ADVANCE INFORMATION

82C451 CHIPS Integrated VGA

Fully IBM™ VGA Compatible at hardware,
register and BIOS level.

Dual Bus Architecture. Integrated interface
to PC-Bus and Microchannel (CHIPS/250
and CHIPS/280).

Single Chip Solution.

Proprietary High Speed Interface to
CHIPS/250 and CHIPS/280 Systems.

Supports 8 and 16 bit CPU interface for
memory and I/O cycles.

Supports external palette DAC of up to 16
million colors.

CPU Interface

82C451 has a strap option to select a PC-Bus
Interface or a Microchannel Interface. All con-
trol signals for both the interfaces are inte-
grated into the single chip.

82C451 supports both a 8 bit and 16 bit CPU
interface. The 16 bit interface can be inde-
pendently enabled/disabled for memory and
1/0 cycles. On reset, the chip is configured
for 8 bit accesses for memory and I/0O cycles.
16 bit interface for 1/O cycles is restricted to
index/data pair of registers. This includes the
Sequencer (3C4h), Graphics Controller (3CEh),
CRT Controller (3B4h/3D4h) and the Attribute
Controller (3C0h). All other I/O addresses
(color palette, Misc Output and Status) are
always treated as 8 bit ports.

m Resolutions up to 640*480 in 16 colors,
960*720 in 4 colors and 1280*960 mono-

chrome.

Enhanced backward compatibility with
EGA, CGA, Hercules™, MDA without using
NML.

Processor Latches and Attribute Flip Flop
are readable.

Pinout Compatible with 82C452. Same
design can use both parts.

If the 16 bit interface is chosen, then depending
on the state of A0 and BHE, either a 8 bit or
16 bit cycle will actually be executed. This
ensures compatibility with old software.

All 1/0 cycles are completed without wait
states. For memory cycles, the cycles are
extended with wait states.

BIOS ROM Interface

In the PC-BUS Interface, the 82C451 supports
an external BIOS ROM. The ROM address is
decoded and the ROMCS pin is asserted to
enable ROM data on the CPU bus. In the
Microchannel Interface, the system BIOS in-
cludes the video BIOS.
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DATA MULTI- EXTERNAL CPU ATTRIBUTE PALETTE | ANALOG
PLEXER INTERFACE CONTROLLER DAC [~ VIDEO
MEMORY |GRAPHICS |~or CON- DIGITAL
CONTROLLER|CONTROL- TROLLER VIDEO

I(SEQUENCER) LER

| DRAM I

82C451 System Diagram

Publication No. 3-451-B

3/88 Rev 1



bl e el G K R K O S S S
BEESL U NRE e 588580388084y uyeg8es98zs552
] 2R 5553 55555 a<ggggg |
109 | voo >9 BHE| 72
o] ne. mio [71
| ne. s1| 70
12| TRAP so| 69
113 | VGAINT vaacmD | 68
114 | RESET DATAEN [ 67
115 | M200 vss | 66
116 | M3aDo RoLO | 65
17 vss ROHI | 64
118 | M2D1 ADo0o | 63
119 | M3D1 ADo1 | 62
120 | M202 apoz | 61
21 | m3p2 AD03 [ 60
122 | M2D3 AD04 | 59
123 | M3D3 ADOs | 58
124 | M204 ADo6 | 57
125 | M3D4 Apo7 [ 56
126 | vop 82C451 vss [ 55
127 | vss Top View voo [ 54
128 | M2D5 ADo8 | 53
129 | M3Ds Apos [ 52
130 | M206 apt0 [ 51
131 | mape apn [ 50
132 | m2D7 AD12 [ 28
33 | M3D7 Ap13 [ a8
134 | caso AD1s [ a7
135 | cast AD1s [ 46
136 | cas2 vss | a5
137 cas3 Apts [aa
138 vss ap17 [ 43
139 | we Apt8 | a2
140 | ERMEN ApDHI | a1
141 A0 FCiNt [ 40
142 | MODO FCINO [ 38
143 | AR0 Ne. [38
a4 | M1D0 vop [ 37
0-B8-06«q8 80808s8500 3 3 w8 e 0w 8nBn
838333838 38387808388 islsalsBsly
Adlallalolelololel slel el zlelels| ol elzlalalzlzl ol glxlslz]sls sl sls s8]




wHirs

Display Modes and Resolution

82C451 supports a superset of all VGA display
modes. It supports resolutions upto 640*480
in 16 colors, 960*720 in 4 colors and 1280*960
in monochrome.

Memory Interface

The entire display memory (256 Kbytes) is
always available to the CPU in regular 4 plane
mode, chained 2 plane mode and in super
chained 1 plane mode.

