per Pin .......... —25mA to +25 mA Military -55°C to +125°C (Case) 5V + 10%
Electrical Characteristics Over the Operating Rangel2!
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee = Min,, Igy = —4.0 mA 24 A%
VoL Output LOW Voltage Vee = Min, IgL = 8.0 mA 0.45 \%
ViH Input HIGH Voltage 22 Vee +0.3 A%
ViL Input LOW Voltage =03 0.8 \%
Iix Input Current GND < VN < Ve =10 +10 A
lIoz Output Leakage Current Vo = Ve or GND =40 +40 A
Ios Output Short Circuit Current | Vee = Max., Voyr = 0.5V5-4] -30 -90 mA
Iccr Power Supply Current (Static) = GND (No Load) Com’l 225 mA
Mil/Ind 275
Icez Power Supply Currentls] Vi = Ve or GND (No Load) Com’l 250 mA
f= 1.0 MHzlY] Mil/Ind 320
tR Recommended Input Rise Time 100 ns
tp Recommended Input Fall Time 100 ns
Capacitancel°l
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin = 2V, f = 1.0 MHz 10 pF
Cout Output Capacitance Vour = 2V, f = 1.0 MHz 10 pF
Notes:

1. Minimum DC input is — 0.3V. During transitions, the inputs may un-
dershoot to = 3.0V for periods less than 20 ns.

2. Typical values are for Ty = 25°C and Ve = SV.

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
degradation.

AC Test Loads and Waveforms!!

R1464Q R1464Q

5V 00— 5V 0——mA—
OUTPUTOT- OUTPUT
50 pF R2 5 pF R2
I 250Q I 250Q

INCLUDING — - INCLUDING — —

JGAND ~ - JIGAND ~ -
SCOPE SCOPE C342-4

—
—

=2
<~

Equivalent to: THEVENIN EQUIVALENT (commercial/military)

163Q
OUTPUT 0————mA——0 1.75V

4. Guaranteed but not 100% tested.

5. Thisparameteris measured with device programmedasa 16-bit count-
er in each LAB.

6. Part (a) in AC Test Load and Waveforms is used for all parameters ex-
cept tgg 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 K 90%

90%
10%
GND

<6ns -

<6ns

C342-5
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Logic Array Blocks

There are 8 logic array blocks in the CY7C342/CY7C342B. Each
LAB consists of a macrocell array containing 16 macrocells, an ex-
pander product term array containing 32 expanders, and an [/O
block. The LAB is fed by the programmable interconnect array
and the dedicated input bus. All macrocell feedbacks go to the ma-
crocell array, the expander array, and the programmable intercon-
nect array. Expanders feed themselves and the macrocell array.
All I/O feedbacks 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 CY7C342/CY7C342B provides eight dedicated in-
puts, one of which may be used as a system clock. There are 521/0
pins that may be individually configured for input, output, or bidi-
rectional data flow.

Programmable Interconnect Array

The Programmable Interconnect Array (PIA)solvesinterconnectlim-
itations 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 device.

Unlike masked or programmable gate arrays, which induce vari-
able delay dependent on routing, the PIA has a fixed delay. This
climinates 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-
sultisease of design implementation, often in a signal 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/CY7C342B may be easily de-
termined using Warp2 ™, Warp3 ™ , or MAX + PLUS® software or
by the model shown in Figure 1. The CY7C342/CY7C342B has
fixed internal delays, allowing the user to determine the worst case
timing delays for any design. For complete timing information the
Warp3 or MAX +PLUS software provides a timing simulator.
Design Recommendations

Operation of the devices described herein with conditions
above thoselistedunder “Maximum Ratings” may cause 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 CY7C342/CY7C342B contains circuitry to protect
device pins from high static voltages or electric fields, but nor-
mal precautions should be taken to avoid application of any
voltage higher than the maximum rated voltages.

For proper operation, input and output pins must be constrained to
the range GND < (V|nor Vour) < Vee. Unused inputs must al-
ways be tied to an appropriate logic level (cither Ve or GND).
Eachset of Vecand GND pins must be connected together direct-
ly at the device. Power supply decoupling capacitors of at least 0.2
uF 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 | tcLr o[‘)JIgLF;\Li’T
INPUT fLac tpRE OUTPUT
t 3
BNElT% ¥ LoGic ARRAY | tasy tRD e
DELAY tcoms tzx
i LAD tRH tLATCH
SYSTEM CLOCK DELAY tics
oA b CLOCK
DELAY DE,LCA Y
tpia
FEEDBACK
DELAY
trp
1/0 DELAY
tio C342-6

Figure 1. CY7C342/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 CY7C342/CY7C342B contains a programmable design secu-
rity feature that controls the access to the data programmed into
the device. If this programmable feature is used, a proprietary de-
signimplemented in the device cannot be copied or retrieved. This
enables a high level of design control to be obtained since pro-
grammed data within EPROM cells is invisible. The bit that con-
trols this function, along with all other program data, may be reset
simply by erasing the entire device.

The CY7C342/CY7C342B is fully functionally tested and guaran-
teed through complete testing of each programmable EPROM bit
and all internal 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. fmax

400

g 300 |—

=

z Ve =5.0V
k3 Room Temp.
w

=

=

Q

<

Q

2 100 |-

| 1 1 1 1
0
100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 50 MHz

MAXIMUM FREQUENCY

Output Drive Current

100 |-
loL
80
Vce =5.0V
60 — Room Temp.

40

20

lo OUTPUT CURRENT (mA) TYPICAL

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
texp to the overall delay. Similarly, there is an additional tpys
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 tco), 1/tsy becomes
the limiting frequency in the data path mode unless 1/(twy + twr)
is less than 1/ts).

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxptots;. Determine which of 1/(twy
+ twL), /tcor, or 1/(tgxp + tsp) 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 the dedicated input pins. If any data is applied to an
1/O pin, tasy must be used as the required set-up time. If (tasy +
tay) is greater than tacor, 1/(tas2 + tay) becomes the limiting
frequency in the data path mode unless 1/(tawn + tawr) is less
than 1/(tas2 + tan)-

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to tag;. Determine which of
1/(tawn + tawL), 1/tacor. or 1/(tgxp + tasy) 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 top 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 tpoon 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
CY7C342/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
is used 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!®! 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
tpp2 1/0 Input to Combinatorial Output Delayl8] 20 25 32 ns
tpD3 Dedicated Input to Combinatorial Output Delay with 18 23 30 ns
Expander Delayl%!
tpD4 /0 In[put to Combinatorial Output Delay with Expander 26 33 42 ns
Delay 4,10]
tEA Input to Output Enable Delayl® 7] 12 15 20 ns
tER Input to Output Disable Delay* 7] 12 15 20 ns
tcol Synchronous Clock Input to Output Delay 6 7 8 ns
tco2 Synchronous Clock to Local Feedback to 14 17 20 ns
Combinatorial Output!* 1]
ts1 Dedicated Input or Feedback Set-Up Time to 8 10 13 ns
Synchronous Clock Inputl?: 12]
tsa 1/0 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 N 7 ns
twL Synchronous Clock Input LOW Time 45 5 7 ns
tRw Asynchronous Clear Width[4 7] 12 15 20 ns
tRR Asynchronous Clear Recovery Timel*: 7] 12 15 20 ns
tRO Asynchronous Clear to Registered Output Delayl’] 12 15 20 ns
tpw Asynchronous Preset Width[4: 7] 12 15 20 ns
tPR Asynchronous Preset Recovery Timel* 7] 12 15 20 ns
tpo Asynchronous Preset to Registered Output Delayl’] 12 15 20 ns
tcF Synchronous Clock to Local Feedback Inputl 1] 3 3 3 ns
tp External Synchronous Clock Period (1/(fyax3)?) 9 12 15 ns
fMAX1 External Feedback Maximum Frequency 71.4 58.8 47.6 MHz
(1/(tcor + ts))*
fMAX2 Internal Local Feedback Maximum Frequency, lesser of 90.9 76.9 62.5 MHz
(1/(tsy + tcp)) or (tcon) 1)
fmMAx3 Data Path Maximum Frequency, lesser of (1/(twr. + twn)), | 111.1 100 714 MHz
(1/(ts) + tw)) or (Itcon)™ !
fMAX4 Maximum Register Toggle Frequency (1/(twr+twn)[* 7] 111.1 100 71.4 MHz
toH Output Data Stable Time from Synchronous Clock Inputt®- 181 | 3 3 3 ns

Shaded area contains preliminary information.

7C342-25 7C342-30 7C342-35
7C342B—-25 | 7C342B—-30 | 7C342B-35

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

tpDI1 Dedicated Input to Combinatorial Output Delayl7] 25 30 35 ns

tPD2 1/0 Tnput to Combinatorial Output Delay!®] 39 46 55 ns

tpD3 Dedicated Input to Combinatorial Output Delay with 37 44 55 ns
Expander Delay®!

tpD4 1/O Input to Combinatorial Output Delay with Expander 51 60 75 ns
Delayl* 10]

tEA Input to Output Enable Delay(* 7] 25 30 35 ns

tER Input to Output Disable Delay(% 7] 25 30 35 ns

tcol Synchronous Clock Input to Output Delay 14 16 20 ns
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Commercial and Industrial External Synchronous Switching Characteristics (continued)

7C342-25 7C342-30 7C342-35
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
Outputl* 1]
ts] Dedicated In7pu} or Feedback Set-Up Time to Synchronous 15 20 25 ns
Clock Inputl” 12]
ts2 1/0 Input Set-Up Time to Synchronous Clock Input(’] 29 36 45 ns
tH Input Hold Time from Synchronous Clock Inputl7] 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
tRw 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 Widthl4: 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 Input{* 13] 3 3 6 ns
tp External Synchronous Clock Period (1/(fpax3z))l4] 16 20 25 ns
fMAX1 External Feedback Maximum Frequency 345 27.7 222 MH:z
(U(tcor + ts))[* 1]
fmax2 Internal Local Feedback Maximum Frequency, lesser of 555 43.4 322 MHz
(1/(ts1 + tcp)) or (Iitcop)t* 13
fmMAx3 Data Path Maximum Frequency, lesser of (1/(twy, + twy)), 62.5 50 40 MHz
(1/(ts1 + tw)) or (1/tcon)l* 1°)
fMAX4 Maximum Register Toggle Frequency (1/(twy +twy))4 7] 62.5 50 40 MHz
toH Output Data Stable Time from Synchronous Clock Inputl4 18]'] 3 3 3 ns

Notes:

7. This specification is a measure of the delay from input signal applied  12. If datais applied to an /O input for capture by a macrocell register, the
to a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, 66, or 68) 1/O pin input set-up time minimums should be observed. These pa-
to combinatorial output on any output pin. This delay assumes no ex- rameters are ts> for synchronous operation and t s for asynchronous
pander terms are used to form the logic function. operation.

When this note is applied to any parameter specification it indicates  13. Thisspecification is ameasure of the delay associated with the internal
that the signal (data, asynchronous clock, asynchronous clear, and/or register feedback path. This is the delay from synchronous clock to
asynchronous preset) is applied to a dedicated input only and no signal LAB logic array input. This delay plus the register set-up time, tgy, is
path (either clock or data) employs expander logic. the minimum internal period for an internal synchronous state ma-
If an input signal is applied to an 1/O pin an additional delay equal to chine configuration. This delay is for feedback within the same LAB.
tpia should be added to the comparable delay for a dedicated input. This parameter is tested periodically by sampling production material.
If expanders are used, add the maximum expander delay tpxp to the  14. This specification indicates the guaranteed maximum frequency, in
overall delay for the comparable delay without expanders. synchronous mode, at which a state machine configuration with exter-

8. This specification is a measure of the delay from input signal applied nal feedback can operate. Itis assumed that all data inputs and feed-
to an I/O macrocell pin to any output. This delay assumes no expander back signals are applied to dedicated inputs. All feedback is assumed
terms are used to form the logic function. to be local originating within the same LAB.

9. Thisspecification is a measure of the delay from an input signal appliedto  15. This specification indicates the guaranteed maximum frequency at
a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, 36, 66, or 68) to which a state machine with internal-only feedback can operate. If reg-
combinatorial output on any output pin. This delay assumes expander ister output states must also control external points, this frequency can
terms are used to form the logic function and includes the worst-case ex- still be observed as long as this frequency is less than 1/tco.
pander logic delay for one pass through the expander logic. 16. This frequency indicates the maximum frequency at which the device

10. Thisspecificationis ameasure of the delay from an inputsignal applied may operate in data path mode (dedicated input pin to output pin).
to an I/O macrocell pin to any output. This delay assumes expander Thisassumes data input signalsare applied to dedicated input pins and
terms are used to form the logic function and includes the worst-case no expander logic is used. If any of the data inputs are I/O pins, tsz is
expander logic delay for one pass through the expander logic. This pa- the appropriate tg for calculation.
rameter is tested periodically by sampling production material. 17. This specification indicates the guaranteed maximum frequency, in

11. This specification is a measure of the delay from synchronous register synchronousmode, at whichanindividual outputorburiedregister can
clock to internal feedback of the register output signal to the input of be cycled by a clock signal applied to the dedicated clock input pin.
the LAB logic array and then to a combinatorial output. Thisdelayas-  18. This parameter indicates the minimum time after asynchronous regis-

sumes no expanders are used, register is synchronously clocked and all
feedback iswithin the same LAB. This parameteris tested periodically
by sampling production material.

%)
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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
tACO! Asynchronous Clock Input to Output Delayl”] 12 15 20 ns
tACO2 Asynchronous Clock Input to Local Feedback to Combinatorial 20 25 32 ns
Outputl!?
tAS1 Dedicated Input or Feedback Set-Up Time to Asynchronous 4 5 5 ns
Clock lnput”ﬁ’
tas2 1/0 Input Set-Up Time to Asynchronous Clock lnputm 12 14.5 17 ns
tAH Input Hold Time from Asynchronous Clock lnpulm 4 5 6 ns
tAWH Asynchronous Clock Input HIGH Timel7] 8 9 10 ns
tAWL Asynchronous Clock Input LOW Timel”- 20] 6 7 8 ns
tACE Asynchronous Clock to Local Feedback Inputl® 21] 9 11 13 ns
tAp External Asynchronous Clock Period (1/(fmaxaa))l) 14 16 18 ns
fMAXAL External Feedback Maximum Frequency in Asynchronous 62.5 50 40 MHz
Mode (1/(tacor + tas))* 2]
fmaxa2 | Maximum Internal Asynchronous Frequencyl® 231 71.4 62.5 55.5 MHz
fmaxas | Data Path Maximum Frequency in Asynchronous Model* 241 | 833 66.6 50 MHz
fMaxa4 | Maximum Asynchronous Register Toggle Frequency 714 62.5 55.5 MHz
Y(tawn + taw)lb >
tAOH Output Data Stable Time from Asynchronous Clock Inputl4 261 | 12 12 12 ns
Shaded area contains preliminary information.
Notes:

19. This specification is a measure of the delay from an asynchronous reg-
ister clock input to internal feedback of the register output signal to the
input of thc 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.

20. 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. tawyg should be used for both
tawH and tawp.

21. Thisspecification is a measure of the delay associated with the internal
register feedback path foranasynchronousclock to LABlogicarrayin-
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 noexpander logicin the 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. Itis assumed that all data inputs, clock in-

to
[N

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 + tasi)) or (L/(tawn + tawr)). If register output states must
also control external points. this frequency can still be observed as long
as this frequency is less than 1/tacor.

This specification assumes no expander logic is 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/(tas) + tan) or
1/taco1- 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

outputdatais 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!®) Over Operating Range (continued)

7C342-25 | 7C342-30 | 7C342-35
7C342B-25 | 7C342B—-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tACO1 Asynchronous Clock Input to Output Delayl7] 25 30 35 ns
tACO2 Asynchronous Clock Input to Local Feedback to Combinatorial 39 46 S5 ns
Outputl!?]
tAS1 Dedicated Input or Feedback Set-Up Time to Asynchronous 5 6 8 ns
Clock Input[ﬁ
tas2 1/0 Input Set-Up Time to Asynchronous Clock Inputl’] 19 22 28 ns
tAH Input Hold Time from Asynchronous Clock Input(’] 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# 21] 15 18 22 ns
tAp External Asynchronous Clock Period (1/(fpaxaa))(4] 20 25 30 ns
fmMAXAL External Feedback Maximum Frequency in Asynchronous 333 27.7 232 MHz
Mode (1/(tacor + tasn))!» 22
fmaxa2z | Maximum Internal Asynchronous Frequencyl® 23] 50 40 333 MHz
fmMAXA3 Data Path Maximum Frequency in Asynchronous Model4 24 40 333 28.5 MHz
fMAXA4 Maximum Asynchronous Register Toggle Frequency 50 40 333 MHz
U(tawn + taw)l> 2!
tAOH Output Data Stable Time from Asynchronous Clock Inputl* 20] [ 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
tIN Dedicated Input Pad and Buffer Delay 25 3 4 ns
tio I/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 Delayl?7] 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 Delay[28] 1 1 2 ns
tcH Clock HIGH Time 3 4 6 ns
tcL Clock LOW Time 3 4 6 ns
tic Asynchronous Clock Logic Delay 5 6 8 ns
tics Synchronous Clock Delay 0.5 0.5 0.5 ns
tFp Feedback Delay 1 1 ns
tpRE Asynchronous Register Preset Time 3 3 3 ns
tCLR 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

Shaded area contains preliminary information.




ii: CYPRESS

Commercial and Industrial Typical Internal Switching Characteristics Over Operating Range (continued)

CY7C342
CY7C342B

7C342-25 7C342-30 7C342-35
7C342B-25 | 7C342B—-30 | 7C342B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tIN Dedicated Input Pad and Buffer Delay 5 7 9 ns
o I/O Input Pad and Buffer Delay 6 6 9 ns
tEXP Expander Array Delay 12 14 20 ns
tLAD 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 Delayl27] 10 11 13 ns
txz Output Buffer Disable Delay 10 11 13 ns
tRSU 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
teL Clock LOW Time 8 10 12. ns
tic Asynchronous Clock Logic Delay 14 16 18 ns
tics Synchronous Clock Delay 2 2 3 ns
tFD Feedback Delay 1 1 2 ns
tPRE Asynchronous Register Preset Time 5 6 7 ns
tCLR Asynchronous Register Clear Time 5 6 7 ns
tpew 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 S00 mV.

