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inter MODEL 225 
INTELLEC@SERIES 11/85 

MICROCOMPUTER DEVELOPMENT SYSTEM 

• Complete microcomputer development 
system for MCS®-S6, MCS®-S5, 
MCS®-SO, and MCS®-4S 
microprocessor families 

• High performance SOS5A-2 CPU, 
64K bytes RAM memory, and 
4K bytes ROM memory 

• Self-test diagnostic capability 

• Built-in interfaces for high speed paper 
tape reader Ipunch, printer, and univer­
sal PROM programmer 

• Integral 250K byte floppy disk drive 
with total storage capacity expandable 
to over 2M bytes of floppy disk storage 
and 7.3M bytes of hard disk storage 

• Powerful ISIS-II Disk Operating System 
with relocating macroassembler, 
linker, locater, and CRT based editor 
CREDIT 

• Supports PL/M, FORTRAN, BASIC, 
PASCAL and COBOL high level 
languages 

• Software compatible with previous 
Intellec ' systems 

The Intellec Series 11/85 Model 225 Microcomputer Development System is a performance enhanced , com ­
plete microcomputer development system integrated into one compact package . The Model 225 includes 
a CPU with 64K bytes of RAM , 4K bytes of ROM , a 2\JOO-character CRT , detachable full ASCII keyboard wi th 
cursor controls and upperllower case capability, and a 250K-byte floppy disk drive. Powerful ISIS·II Disk 
Operating System software allows the Model 225 to be used quickly and efficiently for assembling and 
debugging programs for Intel ' s MCS-86, MCS-85, MCS-80 , or MCS-48 microprocessor familie s. ISIS-II per­
forms all file handling operations for the user, leaving him free to concentrate on the details of his own 
application . When used with an optional in-circuit emulator (lCETM ) module , the Model 225 provides all of 
the hardware and software development tools necessary for the rapid development of a microcom puter­
based product. Optional storage peripherals provide over 2 million bytes of floppy disk , and 7.3 million of 
hard disk storage capacity . 

The foll owing are trademarks of Intel Corporation and may be used only to identify Intel products : expo Inlellec. Mult ibus . i. iS BC . Multimodule . ICE. iSBX . PROMPT. ieS . Library 
Manager: Promware . Ins ite. MeS . RMX. Intel. Megachassi s, UP!. Intelevision. Micromap . ~Scope and 'he combina tion of ICE . ieS. iS BC. iS BX. MeS. or RMX and a numerical 
suffix. 
© Intel Corp oration 1980 10-1 121599-001 Rev . A 



MODEL225 

FUNCTIONAL DESCRIPTION 

Hardware Components 

The Intellec Series 11/85 Model 225 is a highly­
integrated microcomputer development system 
consisting of a CRT chassis with a 6-slot cardcage, 
power supply, fans, cables, single floppy disk 
drive, and two printed circuit cards. A separate, 
full ASCII keyboard is connected with a cable. 
A block diagram of the Model 225 is shown in 
Figure1. 

CPU Cards - The master CPU card contains its 
own microprocessor, memory, I/O, interrupt and 
bus interface circuitry implemented with Intel's 

8·LEVEL 

K? 64K BYTES 4K BYTES PRIORITY 
RAM ROM PANEL 

INTERRUPT CONTROL 
8259A 

high technology LSI components. Known as the 
integrated processor card (IPC), it occupies the 
first slot in the cardcage. A second slave CPU card 
is responsible for all remaining I/O control 
including the CRT and keyboard interface. This 
card, mounted on the rear panel, also contains its 
own microprocessor, RAM and ROM memory, and 
1/0 interface logic, thus, in effect, creating a dual 
processor envi"ronment. Known as the 1/0 con­
troller (IOC), the slave CPU card communicates 
with the ~PC over an 8-bit bidirectional data bus. 

Expansion - Five remaining slots in the cardcage 
are available for system expansion. Additional 
expansion of 4 slots can be achieved through the 
addition of an Intellec Series II expansion chassis. 

LOCAL 
INTERRUPT 
CONTROL 

I t 

8259A 

• I I 

SERIAL SERIAL BAUD RATE 

CHANNELO CHANNEL1 ~ GENERATOR & 
REAL·TIME CLOCK 8251A 8251A 

8253A 

I I 
? INTELLEC BUS ;J 

I I 
BUS 

PRIORITY SYSTEM CONTROLLER 8080A·2 8085A·2 BIDIRECTIONAL 

8219 RESOLUTION CLOCKS CPU CPU DRIVER 

1 I I 
CABLE BUS ? 

-.:.II ~ Y cp 9 8228 8253 

DMA 
8K RAM SYSTEM INTERVAL 

CONTROLLER TIMER 
8041A 

t f t 
CPU 

.... ,.. 

t ~ IOC BUS ,J 
... ,.. ... ... ,.. 

? PIO BUS ? 

.... ".. .... ".. 8 ! ! f 
8271 8275 

TAPE FLOPPY CRT KEYBOARD PRINTER TAPE 

CONTROLLER CONTROLLER PUNCH READER 

Figure 1. Intellec Series 11/85 Model 225 Microcomputer Development System Block Diagram 
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inter MODEL225 

System Components 

The heart of the IPC is an Intel NMOS 8-bit micro­
processor, the 8085A-2, running at 4.0 MHz. 64K 
bytes of RAM memory are provided on the board 
using 16K RAMs. 4K of ROM is provided, pre­
programmed with system bootstrap "self-test" 
diagnostics and the Intellec Series 11/85 System 
Monitor. The eight-level vectored priority inter­
rupt system allows interrupts to be individually 
masked. Using Intel's versatile 8259A interrupt 
controller, the interrupt system may be user pro­
grammed to respond to individual needs. 

Input/Output 

IPC Serial Channels - The I/O subsystem in the 
Model 225 consists of two parts: the 10C card and 
two serial channels on the IPC itself. Each serial 
channel is RS232 compatible and is capable of run­
ning asynchronously from 110 to 9600 baud or syn­
chronously from 150 to 56K baud. Both may be 
connected to a user defined data set or terminal. 
One channel contains current loop adapters. Both 
channels are implemented using Intel's 8251 A 
USART. They can be programmed to perform a 
variety of I/O functions. Baud rate selection is 
accomplished through an Intel 8253 interval timer. 
The 8253 also serves as a real-time clock for the 
entire system. I/O activity through both serial 
channels is signaled to the system through a 
second 8259A interrupt controller, operating in a 
polled mode nested to the primary 8259A. 

IOC Interface - The remainder of system I/O 
activity takes place in the 10C. The 10C provides 
interface for the CRT, keyboard, and standard 
Intellec peripherals including printer, high speed 
paper tape reader/punch, and universal PROM 
programmer. The 10C contains its own independ­
ent microprocessor, an 8080A-2. The CPU controls 
all I/O operations as well as supervising 
communications with the IPC, 8K bytes of ROM 
contain all I/O control firmware. 8K bytes of RAM 
are used for CRT screen refresh storage. These 
do not occupy space in Intellec Series II main 
memory since the 10C is a totally independent 
microcomputer subsystem. 

Integral CRT 

Display - The CRT is a 12-inch raster scan type 
monitor with a 50/60 Hz vertical scan rate and 
15.5kHz horizontal scan rate. Controls are pro­
vided for brightness and contrast adjustments. 
The interface to the CRT is provided through an 
Intel 8275 single-chip programmable CRT con-
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troller. The master processor on the IPC transfers 
a character for display to the 10C, where it is 
stored in RAM. The CRT controller reads a line at a 
time into its line buffer through an Intel 8257 DMA 
controller and then feeds one character at a time 
to the character generator to produce the video 
signal. Timing for the CRT control is provided by 
an Intel 8253 interval timer. The screen display is 
formatted as 25 rows of 80 characters. The full set 
of ASCII characters is displayed, including lower 
case alphas. 

Keyboard - The keyboard interfaces directly to 
the 10C processor via an 8-bit data bus. The 
keyboard contains an Intel UPI_41TM Universal 
Peripheral Interface, which scans the keyboard, 
encodes the characters, and buffers the 
characters to provide N-key rollover. The 
keyboard itself is a high quality typewriter style 
keyboard containing the full ASCII character set. 
An upperllower case switch allows the system to 
be used for document preparation. Cursor control 
keys are also provided. 

Peripheral Interface 

A IJPI-41 Universal Peripheral Interface on the 10C 
board provides interface for other standard 
Intellec peripherals including a printer, high 
speed paper tape reader, high speed paper tape 
punch, and universal PROM programmer. Com­
munication between the IPC and 10C is maintained 
over a separate 8-bit bidirectional data bus. Con­
nectors for the four devices named above, as weli 
as the two serial channels, are mounted directly 
on the 10C itself. 

Control 

User control is maintained through a front panel, 
conSisting of a power switch and indicator, 
reset/boot switch, run/halt light, and eight inter­
rupt switches and indicators. The front panel cir­
cuit board is attached directly to the IPC, allowing 
the eight interrupt switches to connect to the 
primary 8259A, as well as to the Intellec Series II 
bus. 

Integral Floppy Disk Drive 

The integral floppy disk is controlled by an Intel 
8271 single chip, programmable floppy disk con­
troller. It transfers data via an Intel 8257 DMA con­
troller between an 10C RAM buffer and the 
diskette. The 8271 handles reading and writing of 
data, formatting diskettes, and reading status, all 
upon appropriate commands from the 10C 
microprocessor. 
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MULTIBUS™ Interface Capability 

All Intellec Series 11/85 models implement the 
industry standard MUL TIBUS protocol. The 
MULTIBUS protocol enables several bus masters, 
such as CPU and DMA devices, to share the bus 

SPECIFICATIONS 

Host Processor (lPC) 

8085A-2 based, operating at 4.0 MHz. 
RAM - 64K on the CPU card 
ROM - 4K (2K in monitor, 2K in boot/diagnostic) 
Bus - MULTIBUS™ bus, maximum transfer rate 
of 5 MHz 
Clocks - Host processor, crystal controlled at 
4.0 MHz, bus clock, crystal controlled at 9.8304 
MHz 

I/O Interfaces 

Two Serial I/O Channels, RS232C, at 110-9600 baud 
(asynchronous) or 150-56K baud (synchronous). 
Baud rates and serial format fully programmable 
using Intel 8251A USARTs. Serial Channel 1 addi­
tionally provided with 20 mA current loop. Parallel 
I/O interfaces provided for paper tape punch, 
paper tape reader, printer, and UPP-103 Universal 
PROM Programmer. 

Interrupts 

8-level, maskable, nested priority interrupt net­
work initiated from front panel or user selected 
devices. 

Direct Memory Access (DMA) 

Standard capability on MUL TIBUS interface; 
implemented for user selected DMA devices 
through optional DMA module-maximum transfer 
rate ot5 MHz. 
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and memory by operating at different priority 
levels. Resolution of bus exchanges is syn­
chronized by a bus clock signal derived 
independently from processor clocks. Read/write 
transfers may take place at rates up to 5 MHz. The 
bus structure is suitable for use with any Intel 
microcomputer family. 

Memory Access Time 

RAM - 470 ns max 
PROM - 540 ns max 

Illtegral Floppy Disk Drive 

Floppy Disk System Capacity -
250K bytes (formatted) 

Floppy Disk System Transfer Rate -
160K bits/sec 

Floppy Disk System Access Time -
Track to Track: 10 ms max 
Average Random Positioning: 260 ms 
Rotational Speed: 360 rpm 
Average Rotational Latency: 83 ms 
Recording Mode: FM 

Physical Characteristics 

CHASSIS 

Width -17.37 in. (44.12 cm) 
Height -15.81 in. (40.16 cm) 
Depth -19.13 in. (48.59 cm) 
Weight - 731b. (33 kg) 

KEYBOARD 

Width -17.37 in. (44.12 cm) 
Height - 3.0 in. (7.62 cm) 
Depth - 9.0 in. (22.86 cm) 
Weight - 6 lb. (3 kg) 

AFN-014248 
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Electrical Characteristics 

DC POWER SUPPLY 

Typical 
Volts Amps System 

Supplied Supplied Requirements 

+ 5± 5% 30.0 17.0 
+12 ± 5% 2.5 1.1 
-12±5% 0.3 0.1 
-10 ± 5% 1.0 0.08 
+ 15 ± 5%' 1.5 1.5 
+24±5%' 1.7 1.7 

'Not available on bus. 

AC REQUIREMENTS FOR MAINFRAME 

110V, 60 Hz - 5.9 Amp 
220V, 50 Hz - 3.0 Amp 

Environmental Characteristics 

Operating Temperature -16°C to 32°C 
(61 ° F to 90°F) 

Humidity - 20% to 80% 

ORDERING INFORMATION 

Part 
Number Description 

MDS-225' Intellec' Series 11/85 Model 225 
Microcomputer 
Development System (11 OV 160 Hz) 

MDS-226' Intellec' Series 11/85 Model 226 
Microcomputer 
Development System (220V 150 Hz) 

"'MDS" is an ordering code only, a~d is not used as a product 
name or trademark. MDS") is a registered trademark of 
Mohawk Data Sciences Corp. 