The display memory control signals are de-
rived from the dot clock. The MCLK is used
for internal sequencing of 16 bit memory cy-
cles. MCLK should be 25-40 MHz.

Extended Registers

All functionality of the extended registers in
82C451 are disabled on reset. Before the ex-
tended registers can be written into, they
must be enabled by two sets of control bits
(disabled on reset). The Processor Latches in
the Graphics Controller and the Attribute
Flipflop are readable in the extended register
space. No new bits are defined or any of the
unused bits used in the regular VGA registers.

External Palette Interface

82C451 supports programming of an external
palette DAC by decoding the CPU addresses
and generating the RD and WR signals to the
external palette. 82C451 decodes I/0 addresses
3C6-3C9h as valid external palette addresses.

High Speed CPU Interface

82C451 supports a high speed interface to
CHIPS/250 and CHIPS/280 systems. There
are special interface pins on the CHIPS/250,
CHIPS/280 and 82C451. Using these special
interface pins, CPU accesses to the 82C451
can be executed faster than CPU accesses to
other peripheral devices.

The 82C451 is packaged in a 144 pin plastic
flat pack (PFP).
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Pin Description

Pin

Name Type Active Description

ADO-15 170 High Multiplexed address and Data bus. Addresses latched
internally.

A16-18 | High High order address bus. Address latched internally.

BHE | Low Byte High Enable bit. BHE low indicates that the high
order byte at the current word address is being ac-
cessed. Latched internally.

ADDHI (0] High Memory address enable. Defines that the current
memory address is a valid address for 82C451. Ignored
for 1/0 cycles.

RDLO, RDHI (@] Low Controls direction of external Data Transceivers for the
AD bus. 0: read from 82C451, 1. write into 82C451.
Enable for the transceiver is externally generated off
DATAEN.

DATAEN (0] Low Controls multiplexing of external address/data multi-
plexers. 0: Enable address; 1: Enable Data.

M/10 | Both Defined in Microchannel Interface only. Memory or 10
cycle indicator signal.

AEN | High Defined in PC-Bus Interface only. Indicates that the
current 10 cycle is a valid 10 cycle.

SO | Low Defined in Microchannel Interface only. Memory and
10 Write signal.

MEMW 1 Low Defined in PC-Bus Interface only. Memory Write signal.

S1 l Low Defined in Microchannel Interface only. Memory and
10 Read signal.

MEMR | Low Defined in PC-Bus Interface only. Memory Read signal.

VGACMD | Low Defined in Microchannel Interface only. Indicates that
the address should be latched and data bus enabled.

IOR | Low Defined in PC-Bus Interface only. IO Read signal.

VGASETUP | Low Defined in Microchannel Interface only. Puts 82C451 in
setup mode.

IOW | Low Defined in PC-Bus Interface only. |0 Write signal.

VGAENAB | High Defined in Microchannel Interface only. Enables memory

) and 10 cycles.

REFRESH | Low Defined in PC-Bus Interface only. Indicates that the
current memory read cycle is actually a refresh cycle.
82C451 does not respond to a memory cycle when this
pin is low.

VGADS16 (o] Low Defined in Microchannel Interface only. Signal indicating

valid 16 bit memory or I/O cycle. Can be disabled
through a register.




Pin Description (Continued)

Pin

Name Type Active Description

MEMCS16 (0] Low Defined in PC-Bus Interface only. Signal indicating
valid 16 bit memory cycle. Can be disabled through a
register.

VGAREQ (0] Low Defined in Microchannel Interface only. Indicates to
CHIPS/250 and CHIPS/280 that the current CPU cycle
to 82C451 can be completed faster than normal CPU
cycles directed to peripheral devices.

10CS16 o Low Defined in PC-Bus Interface only. Signal indicating

_ valid 16 bit IO cycle. Can be disabled through a register.

VGAACK (0] Low Defined in Microchannel Interface only. indicates CPU
access to display memory or registers.

RESET | High Reset signal.

ROMCS (@] Low Defined in PC-Bus Interface only. Low when ROM
address is valid. Can be disabled through a register.

VGARDY (@) Low Indicates that current cycle should be extended with
wait states.

VGAINT o} High Set when interrupt on VSYNC is enabled. Cleared by
reprogramming register 11h in the CRT Controller.

CLKO-2 | High 3 dot clocks. Selected through Misc Output Register
(3C2h).

MCLK | High Memory Clock. Used to generate display memory control
signals. Can be used as display dot clock.

SENSE | High Input pin read back to the CPU through Input Status
Register 0 (3C2h). Can be used to detect type of
monitor.