28. This specification 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(® Over Operating Range

7C342-30 7C342-35
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 Delay!’]

tpp2 1/0 Input to Combinatorial 25 32 39 46 S5 ns
Output Delayl8l

tpD3 Dedicated Input to Combina- 23 30 37 44 55 ns

torial Output Delay with Ex-
pander Delayl’]

tpD4 1/O Input to Combinatorial 33 42 51 60 75 ns
Output Delay with
Expander Delayl4 10]

tEA Input to Output Enable 15 20 25 30 35 ns
Delayl7

tER Input to Output Disable 15 20 25 30 35 ns
Delayl4 7]

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
Outputl4 11]

ts] Dedicated Input or Feedback 10 13 15 20 25 ns

Set-Up Time to Synchronous
Clock Inputl7 121

ts2 1/0 Input Set-Up Time to 20 24 29 36 45 ns
Synchronous Clock Input!”!

tH Input Hold Time from 0 0 0 0 0 ns
Synchronous Clock Input!7]

twH Synchronous Clock Input 5 7 8 10 12.5 ns
HIGH Time

twL Synchronous Clock Input 5 7 8 10 12.5 ns
LOW Time

tRw Asynchronous Clear Widthl 7 | 15 20 25 30 35 ns

tRR Asynchronous Clear Recovery | 15 20 25 30 35 ns
Timel4 7

tRO Asynchronous Clear to Regis- 15 20 25 30 35 ns
tered Output Delayl’]

tpw Asynchronous Preset 15 20 25 30 35 ns
Width(4 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 Input4 13]

tp External Synchronous Clock 12 14 16 20 25 ns

Period (1/(fyax3a))l4!
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Military External Synchronous Switching Characteristics!® Over Operating Range (continued)

7C342-30 | 7C342-35
7C342B—-15 | 7C342B-20 | 7C342B-25 | 7C342B-30 | 7C342B-35

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

fMAX1 External Feedback Maximum 58.8 47.6 34.5 27.7 22.2 MHz
Frequency (1/(tcop + tgp))i4 141

fMAX2 Internal Local Feedback 76.9 62.5 55.5 434 322 MHz

Maximum Frequency, lesser of
(1(ts1 + tep)) or (Hteopl® 1)

fMAX3 Data Path Maximum Frequency, | 100 71.4 62.5 50 40 MHz
lesser of (1/(twr. + twh)),
(U(ts1 + tw)) or (1/tcon) 10!

fMAX4 Maximum Register Toggle _ | 100 71.4 62.5 50 40 MHz
Frequency (1/(twr. + twp))!* 17!
toH Output Data Stable Time from 3 3 3 3 3 ns

Synchronous Clock Inputl* 18]

Shaded area contains preliminary information.

Military External Asynchronous Switching Characteristics!?! Over Operating Range

7C342-30 | 7C342-35
7C342B—-15 | 7C342B—20 | 7C342B—25 | 7C342B-30 | 7C342B-35

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

tACO! Asynchronous Clock Input to 15 20 25 30 35 ns
Output Delay!”]

tACO? Asynchronous Clock Input to 25 32 39 46 55 ns
Local Feedback to Combinatorial
Output!!’]

tAS] Dedicated Input or Feedback 5 6 5 6 8 ns

Set-Up Time to Asynchronous
Clock Inputl”]

tAS2 1/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 Timel]

tAWL. Asynchronous Clock Input 7 8 9 11 14 ns
LOW Timel7- 201

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/(fyaxas)l?!

fMAXA1 External Feedback Maximum 50.0 40 333 27.7 232 MHz

Frequency in Asynchronous_
Mode (1/{tacoi + tas)l* 2]

fmMaxA2 Maximum Internal Asynchronous | 62.5 55.5 50 40 333 MHz
Frequencyl4 23

fMAXA3 Data Path Maximum Frequency | 66.6 50 40 333 28.5 MHz
in Asynchronous Model4- 241

fMAxA4 Maximum Asynchronous 62.5 55.5 50 40 333 MHz

Register Toggle Frequency
1/(tawn + taw)t 2

tAOH Output Data Stable Time from 12 12 15 15 15 ns
Asynchronous Clock Input(4 26]

Shaded area contains preliminary information.
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Military Typical Internal Switching Characteristics Over Operating Range

7C342B—15 | 7C342B—20 | 7C342B—25 | 7C342-30 | 7C342-35

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

tN Dedicated Input Pad and 3 4 5 7 9 ns
Buffer Delay

tio I/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 S 7 10 12 13 ns

ton Output Buffer and Pad Delay 3 3 5 5 6 ns

tzx Output Buffer Enable Delay(27] 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

tLATCH Flow Through Latch Delay 1 2 3 4 4 ns

tRD Register Delay 1 1 1 2 2 ns

tCOMB Transparent Mode Delayl28] 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

tED 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 S 6 7 ns
Clear Pulse Width

tpCR Asynchronous Preset and 3 4 5 6 7 ns
Clear Recovery Time

tpia Programmable Interconnect 10 12 14 16 20 ns

Array Delay Time

Shaded area contains preliminary information.
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Switching Waveforms
External Combinatorial
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Switching Waveforms (continued)
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Switching Waveforms (continued)
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Ordering Information

e | Ordering Code | 'Name: Package Type Range ©

12 CY7C342B-12HC H81 68-Pin Windowed Leaded Chip Carrier Commercial
CY7C342B-12]C 181 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—15JC/I1 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 H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342B-20JC/1 181 | 68-Lead Plastic Leaded Chip Carrier Industriel
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 CY7C342-25HC/HI H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342-251C/11 181 |68 Lead Plastic Leaded Chip Carrier Industrial
CY7C342-25RC/R1 R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B—-25HC/HI H81 68-Pin Windowed Leaded Chip Carrier
CY7C342B-25]C/J1 J81 68-Lead Plastic Leaded Chip Carrier
CY7C342B-25RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-25HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342B-25RMB R68 68-Pin Windowed Ceramic Pin Grid Array

30 CY7C342—-30HC/HI H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342—300C/ J81 |68 Lead Plastic Leaded Chip Carrier Industrial
CY7C342—-30RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-30HC/HI H81 68-Pin Windowed Leaded Chip Carrier
CY7C342B-30JC/J1 J81 68-Lead Plastic Leaded Chip Carrier
CY7C342B-30RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342-30HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342-30RMB R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-30HMB H81 68-Pin Windowed Leaded Chip Carrier
CY7C342B-30RMB R68 68-Pin Windowed Ceramic Pin Grid Array

35 CY7C342-35HC/HI H81 68-Pin Windowed Leaded Chip Carrier Commercial/
CY7C342-351C/01 181 | 68-Lead Plastic Leaded Chip Carrier Industrial
CY7C342—-35RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-35HC/HI HS81 68-Pin Windowed Leaded Chip Carrier
CY7C342B-35JC/1 J81 68-Lead Plastic Leaded Chip Carrier
CY7C342B-35RC/RI R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342—-35HMB H81 68-Pin Windowed Leaded Chip Carrier Military
CY7C342-35RMB R68 68-Pin Windowed Ceramic Pin Grid Array
CY7C342B-35HMB HS81 68-Pin Windowed Leaded Chip Carrier
CY7C342B—-35RMB R68 68-Pin Windowed Ceramic Pin Grid Array

3-40
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VoH 1,2,3
VoL 1,2,3
Viu 1,2,3
ViL 1,2,3
Iix 1,2,3
Toz 1,2,3
Icct 1,2,3

Document #: 38—00119—F

Switching Characteristics

Parameter Subgroups

tpDI 7,8,9,10, 11
tpp2 7,8,9,10, 11
tpp3 7,8,9, 10,11
tcol 7,8,9,10, 11
ts) 7,8, 9,1[),”
ts2 7,8,9,10, 11
ty 7,8,9,10, 11
twH 7,8,9, 10,11
twL 7,8,9,10, 11
trRO 7,8,9,10, 11
tpo 7,8,9,10,11
tACO1 7,8,9,10, 11
tAS] 7,8,9,10, 11
tAH 7,8,9,10, 11
tAWH 7,8,9,10, 11
tAwWL 7,8,9,10, 11




Features

o 64 MAX macrocells in 4 LABs

o 8 dedicated inputs, 24 bidirectional
I/O pins

Programmable interconnect array
0.8-micron double-metal CMOS
EPROM technology (CY7C343)
Advanced 0.65-micron CMOS
technology to increase performance
(CY7C343B)

CYPRESS

CY7C343
CY7C343B

Functional Description

The CY7C343/CY7C343B is a high-per-
formance, high-density erasable program-
mable logic device, available in 44-pin
PLCC and HLCC packages.

The CY7C343/CY7C343B contains 64
highly flexible macrocells and 128 expander
product terms. These resources are divided

64-Macrocell MAX®
EPLD

connect Array (PIA). There are 8 input pins,
one that doubles as a clock pin when needed.
The CY7C343/CY7C343B also has 28
I/0 pins, each connected to a macrocell
(6 for LABs A and C, and 8 for LABs B
and D). The remaining 36 macrocells are
used for embedded logic.

The CY7C343/CY7C343B is excellent for
a wide range of both synchronous and
asynchronous applications.

e Available in 44-pin HLCC, PLCC into four Logic Array Blocks (LABs) con-
e Lowest power MAX device nected through the Programmable Inter-
Logic Block Diagram
9INPUT > ] <] INPUT 35
11 INPUT > <] INPUT/CLK 34
12INPUT > <] INPUT 33
13iNeuT > < INPUT 31
DEDICATED INPUTS
| SYSTEM CLOCK |
LAB A { LABD
2 O3 MACROCELL MACROCELL 56 |—{ 1
4 O MACROCELL 2 MACROCELL 55 {3 a4
1/O PINS 5 CO— MACROCELL N MACROCELL 54 —0 4«2
6 [— MACROCELL 4 K‘ MACROCELL 53 —{J 41 /O PINS
7 O— MACROCELL MACROCELL52____—{1J 40
8 O— MACROCELL 6 MACROCELL 51 —O0 a9
MACROCELL 50 — a8
MACROCELLS 7 - 16 \ ! MACROCETL 49 0O
P \l_ MACROCELLS 57 - 64
LABB 4 | {} LABC
15 C— MACROCELL 17 MACROCELL 38 }—{ 30
16 O MACROCELL 18 A MACROCELL 37 — 29
17 O—_MAcROCELLT9 A | —I\WET_D 2 opiNs
8 CO— MACROCELL 20 MACROCELL —0 27
VOPNS 10 By ——ACROGELL o1 V MACROCELL 32— 2
20 O3— MACROCELL 22 MACROCELL 33 — 24
22 O— MACROCELL 23
23 [3— MACROCELL 24 N—
K MACROCELLS 39 - 48
MACROCELLS 25 - 32
(3,14,25,36) [>— v,
(10, 21,32,43) [>— G?«% Caaa—1
Selection Guide
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 advanced information.

MAX and MAX +PLUS are registered trademarks of Altera Corporation. Warp2 and Warp3 are trademarks of Cypress Semiconductor




CY7C343
CY7C343B

WS yrriss

in Configuration HLCC
Pin gura Top View
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()
110 3] o
110 3s[] o
INPUT 37 110
GND [ 10 36[0 Vee
INPUT [ 14 3s[] INPUT
INPUT 12 34[] INPUT/CLK
INPUT [ 13 33[] INPUT
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[lle} 16 30[] o
o 17 29[ o
18 19 20 21 22 23 24 25 26 27 28
Oo0o0oO0oo0o0o0o0On
2229222 82828 C343-2
geez2ee2gzes
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  DC Input Voltagel!l ... .. =3.0Vto +7.0V
not tested.) DC Program Voltage ..............coevunieennann.. 13.0V
Storage Temperature .................. —-65°C to +150°C Static Discharge Voltage ........................ >1100V
Ambient Temperature with (per MIL-STD-883, method 3015)
Power Applied .................. ... .. ... 0°Cto +70°C  Qperating Range
Maximum Junction Temperature Ambient
(‘Under Bias) .............. ... RIRREEEEREEREEEE 150°C Range Temperature Vee
Sup;?ly Voltage to Qruund Potential . ....... -2.0Vto +7.0V Commercial 0°C o +70°C 3V 5%
Maximum Power Dissipation ................... 2500 mW Tndustrial 20°C 85°C SV 2 10%
stria - 5V £10%
DCVecorGND Current ... 500 mA nAustr to + ¢
e ec0 o &
DC Output Current, per Pin .......... —-25mA to +25 mA Military =55°Cto +125°C (Case) | SV x10%
Electrical Characteristics Over the Operating Rangel?!

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee = Min, oy = —4.0 mA 2.4 \%
VoL Output LOW Voltage Vee = Min, [or = 8 mA 0.45 \%
Viy Input HIGH Level 2.2 Vee+0.3 \Y
Vi Input LOW Level -03 0.8 \%
Iix Input Current GND < Viy < Ve - 10 +10 A
Ioz Output Leakage Current Vo = Ve or GND - 40 +40 UA
Ios Output Short Circuit Current | Ve = Max., Vour = 0.5V 4] - 30 - 90 mA
Icco Power Supply Current Vi = Ve or GND Commercial 125 mA

(Standby) (No Load) Military/Industrial 200 mA
Icen Power Supply Current!s! Vi = Ve or[?ng (No Load) | Commercial 135 mA
f=10MHZ%" Military/Industrial 25 mA
tR Recommended Input Rise 100 ns
Time
tg Recommended Input Fall 100 ns
Time
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 Ty = 25°C and Ve = SV.

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 degra-

dation.
4. Guaranteed but not 100% tested.

5. Measured with device programmed as a 16-bit counter in each LAB.
This parameter is tested periodically by sampling production material.
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Capacitancel!
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance ViN =2V, f = 1.0 MHz 10 pF
Cout 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 tgg and txz, which is used for part (b) in AC Test Load and Wave-

AC Test Loads and Waveformsl(©l

R1 464Q R1464Q
5V O A 5V 00—
OUTPUT OUTPUT
50 pF R2 5 pF s R
I 2500 I 'Lzsosz

INCLUDING &= - INCLUDING == ==

JIG AND JIG AND -
SCOPE SCOPE C343-3

(a) (b)

THEVENIN EQUIVALENT (commercial/military)

163Q
OUTPUT 0——AM——0 1.75V

Equivalent to:

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™, Warp3™ , or MAX +PLUS® software or
by the model shown in Figure 1. The CY7C343/CY7C343B has
fixed internal delays, allowing the user to determine the worst case
timing delays for any design. For complete timing information, the
Warp3 or MAX+PLUS software provides a timing simulator.

Design Recommendations

Operation of the devices described herein with conditions above
those listed under “Absolute Maximum Ratings” may cause perma-
nentdamage 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

forms. All external timing parameters are measured referenced to ex-
ternal pins of the device.

ALLINPUT PULSES

3.0V o0 L 90%
GND 10% 10%
<6ns - - <6ns

C343-4

CY7C343/CY7C343B contains circuitry to protect device pins
from highstaticvoltagesorelectric fields; however, normal precau-
tions should be taken to avoid applying any voltage higher than
maximum rated voltages.

For properoperation, input and output pins must be constrained to
the range GND < (Vy or VouT) < Vee. Unused inputs must al-
ways be tied to an appropriate logic level (either Ve 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 Vcand GND. For the most effec-
tive decoupling, each V¢ 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
tgxpto the overall delay. Similarly, there is an additional tpy o 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. ts; should be used if data is applied at an I/O pin.
If ts; is greater than tcoy, 1/tsz becomes the limiting frequency in
the data path mode unless 1/(twn + twr) is less than 1/tg).

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to ts;. Determine which of 1/(twy
+ twp), l/tcor, or /(tgxp + tsy) is the lowest frequency. The low-
est of these frequencies is the maximum data path frequency for
the synchronous configuration.

When calculatingexternal asynchronous frequencies, use tagy if all
inputs are on dedicated input pins. If any data is applied to an I/O
pin, tasa must be used as the required set-up time. If (tags + tan)
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is greater than tacor, 1/(tas2 + tan) becomes the limiting fre-
quency in the data path mode unless 1/(tawp + tay) is less than
W(tas2 + tan)-

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to tag). Determine which of
/(tawH + tawL), 1/tacor, or 1/(tgxp + tas)) 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 toy 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 tooy indicates the system compatibility of this de-
vice when driving subsequent registered logic with a positive hold
time and using the same clock as the CY7C343/CY7C343B.

In general, if taoy 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
is used 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.