Equipment Supplied 

Model 225 Chassis including: 
Integrated Processor Card (IPC) 
1/0 Controller Board (laC) 
CRT 
ROM-Resident System Monitor 

Detachable keyboard 
ISIS-II System Diskette with MCS-80 I MCS-85 

Macroassembler 
ISIS-II CREDIT Diskette CRT-Based Text Editor 

Documentation Supplied 

A Guide to Microcomputer Development Systems, 
9800558 

Intellec® Series 1/ Model 22X/23X Instal/ation 
Manual, 9800559 

ISIS-I/ System User's Guide, 9800306 

Intellec(~ Series 1/ Hardware Reference Manual, 
9800556 

8080/8085 Assembly Language Programming 
Manual, 9800301 

ISIS-II 8080/8085 Assembler Operator's Manual, 
9800292 

Intel/ec'~ Series 1/ Systems Monitor Source 
Listing, 9800605 

Intel/ec'" Series II Schematic Drawings, 9800554 

ISIS-I/ CREDIT (CRT-Based Text Editor) User's 
Guide, 9800902 

10-5 

Additional manuals may be ordered from any Intel 
sales representative or distributor office, or from 
Intel Literature Department, 3065 Bowers Avenue, 
Santa Clara, California 95051. 
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INTELLEC PROMPT 48 
MCS·48 MICROCOMPUTER DESIGN AID 

Complete low cost design aid and 
EPROM programmer for revolutionary 
MCS·48 single component computers 

Simplifies microcomputing, allowing user 
to enter, run, debug, and save machine 
language programs with calculator·like 
ease 

Utilizes two removable 8·bit MCS·48 
CPUs 

8748 CPU with erasable, reprogram· 
mabie on·chip program memory 
8035 CPU with off·chip program 
memory 

1 K·byte erasable, reprogram mabie on· 
chip (8748), expandable program memo 
ory, 1 K·byte RAM in PROMPT system 

64 bytes RAM on·chip, expandable 
register memory 

1 . 

256 bytes expandable RAM data memory 
in PROMPT system 

27 on·chip TTL compatible expandable 
110 lines 

On·chip clock, internal timer/event 
counter, two vectored interrupts, eight 
level stack control 

Single + 5V DC system power 
requirement 

Integral keyboard and displays (no tele· 
typewriter or CRT terminal required) 

Extensive PROMPT 48 monitor, allowing 
system 110, bus, and memory expansion 

Includes comprehensive design library 

The Intellec Prompt 48 MCS-48 Microcomputer Design Aid is a low cost , fully-assembled design aid for the revolu­
tionary 8748 single component microcomputer. PROMPT 48 simplifies the programming of MCS-48 systems - pro­
grams may be entered and debugged with calculator-like ease on the large, informative display and keyboard panel. 
The comprehensive design library with tutorial manual is ideal for newcomers to microcomputing. PROMPT 48's 
panel connector allows easy access to 1/0 ports and system bus. Thus users can expand program memory beyond the 
1K bytes provided internally. 

INlIl COIIPORATMlN ASSIIoIES NO RESPONSllmy fOR THE US[ Of ANY CmCIJITRY OTHER THAN CIRCUITRY EIoflOO[O IN AN INTEL PllOOUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPI.[O. 
" INTEl COIIPORATlON, )979 
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INTELLEC PROMPT 48 

FEATURES 

Single Component Compu.ter 
The 8748 is the first microcomputer fully integrated on 
one component. All elements of a computing system are 
provided, including CPU, RAM, I/O, timer, interrupts, and 
erasable, reprogram mabie nonvolatile program memory. 

Programming Socket 
PROMPT's programming socket programs this revolu· 
tionary " smart PROM"-the 8748-in a highly reliable, 
convenient manner. A fail·safe interlock ensures the 
device is properly inserted before applying program­
ming pulses. Each location may be individually pro­
grammed, one byte at a time. A read-before-write 
programming algorithm prevents device damage by 
inadvertently programming unerased memory. 

MCS·48 Processors 
The execution socket accepts either an 8035 or an 8748 
MCS-48 processor. Both are supplied with each 
PROMPT 48, and either can serve as heart of the 
PROMPT system. There are no processors within the 
PROMPT 48 mainframe, which instead contains monitor 
ROM and RAM, user RAM, peripherals, drivers, and 
sophisticated control circuitry. Once a processor is 
seated in the execution socket and power is applied, the 
PROMPT system comes to life. Various access modes 
may be selected such as program execution from 
PROMPT system RAM, or from on-chip PROM. Thus pro­
grams may first be executed from PROMPT RAM with 
the 8035 processor. When debugging is complete, the 
8035 (execution socket) processor can program the 8748 
(programming socket) processor. Finally, a programmed 
8748 processor .may be exercised by itself from the 
execution socket. The execution socket processor runs 
either monitor or user programs. 

System Monitor 
The system reset command initializes the PROMPT 
system and enters the monitor. The monitor interrupt 
command exits a user program gracefully, preserving 
system status and entering the monitor. The user inter­
rupt command causes an interrupt only if the PROMPT 
system is running a user program. A comprehensive 
system monitor resides in four 1 K-byte read only 
memories. It drives the PROMPT keyboard and displays 
and responds to commands and functions. fhe top 16 
bytes of on-Chip program memory must be used by the 
PROMPT system to switch between monitor and user 
programs. It requires one level of the MCS-48 eight-level 
stack. 

Commands 

PROMPT 48's commands are grouped and color-coded 
to simplify access to the 8748's separate program and 
data memory. Registers, data memory, or program mem­
ory, may be examined and modified with the examine 
and modify commands. Then either the next or previous 
register and memory locations may be accessed with 
one keystroke. Programs may be exercised in three 
modes. The go no break (GO NO BREAK) runs in real 
time. The go with break (GO WITH BREAK) mode is not 

real time - after each instruction the MCS-48 program 
counter is compared against pending breakpoint!\. If no 
break is encountered, execution resumes. The go single 
step (GO SINGLE STEP) mode exercises one instruction 
at a time. Commands are like sentences, with param­
eters separated by [i] NEXT. Eadh command ends with 
[i] EXECUTE/END. In addition to the PROMPT basic 
commands, thirteen functions simplify programming. 
Each is started merely by pressing a hex datalfunction 
key and entering parameters as required, as shown in 
Table 1. 
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Cable Interface 
An optional cable, PROMPT-SER, directly connects the 
PROMPT system to virtually any terminal via a rear 
access slot. 
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Key Funcllon 

I}] Port 2 map 

[}] Program EPROM 

~ Byte search 
(with optional 
mask) 

~ Word search 
(with optional 
mask) 

[!] Hex calculator 

I2l 8748 program 
lor debug 

[!] Compare 

[!] Move memory 

~ Access 

[ID Breakpoint 

[9 Clear 

@I Dump 

[]] Enter 

IIJ Fetch 

Operallon 

Allows specification of direction of each pin 
on port 2. Port 2 is multiplexed to address 
external program memory and expand 110. 
Thus it must\be buffered; the P2 map com­
mand establishes the direction of buffering. 

Programs 8748 EPROMs. 

Sweeps through register, data, or program 
memory searching for byte matches. Start· 
ing and ending memory addresses are spe­
cified. 

Sweeps through register, data, or program 
memory searching for word matches. Start­
ing and ending memory addresses are spe­
cified. 

Computes hexadecimal sums and differ­
ences. 

Sim ilar to program EPROM, but ensures that 
the top of program memory contains moni­
tor re-entry code for debugging . 

Verifies any portions of EPROM program 
memory against PROMPT memory. 

Allows blocks of regi ster, data, or program 
memory to be moved. 

Specifies one of six access modes for PRO­
MPT 48. For example EPROM, PROMPT 
RAM, or external program memory, and a 
variety of input/output options may be 
selected. 

Allows any or all of the eight breakpoints to 
be set and cleared. 

Clears portions of regi ster, data, or program 
memory. 

Dumps register, data, or program memory to 
PROMPT's serial channel : for example, a 
teletypewri ter paper tape punch . 

Enters (reads) register, data, or program 
memory from PROMPT's serial channel. 

Fetches programs from EPROM to PROMPT 
RAM . 

Table 1_ PROMPT 48 Commands and Functions 

Access 
Easy access to the pins of the executing processor is 
provided via the 110 ports and bus connector. Only the 
EA external access, SS single step, and X1, X2 clock 
inputs are reserved for the PROMPT system. 

Expansion 
Program or data memory may be expanded beyond that 
provided on-chip or in the PROMPT system. 1/0 ports 
may be expanded, as with the 8243, or peripheral con­
trollers may be memory-mapped. The 1/0 ports and Bus 
connector allows the execution socket processor to be 
directly interfaced to prototype systems, yet be con­
trolled from the PROMPT panel. 

Control 
The commandlfunction group panel keyboard and dis­
plays completely con trol PROMPT 48-a teletypewriter 
or CRT terminal is not needed. A hyphen prompting 
character appears whenever a command or function can 
be entered. Addresses and data are shown whenever 
examining registers and memory. Parameters for com­
mands and functions are also shown. 
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INTELLEC PROMPT 48 

FUNCTIONAL DESCRIPTION 
"PROMPT" stands for PROgraMming Tool. It Is a pro­
grammer for 8748 EPROMs, and a versatile aid for 
debugging MCS-48 programs. Programs can be entered 
via its Integral panel keyboard, programming socket, or 
serial channel. Almost any terminal can be Interfaced to 
the serial channel, Including a teletypewriter, CRT, or an 
Intellec microcomputer development system. Intellec 
PROMPT 48 simplifies the programming of MCS-48 
systems. Like the 8748 It Is radically new, highly In­
tegrated, and expandable. Like the MCS·48 family, it Is 
low cost, and Ideal for small applications and programs. 
It Is a design aid, not a development system with 
sophisticated software and peripherals. 

MCS-48 Processors 
PROMPT 48 comes complete with two of Intel's revolu­
tionary MCS-48 processors: an 8748-4 Single Compo­
nent 8-Blt Microcomputer and and 8035-4 Single Compo­
nent 8-Blt Microcomputer. Advances In n-channel MOS 
technology allow Intal, for the first tima to integrate Into 
one 40-pin component all computer functions: 
8-blt CPU 
1 K x 8-blt EPROM/ROM program memory 
64 x 8-bit RAM data memory 
27 Input/output lines 
8-blt timer/event counter 

Performance - More than 90 instructions - each one 
or two cycles - make the single chip MCS-48 equal in 
performance to most multi-chip microprocessors. The 
MCS-48 Is an efficient controller and arithmetic pro­
cessor, with extensive bit handling, binary, and BCD 
arithmetic instructions. These are encoded for 
minimum program length; 70% are single byte opera­
tion codes, and none Is more than two bytes. 

Flexibility - Three interchangeable, pin-compatible 
devices offer flexibility and low cost in development and 
production, as follows: 

8748 - with user-programmable and erasable EPROM 
program memory for prototype and pre-productions 
systems. 
8048 - with factory-programmed mask ROM memory 
for low-cost, high volume production. 
8035 - without program memory, for use with external 
program memories. 

Circuitry - Each MCS-48 processor operates on a 
single + 5V supply, with internal oscillator and clock 
driver, and circuitry for Interrupts and resets. Extra cir­
cuitry is inthe 8048 ROM processor to allow low power 
standby operation. The 64 x 8 RAM data memory can be 
independently powered. 

Compatibility - For systems requiring additional com­
patibility, the MCS-48 can be expanded with the new 
8243 110 expander, 8155 I/O and 256-byte RAM, 8755 110 
and 2K-byte EPROM, or 8355 110 and 2K ROM devices. 
MCS-48 processors readily Interface to MCS-80/85 
peripherals and standard memories. 

Memory Capacity 
PROMPT 48 is a complefe, fully assembled and powered 
microcomputer system including program memory, data 
memory, 110, and system monitor beyond that available 
on MCS-48 single component computers. 1 K bytes of 
PROMPT system RAM serve as "writable program mem­
ory" - a ROM simulator for the program memory on 
each MCS-48 computer. 256 bytes of PROMPT system 
RAM serve as "external data memory," beyond the 64 
register bytes on each MCS-48 computer. Users may fur­
ther expand program or data memory via the panel 110 
ports and bus connector. 

Programming 
Programs written first In assembly language, are 
entered In machine language and debugged with 
calculator-like ease on the large, Informative display 
and keyboard panel. Most MCS-48 operations can be 
specified with only two keystrokes. Once entered, 
routines can be exercised one Instruction (single step) 
or many Instructions at a time. The principal MCS-48 
register - the accumulator - Is displayed while single 
stepping. Programs can be executed in real time (GO 
NO BREAK) or with as many as eight different break­
points (GO WITH BREAK). 

Control 
PROMPT 48 can be fully controlled either by the panel 
keyboard and displays, or remotely by a serial channel. 
Thus a teletypewriter or CRT can be used but neither Is 
required. 

Access 
The PROMPT panel 110 ports and bus connector allow 
easy access to all MCS-48 pins except those reserved 
for control by the PROMPT system, namely EA external 
access, SS Single step, and X1, X2 clock inputs. 