PALRD (@] Low Connected to Read input of Palette DAC. Asserted
when I/O Read at address 3C6-3C9h.

PALWR (0] Low Connected to Write input of Palette DAC. Asserted
when /O Write at address 3C6-3C9h.

MO0DO-7, M1DO7 O High DRAM Data Bus A, B, C and D respectively.

M2D0-7, M3D0-7

AAO0-7, BAO-7 (0] High DRAM address bus for planes 0, 1 and 2, 3 respectively.

RAS o Low Row Address strobe for memory bank.

CASO, CAS1 (0] Low Column Address strobes for memory planes 0, 1, 2 and

CAS2, CAS3 3 respectively.

WE O Low Active Low. Write Enable for all memory banks/planes.

HSYNC, VSYNC O Both Horizontal and Vertical sync signals for the monitor.

Polarity is programmable.
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Pin Description (Continued)

Pin

Name Type Active Description

BLANK (0] Both Blanking signal for external palette DAC. Polarity is
programmable. Can be redefined as the Display Enable
signal.

VIDEOO-7 (0] High 8 bit Video output.

CLKOUT (0] High Output pixel clock. Video data synchronized to this
clock.

PTMC | Both Select Interface type. 0: Microchannel Interface selected.

1. PC-Bus Interface selected.




BIOS ROM
L5244 AB-14f
Gleeed E M D07 AoT
T \OE \CS
vy \ROMEN PALETTE
D07 (5245 je4fs{ADOT o PAC
E DRl iRoL0 AN e
< \PALRD D Ry
G
A el \PALWR WR i
7 | [5288 il Vo7
v | VIDO-7 =) >
ots E BLANK DCLK
RIS B8 CPTRD N f
E BLANK —L(¥ |
T DATAEN ur,'_{} .
CLKOUTL N
—lA16-18 2C451 e
HSYNC L]\ >
——»{ADDHI 82C e i
—»\BHE VSYNC |- . -} >
—>»AEN !
—»{\REFRESH
—>»\MEMR CLK3
—\MEMR
—\oR
—ow
<+«—{VGAINT MCLK
—»RESET CLK1
CLk2
«—|WGARDY SENSE

82C451 System Diagram—8 Bit PC Bus Interface




LS244

BIOS ROM
A8-14
D07 po7

\OE \CS
vV
LS245
E DR

D815 [EDR
LS245 ;

A0-7 [iS2a4
E
i

A815 (15244 J
E

LILLLLLLL ]

]

<+—

\ROMEN
ADO-7
RDLO

RDHI
AD8-15

DATAEN

A16-18

ADDHI
\BHE

AEN
\REFRESH
\MEMR
\MEMW
\IOR

\Iow
VGAINT
RESET

\MEMCS16
\VGARDY
\IoCs16

82C451

\PALRD

\PALWR
ViDo-7

BLANK
CLKOUT
HSYNC
VSYNC

CLK3

MCLK
CLK1
CLK2
SENSE

PALETTE
DAC
D0-7
AO-1 201
\RD Rt
Gl»
WR oL,
LS244 Lt V-7
E BLANK DCLK
1 ¥
o .
] =
e
\Ls125
NS vj
LK
EVEBECES -
— | | D
¢—— ¥ il
e— {>°—
M o

i i glLSM.
+5V

82C451 System Diagram—16 Bit PC-AT Bus Interface




Do-7

AO-7

A8-15

ADO-7
RDLO

LS244
E

—>

—
—
—
—

RDHI
AD8-15

DATAEN

ADDHI
A16-18
\BHE

mio
\VGASETUP
VGAENAB
\VGACMD
\SO

\S1
RESET
VGAINT

82C451

\VGADS16
\VGARDY
\VGAACK

\PALRD
\PALWR

VIDO-7

BLANK
CLKOUT
HSYNC
VSYNC

CLK3

MCLK
CLK1
CLK2

SENSE

PALETTE
DAC
DO-7
XAC-1
— A1
\RD Rl»
\WR Gly
Bl»
L5244 gl VO-7
E BLANK DCLK
)
*
e
. NE| .
. 14
L5125 |
Tl [VB RSV
LK
VEBECES —
¢ .
>—-[>o-,
% 23 21.@4}
¢ +5V
—
ﬁ_.
¥ —

