










































































































































































































































































































































































































































































































































































































































































































































































































AP·368 

5.6 PORT Interface Comparisons 
82557 82596 

. Software Reset Software Reset 

... Self·TMt ...• Self-Test 

" Selective Resel NI A (must use CU/RU Abort) 

Dump, Dump 

N/A ... SCP 

5.7 Statistical/Error Information Comparisons 

. on chip C()uhter 

. ,on chip counter· 

,TrahsmitMultiple COllisions 
" " 'c <0 ". c ,', 

0" chip �c�i�<�>�~�n�t�e�r� 

1-376 

82596 

Statistical/Error 

N/A 

Transmit Maximum Collisions 
(number of collisions 
experience per frame; used 
with Transmit Attempt 
Stopped) 

Transmit Attempt Stopped 
(stopped because number of 
collisions exceeded max . 

. number of retries) 

Transmit Late Collision 

Transmit Underrun 

Transmit Lost Carrier Sense 

Transmit Deferred 

Use Transmit Max. Collisions 

N/A 

Receive CRC Errors 

Location in 
Memory IOn-Chip 

N/A 

in TCB (per frame) 

in TCB (per frame) 

in TCB (per frame) 

in TCB (per frame) 

in TCB (per frame) 

in TCB (per frame) 

N/A 

inSCB 

Receive Alignment Errors in SCB 

Receive Resource Errors in SCB 

Receive Overrun Errors in SCB 

Receive Collision Detect Errors in SCB 

Receive Short Frame Errors in SCB 

Heartbeat Indicator in TCB (per frame) 

Transmit lost Clear to Send in TCB (per frame) 



6.0 ADDITIONAL INFORMATION 

For additional literature contact your local Intel sales 
office or contact the Intel Literature Center by calling 
1-800-548-4725. If you need design information, con­
tact your local Intel Field Applications Engineer. 
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2910A 
PCM CODEC a fLlAW 

8-BIT COMPANDED AID AND 01 A CONVERTER 

• Per Channel, Single Chip Codec iil 78dB Dynamic Range, with Resolution 

• CCITT G711 and G712 Compatible, ATT Equivalent to 12-Bit Linear Conversion 

T1 Compatible with 8th Bit Signaling Around Zero 

• Microcomputer Interface with On-Chip III Precision On-Chip Voltage Reference 

Timeslot Computation IiiIi Low Power Consumption 230 mW Typ. 

• Simple Direct Mode Interface When Standby Power 33mW Typ. 

Fixed Timeslots are Used [;!) Fabricated with Reliable N-Channel 

• ±S% Power Supplies: +12V, +SV, -SV MOS Process 

The Intel 2910A is a fully integrated PCM (Pulse Code Modulation) Codec (Coder·Decoder), fabricated with 
N·channel silicon gate technology. The high density of integration allows the sample and hold circuits, the 
digital-to·analog converter, the comparator and the successive approximation register to be integrated on the 
same chip, along with the logic necessary to interface a full duplex PCM link and provide in·band signaling. 

The primary applications are in telephone systems: 

• Transmission -T1 Carrier 

• Switching -Digital PBX's and Central Office Switching Systems 

• Concentration -Subscriber Carrier/Concentrators 

The wide dynamic range of the 291 OA (78dB) and the minimal conversion time (80fLsec minimum) make it an 
ideal product for other applications, like: 

• Date Acquisition • Telemetry • Secure Communications Systems 0 Signal Processing Systems 

@ SIGx 

® VFx 

0 AUTO 
SAMPLE 

& CD CAP lx 
HOLD 

0 CAP2x 

@ VFR_-t_C 

TRANSMIT SECTION AID 

TSx @ 
SUCCESSIVE Ox @ 

APPROXIMATION 
ClKx @ 

REGISTER 
FSx @ 

1-L...'_+_Oe @ 
r.---t-- Cl"c ® 

L-,--J----jr-- PON ® 

r-'--i---t.-OR ® 
I--+ __ CLK A @ 
r-t--FSR @ 

® ~GR--t-------------------------------~ 

GRDA GRDD 
QPINNLM&R ® @ 

006785-2 

Figure 1. Block Diagram 

CAP 'x CLKc 

CAP2l( De 

VFx 

AUTO 

GRDA FSx 

SIGH 

voo FS R 

"" 
CLKR 

PON Vee 
VFR TSx 
NC Ox 
NC 

006785-1 

Figure 2. Pin 
Configuration 

CAP 1 x, CAP 2x Holding Capacitor 

VFx Analog Input 

VFR Analq9 Output 

DR, Dc. SIGx Digital Input 

SIGR. Ox. TSx Digital Output 

CLKc, CLKx. CLKR Clock Input 

FSx. FSR Frame Sync Input 

AUTO Auto Zero Output 

VB8 Power (-5V) 

Vee Power (+5V) 

VDD Power ( + 12V) 

PDN Power Down 

GRDA Analog Ground 

GRDD Digital Ground 

NC No Connect 

Figure 3. Pin Names 
The complete document for this product is available on Intel's "Data·on·Demand" CD·ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or call 1·800·548·4725. 
November 1986 
Order Number: 006785·002 2·1 



2911A-1 
PCM CODEC-ALAW 

8-BIT COMPANDED AID AND DIA CONVERTER 

• Per Channel, Single Chip Codec • 66 dB Dynamic Range, with Resolution 

• CCITT G711 and G732 Compatible, Equivalent to 11-Bit Linear Conversion 

Even Order Bits Inversion Included Around Zero 

• Microcomputer Interface with On-Chip • Precision On-Chip Voltage Reference 

Time-Slot Computation • Low Power Consumption 230 mW Typ. 

• Simple Direct Mode Interface When Standby Power 33 mW Typ. 

Fixed Timeslots Are Used • Fabricated with Reliable N-Channel 

• ±5% Power Supplies: + 12V, +5V, -5V MOS Process 

The Intel 2911 A is a fully integrated PCM (Pulse Code Modulation) Codec (Coder·Decoder), fabricated with 
N·channel silicon gate technology. The high density of integration allows the sample and hold circuits, the 
digital·to·analog converter, the comparator and the successive approximation register to be integrated on the 
same chip, along with the logic necessary to interface a full duplex PCM link. 

The primary applications are in telephone systems: 

• Transmission - 30/32 Channel Systems at 2.048 Mbps 
• Switching - Digital PBX's and Central Office Switching Systems 
• Concentration - Subscriber Carrier/Concentrators 

The wide dynamic range of the 2911A (66 dB) and the minimal conversion time (80 f-ts minimum) make it an 
ideal product for other applications, like: . 

• Data Acquisition 
• Telemetry 

270158-1 

Figure 1. Pin 
Configuration 

CAP 1 x. CAP 2x Holding CapaCitor 

VFx Analog Input 

VFR Analog Output 

DR. De . Digitallnput 

Ox. TSx Digital Output 

CLKe. CLKx. CLKR Clock Input 

FSx. FSR Frame Sync Input 

AUTO \ Auto Zero Output 

Vee Power (-SV) 

Vee Power(+SV) 

Voo Power (+ 12V) 

PDN PowerOown 

GRDA Analog Ground 

GRDD Digital Ground 

NC No Connect 

Figure 2. Pin Names 

• Secure Communications Systems 
• Signal Processing Systems 

TRANSMIT SECTION AID 

o VF. --r---i r------l---J- TS. "" f4' AUTO SAMPLE ,. \!.:!I 
"" & 1-----1 SUCCESSIVE 0. @ 
CD CAP \ HOLD APPROXIMATION elK" r,w. 
0 CAP2x--t----I REGISTER FS. @ 

OPlNNLMIER 

O/A 

r...L..--,~-I._oc @ 
1--+-_CL"c@ 

L-r--.JI-1-- 'ON ® 

r.L..-l-:--I--o" 0 
I--..... _CLK.@ 
I--..... -FS. @ 

L...-_..J 

270158-2 

Figure 3. Block Diagram 

The complete document for this product is available on Intel's "Oata-on-Oemand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or caI/1-800-S48-412S. 

2-2 
November 1986 

Order Number: 270158-001 



2912A 
PCM TRANSMIT IRECEIVE FILTER 

• Low Power Consumption: • Adjustable Gain in Both Directions 
60 mW Typical without Power • Fully Compatible with the Industry 
Amplifiers Standard Intel 2912 
80 mW Typical with Power Amplifiers 

03/04 and CCITT G712 Compatible 0.5 mW Typical Standby • 
• Low Idle Channel Noise: • Common Mode Op Amp Input Rejection 

2 dBrncO Typical, Receive 75 dB Typical 
6 dBrncO Typical, Transmit • Direct Interface to the Intel 

• Excellent Power Supply Rejection: 2910A/2911A PCM Codecs Including 
40 dB Typical on V CC @ 50 KHz Stand-By Power Down Mode 
30 dB Typical on Vee @ 50 KHz • Direct Interface with Transformer or 

• Transmit Filter Rejects Low Electronic Hybrids 
Frequency Noise: • Fabricated with Reliable N-Channel 
23 dB @ 60 Hz MOS Process 
25 dB @ 50 Hz 
50 dB @ 16-2/3 Hz 

The Intel 2912A 2nd generation PCM line filter is a fully integrated monolithic device containing the two filters 
of a PCM line or trunk termination. It has improved key parameters of power consumption, idle channel noise, 
and power supply rejection. A single part exceeds both AT&T* 03/04 and CCITT transmission specs, ex­
ceeds digital Class 5 central office switching system stringent specifications, and is fully compatible with the 
2912. The primary application for the 2912A is in telephone systems for transmission, switching, or remote 
concentration. 

An advanced version of the switched capacitor technique used for the 2912 is used to implement the transmit 
and receive passband filter sections of the 2912A. The.device is fabricated using Intel's reliable two layer 
poly'silicon gate NMOS technology. (See Inte.1 Reliability Report RR-24 on the 2910A, 2911 A, and 2912.) The 
combination of advances in the switched capacitor techniques first used on the 2912 and the NMOS technolo­
gy results in a monolithic 2912A filter which is packaged in a standard 16-pin DIP. 