Optional Expansion 
PROMPT 48 may be expanded beyond the resources on 
both the MCS-48 single component computer and the 
PROMPT system. External program and data memory 
may be Interfaced and input/out ports added with the 
8243 110 expander. 
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INTELLEC PROMPT 48 

Documentation 

The PROMPT 48 manual Includes chapters for the 
reader with little or no programming experience. Topics 
treated range from number systems to microcomputer 
hardware design. A novel, unifying set of tutorial 
diagrams - MICROMAPS - simplify microcomputer 

SPECIFICATIONS 

Timing 
Basic Instruction - 2.5 ,..s 
Cycle Time - tCY = 2.5,..s 
Clock - 6 MHz ± 0.1% 

Memory Bytes 
The 8748 contains 64 bytes of register memory, no ex­
ternal data memory, and 1024 bytes of RAM program 
memory. The PROMPT system provides 256 bytes of ex­
ternal data memory, and 1024 bytes of RAM program 
memory. PROMPT RAM program memory can be used 
in place of the on-chip EPROM program memory; thus 
programs less than 1024 bytes may be designed. For 
larger programs additional memory can be directly In­
terfaced to the MCS-48 bus via the PROMPT panel I/O 
ports and bus connector. 

Memory Configuration 

Memory Maximum On Chip In PROMPT 48 

Reglsler 64 64 0 
Dala 3328 0 256 
Program 4006 1024 EPROM 1024 RAM 

1/0 Ports 
All MCS-48 I/O ports are accessible on the PROMPT 
panel connector. 

Bus - A true bidirectional 8-bit port with associated 
strobes. If the bidirectional feature is not needed, bus 
can serve as either a statically latched output port or a 
non-latching Input port. Input and output lines cannot 
be mixed. 

Ports 1 and 2 - Data written to these 8-bit ports is 
latched and remains unchanged until written. As Inputs 
these lines are not latching. The lines of ports 1 and 2 
are called quasi bidirectional. A special output structure 
allows each line of port 1 and half of port 2 to serve as an 
input, an output, or both. Any mix of input, output, and 
both lines is allowed. 

TO, n, and INT - Three pins that can serve as Inputs. TO 
can be designated as a clock output. Input/output can 
be expanded via the PROMPT panel connector with a 
special I/O expander (8243) or standard peripherals. 

Reset and Interrupts 
Relit - Initializes the PROMPT system and enters the 
monitor. 
Monitor Interrupt - exits a user program gracefully, 
preserving system status and entering the monitor. 
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concepts. PROMPT's handy, pocket-sized reference 
card let can be affixed to the mainframe. Programming 
pads aid in the organization and documentation of pro­
grams. These features, plus a comprehensive design 
library of manuals, articles, and application notes, 
make the Intellec PROMPT 48 ideal for the newcomer to 
mlcrocomputlng. 

User Interrupt - causes an Interrupt only If the 
PROMPT system Is running a user program. 

The processor traps to location 316. The MCS-48 timer/­
event counter is not used by the PROMPT system and is 
available to the user. Either timer flag or interrupt will 
signal when overflow has occurred. The timer interrupt 
can be used only in the go-no-break (real time) mode. 

EPROM Programming 
PROMPT 48 provides a programming socket to directly 
program 8748s. Programs are loaded Into the PROMPT 
RAM program memory via keyboard. EPROM, teletype­
writer, or other serial interface. A fail-safe interlock 
ensures programming pulses are applied only if the 
device is properly inserted. Inadvertant reprogramming 
is prevented by a read-before-write programming algo­
rithm. Each location may be individually programmed, 
one byte at a time. 

Panel 1/0 Ports and Bus Connectors 
All MCS-48 pins, except five, are accessible on the I/O 
ports and bus connector. The five reserved for PROMPT 
system control are EA external access, SS single step, 
X1, X2 crystal Inputs, and 5V. Due to internal buffering 
of the MCS-48 bus, access times will be negligibly 
degraded by the PROMPT system. Since MCS-48 pro­
cessors do not communicate internal address gate 
status, bus data must be driven out If neither PSEN nor 
RD is asserted. 

System Devices' 
Both user programs and the PROMPT monitor enjoy ac­
cess to system devices: serial I/O, panel displays, and 
keyboard. These are memory-mapped to program 
memory addresses beyond 2K. 

Serial I/O - The serial I/O port (data 82016 , control 821 16) 
Is defined by software and jumpers for 110 baud, 20 mA 
current loop, but can easily be jumpered for other baud 
rates and RS232C levels. Asynchronous or synchronous 
transmission, data format, control characters, and par­
ity can be programmed. 

Panel Displays - Eight display ports (data 810-8171sl 
allow each of the panel displays to be written from user 
programs. Data written on a display device will time out 
after a fixed interval. Displays must be refreshed on a 
polled or interrupt-driven basis. User programs can call 
software drivers which provide this capability. 
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INTELLEC PROMPT 48 

Keyboard -. Software Is used to debounce the panel 
keyboard (data 81016). The monitor's Input routines (see 
Software Drivers) provide this debouncing and can be 
called from user programs. 

Commands 
Single step} 
With break Go 
No break 

{
Register} 

Examine/modify Data Memory 
Program 

Open previous/clear/Emtry [!] Next 0 Execute/End 

Functions 
iii Port 2 map 
lil Program EPROM (8748) 
I!l Search (R, 0 or P)' memory for 1 byte, optional 

mask 
IL Search (R, 0 or P) memory for 2 bytes, optional 

mask 
Ii] Hexadecimal calculator +,-
[] 8748 program EPROM for debug 
IiJ Compare EPROM with memory 
Ii] Move memory (R, 0 or P) 
-00 Access 
Ii] Breakpoint 
~ Clear memory (R, 0 or P) 
Ii!] Dump memory (R, 0 or P) 
IEJ Enter (read) memory (R, 0 or P) 
If] Fetch EPROM program memory 

Nole 
*R, D, or P is register, data, or program. 

Software Drivers 
Panel Keyboard In - KBIN, KDBIN 
Panel Display Out - DGS6, DGOUT, HXOUT, BLK, 
REFS, ENREF 
Serial Channel - CI, CO, RI, PO, CSTS 

Connectors 
Serial 110 - 3M 3462·0001 Flat Crimp/AMP 88106·1 Flat 
Crimp/ TI H312113 Solder/AMP 1·583485-5 Solder. 

ORDERING INFORMATION 
Part Number Description 
PROMPT-48 or Intellec PROMPT 48 MCS-48 micro-
PROMPT-48-220V computer design aid. Complete with 

two MCS·48 processors (8748 and 
8305), EPROM programmer, integral 
keyboard; displays, and system 
monitor in ROM. 

PROMPT-SER Serial cable for connecting PROMPT 
to TTY, CRT 

Panel 110 Ports and Bus Connector - 3M 3425 Flat 
Crimp. A complete cable set Including wlrewrap header 
for prototyplng Is included with each PROMPT. 

Equipment Supplied 
PROMPT 48 mainframe with two MCS-48 processors 
(8748, 8035), display/keyboard, EPROM programmer, 
power supply, cabinet, and ROM-based monitor. 
110 V AC power cable 
110 or 220 V AC 
Fuse 
Panel 110 ports 
Bus connector cable set 

Physical Characteristics 
Height - 5.3 in. (13.5 cm) max 
Width - 17 in. (43.2 cm) 
Depth - 17 in. (43.2 cm) max 
Weight - 21 lb. (9.6 kg) 

Electrical Characteristics 
Po' 'er Requirements - either 115 or 230V AC (± 10%) 
may be switch selected on the mainframe. 1.8 amps 
max current (at 125 V AC). 
Frequency - 47-63 Hz 

Environmental Characteristics 
Operating Temperature - O·C to + 40·C 
Non·Operatlng Temperature - 20·C to + 65·C 

Reference Manuals 
9800402 - Intellec PROMPT 48 User's Manual 
(SUPPLIED) 
9800270 - MCS·48 User's Manual (SUPPLIED) 
9800255 - MCS-48 and UPI-41 Assembly Language 
Programming M~nual (SUPPLIED) 

Reference manuals are shipped with each product only 
if deSignated SUPPLIED (see above). Manuals may be 
ordered from any Intel sales representative, distributor 
office or from Intel Literature Department, 3065 Bowers 
Avenue, Santa Ciara, California 95051. 
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ICE·49 
MCS·48 IN·CIRCUIT EMULATOR 

Emu/etes 8049, 8048, 8748, 8039, 8035, end 8021* MIcrocomputers 

Extends Intellec microcomputer develop­
ment system debug power to user con­
figured system via external cable and 
40-pln plug, replacing system MCS-48 
device 

Emulates user system MCS-48 device in 
real time 

Shares static RAM memory with user 
system for program debug 

Provides hardware comparators for user 
designated break conditions 

Eliminates need for extraneous debug­
ging tools residing in user system 

Collects bus, register, and MCS-48 
status information on instructions 
emulated 

Provides capability to examine and alter 
MCS-48 registers, memory, and flag 
values, and to examine pin and port 
values 

Integrates hardware and software efforts 
early to save development time 

The ICE-49 MCS-48 In-Circuit Emulator module is an Intellec-resident module that interfaces with any MCS-48 system_ 
The MCS-48 family consists of the 8049, 8048, 8748, 8039, 8035, and 8021 microcomputers_ The ICE-49 module inter­
faces with an MCS-48 system through a cable terminating in an MCS-48 pin-compatible plug which replaces the 
MCS-48 device in the sytem_ With the ICE-49 plug in place, the designer has the capability to execute the system In. 
real time while collecting up to 255 instruction cycles of real-time trace data. In addition, he can single step the system 
program to monitor more closely the program logic during execution. Static RAM memory is available through the 
ICE-49 module to emulate MCS-48 program and data memory_ The designer can display and alter the contents of data 
and replacement RAM control memory, internal MCS-48 registers and flags and I/O ports. Powerful debug capability is 
extended into the MCS-48 system while ICE-49 debug hardware and software remain inside the Intellec system. Sym­
bolic reference capability allows the designer to use meaningful symbols rather than absolute values when examining 
and modifying memory, registers, flags, and I/O ports in this system. 

'*EM1 emulator board is also required. 
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ICE·49 

FUNCTIONAL DESCRIPTION 

Debug Capability Inside User System 
The ICE-49 module provides the user with the ability to 
debug a full prototype or production system wi.thout 
introduCing extraneous hardware or software test tools. 
The module connects to the user system through the 
socket provided for the MCS-48 device in the user 
system. Intellec memory is used for the execution of the 
ICE-49 software. The Intellec console and file handling 
capabilities provide the designer with the ability to com· 
municate with the ICE-49 module and display informa· 
tion on the operation of the prototype system. The 
ICE-49 module block diagram is shown in Figure 1. 

Batch Testing 
In conjunction with the ISIS·II diskette operating 
system, the ICE-49 module can run extensive system 
diagnostics without operator intervention. The designer 
or test engineer can define a comp!ete diagnostic eX6i­

cise, which is stored in a file on the diskette. When actio 
vated with an ISIS·II submit command, this file can 
instruct the ICE-49 module to execute the diagnostic 
routine and store the results in another file on the 
diskette. Results are available to the designer at his con· 
venience. In this way, routine diagnostics and long term 
testing may be done without tying up valuable man· 
power. 

EMULATOR BOARD 

Integrated Hardware/Software Development 
The user prototype need consist of no more than an 
MCS-48 socket and timing logic to begin integration of 
software and hardware development efforts. Through 
the ICE-49 module mapping capabilities, Intellec system 
resources can be accessed to replace prototype memo 
ory. Hardware designs can be tested using the system 
software to drive the final product. Thus, the system in· 
tegration phase, which can be costly when attemptin.g 
to mesh completed hardware and software products, 
becomes a convenient two·way debug tool when begun 
early in the design cycle. 

Real· Time Trace 
The ICE-49 module captures trace information while the 
designer is executing programs in real time. The instruc· 
tions executed, program counter, port values for bus 0, 
port 1 and port 2, and the values of selected MCS-48 
status lines are stored for the last 255 instruction cycles 
executed. When reirieved for dispiay, code is disassem· 
bled for user convenience. This provides data for deter· 
mining how the user system was reacting prior to emu· 
lation break, and is available whether the break was user 
initiated or the result of an error condition. For more 
detailed information on the actions of internal registers, 
flags, or other system operations, the user may operate 
in single or multiple step sequences tailored to system 
debug needs. 

CONTROL PROCESSOR BOARD 

USER SOCKET I 
I 

-------11------------1 

SYNC 0 r....l.....I....I-JI-------I 

SYNC 1 

CABLE 
BUFFER 

I-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P1 
P2A 

8049 OR 8048 
WIINTERNAL 

MONITOR P~~I-______ =,:;:-:-_---" 

II I 
I I I 
I I INTERNAL I 

TIMER 

II I 
I I I 
I I CONTROL I 

f-----,--=-::::.:-:..:., P ROG R AM UJ 

8080 
CONTROL 

PROCESSOR 

CONTROL 
SCRATCH 

PAD 

~ ! 
~ I z 

~ I 
~ I 
~ 1 

!2 I 
I 
I 

II I 
L __ _ _ ______ ~ L __ · __________ ~ 

Figure 1. ICE-49 Module Block Diagram 
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ICE·49 

Memory Mapping 
The 8049, 8748 and 8048 contain internal program and 
data memory. Both program and data memory can be 
expanded using external memory devices. 