82C451 System Diagram—16 Bit Microchannel Interface




\WE \RAS \CASO \CAS1 \CAS2 \CAS3 AAQ-7 BAO-7 MODO-7 M1D0-7 M2D0-7 M3DO-7

82C451

J | I |
—
=P AC-7 . —>|A0-7 '
/RAS ' DAC-3 P /RAS » DCO-3
/CAS DO-3 »/CAS DO-3¢ >
»WE . > /WE X
V/OE ' /OE
' PLANEO ' . PLANE2 -
b—b{ AG-7 ' '—'HAOJ :
IRAS ' DA4-7 /RAS . DC4-7
ICAS DO-31¢ ICAS  DO-3¢ >
WE . WE X
»/OE ' IOE .
b A0-7 ‘ —A0-7 :
/RAS DBO-3 /RAS . DDO-3
M/CAS DO-3¢ »/CAS DO-3¢
/WE /WE :
P/OE /OE
. PLANE1 . PLANE3
i A0-7 . b AO-7 X
IRAS « DB4-7 IRAS ' DD4-7
ICAS DO-3(4 ICAS DO-3e
> WE ' ¥ WE :
POE P/OE

Interfacing 82C451 to 256 Kbytes DRAM

10




29.8 + 0.5
HAAAARARAARARARARAARARRRRARARARRARRR

% PIN #108 PIN #73
PIN #109 PIN #72

N

RARARAARRARARARARARARRARRARARARARAAA
1L A A

PIN #144 PIN #37
/ PIN #1 PIN #36 ‘\—ﬂ
L R

270 £ 1.0

03 TYP ——1 ’—— ‘_‘ ‘—— 0.65 PITCH TYP.

31307

270 £ 1.0 3.6 + 0.6
‘ (1.06 £ .04) r (14 £+ 0.02)

ALL DIMENSIONS IN MILLIMETERS (INCHES)

1



(W g | [ -

CANADA
DISTRIBUTORS

Electro Source, Inc.