0vFx'· ~~ VFICO@. (!) YF.I· 

0 GS, 

@PWRo" 

~b:: YF"I@ 
0""Ro- I 

PDN @ 
elK @ 
CLKO@ 

NRI YF"O v.. Vee GRDD GADA 

O,,··u.... ® 0 0 0 @ @ 
270159-1 

Figure 1. Block Diagram 

VF)(I· 

VFxl-

GS. 

VFRO • 
PWRI 

PWRO· 

PWRO-

lie. 

Pin Names 
VFXI+, VFxl Analog Inputs 

GSx Gain Control 

VFJCO 

GRDA 

CLKO 

VFxO Analog Output . 

VFRI Analog Input 

VFRO Analog Output 

PWRI Driver Input 

PWRO+,PWRO Driver Output 

CLK Clock Input 

VFRI 
CLKO Clock Selection 

PDN Power Down 

Vee Power (+5V) 
270159-2 VBB Power (-5V) 

GRDD. . Digital Ground 

GRDA Analog Ground 

Figure 2. Pin Configuration 

-AT&T is a registered trademark of American Telephone and Telegraph Corporation. 

The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or cal/1-800-S48-412S. 
September 1988 
Order Number: 270159-002 2-3 



2913 AND 2914 
COMBINED SINGLE-CHIP PCM CODEC AND FILTER 

• 2913 Synchronous Clocks Only, 300 Mil • Exceptional Analog Performance 
Package • 28-Pin Plastic Leaded Chip Carrier 

• 2914 Asynchronous Clocks, 8th Bit (PLCC) for Higher Integration 
Signaling, Loop Back Test Capability • Low Power HMOS-E Technology: 

• AT&T D3/D4 and CCITT Compatible for - 5 mW Typical Power Down 
Synchronous Operation -140 mW Typical Operating 

• Pin Selectable p.-Law or A-Law • Fully Differential Architecture Enhances 
Operatior:'l Noise Immunity 

• Two Timing Modes: • On-Chip Auto Zero, Sample and Hold, 
~ Fixed Data Rate Mode. and Precision Voltage References 

1.536, 1.544, or 2.048 MHz • Direct Interface with Transformer or 
- Variable Data Rate Mode Electronic Hybrids 

64 KHz 2.048 MHz 

The Intel 2913 and 2914 are fully integrated PCM codecs with transmit/receive filters fabricated in ahighly 
reliable and proven N-channel HMOS silicon gate technology (HMOS-E). These devices provide the functions 
that were formerly provided by two complex chips (2910A or2911 A and 2912A). Besides the higher level. of 
integration, the perf()rmanceof the 2913 and 2914 is superior to that of the separate devices. . 

The. primary applications for the 2913 and 2914 are in telephone systems: 

• Switching-Digital PBX's and Central Office Switching Systems 

• Transmission-D3/D4 Type Channel Banks and Subscriber Carrier Systems 

~ Subscriber Instruments-Digital Handsets and Office Workstations 

The wide dynamic range of the 2913 and 2914 (78 dB)a~d the minimal conversion time make them ideal 
products for other applications such as: 

• Voice Store and Forward • Secure Communications Systems 
• Digital Echo Cancellers • Satellite Earth Stations 

PLCC 28-Lead Rectangular .. 
~ < < ., 

:IE 

'" 0 
v •• Vee I + = R I' 

v .. Vee PWAO+ GS, 

PWRO+ GS, PWRO- VF.I-
NC VF.I-

PWRO- VF.I - GS. YF.I+ 
GS. VFxl+ 

GS. VF.I + PiiN GADA 
OADA He 

PON OADA' CLKSEL Ne 
iiiiN NC 

CLKSEL ASEL LOOP SIG.IASEL 
CLKSEL SIGxlASEL 

OCLK. TS.IDCLKx SIG. TSxlDCLKx 
LOOP iixlDCLKx 

0. ."" DCLK" 0, 
SlO. Ne 

FS. FS, D. FS, 
OCLI<" 0, 

GRDD elK" FS. eLK. 
NC DR 

GADD eLK" 
210629-1 

210629-2 'Jrann; g f .r 
210629-3 

Figure 1. Pin Configurations 

The complete document for this product is available on Intel's "Oata-on-Oemand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or calt 1-800-548-4725. 

2·4 
September 1993 

Order Number: 210629'()04 



• 
• 

iATC 29C48 
FEATURE CONTROL COMBO 

External and User Programmable • Programmable pJ A-Law Select 
Transmit and Receive Gain • Secondary Analog Input Channel 
Programmable External Hybrid Balance • Low Power Consumption 
Network Select 

• Programmable Analog, Digital and • External Tone Injection to Receive Path 

Subscriber Loopback • SLD AlB Channel Select (for 16 
Channel Line Cards) 

The Intel iATC 29C48 Feature Control Combo is a low cost, user-programmable, fully integrated PCM Codec 
with transmit/receive filters fabricated in a CMOS technology. This technology is built on CHMOS and will 
allow the 29C48 to realize the same excellent transmission performance as in the Intel 2913/2914 combo 
while achieving the low power consumption typical of CMOS circuits. 

The 29C48 supports the analog subscriber with a variety of added per-line features to the normal BORSCHT 
functions associated with the analog line circuit. Some of these features include secondary analog input 
channel, programmable transmit and receive gain, custom hybrid balancing network selection, and program­
mable J.J. or A-law conversions. Additionally, the 29C48 can operate on either the A or B channel of the SLD 
interface, allowing two combos to be connected to one SLD link. In order to facilitate the SLiC interface in this 
configuration, the 29C48 generates SLiC chip select signals for the proper routing of signaling information. 

A unique feature of the 29C48 is programmable tone injection. This feature and its SLD interface makes it 
particularly easy to use in conjunction with Intel's advanced transceivers, such as the iATC 29C53AA, in 
subscriber equipment environments. The 29C53AA handles transfer of voice and feature control information 
to the 29C48. 

28-Lead Rectangular 
Plastic Leaded Chip Carrier 

18-Lead Plastic Dual-In-Line Package 
;:::: 
"­
'" Z a:::: CD U x 
[D ..... II) (.) La.. 

Vaa 

VfR 

EBN3/TI 

EBN2 

EBN1 

EBN 

SCS 

BIA 

GNDD 

vee 
VfX NC' 
TG1 NC 
TG2 EBN2 
GNDA NC 
SAl NC 
SLD NC 
SDIR EBN1 
SCL EBN 

270153-1 
NC 

• Not connected 
Figure 1. Pin Configurations 

I.&J > > > > 

26 TG1 

25 TG2 

24 NC 

23 NC 

N29C48 NC 

21 GNDA 

SAl 

NC 

SLD 

IV> 1< c ...J '" U "- C u is 
V> III Z V> V> 

" 270153-2 

The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product Contact 
your local Intel field sales office, Intel technical distributor, or call1-BOO-54B-4725. 
September 1993 
Order Number: 270153·008 2-5 
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8251A 
PROGRAMMABLE COMMUNICATION INTERFACE 

• Synchronous and Asynchronous • Asynchronous Baud Rate-DC to 19.2K 
Operation Baud 

• Synchronous 5-8 Bit Characters; • Full-Duplex, Double-Buffered 
Internal or External Character Transmitter and Receiver 
Synchronization; Automatic Sync • Error Detection-Parity, Overrun and 
Insertion Framing 

• Asynchronous 5-8 Bit Characters; • Compatible with an Extended Range of 
Clock Rate-1, 16 or 64 Times Baud Intel Microprocessors 
Rate; Break Character Generation; 1, 
1%, or 2 Stop Bits; False Start Bit • 28-Pin DIP Package 
Detection; Automatic Break Detect and • All Inputs and Outputs are TTL 
Handling Compatible 

• Synchronous Baud Rate-DC to 64K • Available in EXPRESS and Military 
Baud Versions 

The Intel 8251 A is the industry standard Universal Synchronous/Asynchronous Receiver/Transmitter 
(USART), designed for data communications with Intel's microprocessor families such as MCS·48, 80, 85, and 
iAPX-86, 88. The 8251A is used as a peripheral device and is programmed by the CPU to operate using 
virtually any serial data transmission technique presently in use (including IBM "bi-syn.c"). The USART accepts 
data characters from the CPU in parallel format and then converts them into a continuous serial data stream 
for transmission. Simultaneously, it can receive serial data streams and convert them into parallel data charac­
ters for the CPU. The USART will signal the CPU whenever it can accept a new character for transmission or 
whenever it has received a character for the CPU. The CPU can read the complete status of the USART at any 
time. These include data transmission errors and control signals such as SYNDET, TxEMPTY. The chip is 
fabricated using Intel's high performance HMOS technology. 

INTERNAL 
DATA BUS 

Figure 1. Block Diagram 

TxADY 

RxRDV 

Axe 

..... SYNOET 

205222-1 

D, D, 

D1 D" 

R,D Vu.. 

GND R,e 

D, DTR 

D; RTS 

D" DSR 

D, RES[ T 

he elK 

WR hD 

es TxEMPTY 

C/O eTS 

RD SYNDET/Bo 

RxRDY T)(RDY 

205222-2 

Figure 2. Pin Configuration 

The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or call 1-800-548-4725. 
September 1993 
Order Number: 205222-003 3-1 



82050 
ASYNCHRONOUS COMMUNICATIONS CONTROLLER 

• Asynchronous Operation • Seven I/O Pins 
- 5- to 8-Bit Character Format - Dedicated Modem I/O 
- Odd-, Even-, or No-Parity Generation - General Purpose I/O 

and Detection • No-TTL Interface to Most Intel 
- Serial Bit Rate: DC to 56 Kb/s Processors 

• Programmable, 16-Bit Baud Rate • Internal Diagnostics with Local 
Generator Loopback 

• System Clock • Complete Interrupt and Status 
- On-Chip Crystal Oscillator Reporting 
- Externally Generated Clock 

• CHMOS III Technology Provides • 28-Lead DIP and PLCC Packages Increased Reliability and Reduced 

• IBM PC (INS 16450/8250A) Software Power Consumption 
Compatible • Line Break Generation and Detection 

The Intel CHMOS 82050 Asynchronous Communications Controller is a low cost, higher performance alterna­
tive to the INS 16450-it emulates the INS 16450 and provides 100% compatibility with IBM PC software. Its 
28-lead package provides all the functionality necessary for an IBM PC environment while substantially de­
creasing board space requirements. The 82050's simpler system interface reduces TTL glue-especially for 
higher frequency PC bus designs: The 82050 provides a low cost, high-performance integrated modem solu­
tion when combined with Intel's 89024 modem chip set. The compact 28-pin 82050 is fabricated using 
CHMOS III technology for decreased power consumption and increased reliability. 
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Figure 1. Block Diagram 
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290137-1 

The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or call 1-800-548-4725. 