Internal Memory - When the MCS-48 microcomputer is 
replaced by the ICE-49 socKet in a system, the ICE-49 
module supplies static RAM memory as a replacement 
for the internal microcomputer memory. The ICE-49 
module has enough RAM memory available to emulate 
up to the total 4K control memory capability of the sys­
tem_ The ICE-49 module also provides for up to 384 
bytes of data memory. 

External Memory - The ICE-49 module separates 
replacement control memory into sixteen 256-byte 
blocKs. Replacement external data memory consists of 
one 256-byte block. Each block of memory can be de­
fined separately as supplied by the user system or sup­
plied by the ICE-49 module. The user may assign ICE-49 
equivalent memory to take the place of external memory 
not yet supplied in his system. 

Symbolic Debugging 
ICE-49 software provides symbolic definition of all 
MCS-48 registers, flags, and selected MCS-48 pins. 
Symbolically defined pseudo registers provide access 
to the sense of MCS-48 flip flops which enable time, 
counter, interrupt, and flag-01lIag-1 options. In addition, 
the user may reference locations in program and data 
memory, or their contents, symbolically. The user sym­
bol table generated along with the object file during a 
program assembly may be loaded to Intellec memory for 
access during emulation. The user is encouraged to add 
to this symbol table any additional symbolic values for 
memory addresses, constants, or variables he may find 
useful during system debugging. Symbols may be sub­
stituted for numeric values in any of the ICE-49 com­
mands. Symbolic reference is a great advantage to the 
system designer. He is no longer burdened with the 
need to recall or look up those addresses of key loca­
tions in his program that can change with each assem­
bly. Meaningful symbols from his source program may 
be used instead. For example, the command: 

GO FROM .START TILL XDATA. RSLT WRITTEN 

begins execution of the program at the address refer­
enced by the label START in the designers assembly 
program. A breakpoint is set to occur the first time the 
microprocessor writes to the external data memory 
location referenced by RSL T. The designer does not 
have to be concerned with the physical locations of 
START and RSL T. The ICE-49 software driver supplies 
them automatically from information stored in the 
symbol table. 

Hardware 
The ICE-49 module is a microcomputer system utilizing 
Intel's 8049 or 804818748 microcomputer as its nucleus. 
The 8049 provides the 8049, 8039 emulation character­
istics. The 804818748 provides the 8748180481803518021 
emulation characteristics. The ICE-49 module uses an 
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Intel 8080 to communicate with the Intellec host pro­
cessor via a common memory space. The 8080 also con­
trols an internallCE-49 bus for intramodule communica­
tion. ICE-49 hardware consists of two PC boards, the 
controller board, and the emulator board, all of which 
reside in the Intellec chassis. A cable interfaces the 
ICE-49 boards to the MCS-48 system. The cable ter­
minates in a MCS-48 pin compatible plug which 
replaces any MCS-48 device in the user system. The 
ICE-49 module block diagram is shown in Figure 1. 

Real-Time Trace 
Trace Buffer - While the ICE-49 module is executing 
the user program, it is monitoring port, program 
counter, data, and status lines. Values for each instruc­
tion cycle executed are stored in a 255 x 44 real-time 
RAM trace buffer. A resetable timer resident on the con­
troller board counts instruction cycles. 

Controller Board 
The ICE-49 module talks to the Intellec system as a 
peripheral device. The controller board receives com­
mands from the Intellec system and responds through 
the parameter block. Three 15-bit hardware breakpoint 
registers are available for loading by the user. While in 
emUlation mode, a hardware comparator is constantly 
monitoring address and status lines for a match to ter­
minate an emulation. The breakpoint registers provide a 
signal when a match is detected. The user may disable 
the emulation break capability and use the signal to syn­
chronize other debug tools. The controller board returns 
real-time trace data, MCS-48 register, flag, and pin 
values, and ICE-49 status information, to a control block 
in the Intellec system when emulation is terminated. 
This information is available to the user through the 
ICE-49 interrogation commands. Error conditions, when 
present, are automatically displayed on the Intellec 
system console. The controller board also contains 
static RAM memory, which can be used to emulate 
MCS-48 program and data memory in real time. 4K of 
memory is available in sixteen 256-byte pages to emu­
late MCS-48 PROM or PROM program memory. A 256-
byte page of data memory is available to access in place 
of MCS-48 external data memory. The controller board 
address map directs the ICE-49 module to access either 
replacement ICE-49 memory or actual user system ex­
ternal memory in 256-byte segments based on informa­
tion provided by the user. 

Emulator Board 
The emulator board contains the 8049* and peripheral 
logiC required to emulate the MCS-48 device in the user 
system. A software selectable 6 MHz or 3 MHz clock 
drives the emulated MCS-48 device. This clock can be 
disabled and replaced with a user supplied TTL clock in 
the user system. 

·Use 8048 with internal monitor program when emulating 8748/80481 
803518021. 
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Cable Card 
The cable card is included for cable driving. It transmits 
address and data bus information to the user system 
through a 40·pin connector which plugs into the user 
system in the socket designed for the MCS·48 device. 

Software 
The ICE·49 software driver Is a RAM·based program 
which provides the user with an easy to use command 
language (see Table 1, Table 2, and Table 3) for defining 
breakpoints, initiating real·time emulation or single step 
operation, and interrogating and altering user system 
status recorded during emulation. The ICE·49 command 
language contains a broad range of modifiers to provide 
the user with maximum flexibility in defining the opera· 
tion to be performed. The ICE·49 software driver is 
available on diskette and operates in 32K of Intellec 
RAM memory. 

Command Operation 

Enable Activates breakpOint and display regis· 
ters for use with go and step com· 
mands. 

Go Initiates real·time emulation and allows 
user to specify breakpoints and data 
retrieval. 

Step Initiates emulation in single instruction 
Increments. Each step is followed by 
register dump. User may optionally 
tailor other diagnostic activity to his 
needs. 

Interrupt Emulates user system interrupt. 

Table 1. ICE·49 Emulation Commands 

SPECIFICATIONS 

ICE·49 Operating Environment 
Required Hardware 
Intellec microcomputer development system 
System console 
Intellec diskette operating system 
ICE·49 Module 

Required Software 
System monitor 
ISIS·II 

Equipment Supplied 
Printed circuit boards (control board, emulator board) 
Interface cables and buffer module 
ICE·49 software, diskette·based version (single density 
or double density) 
8048 with internal monitor program 

Command Operation 

Display Prints contents of memory, MCS·48 
device registers, 1/0 ports, flags, pins, 
real·time trace data, symbol table, or 
other diagnostic data on list device. 

Change Alters contents of memory, register, 
output port, or flag. Sets or alters break· 
pOints and display registers. 

Map Defines memory status. 
Base Establishes mode of display for output 

data. 
Suffix Establishes mode of display input data. 

Table 2. ICE·49 Interrogation Commands 

Command Operation 

Load Fetches user symbol table and object 
code from input device. 

Save Sends user symbol table and object 
code to output device. 

Define Enters symbol name and value to user 
symbol table. 

Move Moves block of memory data to another 
area of memory. 

list Defines list device. 
Exit Returns program control to ISIS·II. 
Evaluate Converts expression to equivalent 

values in binary, octal, decimal, and 
hex. 

Remove Deletes symbols from symbol table. 
Reset Reinltiallzes ICE·49 hardware. 

Table 3. ICE·49 Utility Commands 

System Clock 
Crystal controlled 6.0 MHz internal, 3.0 MHz internal or 
user supplied TTL external: software selectable. 

Physical Characteristics 
Width - 12.00 In. (30.48 cm) 
Height - 6.75 in. (17.15 cm) 
Depth - 0.50 in. (1.27 cm) 
Weight - 8.00 lb. (3.64 kg) 

Electrical Characteristics 
DC Power Requirements 

Vee = +5V ±5% 
lee = 10A mal(; 7.0A typ 
Voo = + 12V ±5% 
100 = 79 mA max; 45 mA typ 
Vss = -10V ±5% 
Iss = 20 mA max 
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EM1 

8021 EMULATION BOARD 

EPROM functional equivalent of 8021 -
single component 8·bit microcomputer 

Based on 8748 - user programmablel 
erasable EPROM 8·bit computer 

Operates with ICE·49™ module to provide 
full in·circuit debugging of 8021 prototype 
system 

Connects to prototype system through 
8021 pin compatible plug 

On·card 3.0 M Hz or external TTL driven 
clock 

Portable 4" x 7" microcomputer circuit 
assembly 

The EM1 emulator board is a ready-to-use 4" x 7" microcomputer circuit assembly that emulates the Intel 8021 
microcomputer. A 12-inch flat-cable assembly connects the board to the 8021 socket in a prototype system. The board 
is designed so that it can be mounted either as a stand-alone unit, or within the prototype assembly. 

The 8021 microcomputer has 1 K x 8 mask-programmable ROM program memory and 64 by 8 RAM data memory. The 
EM1 is controlled by an Intel 8748, with 1 K of EPROM program memory and a 64 byte data memory. The EPROM can be 
programmed and erased repeatedly during hardware and software development. The EM1 has several ancillary circuits 
that perform the following functions which are specific to ttie 8021: 

Zero crossing detector 
Crystal controlled clock/buffer 
Port 0 simulator 

For prototype debugging, the 8748 can be removed from its socket and replaced with a cable to an ICE-49 module. 
When used with the EM1, ICE-49 module emulates the 8021 in real-time, or single-steps the 8021 program at the user's 
command. A full range of capabilities for examining and modifying 8021 memory and status are supplied through 
ICE-49 module. 
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HARDWARE 

The EM1 emulation board uses the 8748 to perform the 
emulation. 

PO Simulator 
Port 0 of the 8021 Is a quasi"-bldlrectlonal port. The PO 
simulator converts the data bus of the 8748 Into a quasi­
bidirectional port. 

Crystal Control Clock Buffer 
The EM 1 allows user to select an on-board oscillator or a 
TTL clock driven from the 8021 user's prototype system 
via a Camblon Suitcase jumper. 

Jumper Poaltlon 

W1 A- B 
C-D 

State 

On-Board 
External 
TIL Clock 

"A bidirectional port which serves as an Input port. out­
put port, or both even though outputs are statically 
latched. 

DB0- DB7 

Zero Cross Detection Simulator 
The zero cross detection simulator enables the 8748's 
T1 Input to detect zero-crossings. The circuitry provides 
a high level signal on a positive crossing and a low level 
signal on a negative crossing of zero to the T1 Input of 
the 8748. 

Reset Buffer 
The 8021 resets on a logic HIGH level signal. However, 
the 8748 resets on a logic LOW level, thus an Inverter Is 
provided on the EM1 to make the two chips compatible. 

Optional Pull·Ups 
Resistors are provided to simulate the optional pull-up 
resistors on T1 input and Port 0 of the 8021. A removable 
resistor pack is used on Port O. The T1 input pull up can 
be Installed by soldering In a 50K resistor. 

Software 
When emulating the 8021 with EM1, the user must 
observe the 8021 Instruction set. 

P10 - P17 
P20- P28 

40 
LINES 

CABLE TO 
ICE-49 

MODULE 

8748 
OR 

4()'PIN 
PLUG 

r-______________ ~A~LE~ __________________ ~ 

PROG 

r-1 CRYSTAL 
CONTROL 

CLOCK 

r-__________ ....... __ -""XTAL 1 

Tlr-~-----....... ----~ r-----------~--~Tl 
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CABLE 
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RESET t--.-----------------------o< 1------1---1 RESET 

'-oiiiCIAFiD ., 
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L2!!!I~ .J 
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SPECIFICATIONS 

Operating Environment 

Stand·Alone 
Required Hardware: 

EM1 emulation board 

In·Circuit Emulation 
Required Hardware: 

EM1 emulation board 
Intellec Microcomputer Development System con· 
figurated with ICE·49 module 

Equipment Supplied 
EM1 printed circuit board 

12" long flat cable terminating in 28·pin plug, pin com· 
patible with 8021 

EM1 Operator's Manual 

ORDERING INFORMATION 

PART NUMBER 

MDS·EM1 

Description 

8021 Emulation Board 

System Clock 
Crystal controlled 3.0 MHz on board or user supplied 
TIL external clock: hardware jumper selectable. 

Physical Characteristics 
Width: 7.0 in (17.78 cm) 
Height: 4.0 in. (10.16 cm) 
Depth: 0.75 in. (1.91 cm) 
Weight: < 1.0 Ibs. (0.45 kg) 

Electrical Characteristics 
DC Power: 

Vcc5V ±5% 
Icc 300 mA (max.) 

Environmental Characteristics 
Operating Temperature: 0 - 55°C 

Operating Humidity: up to 95% relative humidity 
without condensation 
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EM2 
8022 EMULATION BOARD 

Portable 4.25" x 2.75" microcomputer 
circuit assembly 

Connects directly into prototype system 
through Intel® 8022* pin compatible 
socket 

Provides Intel® 8755A - 2K x 8 EPROM 

EPROM functional and electrical 
equivalent of Intel® 8022 - single 
component 8·bit computer 

The EM2 emulator board is a ready·te-use 4.25" x 2.75" microcomputer circuit assembly that emulates the Intell!> 8022 
single chip microcomputer. The emulator board is designed to plug directly into the 8022 socket. No Interfacing and 
interconnection cables are necessary. Power is obtained from the user's system. 