39 Robertson Rd., Ste. 233
The Bell Mews Mall
Nepean, Ontario

Canada K2H 8R2

Phone: 613-726-1452

Electro Source, Inc.
230 Galaxy Blvd.
Suite 303

Rexdale, Ontario
Canada M9W 5R8
Phone: 416-675-4490

Electro Source, Inc.
6600 TransCanada Hwy.
Suite 510

Pointe Claire, Quebec
Canada H9R 482
Phone: 514-694-0404

ITT Rae Electronics

300 North Riverfmede Road
Concord (Toronto) Ontario
Canada L4K 224

Phone: 416-736-1144

Valtrie Marketing

910 Roundtree Dairy Road
Unit 12

Woodbridge, Ontario
Canada L4L48

Phone: 416-851-0355

U.S. DISTRIBUTORS

ALABAMA

Quality Components
4900 University Square
Suite 20

Huntsville, AL 35816
Phone: 205-830-1881

Hali-Mark

4900 Bradford Drive
Huntsville, AL 35816
Phone: 205-837-8700

ARIZONA

Anthem

1727 East Webber Drive
Tempe, AZ 85281
Phone: 602-966-6600

Hall-Mark

4040 E. Raymond
Phoenix, AZ 85040
Phone: 602-437-1200

CALIFORNIA
Anthem

20640 Bahama Street
Chatsworth, CA 91311
Phone: 818-700-1000

Anthem

One Oldfield Drive
Irvine, CA 92718-2809
Phone: 714-768-4444

Anthem

4700 Northgate Boulevard
Sacramento, CA 95834
Phone: 916-922-6800

Anthem
9369 Carroll Park Drive
San Diego, CA 92121

~ Phone: 619-453-9005

Anthem

10400 East Brokaw
San Jose, CA 95131
Phone: 408-295-4200

Hall-Mark

8130 Remmet Avenue
Canoga Park, CA 91304
Phone: 818-716-7300

Hall-Mark

6341 Auburn Blvd., Suite D
Citrus Heights, CA 95610
Phone: 916-722-8600

Hall-Mark

3878 Ruffin Rd., Suite B
San Diego, CA 92123
Phone: 619-268-1201

Hall-Mark

1110 Ringwood Ct.
San Jose, CA 95131
Phone: 408-946-0900

Hall-Mark

19220 S. Normandie Avenue
Torrance, CA 90502

Phone: 213-217-8400

Hali-Mark

14831 Franklin Avenue
Tustin, CA 92680
Phone: 714-669-4700

COLORADO

Anthem

373 Inverness Dr. South
Englewood, CO 80112
Phone: 303-790-4500

Hall-Mark

6950 S. Tucson Way
Englewood, CO 80112
Phone: 303-790-1662

CONNECTICUT
Lionex

170 Research Parkway
Meriden, CT 06450
Phone: 203-237-2282

Hall-Mark

33 Village Lane
Wallingford, CT 06492
Phone: 203-269-0100

FLORIDA

Hall-Mark

15302 Roosevelt Blvd.
Suite 303

Clearwater, FL 33520

Phone: 813-530-4543

Hall-Mark

7648 Southland Blvd.
Suite 100

Orlando, FL 32809
Phone: 305-855-4020

Hall-Mark

3161 S.W. 15th Street
Pompano Beach, FL
33069-4806

Phone: 305-971-9280

Quality Components
Florida
Phone: 800-241-0037

GEORGIA

Hall-Mark

6410 Atlantic Blvd.
Suite 115

Norcross, GA 30071
Phone: 404-447-8000

Quality Components

6145 North Bell Pkwy. Suite B

Norcross, GA 30071
Phone: 404-449-9508

ILLINOIS

Anthem

180 Crossen
Elkgrove, IL 60007
Phone: 312-640-6066

Hall-Mark/N.C. Regional
Systems Warehouse
210 Mittel Drive
Wooddale, IL 60191
Phone: 312-680-3800




INDIANA

Hall-Mark

4275 W. 96th Street
Indianapolis, IN 46268
Phone: 317-872-8875
800-423-6638 (INDIANA)
800-772-0112 (KENTUCKY)

KANSAS

Hall-Mark

10809 Lakeview Drive
Lenexa, KS 66215
Phone: 913-888-4747

MASSACHUSETTS
Hall-Mark

6 Cook Street
Bilerica, MA 01821
Boston 617-935-9777
Phone: 617-667-0902

Lionex

36 Jonspin Road
Wilmington, MA 01887
Phone: 617-657-5170

MARYLAND
Hall-Mark/Baltimore
10240 Old Columbia Road
Columbia, MD 21046
Phone: 301-988-9800

Lionex

9020A Mendenhall Court
Columbia, MD 21045
Phone: 301-964-0040

MICHIGAN
Hall-Mark

38027 Schoolcraft
Livonia, Ml 45810
Phone: 313-462-1205

MINNESOTA
Anthem

10025 Valley View Rd. #160

Eden Prairie, MN 55344
Phone: 612-944-5454

Hall-Mark

10300 Valley View
Eden Prairie, MN 55344
Phone: 612-941-2600

MISSOURI

Hall-Mark

13750 Shoreline Drive
Earth City, MO 63045

Phone: 314-291-5350

NEW MEXICO

Hall-Mark

2715 Braidbent Pkwy. NE,
Albuquerque, NM 87107
Phone: 505-344-7341

NORTH CAROLINA
Hall Mark

5237 N. Blvd.
Raleigh, NC 27604
Phone: 919-872-0712

Quality Components
2940-15 Trawick Road
Raleigh, NC 27604

Phone: 919-876-7767

NEW JERSEY
Lionex

311 Route 46 West
Fairfield, NJ 07006
Phone: 201-227-7960

Hall-Mark

107 Fairfield Road Ste. 1B
Fairfield, NJ 07006
Phone: 201-575-4415

Hall-Mark

1000 Midlantic Drive
Mt. Laurel, NJ 08054
Phone: 609-235-1900

Hall-Mark

10 Old Bloomfield Avenue
Pinebrook, NJ 07058
Phone: 201-882-9773

NEW YORK

Hall-Mark

101 Comac Loop
RonKonKoma, NY 11779
Phone: 516-737-0600

Lionex

400 Oser Avenue
Hauppauge, NY 11787
Phone: 516-273-1660

OHIO

Hall-Mark

5821 Harper Road
Solon, OH 44139
Phone: 216-349-4632

Hall-Mark

400 E. Wilson Bridge Road
Suite 5

Worthington, OH 43085
Phone: 614-888-3313

OKLAHOMA

Hall-Mark

2500 No. Hemlock Lane
Broken Arrow, OK 74012
Phone: 1-800-327-9989

Quality Components
9934 E. 21st Street South
Tulsa, OK 74129

Phone: 918-664-8812

OREGON
Anthem

9705 SW Sunshine Ct. #9300

Beaverton, OR 97005
Phone: 503-643-1114

PENNSYLVANIA
Lionex

101 Rock Road
Horsham, PA 19044
Phone: 215-443-5150

TEXAS

Hall-Mark

12211 Technology Blvd.
Austin, TX 78727
Phone: 512-258-8848

Hall-Mark

11420 Page Mill Road
Dallas TX 75243
Phone: 214-553-4300

Hall-Mark

8000 Westglen
Houston, TX 77063
Phone: 713-781-6100

Quality Components
4257 Kellway Circle
Addison, TX 75001
Phone: 214-733-4300

Quality Components
2120-M Braker Lane
Austin, TX 78758
Phone: 512-835-0220

Quality Components
1005 Industrial Boulevard
Sugar Land, TX 77478
Phone: 713-240-2255

UTAH

Anthem

1615 West 2200 South
Salt Lake City, UT 84119
Phone: 801-973-8555




UTAH (con’t)
Hall-Mark

2265 S. 1300 West
West Valley, UT 84119
Phone: 801-972-1008

WASHINGTON
Anthem

5020 148th Avenue N.E.
Redmond, WA 98052
Phone: 206-881-0850

WISCONSIN

Hall-Mark

16255 W. Lincoln Avenue
New Berlin, WI 53151
Phone: 414-797-7844

FAR EAST
DISTRIBUTORS

American MITAC
Corporation

3385 Viso Court

Santa Clara, CA 95054
USA.