October 1994 
3-2 Order Number: 290137-006 
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82510 
ASYNCHRONOUS SERIAL CONTROLLER 

Asynchronous Operation • MCS-51 9-Bit Protocol Support 
- 5- to 9-Bit Character Format • IBM PC AT' (INS 8250A/16450) 
- Baud Rate DC to 288k Software Compatible 
- Complete Error Detection 

Multiple Sampling Windows • Control Character Recognition 

Two, Independent, Four-Byte Transmit • CHMOS III with Power Down Mode 

and Receive FIFOs with Programmable • Interrupts Maskable at Two Levels 
Threshold • Auto Echo and Loopback Modes 

• Two, 16-Bit Baud Rate Generators/ • Seven I/O Pins, Dedicated and General 
Timers Purpose 

• System Clock Options • 28-Lead DIP and PLCC Packages 
- On-Chip Crystal Oscillator (See Packaging Spec .. Order #: 231369) 
- External Clocks, Low/High Speed 

The Intel CHMOS 82510 is designed to increase system efficiency in asynchronous environments such as 
modems or serial ports-including expanding performance areas: MCS-51 9-bit format and high speed async. 
The functional support provided in the 82510 is unparqlleled-two baud rate generators/timers provide inde­
pendent data rates or protocol timeouts; a crystal oscillator and smart modem I/O simplify system logic. New 
features, dual FIFOs and Control Character Recognition (CCR), dramatically reduce CPU interrupts and in­
crease software efficiency. The 82510's software versatility allows emulation of the INS8250Al16450 for IBM 
PC AT' compatibility or a high-performance mode, configured by 35 control registers. All interrupts are maska­
ble at two levels. The multipersonality I/O pins are configurable as desired. A DPLL and multiple sampling of 
serial data improve data reliability for high-speed, asynchronous communication. The compact 28-pin 82510 is 
fabricated with CHMOS III technology and includes a software powerdown option. 
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'IBM and PC AT are trademarks of International Business Machines. 
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The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or call 1-800-548-4725. 
October 1994 
Order Number: 290116-006 3-3 
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8273 
PROGRAMMABLE HOLC/SOLC 

PROTOCOL CONTROLLER 
CCITT X.25 Compatible • Programmable NRZI Encode/Decode 

HDLC/SDLC Compatible • Two Programmable Modem Control 

Full Duplex, Half Duplex, or Loop SDLC Ports 

Operation • Digital Phase Locked Loop Clock 

Up to 64K Baud Synchronous Transfers Recovery 

Automatic FCS (CRC) Generation and • Minimum CPU Overhead 

Checking • Fully Compatible with 8048/8080/ 

Up to 9.6K Baud with On-Board Phase 8085/8088/8086/80188/80186 CPUs 

Locked Loop • Single + 5V Supply 

The Intel 8273 Programmable HOLC/SOLC Protocol Controller is a dedicated device designed to support the 
ISO/CCITT's HOLC and IBM's SOLC communication line protocols. It is fully compatible with Intel's new high 
performance microcomputer systems such as the MCS 188/186. A frame level command set is achieved by a 
unique microprogrammed dual processor chip architecture. The . processing capability supported by the 8273 
relieves the system CPU of the low level real-time tasks normally associated with controllers. 
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Figure 1. Block Diagram 
210479-1 

The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or call 1-800-548-4725. 

December 1992 
3-4 Order Number: 210479-004 



8274 
MULTI-PROTOCOL SERIAL CONTROLLER (MPSC) 

• Asynchronous, Byte Synchronous and • Byte Synchronous: 
Bit Synchronous Operation - Character Synchronization, Int. or 

• Two Independent Full Duplex Ext. 

Transmitters and Receivers - One or Two Sync Characters 
- Automatic CRC Generation and 

• Fully Compatible with 8048, 8051, 8085, Checking (CRC-16) 
8088, 8086, 80188 and 80186 CPU's; -IBM Bisync Compatible 
8257 and 8237 DMA Controllers; and • Bit Synchronous: 8089 I/O Proc. 

- SDLC/HDLC Flag Generation and 

• 4 Independent DMA Channels Recognition 

• Baud Rate: DC to 880K Baud - 8 Bit Address Recognition 

Asynchronous: 
- Automatic Zero Bit Insertion and • Deletion 

- 5-8 Bit Character; Odd, Even, or No - Automatic CRC Generation and 
Parity; 1, 1.5 or 2 Stop Bits Checking (CCITT-16) 

- Error Detection: Framing, Overrun, - CCITT X.25 Compatible 
and Parity 

• Available in EXPRESS and Military 

The Intel 8274 Multi-Protocol Series Controller (MPSC) is designed to interface High Speed Communications 
Lines using Asynchronous, IBM Bisync, and SOLC/HOLC protocol to Intel microcomputer systems. It can be 
interfaced with Intel's MCS-48, -85, -51; iAPX-86, -88, -186 and -188 families, the 8237 OMA Controller, or the 
8089 I/O Processor in polled, interrupt driven, or OMA driven modes of operation~ 

The MPSC is a 40 pin device fabricated using Intel's High Performance HMOS Technology. 
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The complete document for this product is available on Intel's "Data-on-Demand~' CD-ROM product. Contact 
your local Intel field sales office, Intel technical dlstnbutor, or call 1-800-548-4725. 
April 1995 
Order Number: 170102-005 3-5 



82530/82530-6 
SERIAL COMMUNICATIONS CONTROLLER (SCC) 

• Two Independent Full Duplex Serial • Available in Express Version 
Ch'annels • Asynchronous Modes 

• On Chip Crystal Oscillator, Baud-Rate - 5-8 bit Character; Odd, Even or No 
Generator arid Digital Phase Locked Parity; 1, 1.5 or 2 Stop Bits 
Loop for Each Channel - Independent Transmit and Receive 

• Programmable for NRZ, NRZI or FM Clocks. lX, 16X, 32X or 64X 

Data Encoding/Decoding Programmable Sampling Rate 
- Error Detection: Framing, Overrun 

• Diagnostic Local Loopback and and Parity 
Automatic Echo for Fault Detection and - Break Detection and Generation 
Isolation 

Bit Synchronous Modes • • System Clock Rates: - SDLC Loop/Non-Loop Operation 
- 4 MHz for 82530 -CRC-16 or CCITT Generation 
- 6 MHz' for 82530-6 Detection 

• Max Bit Rate (6 MHz) - Abort Generation and Detection 
- Externally Clocked: 1.5 Mbps -I-field Residue Handling 

Self-Clocked: - CCITT X.25 Compatible 
375 Kbps FM CODING • Byte Synchronous Modes 
187 KbpsNRZI CODING - Internal or External Character 
93 Kbps Asynchronous Synchronization (1 or 2 Characters)' 

• Interfaces with Any INTEL CPU, DMA or - Automatic CRC Generation and 
I/O Processor Checking (CRC 16 or CCITT) 

• Available in 40 Pin DIP and 44 Lead 
-IBM Bisync Compatible 

PLCC 

The INTEL 82530 Serial Communications Controller (SCC) is a dual-channel, multi-protocol data communica­
tions peripheral. It is designed to interface high speed communications lines using Asynchronous, Byte syn­
chronous and Bit synchronous protocols to INTEL's microprocessors based systems. It can be interfaced with 
Intel's MCS51 196, iAPX86/88/186 and 188 in polled, interrupt driven or DMA driven modes of operation. 

The SCC is a 40-pin device manufactured using INTEL's high-performance HMOS' II technology. 

• HMOS is a patented process of Intel Corporation. 

The complete document for this product is available on Intel's "Oata-on-Oemand" CD-ROM product Contact 
your local Intel field sales office, Intel technical distributor, or call 1-800-548-4125. 

October 1987 
3-6 Order Number: 230834-003 
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8291A 
GPIB TALKER/LISTENER 

• Designed to Interface Microprocessors • 1-8 MHz Clock Range 
(e.g., 8048/49, 8051, 8080/85, 8086/88) • 16 Registers (8 Read, 8 Write), 2 for 
to an IEEE Standard 488 Digital Data Transfer, the Rest for Interface 
Interface Bus Function Control, Status, etc. 