The EM2 emulator board provides the user a full EPROM functional and electrical equivalent of the 8022 single compo· 
nent 8·bit microcomputer. 

The EM2 emulator board consists of an Intell!> 8022 emulator chip and an Intell!> 8755A, providing the EM2 emulator 
board with a 2K x 8 EPROM program memory which can be programmed and erased repeatedly during hardware and 
software development. 

The 8022E emulator chip is a modified version of the 8022 intended for use in design support systems. Instead of 
using resident ROM memory as the 8022, the 8022E uses an external 2K EPROM 8755A memory for program storage, 
allowing easy program modification. 

·See Intell!! 8022 Data Sheet. 
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40·PIN SOCKET CONFIGURATION 

P28 

P27 

AVec 

VAREF 

ANI 

ANO 

AVss 

TO 

VTH 

POO 

POI 

P02 

P03 

P04 

P05 

P08 

P07 

ALE 

Tl 

Vss 

Vee 

P25 

P24 

PROD 

P23 

P22 

P21 

P20 

P17 

P18 

P15 

P14 

P13 

P12 

Pll 

Pl0 

RESET 

XTAL2 

XTALI 

SUBST 

o 

4(J.PIN 
SOCKET 

o PIN 1 
SQUARE SOLDER PAD 

PIN DESCRIPTION 

Deslg· 
nation Pin II Function 

Vss 20 Circuit GND potential. 

Vcc 

PROG 

POO-P07 
Port 0 

40 + 5V circuit power supply. 

37 Output strobe for Intell!> 8243 I/O ex­
pander. 

10-17 8·bit open-drain port with comparator 
Inputs. The switching threshold is set 
externally by VTH. Optional pull-up reo 
slstors may be added via ROM mask 
selection. (The emulator board has 
switch selection of this option.) 

VTH 9 Port 0 threshold reference pin. 

P10-P17 25-32 8-bit quasi·bidirectlonal port. 
Port 1 

P20-P27 33-36 8-bit quasi-bidirectional port. 

Port 2 38-39 P20-P23 also serve as a 4-bit I/O ex-
1-2 pander for Intell!> 8243. 

TO 8 Interrupt input and input pin testable 
using the conditional transfer Instruc­
tions JTO and JNTO. Initiates an inter­
rupt following a low level input if inter­
rupt is enabled. Interrupt Is disabled 
after a reset. 

T1 19 Input pin testable using the JT1 and 
JNT1 conditional transfer instructions. 
Can be designated the timer/event 
counter input using the STRT CNT in­
struction. Also serves as the zero-cross 
detection input to allow zero-crossover 
sensing of slowly moving AC Inputs. 
Optional pull-up resistor may be added 
via ROM mask selection. 

EM2 BLOCK DIAGRAM 

8022 EMULATOR CHIP 

Deslg· 

2048 
EPROM 

.----r-l MEMORY 

8755A 

nation Pin II Function 

RESET 

AVss 

AVcc 

SUBST 

VAREF 

ANO, 
AN1 

ALE 

XTAL1 

XTAL2 

10-21 

24 Input used to Initialize the processor 
by clearing status flip-flops and setting 
the program counter to zero. 

7 

3 

21 

A/D converter GND potential. Also 
establishes the lower limit of the con­
version range. 

AID + 5V power supply. 

Substrate pin used with a bypass capa­
citor to stabilize the substrate voltage 
and improve AID accuracy. 

4 AID converter reference voltage. Estab­
lishes the upper limit of the conversion 
range. 

6,5 Analog inputs to AID converter. Soft­
ware selectable on-chip via SEL ANO 
and SEL AN1 instructions. 

18 Address Latch Enable. Signal occur­
ring once every 30 input input clocks 
(once every single cycle instruction), 
used as an output clock. 

22 One side of crystal, inductor, or re­
sistor input for internal oscillator. Also 
Input for external frequency source. 
(Not TTL compatible.) 

23 Other side of timing control element. 
This pin Is not connected when an ex­
ternal frequency source is used. 

AFN-OOBOOA-02 



On the EM2 Board: 

the Intel® 8755A EPROM can be programmed using any 
o/the modules listed in Table 1. 

Module Description 

UPP-1P3 Universal PROM Programmer. 
Requires UPP-955, which in-
cludes 8755A Personality Card 
with 40-pin adapter socket. 

. PROMPT-48 . Intellec® MCS-48 Microcom-
puter Design Aid. Requires 
PROMPT-475 Programming 
Adapter. 

PI'lOMPT-80/85 Intellec® 8080/8085 Microcom-
puter Design Aid. Requires 
PROMPT-975 Programming 
Adapter. 

Table 1_ 8755A Proramming Module 

SPECIFICATIONS 

Operating Environment 
.Intef" 8755A EPROM Programming 

UPp:103 
"'ROMPT-48 
PI'IOMPT-80/85 

lntellec Microcomputer Development System 
Software 

8048 Assembler 
ISIS-II Diskette Operating System 

Equipment Supplied 

EM2 Printed Circuit Board 
EM2 Reference Manual 

ORDERING INFORMATION 

Part Number Description 
MDS-EM2 8022 Emulation Board 

EM2 

The 8755A EPROM is erased when exposed to light with 
wavelengths shorter than approximately 4000 Ang­
stroms (A). Sunlight and certain fluorescent lamps have 
wavelengths in the 3000A to 4000A range. If the 8755A is 
to be exposed to sunlight or room fluorescent lighting 
for extended periods, then opaque labels should be 
placed over the window to prevent unintentional 
erasure. 

The recommended erasure procedure is exposure to 
ultraviolet light which has a wavelength of 2537 A. The 
integrated dose (UV intensity multiplied by exposure 
time) for erasure should be a minimum of 15W-sec/cm. 
The erasure time with this dosage is approximately 15 to 
20 minutes using an ultraviolet lamp with a 12,000" 
W/em 2 power rating. Place the 8755A within one inch of 
the lamp during erasure. Some lamps include a filter 
which should be removed before erasure. 

Physical Characteristics 
Width: 2.75 in. (6.98 cm) 
Height: 4.25 in. (10.79 cm) 
Depth: 1.5 in. (3.81 cm) 
Weight: 0.5 Ib (0.23 kg) 

Electrical Characteristics 
DC Power 

Vcc=5V ±5% 
Icc = 300 mA (maximum) 

Environmental Characteristics 
Operating Temperature - 0 to 55°C 

Operating Humidity - Up to 95% relative humidity 
without condensation 

10-22 AFN-00800A-03 



intJ 
3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 987-8080 
"TWX: 910·338-0026 
TELEX: 34-8372 

ALABAMA 

Intel Corp. 
303 Williams Avenue, S.W. 
Suite 1422 
Huntsville 35801 
Tel: (205) 533·9353 

ARIZONA 

Intel Corp. 
10210 N. 25th Avenue, Suite 11 
Phoenix 85021 
Tel: (602) 997-9695 

BFA 
4426 North Saddle Bag Trail 
Scottsdale 85251 
Tel: (602) 994-5400 

CALIFORNIA 

Intel Corp. 
7670 Opportunity Rd. 
Suite 135 
San Diego 92111 
Tel: (714) 268-3563 

Intel Corp." 
2000 East 4th Street 
Suite 100 
Santa Ana 92705 
Tel: (714) 835·9642 
TWX: 910-595-1114 

Intel Corp,-
5530 Corbin Avenue 
Suite 120 
Tarzana 91356 
Tel. (213) 986·9510 
TWX: 910-495-2045 

Intel Corp,' 
3375 Scott Blvd. 
Santa Clara 95051 
Tel: (408) 987·8086 
TWX: 910-339·927~ 

910-338·0255 

Earle Associates, Inc. 
4617 Ruffner Street 
Suite 202 
San Diego 92111 
Tel: (714) 278-5441 

Mac-I 
P.O. Box 1420 
Cupertino 95014 
Tel: (408) 257-9880 

Mac-I 
558 Valley Way 
Calaveras Business Park 
Milpitas 95035 
Tel: (408) 946-8885 

Mac-I 
P.O. Box 8763 
Fountain Valley 92708 
Tel: (714) 839-3341 

Mac-I 
1321 Centinela Avenue 
Suite 1 
Santa Monica 90404 
Tel: (213) 829-4797 

Mac-I 
20121 Ventura Blvd., Suite 240E 
Woodland Hills 91364 
Tel: (213) 347-5900 

COLORADO 

Intel Corp. * 
650 S. Cherry Street 
Suite 720 
Denver 80222 
Tel: (303) 321-8086 
TWX: 910-931-2289 

CONNECTICUT 

Intel Corp. 
Peacock Alley 
36 Padanaram Road 
Danbury 06810 
Tel: (203) 792-8366 
TWX: 710-456-1199 

FLORIDA 

Intel Corp. 
1001 N.W. 62nd Street, Suite 406 
Ft. Lauderdale 33309 
Tel: (305) 771-0600 
TWX: 51Q..956-9407 

u.S. AND CANADIAN SALES OFFICES 

FLORIDA (cont.) 

Intel Corp. 
5151 Adanson Street, Suite 203 
Orlando 32804 
Tel: (305) 628-2393 
TWX: 810-853-9219 

GEORGIA 

Intel Corp. 
3300 Holcomb Bridge Rd. 
Norcross 30092 

ILLINOIS 

Intel Corp.* 
2550 Golf Road, Suite 815 
Rolling Meadows 60008 
Tel: (312) 981-7200 
TWX: 910-651-5881 

Technical Representatives 
1502 North Linde Street 
Bloomington 61701 
Tel: (309) 829-8080 

INDIANA 

Intel Corp. 
9101 Wesleyan Road 
Suite 204 
Indianapolis 46268 
Tel: (317) 299-0623 

IOWA 

Technical Representatives, Inc. 
St. Andrews Building 
1930 St. Andrews Drive N.E. 
Cedar Rapids 52405 
Tel: (319) 393-5510 

KANSAS 

Intel Corp. 
9393 W. 110th St., Ste. 265 
Overland Park 66210 
Tel: (913) 642-8080 

Technical Representatives, Inc. 
8245 Nieman Road, Suite 100 
Lenexa 66214 
Tel: (913) 888-0212, 3, & 4 
TWX: 910-749-6412 

Technical Representatives, Inc. 
360 N. Rock Road 
Suite 4 
Wichita 67206 
Tel: (316) 681-0242 

MARYLAND 

Intel Corp." 
7257 Parkway Drive 
Hanover 21076 
Tel: (301) 796-7500 
TWX: 710-862·1944 

Mesa Inc. 
16021 Industrial Dr. 
Gaithersburg 20760 
Tel: (301) 948·4350 

MASSACHUSETTS 

Intel Corp. * 
27 Industrial Ave. 
Chelmsford 01824 
Tel: (617) 667·8126 
TWX: 710-343-6333 

EMC Corp. 
381 Elliot Street 
Newton 02164 
Tel: (617) 244-4740 
TWX: 922531 

MICHIGAN 

Intel Corp.' 
26500 Northwestern Hwy. 
Suite 401 
Southfield 48075 
Tel: (313) 353-0920 
TWX: 810-244-4915 

MINNESOTA 

Intel Corp. 
7401 Metro Blvd. 
Suite 355 
Edina 55435 
Tel: (612) 835-6722 
TWX: 910-576-2867 

MISSOURI 

Intel Corp. 
502 Earth City Plaza 
Suite 121 
Earth City 63045 
Tel: (314) 291-1990 

Technical Representatives, Inc." 
502 Earth City Plaza 
Suite 201 
Earth City 63045 
Tel: (314) 291-0001 

Technical Representatives, Inc.' 
VSW Bldg. Suite 560 
406 W. 31st Street 
Kansas City 64111 
Tel: (816) 756-3575 
TWX: 910-771-0025 

NEW JERSEY 

Intel Corp.' 
Raritan Plaza 
2nd Floor 
Raritan Center 
Edison 08817 
Tel: (201) 225-3000 
TWX: 710-480-6238 

NEW MEXICO 

BFA Corporation 
1704 Moon N.E., Suite 7 
Las Cruces 87112 
Tel: (505) 523-0601 
TWX: 910-983-0543 

BFA Corporation 
3705 Westerfield, N.E. 
Albuquerque 87111 
Tel: (505) 292-1212 
TWX: 910-989-1157 

NEW YORK 

Intel Corp" 
300 Motor Pkwy. 
Hauppauge 11787 
Tel: (516) 231-3300' 
TWX: 510-227-6236 

Intel Corp. 
80 Washington SI. 
Poughkeepsie 12601 
Tel: (914) 473-2303 
TWX: 510-248-0060 

Intel Corp." 
2255 Lyell Avenue 
Lower Floor East Suite 
Rochester 14606 
Tel: (716) 254-6120 
TWX: 510-253-7391 

Measurement Technology, Inc. 
59 Northern Boulevard 

Great Neck 11021 
Tel: (516) 482-3500 

T-Squared 
4054 Newcourt Avenue 
Syracuse 13206 
Tel: (315) 463-8592 
TWX: 710-541-0554 