Phone: 408-988-0258

Telex: 9103382201 MECTEL
Fax: 408-980-9742

AUSTRALIA

R&D Electronics

4 Florence Street
Burwood, Victoria
Australia 3125

Phone: 61-3-288 8911
Fax: 61-3-2889168

HONG KONG

Wong’s Kong King Ltd.
8/F Sime Darby Ind. Bldg.
420 Kwun Tong Road
Kwun Tong, Hong Kong
Phone: 852 3-450121
Telex: 36810 WKKL HX
Fax: 852 3-7551128

Technology Research Co.
4/F, Block C, Watson’s Estate
North Point, Hong Kong
Phone: 011852 5-8073323
Telex: 80554 TRC HX

Fax: 852 5-8073031

INDIA

Silicon Electronics
3350 Scott Blvd. #1201
Santa Clara, CA 95054
USA.

Phone: 408-988-4408

ISRAEL

Hitek Ltd.

5 Haarad St.
TEL-AVIV, ISRAEL
Phone: 972 03/472005
Telex: 922371984HTK1

JAPAN

ASCII Corporation
SAT-I Bldg., 3F

2-20-4, Minami Aoyamo
Minato-ku

Tokyo 107 Japan
Phone: 03-470-0486
Telex: J28764ASCII
Fax: 03-740-0522

KOREA

Kortronics Enterprises

Rm. 307 9-Dong B-Block
#604-1 Guro-Dong, Guro-Gu
Seoul, Korea

Phone: 82 2 635-1043

Fax: 82 2 675-0514

SINGAPORE
Chartered Telmos
Design PTE Ltd.
249 Jalan Boonlay
Singapore 261
Phone: 656607359
Fax: 652614913

TAIWAN, R.O.C.

Chips & Technologies, Inc.
c/o UTC

8th Floor

687 Ming Sheng E., Rd. Rm. 1
Taipei, Taiwan, R.O0.C.

Phone: 886 250 18170 Ext. 204
Fax: 886 27175595

EUROPEAN
DISTRIBUTORS

BELGIUM

Auriema Belgium S.A./N.V.
Rue Brogniezstraat 172-A
B-1070 Bruxelles

Brussels

Phone: (02) 523-62-95
Telex: 21646

FINLAND

OY Fintronic AB
Melkonkatu 24A

SF-00210

Helsinki, Finland

Phone: 358 06926022

Telex: 857124224 FTRON SF
Fax: 358 0 674886

FRANCE

A2M

6. Av. du General De Gaulle
78150 Le Chesnay

France

Phone: 33 39.54.91.13
Telex: 842698376 F

Fax: 331 39.54.30.61

GERMANY

Rein Elektronik GmbH
Loetscher Weg 66
Postfach 5160

D-4054 Nettetal 1

West Germany

Phone: 49 (02153) 733-0
Telex: 841854203B REIN D
(or 854251B REIN D)

Fax: 49 02153-733110

ITALY

Eledra S.p.A.

Via G. Watt 37

20143 Miliano

Viale Elvezia 18

ltaly

Phone: 39 (02 81.82.1)
Telex: 843332332
Fax: 39 (02) 81.82.211

NETHERLANDS
Auriema Nederland B.V.
Doornakkersweg 26
5642 MP Eindhoven
Netherlands

Phone: 31 (0) 40-816565
Telex: 84451992

Fax: 31 (0) 40-811815

SPAIN

Compania Electronica de
Tecnicas Aplicadas, S.A.
(Comelta) (Main Branch)
Emilio Munoz, num. 41
nave 1-1-2

28037 Madrid, Spain
Phone: 34 754 30 01

Telex: 83142007 CETAE




SPAIN (cont’d)
Compania Electronica de
Tecnicas Aplicadas, S.A.
(Comelta)

Pedro IV, num. 84-5

planta

08005 Barcelona, Spain
Phone: 300 77 12 (8 lineas)
Telex: 83151934 CETA E

SWEDEN (Nordic Countries)

