



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































| INTEL386™ FAMILY DEVELOPMENT SUPPORT

COMPREHENSIVE DEVELOPMENT SUPPORT FOR THE
INTEL386™ FAMILY OF MICROPROCESSORS

The perfect complement to the Intel386™ Family of microprocessors is the optimum development
solution. From a single source, Intel, comes a complete, syncrgistic hardware and software
development toolset, delivering full access to the power of the Intel386 architecture in a way that
only Intel can.

Intel development tools are easy to use, yet powerful. with contemporary user interface techniques
and productivity boosting features such as symbolic debugging. And you'll find Intel first to market
with the tools needed to start development, and with lasting product quality and comprehensive
support to keep development on-track.

If what interests you is getting the best product to market in as little time as possible. Intel is the

choice.

FEATURES

¢ Comprehensive support for the full 32 bit ® A common object code format (OMF-386)
Intel386 architecture, including protected - supports the intermixing of modules written
mode and 4 gigabyte physical memory in various languages
addressing ® ROM-able code is output directly from the

® Source line display and symbolics allow language tools, significantly reducing the
debugging in the context of the original effort necessary to integrate software into the
program final target system

* Architectural extensions in Intel high-level ® Support for the 80387 numeric coprocessor

languages provides for manipulating
hardware directly without assembly language
routines

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses are
implied. Information contained herein supersedes previously published specifications on these devices from Intel and is subject to change without notice.

September, 1988
© [niel Corporation 1988 Order Number: 260808001
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CREATE AND

MAINTAN
LIBRARIES WITH
Wi Lie-388 ﬁ
ii ASN-388
u LINK MOOULES
"TOGETHER WITH
BIND-388 ﬁ
sounce Seoeet s O
CODE

ASM-386 MACRO ASSEMBLER

ASM-386 is a “high-level” macro assembler for the
Intel386 Family. ASM-386 offers many features
normally found only in high-level languages. The macro
facility in ASM-386 saves development time by
allowing common program scquences Lo be coded only
once. The assembly language is strongly typed.
performing extensive checks on the usage of variables
and labels. )

Other ASM-386 features include:

o “High-level" assembler mnemonics o simplify the
language

o Structures and records for data representation

e Upward compatibility with ASM-286

PL/M-386 COMPILER

PL/M-386 is a structured high-level system
implementation language for the Intel386 Family.

" PL/M-386 supports the implementation of protected
operating system software by providing built-in
procedures and variables to access the Intel386
architecture.

For efficient code generation, PL/M-386 features four
levels of optimization, a virtual symbol table, and four
models of program size and memaory usage.

Other PL/M-386 featurcs include:

o The ability to define a procedure as an interrupt
handler as well as facilities for generating interrupts

© Direct support of byte, half-word. and word input
and output from microprocessor ports

o Upward compatibility with PL/M-286 and PL/A-86
source code

Figure 1. Intel Microprocessor Development Environment

PL/M-386 combines the henefits of a high-level
language with the ability to access the Intel386
architecture. For the development of systems software,
PL/M-386 is a cost-cffective alternative to assembly
language programming.

C-386 COMPILER

C-386 brings the C language to the Intel386 Family.
For code efficiency. C-386 features two levels of
optimization. theee models of program size and
memory usage, and an extremely efficient register
allocator. The C-386 compiler eliminates common code,
climinates redundant loads and stores, and resolves
span dependencies (shortens branches) within a
program.

C-386 allows full access to the Intel386 architecture
through control of bit ficlds, pointers, addresses, and
register allocations.

Other C-386 features include:

® Aninterrupt directive defining a function as an
intereupt function

® Built-in functions allow direct access to the

microprocessor through the inline insertion of

machine code ’

Structure assignments, functions taking structure

arguments. and returning structures, and the void

and enum data types

The G-386 runtime fibrary is implemented in lavers.
‘The upper layers include the standard 1) library
(STDIO)., memory management routines, conversion
routines. and string manipulation routines. The lowest
layer. operating system interface routines, is
documented for adaptation to the target environment.
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RLIL-386™ RELOCATION, LINKAGE,
AND LIBRARY TOOLS

The RLL-386™ relocation, linkage. and library tools are
a cohesive set of utilities featuring comprehensive
support of the full Intel386 architecture. RLL-386
provides for a variety of functions—from linking
separate modules, building an object library, or linking
in 80387 support, to building a task to execute under
protected mode or the multi-tasking, memory protected
system software itself.

The RLL-386 relocation, linkage, and library tools
package includes a program binder for linking ASM.
PLM, and C modules together, a system builder for
configuring protected, multi-task systems, a cross
reference mapper, a program librarian, an 80387
numeric coprocessor support library, and a conversion
utility for outputing hex format code for PROM
programming.

Ada-386™ CROSS COMPILATION
PACKAGE

The Ada-386™ Cross-Compilation Package is a
complete development environment for emhedded real-
time Ada applications for the 386 microprocessor. The
Ada cross compiler, which runs under VAX/VMS,
generates code highly optimized for the 80386. The
Ada-386 Cross-Compilation Package also features a
VMS hosted and targeted compiler and tools to
support software debugging before the target system is
available. Sophisticated code generation tools, such as
the Global Optimizer, help make the target code smaller
and more efficient.

Ada-386 includes a source level symbolic debugger
working in unison with a small debug monitor supplied
in PROM. Code can also be downloaded and debugged
using Intel's ICE™-386 In-Circuit Emulator.

Other Ada-386 features include:

* The ability to directly call Intel's iRMK real-time
kernel

® An object module importer allows program modules
written in other Intel386 Family languages to be
linked with Ada modules

© Built in support for the 386, including machine code
insertion and full representation specifications

o Highly optimized interrupt handling—fast execution
of interrupt handlers without requiring a context
switch '

INTEL386™ FAMILY IN-CIRCUIT
EMULATORS .

Intel386 Family in-circuit emulators embody exclusive
technology that gives the emulator access to internal
processor states that are accessible in no other way.
Intel386 microprocessors fetch and execute
instructions in parallel; fetched instructions are not
necessarily executed. Because of this, an emulator
without this access to internal processor states is
prone to error in determining what actually occurred
inside the microprocessor. With Intel's exclusive
technology, Intel386 Family emulators are one hundred
percent accurate.

Other features of Intel386 Family in-circuit emulators
include:

o Unparallcled support of the Intel386 architecture,
notably the native protected mode

o Emulation at clock speeds to 25MHz and full-
fealured trigger and trace capabilities

* Non-intrusive operation

¢ Convertible to support any Intel386 microprocessor

With symbolic debugging, memory locations can be
examined or modified using symbolic references to the
original program. such as a procedure or a variable
name, line number, or program label. Source code
associated with a given line number can be displayed,
as can the type information of variables, such as byte,
word, record, or array. Microprocessor data structures,
such as registers, descriptor tables, and page tables,
can also he cxamined and modified using symbolic
names. The symbolic debugging information for use
with Intel development tools is produced only by Intel
languages.

MONITOR-386™ SOFTWARE
DEBUGGER

MONITOR-386™ is a software debugger for 386 and
386SX-based systcms. MONITOR-386 provides
program exccution control and symbolic processor and
memory interrogation and modification. Hardware and
software breakpoints can be set at symbolic addresses
and program execution can be single-stepped through
assembly or high-level language instructions.

Other MONITOR-386 features include:

¢ Debug procedures. named user-definable sequences
of MONITOR-386 commands, enable users to define
macro commands that would otherwise take several
lines of command entries to perform the same
function

e A disassembler/single line assembler allows users to
display memory as and patch memory with
80386/80387 mnemonics

MONITOR-386. used in conjunction with Intel single
board computers iISBC® 386/22 and iSBC 386/116, can
debug software before a functional prototype of the
target system is available.
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IPAT-386™ PERFORMANCE
ANALYSIS TOOL

iPAT-386™ performiance analysis tool provides analysis
of realtime software executing on a 386-based target
system. With iPAT-386, it is possible to speed-tune
applications, optimize use of operating systems,
determine response characteristics, and identify code
execution coverage.

By examining iPAI-386 histogram and tabular
information about procedure usage (with the option of
including interaction with other procedures, hardware,
the operating system, or interrupt service routines) for
critical functions, performance bottlenecks can be
identified. With iPAT-386 code execution coverage
information, the completeness of testing can be
confirmed. iPAT-386 can be used in conjunction with
Intel's ICE-386™ in-circuit emulator to control test
conditions.

iPAT-386 provides real-time analysis up to 20MHz,
performance profiles of up to 125 partitions, and code
execution coverage analysis over 252K.

SERVICE, SUPPORT, AND
TRAINING

To augment its development tools, Intel ofters a full
array of seminars, classes, and workshops, field
application engineering expertise. hotline technical
support, and on-site service.

PRODUCT SUPPORT MATRIX .
Compencat Host

Product 386 | 386sx 376 | DOS | VAX/VMS
ASM-386 Macro Assembler| » 4 v » v
PL/M-386 Compiler I’ » v 4 v
C-386 Compiler » I 4 I v
RLL-386 Relocation, 4 v v v v
Linkage. and Library tools
Ada-386 Cross Compilation| v
Package
Intel386 Family In-Circuit I A el I
Emulators
Monitor-386 Software v v v
Debugger
iPAT-386 Performance » I
Analysis Tool

Intel386, 386. 386SX. 376. ICE, and iSBC are trademarks of Intel Corporation.
VAX and VMS are registered trademarks of Digital Equipment Corporation.

ORDERING INFORMATION

For direct information on Intel's Development Tools, or
for the number of your nearest sales office or
distributor, call 800-874-6835 (1.S.). For information
or literature on additional Intel products, call
800-548-4725 (U.S. and Canada).
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AEDIT SOURCE CODE AND TEXT EDITOR

PROGRAMMER SUPPORT

AEDIT is a full-screcn text editing system designed specifically for software engineers and technical
writers. With the facilities for automatic program block indentation, HEX display and input, and full
macro support, AEDIT is an essential tool for any programming environment. And with AEDIT, the -
output file is the pure ASCII text (or HEX code) you input—no special characters or proprietary
formats. '

Dual file editing means you can create source code and its supporting documents at the same time.
Keep your program listing with its errors in the background for easy reference while correcting the
source in the foreground. Using the split-screen windowing capability, it is easy to compare two files,
or copy text from one to the other. The DOS system-escape command eliminates the need to leave the
editor to compile a program, get a directory listing, or execute any other program executable at the
DOS system level.

There are no limits placed on the size of the file or the length of the lines processed with AEDIT. It
even has a batch mode for those times when you need to make automatic string substitutions or
insertions in a number of separate text files.

AEDIT FEATURES
o Complete range of editing support—from * Hosted on PC-DOS and RMX operating
document processing to HEX code entry and systems -
modification ® Dual file support with optional split-screen
o Supports system escape for quick execution windowing
of PC-DOS System level commands ® No limit to file size or line length
o Full macro support for complex or repetitive ® Quick response with an easy to use menu
editing tasks driven interface

¢ Configurable and extensible for complete
control of the editing process

Intel Corporation assumes no responsibifity for the use of any circuitry other than circuitry embadied in an Intel product. No other circuit patent licenses are
implied. Information contained herein supersedes previously published specifications on these devices from Intel and is subject to change without notice.

Scplember. 1088
© Intel Corporation 1988 Order Number: 280804-002
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FEATURES

POWERFUL TEXT EDITOR

As a text editor, AEDIT is versatile and complete. In addition
to simple character inscrtion and cursor positioning
commands, AEDIT supports a number of text block
processing commands. Using these commands you can
easily move, copy. or delete both small and large blocks of
text. AEDIT also provides facilities for forward or reverse
string scarchcs, string replacement and query replace.

AEDIT removes the restriction of only inserting characters
when adding or modifying text. When adding text with
AEDIT you may choose to cither insert characters at the
current cursor location, or over-write the existing Lext as you
type. This flexibility simplifies the creation and editing of
tables and charts.

USER INTERFACE

The menu-driven interface AEDIT provides makes it
unnecessary to memorize long lists of commands and their
syntax. Instead, a complete list of the commands or options
available at any point is always displayed at the bottom of
the screen. This makes AEDIT both easy to learn and easy
to use.

