Introduction to

Generic Array Logic

Overview

Lattice Semiconductor Corporation (LSC), the inventor
of the Generic Array Logic™ (GAL®) family of low
density, E2CMOS® PLDs is the leading supplier of low
density CMOS PLDs in the world. Features such as
industry leading performance, full reprogrammaubility,
low power consumption, 100% testability and 100%
programming yields make the GAL family the preferred
choice among system designers. The GAL family con-
tains 16 productarchitectures with a variety of performance
levels specified across commercial, industrial and mili-
tary (MIL-STD-883) operating rangesto meetthe demands
of any system logic design.

A Product for Any System Design Need

Lattice Semiconductor GAL products have the perfor-
mance, architectural features, low power, and high quality
to meet the needs of the most demanding system de-
signs.

Low Voltage Products

This rapidly growing family of 3.3V products support all
speed, power and system logic level requirements. In-
cluded are the world’s fastest PLDs (16LV8D, 20LV8D
and 22LV10D) which are ideal for high performance,
3.3V logic applications, the “zero power” (22LV10Z/ZD,
16/20LV8ZD) and the “low power” (16LV8C, 22LV10C)
product lines which offer the flexibility of working in mixed
3.3V and 5V systems.

Standard Products

Aimed at providing a superior design alternative to the
bipolar PLD, the GAL16V8, GAL20V8, GAL22V10,
GAL20RA10 and GAL20XV10 replace over 98% of all
bipolar PAL devices. These GAL devices meet, and in
most cases, beat bipolar PAL performance specifica-
tions while consuming significantly lower power and
offering higher quality and reliability via LSC's electrically
reprogrammable E2CMOS technology.

Extension Products

These products provide enhanced functionality including
innovative architecture (GAL18V10, GAL26CV12,
GAL6001/6002), 64mA high output drive (GAL16VP8 and
GAL20VP8), “zero power” operation (GAL16V8Z/ZD and

GAL20V82/ZD), and in-system programmability
(ispGAL22V10).

GAL16LV8 and GAL20LV8

Fastest 3.3V PLDs in the World
» Performance ranging from 3.5ns Tpd and 250MHz
Fmax to 15ns Tpd and 62.5MHz Fmax

Ideal for supporting high performance
microprocessors

» Supports 5 Volt Interface
* 45 mA typical power consumption
 Available in 20-pin and 28-pin PLCC packages

GAL16LV8ZD and GAL20LV8ZD

3.3 Volt and Zero Stand-by Power

» 50uA Icc typical stand-by power (100pA MAX)
* 15ns Tpd performance

 Dedicated power-down pin

 Available in 20-pin and 28-pin PLCC packages

GAL22LV10

Fastest 3.3V 22V10 in the World

» Performance from 4 ns Tpd and 250 MHz to 15 ns
Tpd and 83 MHz Fmax

* Ideal for high performance systems
» Supports 5 Volt Interface
» Available in 28-pin PLCC package

GAL22LV10Z/ZD

3.3 Volt and Zero Stand-by Power

» 50pA Icc typical stand-by power (L00pA MAX)
e 15ns Tpd performance
* Two power-down modes
- Input transition detection (Z)
- Dedicated power-down pin (ZD)
» Available in 28-pin PLCC package
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GAL16V8 and GAL20V8 GAL18V10

Industry Standard Architecture

» Performance ranges from the industry's fastest at
3.5ns Tpd (16V8D-3) to popular 25ns versions

* Low power consumption with low power versions
rated at 75mA typical and quarter power versions
at 45mA typical

« Eight powerful Output Logic Macrocells (OLMCs)
with eight product terms each

» Standard 20-pin (DIP and PLCC) and 24/28-pin
(DIP/PLCC) packages

GAL16V8Z/ZD and GAL20V8Z/ZD

Zero Stand-by Power

* 50pA Icc typical stand-by power (100pA MAX)
e 12ns Tpd performance
* Two power-down modes

- Input transition detection (Z)

- Dedicated power-down pin (ZD)