EXPANDER _J
DELAY
texp
REGISTER
¥ LoGIC ARRAY
CONTROL DELAY | tcir OSJET&L\J(T
INPUT tac o NPUT
OUTPUT
t
ll)NEPLLIJ&  0GIC ARRAY | thsu tro oo 3
DELAY teoms be
h fLap taH tLATCH
SYSTEM CLOCK DELAY t,cg
PiA ¥ clock
DELAY DELAY
tpia tic
FEEDBACK
DELAY
trD
1/O DELAY
tlo C343-5

Figure 1. CY7C343/CY7C343B Internal Timing Model
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External Synchronous Switching Characteristics(® Over Operating Range

7C343-20
7C343B—12 7C343B-15 7C343B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpD1 Dedicated Input to Combinatorial Com’l/Ind 12 15 20 ns
Output Delayl”) Vil s 0
tpp2 1/0 ln[gzu! to Combinatorial Output Com’l/Ind 20 25 32 ns
Delay!®! Mil 25 32
tpD3 Dedicated Input to Combinatorial Com'VInd 18 23 30 ns
Output Delay with Expander Delayl®! 3 i
tPD4 1/0 Input to Combinatorial Output Com’/Ind 26 33 42 ns
Delay with Expander Delayl* iof Ve 3 g
tEA Input to Output Enable Delayl4 71 Com’l/ind 12 15 20 ns
Mil 15 20
teR Input to Output Disable Delayl4 7] Com’l/Ind 12 15 20 ns
Mil 15 20
tcol Synchronous Clock Input to Output Com’/Ind 6 7 12 ns
Delay Mil 7 2
tco2 Synchronous Clock to Local Feedback | Com’l/Ind 14 17 25 ns
to Combinatorial Output!4 1] il o %
ts] Dedicated Input or Feedback Set-Up | Com’/Ind 8 10 12 ns
Time to Synchronous Clock Inputl’] Mil 10 2
ts2 1/0 Input Set-U_]i) Time to Synchronous | Com’)/Ind 16 20 24 ns
Clock Inputl’- 12 Ml g >
tH Input Hold Time from Synchronous Com’/Ind 0 0 0 ns
Clock Inputl’] M 0 0
twH Synchronous Clock Input HIGH Time | Com’V/Ind 4.5 5 6 ns
Mil 5 6
twi, Synchronous Clock Input LOW Time | Com/Ind 4.5 5 6 ns
Mil 5 6
tRW Asynchronous Clear Widthl*. 7] Com’l/Ind 12 15 20 ns
Mil 15 20
tRR Asynchronous Clear Recovery Timel# 71 | Com’l/Ind 12 15 20 ns
Mil 15 20
tRO Asynchronous Clear to Registered Com’l/Ind 12 15 20 ns
Output Delayl”] il G 0
tpR Asynchronous Preset Recovery Time!* 7] | Com’)/Ind 12 15 20 ns
Mil 15 20
tpo Asynchronous Preset to Registered Com’l/Ind 12 15 20 ns
Output Delayl”] YE 5 T
tcr Synchronous Clock to Local Feedback | Com’l/Ind 3 3 3 ns
Inputl* 3] Mil 3 3
tp External Synchronous Clock Period Com’l/Ind 9 10 12 ns
(Vtwaxy)P Mil 10 2
fMAX1 External Maximum Frequency Com’//Ind 71.4 58.8 41.6 MHz
(1/([('()1 + tSl))H' 4] Mil 58.8 41.6

Shaded areas contain advanced information.

3—-46



3 CYPRESS

CY7C343
CY7C343B

External Synchronous Switching Characteristics(® Over Operating Range (continued)

7C343-20
7C343B-12 7C343B-15 7C343B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
fMAX2 Internal Local Feedback Maximum Com’l/Ind 90.9 76.9 66.6 MHz
Frequency, lesser of (1/(tg) + tep)) or
( 1/1‘(1‘()1 )[z 51 ' Mil 76.9 66.6
fmaxa Data Path Maximum Frequency, least of | Com’l/Ind 1.1 100 83.3 MHz
U(twr. + twn), 1ty + ty), or -
(Utcont* L Mil 100 83.3
fmAx4 Maximum chiiscr”}“ogglc Frequency | Coml/Ind 111 100 83.3 MHz
(Mt + twi)™ Mil 100 $33
toH Output Data Stable Timc[fr()?lglll Com'VInd 3 3 3 ns
SVNC) s Cloc! L
Synchronous Clock Input Ml 3 3
tpw Asynchronous Preset Widthl#-7] Com'VInd 12 15 20 ns
Mil 15 20
Shaded areas contain advanced information.
Notes:
7. This specification is a measure of the delay from input signal applied 12, If dataisapplied toan /O input for capture by a macrocell register, the
to a dedicated input (44-pin PLCCinput pin 9, 11, 12,13, 31,33, 34, or 1/O pin sct-up time minimums should be observed. These parameters
35) to combinatorial output on any output pin. This delay assumes no are tga for synchronous operation and tas for asynchronous opera-
expander terms are used to form the logic function. tion.
When this note is applied to any parameter specification it indicates 13, Thisspecificationis a measure of the delay associated with the internal
that the signal (data. asynchronous clock, asynchronous clear, and/or register feedback path. This is the delay from synchronous clock to
asynchronous preset) is applied to a dedicated input only and no signal LAB logic array input. This delay plus the register set-up time, tgj. is
path (either clock or data) employs expander logic. the minimum internal period for an internal synchronous state ma-
If an input signal is applied to an I/O pin, an additional delay equal to chine configuration. This delay is for feedback within the same LAB.
tpia should be added to the comparable delay for a dedicated input. This parameter is tested periodically by sampling production material.
14. This specification indicates the guaranteed maximum frequency, in

1

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/0 macrocell pin to any output. This delay assumes no expander

terms are used to torm the logic tunction.

This specification is a measure of the delay from aninputssignal applied

to a dedicated input (44-pin PLCCinput pin 9. [ 1, 12,13, 31,33, 34, or

35) to combinatorial output on any output pin. This delay assumes ex-

pander terms are used to form the logic function and includes the

worst-case expander logic delay for one pass through the expander log-
ic. This parameter is tested periodically by sampling production mate-
rial.

Thisspecification is ameasure of the delay from an input signal applied

to an 1/0 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.

1. 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 iswithin the same LAB. This parameter is tested periodically
by sampling production material.

0.

15.

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.

This spcc tion indicates the guarantced maximum frequency at
which a state machine, withinternal-only feedback, can operate. If reg-
ister output states must also control external points, this frequency can
still be observed as long as this frequency is less than 1/t¢o;. All feed-
back is assumed to be local. originating within the same LAB.

. This frequency indicates the maximum frequency at which the device

may operate in data path mode. This delay assumes data input signals
are applied to dedicated inputs and no expander logic is used.

. This specification indicates the guaranteed maximum frequency, in

synchronous mode. atwhich anindividual outputorburied register can
be cycled.

. 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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External Synchronous Switching Characteristics(®] Over Operating Range (continued)

7C343-25 7C343-30 7C343-35
7C343B-25 7C343B-30 7C343B-35
Parameter Description Min. Max. | Min. Max. | Min. Max. | Unit
tpD1 Dedicated Input to Combinatorial Com’l/Ind 25 30 35 ns
Output Delayl’] Mil 735 30 35
tpp2 1/0 ]n[gut to Combinatorial Output Com’l/Ind 39 44 53 ns
Delayl® Mil 39 24 53
tpp3 Dedicated Input to Combinatorial Com’V/Ind 37 44 55 ns
Output Delay with Expander Delay["] Mil 37 1 35
tPD4 1/O Input to Combinatorial Output Com’l/Ind 51 58 73 ns
Delay with Expander Delayl%: WF Mil 31 38 7
tEA Input to Output Enable Delayl* 7] Com’l/Ind 25 30 35 ns
Mil 25 30 35
tER Input to Output Disable Delay!*. 7] Com’/Ind 25 30 35 ns
Mil 25 30 35
tcot Synchronous Clock Input to Output Com’/Ind 14 16 20 ns
Delay Mil 14 13 20
tco2 Synchronous Clock to Local Feedback | Com’VInd 30 35 42 ns
to Combinatorial Output(4 1] N £ G )
ts1 Dedicated Input or Feedback Set-Up | Com’VInd 15 20 25 ns
Time to Synchronous Clock Inputl7] Vil G 2 %
ts2 I/0 Input Set-Uz? Time to Synchronous | Com’)/Ind 30 35 42 ns
Clock Input(”-1 M £ = 0
ty Input Hold Time from Synchronous Com’l/Ind 0 0 0 ns
Clock Inputl(7! Vil 0 0 0
twH Synchronous Clock Input HIGH Time | Com’)/Ind 8 10 125 ns
Mil 8 10 12.5
twL Synchronous Clock Input LOW Time | Com’/Ind 8 10 12.5 ns
Mil 8 10 12.5
tRwW Asynchronous Clear Widthl4 7] Com’l/Ind 25 30 35 ns
Mil 25 30 35
tRR Asynchronous Clear Recovery Timel* 7] | Com’/Ind 25 30 35 ns
Mil 25 30 35
trRO Asynchronous Clear to Registered Com’)/Ind 25 30 35 ns
Output Delayl’] Vil 55 30 35
tpR Asynchronous Preset Recovery Timel* 71 | Com’/Ind 25 30 35 ns
Mil 25 30 35
tpo Asynchronous Preset to Registered Com’l/Ind 25 30 35 ns
Output Delayl”] il 55 £ G
tcp Synchronous Clock to Local Feedback | Com’l/Ind 3 5 ns
Inputl* 131 Mil 3 3 S
tp I/Eix/trernal \S%nchronous Clock Period Com’l/Ind 16 20 25 ns
(HIMAX3)™ Mil 16 20 25
fmMAX1 External Maximum Com’l/Ind 34 27 22.2 MHz
Frequency (1/(tcop + tsp))l4 14] Vil e 3 5
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External Synchronous Switching Characteristics!®! Over Operating Range (continued)

7C343-25 7C343-30 7C343-35
7C343B-25 7C343B-30 7C343B-35
Parameter Description Min. | Max. | Min. | Max. | Min. Max. | Unit
fmMAX2 Internal Local Feedback Maximum Com’l/Ind 55 43 33 MHz
Frequency, lesser of (1/(tg; + tcg)) or
(dwengiygper of (st tepl or g 53 a3 3
fmMAX3 Data Path Maximum Frequency, least of | Com’l/Ind 62.5 50 40 MHz
N(tw, + t , 1/(ts + ty), or -
(1(/1(([),)[4»%'[’) (st + o) Mil 625 50 )
fMAX4 Maximum Register Toggle Frequency | Com’V/Ind 62.5 50 40 MHz
((twe + twr))+ V1 Mil 625 50 0
toH Output Data Stable Time from Com’l/Ind 3 3 3 ns
Synchronous Clock Inputl4 18] M 3 3 3
tpw Asynchronous Preset Widthl4. 7] Com'l/Ind 25 30 35 ns
Mil 25 30 35
External Asynchronous Switching Characteristics Over Operating Rangel©]
7C343-20
7C343B-12 7C343B—15 7C343B—-20
Parameter Description Min. Max. | Min. Max. Min. Max. Unit
tACO1 Asynchronous Clock Input to Output | Com’l/Ind 12 15 20 ns
Delay!"} M 15 30
tACO? Asynchronous Clock Input to Local Com’l/Ind 20 25 32 ns
Feedback to Combinatorial - =5
Output!!9) Mil 25 32
tAS] Dedicated Input or Feedback Sct—Uﬁ Com’l/Ind 3 35 4 ns
Time to Asynchronous Clock Inputl Mil 35 P}
tAs2 I/O Input Set-Up Time to Com’l/Ind 12 135 IN] ns
Asynchronous Clock Input!7} Mil 135 5
tAH Input Hold Time from Asynchronous | Com'l/Ind 4 45 S ns
Clock Inputl”] Mil 25 3
TAWH Asynchronous Clock Input HIGH Com/Ind 8 85 9 ns
Timel”! Mil 85 9
tAWL Asynchronous Clock Input LOW Com’l/Ind 6 6.5 7 ns
Timel”-20] Mil 6.5 7
tACF Asynchronous Clock to Local Feedback | Com’l/Ind 9 11 13 ns
Inputl* 21] Mil 0l 3
tAP External Asynchronous Clock Period | Com’/Ind 14 15 16 ns
(I/fmaxaa)t™ Ml B 6
fMAXALI External Maximum Frequency in Com’l/Ind 66.6 54.0 41.6 MHz
Asynchronous Mode, - z
”(IACO! + tASl)[4' 22 Mil 54.0 41.6
fMAXA2 Maximum Internal Asynchronous Com'V/Ind 71.4 66.6 58.8 MHz
Frequencyl* I Mil 66.6 3838
fMAXA3 Data Path Maximum Frg(fuency in Com’l/Ind 71.4 66.6 50 MHz
Asynchronous Model% 2 Mil 56.6 30
fmaxasa Maximum Asynchronous Register Com’V/Ind 71.4 66.6 62.5 MHz
Toggle Frequency - =
1/(tawn + tAWL)H’ 25] Mil 66.6 62.5
tAOH Output Data Stable Time from Com’l/Ind 12 12 15 ns
Asynchronous Clock Inputl4 201 Mil 2 3

Shaded areas contain advanced information.
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External Asynchronous Switching Characteristics Over Operating Range!®] (continued)

7C343-25 7C343-30 7C343-35
7C343B-25 7C343B-30 7C343B-35

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

tACO1 Asyncl%ronous Clock Input to Output | Com’l/Ind 25 30 35 ns
Delayl’} Ml 35 30 35

taCo2 Asynchronous Clock Input to Local Com’}/Ind 40 46 55 ns
Feedback to Combinatorial -
Output(19] Mil 40 46 55

taS] Dedicated Input or Feedback Set-U; Com’l/Ind 5 6 8 ns
Time to Asynchronous Clock Inputl Mil 35 3 g

tAS? 1/0 Input Set-Up Time to Com’l/Ind 20 25 30 ns
Asynchronous Clock Input!”] Mil 20 35 30

tAH Input Hold Time from Asynchronous | Com’l/Ind 6 8 10 ns
Clock Inputm Mil 6 8 10

tAWH Asynchronous Clock Input HIGH Com’l/Ind 11 14 16 ns
Time Mil 11 14 16

tAWL Asynchronous Clock Input LOW Com’l/Ind 9 11 14 ns
Timel" Mil 9 11 14

tACF Async?rzo[nous Clock to Local Feedback | Com’l/Ind 15 18 22 ns
Inputl*2!] Ml 15 18 72

tAP External Asynchronous Clock Period Com’l/Ind 20 25 30 ns
(/fmaxad) Mil 20 25 30

fMAXAL External Maximum Frequency in Com’l/Ind 33 27 23 MHz
Asynchronous Mode -
/(tacor + tasy)® 22 Mil 33 27 23

fMAXA2 Maximum Internal Asynchronous Com’l/Ind 50 40 33 MHz
Frequencyl* Mil 50 70 33

fMAXA3 Data Path Maximum Frc?uency in Com’l/Ind 40 33 28 MHz
Asynchronous Model4 24 Mil 70 33 8

fMAaxA4 Maximum Asynchronous RCFislc;r Toggle | Com’}/Ind 50 40 33 MHz
Frequency 1/(tawn + tawL) 4,25] Mil 30 40 33

tAOH Output Data Stable Time from Com’l/Ind 15 15 15 ns
Asynchronous Clock Inputl# 26] Ml 15 15 13

Notes:

19. This specification is a measure of the delay from an asynchronousreg-  21. Thisspecification is a measure of the delay associated with the internal
ister clock input to internal feedback of the register output signal to the register feedback path for anasynchronous clock to LABlogic array in-
input of the LAB logic array and then to a combinatorial output. This put. This delay plus the asynchronous register set-up time, tasy, is the
delay assumes no expanders are used in the logic of combinatorial out- minimum internal period for an internal asynchronously clocked state
put or the asynchronous clock input. The clock signal is applied to a machine configuration. This delay is for feedback within the same
dedicated input pin and all feedback is within a single LAB. This pa- LAB, assumes noexpander logicin the clock path, and assumes that the
rameter is tested periodically by sampling production material. clock input signal is applied to a dedicated input pin. This parameter

20. This parameter is measured with a positive-edge triggered clock at the is tested periodically by sampling production material.
register. For negative edge triggering, the tawy and tawy parameters ~ 22. This specification indicates the guaranteed maximum frequency at

must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, t aw should be used for both
tawn and tawy .

which an asynchronously clocked state machine configuration with ex-
ternal feedback can operate. [t 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.
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Internal Switching Characteristics Over Operating Rangel6]