FULL FLEXIBILITY

In addition to the standard PC terminal support provided
with AEDIT, you are able to configure AEDIT to work with
almost any terminal. This along with user-definable macros
and full adjustable tabs, margins, and case sensitivity
combine to make AEDIT one of the most flexible editors
available today.

SPECIFICATIONS

MACRO SUPPORT

AEDIT will create macros by simply keeping track.of the
command and text that you type. “learning” the function the
macro is to perform. The editor remembers your actions for
later execution, or you may store them in a file to use in a
later editing session.

Alternatively. you can design a macro using AEDIT's

- powerful macro language. Included with the editor is an

extensive library of useful macros which yon may use or
madify to meet your individual editing needs.

TEXT PROCESSING

* For your documentation needs, paragraph filling or

justification simplifies the chore of document formatting.
Automatic carriage return insertion means you can focus on
the content of what you are typing instead of how close you
are to the edge of the screen.

SERVICE, SUPPORT, AND TRAINING

Intel augments its development tools with a full array of
seminars, classes, and workshops; on-site consulting
services; field application engincering expertise: telephone
hot-line support; and software and hardware maintcnance
contracts. This full line of services will ensure your design
SuCCess.

HOST SYSTEM

AEDIT for PC-DOS has been designed to run on the IBM* PC
XT, IBM PC AT, and compatibles. It has been tested and
evaluated for the PC-DOS 3.0 or greater operating system.

Versions of AEDIT are available for the iRMX™-86 and
RMX II Operating System.

ORDERING INFORMATION

D86EDINL AEDIT Source Code Editor Release 2.2 for
PC-DOS with supporting documentation

122716 AEDIT-DOS Uscrs Guide

122721 AEDIT-DOS Pocket Reference

RMX864WSU  AEDIT for iRMX-86 Operating System
R286EDI286EU AEDIT for iRMX 11 Opcrating System

For direct information on Intel’s Development Tools, or for
the number of your nearest sales office or distributor. call
800-874-6835 (U.S.). For information or literature on
additional Intel pmductb call 800-548-4725 (U.S. and
Canada).
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iPAT™ PERFORMANCE ANALYSIS TOOL

REAL-TIME SOFTWARE ANALYSIS FOR THE 8086/88,
80186/188, 80286, AND 80386

Intel's iPAT™ Performance Analysis Tool enables OEMs developing applications based on the 8086/88,
80186/188, 80286, or 80386 microprocessors to analyze real-time software execution in their proto-
type systems at speeds up to 20 MHz. Through such analysis, it is possible to speed-tune applications
with real-time data, optimize use of operating systems (such as Intel's iRMX® Il Real-Time Multitasking
Executive for the 80286 and 80386, and iRMK™ Real-Time Multitasking Kernel for the 80386),
characterize response characteristics, and determine code execution coverage by real-time test suites.
Analysis is performed symbolically, non-intrusively, and in real-time with 100% sampling in the
microprocessor prototype environment. iPAT supports analysis of OEM-developed software built using
8086, 80286, and 80386 assemblers and compilers supplied by Intel and other vendors.

All iPAT Performance Analysis Tool products are serially linked to DOS computer systems (such as
IBM* PC AT, PC XT, and PS/2* Model 80) to host iPAT control and graphic display software. Several
means of access to the user’s prototype microprocessor system are supported. For the 80286 (real and
protected mode), a 12.5 MHz iPAT-286 probe can be used with the iPATCORE system. For the 8086/88
(MAX MODE designs only), a 10 MHz iPAT-88 probe can be used with the iPATCORE system. iPATCORE
systems also can be connected to sockets provided on the ICE™-286 and ICE-186 in-circuit emulators,
or interfaced to I2ICE™ in-circuit emulators with probes supporting the 8086/88, 80186/188, or 80286.
The 20 MHz iPAT™-386™ probe, also supported by the common iPATCORE system, can be operated
either in “piggyback” fashion connected to an Intel ICE in-circuit emulator for the Intel386™, or directly
connected to a prototype system independent of an ICE. iPAT-386 supports all models of 80386
applications anywhere in the lowest 16 Megabytes of the 80386 linear address space.

IPAT FEATURES

¢ Up to 20 MHz real-time analysis ® Code execution coverage over up to 252K

o Histograms and analysis tables e Hardware or software interrupt analysis

® Performance profiles of up to 125 partitions o Simple use with function keys and graphics

o Use with or without Intel ICEs

Inte! Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses arc
implied. Information contained herein supersedes previously published specifications on these devices from Intel.

. : June, 1988
© Intel Corporation 1988 Order Number: 280786-002
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FEATURES |

MOST COMPLETE REAL-TIME
ANALYSIS AVAILABLE TODAY
iPAT Performance Analysis Tools use in-circuit probes

containing proprietary chip technology to achieve full
sampling in realtime non-intrusively:

MEETS THE REAL-TIME DESIGNER’S
NEEDS

The iPAT products include support for interactions between
real-time software and hardware interrupts, real-time

operating systems, “idle” time, and full analysis of real-time

process control systems.

SPEED-TUNING YOUR SOFTWARE

By examining iPAT histogram and tabular information about
procedure usage (including or not including their interaction
with other procedures, hardware, operating systems, or

interrupt service routines) for critical functions, the software -

engineer can quickly pinpoint trouble spots. Armed with this
information, bottlenecks can be eliminated by means such
as changes to algorithms, recoding in assembler, or
adjusting system interrupt priorities. Finally, iPAT can be
used to prove the acceptability of the developer's results.

EFFICIENCY AND EFFECTIVENESS IN
TESTING

With iPAT code execution coverage information, product
evaluation with test suites can be performed more
effectively and in less time. The evaluation team can quickly
pinpoint areas of code that are executed or not executed
under real-time conditions. By this means, the evaluation
team can substantially remove the “black box" aspect of
testing and assure 100% hits on the software under test.
Coverage information can be used to document testing at the
module. procedure, and line level. iPAT utilities also support
generation of instruction-level code coverage information.

ANALYSIS WITH OR WITHOUT
SYMBOLICS

If your application is developed with “debug” symbolics
generated by Intel 8086. 80286, or 80386 assemblers and
compilers, iPAT can use them—automatically. Symbolic
names also can be defined within the iPAT environment, or
conversion tools supplied with the iPAT products can be
used to create symbolic information from virtually any
vendor’'s map files for 8086, 80286. and 80386 software
tools.

REAL OR PROTECTED MODE

iPAT supports 80286 and 80386 protected mode symbolic
information generated by Intel 80286 and 80386 software
tools. It can work with absolute addresses, as well as
base:offset or selector:offset references to partitions in the
prototype system’s execution address space.

FROM ROM-LOADED TO OPERATING
SYSTEM LOADED APPLICATIONS

The software analysis provided by iPAT watches absolute
execution addresses in-circuit in real time, but also supports
use of various iPAT utilities to determine the load locations
for load-time located software, such as applications running
under iRMXII, DOS, Microsoft Windows*, or MS*-0S/2.

USE STANDALONE OR WITH ICE

The iPAT-386, iPAT-286, and iPAT-86/88 prohes, together
with an iPATCORE system, provide standalone software
analysis independent of an ICE (in-circuit emulalor) system.
The iPATCORE system and DOS-hosted software also can be
used together with ICE-386, ICE-286, ICE-186, and
12ICE-86/88, 186/188, or 286 in-circuit emulators and DOS-
hosted software. Under the latter scenario, the user can
examine prototype software characteristics in real-time on
one DOS host while another DOS host is used to supply
input or test conditions to the prototype through an ICE. It
also is possible to use an iPATCORE and I2ICE system with
integrated host software on a single Intel Series 11l or Series
IV development system, or on a DOS computer.

UTILITIES FOR YOUR NEEDS

Various utilities supplied with iPAT products support
generation of symbolic information from map files
associated with 3rd-party software tools, extended analysis
of iPAT code execution coverage analysis data, and
convenience in the working environment. For example,
symbolics can be generated for maps produced by most
software tools, instruction-level code execution information
can be produced, and iRMXII-format disks can bec read/
written in DOS floppy drives to facilitate file transfer.

WORLDWIDE SERVICE AND SUPPORT

All iPAT Performance Analysis Tool products are supported
by Intel's worldwide service and support. Total hardware
and software support is available, including a hotline
number when the need is there.

*Microsoft Windows and MS are trademarks of Microsoft Corporation. IBM and PS/2 are trademarks of International Business Machines. IPAT, ICE, IRMK. 12ICE. iRMX IL. Inw386 are trademarks of Inle)

Corporation. .
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| FEATURES

CONFIGURATION GUIDE

For all-of the following application requirements, the iPAT system is supported with iPAT 2.0 (or greater) or iPAT/I2ICE 1.2
(or greater) host software, as footnoted.

Application Software * Option iPAT Order Codes Host System
80386 Embedded #1 iPAT386DO0S', iPATCORE DOS
iRMK on 80386 #1 iPAT386D0S, iPATCORE DOS
iRMXII 0S-Loaded or Embedded on 386 #1 iPAT386DOS, iPATCORE DOS
0S/2-Loaded on 386 #{ iPAT386DO0S, iPATCORE DOS
iRMXII 0S-Loaded or Embedded *1 iPAT286DO0S, iPATCORE DOS
80286 Embedded #1 iPAT286DO0S, iPATCORE DOS
#2 ICEPATKIT? DOS
#3 12ICEPATKITS DOS
#4 IIPATD, iPATCORE? DOS4
#5 1IPATB, iPATCORE? Series 1114
“6 INIPATC, iPATCORE? Series V4
DOS 0S-Loaded 80286 # iPAT286DO0S, iPATCORE DOS
08/2 0S-Loaded 80286 #1 iPAT286D0S, iPATCORE, DOS
80186/188 Embedded : #1 ICEPATKIT2 DOS
#2 I2ICEPATKITS DOS
#3 I1IPATD, iPATCORES DOS4
#4 [1IPATB, iPATCORE? Series II14
#5 IIIPATC, iPATCORE? Series 1V4
DOS 0S-Loaded 8086/88 # iPAT88DOS, iPATCORE DOS
8086/88 Embedded #1 iPAT88DOS, iPATCORE DOS
#2 12ICEPATKIT3 © DOS
*3 [IIPATD. iPATCORE3 DOS*
#4 1IIPATB, iPATCORE® Series 1114
#5 HIPATC, iPATCORE? Series 1V4
RNotes:

1. Operable standalone or with ICE-386 (separate product: separate host). iPAT-386 probe connects directly to prototype
system socket, or to optional 4" probe-to-socket hinge cable (order code TA386A), or to ICE-386 probe socket.

. Requires ICE-186 or ICE-286 in-circuit emulator system.

. Requires I2ICE in-circuit emulator system.

. Includes iPAT/I?ICE integrated software (iPAT/I2ICE 1.2 or greater). which only supports sequential iPAT and ICE
operation on one host, rather than in parallel on two hosts (iPAT 2.0 or greater).

SN
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SPECIFICATIONS

HOST COMPUTER REQUIREMENTS

All iPAT Performance Analysis Tool products are hosted on

IBM PC AT. PC XT. or PS/2 Model 80 personal computers, or

100% compatibles, and use a serial link for host-to-iPAT

communications. At least a PC AT class system is

recommended. The DOS host system must meet the

following minimum requirements:

* 640K Bytes of Memory

© 360K Byte or 1.2M Byte floppy disk drive

® Fixed disk drive

® A serial port (COM1 or COM2) supporting 9600 baud -
data transfer

e DOS 3.0 or later

* IBM or 100% compatible BIOS

PHYSICAL DESCRIPTIONS
Width Height Length
Unit Inches Cm. Inches Cm. Inches , Cm.

iPATCORE 825 210 175 45 1375 350
Power Supply 775 200 425 110 11.0 280
iPAT-386 probe 30 76 050 1.3 40 101
iPAT-286 probe 40 102 112 28 6.0 153
iPAT-86 probe 40 102 112 28 6.0 153
iPATCABLE (to

1CE-186/286) 4.0 102 .25 6 360 914
HIPATB.C.D

(I?ICE board) 120 305 120 305 5 1.3
Serial cables PC

AT/XT PS/2 144.0 370.0

ELECTRICAL CONSIDERATIONS

The iPATCORE system power supply uses an AC power
source at 100V, 120V, 220V, or 240V over 47Hz to 63Hz. 2
amps (AC) at 100V or 120V; 1 amp at 220V or 240V.

iPAT-386, iPAT-286 and iPAT-86/88 probes are externally
powered, impose no power demands on the user's prototype,
and can thus be used to analyze software activity through
power down and power up of a prototype system. For
ICE-386, ICE-286, ICE-186, and I2ICE microprocessor
probes, see the appropriate in-circuit emulator factsheets.