Nordisk Elektronik A.B.
(Main Branch)
Torshamnsgatan 39, 7th Floor
Box 36 S-164 93 Kista
Sweden

Phone: 46 08 703 46 30

Fax: 46 08 703 98 45

Telex: 85410547 NORTRON S

Nordisk Eletronik A/S
P.O. Box 123
Smedsvingen 4

1364 Hvalstad

Norway

Phone: 47 02 84 62 10
Fax: 47 02 84 65 45
Telex: 85677546 NENASN

Nordisk Elektronik A/S
Transformervej 17

DK-2730 Herlev

Denmark

Telex: 85535200 NORDEL DK

SWITZERLAND
DataComp
Silbernstrasse 10
CH-9853 Dietikon
Switzerland

Phone: 41 01 740 51 40
Telex: 827750 DACO
Fax: 41 1-7413423

UNITED KINGDOM
Katakana Limited
Manhattan House
Bridge Road
Maidenhead, Berkshire
SL6 8DB

United Kingdom
Phone: Maidenhead 44
(0628) 75641

Telex: 846775 KATKAN
Fax: 44 (0628) 782812
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CANADA SALES
REPRESENTATIVES

Electro Source, Inc.

39 Robertson Rd, Ste. 233
The Bell Mews Mall
Nepean, Ontario

Canada K2H 8R2

Phone: 613-726-1452

Electro Source, Inc.
230 Galaxy Blvd.
Suite 303

Rexdale, Ontario
Canada M9W 5R8
Phone: 416-675-4490

Electro Source, Inc.
6600 TransCanada Hwy.
Suite 510

Pointe Claire, Quebec
Canada H9R 4S2
Phone: 514-694-0404

ITT Rae Electronics

300 North Rivermede Road
Concord (Toronto) Ontario
Canada L4K 2Z4

Phone: 416-851-0355

Valtrie Marketing

910 Roundtree Dairy Road
Unit 12

Woodbraidge, Ontario
Canada L4148

Phone: 416-851-0355

U.S. SALES
REPRESENTATIVES

ALABAMA

The Novus Group, Inc.
2905 Westcorp Blvd.
Suite 120

Huntsville, AL 35805
Phone: 205-534-0044

ARIZONA

Reptronix

237-C Eubank Blvd. NE
Albuquerque, NM 871213
Phone: 505-292-1718

Reptronix

4625 So. Lakeshore Dr.
Tempe, AZ 85282
Phone: 602-964-2362

CALIFORNIA

Chips & Technologies, Inc.
18201 Von Karman Ave.
Suite 310

Irvine, CA 92715

Phone: 714-852-8721

Chips & Technologies, Inc.
2055 Gateway Place

Suite 220

San Jose, CA 95110

Phone: 408-437-8877

Magna Sales

2935 Humphrey Road
Loomis, CA 95650
Phone: 408-727-8753

Magna Sales

3333 Bowers Avenue
Suite 251

Santa Clara, CA 95054
Phone: 408-727-8753

S.C. Cubed

468 Pensfield Place

Suite 101A

Thousand Oaks, CA 91360
Phone: 805-496-7307

S.C. Cubed

17862 17th St. East Building
Suite 207

Tustin, CA 92680

Phone: 714-731-9206

COLORADO

Wescom Marketing, Inc.
4851 Independence Street
Suite 159

Wheat Ridge, CO 80033
Phone: 303-422-8957

FLORIDA

Dyne-A-Mark Corporation
500 E. Semoran Blvd. Ste. 15A
Casselberry, FL 32707

Dyne-A-Mark Corporation
573 South Duncan Avenue
Clearwater, FL 33516
Phone: 813-441-4702
Tampa: 813-223-7969

Dyne-A-Mark Corporation
1001 Northwest 62nd Street
Suite 108

Ft. Lauderdale, FL 33309
Phone: 305-771-6501

Dyne-A-Mark Corporation
P.O. Box 33

235 S. Maitland Ave.

Suite 204

Maitland, FL 32751

Phone: 305-629-5557

GEORGIA

Chips & Technologies, Inc.
136 Mae Belie Way
Lawrenceville, GA 30244
Phone: 404-921-0292

Fax: 404-921-0292

The Novus Group, Inc.
4556 Canda Drive
Liburn, GA 30247
Phone: 404-381-1015

ILLINOIS

Micro-Tex, Inc.

2400 West Central Road
Hoffman Estates, IL 60196
Phone: 312-382-3001

INDIANA

Giesting & Associates
101 East Carmel Drive
Suite 210

Carmel, IN 46032
Phone: 317-844-5222

Giesting & Associates
1246 Sowles Bay Road
RR#2 Box 505

Angola, IN 46703
Phone: 219-833-1960

MARYLAND
Micro-Comp, Inc.

