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The TOPCAT 286/386SX chip set
from VLSI Technology, Inc., is a
very high-integration chip set for
use in the design of PC/AT®-com-
patible based systems. This chip
set is intended for use in 80286 or
80386SX microprocessor-based
systems with clock speeds from
12 to 25 MHz.

The TOPCAT 286/386SX chip set
provides design engineers with a
very flexible, high-performance,
low-cost board design solution for
IBM PC/AT-compatible desktop,
laptop, portable, and hand-held
computers.
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The TOPCAT 286/386SX two-
device chip set has been designed
with the highest integration consis-
tent with economic and reliable
system design. It provides a
complete board design using only
four non-memory devices including
the microprocessor.

VLSI's TOPCAT 286/386SX chip
set was designed with seven
goals.

 Lowest system board cost

« Smallest board area requirement

= Highest performance in both
cached and non-cached systems

® VLSI TECHNOLOGY, INC.

= Single board design for:
— 12 to 25 MHz operation
— Cache or non-cache
— 512K byte to 32M byte mem-
ory using 256K, 1M, and 4M
bit DRAM
— Laptop or desktop applications
= Full hardware LIM EMS 4.0
support for highest possible
performance
» Built-in, in-circuit test modes for
easy board level testing
= The VL82C320A interfaces to
the VL82C335 "look-aside"
Cache Controller

With VLSI's TOPCAT 286/386SX
chip set, you can be assured that
your high-performance system
design needs are met.
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YSTEM CONTROL/DATA
BUFFER

The VL82C320/VL82C320A con-
tains the System Control and the
Data Buffering functions in a 160-
lead quad flatpack. The System
Controller is designed to perform
in 80286- and 80386SX-based
systems with clock speeds of

25 MHz and below, and peripheral
bus speeds up to 12 MHz.

The System Controller functions
are highly programmable via a set
of internal configuration registers.
Defaults on reset for the configura-
tion registers mimic the compatibil-
ity requirements of the original IBM
PC/AT as closely as possible. The
power-up defaults allow any pos-
sible configuration of the system to
boot at the CPU’s rated speed.

Built-in page mode operation, two-
or four-way interleaving, and fully
programmable memory timing
allow the system designer to
maximize system performance by
using low-cost DRAMs. Program-
mable memory timing allows the
system to be set up to perfectly
match the requirements of the
chosen DRAMSs, standard or
custom. These adjustments can
often be made without incurring
the penalty of additional wait
states.

The System Controller handles
system board refresh directly and
controls the timing of slot bus
refresh that is actually performed
by the VL82C331 ISA Bus Control-
ler. Refresh may be performed in
coupled or decoupled mode. The
former method is the standard
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| PC/AT-compatible mode where

1 on- and off-board refreshes are in-
i dependent. Both may be pro-
grammed for independent, slower
than normal rates. This allows the
use of low-power, slow refresh
DRAMs. The VL82C320/

| VL82C320A controls all timing in
both modes. In all cases, re-
freshes are staggered to minimize
power supply loading and atten-
dant noise on the VDD and ground
pins. In sleep mode, refresh
switches to CAS before RAS
refresh for maximum power
savings.

" The physical banks of DRAM can

be logically reordered through one

- of the indexed configuration

' registers. This DRAM remap ‘
option is useful in order to map out

bad DRAM banks allowing contin-
ued use of a system until repairs
are convenient. It also allows

. DRAM bank combinations not in
' the supported memory maps to be

logically moved into a supported
configuration without physically
moving memory components.

The VL82C320/VL82C320A also
performs all of the data buffering
functions required for a 80286 or
80386SX microprocessor-based

. PC/AT system. This chip also
- provides the data conversion

necessary for 16-bit writes to 8-bit
devices on the XD or SD buses.

Under the control of DMA or a Bus
Master, the VL82C320/
VL82C320A allows 8- or 16-bit
data to be routed to and from the

. XD bus. This chip is capable of

performing high-to-low and low-to-
high byte swaps on the SD bus.
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ESA BUS CONTROLLER

The 160-lead VL82C331 ISA Bus
Controlier provides the functions of
DMA, page address register, timer,
interrupt control, port B logic, slot
bus refresh address generation,
and real-time clock.

To avoid problems with sensitive
slot bus add-in cards, the Bus
Controller features “Bus Quiet”
mode operation. When no valid
slot bus accesses are occurring,
none of the slot bus data, address,
or control lines are driven.