ENVIRONMENTAL SPECIFICATIONS

Operating Temperature: ~ 10°C to 40°C (50°F to
104°F) ambient
Maximum of 85% relative
humidity, non-condensing

Operating Humidity:
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ICE-5100/452 In-Circuit Emulator

IN-CIRCUIT EMULATOR FOR THE UPT*-452 FAMILY OF
PROGRAMMABLE 1/0 PROCESSORS

The ICE-5100/452 In-Circuit Emulator is a complete hardware/software debug environment for
developing embedded control applications based on the Intel UPI™-452 family of /0 peripherals.
With high-performance full-speed emulation, symbolic debugging, and flexible memory mapping, the
ICE-5100/452 emulator expedites all stages of development: hardware development, software
development, system integration, and system test: shortening your project’s time to market.

FEATURES
o Full speed to the speed of the component. ® Source code display.
* 64KB of emulation mapped memory. ® ASM-51 and PL/M-51 language support.
e 254 frames of execution trace. e Pop-up help.
e Symbolic debug. e DOS shell escape.
o Serial link to an IBM PC XT, AT. 100% On-line tutorial.
compatible. Built-in CRT based editor.

System self-test diagnostics.
Worldwide service and support.

o Four address breakpoints with in-range.
out-of-range, and page breaks.

® On-line disassembler and single line.
assembler.

o Full emulation and debug support for the
FIFO Buffer.

i e
el Corparation assumes oo responsibibty for the use of any arcuitry other tian arcaitry embodied i an kel product. No other cirenit patent Tice
imphed. Information contained herein supersedes previously published speciications on these deviees from Intet and 18 subject o change without no

September, 1988
© Imel Corporation 1988 Order Number 2HOR17-001
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- ONVE TOOL FOR ENTIRE
DEVELOPMENT CYCLE

The [GE-5100/452 emulator speeds target system
development by allowing hardware and software design to
proceed simultancously. You can develop software even
before prototype hardware is finished. And because the
ICE-5100/452 emulator precisely matehes the component’s
clectrical and timing eharacteristics, its a valuable ool for
hardware development and debug. Thus, the 1Ck-5100/152
emulator can debug a prototype or production system at
any stage in its development, without introdueing extrancous
hardware or software test tools.

HIGH-SPEED, REAL-TIME EMULATION
The 1GE-5T00H52 emulator provides fullspeed, realtime
cmulation up to the speed of the component. Because the
emulator is fully transparent to the target system, vou have
complete contral over hardware and software debug and
system integration.

G4KEB of zero wait-state emulation memory is available to
replace target system code memory, allowing software
debug to begin even before prototype hardware is finished.

FLEXIBLE BREAKPOINTING FOR
QUICK PROBLEM ISOLATION

The 1CK-5100/452 emulator supports three different types
of break specifications: specific address breaks on up to
64.000 possible addresses; range breaks, both within and
outside a user-defined range; and page breaks. up to 256
pages on 236-byte boundaries. 254 frames of execution
trace memory provide ample debug information, with each
frame divided into 16 bits of program execution address
and 8 bits of external event information. A maximum of four
tracepoints allows qualified trace for a variety of debug
conditions.

SYMBOLIC DEBUGGING FOR FAST
DEVELOPMENT

Design team productivity is enhanced by the use of
symbolic debug references to program line, high-level
statements. and module and variable names. The lerms
used to develop programs are the same used for system
debugging.

. PATCH CODE WITHOUT RECOMP.

G

Code-patching is casy with the IGE-5100/452 emulator's
single-line assembler. Machine code can be disassembled to
mnemonics for significantly casier debugging and project.
development. -

EASY TO LEARN AND USE

The 1CE-5100/452 is accompanied by a full tutorial that
explains all system functions and provides many examples.
Additional features suchas on-line help, a built-in CRT*based
editor. and DOS shefl escape make the emulator fast and
casy to use for both noviee and experienced users. You can
develop your own test suites or save frequently-used debug
routines as debug procedures (PROCs) that can he invoked
with a single command.

WORLDWIDE SERVICE AND SUPPORT

The ICE-H100/452 emulator is supported by Intel's
worldwide service and support organization. In addition to
an extended warranty, you can choose from hotline support,
on-site system engineering assistance, and a variety of
hands-on training workshops.
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ELECTRICAL CONSIDERATIONS

The emulation processor's user-pin timings and loadings are

identical to the 452 component except as follows:

e U'pto 25 pF of additional pin capacitance is contributed
by the processor module and target adaptor assemblies.

PROCESSOR MODULE DIMENSIONS

CONTROLLER POD CONNECTOR

TOP VIEW

PROCESSOR MODULE PIN1

|

3"
9.7 cm)

T

CABLE BOOY
3

(99 cm)

! 4
T (10.2¢cm)

PROCESSOR MODULE

f
11" (3.8em)

Figure 1: Processor Module Dimensions

SPECIFICATIONS |

Host Requirements:

IBM PC-XT. AT or compatible
PC-DOS 3.0 or later

512K RAM

One floppy drive and hard disk

Physical Characteristics:

The ICE-5100/452 emulator consists of the following
components:

Unit Width Helght Lemgth

Inch |Cm | Inch |Cm | Inch | Cm

Controller Pod | 8.25 121.01 1.5 | 38| 135 | 34.3
User Cable 39.0 | 99.0
Processor
Module* 3.8 9.7( 1.5 | 38] 40| 102
Power Supply | 7.6 [18.1] 4.0 {102 11.0 | 28.0
Serial Cable 144.0 - [360.0

*with supplied target adapter.

Electrical Characteristics:
Power supply

100-120V or 220-2407 selectable
50-60 Hz

2 amps (AC max) @ 120V

1 amp (AC max) @ 240V

Fnvironmental Characteristics:

Operating temperature: + 10°C o+ 40°C (50°F to 104°F)
Operating humidity: Maximum of 85% relative humidity.
non-condensing
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| ORDERING INFORMATION |

Order Code Description For direct information on Intel's Development Tools, or for
; ; X the number of your nearest sales office or distributor, call
PI4S2KITAD  Kil- comiains [CE-51001452 user probe g1, 374 35 (1.5, For informetion or literature on

assembly, power supply and cables, -
“additional Intel products, call 800-548-4725 (U.S. and
serial cables, target adapter, crystal Canada),

power accessory. emulator controller
pod, emulator software, DOS host
communication cables, ASM-51 and
AEDIT text editor (requires software
license).

pl452KITD Kit contains the same components as
pl452KITAD, excluding ASM-51 and the
AEDIT Lext editor (requires software
license).

pCA52KITD Conversion kit for ICE-5100/451,
ICE-5100/252, or ICE-5100/044 running
PC-DOS 3.0 or later. to provide
emulation support for 80C452
components (requircs software license).

TA452E Target adapler for 68-pin PLCC package

support.
DB86ASM51 ASMRL 51 package for PG-DOS
(requires software license).
D86PLMS1 PL/MRL 51 package for PC-DOS
(requires software license).
DB6EDINL AEDIT text editor for PG-DOS.

MGS is a registered trademark and ICE is a trademark of
Intel Corporation.

IBM and PG/AT are registered trademarks and PG/XT a
trademark of International Business Machines Corporation.
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{ ICE"-5100/044 In-Circuit Emulator

% g /
EE s.é" :
o A S 0 v e o S

IN-CIRCUIT EMULATOR FOR THE RUPI™-44 FAMILY OF
PERIPHERALS

The ICF-5100/044 In-Circuit Emulator is a complete hardware/software debug environment for
developing embedded control applications bascd on the Intel RUPI™-44 family of peripherals.
including the 8044-bascd BITBUS™ board products. With high-performance 12 MHz emalation,
symbolic debugging. and flexible memory mapping. the ICE-5100/044 emulator expedites all stages
of development: hardware development, software development, system integration. and system test:
shortening your project's time to market.

FEATURES

e Full speed to 12 MHz. ® Source code display.
° 64KB of emulation mapped memory. ® ASM-51 and PI/M-51 language support.
© 254 frames of execution trace. ® Pop-up help.
¢ Symbolic debug. ® DOS shell escape.
o Serial link to an IBM PC XT, AT, 100% ® (On-line tutorial.

compatible. ® Built-in CRT based editor.
o Four address breakpoints with in-range, o System self-test diagnostics.

o Worldwide service and support.

out-of-range, and page bhreaks.
© On-line disassembler and single line
assembler.

intel

intel Corporation assumes no responsibility for the use of any circuitry other than cireuitry embaodicd in an Intel product: No other cireut patent licenses are
implied. Infurmation contained herein supersedes previously published specifications on these devices from Intel and 18 subject to change withoul notice.

> Sepiember. 1988
© Intel Corpuration 1988 Order Number: 2808 18-001
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ONE TOOL FOR ENTIRE
DEVELOPMENT CYCLE

The ICE-5100/044 emulator speeds target system
development by allowing hardware and software design to
proceed simultancously. You can develop software even
before prototype hardware is finished. And because the
1CE-5100/044 emulator precisely matches the component’s
cleetrical and timing characteristics, it's a valuable tool for
hardware development and debug. Thus, the 1CK-5100/044
emulator can debug a prototype or production system at
any-stage in its development., without introducing extraneous
hardware or software test tools.

HIGH-SPEED, REAL-TIME EMULATION
The 1CE-5100/044 emulator provides full-speed, real-time
emulation up to 12 Mz, Because the emulator is fully
transparent to the target system. you have complete control
over hardware and software debug and system integration.

64KB of zero wail-state emulation memory is available to
replace target system code memory. allowing software
debug to begin even before prototype hardware is finished.

FLEXIBLE BREAKPOINTING FOR
QUICK PROBLEM ISOLATION

The ICk-5100/044 emulator supports three different types

of break specifications: specific address breaks on up to
64,000 possible: addresses; range breaks, both within and
outside a user-defined range: and page breaks. up to 256
pages on 256-byte houndaries. 254 frames of execution

trace memory provide ample debug information, with each
frame divided into 16 bits of program execution address

and 8 bits of external event information. A maximum of four
tracepoints allows qualified trace for a variety of debug
conditions.

SYMBOLIC DEBUGGING FOR FAST
DEVELOPMENT

Design team productivity is enhanced by the use of
symbolic debug references to program line, high-level
statements, and module and variable names, The terms
used to develop programs are the same used {or system
debugging.

PATCH CODE, WITHOUT RECOMPILING

Gode-patching is easy with the ICE-5100/044 emulator’s
single-line assembler. Machine code can be disassembled to
mnemonics for significantly easier debugging and project
development.

FASY TO LEARN AND USE

The ICE-5100/044 is accompanicd by a full tutorial that
explains all system funetions and provides many examples,
Additional features such as on-line help, a built-in CRT-based
editor, and DOS shell escape make the emulator fast and
casy o use for both novice and experienced users. You can
develop your own test suites or save frequently-used debug
routines as debug procedures (PROCs) that can be invoked
with a single command.

WORLDWIDE SERVICE AND SUPPORT

The ICE-5100/044 emulator is supported by Intel’s
worldwide service and support organization. In addition to
an extended warranty. you can choose from hotline support,
on-site system engineering assistance, and a variety of
hands-on training workshops.
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ELECTRICAL CONSIDERATIONS

The emulation processor’s user-pin timings and loadings are

identical to the 8044 component except as follows.

o Lip to 25 pt of additional pin capacitance is contributed
by the processor module and target adaptor assemblies,

o Pin 31, FA. has approximately 32 pf o additional
capacitance loading due to sensing circuitry.

® Pins 18 and 19, XTAL 1 and XTAL2, respectively, have
approximately 15 to 16 plof additional capacitance when
configured for crystal operation.