• Programmable Data Transfer Rate • Directly Interfaces to External Non-

• Complete Source and Acceptor Inverting Tranceivers for Connection to 
Handshake the GPIB 

• Complete Talker and Listener • Provides Three Addressing Modes, 
Functions with Extended Addressing Allowing the Chip to be Addressed 

• Service Request, Parallel Poll, Device Either as a Major or a Minor Talker/ 

Clear, Device Trigger, Remote/Local Listener with Primary or Secondary 

Functions Addressing 

• Selectable Interrupts • DMA Handshake Provision Allows for 
Bus Transfers without CPU Intervention 

• On-Chip Primary and Secondary 
Trigger Output Pin Address Recognition • 

• Automatic Handling of Addressing and • On-Chip EOS (End of Sequence) 

Handshake Protocol Message Recognition Facilitates 
Handling of Multi-Byte Transfers 

• Provision for Software Implementation 
of Additional Features 

The 8291A is an enhanced version of the 8291 GPIB Talker/Listener designed to interface microprocessors to 
an IEEE Standard 488 Instrumentation Interface Bus. It implements all of the Standard's interface functions 
except for the controller. The controller function can be added with the 8292 GPIB Controller. 
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Figure 1. Block Diagram 
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The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or caI/1-800-548-4725. 
September 1993 
Order Number: 205248·003 3-7 
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8292 
GPIB CONTROLLER 

• Complete IEEE Standard 488 Controller 
Function 

• Interface Clear (IFC) Sending Capability 
Allows Seizure of Bus Control and/or 

. Initialization of the Bus 

• Responds to Service Requests (SRQ) 

• Sends Remote Enable (REN), Allowing 
Instruments to Switch to Remote 
Control 

• Complete Implementation of Transfer 
Control Protocol 

• Synchronous Control Seizure Prevents 
the Destruction of Any Data 
Transmission in Progress 

• Connects with the 8291 to Form a 
Complete IEEE Standard 488 Interface 
Talker/ Listener/Controller 

The 8292 GPIB Controller is a microprocessor-controlled chip designed to function with the 8291 GPIB Talk­
er/Listener to implement the full IEEE Standard 488 controller function, including transfer control protocol. 
The 8292 is a preprogrammed Intel 8041 A. 
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Figure 1_ 8291, 8292 Block Diagram 
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The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or call 1-800-548-4725. 
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8294A 
DATA ENCRYPTION/DECRYPTION UNIT 

• Certified by National Bureau of • Single 5V ± 10% Power Supply 
Standards • Fully Compatible with iAPX-86, 88, 

• 400 Byte/Sec Data Conversion Rate MCS-85, MCS-80, MCS-51, and MCS-48 

• 64-Bit Data Encryption Using 56-Bit Key Processors 

• DMA Interface • Implements Federal Information 
Processing Data Encryption Standard 

• 3 Interrupt Outputs to Aid in Loading 
Encrypt and Decrypt Modes Available and Unloading Data • 

• 7-Bit User Output Port 

The Intel B294A Data Encryption Unit (DEU) is a microprocessor peripheral device designed to encrypt and 
decrypt 64-bit blocks of data using the algorithm specified in the Federal Information Processing Data Encryp­
tion Standard. The DEU operates on 64-bit text words using a 56-bit user-specified key to produce 64-bit 
cipher words. The operation is reversible: if the cipher word is operated upon, the original text word is pro­
duced. The algorithm itself is permanently contained in the B294A; however, the 56-bit key is user-defined and 
may be changed at any time. 

The 56-bit key and 64-bit message data are transferred to and from the B294A in B-bit bytes by way of the 
system data bus. A DMA interface and three interrupt outputs are available to minimize software overhead 
associated with data transfer. Also, by using the DMA interface two or more DEUs may be operated in parallel 
to achieve effective system conversion rates which are virtually any multiple of 400 bytes/second. The B294A 
also has a 7-bit TTL compatible output port for user-specified functions. 

Because the B294A implements the NBS encryption algorithm it can be used in a variety of Electronic Funds 
Transfer applications as well as other electronic banking and data handling applications where data must be 
encrypted. 
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The complete document for this product is available on Intel's "Data-on-Demand" CD-ROM product. Contact 
your local Intel field sales office, Intel technical distributor, or call 1-800-548-4725. 
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NORTH AMERICAN SALES OFFICES 
ARIZONA ~ni~~ ~~~r~n Way 

Intol Corp. TEXAS 

Intel Corp. 
Lincroft Cenler 

Suite 100 125 Half Mile Road Intel Corp. 
410 North 44th Street Suite 8 Red Bank 07701 8911 Capital of Texas Hwy 
Suite 470 Mailland 32751 Tel: (800) 628-8686 Suite 4230 
Phoenix 85008 Tel: (800) 628-8686 FAX: (908) 747-0983 Austin 78759 
Tel: (800) 628-8686 FAX: (407) 660-1283· Tel: (800) 628-8686 
FAX: (602) 244-0446 NEW YORK FAX: (512) 338-9335 

GEORGIA Intel Corp. CALIFORNIA 1ntol Corp. 
Intel Corp. ~;?rpC;~~S4~~6S Office Pk 

5000 Quorum Drive 
Intel Corp. 20 Technology Park Suile 750 
26707 W. Agoura Road Suite 150 Tel: (800) 628-8686 Dallas 75240 
Suite 203 Norcross 30092 TWX: 510-253-7391 Tel: (800) 628-8686 
Calabasas, CA 91302 Tel: (800) 628-8686 FAX: (716) 223-2561 FAX: (214) 233-1325 
Tel: (800) 628-8686 FAX: (404) 448-0875 Intel Corp. Intel Corp. FAX: (818)-880-1820 

Intel Corp. 
IDAHO 2950 Expressway Drive 20405 Slate Hwy 249 

Islandia 11722 Suite 880 
3550 Watt Avenue ~~t~I~.°rTa"in Street 

Tel: (800) 628-8686 Houston 77070 
Suite 140 TWX: 510-227-6236 Tel: (800) 628-8686 
Sacramento 95821 Suite 236 FAX: (516) 348-7939 TWX: 910·881·2490 
Tel: (800) 628-8686 Boise 83702 FAX: (713) 376-2891 
FAX: (916) 979-7011 Tel: (800) 628-8686 OHIO 

Intel Corp. FAX: (208) 331-2295 UTAH 
Intel Corp. 

9655 Granite Ridge Drive 56 Milford Drive Intel Corp. 
3rd Floor ILLINOIS Suite 205 428 East 6400 South 
Suite 4A Hudson 44236 Suite 135 
San Diego 92123 Intel Corp. Tel: (800) 628-8686 'Murray 84107 
Tel: (800) 628-8686 300 North Martingale Road FAX: (216) 528-1026 Tel: (800) 628-8686 
FAX: (619) 467-2460 Suite 400 

'tlntel Corp. 
FAX: (801) 268-1457 

Intel Corp. Schaumburg 60173 
Tell: (800) 628-8686 3401 Park Center Drive WASHINGTON 

1781 Fox Drive 
FAX: (708) 605-9762 Suite 220 

San Jose 95131 Dayton 45414 Intel Corp. 
Tel: (800) 628-8686 INDIANA Tel: (800) 628-8686 2800 156th Avenue SE 
FAX: (408) 441-9540 TWX: 810-450-2528 Suite 105 

Intel Corp. Intel Corp. FAX: (513) 890-8658 Bellevue 98007 

1551 North Tustin Avenue 8041 Knue Road Tel: (800) 628-8686 

Suite 800 Indianapolis 46250 OKLAHOMA FAX: (206) 746-4495 

Santa Ana 92701 Tel: (800) 628-8686 
Intel Corp. WISCONSIN 

~lP90J OW9~-~~~4 
FAX: (317) 577-4939 

6801 North Broadway 
MARYLAND Suite 115 Intel Corp. 

FAX: (714) 541-9157 Oklahoma City 73162 400 North Executive Drive 

~nlt:1v~:~'la Valle 
Intel Corp. Tel: (800) 628-8686 Suite 401 
131 National Bus. Pkwy FAX: (405) 840-9819 Brookfield 53005 

Suite 208·RCO Suite 200 Tel: (800) 628-8686 

Solana Beach 92075 Annapolis Junction 20701 OREGON FAX: (414) 789-2746 
Tel: (800) 628-8686 

~nJ~~~~~' Greenbrier ~n~:~ ~~~;and Avenue 
FAX: (301) 206-3678 CANADA 

Suite 150 MASSACHUSETTS Pkwy 

EI Segundo, CA 90245 Intel Corp. 
Building B BRITISH COLUMBIA 

Tel: (800) 628-8686 Beaverton 97006 
FAX: (310) 640-7133 Nagog Park Tel: (800) 628-8686 Intel of Canada, Ltd. 

125 Nagog Park TWX: 910-467-8741 999 Canada Place 
COLORADO Acton 01720 FAX: (503) 645-8181 Suite 404 

Tel: (800) 628-8686 Suite 11 

~Jgls~~~~'Cherry Street 
FAX: (508) 266-3867 PENNSYLVANIA Vancouver V6C 3E2 

MICHIGAN Intel Corp. 
Tel: (800) 628-8686 

Suite 700 FAX: (604) 844-2813 
Denver 80222 925 Harvest Drive 
Tel: (800) 628-8686 Intel Corp. Suite 200 ONTARIO 

TWX: 910-931-2289 32255 North Western Hwy. Blue Bell 19422 

FAX: (303) 322-8670 Suite 212, Tri Atria Tel: (800) 628-8686 Intel of Canada, Ltd. 
Farmington Hills 48334 FAX: (215) 641-0785 2650 Queensview Drive 

CONNECTICUT Tel: (800) 628-8686 Suite 250 
FAX: (313) 851-8770 SOUTH CAROLINA Ottawa K2B SH6 

Intel Corp. 
MINNESOTA ~~8~ ~~~ei~ne Road 

Tel: (800) 628-8686 
40 Old Rldgebury Road FAX: (613) 820-5936 
Suite 311 
Danbury 06811 Intel Corp. Suite 4 Intel of Canada, Ltd. 

Tel: (800) 628-8686 3500 West 80th Street Columbia 29223 190 Atlwell Drive 

FAX: (203) 778-2168 Suite 360 Tel: (800) 628-8686 Suite 500 
Bloomington 55431 FAX: (803) 788-7999 Rexdale M9W 6He 

FLORIDA Tel: (800) 628-8686 
Intel Corp. 

Tel: (800) 628-8686 
TWX: 910-576-2867 FAX: (416) 675-2438 

Intel Corp. FAX: (612) 831-6497 100 Executive Center Dr 
600 West Hillsboro Blvd. Suite 109, B183 QUEBEC 

Suite 348 NEW JERSEY Greenville 29615 
Deerfield Beach 33441 Tel: (800) 628-8686 Intel of Canada, Ltd. 