T-Squared 
2 E. Main 
Victor 14564 
Tel: (716) 924-9101 
TWX: 510·254-8542 

NORTH CAROLINA 

Intel Corp. 
154 Huffman Mill Rd. 
Burlington 27215 
Tel: (919) 584-3631 

OHIO 

Intet Corp.' 
6500 Poe Avenue 
Dayton 45415 
Tel: (513) 890-5350 
TWX: 810-450-2528 

Intel Corp.* 
Chagrin-Brainard Bldg., No. 300 
28001 Chagrin Blvd. 
Cleveland 44122 
Tel: (216) 464·2736 
TWX: 810-427-9298 

September 1980 

OREGON 

Intel Corp_ 
10700 S.W. Beaverton 
Hillsdale Highway 
Suite 324 
Bea .... erton 97005 
Tel: (503) 641-8086 
TWX: 910-467·8741 

PENNSYLVANIA 

Intel Corp.' 
275 Commerce Or. 
200 Office Center 
Suite 300 
Fort WaShington 19034 
Tel: (215) 542-9444 
TWX: 510-661·2077 

Intel Corp." 
201 Penn Center Boulevard 
Suite 301W 
Pittsburgh 15235 
Tel: (412) 823-4970 

Q.E.D. Electronics 
300 N. York Road 
Hatboro 19040 
Tel: (215) 674-9600 

TEXAS 

Intel Corp.' 
2925 L.B.J. Freeway 
Suite 175 
Dallas 75234 
Tel: (214) 241-9521 
TWX: 910-860-5617 

Intel Corp." 
6420 Richmond Ave. 
Suite 280 
Houston 77057 
Tel: (713) 784-3400 
TWX: 910-881·2490 

Industrial Digital Systems Corp. 
5925· Sovereign 
Suite 101 
Houston 77036 
Tel: (713) 988-9421 

Inlel Corp. 
313 E. Anderson Lane 
Suite 314 
Austin 78752 
Tel: (512) 454-3628 

WASHINGTON 

Intel Corp. 
Suite 114, Bldg. 3 
1603116th Ave. N.E. 
Bellevue 98005 
Tel: (206) 453-8086 
TWX: 910-443-3002 

WISCONSIN 

Intel Corp. 
150 S_ Sunnyslope Rd. 
Brookfield 53005 
Tel: (414) 784-9060 

CANADA 

Intel Semiconductor Corp." 
Suite 233, Bell Mews 
39 Highway 7, Bells Corners 
Ottawa, Ontario K2H 8R2 
Tel: (613) 829-9714 
TELEX: 053-4115 

Intel Semiconductor Corp. 
50 Galaxy Blvd. 
Unit 12 
Rexdale, Ontario 
M9W 4Y5 
Tel: (416) 675-2105 
TELEX: 06983574 

Multilek, Inc. * 
15 Grenfell Crescent 
Ottawa, Ontario K2G OG3 
Tel: (613) 226-2365 
TELEX: 053-4585 

Multilek, Inc. 
Toronto 
Tel: (416) 245-4622 

Multilek, Inc. 
Montreal 
Tel: (514) 481·1350 

• Field Application Location 



inter 
3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 987-11080 
TWX: 91().338·0026 
TELEX: 34-8372 

ALABAMA 

tHamllton/Avnet Electronics 
4812 Commercial Drive N.W. 
Huntsville 35805 
Tel: (205) 837·7210 

tPloneer/Huntsvllle 
1207 Putman Drive NW 
Huntsville 35605 
Tel: (205) 837·9033 
TWX: 810·726·2197 

ARIZONA 

tHamllton/Avnst Electronics 
261~ s. 21st Street 
Phoenix 85034 
Tel: (602) 275·7851 

tWyle Distribution Group 
8155 N. 24th Avenue 
Phoenix 85021 
Tel: (602) 995·9165 
TWX: 91()'951-4282 

CALIFORNIA 

Arrow Electronics, Inc. 
9511 Ridge Haven Court 
Ser! Diego 92123 
Tel: (714) 56!5-48oo 

Arrow Electronics, Inc. 
720 Palomar Avenue 
Sunnyvale, California 94086 
Tel: (408) 739·3011 
TWX: 91().339·9371 

tAvnet Electronics 
350 McCormick Avenue 
Costa Mesa 92626 
Tel: (714) 754-6051 
TWX: 91()'59!5-1926 

Hamllton/Avnet Electronics 
1175 Bordeaux Dr. 
Sunnyvale 94086 
Tel: (408) 743·3300 
TWX: 910-339·9332 

tHamllton/Avnet Electronics 
8917 Complex Drive 
San Diego 92123 
Tel: (714) 571-7923 
TWX: 910·335·1218 

tHamliton/Avnet Electronics 
10912 W. Washington Blvd. 
Culver City 90230 
Tel: (213) 558·2193 
TWX: 910·340-6364 or 7073 

t Hamilton Electro Sales 
3170 Pullman Street 
Costa Me.a 92626 
Tel: (714) 641-4100 
TWX: 910·595·2638 

tWyle Distribution Group 
124 Maryland Street 
EI Segundo 90245 
Tel: (213) 322·3826 
TWX: 910-348-7140 or 7111 

tWyle Distribution Group 
9525 Chesapeake Dr. 
San Diego 92123 
Tel: (714) 565·9171 
TWX: 910-335·1590 

tWyle Distribution Group 
3000 Bowers Avenue 
Santa Clara 95052 
Tel: (408) 727·2500 
TWX: 910·338-0451 or 0298 

Wyle Distribution Group 
17872 Cowan Avenue 
Irvine 92714 
Tel: (714) 641·1611 

COLORADO 

tWyle Distribution Group 
6777 E. 50th Avenue 
Commerce City 80022 
Tel: (303) 287·9811 
TWX: 91()'931·0510 

tHamliton/Avnet Electronics 
8785 E. Orchard Road 
Suite 708 
Englewood 80111 
Tel: (303) 534·t212 
TWX: 91()'931·0510 

u.s. AND CANADIAN DISTRIBUTORS 

COLORADO (cont.) 

Wyle Distribution Group 
451 E. 124th Avenue 
Thornton 80241 
Tel: (303) 457·WYLE 
TWX: 910·931·0510 

CONNECTICUT 

t Arrow Electronics 
12 Beaumont Road 
Wallingford 08512 
Tel: (203) 285·7741 
TWX: 710-476-0162 

tHamllton/Avnet Electronics 
Commerce Industrial Park 
Commerce Drive 
Danbury 08810 
Tel: (203) 797·2800 
TWX: 71().456-9974 

tHarvey ElectroniCS 
112 Main Street 
Norwalk 06851 
Tel: (203) 853-1515 
TWX: 71().468·3373 
TWX: 71()'393-8770 
FLORIDA 

tArrow Electronics 
1001 N.W. 62nd Street 
Suite 108 
Ft. lauderdale 33309 
Tel: (305) 776-7790 
TWX: 510·955·9458 

tArrow ElectroniCS 
115 Palm Bay Road, NW 
Suite 10, Bldg. 200 
Palm Bay 32905 
Tel: (305) 725·1480 
TWX: 51().959-8337 

tHamliton/Avnet Electronics 
6800 Northwest 20th Ave. 
Ft. Lauderdale 33309 
Tel: (305) 971·2900 
TWX: 51()'955-3097 

Hamllton/Avnet Electronics 
3197 Tech. Drive North 
St. Petersburg 33702 
Tel: (813) 578·3930 
TWX: 810·863-0374 

tPloneeriOrlando 
6220 S. Orange Blossom Trail 
Suite 412 
Orlando 32809 
Tel: (305) 859·3600 
TWX: 81().85().0177 

GEORGIA 

Arrow Electronics 
2979 Pacific Drive 
Norcross 30071 
Tel: (404) 449-8252 
TWX: 810·757·4213 

tHamiltonfAvnet Electronics 
6700 1-85 Access Road, No. 11 
Suite 1E 
Norcross 30071 
Tel: (404) 448·0800 

ILLINOIS 

Arrow Electronics 
492 Lunt Avenue 
P.O. Box 94248 
Schaumburg 60172 
Tel: (312) 893·9420 
TWX: 910·222·1607 

tHamiltonfAvnet Electronics 
3901 No. 25th Avenue 
Schiller Park 60176 
Tel: (312) 678·6310 
TWX: 910·227.()()60 

Pioneer/Chicago 
1551 Carmen Drive 
Elk Grove 60007 
Tel: (312) 437·9860 
TWX: 910·222·1834 

INDIANA 

tHamllton/Avnet Electronics 
485 Gradle Drive 
Carmel 46032 
Tel: (317) 844·9333 

Pioneer/Indiana 
6408 Castleplace Drive 
Indianapolis 46250 
Tel: (317) 649·7300 
TWX: 810·260·1794 

KANSAS 

tHamlltonfAvnet ElectroniCS 
9219 Quivira Road 
Overland Park 66215 
Tel: (913) 888·8900 

tComponent Specialties, Inc. 
8369 Nieman Road 
Lenexa 66214 
Tel: (913) 492·3555 

MARYLAND 

Arrow Electronics, Inc. 
4801 Benson Avenue 
Baltimore 21227 
Tal: (301,247·S200 

tHamiiton/Avnet Electronics 
7235 Standard Drive 
Hanover 21076 
Tel: (301) 796·5684 
TWX: 71()'862·1881 

tPioneer/Washington 
9100 Gaither Road 
Gaithersburg 20760 
Tel: (301) 948·0710 
TWX: 710·828'()545 

MASSACHUSETTS 

tHamilton/Avnet Electronics 
50 Tower Office Park 
Woburn 01601 
Tel: (617) 273·7500 
TWX: 710·393-0382 

tArrow Electronics 
960 Commerce Way 
Woburn 01601 
Tel: (617) 933·8130 
TWX: 71()'393·6770 

Harvey/Boston 
44 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861·9200 
TWX: 710·326·6617 

·MICHIGAN 

tArrow ElectroniCS 
3810 Varsity Drive 
Ann Arbor 48104 
Tel: (313) 971·8220 
TWX: 810·223-6020 

tPloneer/Michigan 
13485 Stamford 
Livonia 48150 
Tel: (313) 525·1800 
TWX: 810·242·3271 

tHamilton/Avnet ElectroniCS 
32487 Schoolcraft Road 
Livonia 48150 
Tel: (313) 522-4700 
TWX: 810·242-8775 

MINNESOTA 

t Arrow Electronics 
5230 W. 73rd Street 
Edina 55435 
Tel: (612) 830-1800 
TWX: 910·756·2726 

tlndustrial Components 
5229 Edina Industrial Blvd. 
Minneapolis 55435 
Tel: (612) 831·2885 
TWX: 910·756-3153 

tHamllton/Avnet Electronics 
7449 Cahill Road 
Edina 55435 
Tel: (612) 941·3801 
TWX: 910·576·2720 

September 1980 

MISSOURI 

tHamllto~/Avnet Electronics 
13743 Shoreline Ct. 
Earth City, 63045 
Tel: (314) 344·1200 
TWX: 91()'762-O608 

NEW HAMPSHIRE 

tArrow Electronics 
1 Perimeter Drive 
Manchester 03103 
Tel: (603) 868·6968 
TWX: 710·220·1564 

NEW JERSEY 

tArrow ElectroniCS 
Pleasant VaHey Avenue 
Moorestown 08057 
Tel: (215) 928·1600 
TWX: 710·897·0829 

t Arrow Electronics 
285 Midland Avenue 
Saddle Brook 07662 
Tel: (201) 797·5800 
TWX: 71()'998·2206 

tHamiitoniAvnel Eiectronics 
1 Keystone Ave. 
Bldg. 36 
Cherry Hili 08003 
Tel: (609) 424·0100 
TWX: 710-897·1405 

tHarvey Electronics 
45 Route 46 
Pinebrook 07058 
Tel: (201) 227·1282 
TWX: 71().734-4382 

HamlltonfAvnet ElectroniCS 
10 Industrial Road 
Fairfield 07006 
Tel: (201) 575·3390 
TWX: 710·734·4438 

NEW MEXICO 

tAlilance Electronics Inc. 
11030 Cochiti S.E. 
Albuquerque 67123 
Tel: (505) 292·3360 
TWX: 91()'989·1151 

tHamiltonfAvnet Electronics 
2524 Baylor Drive, S.E. 
Albuquerque 87119 
Tel: (505) 765·1500 

NEW YORK 

tArrow Electronics 
3000 South Winton Road 
Rochester 14623 
Tel: (716) 275·0300 
TWX: 510·253·4766 

tArrow Electronics 
7705 Maltlage Drive 
Liverpool 13068 
Tel: (315) 652·1000 
TWX: 710·545-0230 

Arrow Electronics 
20 Oser Avenue 
Hauppauge 11787 
Tel: (516)231·1000 
TWX: 51().227-6623 

tHamilton/Avnet Electronics 
333 Metro Park 
Rochester 14623 
Tel: (716) 475·9130 
TWX: 51().253·5470 

tHamiltonlAvnet Electronics 
16 Corporate Circle 
E. Syracuse 13057 
Tel: (315) 437·2641 

tHamiltonlAvnet ElectroniCS 
5 Hub Drive 
Melville, Long Island 11746 
Tel: (516) 454·6000 
TWX: 51().252-O893 

tMicrocomputer System Technical Demonstrator Centers 



intJ 
3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 987-8080 
lWX: 910-338-0028 
TELEX: 34-8372 