7C343-20
7C343B-12 7C343B—-15 7C343B-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tiN Dedicated Input Pad and Buffer Delay | Com’VInd 2.5 3 4 ns
Mil 3 4
tio 1/O Input Pad and Buffer Delay Com’l/Ind 25 3 4 ns
Mil 3 4
tExp Expander Array Delay Com’VInd 6 8 10 ns
Mil 8 10
tLAD Logic Array Data Delay Com’l/Ind 6 8 10 ns
Mil 8 10
tLAC Logic Array Control Delay Com'/Ind S 6 8 ns
Mil 6 8
top Output Buffer and Pad Delay Com'VInd 3 3 4 ns
Mil 3 4
tzx Output Buffer Enable Delay!7] Com’VInd 5 6 8 ns
Mil 6 8
txz Output Buffer Disable Delay Com’l/Ind 5 6 8 ns
Mil 6 8
tRSU Register Set-Up Time Relative to Clock | Com'/Ind 2 3 4 ns
Signal at Register Mil 3 P
tRH Register Hold Time Relative to Clock | Com’l/Ind 3 35 4 ns
Signal at Register Mil 35 )
tLATCH Flow-Through Latch Delay Com'l/Ind 1 1 2 ns
Mil 1 2
tRD Register Delay Com’//Ind 1 1 1 ns
Mil 1 1
tcoMB Transparent Mode Delayl28] Com’)/Ind 1 1 2 ns
Mil 1 2
tcH Clock HIGH Time Com’V/ind 3 4 6 ns
Mil 4 6
tcL Clock LOW Time Com’l/Ind 3 4 6 ns
Mil 4 6
tic Asynchronous Clock Logic Delay Com’l/Ind 5 7 12 ns
Mil 7 12
tics Synchronous Clock Delay Com’l/Ind 0.5 0.5 2 ns
Mil 0.5 2
tFD Feedback Delay Com’l/Ind 1 1 1 ns
Mil 1 1
tPRE Asynchronous Register Preset Time Com’VInd 3 3 4 ns
Mil 3 4
tCLR Asynchronous Register Clear Time Com’l/Ind 3 3 4 ns
Mil 3 4
tpcw Asynchronous Preset and Clear Pulse | Com’l /Ind 2 3 4 ns
Width Mil 3 )
tPCR Asynchronous Preset and Clear Com’l/Ind 2 3 4 ns
Recovery Time il 3 q
tpia Programmable Interconnect Array Com’l/Ind 8 10 12 ns
Delay Time Mil 10 2

Shaded areas contain advanced information.
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Internal Switching Characteristics Over Operating Rangel6] (continued)

7C343-25 7C343-30 7C343-35
7C343B-25 7C343B-30 7C343B-35
Parameter Description Min. Max. | Min. Max. Min. Max. | Unit
tIN Dedicated Input Pad and Buffer Delay | Com'l/Ind 5 7 9 ns
Mil 5 7 9
tio /O Input Pad and Buffer Delay Com’l/Ind 5 5 7 ns
Mil 5 5 7
tEXP Expandcr Array Delay Com’/Ind 12 14 20 ns
Mil 12 14 20
tLAD Logic Array Data Delay Com’l/Ind 12 14 16 ns
Mil 12 14 16
tLAC Logic Array Control Delay Com’l/Ind 10 12 13 ns
Mil 10 12 13
top Output Buffer and Pad Delay Com’l/Ind 5 5 6 ns
Mil 5 5 6
tzx Output Buffer Enable Delayl?7] Com'l/Ind 10 11 13 ns
Mil 10 11 13
txz Output Buffer Disable Delay Com'l/Ind 10 11 13 ns
Mil 10 11 13
trRsU Register Set-Up Time Relative to Clock | Com'l/Ind 6 8 10 ns
Signal at Register Mil 3 3 0
tRH Register Hold Time Relative to Clock | Com//Ind 6 8 12 ns
Signal at Register Mil 3 S 2
tLATCH Flow-Through Latch Delay Com’l/Ind 3 4 4 ns
Mil 3 4 4
tRD Register Delay Com'l/Ind 1 2 2 ns
Mil [ 2 2
tCOMB Transparent Mode Delay!28] Com’l/Ind 3 4 4 ns
Mil 3 4 4
tCH Clock HIGH Time Com’l/Ind 8 10 12.5 ns
Mil 8 10 12.5
tcL Clock LOW Time Com’V/Ind 8 10 2 ns
Mil 8 10 2
tic Asynchronous Clock Logic Delay Com’/Ind 14 16 18 ns
Mil 14 16 18
tics Synchronous Clock Delay Com'l/Ind 2 2 3 ns
Mil 2 2 3
tFp Feedback Delay Com’l/Ind 1 1 2 ns
Mil 1 1 2
tpPRE Asynchronous Register Preset Time Com’l/Ind 5 6 7 ns
Mil 5 6 7
tCLR Asynchronous Register Clear Time Com’l/Ind 5 6 7 ns
Mil 5 6 7
tpcw Asynchronous Preset and Clear Pulse Com'//Ind 5 6 7 ns
Width Mil 5 6 7
tpCR Asynchronous Preset and Clear Com’l/Ind 5 6 7 ns
RCCOVC\’y Time Mil 5 6 7
tpIA Programmable Interconnect Array Com'[/Ind 14 16 20 ns
Delay Time Mil 13 16 20
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Switching Waveforms

External Combinatorial

DEDICATED INPUT/

X

1/0 INPUT
fe— tpp1(Mtepo!®l
COMBINATORIAL
OUTPUT
e—— terl” —
COMBINATORIAL OR 5. HIGH-IMPEDANCE
REGISTERED OUTPUT . o THREE-STATE

fe— teal”

HIGH-IMPEDANCE

THREE-STATE

VALID OUTPUT

C343-6

External Synchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK!]

ts1 ——r

SYNCHRONOUS 7
CLOCK

—= lcon taw/tew trR/teR
ASYNCHRONOUS ton —»  e—
CLEAR/PRESET(7]
' tro/tro
REGISTERED
OUTPUTS
e tcoz >

COMBINATQRIAL OUTPUT FROM

REGISTERED FEEDBACKI'1]

Notes:

23.

This specification indicates the guarantced maximum frequency at
which an asynchronously clocked state machine with internal-only
feedback can operate. This parameter is determined by the lesser of
(1ACE + tas))) or (H(tawn +tawr)). If register output states must
also controlexternal points, this frequency cansstill be observed as long
as this frequency is less than 1tacor-

. This frequency is the maximum frequency at which the device may op-

crate in the asynchronously clocked data path mode. This specification
is determined by the least of 1/(tawn + tawr). /(tas) + tapp) or
1/tacor- It assumes data and clock input signals are applied to dedi-
cated input pins and no expander logic is used.

27.
28.

C343-7

. This specification indicates the guaranteed maximum frequency at

whichanindividual outputorburied register canbe cycled in asynchro-
nously 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.

Sample tested only for an output change of 500 mV.

This specification 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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Switching Waveforms (continued)

External Asynchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACKI7]

ASYNCHRONOUS
CLOCK INPUT

ASYNCHRONOUS
CLEAR/PRESETI]

ASYNCHRONOUS REGISTERED
OUTPUTS

COMBINATORIAL OUTPUT FROM
ASYNCH. REGISTERED FEEDBACK

tast e tan Iﬂ' tAawH —>1e tawL ""l
[ /x*_x
t,

ACO1
taw/tew trr/teR

taoH —

tro/tro

T

taco2

C343-10

Internal Combinatorial

N

INPUT PIN

} “:
t—_ tpia —
Y

[¢]

1/O PIN

le— texp —f

EXPANDER
ARRAY DELAY

le—— tac, tLaAp —

LOGIC ARRAY
INPUT

LOGIC ARRAY
OUTPUT

C343-8

Internal Asynchronous

tR
CLOCK PIN

CLOCK INTO
LOGIC ARRAY

CLOCK FROM
LOGIC ARRAY

DATA FROM
LOGIC ARRAY

REGISTER OUTPUT
TO LOCAL LAB

trsu —'l‘— tRH
tRD.LATCH —+— tFD ;-I %S toLr.tPRE —'F— tFD tl
L/ /

-

LOGIC ARRAY

REGISTER OUTPUT
TO ANOTHER LAB

{ =)

C343-9



- CY7C343
W) Cvrress CY7C343B

Switching Waveforms (continued)

Internal Synchronous

I-— tcH { teL

SYSTEM CLOCK PIN / \
~ 2

N —'{ f«— tics
SYSTEM CLOCK

AT REGISTER m____

tRsu —>f*— trH

DATA FROM
LOGIC ARRAY

C343-12
Output Mode

CLOCK FROM —/——_\___/_—\
LOGIC ARRAY

trRo | top —»

LOGIC ARRAY X X
txz tzx
HIGH IMPEDANCE
/]

OUTPUT PIN X
STATE N

C343-11
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Ordering Information
b(l:lese)d Ordering Code chakrzge Package Type Ol‘){e;:é;ng
12 CY7C343B-12HC/HI H67 44-Pin Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C343B-12JC/I1 Jo7 44-Lead Plastic Leaded Chip Carrier
15 CY7C343B-15HC/HI He67 44-Pin Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C343B-15JC/A1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C343B-15HMB H67 44-Pin Windowed Leaded Chip Carrier | Military
20 CY7C343-20HC/HI H67 44-Pin Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C343-20JC/IT J67 44-Lead Plastic Leaded Chip Carrier
CY7C343B—-20HC/HI H67 44-Pin Windowed Leaded Chip Carrier
CY7C343B-20JC/J1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C343B-20HMB H67 44-Pin Windowed Leaded Chip Carrier | Military
25 CY7C343-25HC/HI H67 44-Pin Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C343-25JC/I1 Jo7 44-Lead Plastic Leaded Chip Carrier
CY7C343B-25HC/HI He67 44-Pin Windowed Leaded Chip Carrier
CY7C343B-25I1C/J1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C343-25HMB He67 44-Pin Windowed Leaded Chip Carrier | Military
CY7C343B-25HMB H67 44-Pin Windowed Leaded Chip Carrier
30 CY7C343-30HC/HI He67 44-Pin Windowed Leaded Chip Carrier [ Commercial/Industrial
CY7C343-30JC/1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C343B—30HC/HI H67 44-Pin Windowed Leaded Chip Carrier
CY7C343B-301C/J1 J67 44-1ead Plastic Leaded Chip Carrier
CY7C343-30HMB He7 44-Pin Windowed Leaded Chip Carrier | Military
CY7C343B-30HMB H67 44-Pin Windowed Leaded Chip Carrier
35 CY7C343-35HC/HI H67 44-Pin Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C343-35JC/I1 J67 44-1 ead Plastic Leaded Chip Carrier
CY7C343B-35HC/HI H67 44-Pin Windowed Leaded Chip Carrier
CY7C343B-35]JC/J1 J67 44-Lead Plastic Leaded Chip Carrier
CY7C343-35HMB He67 44-Pin Windowed Leaded Chip Carrier | Military
CY7C343B~-35HMB He67 44-Pin Windowed Leaded Chip Carrier

Shaded area contains advanced information.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
VOoH 1,2,3
VoL 1,2,3
ViH 1,2,3
ViL 1,2,3
Iix 1,2,3
loz 1,2,3
Iccy 1,2,3

Switching Characteristics

Parameter Subgroups

tPDI1 7,8,9,10, 11
tpD2 7,8,9,10, 11
tpD3 7.8.9.10, 11
tcol 7,8.9.10, 11
ts 7.8.9,10. 11
tH 7,8,9,10, 11
tACOI 7,8.9,10, 11
tACO?2 7,8,9,10, 11
tAS 7,8.9,10, 11
tAH 7,8,9,10, 11

Document #: 38—00128—F
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Features

High-performance, high-density re-

placement for TTL, 74HC, and cus-

tom logic

32 macrocells, 64 expander product

terms in one LAB

8 dedicated inputs, 16 1/O pins

e (.8-micron double-metal CMOS
EPROM technology (CY7C344)

CY7C344
CY7C344B

32-Macrocell MAX® EPLD

Functional Description

Available in a 28-pin 300-mil DIP or win-
dowed J-leaded ceramic chip carrier
(HLCC), the CY7C344/CY7C344Brepre-
sents the densest EPLD of this size. Eight
dedicated inputs and 16 bidirectional I/O
pins communicate to one logic array block.
In the CY7C344 LAB there are 32 macro-
cellsand 64 expander product terms. When
an I/O macrocell is used as an input, two

and I/O pins are interconnected within the
LAB.

The speced and density of the
CY7C344/CY7C344B makes it a natural
for all types of applications. With just this
one device, the designer can implement
complex state machines, registered logic,
and combinatorial “glue”logic, without us-
ing multiple chips. This architectural flexi-

e Advanced 0.65-micron CMOS | 18 g tecul
technology to increase performance expanders are uscd to create aninput path.  bility allows the CY7C344/CY7C344B to
(CY7C344B) Even if all of the I/O pins are driven by ma-  replace multichip TTL solutions, whether

o 28-pin 300-mil DIP, cerDIP or 28-pin crocell registers, there are still 16 “buried™  they are synchronous, asynchronous, com-
HLCC, PLCC package registers available. All inputs, macrocells,  binatorial, or all three.

Logic Block Diagram!!] Pin Configurations
15(22) INPUT O—— QO INPUT 18)
15(23) INPUT O Q INPUT/CLK  2(9)
27(6)  INPUT O+ O INPUT  13(20)
28(7)  INPUT O a INPUT  14@21)
f 10 B o
MACROCELLZ |t le—{ MACROCELLT  Jat—s»| —— 10 30109 ::ES: g mw
MACROCELL 4 <t l@—{  MACROCELL3 |et— —®— o 4 INPUT B NPUT
MACROCELL6 _ w~#| C (@] MACROCELL5 |w— | [~ /O 5(12 INPUT/CLK INPUT
MACROCELLS _ |@— - || MACROCELL7 |la—w| O [—$— 10 6(13 110 INPUT
o 110 )
MACROCELL 10 [«t—» s [*™ MACROCELL S [«=t—i»] —®— 1o 916 121314 1516 1718 .
MACROCELL 12|~ , |@—| MACROCELL 1 |w—w C [—$— 10 10(17)
MACROCELL 14 |w~#] | [w—| MACROCELL13 |e—s O [~ 10 11019 Ca44-2
MACROCELL 16 |t~ le—»|  MACROCELL 15 [w—s N [—®— 1O 12(19)
MACROCELL 18 | | MACROCELL17 |a—w ' kj— o 17(24)
MAGROCELL20 |~ |, [@—{ MACROCELL1S e " [—®— 10 1825
MACROCELL22 |w—{ s [w—| MACROCELL 2! la—| O [—9— 10 19(26) INPUT ] INPUT
MACROCELL 24 [=~»] le—{ MACROCELLZS || " [—9— 0 2007 'NPUT"cl'/-g g :/"g“’
MACROCELL 26 | fet—! MACROCELL 25 ] j— 110 23(2) I g
d 110
MACROCELL 28 [« [~  MACROCELL27 [« —®— 10 2403 110 g 110
MACROCELL 30 |t~ le—»{ MACROCELL29 |wt—in{ —®— o 250 10 10
MACROCELL 32 |at—a] |e—-{  MACROCELL31 |et— —®— o 26065 Vee [ Vee
GND GND
o 110
B o g 1/0
L 64 EXPANDER PRODUCT TERM ARRAY S Casa-t o 110
vo g 110
INPUT [ INPUT
INPUT ] INPUT
C344-3
Selection Guide
7C344-15 7C344-20 7C344-25
7C344B~10 | 7C344B—12 | 7C344B—15 | 7C344B—20 | 7C344B-25 | 7C344-35
Maximum Access Time (ns) 10 12 15 20 25 35
Maximum Commercial 200 200 200 200 200 200
Operating — 5
Current (mA) Military 220 220 220 220
Industrial 220 220 220 220
Maximum Standby | Commercial 150 150 150 150 150 150
Current (mA) Military 170 170 170 170
Industrial 170 170 170 170

Shaded area contains advanced information.
Note:

1. Numbers in parenthesis refer to J-leaded packages.
MAX and MAX+PLUS are registered trademarks of Altera Corporation. Warp2 and Warp3 are trademarks of Cypress Semiconductor.
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,
not tested.)

DC Output Current, per Pin -25mAto +25 mA
DC Input Voltagel2l ..................... -3.0V to +7.0V

Storage Temperature .................. —65°Cto +150°C ~ DC Program Voltage ........................... +13.0V
Ambient Temperature with Operating Range
Power Applied .......................... 0°Cto +70°C Ambient
Maximum Junction Temperature (Under Bias) ... ... 150°C Range Temperature Vee
Supply Voltage to Ground Potential . ... .. .. -2.0Vto +7.0V Commercial 0°Cto +70°C SV £5%
Maximum Power Dissipation ................... 1500 mW Industrial —40°C to +85°C 5V £ 10%
DCVecorGND Current oo 500 mA Military 55°C 10 +125°C (Casc) SV = 10%
Static Discharge Voltage
(per MIL=STD—=883, Method 3015) .............. >2001V
Electrical Characteristics Over the Operating Rangel3!
Parameter Description Test Conditions Min. Max. Unit
Vo Output HIGH Voltage Vee = Min, oy = — 40 mA 2.4 \Y
VoL Output LOW Voltage Vee = Min, lop, = 8 mA 0.45 \Y%
Vi Input HIGH Level 22 | Vee+0.3 \"%
Vi Input LOW Level -0.3 0.8 \%
ix Input Current GND < Vin < V¢ =10 +10 A
loz Output Leakage Current Vo = Vee or GND -40 +40 nA
los Output Short Vce = Max., Vour = 0.5V 3] -30 -90 mA
Circuit Current
lccn Power Supply Vi = Ve or GND (No Load) | Commercial 150 mA
Current (Standby) Military/Industrial 170 mA
Ieea Power Supply Current Vi = V¢cor GND (No Load) | Commercial 200 mA
f= 1.0 MHz* Military/Industrial 220 mA
tR Recommended Input Rise Time 100 ns
tp Recommended Input Fall Time 100 ns
Capacitance
Parameter Description Test Conditions Max Unit
CIN Input Capacitance Vin =2V, f = 1.0 MHz 10 pF
Cour Output Capacitance Vout = 2.0V, f = 1.0 MHz 10 pF
AC Test Loads and Waveforms!!
sv o R14gdQ VL . ALL INPUT PULSES
OUTPUTo———l—- OUTPUTO—J_—- 3.0V — 90%
50 pF R2 R2 GND 10% 10%
I 250Q I Lzsosz cens e ki e
INCLUONG - = = = tw i
SCOPE (a) (b) C344-4 C344-5
Equivalent to: THEVENIN EQUIVALENT (commercial/military)
ouTPUT e 1.75v canae
Notes
2. Minimum DC input is —0.3V. During trans the inputs may un- 6. Measured with device programmed as a 16-bit counter.

dershoot to —2.0V for periods less than 20 n
3. Typical values are for Ta = 25°C and Ve = SV.
4. Guaranteed by design but not 100% tested.

short circuit should not be more than one second. Voyt =

Not more than one output should be tested at a time. Duration of the
0.5V has
been chosen to avoid test problems caused by tester ground degradation.