Tel: (800) 628-8686 Intel Corp. FAX: (803) 297-3401' 1 Rue Holiday, Tour West 

FAX: (305) 421-2444 2001 Route 46 Suite 320 
Suite 310 Pt. Claire H9R 5N3 
Parsippany 07054 Tel: (800) 628-8686 
Tel: (800) 628-8686 FAX: 514-694-0064 
FAX: (201) 402-4893 



NORTH AMERICAN DISTRIBUTORS 
ALABAMA CALIFORNIA Hall-Mark Computer Wyle Electronics CONNECTICUT 

15950 Bernardo etr Dr 9525 Chesapeake Dr. 
Anthem Electronics Anthem Electronics SuiteC San Diego 92123 Anthem Electronics 
600 Boulevard South 9131 Oakdale Avenue San Diego 92127 Tel: (619) 565-9171 61 Mattatuck Heights 
Suite 1 04F & H Chatsworth 91311 Tel: (800) 409-1483 FAX: (619) 365-0512 Road 
Huntsville 35802 Tel: (818) 775-1333 

Hall-Mark Computer Wyle Electronics Waterburg 06705 
Tel: (205) 890-0302 FAX: (818) 775-1302 Tel: (203) 575-1575 

1175 Bordeaux Drive 3000 Bowers Avenue FAX: (203) 596-3232 Arrow/Schweber Anthem Electronics Sunnyvale 94089 Santa Clara 95051 
Electronics 1 Oldfield Drive Tel: (800) 409-1483 Tel: (408) 727-2500 ArrowlSchweber 
1015 Henderson Road Irvine 92718-2809 

Hall-Mark Computer 
FAX: (408) 727-5896 Electronics 

HUntsville 35805 Tel: (714) 768-4444 
Wyle Electronics 

860 N. Main st. Ext. 
Tel: (205) 837-6955 FAX: (714) 768-6456 1 Mauchly Wallinglord 06492 
FAX: (205) 721-1581 Irvine 92718 17872 Cowan Avenue Tel: (203) 265-7741 

Anthem Electronics Tel: (800) 409-1483 Irvine 92714 FAX: (203) 265-7988 Hall-Mark Computer 580 Menlo Drive Tel: (714) 863-9953 
4890 University Square Suite 8 Hall-Mark Computer FAX: (714) 263-0473 Hall-Mark Computer 
Huntsville 35816 Rocklin 95677 580 Menlo Drive Still River Corporate Ctr 
Tel: (800) 409-1483 Tel: (916) 624,9744 Suite 2 Wyle Elactronlcs 55 Federal Road 
Hamilton Hallmark FAX: (916) 624-9750 Rocklin 95765 26010 Mureau Road Danbury 0681 0 

Tel: (800) 409-1483 Suite 150 Tel: (800) 409-1483 4890 University Square Anthem Elactronics Calabasas 91302 
Suite 1 9369 Carroll Park Drive Hamilton Hallmark Tel: (818) 880-9000 Hamilton Hallmark 
Huntsville 35816 San Diego 92121 3170 Pullman Street FAX: (818) 880-5510 125 Commerce Court, 
Tel: (205) 837-8706 Tel: (619) 453-9005 Costa Mesa 92626 Unit 6 
FAX: (205) 830-2565 FAX: (619) 546-7893 Tel: (714) 641-4100 Zeus Arrow Cheshire 06410 

FAX: (714) 641-4122 Electronics Tel: (203) 271-2844 

~9~oS6~~~:t~~~i~e Anthem Electronics 
Hamilton Hallmark 

6276 San Ignacio FAX: (203) 272-1704 
1160 Ridder Park Drive Avenue 

Suite 120 San Jose 95131 2105 Lundy Avenue Suite E Plonaer Standard 
Huntsville 35805 Tel: (408) 453-1200 San Jose 95131 San Jose 95119 2 Trap Falls Road 
Tel: (205) 830-9526 FAX: (408) 441-4504 Tel: (408) 435-3500 Tel: (408) 629-4689 Shelton 06484 
FAX: (205) 830-9557 FAX: (408) 435-3720 FAX: (408) 629-4792 Tel: (203) 929-5600 

Arrow/Schwebar 
Pioneer Technologies Electronics Hamilton Hallmark Zeus Arrow FLORIDA 
Group 26707 West Agoura 4545 Viewridge Avenue Electronics 
4835 University Square Road San Diego 92123 6 Cromwell Street Anthem Electronics 
Suite 5 Calabasas 91302 Tel: (619) 571-7540 Suite 100 5200 NW 3rd Avenue 
Huntsville 35805 Tel: (818) 880-9686 FAX: (619) 277-6136 Irvine 92718 Suite 206 
Tel: (205) 837-9300 FAX: (818) 772-8930 Hamilton Hallmark Tel: (714) 581-4622 Ft. Lauderdale 33309 
FAX: (205) 837-9358 

Arrow/Schweber 21150 Califa Street FAX: (714) 454-4355 Tel: (305) 484-0990 

Wyle Electronics Electronics Woodland Hills 91367 
COLORADO Anthem Electronics 

7800 Governers Dr .. W. 48834 Kato Road Tel: (818) 594-0404 598 S. Northlake Blvd. 
Tower Building, 2nd Suite 103 FAX: (81 8) 594-82~4 Anthem Electronics Suite 1024 
Floor Fremont 94538 Hamilton Hallmark 373 Inverness Dr. S. Altamonte Sprgs 32701 
HUntsville 35807 Tel: (510) 490-9477 580 Menlo· Drive Englewood 80112 Tel: (813) 797-2900 
Tel: (205) 830-1119 FAX: (510) 490-1084 Suite 2 Tel: (303) 790-4500 FAX: (813) 796-4880 
FAX: (205) 830-1520 

Arrow/Schweber Rocklin 95762 FAX: (303) 790-4532 
Arrow/Schweber 

ARIZONA Electronics Tel: (916) 624-9781 Arrow/Schweber Electronics 
6 Cromwell FAX: (916) 961-0922 Electronics 400 Fairway Drive 

Alliance Electronics Suite 100 Pioneer Standard 61 Inverness Dr East Suite 102 
7550 East Redfield Rd Irvine 92718 5126 Clareton Drive Suite 105 Deerfield Beach 33441 
Scottsdale 85260 Tel: (714) 581-4622 Suite 106 Englewood 80112 Tel: (305) 429-8200 
Tel: (602) 261-7988 FAX: (714) 454-4206 Agoura Hills 91301 Tel: (303) 799-0258 FAX: (305) 428-3991 

Anthem Electronics Arrow/Schweber Tel, (818) 865-5800 FAX, (303) 799-0730 
Arrow/Schweber 

1555 West ·1oth Place Electronics Pioneer Standard Avnet Computer Electronics 
Suite 101 9511 Ridgehaven Court 217 Technology Drive 9605 Maroon Circle 37 Skyline Drive 
Tempe 85281 San Diego 92123 Suite 110 Englewood 80111 Suite 3101 
Tel: (602) 966-6600 Tel: (619) 565-4800 Irvine 92718 Tel: (800) 426-7999 Lake Mary 32746 
FAX: (602) 966-4826 FAX: (619) 279-8062 Tel: (714) 753-5090 Hall-Mark Computer ~~lx~(~M~~3:~~~0 Arrow/Schweber Arrow/Schweber Pioneer Technologies 9605 Maroon Circle 
Electronics Electronics 

r~~wo Robles 
Englewood 80111 ArrowlSchweber 

2415 West Erie Drive 1180 Murphy Avenue Tel: (800) 409-1483 Electronics 
Tempe 85282 San Jose 95131 San Jose 95134 Hamilton Hallmark ~~1t~ ~~~ Scout Dr. Tel: (602) 431-0030 Tel: (408) 441-9700 Tel: (408) 954-9100 12503 East Eucl~d Dr FAX: (602) 431-9555 FAX: (408) 453-4810 FAX: (408) 954-9113 Tampa 33607 

Suite 20 Tel: (813) 873-1030 Avnet Computer Avnet Computer Pioneer Standard Englewood 80111 FAX: (813) 873-0077 1626 South Edwards Dr 1 Mauchley 4370 La Jolla Village Tel: (303) 790-1662 
Tempe 85281 Irvine 92718 Drive FAX: (303) 790-4991 Avnet Computer 
Tel: (800) 426-7999 Tel: (800) 426-7999 San Diego 92122 Hamilton Hallmark 

541 S. Orlando Ave. 
Suite 203 Hall-Mark Computer Avnet Computer Tel: (619) 546-4906 710 Wooten Road Mailland 32751 4637 South 37th Place 371 Van Ness Way Wyle Electronics Suite 28 Tel: (800) 426-7999 Phoenix 85040 Torrance 90501 15370 Barranca Pkwy Colorado Springs 

Tel: (800) 409-1483 Tel: (800) 426-7999 Irvine 92713 80915 Hall-Mark Computer 
Pioneer Standard Avnet Computer Tel: (714) 753-9953 Tel, (719) 637-0055 10491 72nd 51. North 
1438 West Broadway FAX: (714) 753-9877 FAX: (719) 637-0088 Largo 34647 

15950 Bernardo Ctr Dr Tel: (800) 409-1483 Suite B-140 Suite 6 Wyle Electronics ~~~~e~~e~~~ono~~Y!~~ Tempe 85282 San Diego 92127 15360 Barranca Pkwy Hall-Mark Computer 
Tel: (602) 350-9335 Tel: (800) 426-7999 Suite 200 Blvd. 13700 58th SI. North 

Hamilton Hallmark Avnet Computer Irvine 92713 Suite 201 Suite 206 
4637 South 36th Place 1175 Bordeaux Drive Tel: (714) 753-9953 Englewood 80111 Clearwater 34620 
Phoenix 85040 Suite A FAX: (714) 753-9877 Tel: (303) 773-8090 Tel: (800) 409-1483 