PROCESSOR MODULE DIMENSIONS

DESIGN CONSIDERATIONS

Execution of user programs that contain interrupt routines
causes incorreet data to be stored in the trace butfer. When
an interrupt occars, the next instruction to be exceuted is
placed into the trace buffer before it is actually exceuted.
Following completion of the interrupt routine, the instruction
is executed and again placed into the trace buffer.

CONTROLLER POD CONNECTOR

TOP VIEW

3"
1] 0.7 cm)

|

CABLE 8O0Y

¥

- 4
T (10.2¢cm)

3
icm)

SIEVIEW  paocEssOR MODULE

‘:@ e gaem
TARGET _‘L‘
ADAPTOR

Figare 1. Processor Module Dimensions

| SPECIFICATIONS

Host Requirements:
1BM PG-XT, AT or compatible
PG-DOS 3.0 or later

512K RAM

One floppy drive and hard disk

Electrical Characteristics:
Power supply

100- 120V or 220-240V selectable
50-60 1z

2 amps (AGC max) @ 120V

1 amp (AC max) @ 240V

Physical Characteristics:

The ICK-5100/044 emulator consists of the following
components: ‘

Unit Width Height iength

Inch ({Cm | Inch {Cm | Inch | Cm

Controller Pod | 8.25 {21.0f 1.5 | 3.8] 135 | 34.3

User Cable 39.0 | 99.0
Processor

Module* 3.8 9.7 15 | 38] L0 [ 102

Power Supply | 7.6 [18.1{ 4.0 [10.2] 11.0 | '28.0

Serial Cable 144.0 360.0

*with supplied targel adaptor,

Environmental Characteristics:

Operating temperature: + 10°G o+ 40°G (50K to 104°F)
Operating humidity: Maximum of 85% relative humidity,
non-condensing
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ORDERING INFORMATION

Order Code Description

plO44KITAD  Kit contains ICE-5100/044 user probe
asscmbly, power supply and cables, scrial
cables, target adapter, crystal power
accessory, emulator controller pod,
emulator software, DOS host
communication, ASM-51 and AEDIT text
editor (requires software license).

plO44KITD Kit contains the same components as
plO44KITAD. excluding ASM-51 and the
AEDIT text editor (requires software
license). :

pCO44KITD Conversion kit for ICK-5100/452,
ICK-5100/451, or ICE-5100/252 running
PC-DOS 3.0 or later. o provide emulation
support for RVPI-44 family of peripherals
(requires software license).

D86ASMS5 1 ASMRL 51 package for PC-DOS (requires
software license).

D86PLM51 PL/MRL 51 package for PC-DOS
(requires software license).

D86EDINL AEDIT text editor for PC-DOS.
MCS is a registered trademark and ICE is a trademark of intel Corporation.

IBM and PC/AT are registered trademarks and PC/XT a trademark of International Business Machines Corporation.
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ICE*-5100/252 In-Circuit Emulator |

IR-CIRCUIT EMULATOR FOR THE MCS® 51 FAMILY OF
MICROCONTROLLERS

‘The ICE-5100/252 In-Circuit Emulator is a complete hardware/software debug environment for
developing embedded control applications based on the Intel MCS-51 family of microcontrollers. With
high-performance 16 MHz emulation. symbolic debugging, and flexible memory mapping, the
ICE-5100/252 cmulator cxpedites all stages of development: hardware development, software
development, system integration, and system test; shortening your project’s time to market.

FEATURES
e Full speed to 16 MHz. ® Source code display.
o 64KB of emulation mapped memory. ® ASM-51 and PL/M-51 language support.
o 254 frames of execution trace. ® Pop-up help.
o Symbolic debug. ® DOS shell escape.
e Serial link to an IBM PC XT, AT, 100% e On-line tutorial.

compatible. * Built-in CRT based editor.
o Four address breakpoints with in-range, ® System self-test diagnostics.

L]

out-of-range, and page breaks.
On-line disassembler and single line
assembler.

Worldwide service and support.

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other cireait patent heenses ane
imphed. Information comtained herein supersedes previnusly published speaifications on these deviees from Intel and is subjert o change withoul notiee.

Scptember, 1988
®© Intel Corporation 1986 Order Number: 280788002
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ONE TOOL FOR ENTIkE
DEVELOPMENT CYCLE

The ICE-5100/252 emulator speeds target system
development by allowing hardware and software design to
proceed simultaneously. You can develop software even
before prototype hardware is finished. And because the
ICE-5100/252 emulator precisely matches the component’s
electrical and timing characteristics, it's a valuable tool for
hardware development and debug. Thus, the ICE-5100/252
emulator can debug a prototype or production system at
any stage in its development, without introducing extraneous
hardware or software test tools.

HIGH-SPEED, REAL-TIME EMULATION

The ICE-5100/252 emulator provides full-speed, real-time
emulation up to 16 MHz. Because the emulator is fully
transparent to the target system, you have complete control
over hardware and software debug and system integration.

64KB of zero wait-state emulation- memory is available to
replace target system code memory, allowing software
debug to begin even before prototype hardware is finished.

FLEXIBLE BREAKPOINTING FOR
QUICK PROBLEM ISOLATION

The ICE-5100/252 emulator supports three different types
of break specifications: specific address breaks on up to
64,000 possible addresses; range breaks, both within and
outside a user-defined range; and page breaks, up to 256
pages on 256-byte boundaries. 254 frames of execution
trace memory provide ample debug information. with each
frame divided into 16 bits of program execution address
and 8 bits of external event information. A maximum of four
tracepoints allows qualified trace for a variety of debug
conditions.

SYMBOLIC DEBUGGING FOR FAST
DEVELOPMENT

Design team productivity is enhanced by the use of
symbolic debug references to program line, high-level
statements, and module and variable names. The terms
used to develop programs are the same used for system
debugging.

PATCH CODE WITHOUT RECOMPILING

Code-patching is easy with the ICE-5100/252 emulator's
single-line assembler. Machine code can be disassembled to
mnemonics for significantly easier debugging and project
development.

EASY TO LEARN AND USE

The ICE-5100/252 is accompanied by a full tutorial that
explains all system functions and provides many examples.
Additional features such as on-line help, a built-in CRT-based
editor, and DOS shell escape make the emulator fast and
easy to use for both novice and experienced users. You can
develop your own test suites or save frequently-used debug
routines as debug procedures (PROCs) that can be invoked
with a single command.

WORLDWIDE SERVICE AND SUPPORT

The ICE-5100/252 emulator is supported by Intel's
worldwide service and support organization. In addition to
an extended warranty, you can choose from hotline support,
on-site system engineering assistance, and a varicty of
hands-on training workshops.

ICE™-5100/252 Emulator Supported Components

On-Chip On-Chip
Part Program Memory | Data Memory

8031 None 128 bytes
8051 4K ROM 128 bytes
8751 4K EPROM 128 bytes
80C31 None 128 bytes
80C51 4K ROM 128 bytes
87C51 4K EPROM 128 bytes
8032 None 256 bytes
8052 8K ROM 256 bytes
8752 8K EPROM 256 bytes
80C51FA None 256 bytes
83C51FA 8KROM 256 bytes
87C51KA 8K EPROM 256 bytes
80C51FB None 256 bytes
83C51FB 16K ROM 256 bytes
87C51KB 16K EPROM 256 bytes
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ELECTRICAL CONSIDERATIONS
The emulation processor’s user-pin timings and loadings are identical to the 80C51FA component except as follows.
Maximum Operating ICC and Idle ICC (ma)*

v Maximum Operating ICC (ma) * Maximum Idie ICC (ma)* *
T
v | 8V v 4av | sv [ ev
Frequency

0.5 MHz 0.87 1.62 3.0 0.58 1.21 25
3.5 MHz 4.8 6.82 9.76 22 4.07 6.33
8.0 MHz 10.5 15.0 20.5 6.0 8.98 11.76
12.0 MHz 15.2 22.2 30.2 9.2 13.34 17.46

16.0 MHz 194 28.6 38.7 1.8 174 23.4

*ICC is measured with all output pins disconnected
XTAL1 driven with TCLCH,TCHCL = 10n8, V, =V, + .5V, V,y, = V. — .5V. XTAL2 not connected.
For maximum operating ICC
EA = RST = PortQ = V,,.
**For maximum idle ICC
EA =Port0 = V. RST=V,_, internal clock to PCA gated off.

* Up to 25 pf of additional pin capacitance is contributed
by the processor module and target adaptor assemblies.

 Pin 31, EA, has approximately 32 pf of additional
capacitance loading due to sensing circuitry.

o Pins 18 and 19, XTAL1 and XTAL2, respectively, have
approximately 15 to 16 pf of additional capacitance when
configured for crystal operation.

PROCESSOR MODULE DIMENSIONS CHMOS AND HHMOS DESIGN
DIFFERENCES
[R— e HWos CEMOS
Chip Panctten |C 3931 80C31
RST trigger threshold | 2.5V 70% V(3.5 @ Vo =5V)
RST input impedance | 4K-10K ohms 50K-150K ohms
—— A Port 1, - 800uA - 50uA
- i Clock threshold 25V 70% V3.5V @ V. =5V)
T
‘ﬁg PR
Figare 1. Processor Module Dimensions
[ SPECIFICATIORS |
BHest Requirements: Physical Characteristics:
IBM PCXT. AT or compatible The ICE-5100/252 emulator consists of the following
PC-DOS 3.0 or later components:
512K RAM
One floppy drive and hard disk Umit Width Helght length
Inch (Cma | Inch (Cm|imch | Cma
Controller Pod | 8.25 {21.0] 1.5 | 3.8] 13.5 | 34.3
User Cable 39.0 | 99.0
Processor
Module* 38 |97 15 | 38| 40| 102
Power Supply | 7.6 |18.1] 4.0 |10.2{ 11.0 | 28.0
Serial Cable 144.0 [360.0

*with supplied target adaptor.
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Electrical Characteristics: Envirommental Characteristics:

Power supply ) Operating temperature: + 10°C to +40°C (50°F Lo 104°F)
100-120V or 220-240V selectable Operating humidity: Maximum of 85% relative humidity.
50-60 Hz non-condensing

2 amps (AG max) @ 120V
1 amp (AC max) @ 240V

ORDERING INFORMATION |

Order Gode Description
PI252KITAD Kit contains ICK-5100/252 user probe
’ assembly. power supply and cables, serial

rahles, target adapter. crystal power
accessory. emulator controller pod.
cmulator software, DOS host
communication, ASM-51 and AEDIT text
editor (requires software license).

pI262KITD Kit contains the same components as
pI252KITAD, excluding ASM-51 and the
AEDIT text editor (requires software
license).

pG252KITD Conversion kit for ICE-5100/452,
ICE-5100/451, or ICE-5100/044 running
PC-DOS 3.0 or later. to provide emulation
support for MCS-31 components (requires
software license).

TA252D Target adapter (X)hvcrt.ing 48-pin DIP to
' 44-pin PLCG package.

DBBASMS ASMRL H1 package for PC-DOS (requires
software license).

D86PLMS | PL/MARL 51 package for PC-DOS
(requires software license).

D8BEDINL AEDIT text editor for PC-DOS.
MGS is a registered trademark and ICE is a trademark of Intel Corporation.

IBM and PC/AT are registered trademarks and P(/XT a trademark of International Business Machines Corporation.
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ICE"-5100/4581 In-Circuit Emulator |

o)

U

IN-CIRCUIT ERMULATDR FOIR THE DICS™-51 FARILY QF
MICROCONTROLLERS

The ICE-5100/451 In-Circuit Emulator is a complete hardware/software debug environment for
developing embedded controt applications based on the Intel MCS 51 family of microcontrollers.
With high-performance 12 MHz emulation. symbolic debugging. and flexible memory mapping, the
ICE-5100/451 emulator expedites all stages of development: hardware development, software
development, system integration, and system Lest: shortening your project’s time to market.

FEATURES

o Full speed to 12 MHz. @ Source code display.

e 64KB of emulation mapped memory. o ASM-51 and PLA-ST language support.

e 254 frames of execution trace. o Pop-up help.

e Symbolic debug. o DOS shell escape.

o Serial link to an IBM PC XT. AT. 100% o On-line tutorial.
compatible. o Built-in CRT based editor.

e Four address breakpoints with in-range, o System self-test diagnostics.
out-of-range, and page breaks. @ Worldwide service and support.