 Available in 20-pin DIP/PLCC/SOIC and 24/28-pin
DIP/PLCC packages

GAL16VP8 and GAL20VP8

Ideal for Bus Interface or Memory Control Logic
» High output drive versions of the GAL16V8 and
GAL20V8
* IOL = 64mA vs standard 24mA

» Combines GAL architecture with high drive of
74XX244 buffer families

Fast 15ns/80MHz performance

* Available in 20-pin DIP/PLCC and 24/28-pin DIP/
PLCC packages

10 Outputs in a 20-pin Package

» 7.5ns Tpd performance

e 20-pin space-saving subset of the popular
GAL22V10

8-10 Product Terms per OLMC
* |deal for space constrained designs
* Only 10 output, 20-pin PLD in the market

GAL20RA10

High Performance Asynchronous Logic

» 10 OLMCs
* 10 independently programmable clocks

» Each macrocell has an independent product term
clock

» Fast 7.5ns Tpd performance
* Faster and lower power than bipolar PAL
* Available in 24/28-pin DIP/PLCC packages

GAL20XV10

Perfect for Fast Counters, Decoders or Comparators

» Utilizes powerful XOR function for efficient
implementation of arithmetic functions

* Replaces: PAL20L10, 20X10, 20X8 and 20X4,
12110

»10ns/100MHz performance significantly outperforms
bipolar PALs

» Perfect for video, multimedia and graphics
applications

* Available in 24/28-pin DIP/PLCC packages
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GAL22V10

Industry Standard Architecture

 Availableinindustry leading 5ns/200MHz versions
through 25ns versions

» Low power consumption with Low Power versions
at 90mA and Quarter Power versions at 45mA
typical

e 10 OLMCs with variable Product Terms per OLMC
ranging from 8 to 16 for increased logic capability

» Standard 24-pin DIP and 28-pin PLCC packages

iISpGAL22V10

Offers the Benefits of ISP in a 22V10

» Popular 22V10 architecture

* In-system programmable

» Fast 7.5ns/111MHz performance

» Same 28-pin PLCC footprint as GAL22V10
 Also available in space-saving 28-pin SSOP

GAL26CV12

Expanded Logic Density in a 28-pin DIP/PLCC
Package

» 28-pin superset of the popular GAL22V10

» World's fastest 28-pin PLD at 7.5ns

* 26 inputs, 12 outputs
Flexible 22v10 OLMC

Fully utilized 28-pin PLCC package gives added
functionality over the 22V10 at no space premium!

GAL6001 and GAL6002

The Logic Density of an FPLA Architecture

e Unprecedented logic density in a 24/28-pin DIP/
PLCC

» Functional equivalent of two GAL22V10s
» 38 macrocells
* 10 input macrocells
* 10 output macrocells
* 10 I/O macrocells
* 8 buried logic macrocells
* 15ns/75MHz performance
« Ideal for register-intensive applications

Commercial/Industrial/Military Grades
Available

The Lattice Semiconductor GAL family is available in a
wide range of commercial, industrial and military grade
versions. In the military arena, LSC offers a MIL-STD-
883 family as well as afamily of Standard Military Drawing
(SMD) devices.
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Table 1. Lattice Semiconductor Corporation’s GAL Product Offering

Speed Options by Grade (Tpd in ns)

Commercial Industrial 883/Military

GAL16LV8 3.5,5,75,10, 15

GAL16LV8ZD Zero Power 15, 25

GAL20LV8 35,575
3.3V Products

GAL20LV8ZD Zero Power 15, 25

GAL22LV10 4,5,7.5, 10, 15

GAL22LV10Z/ZD Zero Power 15, 25

GAL16V8Z/ZD Zero Power 12, 15

GAL16V8 Low Power 5,75, 10, 15, 25 7.5, 10, 15, 25 7.5, 10, 15, 20, 30

GAL16V8 Quarter Power 10, 15, 25 20, 25

GAL16VP8 15, 25

GAL18V10 7.5, 10, 15, 20

GAL20RA10 7.5, 10, 15, 20, 30 20

GAL20V8Z/ZD Zero Power 12, 15

GAL20V8 Low Power 5,75, 10, 15, 25 10, 15, 25 10, 15, 20
5V Products |GAL20V8 Quarter Power 15, 25 20, 25