Tel: (602) 437-1200 Sunnyvale 94089 Wyle Electronics Wyle Electronics Hamilton Hallmark 
FAX: (602) 437-2348 Tel: (800) 426-7999 2951 SUnrise Blvd. 451 East 124th Avenue 3350 N.W. 53rd Street 
Wyle Electronics Hall-Mark Computer Suite 175 Thornton 80241 Suite 105-107 

Rancho Cordova 95742 Tel: (303) 457-9953 Ft. Lauderdale 33309 4141 East Raymond 21150 Califa Street 
Tel: (916) 638-5282 FAX: (303) 457-4831 Tel: (305) 484-5482 Phoenix 85040 Woodland Hills 91367 FAX: (305) 484-2995 Tel: (602) 437-2088 Tel: (800) 409-1483 FAX: (916) 638-1491 

FAX: (602) 437-2124 
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NORTH AMERICAN DISTRIBUTORS (Cont'd) 

Hamilton Hallmark Arrow/Schwaber MARYLAND ZousArrow 
10491 72nd SI. North Eloctronlcs 

Wyla Electronics 
Electronics 1325 East 79th Street 

Largo 34647 1140 W Thorndale Rd 
Tel: (813) 541-7440 Itasca 60143 

Anthem Electronics 25 Upton Drive Suite 1 

FAX: (813) 544-4394 Tel: (708) 250-0500 
7168A Columbia Wilmington 01887 Bloomington 55425 
Gateway Drive Tel: (508) 658-4776 Tel: (612) 853-2280 

Hamilton Hallmark Avnot Computer Columbia 21046 FAX: (508) 694-2199 FAX: (612) 853-2298 

7079 University Blvd. 1124 Thorndale Ave Tel: (800) 239-6039 
Winter Park 32792 Bensenvillo 60106 Arrow/Schwaber 

MICHIGAN MISSOURI 

Tel: (407) 657-3300 Tel: (800) 426-7999 
FAX: (407) 678·4414 

Electronics Arrow/Schwaber Arrow/Schwaber 

Pioneer Technologies 
Hall-Mark Computer 9800J Patuxent Woods electronics Electronics 

1124 Thorndale Ave Drive 44720 Helm Street 2380 Schuetz Road 

~~~':forthlake Blvd 
Bensenville 60106 Columbia 21046 Plymouth 48170 St. Louis 63141 

Tel: (800) 409-1483 Tel: (301) 596-7800 Tel: (313) 462·2290 Tel: (314) 567-6888 

Suite 1000 FAX: (301) 596·7821 FAX: (313) 462-2686 FAX: (314) 567-1164 

Alia Monle Spgs 32701 Hamilton Hallmark 
Tel: (407) 834-9090 1130 Thorndale Ave Avnat Computer Avnet Computer :j~kTdo:~~i~r South 
FAX: (407) 834-0865 Bensenville 60106 7172 ColUmbia 41650 Garden Brk Ad 

Pioneer Technologies 
Tel: (800) 426-7999 Gateway Drive Suite 120 f:r~8~~j :~g~5999 
MTI Systems Sales 

Suite G Novi 48375 

~~~~uth Military Trail 
ColumbIa 21045 Tel: (800) 426·7999 

1140 West Thorndale Tel: (800) 426-7999 
~f~'5~~~r~~nm~r~t~~ ~~~~~~~~rc-rr~r~~~h 

Deerfield Beach 33442 Avenue 
Tel: (305) 428-8877 Itasca 60143 Hall-Mark Computer f:r~8~~j :g8~5483 
FAX: (305) 481·2950 Tel: (708) 250-8222 7172 Columbia Suite 120 

FAX: (708) 250-8275 Gateway Drive Novi 48375 

Wyle Electronics SuiteG Tel: (800) 409·1483 Hamilton Hallmark 

1000 112th Circle North Pioneer Standard Columbia 21046 Hamilton Hallmark 
3783 Rider Trail South 

SI. Petersburg 33716 2171 Executive Drive Tel: (800) 409·1483 f:r~3~~j ~2n~50 
Suite 800 Suite 200 44191 Plymouth Oaks 

Tel: (813) 579-1518 Addison 60101 Hamilton Hallmark Blvd. . FAX: (314) 291-0362 

FAX: (813) 579-1518 Tel: (708) 495-9680 10240 Old Columbia Suite 1300 

FAX: (708) 495-9831 Road Plymouth 48170 NEW HAMPSHIRE 

Zeus Arrow Columbia 21046 Tel: (313) 416-5806 

Electronics Wyle Electronics Tel: (410) 988-9800 FAX: (313) 416-5811 Avnet Computer 

~Td~kd'~:niuPt~i~~ 01 
2055 Army Trail Road FAX: (410) 381-2036 Hamilton Hallmark 

2 Executive Park Drive 

Suite 140 Bedford 03102 

Lake Mary 32746 Addison 60101 North Atlantic 41650 Garden Brk Rd Tel: (800) 426-7999 

Suite 800 Tel: (800) 853·9953 Industries Suite 100 

Tel: (407) 333-3055 Zeus Arrow 
Systems Division Novi 49418 NEW JERSEY 

FAX: (407) 333·9681 
7125 RiVer Wood Drive Tel: (313) 347-4271 

Electronics Columbia 21046 FAX: (313) 347-4021 Anthem Electronics 

GEORGIA 1140 W Thorndale Ave Tel: (301) 312-5800 Pioneer Standard 
26 Chapin Road, Unit K 

Itasca 60143 FAX: (301) 312-5850 Pine Brook 07058 

Anthem Electronics Tel: (708) 250-0500 
4505 Broadmoor S.E. Tel: (201) 227-7960 

2400 Pleasant Hill Rd INDIANA 
Pioneer Technologies Grand Rapids 49512 FAX: (201) 227-9246 

Suites 9 & 10 
Group Tel: (616) 698·1800 

Dululh 30136 Arrow/Schweber 
15810 Gaither Road FAX: (616) 698-1831 Arrow/Schweber 

Tel: (404) 931-3900 
Gaithersburg 20877 Pioneer Standard 

Electronics 

FAX: (404) 931-3902 
Electronics Tel: (301) 921·0660 4 East Slow Road 

7108 Lakeview FAX: (301) 670-6746 
44190 Plymouth Oaks Unit 11 

Arrow/Schweber Parkway West Drive 
Blvd. Marlton 08053 

Electronics Indianapolis 46268 Wyle Electronics Plymouth 48170 Tel: (609) 596·8000 

4250 E Riyergreen Pkwy Tel: (317) 299·2071 9101 Guilford Road Tel: (313) 525-1 800 FAX: (609) 596-9632 

Suite E FAX: (317) 299-2379 Suite 120 FAX: (313) 427·3720 

Duluth 30136 Avnet Computer 
Columbia 21046 

MINNESOTA 
Arrow/Schweber 

Tel: (404) 497-1300 
Tel: (301) 490-2170 Electronics 

FAX: (404) 476·1493 
655 West Carmel Drive FAX: (301) 490-2190 Anthem Electronics 

43 Route 46 East 

Suite 160 Pine Brook 07058 

Avnet Computer Carmel 46032 MASSACHUSETTS 7646 Golden Triangle Tel: (201) 227-7880 

3425 Corporate Way Tel: (800)426-7999 Drive FAX: (201) 227-2064 

SuiteG Hall-Mark Computer 
Anthem Electronics Eden Prairie 55344 

AVnet Computer 
Dululh 30136 

200 Research Drive Tel: (612) 944-5454 . 

Tel: (800) 426·7999 
655 West Carmel Drive Wilmingto'n 01887 FAX: (612) 944-3045 1-B Keystone Avenue 

Carmel 46032 Tel: (508) 657-5170 ~~~~in~~F 08003 
Hall-Mark Computer Tel: (800) 409-1483 FAX: (508) 657-6008 

Arrow/Schweber 

3425 Corporate Way Hamilton Hallmark 
Electronics Tel: (~OO) 426-7999 

Sune G 
Arrow/Schweber 10100 Viking Orive 

Duluth 30136 
655 West Carmel Drive Electronics Suite 100 Hall-Mark Computer 

Tel: (800) 40~·1483 
Suite 160 25 Upton Drive Eden Prairie 55344 l·B Keystone Avenue 

Carmel 46032 Wilmington 01887 Tel: (612) 941-5280 ~~~~int~F 08003 
Hamilton Hallmark Tel: (317) 575-3500 Tel: (508) 658-0900 FAX: (612) 942-7803 

3425 Corporate Way FAX: (317) 575-3535 FAX: (508)694-1754 
:;~~~7~nmFfou~~~ East 

Tel: (~OO) 409-1483 

Suite G & A Pioneer Standard Avnet Computer Hall-Mark Computer 
Duluth 30136 
Tel: (404) 623·5475 

9350 Priority Way W Dr 100 Centennial Drive Suite 410 10 Lanidex Plaza West 

FAX: (404) 623-5490 
Indianapolis 46250 Peabody 01960 Minnetonka 55343 Parsippany 07054 