On-line disassembler and single line
assembler.

Intel Gorporation assumes no responsibiiity for the use of any cirestry other than eiccaitry, embodied 1 an el product No other aremt patent leenses are
inphed Inforniation contamed heren supersedes presiosty published speoeiheations on tese devioes tram el and s sabygect o change witout iotee

Seplember, VR
© Intel Corpaoration 1988 Onder umber: 2H0B02-002
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ONE TOOL FOR ENTIRE
DEVELOPMENT CYCLE

The ICE-5100/451 emulator speeds target system
development by allowing hardwarc and software design to
proceed simultaneously. You can develop software even
before prototype hardware is finished. And because the
ICE-5100/451 emulator precisely matches the component’s
electrical and timing characteristics, it's a valuable tool for
hardware development and debug. Thus, the ICE-5100/451
emulator can debug a prototype or production system at
any stage in its development, without introducing extraneous
hardware or software test tools.

HIGH-SPEED, REAL-TIME EMULATION

The ICE-5100/451 emulator provides full-speed. real-time
emulation up to 12 MHz. Because the emulator is fully
transparent to the target system, you have complete control -
over hardware and software debug and system integration.

64KB of zero wait-state emulation memory is available to
replace target system code memory, allowing software
debug to begin even before prototype hardware is finished.

FLEXIBLE BREAKPOINTING FOR
QUICK PROBLEM ISOLATION

The ICE-5100/451 emulator supports three different types
of break specifications: specific address breaks on up to
64,000 possible addresses; range breaks, both within and
outside a user-defined range; and page breaks, up to 256
pages on 256-byte boundaries. 254 frames of execution
trace memory provide ample debug information, with each
frame divided into 16 bits of program execution address
and 8 bits of external event information. A maximum of four
tracepoints allows qualified tracc for a varicty of debug
conditions.

SYMBOLIC DEBUGGING FOR FAST
DEVELOPMENT

Design team productivity is enhanced by the use of
symbolic debug references to program line, high-level
statements, and module and variable names. The terms
used to develop programs are the same used for system
debugging.

PATCH CODE WITHOUT RECOMPILING

Code-patching is easy with the ICE-5100/451 emulator’s
singlc-line assembler. Machine code can be disassembled to
mnemonics for significantly easier debugging and project
development.

FASY TO LEARN AND USE

The ICE-5100/451 is accompanicd by a full tutorial that
explains all system functions and provides many examples.
Additional features such as on-line help, a built-in CRT-based
editor, and DOS shell escape make the emulator fast and
easy to use for both novice and experienced users. You can
develop your own test suites or save frequently-used debug
routines as debug procedures (PROCs) that can be invoked
with a single command.

WORLDWIDE SERVICE AND SUPPORT

The ICE-5100/451 emulator is supported by Intel’s
worldwide service and support organization. In addition to
an extended warranty. you can choose from hotline support,
on-site system engineering assistance, and a variety of
hands-on training workshops.

ELECTRICAL CONSIDERATIONS

The emulation processor’s user-pin timings and loadings are
identical to the 80C451 component except as follows.

Maximum Operating ICC and Idle 1CC (ma)*

Maximum Operating | Maximum Idle
v ICC (ma)* ICC (ma)* *
<c
5V ) 5V
0.5 MHz 4.97 493
3.5 MHz 9.53 10.39
8.0 MHz 13.0 12.75
12.0 MHz 222 18.19

*ICC is measured with all output pins disconnected
XTAL1 driven with TCLCH.TCHCL =5ns, V, =V + 0.5V,
Vip = Ve, —0.5V. XTAL2 not connected.
For maximum operating 1CC
EA=RST=Port0 =V,.
**Maximum idle ICC is measured with all output pins
disconnected.
XTAL1 driven with TCLCH. TCHCL = dns
Vi =V +0.5V.
Vy=V,.—0.5V,
XTAL2 not connected.
Port 0=V,
EA=RST=V,,
Up to 25 pf of additional pin capacitance is contributed by the
processor module and target adapter assemblies. Pin 1 (EA)
has approximately 32 pf of additional capacitance loading due
to sensing circuitry. Pins 53 and 52. XTAL1 and XTAL2,
respectively. have approximately 15 to 16 pf of additional
capacitance when configured for crystal operation.
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PROCESSOR MODULE DIMENSIONS

CONTROLLER POD CONNECTOR

PROCESSOR MODULE PN

orver ~ Z‘

313010"
(8.7¢m)

e
(99em)

| 4
T 0.2 unl_'{

SIDE VIEW PROCESSOR MOOULE

j
1'h* (3.0¢cm)

Figure 1: Processor Module Dimensions

CHMOS DESIGN DIFFERENCES

CHMOS
Chip Function Component 80C31
RST trigger threshold 70% V. 3.5V @ \,.=5V)
RST input impedance 50K-150K ohms
Port 1, —50pA
Clock threshold 70% V3.5V @ \,.=5V)

| SPECIFICATIONS

Host Requirements:
IBM PC-XT. AT or compatible

PC-DOS 3.0 or later
512K RAM

One floppy drive and hard disk

Physical Characteristics:
The ICE-5100/45 1 emulator consists of the following

Electrical Characteristics:
Power supply

100120\ or 220-2400 selectable
50-60 Hz

2 amps (AG may) @ 120\

1 amp (AC max) @ 240\

Environmental Characteristics:
Operating temperature: + 10°C 1o+ 40°C (50°F to 104°F)
Operating humidity: Maximum of 85% relative humidity,

non-condensing

components:
Unit Width Height length
Inch |[Cm | Inch |Cm | Inch | Cm
Controller Pod | 8.25 |121.01 1.5 | 3.8] 13.5 [ 343
User Cable 39.0 | 99.0

Processor
Module* | 3.8 971 1.5 [ 38 40| 102
Power Supply | 7.6 |18.1} 40 [10.2] 11.0 | 280
Serial Cable 144.0 1360.0

*with supplied target adapter.
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ORDERING INFORMATION

Order Code Description

pl451KITAD Kit contains ICE-5100/451 user probe

assembly, power supply and cables,
serial cables, target adapter, crystal

power accessory, emulator controller
pod, emulator software, DOS host
communication cables, ASM-51 and
AEDIT text editor (requires software
license).

pl451KITD Kit contains the same components as
pl451KITAD, excluding ASM-51 and the
AEDIT text editor (requires software
license).

pC451KITD Conversion kit for ICE-5100/452.
ICE-5100/252, or ICE-5100/044 running
PG-DOS 3.0 or later. to provide
emulation support for 80C451
components (requires software license).

TA451E Target adapter for 68-pin PLCC package
support.
DB6ASM51 ASMARL 51 package for PC-DOS

(requires software license).

D86PLM51 . PL/MRL 51 package for PC-DOS
(requires software license).

D8GEDINL AEDIT text editor for PC-DOS.

MGS is a registered trademark and ICE is a trademark of
Intel Corporation.

IBM and PC/AT are registered trademarks and PCXT a
trademark of International Business Machines Corporation.
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VLSICE™-96 IN-CIRCUIT EMULATOR |

¢ IN-CIRCUIT EMULATOR FOR THE 8X9X FAMILY OF
§ MICROCONTROLLERS

The VLSICE™-96 emulator is a complete hardware/softwarc debug environment for developing
systems based on the Intel 8x9x family of microcontrollers. The VI.SiCE-96 emulator supports all
NMOS members of Intel's MCS-96 microcontrollers, including the 8096BH, the 8098, the 8095, the
8097, and the 8096-90. With high performance 12 MHz emulation. symbolic debugging, and flexible
memory mapping, the VLSIiCE-96 emulator cxpedites all stages of development: software )
development, hardware development, system integration and system test.

FEATURES

o Real-time transparent emulation, up to o [ast breaks and dynamic trace to allow the
12 MHz user to modify and interrogate memory, and

e 64K of mappable memory to allow early access the trace bufter without stopping
software debug and (EP)ROM simulation, emulation.
even before any target hardware is available. * On-line Help file Lo speed development

o Trace contains execution address, opcode, o Shadow Registers can read many write-only
symbolics, and bus information registers and write to many read-only

o 4K frame trace buffer for storing real-time registers, allowing enhanced debugging over
execution history component features

© Ability to break or trace on execution * Includes 68-pin PGA adaptor; optional 68-pin
addresses. opcodes. data values, or flags PLCG and 48-pin DIP adaptors are also
values available

o Symbolic debugging for faster and easier o Serially hosted on 1BM PC AT/XT or
access to memory location and program compatibles with DOS 3.0 or greater.
variables.

intef

Intel Corporatin assumes no responsibitity for the use of any circuitry other than arcwitry embaodied 10 an intel product. Ao other creut patent lieenses are
implicd. Information contained hesem supersedes previously published specifications on these deviees from Intel and 18 subject to change without ntice.

September, 1988
®© Intet Corparation 1988 Order Number: 280794-002
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ONE TOOL FOR ENTIRE
DEVELOPMENT CYCLE

The VLSICE-96 emulator specds target system development
by allowing hardware and software design to proceed
simultaneously. You can develop software cven before
prototype hardware is finished. And because the VLSICE-96
emulator precisely matches the component's electrical and
timing characteristics, it's a-valuable tool for hardware
development and debug.

The VLSiCE-96 emulator also simplifies and expedites
system integration and test. As each section of the hardware
is completed. it is simply added to the prototype and tested
in real-time. When the prototype is complete, it is tested
with the final version of the system software. The VLSICE-96
emulator can then be used to verify or debug the target
system as a completed unit.

| SPECIFICATIONS |

Because it supports the ROMIless, ROM and EPROM versions
of Intel's microcontrollers, the VLSiCE-96 emulator can
debug a prototype or production product at any stage in its
development without introducing extraneous hardware or
software test tools. -

HOST REQUIREMENTS

An IBM PC AT/XT or compatible with 512K bytes RAM and
hard disk. Intel recommends an IBM PC AT or compatible
with 640K bytes of RAM, one floppy drive and one hard
disk running PC-DOS 3.1 or later.

System Performance

Mappable zero wait ~ Mappable to user memory or ICE
state (up to 12 MHz)  memory in 1K blocks on 1K

Min OK bytes. Max  boundaries
64K bytes
Trace Buffer 4K bytes x 48 bits

Virtual Symbol Table A maximum of 61K bytes of host
memory space is available for the
virtual symbol table (VST). The rest
of the VST resides on disk and is
paged in and out of host memory as

needed.

Electrical Characteristics

Power Supply

100V-120V or 200V-240V (selectable)
50 Hz-60 Hz

2 amps (AC max) @ 120V

1 amp (AC max) @ 240V

Physical Characteristics
Controller Pod

Width: 8%" (21 cm)
Height: 12" (4 cm)
Depth: 13'%" (34 cm)
Weight: 4 1bs (2 kg)
Power Supply

Width: T%" (18 cm)
Height: 4" (10 cm)
Depth: 11" (28 cm)
Weight: 15 lbs (7 kg)
User Cable: 3'(1m)
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FIGURE 1. The VLSIiCE-96™ Emulator

Emvironmental Characteristics
Operating Temperature: 0°Cto +40°C (- 32°F to
+104°F)

Maximum to 85% relative
humidity, non condensing

Operating Humidity:

FIGURE 2. Dimensions for the Emulator Processor
Board and Adaptors

SERVICE SUPPORT AND TRAINING

Intel augments its MCS-96 architecture family development
tools with a full array of seminars, classes and workshops;
on-site consulting services: field application engineering
expertise: telephone hot-line support; and software and
hardware maintenance contracts. This full line of services
will ensure your design success.

ORDERING INFORMATION

VO96KITA VLSICE-96 Power supply cable, emulation
base, user cable, Crystal Power Accessory
(CPA). serial cables for PC AT/XT. a 68-pin
PGA target adaptor. ASM-96. AEDIT Text
Editor. Host. probe, diagnostic and tutorial
software on 5% " media for DOS hosts
running DOS V3.0 or later. (Requires

software license.)