GAL20VP8 15, 25

GAL20XV10 10, 15, 20

GAL22V10 Low Power

5,75, 10, 15, 25

7.5, 10, 15, 20, 25

10, 15, 20, 25, 30

GAL22V10 Quarter Power 15, 25

ispGAL22V10 7.5, 10, 15 15

GAL26CV12 7.5, 10, 15, 20 10, 15, 20

GAL6001 30

GAL6002 15, 20

Vcce (3.3V Products) 3.3V £10%

Vcce (5V Products) 5V +5% 5V £10% 5V £10%
Operating Temperature 0to 75°C -40to 85°C -55 to 125°C

Packaging

Plastic DIP, PLCC,
SOIC* and SSOP**

Plastic DIP and PLCC

CERDIP and LCC

* SOIC available with GAL16V8Z only.
** SSOP available with ispGAL22V10 only.
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Copyright © 1996 Lattice Semiconductor Corporation.

E2CMOS, GAL, ispGAL, ispLSl, pLSI, pDS, Silicon Forest, UltraMOS, Lattice Logo, L with Lattice Semiconductor Corp. and L
(Stylized) are registered trademarks of Lattice Semiconductor Corporation (LSC). The LSC Logo, Generic Array Logic, In-
System Programmability, In-System Programmable, ISP, ispATE, ispCODE, ispDOWNLOAD, ispGDS, ispStarter,
iISpSTREAM, ispTEST, ispTURBO, Latch-Lock, pDS+, RFT, Total ISP and Twin GLB are trademarks of Lattice Semiconductor
Corporation. ISP is a service mark of Lattice Semiconductor Corporation. All brand names or product names mentioned are
trademarks or registered trademarks of their respective holders.

Lattice Semiconductor Corporation (LSC) products are made under one or more of the following U.S. and international
patents: 4,761,768 US, 4,766,569 US, 4,833,646 US, 4,852,044 US, 4,855,954 US, 4,879,688 US, 4,887,239 US, 4,896,296
Us, 5,130,574 US, 5,138,198 US, 5,162,679 US, 5,191,243 US, 5,204,556 US, 5,231,315 US, 5,231,316 US, 5,237,218 US,
5,245,226 US, 5,251,169 US, 5,272,666 US, 5,281,906 US, 5,295,095 US, 5,329,179 US, 5,331,590 US, 5,336,951 US,
5,353,246 US, 5,357,156 US, 5,359,573 US, 5,394,033 US, 5,394,037 US, 5,404,055 US, 5,418,390 US, 5,493,205 US,
0194091 EP, 0196771B1 EP, 0267271 EP, 0196771 UK, 0194091 GB, 0196771 WG, P3686070.0-08 WG. LSC does not
represent that products described herein are free from patent infringement or from any third-party right.

The specifications and information herein are subject to change without notice. Lattice Semiconductor Corporation (LSC)
reserves the right to discontinue any product or service without notice and assumes no obligation to correct any errors
contained herein or to advise any user of this document of any correction if such be made. LSC recommends its customers
obtain the latest version of the relevant information to establish, before ordering, that the information being relied upon is
current.

LSC warrants performance of its products to current and applicable specifications in accordance with LSC’s standard
warranty. Testing and other quality control procedures are performed to the extent LSC deems necessary. Specific testing of
all parameters of each product is not necessarily performed, unless mandated by government requirements.

LSC assumes no liability for applications assistance, customer’s product design, software performance, or infringements of
patents or services arising from the use of the products and services described herein.

LSC products are not authorized for use in life-support applications, devices or systems. Inclusion of LSC products in such
applications is prohibited.

LATTICE SEMICONDUCTOR CORPORATION

5555 Northeast Moore Court

Hillsboro, Oregon 97124 U.S.A.

Tel.: (503) 681-0118

FAX: (503) 681-3037
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