7. 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-
ternal pins of the device.
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Timing Delays

Timing delays within the CY7C344/CY7C344B may be easily de-
termined using Warp2™, Warp3™ or MAX+PLUS® software or
by the model shown in Figure 1. The CY7C344/CY7C344B has
fixed internal delays, allowing the user to determine the worst case
timing delays for any design. For complete timing information, the
Warp3 or MAX+PLUS software provides a timing simulator.

Design Recommendations

Operation of the devices described herein with conditions above
those listed under “Absolute Maximum Ratings” may cause per-
manent 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 datasheet
is not implied. Exposure to absolute maximum ratings conditions
for extended periods of time may affect device reliability. The
CY7C344/CY7C344B contains circuitry to protect device pins
from high-static voltages or electric fields; however, normal pre-
cautions should be taken to avoid applying any voltage higher
than maximum rated voltages.

For proper operation, input and output pins must be constrained to
the range GND < (Vn or VouT) < Vee. Unused inputs must al-
ways be tied to an appropriate logic level (either Ve or GND).
Each set of Vccand GND pins must be connected together direct-
ly at the device. Power supply decoupling capacitors of at least 0.2
uF must be connected between Ve and GND. For the most effec-
tive decoupling, each V¢ pin should be separately decoupled.

Timing Considerations

Unless otherwise stated, propagation delays do not include expan-
ders. When using expanders, add the maximum expander delay
texp to the overall delay.

When calculating synchronous frequencies, use tg; if all inputs are
on the input pins. tg; should be used if data is applied at an I/O pin.
If tg; is greater than tcoy, 1/tsy 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 + tsg) 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 tog; 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 + tAH)
is greater than taco1, 1/(tasz + tay) becomes the limiting fre-
quency in the data-path mode unless 1/(tawp + tawr) is less than
1/(tas2 + tan).

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgpxp to tag;. Determine which of
/(tawH + tawL), 1/tacor, or 1/(tgxp + tas)) 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
environmental and supply voltage conditions.

The parameter tyoy indicates the system compatibility of this de-
vice when driving subsequent registered logic with a positive hold
time and using the same clock as the CY7C344/CY7C344B.

In general, if tyop 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
is used 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.

EXPANDER _J
DELAY
texp
REGISTER
3 LoGic ARRAY ThuT
CONTROL DELAY | tcir OUTPU
INPUT iy t DELAY
PRE OUTPUT
> t —E
INPUT LOGIC ARRAY | tgsy thp o
DELAY DELAY tooms R
N tLap tRH tLATCH
SYSTEM CLOCK DELAY ticg
/o > CLOCK
| DELAY
/O—  1/O DELAY -
tio
FEEDBACK
DELAY
trp Ca44-7

Figure 1. CY7C344/CY7C344B Timing Model
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External Synchronous Switching Characteristics!”! Over Operating Range
7C344—-15
7C344B-10 | 7C344B-12 | 7C344B~-15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpD1 Dedicated Inputto Combinatorial QOutput Delay!®) | Com’l/Ind 10 12 15 ns
Mil 12 15
tpD2 1/O Input to Combinatorial Output Delayl"] Com’l/Ind 10 12 15 ns
Mil 12 15
tpD3 Dedicated Input to Combinatorial Output Delay | Com’l/Ind 16 18 30 ns
with Expander Delayl!0] il m o
tpDa I/O Input to Combinatorial Output Delay with Com’l/Ind 16 18 30 ns
Expander Delayl* ! v m 30
tEA Input to Output Enable Delayl*! Com'l/Ind 10 12 20 ns
Mil 12 20
tER Input to Output Disable Delayl*! Com'l/Ind 10 12 20 ns
Mil 12 20
tcot Synchronous Clock Input to Output Delay Com’VInd 5 6 10 ns
Mil 6 10
tco2 Synchronous Clock to Local Feedback to Com’l/Ind 10 12 20 ns
Combinatorial Output(* il m 0
ts Dedicated Input or Feedback Set-Up Time to Com’l/Ind 6 8 10 ns
Synchronous Clock Input Vil 3 10
ty Input Hold Time from Synchronous Clock Input!”! | Com’/Ind 0 0 0 ns
Mil 0 0
twH Synchronous Clock Input HIGH Timel4] Com’l/Ind 4 4.5 6 ns
Mil 45 6
twi Synchronous Clock Input LOW Timel4] Com’)Ind 4 4.5 6 ns
Mil 45 6
tRw Asynchronous Clear Widthl[4] Com’//Ind 10 12 20 ns
Mil 12 20
tRR Asynchronous Clear Recovery Timel*] Com’l/Ind 10 12 20 ns
Mil 12 20
tRO Asynchronous Clear to Registered Output Delay!*] | Com'V/Ind 10 12 15 ns
Mil 12 15
tpw Asynchronous Preset Width(4} Com’l/Ind 10 12 20 ns
Mil 12 20
tpR Asynchronous Preset Recovery Timel4] Com’l/Ind 10 12 20 ns
Mil 12 20
tpo AsynchronousPresettoRegistered OutputDelay!4! | Com’/Ind 10 12 15 ns
Mil 12 15
tcr Synchronous Clock to Local Feedback Inputl4. 131 | Com’l/Ind 3 3 4 ns
Mil 3 4

Shaded area contains advanced information.
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External Synchronous Switching Characteristics!’l Over Operating Range (continued)

7C344-15
7C344B—10 | 7C344B—12 | 7C344B-15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tp External Synchronous Clock Period (1/fyax3)# | Com’VInd 8 9 13 ns
Mil 9 13
fMAX1 External Maximum Frequency(1/(tco; +ts))[* 14 | Com’/ind | 90.9 71.4 50.0 MHz
Mil 71.4 50.0
fmax2 Maximum Frequency with Internal Only Feedback | Com’/Ind | 111.1 90.9 714 MHz
(U(tcr + sl ) Ml 509 714
fmax3 Data Path Maximum Frequency, least of 1/(twy, + | Com/Ind | 125.0 111.1 833 MHz
twh), 1(ts + ta), or (1tcor)4 10 il 11 3
fmMAx4 Maximum Register Toggle Frequency 1/(twp + | Com’/Ind | 125.0 111.1 833 MHz
twi)' Mil 111 833
toH Output DataStable Time from Synchronous Clock | Com’)/Ind 3 3 3 ns
Inputl®! Mil 3 3
Shaded area contains advanced information.
Notes:
8. This parameter is the delay from an input signal applied toadedicated ~ 13. Thisspecificationisameasure of the delay associated with the internal

10.

11.

12.

input pin to a combinatorial output on any output pin. This delay as-
sumes no expander terms are used to form the logic function.

This parameter is the delay associated with an 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.

This parameter is the delay associated with an input signal applied to
a dedicated input pin to combinatorial output on any output pin. 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 parameter is tested periodically by sampling pro-
duction material.

This parameter is the delay associated with an input signal applied to
an I/0 macrocell pin to any output pin. 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
clockinputtointernal feedback of the register output signal toacombi-
natorial output for which the registered output signal is used as an in-
put. This parameter assumes no expanders are used in the logic of the
combinatorial output and the register is synchronously clocked. This
parameter is tested periodically by sampling production material.

16.

17.

18.

register feedback path. This delay plus the register set-up time, tg, is the
minimum internal period for an internal state machine configuration.
This parameter is tested periodically by sampling production material.
. This specification indicates the guaranteed maximum frequency at
which a state machine configuration with external only feedback can
operate.
. This specification indicates the guaranteed maximum frequency at
whichastate machine withinternal-only feedback can operate. If regis-
ter output states must also control external points, this frequency can
still be observed as long as it is less than 1/tcoy. This specification as-
sumes no expander logic is used. This parameter is tested periodically
by sampling production material.
This frequency indicates the maximum frequency at which the device
may operate in data-path mode (dedicated input pin to output pin).
This assumes that no expander logic is used.
Thisspecificationindicates the guaranteed maximum frequency insyn-
chronous mode, at which an individual output orburied register can be
cycled by aclock signal applied to either a dedicated input pin oran I/O
pin.
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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External Synchronous Switching Characteristics!”! Over Opcrating Range (continued)
7C344-20 7C344-25
7C344B—20 | 7C344B-25 | 7C344-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpDI Dedicated Input to Combinatorial Output Delay(8! | Com’l/Ind 20 25 ns
Mil 20 25 35
tpp2 1/0 Input to Combinatorial Qutput Delay!¥) Com'/Ind 20 25 ns
Mil 20 25 35
tpp3 Dedicated Input to Combinatorial Output Delay | Com’/Ind 30 40 ns
with Expander Delayl1] Vil m m 55
tpD4 1/0 Input to Combinatorial Output Delay with Ex- | Com’l/Ind 30 40 ns
pander Delayl4 1] i 0 0 5
tEA Input to Output Enable Delayl4l Com’l/Ind 20 25 ns
Mil 20 25 35
tER Input to Output Disable Delayl4l Com’l/Ind 20 25 ns
Mil 20 25 35
tcol Synchronous Clock Input to Output Delay Com’)/Ind 12 15 ns
Mil 12 15 20
tcoz Synchronous Clockto Local Feedback toCombina- | Com’l/Ind 22 29 ns
torial Output(4 12] il > % >
ts Dedicated Input or Feedback Set-Up Time to Syn- | Com’l/Ind 12 15 ns
chronous Clock Input Mil v s 2
tH Input Hold Time from Synchronous Clock Input!”! | Com'l/Ind 0 0 ns
Mil 0 0 0
twH Synchronous Clock Input HIGH Timel*! Com’VInd 7 8 ns
Mil 7 8 10
twi Svnchronous Clock Input LOW Timel4l Com’VInd 7 8 ns
Mil 7 8 10
tRwW Asynchronous Clear Widthl4] Com'l/Ind 20 25 ns
Mil 20 25 35
tRR Asynchronous Clear Recovery Timel?l Com’l/Ind 20 25 ns
Mil 20 25 35
tRO Asynchronous Clear to Registered Output Delay!*l | Com’l/Ind 20 25 ns
Mil 20 25 35
tpw Asynchronous Preset Widthl4l Com’l/Ind 20 25 ns
Mil 20 25 35
tprR Asynchronous Preset Recovery Timel4] Com’l/Ind 20 25 ns
Mil 20 25 35
tpo Asynchronous Preset to Registered Output Com’V/Ind 20 25 ns
Delay!* Mil 20 % 3
tep Synchronous Clock to Local Feedback Inputl4. 131 | Com’/Ind 7 ns
Mil 7 13
tp External Synchronous Clock Period (1/fyax3)l4! | ComVInd 14 16 ns
Mil 14 16 20
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External Synchronous Switching Characteristics!’l Over Operating Range (continued)
7C344-20 7C344-25
7C344B—-20 | 7C344B-25 | 7C344-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
fMAX1 External Maximum Frequency(1/(tco) + ts))l* 14l | Com/Ind | 41.6 333 MHz
Mil 41.6 333 243
fmMax2 Maximum Frequency with Internal Only Feedback | ComVInd | 62.5 45.4 MHz
(Micr + 1) Bl Mil 62.5 454 293
fmMAX3 Data Path Maximum Frequency, least of 1/(tw. + | ComVInd | 71.4 62.5 MHz
) twh). U(ts + tn), or (Itcon)!*10 Mil 714 625 776
fmAX4 Maximum Register Toggle Frequency 1/(twp + | ComVInd | 71.4 62.5 MHz
twa) (417 Mil 714 625 50.0
toH Output Data Stable Time from Com’l/Ind 3 3 ns
Synchronous Clock Input(4 18] il 3 3 3
External Asynchronous Switching Characteristics Over Operating Rangel’]
7C344—-15
7C344B—-10 | 7C344B—12 | 7C344B—15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tACO1 Asynchronous Clock Input to Output Delay Com’l/Ind 10 12 15 ns
Mil 12 15
taCO2 Asynchronous Clock Inr%ut to Local Feedback to | Com’VInd 15 18 30 ns
Combinatorial Output(t] Mil m m
tAS Dedicated Input or Feedback Set-Up Time to | Com’l/Ind 4 4 7 ns
Asynchronous Clock Input Mil 7 7
tAH Input Hold Time from Asynchronous Clock Input | Com’l/Ind 3 4 7 ns
Mil 4 7
tAWH Asynchronous Clock Input HIGH Timel4 201 Com’l/Ind 4 5 6 ns
Mil S 6
tAWL Asynchronous Clock Input LOW Timel*] Com’l/Ind 5 6 7 ns
Mil 6 7
tACF Asynchronous Clock to Local Feedback Input(421] | Com’l/Ind 7 9 18 ns
Mil 9 18
tAP External Asynchronous Clock Period (1/fpaxa)!4! | Com’VInd 12 125 13 ns
Mil 12.5 13
fMAXAL External Maximum Fregzucncy in Asynchronous | Com’/Ind 714 62.5 45.4 MHz
Mode 1/(tacor + IAS)M' ] Mil 625 454
fmMAXA2 Maximum Internal Asynchronous Frequency | Com’/Ind 90.9 76.9 40 MHz
1/(tacF + tas) or 1/(tawH + tawL)!* = Mil 76.9 20
fMAXA3 Data Path Maximum Frequency in Asynchronous | Com’l/Ind 100.0 83.3 66.6 MHz
Modelt. 1 Mil 833 66.6
fMAXA4 I}\T/Iaximurfl Asynchronous Rcﬁis}sr Toggle Coml/Ind | 111.1 90.9 76.9 MHz
requency 1/(tawy + tawp)[* 21 il %009 769
tAOH Output Data Stable Time from Asynchronous Com’l/Ind 12 12 15 ns
Clock Inputl4. 26] il s

Shaded area contains advanced information.
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External Asynchronous Switching Characteristics Over Operating kangel”l (continued)

7C344-20 7C344-25
7C344B-20 | 7C344B—-25 | 7C344-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tACO1 Asynchronous Clock Input to Output Delay Com’)/Ind 20 25 ns
Mil 20 25 35
tACO?2 Asynchronous Clock In]put to Local Feedback to | Com’lInd 30 37 ns
Combinatorial Outputl Mil 30 37 29
tAs Dedicated Input or Feedback Set-Up Time to | Com’l/Ind 9 12 ns
Asynchronous Clock Input Mil 9 2 15
tAH Input Hold Time from Asynchronous Clock Input | Com’lVInd 9 12 ns
Mil 9 12 17.5
tAWH Asynchronous Clock Input HIGH Timel4 20) Com’l/Ind 7 9 ns
Mil 7 9 15
tAWL Asynchronous Clock Input LOW Timel4] Com’VInd 9 11 ns
Mil 9 11 15
LACF Asynchronous Clock to Local Feedback Inputl*2!1 | ComVInd 18 21 ns
Mil 18 21 27
tAp External Asynchronous Clock Period (1/fpax4)!¥! | ComVInd 16 20 ns
Mil 16 20 30
fMAXAIL External Maximum Frc,%lency in Asynchronous | Com’VInd | 34.4 27 MHz
Mode 1/(tacor + tas)* Mil 344 27 20
fMAXA2 Maximum Internal Asynchronous Frequency | Com’VInd 37 30.3 MHz
I(tack + tas) or 1/(tawH + tawL) Mil 37 303 38
fMAXA3 Data l?dih Maximum Frequency in Asynchronous | Com’)/Ind 50 40 MHz
Mode Mil 50 40 285
fMAXA4 Maximum Asynchronous Re]glster Toggle Fre- | Coml/Ind | 62.5 50 MHz
quency (tawh + tawn)! Mil 625 50 333
tAOH Output Datﬁ Stable Time from Asynchronous | Com’l/Ind 15 15 ns
Clock Input Mil 5 15 15
Notes:
19. Thisspecification is a measure of the delay from an asynchronousreg-  23. This specification indicates the guaranteed maximum frequency at
ister clock input to internal feedback of the registered output signal to which an asynchronously clocked state machine with internal-only
a combinatorial output for which the registered output signal is used feedback can operate. If register output states must also control exter-
as an input. Assumes no expanders are used in logic of combinatorial nal points, this frequency can still be observed as long as this frequency
output or the asynchronous clock input. This parameter is tested peri- islessthan 1/toco1. Thisspecification assumes no expander logic is uti-
odically by sampling production material. lized. This parameter is tested periodically by sampling production ma-
20. This parameteris me(\sundwithapositive edge-triggered clock at the terial.
register. For negative edge triggering, the tawi and tawy_parameters 24. This specification indicates the guaranteed maximum frequency at
must be swapped. If a given input is used to clock multiple registers whichanindividual output or buried register canbe cycled in asynchro-
with both positive and negative polarity, tawp should be used for both nously clocked mode. This frequency is least of 1/(tawn + tawL),
tawy and taw. 1/(tas + tam), or 1/tacor. It also indicates the maximum frequency at
21. Thisspecification is a measure of the delay associated with the internal which the device may operate in the asynchronously clocked data-path
register feedback path for an asynchronously clocked register. This mode. Assumes no expander logic is used.
delay plus the asynchronous register set-up time, tas, is the minimum 25, This specification indicates the guaranteed maximum frequency at
internal period for an asynchronously clocked state machine configu- whichanindividual output orburied register canbe cycled in asynchro-
ration. This delay assumes no expander logic in the asynchronous clock nously clocked mode by a clock signal applied to an external dedicated
path. This parameter is tested periodically by sampling production ma- input or an I/O pin.
terial. 26. This parameter indicates the minimum time that the previous register
22

. Thisparameter indicates the guaranteed maximum frequency atwhich

an asynchronously clocked state machine configuration with external
feedback can operate. It is assumed that no expander logicis employed
in the clock signal path or data path.

output data is maintained on the output pin after an asynchronous reg-
ister clock input to an external dedicated input or /O pin.
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Typical Internal Switching Characteristics Over Operating Rangel”!