1421 South Caton Ave.
Baltimore, MD 21227-1082
Phone: 301-644-5700

MASSACHUSETTS

Chips & Technologies, Inc.
One Wall Street

Burlington Office Park
Burlington, MA 01803
Phone: 617-273-3500

Mill-Bern Associates, Inc.
2 Mack Road

Woburn, MA 01801

Phone: 617-932-3311
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MICHIGAN

Giesting & Associates
5654 Wendzel Drive
Coloma, MI 49038
Phone: 616-468-4200

Giesting & Associates
21999 Farmington Road
Suite 400

Farmington Hills, Ml 48024
Phone: 313-478-8106

Giesting & Associates
34441 Eight Mile Road
Suite 113

Livonia, MI 48152
Phone: 313-478-8106

MINNESOTA

High Technology Sales
Assoc.

11415 Valley View Road
Eden Prairie, MN 55344
Phone: 612-944-7274

NEW JERSEY

T.A.L

12 South Blackhorse Pike

Bellmawr, NJ 08031

Phone: NJ: 609-933-2600
PA: 215-627-6615

NEW MEXICO

Reptronix

237-C Eubank Blvd. NE

Albuquerque, NM 87123

Phone: 505-292-1718

NEW YORK

ERA, Incorporated

351 Veterans Memorial Hwy.

Commack, NY 11725
Phone: 516-543-0510

L-Mar Associates
349 W. Commercial St.
Suite 2285

Rochester, NY 14445
Phone: 716-381-9100

NORTH CAROLINA
The Novus Group, Inc.
5337 Trestlewood Lane
Raleigh, NC 27610
Phone: 919-833-7771

OHIO

Giesting & Associates
2854 Blue Rock Road
P.O. Box 39398
Cincinnati, OH 45239
Phone: 513-385-1105

Giesting & Associates
26250 Euclid Avenue
Suite 525

Cleveland, OH 44132
Phone: 216-261-9705

Giesting & Associates
8843 Washington Colony
Drive

Dayton, OH 45459
Phone: 513-433-5832

OREGON

L-Squared Limited

15234 NW Greenbrier Pkwy.
Beaverton, OR 97006
Phone: 503-629-8555

PENNSYLVANIA
Giesting & Associates
471 Walnut Street
Pittsburgh, PA 15238
Phone: 412-963-5832

TEXAS

OM Sales

13915 Burnet Road
Suite 301

Austin, TX 78728
Phone: 512-388-1151

Chips & Technologies, Inc.
15415 Katy Freeway

Suite 209

Houston, TX 77095

Phone: 713-579-9633

OM Sales

10500 Richmond Avenue
Suite 115

Houston, TX 77042
Phone: 713-789-4426

OM Sales

2323 N. Central Expwy.
Suite 150

Richardson, TX 76080
Phone: 214-690-6746

UTAH

Wescom Marketing, Inc.
3499 S. Main

Salt Lake City, UT 84114
Phone: 801-269-0419

WASHINGTON
L-Squared Limited
105 Central Way
Suite 203

Kirkland, WA 98033
Phone: 206-827-8555

WISCONSIN
Micro-Tex, Inc.
22660 Broadway
Suite 3B

Waukesha, WI 53186
Phone: 414-542-5352
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Chips and Technologies, Incorporated
3050 Zanker Road, San Jose, CA 95134 408-434-0600 Telex 272929 CHIP UR

IBM, AT, XT, PS/2, Micro Channel, Personal System/2, Enhanced Graphics Adapter, Color
Graphics Adapter, Monochrome Adapter, IBM Color Display, IBM Monochrome Display are
trademarks of International Business Machines.

Intel, iIAPX 386 are trademarks of Intel Corporation.

MOTOROLA is a trademark of Motorola.

Hercules Graphics is a trademark of Hercules Computer Technology.
Lotus is a trademark of Lotus Corporation.

Microsoft is a trademark of Microsoft.

CHIPSpak, CHIPSport, SharpScan EGA, ChipsLink are trademarks of Chips and Technologies, Inc.
Copyright® 1988 Chips and Technologies, Inc.

NOTICE

These data sheets are provided for the general information of the customer. Chips and Techno-
logies, Inc. reserves the right to modify these parameters as necessary and customer should
ensure that it has the most recent revision of the data sheet. The customer should be on notice
that the field of personal computers is the subject of many patents held by different parties.
Customers should ensure that they take appropriate action so that their use of the product does
not infringe any patents. It is the policy of Chips and Technologies, Inc. to respect the valid patent
rights of third parties and not to infringe or assist others to infringe such rights.