Built-in “sleep” mode features work
together with System Controller
sleep features to provide a low-
power system idle state for exten-
sion of battery life in portable,
laptop, and hand-held systems. If
an interrupt occurs due to an
external source or dedicated,
internal programmable timer, the
Bus Controller “wakes up” and
resumes normal operation.

The DMA channels have been
upgraded to provide a superset of
AT functionality by allowing DMA
to the entire 32M byte memory
range of the TOPCAT 286/386SX
chip set. Additional functionality is
provided via DMA wait state, clock
and MEMR timing program-
mability.

A bus buffer can be externally
strapped 1o provide for 12 mA or
24 mA drive to the slot bus. This
allows systems designed with one
to four slots to select a lower drive
level and reduce bus ringing.
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"TOPCAT 286/386SX" PC/AT-COMPATIBLE CHIP SET
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PART
NUMBER DESCRIPTION RPACKAGE
VL82C286-SET: | Two-Chip Set:

160-lead Plastic Quad Flatpack

160-lead Plastic Quad Flatpack

NOTE: Operating temperature range is 0°C to +70°C

_

® VLSI TECHNOLOGY, INC.




VL S I TECHNOLOGY INC

I >

U7E D

"TOPCAT 286/3865X"

PC/AT-COMPATIBLE CHIP SET °

@

oI YSTEM SUPPORT

VLSI Technology offers extensive
support for system designers to
assist them in their design applica-
tions.

= Sample kits of the TOPCAT 286/
386SX chip set

¢ Evaluation Boards
— VLTC286-SB1 - 12 {o 25 MHz

80286

— VLTC386SX-DB - 16/20 MHz
80386SX daughter board
(requires 80286 evaluation
board)

— VLTC386SX-SB1 - 20 MHz
80386SX

— VLTC386SX-SB1C - 20 MHz
80386SX with cache

> Documentation

— TOPCAT Data Manual

- User's manual

— Sample schematics

— Schematic databases and
netlists available on PC disk

— Evaluation board arntwork
available

- Software

— Quadtel BIOS provided
by VLS! Technology (others
supported by BIOS vendor)

— Quadtel EMS driver provided
by VLSI Technology

— BIOS support from Phoenix
Technologies (617-551-4282),
AMI (404-263-8181), and
AWARD Software (408-370-
7979)

= Support
— BIOSEDIT from Quadtel allows
OEM BIOS customization

and IDE interface. )/'
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PRODUCTS LISTING
VL82C386-SET — TOPCAT 386DX |
a very high-integration three-chip
set for use in the design of PC/AT-
compatible based systems. This
chip set is intended for use in
80386DX microprocessor-based

- systems with clock speeds from
1610 33 MHz.

. VL82C310/VL82C311 - The

: SCAMP Controller chips are very
. cost-effective mid-range featured
+ chips that are designed for use in

notebook, laptop, portable, and

i cached desktop PC/AT-compatible

based systems. These chips are
intended for use in 80286 and
80386SX microprocessor-based
systems with clock speeds from 10
to 20 MHz.

VL82C106 — The Combination I/O
chip, when used with the VLSI
PC/AT-compatible chip set, allows
designers to implement a very
cost-effective minimum chip count
motherboard containing functions
that are common to virtually ail
PCs.

VL82C107 — The SCAMP Combi-
nation /O chip, when used with the
VLSI SCAMP chips, allows design-
ers to implement a very cost-
effective minimum chip count
motherboard. This chip combines
a keyboard controller and a real-
time clock with the address
latches/buffers and DMA Acknowl-
edge decoders which are normally
required in SCAMP-based sys-
tems. The VL82C107 additionally
contains circuitry necessary to
interface PC Memory Cards to the
system or provide the chip select
and control signals for an external
VL16C552 UART I/Q device, FDC,
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| VL.82C312 — The SCAMP Power
! Management Unit (PMU) chip is in-

! tended to be used in conjunction
| with the VL82C310 SCAMP-LT

. chip and the VL82C107 SCAMP

. Combination chip. The PMU

. dramatically reduces overall

| system power consumption and

. provides special features for

- laptop/notebook PC/AT-compatible
. computers.