Same as VO96KITA without ASM-96 and
AEDIT text editor.

VO96KITD

TAO96E Optional 68-pin PLCC Target Adaptor Board

TA096B Optional 48-pin DIP Target Adaptor Board

MSA96 Optional Multi-Synchronous Accessory for

multi-ICE capability

SA096D Software for host, probe, diagnostic and
tutorial on 5% " media for use with the PC
AT/XT under PC-DOS V3.0 or later. (Requires
software license.) (Included with VO96KITA
and VO96KITD.)

D86CI6NL  C-96 Compiler*

D86PLMI6NL PL/M-96 Compiler*
D86ASMI6BNL ASM-96 Macroassembler*

*Also Includes: Relocator/Linker, objectto-hex converter,
librarian, and Floating Point Arithmetic Library.
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l REAL-TIME TRANSPARENT 80C196 IN-CIRCUIT EMULATOR

REAL-TIME TRANSPARENT 800126 IN-CIRCUIT EMULATOR

The ICE™-196KB/PC in-circuit emulator delivers real-time high-level debugging capabilities for
developing, integrating and testing 80C196-based designs. Operating at the full speed of the
B80C196KB microcontroller, the [CE-196KB/PC provides precise I/0 pin timings and functionality. The
ICE-196KB/PC also allows you to develop code before prototype hardware is available. The in-circuit
emulator represents a low-cost development environment for designing real-time microcontroller-
based applications with minimal investment in time and resources.

ICE™-196KB/PC IN CIRCUST EMULATOR FEATURES

¢ Real-Time Emulation of the 80C196KB o Symbolic Support and Source Code Display
Microcontroller . e Standalone Operation

® 64K Bytes of Mappablc Mcmory o Versatile and Powerful Host Software

o 2K-entry-Trace Buffer © Hosted On [BM PC XT. AT* or Compatibles

e 3 Breakpoints or 1 Range Break ~ With DOS 3.0 or Later )

REAL-TIME EMULATION

The ICE-196KB/PC provides real-time emulation with the precise input/output pin timings and
functions across the full operating frequencies of the 80C196KB microcontroller. The ICE-196KB/PC
connects to the intended 80C196KB microcontroller socket via a 16” flex cable. which terminates in
a 68-pin PLCC probe. An optional 68-pin PGA adapter is also available.

MAPPABLE MEMORY

The ICE-196KB/PC has 64K bytes (65,536) of zero wait-state memory

that can be enabled or mapped as read-only, write-only or read/write

in 4K byte increments to simulate the internal (EP)ROM of the
80C196KB or external program memory.

*PC \T. AT arc trademarks of 18,
Intei Corporation assumes no responsibility for the usc of any circuitry other than circuitry embodicd in an Intel product. No other circuit patent licenses are
implied. Information contained herein supersedes previousty published specifications on these devices from Intel and is subject to change without notiee.

January. 1989
© Imel Corporation 1988 Order Number 280727-004
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TRACE BUFFER

The ICK-196KB/PC contains a 2K (2048) cntry trace buffer
for keeping a history of actual instruction execution. The
trace buffer can be conditionally turned off Lo collect a user-
specified number of trace frames. Trace information can be
displayed as disassembled instructions or, optionally,
disassembled instructions and the original C-96 and
PL/M-96 source code.

BREAK SPECIFICATION

Three execution address breakpoints or one range of
addresses can be aclive al any time. The ICE-196PC allows
any number of breakpoints to be defined and activated when
needed.

SYMBOLIC SUPPORT AND SOURCE
CODE DISPLAY

Full ASM-96, PI/M-96 and C-96 language symbolics.

. including variable typing and scope. are supported by the
ICE-T96KB/AC memory accesses, trace buffer display.
breakpoint specification. and assembler/disassembler.
Additionally, C-96 and PL/ARS6 source code can be
displayed to make development and debug casier.

SPECIFICATIONS

STANDALONE OPERATION

Product softwarc can be developed prior to hardware
availability with the optional Crystal Power Accessory (GPA)
and the ICE-196KB/PC mappable memory. The CPA also
provides diagnostic testing to assure full functionality of the
ICE-196KB/APC.

VERSATILE AND POWERFUL HOST
SOFTWARE

The ICK-196KB/PC comes equipped with an on-line help
facility. a dynamic command entry and syntax guide. built-
in editor, assembler and disassembler. and the ability to
customize the command set via literal definitions and debug
procedures.

HOSTING

The ICE-196KB/PC is hosted on the 1BM PC XT, AT or
compatibles with PC-DOS 3.0 or later.

REQUIREMENTS
Host

1BM PC X, AT (or compatible)
512K bytes RAM. Hard Disk
PC-DOS 3.0 or Later
One Unused Peripheral Slou
DC Current 2.5A
ICE-196KB/PC 2 Bytes of User Stack Space

TARGET INTERFACE BOARD

Length - 2.0” (5.1cm)
Height 1.2 (3.0cm)
Width  2.3” (5.8cm)

USER CABLE
Length 15,67 (39.6¢m)

PROBE ELECTRICAL

8OCI96KB plus per pin S0pr loading

Sns propagation delay
50mA @ 12 Miiz

3.5 to 12 MHz. 12 MLz only

with CPA
ENVIRONMENTAL CHARACTERISTICS
10°C to 40°C
37.5° 10 10401
Maximum 55% Relative
Humidity, non-condensing
Note: ICE- T96KBA’C uses two bytes of the user stack.

lee (from target system)
Operating Frequency

Operating Temperature

Operating Humidity

ORDERING INFORMATION

Order Code  Description
ICK T96KBPG Emulation Board, user cable, target inerface
hoard (PLCC). host, diagnostic, and tutorial
software on %" DOS diskette, and Crystal
Power Accessory with power cable

Same as above exeept does not include
Crystal Power Accessory

68 pin PGA target adapter

ICK 196KBPCB

TAIO6PLCCO8PGA

CPATOGRAKRB Crystal Power Aceessory and power cable only
DBGGYONLL G-96 Compiler*

DBGPLMYGNL, PL/M-96 Compiler*

DBEASMYGNIL, ASM-96 Assembler*

*Includes: Relocator/Linker, Objectto-hex Converter, Floating
Point Arithmetic Library, Librarian
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PRELIMINARY
ICE™-196KB/xX IN-CIRCUIT EMlJ[.A’I‘ﬂIlSJ

NN

MODULAR IN-CIRCUIT EMULATORS FOR THE 8xC196KB FAMILY
OF MICROCONTROILLERS

The ICK™-196KB/MX and ICE-196KB/HX in-circuit emulators deliver a complete. real-time, hardware/
softwarc debug environment for developing, integrating, and testing 8xCI96KR-based designs. The
ICE-196KB/MX cmulator is a mid-range modular debugging system featuring high performance 12
MHz emulation, higti-level symbolic debugging. 64k bytes zero-waitstate mappable memory, and
cmulation trace. ICE-196KB/HX emulator is a high-end system with all the functionality of
ICE-196KB/MX plus additional break/tracc capabilities and expanded mappable memory. The
ICE-196KB/MX emulator can be upgraded to an ICE-196KB/HX emulator with optional add-in boards.
‘Both systems feature an identical human interface, utilize the same base chassis, and are serially
hosted on IBM* PC XTs and Al's, and 100% compatibles.

ICE-196KB/xX IN-CIRCUIT EMULATORS CORE FEATURES

¢ Precisely matches the component's
clectrical and Liming characteristics

e Supports the ROMless and (EP)ROM versions
of the 8xC196KB \

® Does not introduce extraneous hardware or

~ software overhead

® \odular base for future growth and
migration

*IBM is a registered trademark of International Business Machines.
Intel Corpuration assumes no responsibility for the use of any circuilry other than eircuitry embodicd in an Intel product. No other circuit patent ficenses are
implied. Information contained herein supersedes previously published specifications on these devices from Inted and s subject to change without notice.

{October, 1988
© Intel Corporation 1988 Order Number: 280847001
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PRELIMINARY

ICE™-196KB/MX IN-CIRCUIT
EMULATOR FEATURES

e Realtime transparent emulation of the 8xC196KB

microcontroller family up to 12 MHz. including ROM and

EPROM versions

64k bytes of zero-waitstale mappable memory to allow

early software debug and (EP)ROM simulation,

expandable to 128k bytes

64k hardware execution breakpoints

Symbolic debugging and source code display for faster

and easier access to memory location and program

variables

2k frame trace buffer displaying execution address

Multi-ICE synchronization to start and stop multiple

emulators in multi-processor designs

Run-time viewable execution trace

Watch window feature automatically displays variables

when breaking emulation

Serially-hosted (RS232C) with very high-speed download

capability

ONCE™ support for on-circuit emulation of surface-mount

target systems

Trigger out for synchronization with cxternal logic

analyzer or scope

e Capable of suspension mounting for remote debug

o Full language support with ASM-96, P1/M-96, and C-96

® On-line disassembler and single-line assembler

o Context-sensitive drop-down “help” window to speed
development

e On-line tutorial

o Self-test diagnostics to ensure system integrity

* World-wide service and support

ICE™-196KB/HX IN-CIRCUIT
EMULATOR FEATURES

Includes all features in ICE™-196KB/MX emulator
plus the following:

o Additional complex event recognizers for bus break/trace
to allow debugging on data values, events, or addresses

® Dynamic trace allows user Lo view trace buffer without
stopping cmulation

e o

® [astbreaks Lo allow the user to access program variables
and SFRs during emulation

Additional 64k bytes of zero-waitstate mapped memory
(128K bytes total)

Emulation timer and event timer for debugging speed-
critical applications and to allow performance analysis
capabilitics

Conditional trace to allow tracing under user-specified
conditions

Asynchronous external break capability

Full multi-ICLS communication for enhanced debugging in
multi-processor designs

Input and output logic clips for external logic analysis
and control .

20k bytes additional trace buffer displaying execution
address. bus address. bus data. hus status, and clips in
Run-time reprogrammable breakArace points

COMPLETE FAMILY OF 8x196
DEVELOPMENT TOOLS

ICE-196KB/MX and ICE-196KB/HX emulators are
complemented by Intel's low-cost ICE-196KB/PC emulator.
All three emulators utilize an upward-compatible human
interface to preserve your learning investment and to allow
multiple emulators for large design teams. Each emulator
has been designed to work in conjunction with Intel's
MCS-96 software tools. including a macroassembler, a
PL/M-96 compiler. a C96 compiler, and various utilities.

Optional boards are available to upgrade an ICE-196KB/MX
cemulator with some or all of the functionality of an
ICE-196KB/HX emulator. In addition, the ICE-196KB/MX and
ICE-196KB/HX emulators have been designed Lo support
future proliferations within the 8xC196 family of
micracontrollers,

WORLDWIDE SERVICE AND SUPPORT

Intel augments its MCS-96 architecture family development
tools with a full array of seminars, classes, and workshops;
on-site consulting services; field application engineering
expertise; telephone hot-line support; and software and
hardware maintenance contracts. This full line of services
will ensure your design success.
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SPECIFICATIONS

PRELIMINARY

HOST REQUIREMENTS

Emulators require an IBM PC AT/XT (or 100% compatible)
with 512k bytes RAM and hard disk running DOS 3.1 or
higher. Intel recommends 640k bytes of RAM.

ELECTRICAL CHARACTERISTICS

Power Supply:  100V-120V or 200V-240V
50 Hz-60 Hz
5 amps (AC max) @ 120V
2 amps (AC max) @ 240V

=TT
ol

b.; 43—

TARQET INTERRACE BOARD

1207
-

PLCC PROSE

Dimensions for the Emulator Processor Board and Adapters

'PHYSICAL CHARACTERISTICS

Target Probe

Width: 6.9 ¢cm (2.7")
Height: 3.0 cm (1.2")

Length: 11.0 cm (4.3")

Package: 68-pin PLCC (optional 68-pin PGA flexiblc adapter
available)

Emulator Chassis Power Supply

Width: 34 cm (13%") Width: 18 cm (7'/2")

Height: 12 cm (42") Height: 10 cm (4")

Depth: . 25 cm (97/s") Depth:: 28 cm (11")
Weight: 3.2 kg (7 Ib) Weight: 7 kg (15 1b)
Probe Cable Length: 40 cm (17")

Serial Cable Length: 3.65 m (12)

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature:  0°C to 40°C
Operating Humidity: Maximum 85% relative humidity,
non-condensing
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PRELIMINARY

ORDERING INFORMATION

ICE196KBHX ICE in-circuit emulator base chassis, 196  For direct information on Intel's Development Tools, or for
emulation control board (ECB), 196KB the number of your nearest sales office or distributor. call
target probe, 196KB crystal power 800-874-6835 (U.S.). For information or literature on
accessory (CPA), enhanced breakitrace additional Intel products, call 800-548-4725 (U.S. and
board (BTB), 64k optional memory board ~ Canada).