Tel: (317) 573·0880 Tel: (800) 426-7999 Tel: (800) 426·7999 Tel: (800) 409-1483 

Pioneer Technologies FAX: (317) 573-0979 

~~16~~rn~~~~rD~i:e 
Hall-Mark Computer Hamilton Hallmark 

~~~~g Rivergreen Pkwy KANSAS 9800 Bren Road East ~~,df~to~~ Avenue 

Duluth 30136 Arrow/Schweber 
Peabody 01960 Suite 410 

Cherry II-iill 08003 
Tel: (404) 623-1003 

Tel: (800) 409-1483 Minnetonka 55343 

FAX: (404) 623·0665 
Electronics Tel: (800) 409·1483 Tel: (609) 424-0110 

9801 Legler Road Hamilton Hallmark FAX: (609) 751-2552 

Wyle Electronics Lenexa 66219 10 D Centennial Drive Hamilton Hallmark 

6025 The Corners Pkwy Tel: (913) 541-9542 Peabody 01960 9401 James Ave South Hamilton Hallmark 

Suite 111 FAX: (913) 541·0328 Tel: (508) 531-7430 Suite 140 10 Lanldex Plaza West 

Norcross 30092 Hall-Mark Computer 
FAX: (508) 532·9802 Bloomington 55431 Parsippany 07054 

Tel: (404) 441·9045 Pioneer Standard 
Tel: (612) 881·2600 Tel: (201) 515-5300 

FAX: (404) 441-9086 
10809 Lakeview Ave FAX: (612) 881-9461 FAX: (201) 515-1601 

Lenexa 66219 44 HartwelJ Avenue 

ILLINOIS 
Tel: (800) 409-1483 Lexington 02173 Pioneer Standard MTI Systems Sales 

Hamilton Hallmark 
Tel: (617) 861-9200 7625 Golden Triangle 43 Route 46 East 

Anthem Electronics 
FAX: (617) 863-1547 Drive Pine brook 07058 

1300 Remington Road 
10809 Lakeview Wyle Electronics 

.SuiteG Tel: (201) 882·8780 

Suite A 
Avenue Eden Prairie 55344 FAX: (201) 539-6430 

Schaumberg 60173 
Lenexa 66215 5 Oak Park Drive Tel: (612) 944-3355 
Tel: (913) 888·4747 Bedford 01803 

Tel: (708) 884-0200 FAX: (913) 888-0523 ~Mmm5:5~g9 
FAX: (612) 944-3794 

FAX: (708) 885-0480 



NORTH AMERICAN DISTRIBUTORS (Cont'd) 
PioneerStandard Pioneer Standard Hall·Mark Computer Pioneer Technologies f~~:~~~~r~~~ West 14·A Madison Road 60 Crossway Pk West 777 Dearborn Pk Lane 8905 Southwest 
Fairfield 07006 Woodbury, Long Island Suite L Numbus Ave, Suite 525 . 
Tel: (201) 575·3510 11797 Worthington 43085 Suite 160 Houston 77008 
FAX: (201) 575·3454 Tel: (516) 921·8700 Tel: (800) 409·1483 Beaverton 97005 Tel: (800) 426·7999 

Wyle Electronics 
FAX: (516) 921·2143 

Hamilton Hallmark 
Tel: (503) 626·7300 

Hall-Mark Computer 
115 Route 46. Bldg F Pioneer Standard 5821 Harper Road 

FAX: (503) 626·5300 
12211 Technology Blvd 

Mountain Lakes 07046 840 Fairport Park Solon 44139 Wyle Electronics Austin 78727 
Tel: (201) 402·4970 Fairport 14450 Tel: (216) 498·1100 9640 Sunshine Court Tel: (800) 409·1483 

NEW MEXICO 
Tel: (716) 381·7070 FAX: (216) 248·4803 Building G 

Hall-Mark Computer FAX: (716) 381·5955 Suite 200 
Hamilton Hallmark Beaverton 97005 4004 Beltline Road 

Alliance Electronics, Zeus Arrow 777 Dearborn Pk Lane Tel: (503) 643·7900 Suite 200 
Inc. Electronics Suite L FAX: (503) 646·5466 Dallas 75244 
3411 Bryn MawrN.E. 100 Midland Avenue Worthington 43085 Tel: (800) 409·1483 
Albuquerque 87101 Port Chester 10573 Tel: (614) 888·3313 PENNSYLVANIA 

Hall~Mark Computer Tel: (505) 292·3360 Tel: (914) 937·7400 FAX: (614) 888·0767 
FAX: (505) 275·6392 FAX: (914) 937·2553 Anthem Electronics 1235 North Loop West 

MTI Systems Sales 355 Business Clr Drive Houston 77008 
Avnst Computer NORTH CAROLINA 23404 Commerce Pk Horsham 19044 Tel: (800) 409·1483 
7801 Academy Road Road Tel: (215) 443·5150 Hamilton Hallmark Building 1, Suile 204 Anthem Electronics Beachwood 44122 FAX: (215) 675·9875 
Albuquerque 87109 4805 Greenwood Tel: (216) 464·6688 12211 Technology 
Tel: (800) 426·7999 Suite 100 FAX: (216) 464·3564 Avnet Computer Boulevard 

Raleigh 27604 213 Executive Drive Austin 78727 
NEW YORK Tel: (919) 782·3550 Pioneer Standard Suile 320 Tel: (512) 258·8848 

4433 interpoin! Blvd Mars 16046 FAX: (512) 258·3777 
Anthem Electronics Arrow/Schweber Dayton 45424 Tel: (800) 426·7999 Hamilton Hallmark 47 Mall Drive Electronics Tel: (513) 236·9900 
Commack 11725 5240 Greensdairy FAX: (513) 236·8133 Arrow/Schweber 11420 Page Mill Road 
Tel: (516) 864·6600 Road Electronics Dalias 75243 
FAX: (516) 493·2244 Raleigh 27604 Pioneer Standard 2681 Mosside Blvd Tel: (214) 553·4300 

Tel: (919) 876·3132 4800 East 131s1 Sireet Suite 204 FAX: (214) 553·4395 
ArrowlSchweber FAX: (919) 878·9517 Cleveland 44105 Monroeville 15146 Hamilton Hallmark Electronics Tel: (2t6) 587·3600 Tel.: (412) 856·9490 
3375 Brighton Henrietta Avnet Computer FAX: (216) 663·1004 8000 Westglen 
Townline Road 4421 Stuart Andrew Pioneer Technologies Houston 77063 
Rochester 14623 Boulevard Wyle Electronics 

~£~~ppa Drive 
Tel: (713) 781·6100 

Tel: (716) 427·0300 Suite 600 6835 Cochran Rd. FAX: (713) 953·8420 
FAX: (716) 427·0735 Charlotte 28217 Solon 44139 Pittsburgh 15238 Pioneer Standard 

Tel: (800) 426·7999 Tel: (216) 248·9996 Tel: (412) 782·2300 18260 Kramer Lane Arrow/Schwaber FAX: (412) 963·8255 
Electronics Hall-Mark Computer OKLAHOMA Austin 78758 
20 Oser Avenue 3510 Spring Forest Rd Pioneer Technologlos Tel: (512) 835·4000 
Hauppauge 11788 Suite B Arrow/Schwaber 

~~g~terprise Road 
FAX: (512) 835·9829 

Tel: (516) 231·1000 Raleigh 27604 Electronics Pioneer Standard 
FAX: (516) 231-1072 Tel: (800) 409·1483 12101 Easl51st Street Keith Valley- BUs.Clr 13765 Beta Road Suite 106 Horsham 19044 Dalias 75244 Avnet Computer Hamilton Hallmark Tulsa 74146 Tel: (215) 674·4000 
2 Penn Plaza 3510 Spring Forest Rd Tel: (918) 252·7537 Tel: (214) 263·3168 
Suite 1245 Suite B FAX: (918) 254·0917 ~~~~;I~~~~onlcs FAX: (214) 490·6419 
New York 10121 Raleigh 27604 Pioneer Standard 
Tel: (800) 426·7999 Tel: (800) 409·1483 Hamilton Hallmark Suite 111 10530 Rockley Road 5411 S. 125th E. Ave Marlton 08053-3185 
Avnet Computer Hamilton Hallmark Suile 305 Tel: (609) 985·7953 Suite 100 

Houston 77099 1057 E. Henrietta Road 5234 Greens Dairy Rd Tulsa 74146 FAX: (609) 985·8757 Tel: (713) 495·4700 Rochester 14623 Raleigh 27604 Tel: (918) 254·6110 
Tel: (800) 426·7999 Tel: (919) 878·0819 FAX: (918) 254·6207 TEXAS FAX: (713) 495·5642 

Hall-Mark Computer Pioneer Technologies Pioneer Standard Anthem Electronics Wyle Electronics 
2 Penn Plaza Group 9717 East 42nd Street 651 N. Piano Road 1810 Greenville Ave 
New York 10121 2200 Gateway Clr. Blvd Suite 105 Suite 401 Richardson 75081 
Tel: (800) 409·1483 Suite 215 Tulsa 74146 Richardson 75081 Tel: (214) 235·9953 

Morrisville 27560 Tel: (918) 665·7840 Tel: (214) 238·7100 FAX: (214) 644·5064 
Hal1~Mark Computer Tel: (919) 460·1530 FAX: (918) 665·189t FAX: (214) 238·0237 Wyle Electronics 1057 E Henrietta Road 
Rochester 14623 OHIO OREGON Antham Electronics 9208 Waterford Center 

Blvd Tel: (800) 409-1483 14050 Summit Drive Suite 150 
Hamilton Hallmark 

Arrow/Schwaber AlmacArrow Suite 119 Austin 78750 Electronics Electronics Tel: (512) 388·0049 933 Motor Parkway 6573 Cochran Road 9500 S.W. Nimbus Ave FAX: (512) 388·0271 Tel: (512) 345·8853 
Hauppauge 11788 Suite E Suite E FAX: (512) 345·9330 
Tel: (516) 434·7470 Solon 44139 Beaverton 97008 Arrow/Schweber Wyle Electronics FAX: (516) 434·7491 Tel: (216) 248·3990 Tel: (503) 629·8090 Electronics 2901 Wilcrest 
Hamilton Hallmark FAX: (216) 248·1106 FAX: (503) 645·0611 Brake Ctr III. Bldg M1 Suite 120 
1057 E Henrietta Road 11500 Metric Boulevard Houston 77099 Arrow/Schweber Anthem Electronics Suite 160 Rochester 14623 Electronics 9090 SW Gemini Drive Austin 78758 Tel: (713) 879·9953 