VL82C325/VL82C335 — The
VL82C325 and the VL82C335 are
high-performance, highly inte-
grated Cache Controllers. The
VL82C325 TOPCAT/SCAMP SX
Cache Controller is for systems
based on VLSI's TOPCAT 286/

© 386SX or SCAMP-LT chip sets up

to 25 MHz, and the VL82C335
TOPCAT DX Cache Controller is
for systems based on the TOPCAT
386DX chip set up tp 33 MHz.

UART Family — Asynchronous
communications elements that
serve as serial data input/output
interfaces in microcomputer
systems. They perform serial-to
parallel conversion on data charac-
ters received from peripheral
devices or modems, and parallel-
to-serial conversion on data
characters transmitted by the CPU.

° VL16C450 Single UART

* VL16C451B Single UART
(enhanced VL16C451)

> VL16C452B Dual UART
(enhanced VL16C452)

* VL16C550 Single enhanced
UART (NSC-compatible)

= VL16C551 Single enhanced
UART

> VL18C552 Dual enhanced
UART

> VL16C554 Quad UART

& VLSI TECHNOLOGY, INC.
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« Two-chip, PC/AT-compatible chip set capable of
use in 80286-based systems up to 20 MHz or in
80386SX-based systems up to 25 MHz

- Two 160-lead plastic quad flatpacks, 1.0 and 1.5
micron CMOS

- Memory control of one to four banks of 16-bit
DRAM using 256K, 1M, or 4M components allow-
ing 32M bytes on system board

» Two-/four-way page mode interleaving or direct
access on system board memoty

» Programmable DRAM timing parameters

- Remap option allows logical reordering of system
board DRAM banks

< Staggered system board refresh optionally de-
coupled from slot bus refresh

- Built-in “sleep” mode features, including use of
slow refresh DRAMs in power critical operations

= Hardware supports full LIM EMS 4.0 spec over
entire 32M byte memory map

= DMA expanded to allow transfers over 32M byte
range

- Shadow RAM support in 16K increments

= Support for 80287 or 80387SX numerical
COprocessors

- Internal switching and programmable CPU clock
support for PC/AT-compatible and “turbo™ modes

= Asynchronous or synchronous slot bus with “Bus
Quiet” mode

- Built-in real-time clock and scratchpad RAM
- Additional 64 bytes of battery backed RAM in RTC

- Supports 8- or 16-bit wide BIOS ROMs
= In-circuit test modes

- Support for the VL82C335 Cache Controller is
provided by the VL82C320A

o
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Improves reliability, reduces system size and

system cost

Easy to mount on printed circuit board, inexpensive,
and an accepted industry standard

Allows for extremely flexible memory configuration
and expansion

Allows use of the lowest speed DRAMs possible

Provides optimum performance for any type of
DRAM

Allows maximum use of memory even if bad
DRAMs are present

Allows optional decoupling of system and slot
DRAM, and minimizes power supply peak currents

Reduces power consumption, and supports laptop
and portable applications

Provides high performance LIM EMS 4.0 operation

Allows fast DMA transfers over large memory range
and improves system speed

Allows faster execution of siow ROM code by
executing it in faster DRAMs

Provides the ability to use two coprocessors
Allows timing compatibility with “older” software

Allows use of older and slower add-in cards and
prevents false decoding of bus addresses

Reduces board chip count

Provides non-volatile storage of chip set configura-
tion data and user specific information

Allows user to use less expensive 8-bit ROMs

Allows in-board electrical testing and easy solder
joint verification

High-performance, high-integration cache system

& VLSI TECHNOLOGY, INC.
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CORPORATE HEADQUARTERS « DESIGN TECHNOLOGY, COMMUNICATIONS PROOUCTS DIVISION AND SPECIAL PRODUCTS DIVISION
VLS! Technology, Inc. « 1109 McKay Drive = San Jose, CA 55131 « 408-434-3100

PERSONAL COMPUTER PRODUCTS DIVISION, GOVERNMENT PRODUCTS DIVISION AND AUTOMOTIVE OPERATIONS
VLS! Tachnology, Inc. » 8375 South River Parkway » Tempe, AZ 85284 « 602-762-8574

VLS| CORPORATE OFFICES

VLS| SALES OFFICES GERMANY | .
AND TECH CENTERS B
ARIZONA Germany

8375 South River Parkway 80-02795-0
Tempe, AZ 85284 FAX 89-92795-145
602-752-6450 HONG KONG

FAX 502-752-6001

CALIFORNIA

2235 Qume Dr

San Jose, CA 95131
408-922-5200

FAX 408-943-9792
Mail:

1109 McKay Drive
San Jose, CA 95131

£345 Baiboa Blvd,,
Building 1, Suite 100
Encino, CA 91316
818-609-9981

FAX 818-609-0535

30 Corporate Park,
Stes. 100-102
Irvine, CA 92714
714-250-4900
FAX 714-250-9044

FLORIDA

2200 Park Central N., Ste. 630
Pompano Beach, FL 33064
305-971-0404

FAX 305-871-2086

GEORGIA

2400 Pleasant Hill Ad., Ste 200
Duluth, GA 30136
404-476-8574

FAX 404-476-3790

ILLINOIS

3100 Higgins Rd., Ste. 155
Hotfman Estates, L 60195
708-884-0500

FAX 708-884-8394

MARYLAND

124 Maryland Rte 3N.
Millersville, MD 21108
301-007-8777

FAX 301-687-4489

MASSACHUSETTS

261 Ballardvale St.
Wilmington, MA 01887
508-658-9501

FAX 508-657-6420

NEW JERSEY

311C Enterprise Or.
Plainsboro, NJ 08536
609-799-5700

FAX 609-798-5720

NORTH CAROLINA

1000 Park Forty Plaza, Ste. 300
Durham, NC 27713
919-544-1891/92

FAX 919-544-6667

TEXAS

850 £. Arapaha Rd., Ste. 270
Richardson, TX 75081
214-231-6716

FAX 214-669-1413

WASHINGTON

405 114th Ave, SE, Ste. 300
Bellevue, WA 88004
206-453-5414

FAX 206-453-5229

FRANCE

2, Allee des Garays
F-01124 Palaiseau Cedex
France

1-69 93 26 00

FAX 1-64 47 04 80

Shul On Centre 1504-07
6-8 Harbour Road

Hong Kong
011-852-865-3755

FAX 011-852-865-3159

ITALY

Itatia S.A.L.

Centro Direzionale Cofleoni
Palazzo Cassiopeia, 3
1-20041 Argrate Brianza (M!)
36-6056791

FAX 30-6056808

JAPAN

Shuwa-Kiokcho TBR Bldg,, #101
Kajimachi 5-7, Chiyoda-Ku
Tokyo, Japan 102
81-3-3239-5211

FAX 81-3-3239-5215
Shinsaibashi MID Bldg., 7F
Minami Senba 3-2-28
Chuo-ku, Osaka, 542, Japan
06-243-6041

FAX 06-243-6960

TAIWAN

Unit 7, 7th Floor, Latus Bidg.
136 Jen-AiRd., Section 3
Taipei, Taiwan, A.0.C.
886-2-325-4422

FAX 886-2-325-4411
UNITED KINGDOM

486-488 Midsummer Blvd.
Saxon Gate West, Central Milton
Keynes, MKS 2EQ

United Kingdam

09 08/86 75 85

FAX 09 08/67 00 27

VLSI SALES OFFICES

ALABAMA

2614 Arlie 81, Ste, 36
Huntsville, AL 35805
205-539-5513

FAX 205-536-8622

CONNECTICUT

850 North Main St., Bidg. 1, 2C
Wallingford, CT 06482
203-265-6698

FAX 203-265-3653

FLORIDA

5955 7. G. Lee Bivd,, Ste. 170
Orlando, FL 32822
407-240-9604

FAX 407-855-2595

MINNESOTA

5831 Cedar Lake Rd.

St. Louis Park, MN 55416
612-545-1490

FAX §12-545-3489

NEW YORK

820 Cross Keys Office Park
Fairport, NY 14450
716-223-0590

FAX 718-425-1112

OHI0

4 Commerce Park Square
23200 Chagrin Blvd., Ste.600
Cleveland, OH 44122
216-202-8235

FAX 216-464-760¢

OREGON

10300 S.W. Greenburg Rd.,
Ste. 365

Portiand, OR 97223
503-244-9882

FAX 503-245-0375

TEXAS

9600 Great Hilis Trall,
Ste. 150W

Austin, TX 78750
512-343-8191

FAX 512-343-2758
JAPAN

Shuwa-Kloicho Park Bldg., #503
Kioicho 3-6, Chiyoda-Ku
Tokyo, Japan 102
81-3-3262-0850

FAX 81-3-3262-0881
SINGAPORE

20 Jatan Afifi #04-01
Clsco Centre

Singapore 1440
65-742-2314

VLS! AUTHORIZED
DESIGN CENTERS

GOLORADO

SIS MICROELECTRONICS, INC.
Longmont, 303-776-1667
ILLINGIS

ASIC DESIGNS

Naperville, 708-717-5841
MAINE

QUADIC SYSTEMS, INC.
South Portiand, 207-871-6244
PENNSYLVANIA

INTEGRATED CIRCUIT
SYSTEMS, INC.