7C344-15
7C344B~-10 | 7C344B—12 | 7C344B-15

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

tIN Dedicated Input Pad and Buffer Delay Com’)/Ind 2 25 4 ns
Mil 2.5 4

tio 1/0 Input Pad and Buffer Delay Com’l/Ind 2 25 4 ns
Mil 2.5 4

tEXP Expander Array Delay Com’l/Ind 6 6 8 ns
Mil 6 8

tLAD Logic Array Data Delay Com’//Ind 5 6 7 ns
Mil 6 7

tLAC Logic Array Control Delay Com’l/Ind 5 S 5 ns
Mil 5 5

top Output Buffer and Pad Delay Com’//Ind 3 3 4 ns
Mil 3 4

tzx Output Buffer Enable Delayl?7] Com'l/Ind 5 5 7 ns
Mil 5 7

txz Output Buffer Disable Delay Com’l/Ind 5 5 7 ns
Mil 5 7

tRSU Register Set-Up Time Relative to Clock Signal at | Com’l/Ind 2 2 S ns

Register Mil 5 3
tRH Register Hold Time Relative to Clock Signal at | Com’l/Ind 4 5 7 ns
Register Mil 3 7

tLATCH Flow-Through Latch Delay Com’VInd 0.5 0.5 1 ns
Mil 0.5 1

tRD Register Delay Com’l/Ind 0.5 0.5 1 ns
Mil 0.5 1

tCOMB Transparent Mode Delayl28] Com’l/Ind 0.5 0.5 1 ns
Mil 0.5 1

tcH Clock HIGH Time Com’VInd 3 4 6 ns
Mil 4 6

tcL Clock LOW Time Com’l/Ind 3 4 6 ns
Mil 4 6

tic Asynchronous Clock Logic Delay Coml/Ind 5 6 7 ns
Mil 6 7

tics Synchronous Clock Delay Com’l/Ind 0.5 0.5 1 ns
Mil 0.5 1

teDp Feedback Delay Com’l/Ind 1 1 1 ns
Mil 1 1

tPRE Asynchronous Register Preset Time Com’l/Ind 2 3 5 ns
Mil 3 5

tCLR Asynchronous Register Clear Time Com’l/Ind 2 3 5 ns
Mil 3 5

tPCw Asynchronous Preset and Clear Pulse Width Com’l/Ind 2 3 S ns
Mil 3 S

tpCr Asynchronous Preset and Clear Recovery Time [ Com'l/Ind 2 3 5 ns
Mil 3 5

Shaded area contains advanced information.

Note:

27. Sample tested only for an output change of 500 mV.

28. This specification 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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Typical Internal Switching Characteristics Over Operating Rangel’] (continued)
7C344-20 7C344-25
7C344B—20 | 7C344B-25 | 7C344-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tiN Dedicated Input Pad and Buffer Delay Com’l/Ind 5 7 ns
Mil 5 7 11
tio I/O Input Pad and Buffer Delay Com’l/Ind 5 7 ns
Mil 5 7 11
tExp Expander Array Delay Com’VInd 10 15 ns
Mil 10 15 20
tLAD Logic Array Data Delay Com’l/Ind 9 10 ns
Mil 9 10 11
tLAC Logic Array Control Delay Com’l/Ind 7 7 ns
Mil 7 7 7
top Output Buffer and Pad Delay Com’VInd 5 5 ns
Mil S 5 8
tzx Output Buffer Enable Delayl?7] Com'VInd 8 11 ns
Mil 8 11 12
txz Output Buffer Disable Delay Com’)/Ind 8 11 ns
Mil 8 11 12
tRSU Register Set-Up Time Relative to Clock Signal at | Com’/Ind 5 8 ns
Register Mil 3 g 11
tRH Register Hold Time Relative to Clock Signal at { Com’l/Ind 9 12 ns
Register Mil 9 12 15
tLATCH Flow-Through Latch Delay Com’//Ind 1 3 ns
Mil 1 3 5
tRD Register Delay Com’l/Ind 1 1 ns
Mil 1 1 1
tCOMB Transparent Mode Delayl28] Com’l/Ind 1 3 ns
Mil 1 3 5
tCH Clock HIGH Time Com’l/Ind 7 8 ns
Mil 7 8 9
tcL Clock LOW Time Com’l/Ind 7 8 ns
Mil 7 8 9
tic Asynchronous Clock Logic Delay Com’l/Ind 8 10 ns
Mil 8 10 12
tics Synchronous Clock Delay Com’l/Ind 2 3 ns
Mil 2 3 5
tFD Feedback Delay Com’l/Ind 1 1 ns
Mil 1 1 1
tPRE Asynchronous Register Preset Time Com’l/Ind 6 9 ns
Mil 6 9 12
tcLR Asynchronous Register Clear Time Com’l/Ind 6 9 ns
Mil 6 9 12
tpew Asynchronous Preset and Clear Pulse Width Com’l/Ind 5 7 ns
Mil 5 7 9
tpCR Asynchronous Preset and Clear Recovery Time | Com’l/Ind 5 7 ns
Mil 5 7 9
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Switching Waveforms

External Combinatorial
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X
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[ tEa
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C344-8
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C344-9
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Switching Waveforms (continued)

Internal Combinatorial

|- tin
INPUT PIN *
{

o [+

1/0 PIN

[ texp —>

EXPANDER
ARRAY DELAY
le— tiac, ttap —
LOGIC ARRAY
INPUT
LOGIC ARRAY
OUTPUT

Internal Asynchronous

C344-11

tR

CLOCK PIN

CLOCK INTO
LOGIC ARRAY

tic
CLOCK FROM
LOGIC ARRAY

tRsu —"'— tRH

REGISTER OUTPUT
TO LOCAL LAB
LOGIC ARRAY

tpia
REGISTER OUTPUT
TO ANOTHER LAB

Internal Synchronous (Input Path)

DATA FROM
LOGIC ARRAY
tRDtLATCH —=f=— trD toLmteRe —f trp %

C344-12

tcH teL —»

SYSTEM CLOCK PIN / \
tiN ——| [*— tics

SYSTEM CLOCK
AT REGISTER

tgsy —>te— 1y

DATA FROM
LOGIC ARRAY

C344-13
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Switching Waveforms (continued)

Internal Synchronous (Output Path)
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Ordering Information
5(I:|ese)d Ordering Code P;;l::ge Package Type OIIJ:;:éleng

10 CY7C344B—10HC Ho64 28-Lcad Windowed Leaded Chip Carrier | Commercial
CY7C344B-10JC Jod 28-Lead Plastic Leaded Chip Carrier
CY7C344B-10PC P21 28-Lead (300-Mil) Molded DIP
CY7C344B-10WC w22 28-Lead Windowed CerDIP

12 CY7C344B—12HC/HI Ho64 28-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C344B-12JC/J1 J64 28-Lead Plastic Leaded Chip Carrier
CY7C344B—12PC/PI P21 28-Lead (300-Mil) Molded DIP
CY7C344B- 12WC/WI w22 28-Lead Windowed CerDIP
CY7C344B—-12HMB Ho4 28-Lead Windowed Leaded Chip Carrier | Military
CY7C344B-12WMB W22 28-Lead Windowed CerDIP

15 CY7C344—15HC/HI H64 28-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C344-151CII Jod 28-Lcad Plastic Leaded Chip Carrier
CY7C344-15PC/PI P21 28-Lead (300-Mil) Molded DIP
CY7C344—-15WC/WI w22 28-Lead Windowed CerDIP
CY7C344B-1SHC/HI Ho64 28-Lead Windowed Leaded Chip Carrier
CY7C344B-15JC/J1 Jo4 28-Lead Plastic Leaded Chip Carrier
CY7C344B-15PC/PI P21 28-Lead (300-Mil) Molded DIP
CY7C344B—-15WC/WI w22 28-Lead Windowed CerDIP
CY7C344B-15HMB Ho64 28-Lead Windowed Leaded Chip Carrier | Military
CY7C344B-15WMB w22 28-Lead Windowed CerDIP

20 CY7C344-20HC/HI Ho64 28-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C344-20JC/1 J64 28-Lead Plastic Leaded Chip Carrier
CY7C344-20PC/PI P21 28-Lead (300-Mil) Molded DIP
CY7C344-20WC/WI w22 28-Lead Windowed CerDIP
CY7C344B—20HC/HI Ho4 28-Lead Windowed Leaded Chip Carrier
CY7C344B-20JC/J1 J64 28-Lead Plastic Leaded Chip Carrier
CY7C344B-20PC/PI P21 28-Lead (300-Mil) Molded DIP
CY7C344B—-20WC/WI w22 28-Lead Windowed CerDIP
CY7C344-20HMB H64 28-Lead Windowed Leaded Chip Carrier | Military
CY7C344-20WMB w22 28-Lead Windowed CerDIP
CY7C344B-20HMB H64 28-Lead Windowed Leaded Chip Carrier
CY7C344B-20WMB w22 28-Lead Windowed CerDIP

25 CY7C344-25HC/HI Ho64 28-Lead Windowed Leaded Chip Carrier | Commercial/Industrial
CY7C344-25JC/1 Jod 28-Lead Plastic Leaded Chip Carrier
CY7C344-25PC/PI P21 28-Lead (300-Mil) Molded DIP
CY7C344-25WC/W1 w22 28-Lead Windowed CerDIP
CY7C344B—-25HC/HI Ho64 28-Lead Windowed Leaded Chip Carrier
CY7C344B-25JC/J1 J64 28-Lead Plastic Leaded Chip Carrier
CY7C344B-25PC/PI P21 28-Lead (300-Mil) Molded DIP
CY7C344B-25WC/WI W22 28-Lead Windowed CerDIP
CY7C344-25HMB Ho64 28-Lead Windowed Leaded Chip Carrier | Military
CY7C344-25WMB w22 28-Lead Windowed CerDIP
CY7C344B-25HMB H64 28-Lead Windowed Leaded Chip Carrier
CY7C344B-25WMB w22 28-Lead Windowed CerDIP

35 CY7C344-35HMB Ho4 28-Lead Windowed Leaded Chip Carrier | Military
CY7C344-35WMB w22 28-Lead Windowed CerDIP

Shaded area contains advanced information.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameter Subgroups
VoH 1,2,3
VoL ) 1,2,3
Viy 1,2,3
ViL 1,2,3
I1x 1,2,3
Ioz 1,2,3
Iccr 1,2,3

Switching Characteristics

Parameter Subgroups

tpD1 7,8,9,10, 11
tpp2 7,8,9,10, 11
tpp3 7,8,9,10, 11
tcoil 7,8,9,10, 11
ts 7,8,9,10, 11
tH 7,8,9,10, 11
tACO1 7,8,9,10, 11
tACO1 7,8,9,10, 11
tas 7,8,9,10, 11
tAH 7,8,9,10, 11

Document #: 38-00127-F
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128-Macrocell MAX® EPLD
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Features Functional Description
® 128 macrocells in 8 LABs The CY7C346/CY7C346B is an Erasable
o 20 dedicated inputs, 64 bidirectional Programmable Logic Device (EPLD) in
1/0 pins which CMOS EPROM cells are used to
o Programmable interconnect array configure logic functions within the device.
. . The MAX architecture is 100% user confi-
e 0.8-micron double-metal CMOS surable. allowing the devices to accomm
EPROM technology (CY7C346) gurabic, allowing the devices (o accommo-
i ) date a varicty of independent logic
e Advanced 0.65-micron CMOS functions.
technology to increase performance
(CY7C346B) The 128 macrocells in the CY7C346/
o Available in 84-pin HLCC, PLCC, CY7C346B are divided into 8 Logic Array

Blocks (LABs), 16 per LAB. There are 256
expander product terms, 32 per LAB, tobe
used and shared by the macrocells within

and 100-pin PGA, PQFP

Each LAB is interconnected through the
programmable interconnect array, allow-
ing all signals to be routed throughout the
chip.

The speed and density of the
CY7C346/CY7C346B allow it to be used
in a wide range of applications, from re-
placement of large amounts of 7400-series
TTLlogic, tocomplexcontrollers and mul-
tifunction chips. With greater than 25
times the functionality of 20-pin PLDs, the
CY7C346/CY7C346B allows the replace-
ment of over 50 TTL devices. By replacing
large amounts of logic, the CY7C346/
CY7C346B reduces board space, part

cach LAB. count, and increases system reliability.
Logic Block Diagram
.1 (C7) . INPUT/CLK INPUT ... (N4) . 36
.78 (A10) INPUT INPUT ... (M5). 37
.79 (B9) INPUT INPUT ... (N5). 38
80 (A9) INPUT INPUT (N6) . 41
83 (AB) INPUT INPUT ... (M7) . 42
84 (B7) INPUT INPUT (L7). 43
.2 (A7) INPUT INPUT . (N7) . 44
5 (C6) ..... INPUT INPUT (L8) . 47
.. 6 (AS) ..... INPUT INPUT ... (N9). 48
.7 (BS) ..... INPUT INPUT ... (M9) . 49
- SYSTEM CLOCK

LAB A v LAB H
8 (B13) MACROCELL 1 MACROCELL 120___}—— (C13)NC
9(C12) MACRQCELL 2 MACROCELL 119 f——m— (D12)NC
10 (A13) MACROCELL 118___|—— (D13)77
11 (B12) MACRQCELL 4 MACROCELL 117 }——x (E12)76

2 (A12) | MACROCELLS5 | MACROCELL 116 __f——— (E13)75

‘3(8”) MACROCELL 6 MACRCCELL 115 ——— (F11)74
NC (A11}———— MACROCELL 7 MACROCELL 114 |——— (G13)73
NC (B10}————  MACROCELL 8 ( MACROCELL 113__p—— (G11)72

MACROCELL 9-16 —"L/ MACROCELL 121-128

LAB B + ‘ LAB G
14 (A4) MACRQCELL 17 MACROCELL 104 }—— (G12)NC
15 (B4) MACROCELL 18 MACRQCELL 103 |—— (H13)NC
16 (A3) MACROCELL 19 MACRQCELL 102 [——— (J13)71
17 (A2) MACRQCELL 20 ! — (12)70
18 (B3) MACROCELL 21 MACROCELL 100 |——— (K13)69 .
21 (A1) MACROCELL 22 —— (K12)68
NC (B2) =———{ MACROCELL 23 MACROCELL 98 —— (L13)67
NC (1) MACROCELL 24 <Lr—: MACROCELL 97 —— (L12)64

MACROCELL 25-32 P MACROCELL 105-112

|

LAB C * {L A I L ‘ LABF
22(C2) [ MACRQCFLL 33 | MACROCELL 88 (M13) NC
25 (C1) ————1_MACROCELL 34 } MA( L 87 —— (M12)NC
26 (D2) | _MACROCELL 35 | MACROCELL 86 p——— (N13)63
27 01) N —WAcRoGELLBs —|—— (M11) 60
28 (E2) MACROCELL 37 MACROCELL 84 —— (N12)59
29 (E1) =] MACROCELL 83 —— (N11)58
NC (F1) MACROCELL 39 MACROCELL 82 b  (M10) 57
NC (G2) MACROCELL 40 } ( MACROCELL 81 p———(N10) 56

MACROCELL 41-48 MACROCELL 86-96

LAB D {} ‘ LABE
30 (G3) °' MACROCELL 72___ | (M4)NC
31 (G1) ——__MACRQCELL 50 MACROCELL 71 ——— (N3)NC
32 (H3) ~————__MACROCELL 51 MACROCELL 70 —— (M3)55
33 (J1) ——— _MACBOCELL 52 MACROCELL 69 —— (N2)54
34 (J2) ——’_MACBQCELL.’:S_ MACROCEL.GB p—-(M2)53
35 (K1) ———] _MACROCELL 54 MACROCE —— (N1)52
NC (K2) ~————ry__MACROCELL 55 MACROCELL Gﬁ — (L2)51
NC (L1) ———f MACROCELL 56 |} ) 4 | MACROCELL S | (M1)50

MACROCELL 57-64 MACROCELL 73-80

3,20, 37, 54 (A6,86,F12,F13,H1,H2,M8.N8) [>— Vo () - PERTAIN TO 100-PIN PGA PACKAGE ottt
16,33, 50, 67 (B8,C8,F2.F3,H11.H12.L6.M6) [C>— GND

MAX is a registered trademark of Altera Corporation. Warp2 and Warp3 are trademarks of Cypre:

3-73

ss Semiconductor Corporation.
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Selection Guide

7C346-25 | 7C346-30 | 7C346-35

7C346B—15 | 7C346B—20 | 7C346B~25 | 7C346B—30 | 7C346B-35
Maximum Access Time (ns) 15 20 25 30 35
Maximum Operating Commercial 250 250 250 250 250
Current (mA) Military 320 325 320 320
Industrial 320 320 320 320 320
Maximum Standby Commercial 225 225 225 225 225
Current (mA) Military 275 275 275 275
Industrial 275 275 275 275 275

Shaded area contains advanced information.
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Pin Configurations (continued)
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, DC Input Voltagel!l ... .. ... ... ... .. =-3.0Vto + 7.0V
not tested.) DC Program Voltage ............................. 13.0V
Storage Temperature .................. =65°Cto +150°C  static Discharge Voltage ....................... > 1100V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ....................... —55°Cto +125°C i
Maximum Junction Temperature Operating Range
(underbias) ... 150°C Ambient
Supply Voltage to Ground Potential ........ =2.0V to +7.0V Range Temperature Vee
Maximum Power Dissipation ................... 2500 mW Commercial 0°Cto +70°C 5V £5%
DCVecorGND Current ..., 500 mA Industrial —40°Cto +85°C 5V + 10%
DC Output Current per Pin .......... —=25 mA to +25 mA Military —55°C to +125°C (Case) 5V + 10%
Electrical Characteristics Over the Operating Rangel?!
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee = Min, Ioyg = —4.0 mA 24 \%
VoL Output LOW Voltage Vee = Min, Igp = 8.0 mA 0.45 \%
Vig Input HIGH Voltage 22 Vee 403 \%
VIL Input LOW Voltage -0.3 0.8 v
Iix Input Current GND < Vin < Ve -10 +10 HA
oz Output Leakage Current Vo = Ve or GND —-40 +40 RA
Tos Output Short Circuit Current | Vee = Max., Vout = 0.5V3: 4] -30 —-90 mA
Icct Power Supply Current (Standby) = GND (No Load) Com’l 225 mA
Mil/Ind 275
Iceo Power Supply Current!”] = Vece or GND (No Load) | Com'l 250 mA
L0 M Mil/Ind 320
tR Recommended Input Rise Time 100 ns
tg Recommended Input Fall Time 100 ns
Capacitancel®]
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance ViNn =2V, f=1.0MHz 10 pF
Cour Output Capacitance Vour = 2V, f = 1.0 MHz 20 pF
Notes:

1. Minimum DC input is — 0.3V. During transitions, the inputs may un-
dershoot to — 3.0V for periods less than 20 ns.

2. Typical values are for Ty = 25°C and V¢e = 5V.

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

AC Test Loads and Waveforms!©!