(OMB), clips in/out, power supply and
cable, serial cables for PC XT/AT, 68-pin
PL.CC targel adapter. Host, 196KB probe,
diagnostic, and tutorial software on

5% " media for DOS hosts running DOS
3.1 or later. (Requires software license.)

ICK196KBMX Same as ICE196KBHX except without
enhanced breakArace board (BTB),
without 64k optional memory board
(OMB), and without clips in/out

ICEBTB Enhanced breakArace board (BTB) for
upgrading an ICE-196KB/MX system

ICEOMB Optional memory board with 64k zero-
waitstate mapped memory for upgrading
an ICE-196KB/MX system

ICECLIPS Clips infout for upgrading an ICE-196KB/.
MX system (requires an cnhanced break/
trace board)

TA196PLCC68PGA 68-pin PGA target adapter

ICEXONCE Target adapter for ONCE (on-circuit)
emulation

ICE196KBPC ICE-196KB/PC—PC form-factor in-circuit
emulator

D86ASMI6NL ASM-96 macroassembler*
DB6CIENL G-96 compiler*
D86PLMI6NL PL/M-96 compiler*

*Also includes: Relocator/Linker, object-to-hex converter,
librarian, and floating point arithmetic library
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HIGH PERFORMANCE REAL-TIME EMULATION

Intel’s ICE-186 emulator delivers real-time emulation for the 80C186 microprocessor at speeds up to
12.5 MHz. The in-circuit emulator is a versatile and cfTicient tool for developing. debugging and
testing products designed with the Intel 80G186 microprocessor. The ICE- 186 emulator provides real
time. full speed emulation in a user’s system. Popular features such as symbolic debug, 2K byles
trace memory. and single-step program execution are standard on the ICE- 186 emulator. Inte)
provides a complete development environment using assembler (ASM86) as well as high-level
languages such as Intel's iC86. PL/M86. Pascal 86 and Fortran 86 to accelerate development
schedules.

The ICE-186 emulator supports a subset of the 80C186 features at 12.5 MHz and at the TTL level
characteristics of the component. The emulator is hosted on [BM's Personal Computer AT, already
available as a standard development solution in most of loday’s engincering environments. The
ICE-186 emulator operates in prototype or standalone mode. allowing software development and
debug before a prototype system is available. The ICE-186 emulator is ideally suited for developing
real-time applications such as industrial automation. computer peripherals. communications, office
automation, or other applications requiring the full power of the 12.5 MHz 80C 186 microprocessor.

ICE™-186 FEATURES

o Full 12.5 MHz Emulation Speed o Symbolic Debug
e 2K Frames Deep Trace Memory ® RS-232-C and GPIB Communication Links
e Two-Level Breakpoints with Occurrence o Crystal Power Accessory

Counters ¢ Interface for Intel Performance Analysis Tool
¢ Single-Step Capability (iPAT)
o 128K Bytes Zero Wait-State Mapped Memory  Interface for Optional General Purpose Logic
o Supports DRAM Refresh Analyzer :
¢ High-Level Language Support © Tutorial Software

e Complete Intel Service and Support

Intel Corporation assumties no responsibility for tive use of amy circaites other than circuitry embeodied i an inted prodoct. No oiher areat eieet eenses ane

imphed. Information vontinnesd herein supersedes proviousty: publistied specifications on these devices from Inted and is sibiect o elange witho rofiee -
September, 1488

L. Intel Gorporation 1988 Order \umber 280726403
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HIGHEST EMULATION SPEED
AVAILABLE TODAY

The ICE-186 emulator supports development and debug of
time-critical hardware and software using Intel's 12.5 MHz
80C186 microprocessor.

RETRACE SOFTWARE TRACKS

This emulator captures up to 2.048 frames of processor
activity, including both execution and data bus activity. With
this trace memory, large blocks of program code can be
traced in real time and viewed for program flow and
behavior characteristics.

HARDWARE BREAKPOINTS FOR
COMPLEX DEBUG

User-defined “TIL-THEN" breakpoint statements stop
emulation at specific execution addresses or bus events.
During the hardware and software integration phase,
breakpoint statements can be defined as exccution
addresses and/or bus addresses and/or bus access types
such as memory and 1/ reads or writes. Additionally, event
counters provide another level of breakpoint control for
sophisticated state machine constructs used to specify
emulation breakpointstracepoints.

SMALL OR LARGE STEPS

A stepping command can be used to view program
execution onc instruction at a time or in preset instruction
blocks. When used in conjunction with symbolic debug, code
execution can be monitored quickly and precisely.

DEBUG CODE WITHOUT A PROTOTYPE

Even before prototype hardware is available, the ICE-186
emulator working in conjunction with the Crystal Power
Accessory (CPA) creates a “virtual” application environment.
128K bytes of zero wait-state memory is available for
mapped memory and 1/0 resource addressing in 4K
increments. The CPA provides emulator diagnostics as well
as the abilily to use the emulator without a prototype.

DON’T LOSE MEMORY

The 1CE-186 emulator continues DRAM refresh signals even
when emulation has been halted, thus ensuring DRAM
memory will not be lost. During interrogation mode the
ICE-186 cmulator will keep the timers functioning and
correctly respond to interrupts in real-time.

HIGH LEVEL LANGUAGE SUPPORT
OPTIMIZED FOR INTEL TOOLS

The ICE-186 supports emulation for programs written in
Intel's ASM86 or any of Intel's high-level languages:

Fortran-86
G-86

PL/M-86
Pascal-86

These languages are optimized for the Intel 80186/80188
component architectures to deliver a tightly integrated. high
performance development environment.

USER-FRIENDLY SYMBOLICS AID IN
DEBUG

Symbolics allow access to program symbols by name rather
than cumbersome physical addresses. Symbolic debug
speeds the debugging process by reducing reliance on
memory maps. [n a dynamic development process, user
variables can be used as parameters for ICE- 186 commands
resulting in a consistent debug environment.

SUPPORTS FAST BREAKS

“Fastbreaks” is a fcature which allows the emulation
processor to halt, access memory, and return to emulation
as quickly as possible. A fastbreak never Lakes more than
5625 clock cycles (most types of fastbreaks are
considerably less). This feature is particularly useful in
cmbedded applications.

MULTIPLE HIGH-SPEED
COMMUNICATION LINKS

Two communication links are available for use in
conjunction with the host IBM PC AT. The ICE- 186 emulator
uses cither serial (RS-232-C) or a parallel (GPIB) link. A user
supplicd National Instruments (IEEE-488) GPIB
communication board provides parallel transfers at rates up
to 300K bytes per second.

SOFTWARE ANALYSIS (iPAT)

Intel’s Performance Analysis Tool (iPAT) is designed to
increase team productivity with features like interrupt
latency measurement, code coverage analysis and software
module performance analysis. These features enable the
user to design reliable, high performance embedded control
products. The ICK-186 emulator has an external 60 pin
connector for iPAT.

BUILT-IN SUPPORT FOR LOGIC
ANALYSIS

General-purpose logic analyzers can be used in conjunction
with the ICE-186 to provide. detailed timing of specitic
events. The ICE- 186 emulator provides an external sync
signal for triggering logic analysis, making complex trigger
sequence programming casy. An additional 60 pin connector
is included for the logic analyzer.

WORLDWIDE SERVICE AND SUPPORT

The ICE- 186 emulator is supported by Intel's worldwide
service and support organization. Total hardware and
software support is available including a hotline number
when the need is there.

Note: This emulator does not support use of the 8087.
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| SPECIFICATIONS |

PERSONAL COMPUTER
REQUIREMENTS

The ICE-186 emulator is hosted on an IBM PC AT. The
emulator has been tested and evaluated on an IBM PC AT.
The PC AT must meet the following minimum requirements:
e 640K Bytes of Memory

o Intel Above Board with at Least 1M Byte of Expansion
NMemory

© (One 360K Bytes or One 1.2M Bytes floppy Disk Drive

® (Onc 20M Bytes Fixed-Disk Drive

* PG DOS 3.2 or Later .

e A serial Port (COM1 or COM2) Supporting Minimally at
9600 Baud Data Transfers. or a National Instruments
GPIB-PC2A board.

* B\ PC AT BIOS

PHYSICAL DESCRIPTION AND
CHARACTERISTICS

The ICE-186 Emulator consists of the following components:

Width Height Length
Unit Inches Cm. |Inches Cm. |Inches Cm.
Emulator
Control Lt 1040 2640 1.70 4.30 20,70 5260
Power Supply 760 1900 4151070 | 1100 2790

User Probe 3.70 .40 65 1.60 700 1780
User Cable

Plec 2200 55480
Hinge Cahle 340 . 860
Crystal Power g

\ceessary 4.30 10.90 60 150 | 6.70 17.00
CP\ Power

Cahle 9.00 2200

ELECTRICAL CONSIDERATIONS
lee 1050mA

Iy T0uA Max.

Iy, = 1.5mA Max
Loy = 1.0mA Max.

TIMING CONSIDERATIONS

ICE-186

User AC Dilferences

Symbol

Parameler

COMPONENT ICE-186
SPEC SPEC

Min. Max. Min.

Max.

Tinea,

Twven

Taknen

Tinaa,
Tiaven

LINYRS

T,

T

Tonn
(V)
Teaea

LT

Taen
Ty,
T

i}

{ITNTR

CHusy

Teanr

Data in Setup
(V)

Asyne Ready
(\RDY)
Resolution
Transition Setup
Time
Ssnchrotions
Ready (SRDY)
Transition Sctup
Tume

HOLD Setup
N\

ST
INTRTIMERIN
Setup Time
DROO, DROT.
Setup Time
Address Float
Delay

READ Cyeles
INTA eveles
HLDA

ALE Width tmin)
ALE \elive
Delay*

CLAOUT Low 10
ALE Aetiver*
ALE Inaetive
Detay

\didress Hald 1o
ALE Inawetive
(min)

Control Inactive
Delay

Address Float te
RD A\etne
\dldfress VMid to
ALE Low (i
Que Statas Deliay
DEN Inaetne to
DT R Low
CLNN 1o
CLAOUT Shew

15 32
1 a2
15 31
15 17

15 10

0
5o |
T30 Ty 32

13 T 28

3 37 |

0 =30
T ! Tarl®

2

21

36
25
a0

40

40

Gonsult User Guide for \dditional Specifications.

*\pplics only when the ALEMODE variable s set to START.
**\pphies only when the ALEMODE variable is set to END.
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ENVIRONMENTAL SPECIFICATIONS

Operating Temperature 10°C to 40°C Ambient
Storage lemperature —40°C to 70°C

ORDERING INFORMATION

ICE186 ICE-186 System including ICE software
(Requires DOS 3.XX PC AT with Above
Board)

ICE 186AB ICE 186 with Abovc Board included

ICE186IPAT ICE-186 System including ICE SW
packages and the iPAT system (Requires
DOS 3.XX PC AT with Above Board)

DB6ASMB6NL 86 macro assembler 86 buildermbinder/
mapper utilities for DOS 3.XX.

DB6CBBNL 86 C compiler and run time libraries for
DOS 3.XX.

D86PASB6NL 86 Pascal Compiler for DOS 3.XX.

DB6PI.MB6NL 86 PL/M compiler for DOS 3.XX.

DB6FOR86NL 86 Fortran compiler for DOS 3.XX.