King of Prussia, 215-265-8690

CANADA
PACIFIC MICROELECTRONICS
CENTRE

British Columbia, 604-293-5794

EIREANDO U K.

PA TECHNOLOGY

Herts, 76-3-61222
SYMBIONICS

Cambridge, 223-421025
FRANCE

CETIA

Toulon Cedex, 9-42-12005
SOREP

Chateaubourg, 88-623955

JAPAN

ADC CORPORATION

Tokyo, 03-492-1251

LSt SYSTEMS, INC.

Kanagawa, 0462-29-3220
NIPPON STEEL CORPORATION
Tokyo, 03-5566-2141

KOREA

ANAM VLSI DESIGN CENTER
Seoul, 82-2-553-2106

NORWAY
NORKAETS AS
Oslo, 47-2360677/8

VLSI SALES
REPRESENTATIVES
ARIZONA

LUSCOMBE ENGINEERING
Scottsdale, 602-949-9333

CALIFORNIA

CENTAUR CORP.

Irvine, 714-261-2123
CENTAUR CORP.
Calabasas, 818-704-1655

CENTAUR CORP.

San Disgo, 619-278-4050
EMERGING TECKNOLOGY
San Jose, 408-263-9366

EMERGING TECHNOLOGY
Cameron Park, 816-676-4387

COLORADO
LUSCOMBE ENGINEERING
Longmont, 303-772-3342

IDAHO

EMERGING TECHNOLOGY
Boise, 208-378-4680
INTERMOUNTAIN TECHNICAL

MICTG
Meridian, 208-888-6071

1OWA
SELTEC SALES
Cedar Rapids, 319-364-7660

KANSAS
ELECTRI-REP
Qverland Park, 913-648-2168

MARYLAKD
DELTA Il
Columbia, 301-730-4700

MICHIGAN
APPLIED DATA MANAGEMENT
Westland, 313-427-8181

MISSOURI
ELECTRI-REP
St. Louis, 314-993-4421

NEW MEXICO

LUSCOMBE ENGINEERING
Albuguerque, 505-888-0333
NEW YORK

bbd ELECTRONICS
Rachester, 716-425-4101

OHI0
APPLIED DATA MANAGEMENT
Cincinnati, 513-579-8108

OREGON
ELECTRA TECHNICAL SALES,

INC.
Beaverton, 503-643-5074

UTAH

LUSCOMBE ENGINEERING
Sait Lake City, 801-565-8885
WASHINGTON

ELECTRA TECHNICAL SALES,

INC.

Kirkiand, 206-821-7442
AUSTRALIA

GEORGE BROWN GROUP
Adelaide, 61-8-352-2222
Brisbane, 61-7-252-3876
Melbourne, 61-3-878-8111
Newcastle, 61-49-69-5399
Perth, 61-9-362-1044
Sydney, 61-2-638-1888
CANADA

DAVETEK MARKETING, INC.
Albertal, 403-201-4984
8ritish Columbia, 604-430-3680
TECH-REP ELECTRONICS
Moantreal, 514-337-6046
Ottawa, 613-225-9186
Toronto, 418-890-2603
HONG KONG