R1464Q R1 4640
5V O——— A 5V
OUTPUTO——I—- OUTPUT

50 pF R2 5pF R2
I 250Q I 250Q
INCLUDING —- _— INCLUDING == -
JGAND =~ = JGAND ~ -
SCOPE SCOPE C346-5
(a)

Equivalent to:

163Q
OUTPUT 0———AM—w—0 1.75V

4. Guaranteed by design but not 100% tested.

5. Thisparameter ismeasured with device programmed asa 16-bit count-
er in each LAB.

6. Part(a)in AC Test Load and Waveforms is used for all parameters ex-
cepttggr 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%
90%
10% : 10%
GND
<6ns —» > <6ns

C346-6
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Logic Array Blocks

There are 8 logic array blocks in the CY7C346/CY7C346B. Each
LAB consists of a macrocell array containing 16 macrocells, an ex-
pander product term array containing 32 expanders, and an [/O
block. The LABis fed by the programmable interconnect array and
the dedicated input bus. Al macrocell feedbacks go to the macro-
cellarray, the expander array, and the programmable interconnect
array. Expanders feed themselves and the macrocell array. All /O
feedbacks go to the programmable interconnect array so that they
may be accessed by macrocells in other LABs as well as the macro-
cells in the LAB in which they are situated.

Externally, the CY7C346/CY7C346B provides 20 dedicated in-
puts, 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 bidi-
rectional data flow.

Programmable Interconnect Array

The Programmable Interconnect Array (P1A) 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 1/O pin feedback of every pin on the
device.

Timing Delays

Timing delays within the CY7C346/CY7C346B may be easily de-
termined using Warp2 ™, Warp3 ™ ,or MAX+PLUS® software or
by the model shown in Figure 1. The CY7C346 /CY7C346B has
fixed internal delays, allowing the user to determine the worst case
timing delays for any design. For complete timing information,
Warp3 or MAX+PLUS  software provides a timing simulator.

Design Recommendations

Operation of the devices described herein with conditions above
those listed under “Maximum Ratings” may cause permanent
damage to the device. This is a stress rating only and functional op-
eration of the device at these or any other conditions above those
indicated in the operational sections of this datasheet is not im-
plied. Exposure to absolute maximum ratings conditions for ex-
tended periods of time may affect device reliability. The
CY7C346/CY7C346B contains circuitry to protect device pins
from high static voltages or electric fields, but normal precautions
should be taken to avoid application of any voltage higher than the
maximum rated voltages.

For proper operation, input and output pins must be constrained to
the range GND < (Vinor Vout) < Vee. Unused inputs must al-
ways be tied to an appropriate logic level (either Ve or GND).
Eachsetof Ve and GND pins must be connected together direct-
ly at the device. Power supply decoupling capacitors of at least 0.2
uF must be connected between Ve and GND. For the most effec-
tive decoupling, each V¢ pin should be separately decoupled to
GND directly at the device. Decoupling capacitors should have
good frequency response, such as monolithic ceramic types have.
Design Security

The CY7C346/CY7C346B contains a programmable design secu-
rity feature that controls the access to the data programmed into
the device. If this programmable feature is used, a proprietary de-
signimplemented in the device cannot be copied or retrieved. This
enables a high level of design control to be obtained since pro-
grammed data within EPROM cells is invisible. The bit that con-
trols this function, along with all other program data, may be reset
simply by erasing the entire device.

EXPANDER _J
DELAY
texp
REGISTER
Y LoGIC ARRAY ouTP
CONTROL DELAY | tctr [%JELA%T
"B fro tpRE OUTPUT
t g 2
INPUT ¥ LoGic ARRAY | tasu tap try
ELA DELAY tcoms tox
N tLap tRH tLatcH
SYSTEM CLOCK DELAY tics
oA — CLOCK
DELAY PR
tpia
FEEDBACK
DELAY
tFp
1/O DELAY
tio C346-7

Figure 1. CY7C346/CY7C346B Internal Timing Model
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The CY7C346/CY7C346B is fully functionally tested and guaran-
teed through complete testing of each programmable EPROM bit
and all internal 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. fvax

400

Vee =5.0V
Room Temp.

lcc ACTIVE (mA) Typ.

100 (—

o ! 1 | 1 |
100Hz 1kHz 10kHz 100kHz 1MHz 10MHz 50 MHz
MAXIMUM FREQUENCY Cad6-8
Output Drive Current
-
3 100
a B
> loL
I 80}
E
- Vce =5.0V
g 60r- Room Temp.
[+
5
O 40
5
a lo
5 20f
3 g
2 X ] 1 1
0 045 4 2 3 4 5
Vo OUTPUT VOLTAGE (V) 3469

Timing Considerations

Unless otherwise stated, propagation delays do not include expan-
ders. When using expanders, add the maximum expander delay
texptothe overall delay. Similarly, there is an additional tpy o delay
for an input from an 1/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 tcoy, 1/tsz becomes
the limiting frequency in the data path mode unless 1/(twgy + twy)
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
+ twp), l/tco1, or 1/(tgxp + tsp) 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 t o ifall
inputs are on the dedicated input pins. If any data is applied to an
I/O pin, tasy must be used as the required set-up time. If (tasy +
tan) is greater than taocoy, 1/(tas2 + tay) becomes the limiting
frequency in the data path mode unless 1/(tawy + tawL) is less
than 1/(tasy + tan).

When expander logic is used in the data path, add the appropriate
maximum expander delay, tgxp to tag;. Determine which of
1/(tawn + tawL), 1tacor, or 1/(tgxp + tasy) 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 toy 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
CY7C346/CY7C346B.

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!! Over Opcrating Range

7C346-25 | 7C346-30 | 7C346-35
7C346B—-15 | 7C346B—20 | 7C346B—25 | 7C346B—30 | 7C346B—35

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

tpp1 Dedicated Input to Combinatorial 15 20 25 30 35 ns
Output Delayl”!

tpp2 1/O Input to Combinatorial 25 32 40 45 S5 ns
Output Delay!8

tpD3 Dedicated Input to Combinatorial 23 30 37 44 S5 ns
Output Delay with
Expander Delayl%!

tpp4 1/0 Input to Combinatorial 33 42 52 59 75 ns
Output Delay with
Expander Délayl* 1]

tEA Input to Output Enable Delayl4: 7] 15 20 25 30 35 ns

tER Input to Output Disable Delayl4 7} 15 20 25 30 35 ns

tcol Synchronous Clock Input to 7 8 14 16 20 ns
Output Delay

tco? Synchronous Clock to Local 17 20 30 35 42 ns
Feedback to Combinatorial
Outputl4 1

ts] Dedicated Input or Feedback 10 13 15 20 25 ns
Set-Up Time to
Synchronous Clock Inputl”- 12]

ts2 1/0 Input Set-Up Time to 20 24 30 36 45 ns
Synchronous Clock Inputl7]

tH Input Hold Time from 0 0 0 0 0 ns
Synchronous Clock Inputl7]

(WH Synchronous Clock Input 5 7 S 10 12.5 ns
HIGH Time

twr Synchronous Clock Input 5 7 8 10 12.5 ns
LOW Time

tRw Asynchronous Clear Widthl4.7] 16 22 25 30 35 ns

tRR Asynchronous Clear Recovery 16 22 25 30 35 ns
Timel*

tRO Asynchronous Clear to Registered 15 20 25 30 35 ns
Output Delayl’]

tpw Asynchronous Preset Widthl4: 7] 15 20 25 30 35 ns

tpR Asynchronous Preset Recovery 15 20 25 30 35 ns
Timet*

tpo Asynchronous Preset to Registered 15 20 25 30 35 ns
Output Delayl7]

tcF Synchronous Clock to Local 3 3 3 3 6 ns
Feedback Inputl4. 131

tp External Synchronous Clock 12 15 16 20 25 ns
Period (1/(fmax3))l4!

fMAX1 External Feedback Maximum 58.8 47.6 345 27.7 222 MHz
Frequency (1/(tco; + tsp))l4 14

fmMAX2 Internal Local Feedback 76.9 62.5 555 43.4 322 MHz
Maximum Frequency, lesser of
(1(ts1 + tcp)) or (tcop) 1)

Shaded area contains advanced information.
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Commercial and Industrial External Synchronous Switching Characteristics!®) Over Operating Range (continued)

7C346—-25 | 7C346—-30 | 7C346-35
7C346B—15 | 7C346B—20 | 7C346B—25 | 7C346B—30 | 7C346B—-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. [ Min. | Max. | Unit
fMAX3 Data Path Maximum Frequency, 100 71.4 62.5 50 40 MHz
lesser of (1/(twr + twn))
(1/(ts1 + tn)) or (Vcon)(* 19
fMAX4 Maximum Register Toggle 100 71.4 62.5 50 40 MHz
Frequency (1/(twr + twu))l4 7]
toH Output Data Stable Time from 3 3 3 3 3 ns
Synchronous Clock Inputl4- 18
Shaded area contains advanced information.
Notes:
This specification is a measure of the delay from input signal applied ~ 12. Ifdatais applied to an1/O input for capture by amacrocell register, the

11.

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
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.
This specification is ameasure 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 ex-
pander terms are used to form the logic function and includes the
worst-case expander logic delay for one pass through the expanderlog-
ic.
. Thisspecification is ameasure of the delay from an input 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
feedback is within the same LAB. This parameter is tested periodically
by sampling production material.

18.

3-80

1/0 pin input set-up time minimums should be observed. These param-
eters are tg for synchronous operation and tas; for asynchronous op-
eration.

. Thisspecificationis 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, tg), 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-
nalfeedback canoperate. Itisassumed that all data inputsand external
feedback signals are applied to dedicated inputs.

. This specification indicates the guaranteed maximum frequency at

whichastate machinewithinternal-only feedback canoperate. 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/tco;. All feed-
back is assumed to be local originating within the same LAB.

. 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 pinsand
no expander logic is used. If any of the data inputs are I/O pins, tg; is
the appropriate tg for calculation.

. This specification indicates the guaranteed maximum frequency, in

synchronous mode, at which an individual output or buried register
canbe cycled by a clock signal applied to the dedicated clock input pin.
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

7C346-25 | 7C346-30 | 7C346-35
7C346B—15 | 7C346B—20 | 7C346B—25 | 7C346B—-30 [ 7C346B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. [ Min. [ Max. | Unit
tACOIL 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
Outputl
tAS1 Dedicated Input or Feedback 5 5 5 6 8 ns
Set-Up Time to Asynchronous
Clock Inputl7]
tas? 1/O Input Set-Up Time to 14.5 17 19 22 28 ns
Asynchronous Clock Inputl7]
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 Timel”)
tAWL Asynchronous Clock Input 7 8 9 11 14 ns
LOW Timel7- 201
tACF Asynchronous Clock to Local 11 13 15 18 22 ns
Feedback Inputl* 211
tAp External Asynchronous Clock 16 18 20 25 30 ns
Period (1/(fMAXA4))[4]
fMAXAI External Feedback Maximum 50 40 333 27.7 232 MHz
Frequency in Asynchronous
Mode (1/(tacor + tas)* 22
fMAXA2 Maximum Ingernal Asynchronous 62.5 55.5 50 40 333 MHz
Frequencyl* &3
fmaxas | Data Path Maximum Frequency 66.6 50 40 333 28.5 MHz
in Asynchronous Mode [+ 24]
fmaxas4 | Maximum Asynchronous 62.5 555 50 40 333 MHz
Register Toggle Freguency
U(tawn + tawp)[4 5!
tAOH Output Data Stable Time from 12 12 15 15 15 ns
Asynchronous Clock Inputl4 201
Shaded area contains advanced information.
Notes:
19. This specification is a measure of the delay from an asynchronousreg- ~ 23. This specification indicates the guaranteed maximum frequency at

20.

9

[
[

ister clock input 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 tawy. parameters
must be swapped. If a given input is used to clock multiple registers
with both positive and negative polarity, tawy should be used for both
tawn and tawp.

. Thisspecification is a measure of the delay associated with the internal

register feedback path for anasynchronous clock to LABlogicarray in-
put. This delay plus the asynchronous register set-up time, tagy, is the
minimum internal period for an internal asynchronously clocked state
machine configuration. This delay is for feedback within the same
LAB, assumes no expanderlogicin the 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. Itis 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.

which an asynchronously clocked state machine with internal-only
feedback can operate. This parameter is determined by the lesser of
(1/(tacr + tas))) 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/tacor.

This specification assumes no expander logic is 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 inthe asynchronously clocked data path mode. This specification
is determined by the lesser of 1/(tawn + tawr), /(tast + tap) or
1/taco1- 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

whichanindividual outputorburied register can be cycled in asynchro-
nously clocked mode by a clock signal applied to an external dedicated
input pin.

26. This parameter indicates the minimum time that the previous register

output datais maintained on the output after an asynchronous register
clock input applied to an external dedicated input pin.
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Commercial and Industrial Internal Switching Characteristics Over Operating Range
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7C346-25 7C346-30 7C346-35
7C346B—-15 | 7C346B—20 | 7C346B-25 | 7C346B—30 | 7C346B-35

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

tIN Dedicated Input Pad and 3 4 S 7 9 ns
Buffer Delay

tio I/O Input Pad and Buffer 3 4 6 6 9 ns
Delay

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 5 5 10 11 13 ns
Delayl27)

txz Output Buffer Disable Delay 5 5 10 11 13 ns

tRSU Register Set-Up Time 4 5 6 8 10 ns
Relative to Clock Signal
at Register

tRH Register Hold Time Relative 4 5 6 8 10 ns
to Clock Signal at Register

tLATCH Flow Through Latch Delay 1 2 3 4 4 ns

tRD Register Delay 1 1 1 2 2 ns

tcoMB Transparent Mode Delay(2] 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 6 8 14 16 18 ns
Delay

tics Synchronous Clock Delay 0.5 0.5 1 1 1 ns

tFD Feedback Delay 1 1 1 1 2 ns

tPRE Asynchronous Register 3 3 5 6 7 ns
Preset Time

tCLR Asynchronous Register Clear 3 3 S 6 7 ns
Time

tpcw Asynchronous Preset and 3 4 5 6 7 ns
Clear Pulse Width

tPCR Asynchronous Preset and 3 4 5 6 7 ns
Clear Recovery Time

tpIA Programmable Interconnect 10 12 14 16 20 ns
Array Delay Time

Shaded area contains advanced information.

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.