Tel: (716) 475·9130 8200 Washington Beaverton 97005 Tel; (512) 835·4180 FAX: (713) 879·9953 
FAX: (716)475·9119 Village Drive Tel: (503) 643·1114 FAX: (512) 832·5921 Zeus Arrow 
Hamilton Hallmark Centerville 45458 FAX: (503) 626·7928 Electronics 
3075 Veterans Tel: (5t3) 435·5563 Arrow/Schweber 3220 Commander Dr 
Memorial Hwy. FAX: (513) 435·2049 Avnet Computer Electronics Carrollton 75006 9750 SW Nimbus Ave. 3220 Commander Drive Ronkonkoma 11779 Avnet Computer Beaverton 97005 Carrollton 75006 Tel: (214) 380·4330 
Tel: (516) 737·0600 7764 Washington Tel: (800) 426·7999 Tel: (214) 380·6464 FAX: (214) 447·2222 
FAX: (516) 737·0838 Village Drive 

Hall~Mark Computer FAX: (214) 248·7208 UTAH 
MTI Systems Sales Dayton 45459 

9750 SW Nimbus Ave. Arrow/Schweber 1 Penn Plaza Tel: (800) 426·7999 
Beaverton 97005 Electronics Anthem Electronics 

250 West 34th Street Avnet Computer Teto (800) 409·1483 19416 Park Row 1279 West 2200 South 
New York 10119 2 Summit Park Drive Suite 190 

Salt Lake City 84119 
Tel: (212) 643·1280 Suite 520 Hamilton Hallmark Houston 77084 Tel: (801) 973·8555 
FAX: (212) 643·1288 Independence 44131 9750 SW Nimbus Ave. Tel: (713) 647·6868 FAX: (801) 973·8909 

Beaverton 97005 
Pioneer Standard Tel: (800) 426·7999 

Tel: (503) 526·6200 FAX: (713) 492·8722 ArrowlSchwebar 
68 Corporate Drive Hall-Mark Computer FAX: (503) 641·5939 Avnet Computer Electronics 
Binghamton 13904 5821 Harper Road 4004 Belt line 1946 West Parkway 
Tel: (607) 722·9300 Solon 44139 Suite 200 Boulevard 
FAX: (607) 722·9562 Tel: (800) 409·t483 Dallas 75244 

Salt Lake City 84119 
Tel: (801) 973·6913 Tel: (800) 426·799 FAX: (801) 972·0200 



intel® 
NORTH AMERICAN DISTRIBUTORS (Cont'd) 

Avnet Computer ~~~~ele~6ThA~~o~~~.ies ALASKA ONTARIO Pioneer/Pioneer 
1100 East 6600 South 155 Colonnade Rd .. S. 
Suite 150 Suite 100 Avnet Computer Arrow/Schwaber Suite 17 
Salt lake City 84121 Bellevue 98007 1400 W Benson Blvd Electronics ~:F{gM~~l.~~40 Tel: (800) 426-7999 Tel: (206) 644-7500 Suite 400 36 Antares Drive 

Hall-Mark Computer Wyle Electronics ~~~~~~aO~e4~~:~~99 Unill00 FAX: (613) 226-6352 

1100 East 6600 South 15385 NE 90lh SI ~:F:(~~~~~l.~g503 QUEBEC 
Suite 150 Redmond 98052 FAX: (613) 723-2018 
Salt Lake City Tel: (206) 881-1150 CANADA Arrow/Schwaber 
Tel: (800) 409-1483 FAX: (206) 881-1567 Arrow/Schwaber Electronics 

Hamilton Hallmark ALBERTA Electronics 1100 Street Regis Blvd 
WISCONSIN 1093 Meyerside, Unit 2 Dorval H9P 2T5 

1100 East 6600 South Avne! Computer Mississauga L5T 1 M4 Tel: (514) 421-7411 
Suite 120 Arrow/Schwaber 1144 29th Avenue NE Tel: (416) 670-2010 FAX: (514) 421-7430 Salt Lake City 84121 Electronics Suite 108 FAX: (416) 670-5863 
Tel: (801) 266-2022 200 N. Patrick Calgary T2E 7Pl Gates Arrow 
FAX: (801) 263-0104 Suite 100 Avnet Computer Electronics 

Brookfield 53045 Tel: (800) 387-3406 Canada System 500 Soul. Wyle Electronics Tet: (414) 792-0150 Pioneer/Pioneer ~~fi~~~~~ig?BWd. 5~~b~~·~~~ti~W9 Ave 1325 West 2200 South FAX: (414) 792-0156 560,1212-31 Ave. NE Suite E 
West Vaiiey 84119 Avnet Computer Calgary T2E 7S8 Mississuaga L5T 2L 1 Tel: (418) 871-7500 

Tel: (801) 974-9953 2440 South 179th St Tel: (403) 291-1988 Tel: (800) 387-3406 FAX: (418) 871-6816 

FAX: (801) 972-2524 New Berlin 53416 FAX: (403) 295-8714 Avnet Computer Avnet Computer 
Tel: (800) 426-7999 BRITISH COLUMBIA 190 Colonade Road 7575 Trans Canada 

WASHINGTON 
~:F(~30~~~l.~~06 Suite 601 Hall-Mark Computer AlmacArrow st. Laurent H4T 1 V6 

AlmacArrow 2440 Soulh 1791h SI Electronics Tel: (800) 265-1135 
Electronics New Berlin 53146 8544 Baxter Place Canada System 
14360 S.E. Easlgale Tel: (BOO) 409-1483 Burnaby V5A 4T8 Engineering Group Hamilton Hallmark 

ii'e~fevue 98007 
151 Superior Boulevard 7575 Transcanada Hwy 

Hamilton Hallmark Tel: (604) 421-2333 Mississuaga L5T 2L 1 Suite 600 
Tel: (206) 643-9992 2440 Soulh 1791h SI FAX: (604) 421-5030 Tel: (800) 387-3406 Sireet Laurent H4T 2V6 
FAX: (206) 643-9709 New Berlin 53146 Hamilton Hallmark Tel: (514) 335-1000 

Tel: (414) 797-7844 8610 Commerce Court Hamilton Hallmark FAX: (514) 335-2481 Anthem Electronics FAX: (414) 797-9259 Burnaby V5A 4N6 151 Superior Blvd., 
19017 .12Oth Ave N.E. Unit 1-6 Pioneer/Pioneer 
Suite 102 Pionoor Standard Tel: (604) 420-4101 Mississauga L5T 2L 1 520 McCaffrey 
Bolhell 98011 120 Bishops Way FAX: (604) 420-5376 Tel: (416) 564-6060 Street Laurent H4T lNt 
Tel: (206) 483-1700 Suite 163 Pioneer/Pioneer FAX: (416) 564-6033 Tel: (514) 737-9700 
FAX: (206) 486-0571 Brookfield 53005 4455 North 6 Road FAX: (514) 737-5212 

Tel: (414) 780-3600 Rochmond V6V 1 P6 Hamilton Hallmark 
Avnet Computer FAX, (414) 780-3613 

Tel: (604) 273-5575 190 Colonade Road 
8630 154th Ave, NE Nepean K2E 7J5 
Redmond 98052 WyJe Electronics FAX: (604) 273-2413 Tel: (613) 226-1700 
Tel: (800) 426-7999 150 North Patrick 

MANITOBA FAX: (613) 226-1184 
Building 7, Suite 150 

Hamilton Hallmark Brookfield 53045 Pioneer/Pioneer Pioneer/Pioneer 
8630 154th Avenue Tel: (414) 879-0434 540 Marjorie Street 341 5 American Drive 
Redmond 98052 FAX: (414) 879-0474 Mississauga L4V 1 T6 
Tel: (206) 881-6697 Winnipeg R3H OS9 Tel: (416) 507-2600 
FAX: (206) 867-0159 FAX: (416) 507-2831 



NORTH AMERICAN SERVICE OFFICES 
Computervision 

Intel Corporation's North American Preferred Service Provider 
Central Dispatch: 1-800-876-SERV (1-800-876-7378) 

ALABAMA GEORGIA MICHIGAN NORTH CAROLINA UTAH 
Birmingham Atlanta Detroit Ashville Salt Lake Cily 
Huntsville 

HAWAII Flint Charlotte 
VERMONT 

ALASKA 
Grand Rapids Greensboro 

Honolulu Lansing Raleigh White River Junction 
Anchorage 

ILLINOIS Troy Wilmington VIRGINIA 
ARIZONA Chicago MINNESOTA OHIO Charlottesville 

Phoenix Wood Dale Minneapolis Cincinnati Richmond 
Tucson 

INDIANA Cleveland Roanoke 
MISSOURI Virginia Beach 

ARKANSAS Carmel Columbus 

North Little Rock Evansville 
Springfield Dayton WASHINGTON Street Louis 

CALIFORNIA 
FI. Wayne OKLAHOMA Renton 
South Bend MISSISSIPPI Oklahoma City Richland 

Concord Jackson 
Los Angeles IOWA Tulsa WASHINGTON D.C: 
Ontario Cedar Rapids NEW HAMPSHIRE OREGON 
Orange Davenport Manchester* WEST VIRGINIA 

Beaverton 
Redwood City West Des Moines Charleston 

MONTANA Sacramento PENNSYLVANIA WISCONSIN 
San Diego KANSAS Butte Camp Hill 

Kansas City Milwaukee 
San Francisco NEBRASKA Erie 
Van Nuys Wichita Pittsburgh CANADA Omaha 

COLORADO KENTUCKY Wayne Calgary 

Louisville NEW JERSEY Edmonton 
Colorado Springs SOUTH CAROLINA 

Madisonville Cherry Hill Fredericton 
Denver Hamilton Township Charleston Halifax 

CONNECTICUT LOUISIANA Westfield Columbia Mississauga 
Baton Rouge Greenville Montreal E. Windsor NEW MEXICO 

Middlebury New Orleans TENNESSEE Ottawa 
Albuquerque 

Chattanooga Toronto 
FLORIDA MAINE Vancouver, BC· 

Auburn NEW YORK Knoxville 
Ft. Lauderdale Albany Memphis Winnipeg 
Jacksonville MARYLAND Binghampton Nashville Quebec City 
Miami BaHimore Buffalo Regina 
Orlando Farmingdale 

TEXAS St.John's 
Pensacola MASSACHUSETTS New York City Austin 
Tampa Bedfoird Rochester Houston 

S. Easton Dryden Dallas 
Tyler 



9 781555 122560 