NEW YORK (contJ 

Harvey Electronics 
P.O. Box 1208 
Blnghampton 13902 
Tel: (80n 748-82t 1 
lWX: 510.252.0893 

tHarvey Electronics 
60 Crossways Park WIst 
Woodbury 11797 
Tel: (518) 921·8700 
lWX: 510·221-2184 

Harvey/Rocheetar 
UO Fairport Park 
Fairport 14450 
Tel: (718) 381-7070 
TWX: 510.253-7001 

NORTH CAROLINA 

Arrow Electronic. 
938 Burke Street 
Wlnston·Salam 27102 
Tel: (919) 725-8711 
lWX: 51MI22-4785 

PloneeriCarollna 
108 Industrial Ave. 
Greensboro 27406 
Tel: (919) 273-4441 
lWX: 51Q.925-1114 

tHamllton/Avnel Electronics 
2803 Industrial Drive 
Raleigh 27809 
Tol: (919) 829-8030 

OHIO 

Arrow Electronics 
7820 McEwen Road 
Centorville 45459 
Tel: (513) 435-5583 
lWX: 810.459·1811 

Arrow Electronics 
8238 Cochran Rd. 
Solon 44139 
Tel: (216) 248-3990 
lWX: 810·427-9409 

Arrow Electronics 
10 Knollerslt Dr. 
Cincinnati 45237 
Tel: (513) 761·5432 
TWX: 81Q.481·2870 

tHamliton/Avnet Electronics 
954 Senate Drive 
Dayton 45459 
Tel: (513) 433.Q610 
lWX: 910.340·2531 

tHamliton/Avnll Electronics 
4588 Emery Indultrl_1 Parkway 
Warrensville Helghtl 44128 
Tel: (216) 831·3500 
lWX: 610·427-9452 

tPloneer/Daylon 
1900 Troy Sireet 
Dayton 454().i 
Tel: (513) 236-9900 
TWX: 810.458-1622 

tPloneer/Cleveland 
4800 E. 1310t Street 
Cloveland 44105 
Tel: (216) 587·3500 
lWX: 810·422·2210 

OKLAHOMA 

tComponents SpeCialties, Inc. 
7920 E. 40th Street 
TulIa 74145 
Tel: (918) 684-2820 
lWX: 910-845·2215 

OREGON 

tAlmaclStroum Electronics 
8022 S.W. Nimbus, Bldg. 7 
Beaverton 97005 
Tol: (503) 641-9070 

tHamllton/Avnet Electronics 
8024 SW Jean Rd. 
Bldg. C, Suite 10 
Lake Oswego 97034 
Tel: (503) 835-7848 

u.s. AND CANADIAN DISTRIBUTORS 

PENNSYLVANIA 

tArrow ElectronicS 
4297 Greenlburg Pike 
Sult83114 
Pittsburgh 15221 
Tel: (412) 351-4000 

Pioneer/Pittsburgh 
259 Kappa Drive 
Plttlburgh 15238 
Tel: (412) 782·2300 
TWX: 710.795-3122 

Pioneer/Delaware Valley 
281 Gibraltar Road 
Horaham 19044 
Tel: (215) 674-4000 
lWX: 510-885-8718 

TEXAS 

Arrow Electronics 
13715 Gamma Road 
Dallal 75234 
Tel: (214) 388-7500 
TWX: 91Q.66105495 

Arrow Electronics, Inc. 
10700 Corporate Drive, Suite 100 
Stafford 71471 
Tel: (713) 491-4100 

Component Specialties Inc. 
8222 Jamestown Drive 
Suite 115 
AuoUn 78758 
Tol: (512) 637·8922 
lWX: 910.674·1320 

tComponent Splelaltle., Inc. 
10807 Shady Trail, Suite 101 
Dallal 75220 
Tel: (214) 357-8511 
lWX: 910-881-4999 

tComponent Specialties, Inc. 
8585 Commerce Park Drive, lulte 590 
Houston 77038 
Tel: (713) 771-7237 
TWX: 91Q.981·2422 
Hamllton/Avnet Electronics 
2401 Rulland 
AUltln 78758 
Tel: (612) 837·8911 

tHamilton/Avnet ElectroniCS 
2111 W. Walnut Hili Lane 
Irving 78062 
Tel: (214) 661-4111 
TWX: 910·880-&371 

tHamllton/Avnet Electronics 
3939 Ann Arbor Drive 
Houston 17083 
Tel: (713) 780·1711 

UTAH 

tHamllton/Avnet ElectroniCS 
1585 We.t 2100 South 
Salt Lake City 841.19 
Tel: (601) 972·2800 

WASHINGTON 

tAlmacJStroum ElectroniCS 
5811 Sixth Ave. South 
Se.ttle 89108 
Tel: (208) 763-2300 
TWX: 910·444·2087 

Arrow Electronics, Inc, 
Electronics Distribution Division 
1058 Andover Park East 
Tukwila 98189 
Tel: (208) 575.Q907 

tHamllton/Avnet ElectronlCB 
14212 N.E. 21st Street 
Bellevue 88005 
Tel: (208) 453-5844 

WASHINGTON (cant.) 

tWyle Dlltrlbutlon Group 
1750 132nd Avenue NE 
Bellevue 98006 
Tel: (208) 453-8300 
lWX: 91(1.443.2526 

WI8CONSIN 

tArrow Electronics 
430 W, Rawlon AvenUI 
Oak Creek 53154 
T.I: (414) 764-eeoo 
TWX: 91Q.338.Q028 

tHamlltonJAvnlt ElectronlCI 
2975 Moorland Road 
New Berlin 83151 
Tel: (414) 764-4510 
lWX: 910·282·1162 

CA~ADA 

ALBERTA 

tL.A. V.rah Ltd. 
4742 14th Street N.E. 
Calgary T2D 8L7 
Tel: (403) 230·1235 
lWX: 018-258-97 

ZantroniC8 
9224 27th Avenue 
Edmonton ,'aN 1 B2 
Tel: (403) 483·3014 

Zintronlc8 
3851 210t N.E. 
Calgary T2E 6T5 
Tel: (403) 230·1422 

BRITISH COLUMBIA 

tL.A. V.rah Ltd. 
2077 Alberta Strael 
Vancouver V5V 1 C4 
Tel: (804) 873-3211 
TWX: 61Q.929·1086 

Zenironici 
550 Comble St. 
Vancouver VeB 2N7 
Tol: (804) 889·2533 
lWX: 04-5077-89 

MANITOBA 

L.A. Varah 
1·1832 King Edward Street 
Winnipeg R2R ON1 
Tel: (204) 633-6190 
TWX: 07·55-385 

Zentronlcl 
590 Berry St. 
Winnipeg R3H OS1 
Tel: (204) 775-8881 

ONTARIO 

tHamUton/Avnet Electronlos 
3889 Rexwood Road, Unll. G & H 
MIIsl •• auga L4V 1M6 
Tel: (416) 671·7432 
TWX: 610.492_ 

tHamliton/Avnel Electronics 
1735 Courtwood Cre808nt 
Ott.wa K2C 3J2 
rei: (613) 226·1700 
lWX: 053-4971 

tL.A. Varah, Ltd. 
505 Kenora Avenue 
Hamilton L8E 3P2 
TIl: (416) 661-9311 
TWX: 081·8349 

tZentronl08 
141 Catharine Street 
Ottawa K2P 1C3 
Tel: (613) 238-8411 
TWX: 083-3636 

tZlntronlol 
1355 Meveralde Drive 
Mlllleeluga, OntariO LOT 1C9 
Tel: (416) 678-9000 
Telex: 08-983-857 

Saptamber 1980 

QUEBEC 

tHlmliton/Avnet Eleotronlcl 
2870 Sabourin Stre.t 
St. Laurent H4S 1 M2 
Tel: (514) 331-8443 
lWX: 610-421-3731 

Zantronlo. 
5010 Plre Stre.t 
Montrell H4P 1 P3 
Tel: (614) 735-8381 
lWX: 05-827·535 

tMlcrocomputer System Technical eemonstrator Cantara 
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INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 

ARGENTINA 

Micro Sistemas S,A 
9 De Julio 561 
Cordoba 
Tel: 54·51·32·880 
TELEX: 51837 Blcea 

AUSTRALIA 

A.J.F. Systems & Components Ply, Ltd. 
310 Queen Street 
Melbourne 
Victoria 3000 
Tel: 
TELEX: 

Warburton Franki 
Corporale Headquarters 
372 Eastern Valley Way 
Chatswood, New South Wales 2067 
Tel: 407·3261 
TELEX: AA 21299 

AUSTRIA 

Bacher Elektrontsche Geraele GmbH 
Rolenmulgasse 26 
A 1120 Vienna 
Tel: 10222) 83 63 96 
TELEX: 10')'532 

Reklrsch Eleklronik Garaele GmbH 
Lichtensteinstrasse 97 
A1COO Vienna 
Tel: \222) 347646 
TELEX: 74759 

BELGIUM 

Inalco Belgium SA 
Ave. des Croix de Guerre 94 
81120 Brussels 
Tel: (02) 216 01 60 
TELEX: 25441 

BRAZIL 

Icotron SA 
0511·Av, Mutlnga3650 
6 Andar 
Pirltuba·Sao Paulo 
Tel: 261·0211 
TELEX: 1011) 222 ICO BA 

CHILE 

DIN 
Av. Vic, Mc kenna 204 
Casilla 6055 
Santiago 
Tel: 227564 
TELEX: 3520003 

CHINA 

C.M. Technologies 
525 UniverSIty Avenue 
Suite A·40 
Palo Alto, CA 94301 

COLOMBIA 

International Computer Machines 
Carrera 7 No. 72·34 
Apdo·Aereo 19403 
Bogota 1 
Tel: 211·7282 
TELEX: 7'3'4INCO 

CYPRUS 

Cyprus Eltrom Electronics 
P,O. Box 5393 
Nicosia 
Tel: 21·27982 

DENMARK 

STL·Lyngso Komponent AIS 
Ostmarken 4 
OK·2860 Soborg 
Tel: 10') 67 00 77 
TELEX: 22990 

Scandinavian Semiconductor 
Supply AIS 
Nannasgade 18 
OK·2200 Copenhagen 
Tel: (01) 83 50 90 
TELEX' 19037 

FINLAND 

Oy Finlronic AS 
Melkonkalu 24 A 
SF·002'0 
Helsinki 21 
Tel: 0·6926022 
TELEX: 124 224 Flron SF 

FRANCE 

Celdis SA' 
53, Rue Charles Frerot 
F·94250 Gentilly 
Tel: (1) 581 0020 
TELEX: 200 485 

Feutrier 
Rue des Trois Glorieuses 
F·42270 SI. Priest·en·Jarez 
Tel: (77) 74 67 33 
TELEX: 3000 21 

MetrologleO 
La Tour d'Asnleres 
4, Avenue Laurent Cely 
92606·Asnieres 
Tel: 791 44 44 
TELEX: 611448 

Tekelec Airtronlc' 
Cite des Bruyeres 
Rue Carle Vernet 
F·92310 Sevres 
Tel: (1) 534 75 35 
TELEX: 204552 

GERMANY 

Electronic 2000 Vertriebs GmbH 
Neumarkter Sirasse 75 
0·8000 Munich 80 
Tel: (089) 434061 
TELEX: 522561 

Jermyn GmbH 
Postfach 1180 
0·6077 Cam berg 
Tel: (06434) 231 
TELEX: 484426 

Kontron Elektronik GmbH 
Breslauerstrasse 2 
8057 Echlng B 
0·8000 Munich 
Tel: (89) 319,011 
TELEX: 522122 

Neye Enatechnlk GmbH 
Schillerstrasse 14 
D·2085 Quickborn·Hamburg 
Tel: 104'06) 6'2' 
TELEX: 02,'3590 

GREECE 

American Technical Enterprises 
P.O, Box 156 
Athens 
Tel: 30·1·8811271 

30·1·8219470 

HONG KONG 

Schmidt & Co. 
281F Wing on Center 
Conn aught Road 
Hong Kong 
Tel: 5·455·644 
TELEX: 74766 Schmc Hx 

INDIA 

Mlcronic Devices 
1041109C, Nlrmal Industrial Estate 
Sian (E) 
Bombay 400022, India 
Tel: 486·170 
TELEX: 011·5947 MDEV IN 

ISRAEL 

Eastronics Ltd.' 
11 Rozanis Street 
P.O, Box 39300 
Tel Aviv 61390 
Tel: 475151 
TELEX: 33638 

ITALY 

Eledra 3S S,P.A,· 
Vlale Elvezia, 18 
120154 Milan 
Tel: (02) 34.93.041·31.85.441 
TELEX: 332332 

JAPAN 

Asahl Electronics Co, Ltd. 
KMM Bldg. Room 407 
2·14·1 Asano. Kokura 
Klta·Ku, KitokyuShu Cily 802 
Tel: (093) 511·6471 
TELEX: AECKY 7126·16 

Hamitton·Avnet Electronics Japan Ltd. 
YU and YOU Bldg. 1·4 Horidome·Cho 
Nihonbashi 
Tel: (03) 662·991 I 
TELEX: 2523774 