3-82
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Military External Synchronous Switching Characteristics(®l Over Operating Range

7C346-30 7C346-35
7C346B-20 7C346B-25 7C346B-30 7C346B-35

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

tpD1 Dedicated Input to Combinatorial Out- 20 25 30 35 ns
put Delay!”l

tpD2 1/O Input to Combinatorial 32 39 45 55 ns
Output Delayl8]

tpD3 Dedicated Inputto Combinatorial Out- 30 37 44 55 ns
put Delay with Expander Delay(%)

tpD4 1/O Input to Combinatorial 42 51 59 75 ns

Output Delay with
Expander Delayl4 101

tEA Input to Output Enable 20 25 30 35 ns
Delayl* 7]

tER Input to Output Disable 20 25 30 35 ns
Delayl% 7]

tcol Synchronous Clock Input to 8 14 16 20 ns
Output Delay

tco2 Synchronous Clock to Local 20 30 35 42 ns
Feedback to Combinatorial
Outputl* 11}

ts1 Dedicated Input or Feedback 13 15 20 25 ns

Set-Up Time to
Synchronous Clock Input!’-12]

ts2 1/O Input Set-Up Time to 24 29 36 45 ns
Synchronous Clock Input!7)

tH Input Hold Time from 0 0 0 0 ns
Svnchronous Clock Input!’]

twH Synchronous Clock Input 7 8 10 12.5 ns
HIGH Time

twL Synchronous Clock Input 7 8 10 12.5 ns
LOW Time

tRw Asynchronous Clear Widthl(47] 20 25 30 35 ns

tRR Asynchgonous Clear Recovery 20 25 30 35 ns
Timel4’

tRO Asynchronous Clearto Registered Out- 20 25 30 35 ns
put Delayl”!

tpw Asynchronous Preset Widthl4 7] 20 25 30 35 ns

tpR Asynchronous Preset Recovery 20 25 30 35 ns
Timel4 7

tpo Asynchronous_Preset to Registered 20 25 30 35 ns
Output Delayl”]

tcr Synchronous Clock to Local 3 3 3 6 ns
Feedback Input(4 13]

tp External Synchronous Clock 14 16 20 25 ns
Period (1/(fmax3))l4

fmax1 External Feedback Maximum 47.6 345 27.7 222 MHz

Frequency (1/(tcor + ts1))* 14]

Shaded area contains advanced information.
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Military External Synchronous Switching Characteristics!® Over Operating Range (continued)

7C346-30 7C346-35
7C346B-20 7C346B-25 7C346B-30 7C346B—-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fmax2 Internal Local Feedback 62.5 55.5 43.4 322 MHz
Maximum Frequency, lesser of
(1(tsy + tep)) or (ol 9]
fMAX3 Data Path Maximum Frequency, 71.4 62.5 50 40 MHz
lesser of (V(twr + twi))-
(H(tsy + tp) or (1tcop)i* 10)
fMAXS Maximum Register Toggle 71.4 62.5 50 40 MHz
Frequency (1/(twr + twi)) [4 17]
tOH Output Data Stable Time from 3 3 3 3 ns
Synchronous Clock Input!® 18]
Shaded area contains advanced information.
Military External Asynchronous Switching Characteristics!®! Over Operating Range
7C346-30 7C346-35
7C346B-20 7C346B-25 7C346B-30 7C346B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tacol Asynchronous Clock Input to 20 25 30 35 ns
Output Delayl”]
tACO? Asynchronous Clock Input to 32 39 46 55 ns
Local Feedback to Combinatorial
Output!!¥]
tAs] Dedicated Input or Feedback 6 5 6 8 ns
Set-Up Time to Asynchronous
Clock Inputl’]
tas) I/O Input Set-Up Time to 17 19 22 28 ns
Asynchronous Clock Inputl”]
tAH Input Hold Time from 6 6 8 10 ns
Asynchronous Clock Inputl’]
tAWH Asynchronous Clock Input 10 11 14 16 ns
HIGH Timel"l
tAWL Asynchronous Clock Input 8 9 11 14 ns
LOW Timel”-2
tACF Asynchronous Clocl\ to Local 13 15 18 22 ns
Feedback Inputl4 2!
tAp External Asynchronous Clock 18 20 25 30 ns
Period (1/(fMAXA4)) 4
fMAXAL External Feedback Maximum 40 333 27.7 23.2 MHz
Frequency in Asynchronous_
Mode (1/{tacor + tas)l* 22!
fMAXA2 Maximum lnlundl Asynchronous 55.5 50 40 333 MHz
Frequencyl* 23]
fMAXA3 Data Path Maximum F rLLL cney 50 40 333 28.5 MHz
in Asynchronous Model* 241
fMAXA4 Maximum Asynchronous 55.5 50 40 333 MHz
Register Toggle FquthnLV
H(tawn + tawp)! =
tAOH Output Data Stable Time trom 12 15 15 15 ns
Asynchronous Clock Inputl®- 20]

Shaded area contains advanced information.
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Military Typical Internal Switching Characteristics Over Operating Range

7C346-30 7C346-35
7C346B-20 7C346B—-25 7C346B-30 7C346B-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tIN Dedicated Input Pad and 4 5 7 9 ns
Buffer Delay
tio 1/O Input Pad and Buffer Delay 4 6 6 9 ns
tEXP Expander Array Delay 10 12 14 20 ns
tLAD Logic Array Data Delay 10 12 14 16 ns
tLAC Logic Array Control Delay 7 10 12 13 ns
top Output Buffer and Pad Delay 3 5 5 6 ns
tzx Output Buffer Enable Delayl27) 5 10 11 13 ns
txz Output Buffer Disable Delay S 10 11 13 ns
tRSU Register Set-Up Time Relative 5 6 8 10 ns
to Clock Signal at Register
tRH Register Hold Time Relative 5 6 8 10 ns
to Clock Signal at Register
tLATCH Flow Through Latch Delay 2 3 4 4 ns
trRD Register Delay 1 1 2 2 ns
tCOMB Transparent Mode Dcluypg) 2 3 4 4 ns
tcH Clock HIGH Time 6 8 10 12.5 ns
tcL Clock LOW Time 6 8 10 12.5 ns
tic Asynchronous Clock Logic Delay 8 14 16 18 ns
tics Synchronous Clock Delay 0.5 2 2 3 ne<
tFD Feedback Delay 1 1 1 2 ns
tPRE Asynchronous Register Preset Time 3 5 6 7 ns
tCLR Asynchronous Register Clear Time 3 5 6 7 ns
tpCw As)'nchr()ﬁ()us Preset and 4 5 6 7 ns
Clear Pulse Width
tPCR Asynchronous Preset and 4 5 6 7 ns
Clear Recovery Time
tPIA Programmable Intcrconnect 12 14 16 20 ns
Array Delay Time

Shaded area contains advanced information.




.?‘:; CY7C346
= " F CY7C346B
Switching Waveforms
External Combinatorial
DEDICATED INPUT/ y(
1/0 INPUT
e— i /tpp2l®]
COMBINATORIAL
OUTPUT
le— tepl7l —»
COMBINATORIAL OR ’E HIGH-IMPEDANCE
REGISTERED OUTPUT A THREE-STATE
fe—— teal”)
HIGH-IMPEDANCE
T REE-STATE VALID OUTPUT e

External Synchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACKI("]

SYNCHRONOUS
CLOCK

ASYNCHRONOUS
CLEAR/PRESETI"]

REGISTERED
OUTPUTS

COMBINATORIAL OUTPUT FROM
REGISTERED FEEDBACK(!1]

toH

trw/tpw tRR/tPR

tro/tro

T

tco2

C346-11

External Asynchronous

DEDICATED INPUTS OR
REGISTERED FEEDBACK

ASYNCHRONOUS J
CLOCK INPUT

ASYNCHRONOUS
CLEAR/PRESET

tas1 >

tacot

taoH —

taw/tpw tRR/tPR

tro/tro

ASYNCHRONOUS REGISTERED
QUTPUTS

COMBINATORIAL OUTPUT FROM

e tacoz

ASYNCHRONOUS REGISTERED
FEEDBACK

C346-12
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Switching Waveforms (continued)

Internal Combinatorial

-
INPUT PIN

AN

je—— tpjp ——>f
tio fe—

/O PIN

le— texp —

EXPANDER
ARRAY DELAY
le—— tiac, tLap —
LOGIC ARRAY
INPUT
LOGIC ARRAY
OUTPUT
C346-13 -
Internal Asynchronous

tR

CLOCK PIN

CLOCK INTO
LOGIC ARRAY

tic —»

CLOCK FROM
LOGIC ARRAY

trsy —>t= tgH

DATA FROM

LOGIC ARRAY : I E
tRotaTcH —wfe— tep toLRtPRE —fe= trD g{

REGISTER OUTPUT
TO LOCAL LAB
LOGIC ARRAY

tpia
REGISTER OUTPUT
TO ANOTHER LAB

Internal Synchronous

SYSTEM CLOCK PIN / N\

\ ::I le— tics
SYSTEM CLOCK N

AT REGISTER M
1

trRsu —>fe¢— trH
DATA FROM
LOGIC ARRAY

C346-14

C346-15



CY7C346
CY7C346B

e

CYPRESS

Switching Waveforms (continued)

ﬂ..&_ ll“’

Internal Synchronous

CLOCK FROM m
LOGIC ARRAY
trRo < top —
DATA FROM >< X
LOGIC ARRAY
txz tzx
HIGH IMPEDANCE

X /] STATE N—

C346-16

OUTPUT PIN
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Ordering Information
S(;:lese)d Ordering Code P;il;nlge Package Type O%e::;ing
15 | CY7C346B—-15SHC/HI H84 84-Pin Windowed Leaded Chip Carrier Commercial/Industrial
CY7C346B—15JC/J1 J83 84-Lead Plastic Leaded Chip Carrier
[CY7C346B—1SNC/NI | N100 | 100-Lead Plastic Quad Flatpack
CY7C346B~15RC/RI R100 | 100-Pin Windowed Ceramic Pin Grid Array
0 | CYTC346B—20HC/HI | HB84 | 84-Pin Windowed Leaded Chip Carrier | Commercial/industrial
-E'Y7C3468—20JCJJ I J83 84-Lead Plastic Leaded Chip Carrier
[CY7C346B—20NC/NT | N100 | 100-Lead Plastic Quad Flatpack
CY7C346B—20RC/RI R100 100-Pin Windowed Ceramic Pin Grid Array
CY7C346B-20HMB H84 | 84-Pin Windowed Leaded Chip Carrier Military
'CY7C346B—20RMB | R100 | 100-Pin Windowed Ceramic Pin Grid Array
25 | CY7C346-25HC/HI H84 84-Pin Windowed Leaded Chip Carrier Commercial/Industrial
CY7C346-25JC/J1 J83 84-Lead Plastic Leaded Chip Carrier
CY7C346-25NC/NI N100 100-Lead Plastic Quad Flatpack
CY7C346—-25RC/RI R100 100-Pin Windowed Ceramic Pin Grid Array
CY7C346B—25HC/HI H84 | 84-Pin Windowed Leaded Chip Carrier
' CY7C346B—251C/1 783 | 84-Lead Plastic Leaded Chip Carrier
CYJC346B—25NC/NI | N100 | 100-Lead Plastic Quad Flatpack
' CYTC346B—25RC/RI | R100 | 100-Pin Windowed Ceramic Pin Grid Array
CY7C346B~25HMB HB4 | 84-Pin Windowed Leaded Chip Carrier | Military
'CY7C346B—25RMB | R100 | 100-Pin Windowed Ceramic Pin Grid Array
30 | CY7C346—30HC/HI H84 84-Pin Windowed Leaded Chip Carrier Commercial/Industrial
CY7C346-30JC/J1 J83 84-Lead Plastic Leaded Chip Carrier
CY7C346—30NC/NI N100 100-Lead Plastic Quad Flatpack
CY7C346—-30RC/RI R100 100-Pin Windowed Ceramic Pin Grid Array
CY7C346B—30HC/HI H84 84-Pin Windowed Leaded Chip Carrier
CY7C346B-30JC/IT J83 84-Lead Plastic Leaded Chip Carrier
[CY7C346B—30NC/NI | N100 | 100-Lead Plastic Quad Flatpack
CY7C346B—30RC/RI R100 100-Pin Windowed Ceramic Pin Grid Array
CY7C346-30HMB H84 84-Pin Windowed Leaded Chip Carrier Military
CY7C346—-30RMB R100 100-Pin Windowed Ceramic Pin Grid Array
CY1C346B—~30HMB H84 84-Pin Windowed Leaded Chip Carrier
CY7C346B—-30RMB R100 | 100-Pin Windowed Ceramic Pin Grid Array
35 | CY7C346—35HC/HI H84 84-Pin Windowed Leaded Chip Carrier Commercial/Industrial
CY7C346-35JC/J1 J83 84-Lead Plastic Leaded Chip Carrier
CY7C346—-35NC/NI N100 100-Lead Plastic Quad Flatpack
CY7C346—-35RC/RI R100 100-Pin Windowed Ceramic Pin Grid Array
CY7C346B—35HC/HI H84 84-Pin Windowed Leaded Chip Carrier
CYIC346B—351CA1 J83 84-Lead Plastic Leaded Chip Carrier
CY7C346B—35NC/NI N100 | 100-Lead Plastic Quad Flatpack
CY7C346B—35RC/RI R100 100-Pin Windowed Ceramic Pin Grid Array
CY7C346—-35HMB H84 84-Pin Windowed Leaded Chip Carrier Military
CY7C346—-35RMB R100 100-Pin Windowed Ceramic Pin Grid Array
CY7C346B—35HMB H84 84-Pin Windowed Leaded Chip Carrier
CY7C346B—35RMB R100 100-Pin Windowed Ceramic Pin Grid Array

Shaded area contains advanced information.




-

—_— s CYPRESS

CY7C346
CY7C346B

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
loz 1,2,3
I(‘('] 1,2,3

Switching Characteristics

Parameter Subgroups

tpDI 7,8,9,10, 11
tpD2 7,8,9,10, 11
tpD3 7,8,9,10, 11
tco1 7,8,9,10, 11
ts) 7,8,9,10, 11
ts2 7,8,9,10, 11
tH 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
tACO1 7,8,9,10, 11
tACo2 7,8,9,10, 11
tASI 7,8,9,10, 11
tAH 7,8,9,10,11
LAWH 7,8,9,10, 11
tAWL 7,8,9,10, 11

Document #: 38-00244—-B
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Features

o High speed: 125-MHz state machine
output generation

— Token passing
— Multiple, concurrent processes
— Multiway branch or join

e One clock with programmable clock
doubler
e Programmable miser bits for power
savings
e 8 to 12 inputs with input macrocells
— Metastability hardened: 10-year
MBTF

— 0, 1, or 2 input registers

— 3 programmable clock enables
® 32 synchronous state macrocells
e 10 to 14 outputs

CYPRESS

This is an abbreviated datasheet. Contact a
Cypress representative for complete specifications.
For new designs, please refer to the FLASH370

family

CY7C361

— Skew-controlled OR output array
— Outputs are sum of states like PLA
e Security fuse
o Available in 28-pin slimline DIP and
28-pin HLCC
e UV-erasable and reprogrammable
o Programming and operation 100%
testable
Product Characteristics
The CY7C361 is a CMOS erasable, pro-
grammable logic device (EPLD) with very
high speed sequencing capabilities.
Applicationsinclude high-speed cache and
I/O subsystems control, control of high-
speed numeric processors, and high-speed
arbitration between synchronous or
asynchronous systems.

Ultra High Speed

State Machine EPLD

A programmable on-board clock doubler
allows the device to operate at 125 MHz in-
ternally based on a 62.5-MHz input clock
reference. The clock doubler is not a
phase-locked loop. It produces an internal
pulse on each edge of the external clock.
The length of each internal pulse is deter-
mined by the intrinsic delays within the
CY7C361. When the doubler is enabled,
all macrocells in the CY7C361 are refer-
enced to the doubled clock. If the clock
doublerisdisabled, a 125-MHzinput clock
can be connected to pin 4, and it will be
used as a clock to all macrocells.

The CY7C361 has two arrays, similar to
those in a PLA except that the registers are
placed between the two arrays so that the
long feedback path of the PLA is elimi-
nated.

Logic Block Diagram

B, 7 lg s

[al [al [ [3] fiol o] [e] (71 [e] (51 [«] [31 [21 [3]

i 3 GND Vec o 1y CLK lp By B

Pin Configurations

HLCC
Top View

-4
-4

CONDITION DECODER ARRAY

STATE REGISTERS

OUTPUT ARRAY

YY

8
9 210 GND
10

ERD) ARERE
By Pp Py Py GND Ve GND
€361-1 3613
Selection Guide
Icc mA at fyax fmMax MHz tis ns tco ns
Generic Part Number Com Mil Com Mil Com Mil Com Mil
CY7C361-125 200 125 15
CY7C361-100 200 200 100 100 3 19 19
CY7C361-83 83.3 83.3 5 5 23 23

Document #: 38—00106—D




Features

o Flash erasable CMOS CPLDs
o High density

— 32-256 macrocells
—32~-192 I/O pins

— Multiple clock pins

High speed

—tpp =85 —15ns
—tg=5-10ns
—tco=6—-10ns

Fast Programmable Interconnect Ma-
trix (PIM)

— Uniform predictable delay, inde-
pendent of routing

o 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

e 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

e Flexible clocking
— 2—4 clock pins per device
— Clock polarity control

o Security bit and user ID supported

o Packages
— 44288 pins
— PLCC, CLCC, PGA, and TQFP

packages
FLASH370 Selection Guide

FLASH370@

PRELIMINARY CPLD Family

High-Density Flash CPLDs

o Warp2™
— Low-cost, text-based design tool,
PLD compiler
— 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 and Sun platforms

General Description

The FrLasH370 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 22V 10 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 thatis I/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 [ 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 1/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 propagationdelay throughthe
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/O Pins Flip-Flops Speed (ns) Speed (MHz)
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
376 160 192 6 128 204 15 83
377 240 192 6 192 204 15 83
378 160 256 6 128 268 15 83
379 240 256 6 192 268 15 83

Shaded area contains advanced information.
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INPUTS
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INPUT INPUT/CLOCK
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Figure 1. CY7C374/5 Block Diagram
Functional Description (continued) Product Term Array

Routing signals 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 FLASH370 family in a matter of minutes.
Finally, the rich routing resources of the FLAsSH370 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 1/0 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 otherwords, in each logic
block, th