LESTINA INTERNATIONAL, LTD
Tsimshatsui, 852-7351736

1SRAEL

RDT ELECTRONICS ENG. LTD
Tel-Aviv, 23-4832119
SINGAPORE

DYNAMIC SYSTEMS PTE, LTD
Singapore, 85-742-1986
TAWAN

PRINCETON TECH CORP.
Taipei, 886-2-917-8856
THAILAND

TRON ELECTRONICS CO LTO
Bangkok, 66-2589863

VLS| DISTRIBUTORS

United States represented by
LEX ELECTRONICS except
where noted

ALABANA

Huntsville, 205-895-0480
ARIZONA

Tempe, 602-431-0030
CALIFORNIA

Calabasas, 818-880-9686
Irvine, 714-587-0404

San Diego, 619-495-0015
San Jose, 408-432-7171
COLORADO

Englewood, 303-799-0258
CONNECTICUT

Oxford, 203-264-4700
FLORIDA

Orlando/Tampa, 407-331-7555
Pompano Beach, 305-877-7511
GEORGIA

Norcross, 404-449-9170
ILLINOIS

Schaumburg, 708-330-2888
INDIANA

Indianapolis, 317-843-1050
10WA

Cedar Rapids, 319-373-1417

KANSAS

Overiand Park, 913-492-2922
MARYLAND

Columbia, 301-506-7800

MA3SACHUSETTS
Wilmington, 508-684-9100
MICHIGAN

Livonia, 313-525-8100
MINNESOTA

Eden Prairie, 612-941-5280

MISSOURI

Earth City, 314-730-0526
NEW HAMPSHIRE
Manchester, 803-625-2250
NEW JERSEY

Mt. Laurel, 809-273-7900
Pinebrook, 201-227-7880
NEW YORK

Rochester, 716-383-8020
Hauppauge, 516-231-2500
Westbury, 516-876-4000
NORTH CARGLINA
Raleigh, 919-876-0000
OHIO

Beachwaod, 216-464-2970
Dayton, 513-439-1800
OKLAHOMA

Tulsa, 918-665-0277

OREGON

ALMAC ELECTRONICS CORP.
Beaverton, 503-629-3090

LIM EMS 4.0 is a registered tradermark of Lotus Development Com., Intel Comp., and Microsoft. PC/AT is a registered trademark of IBM Corporation.

PENNSYLVANIA
Pittsburgh, 412-963-6804
TEXAS

Austin, 512-339-0088
Dallas, 214-247-6300
Hauston, 713-077-5383
WASHINGTON

ALMAC ELECTRONICS CORP,
Bellevue, 206-643-9992
Spokane, 509-924-9500
WISCONSIN

New Berlin, 414-784-8451

AUSTRIA

THOMAS NEUROTH
Wien, 222-825645
SELGIUMAUXEMBURG
MICROTRON

Mechelen, 215-212223

CANADA

SEMAD

Calgary, 403-252-5664
Markham, 416-475-8500
Montreal, 514-694-0860
Ottawa, 613-727-8325

British Columbia, 604-420-9889

DENMARK

DELCO

Allerod, 4-277733
ENGLAND

HAWKE COMPONENTS
Sunbury-on-Thames,
1-8797799
KUDOS-THAME LTD
Berks, 734-351010
QUARNDON ELECTRONICS
Derby, 332-32651

FINLAND

COMDAX

Helsinki, 80-670277
FRANCE

ASAP s.a.
Montigny-le-Bretonneux,
1-30436233

GERMANY

DATA MCDUL GmbH
Muenchen, 89-560170

BIT-ELECTRONIC AG
Muenchen, 88-4180070

ALY

INTER-REP S.P.A.
Torino, 11-2165801
JAPAN

ASAR! GLASS CO.LTD
Tokyo, 81-3-3218-5854
TOKYO ELECTRON, LTD
Tokyo, 81-3-3340-8111

NETHERLANDS
TME

Aa Heeswijk-Dinther,
4139-8895

PUERTO RICO

ISLA CARIBE ELECTRO SALES
Guaynabo, 809-720-4430
SWEDEN

TRACO AB

Farsta, 8-830000

SPAIN AND PORTUGAL
SEMICONDUCTORES s.a.
Barcelona, 3-21723 40
SWITZERLAND

DECTRO SWISS AG
Zuerich, 1-3868600
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The information contained in this document has been
carefully checked and Is believed to be reliable. However,
VLSI Technology, Inc. (VLSI) makes no guarantee or
warranty concerning the accuracy of said information and
shall not be responsible for any loss or damage of whatever
nature resulting from the use of, or retiance upon, it. VLS|
doas not guarantee that the use of any information contained
herein will not infringe upon the patert, trademark, copyright,

mask work right or other rights of third parties, and no patent
or other ficensa is implied hereby. This document does not
in any way extend VLSI's warranty on any product beyond
that set forth in its standard terme and conditions of sale.
VLSI1 Technotogy, Inc. reserves the right to make changes
in the products or specifications, or both, presented in this
publication at any time and without notice.

LIFE SUPPORT APPLICATIONS: VLSI's products are

not intended for use as critical componaents in life support
appliances, devices, or systems in which the failure of a VLS|
product to perform could be expscted to result in personat

injury.
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