Ayoyo Electric Corp. 
Konwa Bldg. 
1·12·22, Tsukiji, 1·Chome 
Chuo·Ku, Tokyo 104 
Tel: (03) 543·7711 

Tokyo Electron Ltd. 
No.1 Higashikata·Machi 
M idori·Ku, Yokohama 226 
Tel: (045) 471·8811 
TELEX: 781·4473 

KOREA 

K0,aiT, Dig::a: 
Room 909 Woonam Bldg. 
7, '·KA Bongre·Dong 
Chung·Ku Seoul 
Tel: 23·8123 
TELEX: K23542 HANSINT 

Leewood International, Inc. 
C.P.O. Box 4046 
112-25, Sokong·Oong 
Chung·Ku, Seoul 100 
Tel: 28·5927 
CABLE: "LEEWOOD" Seoul 

MEXICO 

Proveedora Electronlca, SA (Proesal 
Prol. Moctezuma Ole. 24 
Col. Romero de Terreros 
Apdo. Postal 21-139 
Mexico 21. D.F. 
TELEX: 017·72402 SAuLME 

NETHERLANDS 

Inelco Nether. Camp. Sys. BV 
Turfstekerstraat 63 
Aalsmeer 14310 
Tel: (2977) 28855 
TELEX: 14693 

Koning & Hartman 
Koperwerf 30 
2544 EN Den Haag 
Tel: (70) 210.101 
TELEX: 31528 

NEW ZEALAND 

W. K. McLean Ltd. 
P.O. Box 18·065 
Glenn Innes, Auckland, 6 
Tel: 587·037 
TELEX: NZ2763 KOSFY 

NORWAY 

Nordlsk Elektronlk (Norge) AIS 
Postoffice Box 122 
Smedsvlngen 4 
1364 Hvalstad 
Tel: 02786210 
TELEX: 17546 

PORTUGAL 

Ditram 
Componentes E Electronica LDA 
Av. Miguel Bombarda, 133 
Lisboa 1 
Tel: (19) 545313 
TELEX: 14347 GESPIC 

SINGAPORE 

Genera! Engineers Associates 
Blk 3, 1003·1008, 10th Floor 
P.S.A. Multi·Storey Complex 
Telok BlangahlPasir Panjang 
Singapore 5 
Tel: 271·3163 
TELEX: AS23987 GENERCO 
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SOUTH AFRICA 

Electronic Building Elements 
Pine Square 
18th Street 
Hazelwood. Pretoria 0001 
Tel: 789221 
TELEX: 30181SA 

SPAIN 

Interface SA 
Ronda San Pedro 22, 3 0 

Barcelona 10 
Tel: 301 7851 
TWX: 51508 

ITT SESA 
Miguel Angel 16 
Madrid 10 
Tel: (1l4190957 
TELEX: 27707127461 

SWEDEN 

AB Gosta Backstrom 
Box 12009 
10221 Stockholm 
Tel: (08) 541 080 
TELEX: 10135 

Nordisk Electronlk AB 
Box 27301 
S-10254 Stockholm 
Tel: (08) 635040 
TELEX: 10547 

SWITZERLAND 

Induslrade AG 
Gemsenstrasse 2 
Postcheck 80 . 21190 
CH·8021 ZUrich 
Tel: (01) 60 22 30 
TELEX: 56788 

TAIWAN 

Taiwan Automation Co.' 
3d Floor #75, Section 4 
Nanking East Road 
Talpel 
Tel: 771·0940 
TELEX: 11942 TAIAUTO 

TURKEY 

Turkelek Electronics 
Apapurk Boulevard 169 
Ankara 
Tel: 189483 

UNITED KINGDOM 

Comway Microsystems Ltd. 
Market Street 
68·Bracknell, BerkshIre 
Tel: (344) 51654 
TELEX: 847201 

G.E.C. Semiconductors Ltd. 
East Lane 
North Wembley 
Middlesex HA9 7PP 
Tel: (01)904·9303/908·4111 
TELEX: 28817 

Jermyn industries 
Vestry Estate 
Sevenoaks, Kent 
Tel: (0732) 501.44 
TELEX: 95142 

Rapid Recall, Ltd. 
6 Soho Mills Ind. Park 
Wooburn Green 
Bucks, England 
Tel: (6285) 24961 
TELEX: 849439 

Sintrom Electronics Ltd: 
Arkwright Road 2 
Reading, Berkshire RG2 OLS 
Tel: (0734) 85464 
TELEX: 847395 

VENEZUELA 

Componentes y Clrcuitos 
Eleclronicos TTlCA C.A. 

Apartado 3223 
Caracas 101 
Tel: 718·100 
TELEX: 21795 TElETIPOS 

• Field Appllcatton locatton 
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INTEL$ MARKETING OFFICES 

AUSTRALIA 

Intel Semiconductor Ply., Ltd. 
Suite 2, Level 15, North Point 
100 Miller Street 
North Sydney, NSW, 2060 
Tel: 450-847 
TELEX: AA 20097 

BELGIUM 

Intel Corporation S.A. 
Rue du Moulin a Papler 51 
Bolte 1 
8·1160 Brussels 
Tel: (02) 660 30 10 
TELEX: 24814 

DENMARK 

Intel Denmark AlS· 
Lyngbyvej 32 2nd Floor 
DK·21oo Copenhagen East 
Tel: (01) 182000 
TELEX: 195e7 

FINLAND 

Intel Finland OY 
Sentnerlkuja 3 
SF • 00400 Helsinki 40 
Tel: (0) 558531 
TELEX: 123332 

FRANCE 

Intel Corporation, S.A.R.L.· 
5 Place de 18 Balance 
Sllie 223 
94528 Rungis Cedex 
Tel: (01) 687 22 21 
TELEX: 270475 

GERMANY 

Intel Semiconductor GmbH· 
Seldlstrasse 27 
8000 M uenchen 2 
Tel: (089) 53 691 
TELEX: 523 177 

lritel Semiconductor GmbH 
Mainzer Strasse 75 
6200 Wiesbaden 1 
Tel: (06121) 700874 
TELEX; 04186183 

Intel Semiconductor GmbH 
Wernerstrasse 67 
P.O. Box 1460 
7012 Fellbach 
Tel: (0711) 580082 
TELEX: 7254626 

Intel Semiconductor GmbH 
Hohenzollern Strasse 5 
3000 Hannover 1 
Tel: (0511) 327081 
TELEX: 923625 

Intel Semiconductor GmbH 
Oberrathstrasse 2 
4000 Duesseldorf 30 
Tel: (0211) 651054·6 
TELEX: 8586977 

HONG KONG 

Intel Semiconductor Ltd. 
99·105 Des Voeux Rd., Central 
16F, Unit B 
Hong Kong 
Tel: 5·450·847 
TELEX: 63869 

ISRAEL 

Intel Semiconductor Ltd.· 
FI.O. Box 2404 
Haifa 
Tol: 9721452 4261 
TELEX: 92246511 

ITALY 

Intel Corporation Italla, S.p.A. 
Corso Semplone 39 
1·20145 Milano 
Tel: 2134.93267 
TELEX: 311271 

JAPAN 

Intel Japan K.K. * 
Flower Hitl·Shlnmachi East Bldg. 
1·23·9, Shinmachl, Setagaya·ku 
Tokyo 154 
Tel: (03) 426·9261 
TELEX: 781·28426 

NETHERLANDS 

Intel Semiconductor B.V. 
Cometongebouw 
Westblaak 106 
3012 Km Rotterdam 
Tel: (10) 149122 
TELEX: 22283 

NORWAY 

Intel Norway AIS 
FI.O. Box 92 
Hvamveien 4 
N·2013 
Skjetten 
Tel: (2) 742 420 
TELEX: 18018 
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SWEDEN 

Intel Sweden A.e." 
Box 20092 
Alpvagen 17 
$·16120 Bromma 
Tel: (08) 96 53 90 
TELEX: 12261 

SWITZERLAND 

Intel Semiconductor A.G. 
Forchstrasse 95 
CH 8032 Zurich 
Tel: 1·554502 
TELEX: 55789 ich ch 

UNITED KINGDOM 

Intel Corporation (U.K.) Ltd. * 
5 Hospital Street 
Nantwich, Cheshire CW5 5RE 
Tel: (0270) 62 65 60 
TELEX: 36620 

Intel Corporation (U.K.) Ltd. 
Dorcan House 
Eldlne Drive 
Swlndon, Wiltshire SN3 3TU 
Tel: (0793) 26101 
TELEX: 444447 INT SWN 

.. Field Application Location 
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TWX: 91().338'()()26 
TELEX: 34-6372 

CALIFORNIA 

Intel Corp. 
1601 Old Bayshore Hwy. 
Suite 345 
Burlingame 94010 
Tel: (415)892-4782 
TWX: 910·375-3310 

Intel Corp. 
2000 E. 4th Street 
Suite 100 
Santa Ana 92705 
Tel: (714)835-9842 
TWX: 91()'595·1114 

Intel Corp. 
7670 Opportunity Road 
San Diego 92111 
Tel: (714)268·3563 

Intel Corp. 
3375 Scott Blvd. 
Santa Clara 95051 
Tel: (408)987-8086 

Intel Corp. 
5630 Corbin Avenue 
Sulle 120 
Tarzana 91356 
Tel: (213)98,6-9510 

COLORADO 

Intel Corp. 
650 South Cherry 
Suite 720 

. Denver, 80222 
Tel: (303)321-8086 
TWX: 91()'931·2289 

FLORIDA 

Intel Corp. 
1001 N.W. 62nd Street 
Suite 406 
Ft. Lauderdale 33309 
Tel: (305)77Hl600 
TWX: 51().956·9407 

ILLINOIS 

Intel Corp. 
2550 Golf Road 
Suite 815 
Roiling Meadows 60008 
Tel: (312)981-7230 
TWX: 910·253-1825 ' 

KANSAS 

Intel Corp. 
9393 W. 110th Street 
Suite 265 
Overland Park 66210 
Tel: (913)642-8080 

MARYLAND 

Intel Corp. 
7257 Parkway Drive 
Hanover 21076 
Tel: (301) 79t1-7500 
TWX: 710-862·1944 

u.s. AND CANADIAN SERVICE OFFICES 

MASSACHUSETIS 

Intel Corp. 
27 Industrial Avenue 
Chelmsford 01824 
Tel: (617) 667-8126 
TWX: 710·343·6333 

MICHIGAN 

Intel Corp. 
26500 Northwestern Hwy. 
Suite 401 
Southfield 48075 
Tel: (313)353.()92O 
TWX: 81()'244-4915 

MINNESOTA 

Intel Corp. 
7401 Metro Blvd. 
Suite 355 
Edina 55435 
Tel: (612)835-6722 
TWX: 91 ()'576·2867 

MISSOURI 

Intel Corp. 
502 Earth City Plaza 
Suite 121 
Earth City 63045 
Tel: (314)291,1990 

NEW JERSEY 

Intel Corp. 
2450 Lemoine Avenue 
FI. Lee 07024 
Tel: (201)947·6267 
TWX: 71().991·6593 

OHIO 

Intel Corp. 
Chagrin-Brainard Bldg. #210 
28001 Chagrin Blvd. 
Cleveland 44122 
Tel: (216)464·2736 
TWX: 81().427·9298 

Intel Corp. 
6500 Poe Avenue 
Dayton 45414 
Tel: (513)690-5350 
TWX: 810·450·2528 

OREGON 

Intel Corp. 
10700 S.W. Beaverton-Hillsdale Hwy. 
Bldg, 2, Suite 324 
Beaverton 97005 
Tel: (503)641-8086 
TWX: 910·467-8741 

PENNSYLVANIA 

Intel Corp. 
275 Commerce Drive 
200 Office Center 
Suite 300 
Fort Washington 19034 
Tel: (215)542·9444 
TWX: 510-651·2077 
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TEXAS 

Intel Corp. 
313 E. Anderson Lane 
Suite 314 
Austin 78752 
Tel: (512)454-3628 
TWX: 91()'874·1347 

Intel Corp. 
2925 L.B.J. Freeway 
Suite 175 
Dallas 75234 
Tel: (214)241·2820 
TWX: 91()'860·5617 

Intel Corp. 
6420 Richmond Avenue 
Suite 280 
Houston 77057 
Tel: (713)784·1300 
TWX: 910·881·2490 

VIRGINIA 

Intel Corp. 
7700 Leesburg Pike 
Suite 412 
Falls Church 22043 
Tel: (703) 734-9707 
TWX: 710·931·0625 

WASHINGTON 

Intel Corp. 
1603 116th Ave. N.E. 
Suite 114 
Bellevue 98005 
Tel: (206)232·7823 
TWX: 910-443-3002 

WISCONSIN 

Intel Corp. 
150 S. Sunnyslope Road 
Suite 148 
Brookfield 53005 
Tel: (414) 784·9060 

CANADA 

Intel Corp. 
50 Galaxy Blvd. 
Unit 12 
Rexdale, Ontario 
M9W4Y5 
Tel: (416)675·2105 
Telex: 069-83574 

Intel Corp. 
39 Hwy. 7, Bells Corners 
Ottawa, Ontario 
K2H 8R2 
Tel: (613)829·9714 
Telex: 053-4115 

*Fleld Application Location 