ICEPAT KIT iPAT Kit (Performance Analysis Tool) for
ICE 186

ICEXONCE Adapter for on-circuit emulation

ICEXLCC Adapter for LCC component

ICEXPGA Adapter for PGA component
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| ICE"-188 IN-CIRCUIT EMULATOR |
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HIGH PERFORMANCF, REAL-TIME EMULATION

Intel's ICE-188 emulator delivers real-time emulation for the 80C188 microprocessor.at speeds up to
12.5 MHz. The in-circuit emulator is a versatile and efficient tool for developing, debugging and
testing products designed with the Intel 80G188 microprocessor. The ICk-188 emulator provides real
time. full speed emulation in a user’s system. Popular features such as symbolic debug, 2K bytes
trace memory, and single-step program execution are standard on the ICK-188 emulator. Inte]
provides a complete development environment using assembler (ASM86) as well as high-level
languages such as Intel's iC86, PL/M86. Pascal 86 and Fortran 86 to accelerate development
schedules. .

The ICE-188 emulator supports a subsct of the 80C188 features at 12.5 MHz and at the TTL level
characteristics of the component. The emulator is hosted on IBM's Personal Computer AT, already
available as a standard development solution in most of today’s engineering environments. The

- ICE-188 emulator operates in prototype or standalone mode, allowing software development and
debug before a prototype system is available. The ICE-188 emulator is ideally suited for developing
real-time applications such as industrial automation, computer peripherals. communications, office
automation, or other applications requiring the full power of the 12.5 MHz 80C188 microprocessor.

ICE™-188 FEATURES

® Full 12.5 MHz Emulation Speed e Symbolic Debug

® 2K Frames Deep Trace Memory e RS-232-C and GPIB Communication Links
* Two-Level Breakpoints with Occurrence ® Crystal Power Accessory
L]

Counters Interface for Intel Performance Analysis Tool
® Single-Step Capability (iPAT)
® 128K Bytes Zero Wait-State \Aapped Memory o Interface for Optional General Purpose Logic
® Supports DRAM Refresh Analyzer
® High-Level Language Support ' ® Tutorial Software

e Complete Intel Service and Support.

ntel Corporation assummes no responsibilny for e use of any cireuitry other than eireaitry embodied in an Intel product. No other Creut e ivenses ane
implied. Information mm ned herein supersedes previossty pubbished specilications un these deviees from tte and is subjeet t ehange without notiee,

September, 1988
& Intei Corporatien 1988 Drder Number 20816 001
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HIGHEST EMULATION SPEED
AVAILABLE TODAY

The ICE- 188 emulator supports development and debug of
time-critical hardware and software using Intel's 12.5 MHz
80C188 microprocessor.

RETRACE SOFTWARE TRACKS

This emulator captures up to 2,048 frames of processor
activity. including both execution and data bus activity. With
this trace memory, large blocks of program code can he
traced in real time and viewed for program flow and
hehavior characteristics.

HARDWARE BREAKPOINTS FOR
COMPLEX DEBUG

User-defined “THL-THEN™ breakpoint statements stop
emulation at specifie exeeution addresses or bus events,
During the hardware and software integration phase,
breakpoint Statements can he defined as execation
addresses and/or bus addresses andior bus aceess types
such as memory and VO reads or writes. Additionally. event
counters provide another level of breakpoint control for
sophisticated state machine constructs used to specify
emulation breakpointsracepoints.

SMALL OR LARGE STEPS

A stepping command can be used to view program
execution one instruction at a time or in preset instruction
blocks. When used in conjunction with symbolic debug, code
exeeution can be monitored quickly and precisely.

DEBUG CODE WITHOUT A PROTOTYPE

Even before prototype hardware is available, the ICE- 188
emulator working in conjunction with the Crystal Power
Accessory (GPA) creates a “virtual™ application environment.
128K bytes of zero wait-state memory is available for
mapped memory and /0 resource addressing in 4K
increments. The CPA provides emulator diagnostics as well
as the ability to use the emulator without a prototype.

DON’T LOSE MEMORY

The ICE- 188 emulator continues DRAM refresh signals even
when emulation has been halted. thus ensuring DRAM
memory will not be lost. During interrogation mode the
1CE- 188 emulator will keep the timers functioning and
correctly respond to interrupts in realtime.

HIGH LEVEL LANGUAGE SUPPORT
OPTIMIZED FOR INTEL TOOLS

The ICK- 188 supports emulation for programs wrillen in
Intel's ASM86 or any of Intel’s high-level languages:

lortran-86
C-86

PLM-86
Yascal-86

These languages are optimized for the Intel 80 186/80188
component architectures to deliver a tightly integrated., high
performanee development environment.

USER-FRIENDLY SYMBOLICS AID IN
DEBUG :

Symbolics allow access to program symbols by name rather
than cumbersome physical addresses. Symbolic debug
speeds the debugging process by reducing reliance on
memory maps. In a dynamic development process, user
ariables can be used as parameters for [ICE- 188 commands
resulting in a consistent debug environment.

SUPPORTS FAST BREAKS

“IFasthreaks™ is a feature which allows the emulation
processor to halt, access memory, and return 1o emulation
as quickly as possible. A fasthreak never takes more than
5625 clock eyeles (most types of fasthreaks are
considerably less). This feature is particularly useful in
embedded applications.

MULTIPLE HIGH-SPEED
COMMUNICATION LINKS

‘Two communication links are available for use in
conjunction with the host IBM PC AT The ICE-188 emulator
uses cither serial (RS-232-C) or a parallel (GPIB) link. A user
supplied National Instruments (IEEE-188) GPIB
communication board provides parallel transfers at rates up
to 300K hytes per second.

SOFTWARE ANALYSIS (IPAT)

Intel's Performance Analysis Tool (iPAT) is designed to
increase team productivity with features like interrupt
latency measurement, code coverage analysis and software
module performance analysis. These features enable the
user to design reliable, high performance embedded control
products. The ICE-188 emulator has an external 60 pin
connector for iPAT.

BUILT-IN SUPPORT FOR LOGIC
ANALYSIS

General-purpose logic analyzers can be used in conjunction
with the ICE-188 to provide detailed timing of specific
events. The 1CE- 188 emulator provides an external syne
signal for triggering logic analysis, making complex trigger
sequence programiming casy. An additional 60 pin connector
is included for the logic analyzer.

WORLDWIDE SERVICE AND SUPPORT

The ICE-188 emulator is supported by Intel's worldwide
serviee and support organization. Total hardware and
software support is available including a hotline number
when the need is there,

Note: This emulator does not support use of the 8087.
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SPECIFICATIONS

PERSONAL COMPUTER
REQUIREMENTS

The ICE-188 emulator is hosted on an IBM PC AT. The
emulator has been tested and evaluated on an IBM PC AT.
. The PC AT must. meet the following minimum requirements:
® 640K Bytes of Memory
o intel Above Roard with at Least 1M Byte of E.xpanslon
Memory
One 360K Bytes or One l 2M Bytes floppy Disk Drive
One 20M Bytes Fixed-Disk Drive
PC DOS 3.2 or Later
A serial Port (COM1 or COM2) Supporting Minimally at
9600 Baud Data Transfers, or & National Instruments
GPIB-PC2A board.
® B\l PC AT BIOS

PHYSICAL DESCRIPTION AND

CHARACTERISTICS
The ICE-188 Emulator consists of the following components:
Width Reight Length
Unit Iaches Cm. |inches Cm. |Inches Cm.
Emulator

Control Unit 1040 26,40 170 4.30 2070 52.60
Power Suppily 760 19.00 LIS 1070 | 1on 27.90
Lser Probe 370 940 65 1.60 700 17.80
User Cahler .

Plec 2200 5390
Hinge Cable . 340 8.60
Crystal Power

Avtessory 430 1090 60 1.50 6.70  17.00
CPA Power

Cable 900 22490

ELECTRICAL CONSIDERATIONS
lee 1050mA

Ly T0uA Max.

1y, = 1.5mA Max
Ly = 1.OMA Max.

TIMING CONSIDERATIONS

ICE- 188 User AC BilTerences
COMPONENT ICE-188
SPEC SPEC
Symbel I Min. Max. | Min. Max.
Tinen Data in Setup
(VD) [B] 24
Tuwoen  Asyne Ready 15 23
(ARDY)
Resolution
Transition Sctup
Time
Taaw,  Syachronous 15 2
Ready (SRDY)
‘Iransition Setup
Time
Tiner, HOLD Setup 15 32
T M 15 32
IEST 15 31
INTRITIMERIN [ 15 17
Setup Time
Taver,  DROO.DROT. 15 19
Setup Time
et Adddress Float
Delay
READ Gyeles A 36
INTA ey eles 1] 25
HLDA 10 a0
Tana, o Width (min) Togan 32
e Adtive
Delay* 25 42
(N ‘I KOUT Low 1o (VA 19
LE Active**
Teana. »\I.L Inactive
Delay 25 40
Tinan Address Hold 1o ] Ty0 15 T 28
ALE Inactive
(min)
Tevery Control Inactive
Delay 5 37 | 40
Ty Address Float to
IRD Active 0 -30
Ty Address \lid 1o | Ty 1 T 19
ALE Low (min)
Tonosy Que Status Delay 28 35
T, DEN Inactivetn | 0 -7
DT R Low
T GLKIN to 21 a7
CLNOUT Shew
Consult User Guide for \dditional Specifications.

*Applies only when the ALENIODE variable

is seU 10 START,

== Applies only when the ALEMODE variable is set o E\D.
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ALE Signal START/END Timing

axour
|
au | o]
(Commorsiai sy 0.l Thke
t
I
[}
B Lol
ALBSODE = § TART) = A
| |
A &
ivooebe) —— ~®
wome
G Tepun (ALE Active Detey)
3 7m teLk Vaeate owem
© CUROUT low to ALE gh for ALZMOOE » DO
e Tou T e

ORDERING INFORMATION

G188 1GE-188 Systenn including 1CE software
(Reguires DOS 3NN PC AT with Above
Board)

1 188\8 1CE 188 with Above Board included

DBGASMEENL, 86 macra assembler 86 builderbinder/
mapper utilities for DOS 3.\\,

DBGCBONLL 86 G compiler and run time libravies for
DOS 3.\N.

DBOPASBONL, 86 Pascal Compiler for DOS 3AN.

DBGPLNBONL 86 PIA compiler for DOS 3.\,

DRGFORBONL 86 Fortran compiler for DOS 3.AN.

1CKPAT KIT iPAT Kit (Performanee Analysis Tool) for
ICE 188

1CENONCE \dapter for on-circuit emulation

1CENLCC Adapter for LCC component

1CEAPGA Adapter for PGA component

UPiss User probe 1o convert 1CE- 186 10 support

BOCTHE component

ENVIRONMENTAL SPECIFICATIONS

Operating Temperature 10°G to 40°C Ambient
Storage Temperature =40°C to 70°C
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I2ICE™ IN-CIRCUIT EMULATION SYSTEM

IN-CIRCUIT EMULATOR FOR THE 8086/80186/80286 FAMILY
OF MICROPROCESSORS

The I2ICE™ In-Circuit Emulator is a high-performance. cost-effective debug environment for
developing systems with the Intel 8086/80186/80286 family of microprocessors. With 10 MHz
emulation, a window-oriented user interface, and compatibility with Intel's iPAT™ Performance
Analysis Tool, the [2ICE Emulator gives you unmatched speed and control over all phases of

hardware/software debug.

FEATURES

* Emulation speeds up to 10 MHz with
8086/88, 80186/188 and 80286
Microprocessors

® 8087 and 80287 numeric coprocessor
support

© Hosted on IBM PC AT*, AT BIOS, or
compatibles

o ICEVIEW™ window-oriented user interface
with pull-down menus and context-sensitive
help

e Source and symbol display using all Intel
languages

* 1K frame bus and execution trace buffer

* Symbolic debugging for flexible access to
memory location and program variables

* Flexible breakpointing for quick problecm
isolation

* Memory expandable to 288K with zero wait
states

* Worldwide service and support

© iPAT option for software speed tuning

121CE, ICEVIEW, and iPAT are tradcmarks of Inict Corporation.
*IBM is a trademark of Iternational Business Machines Corp.

Intel Corporation assumes no responsibitity for the use of any circullry other than circuitry cmbodicd in an [mtel product. No other circuit patent lioenses are
nmpnod Information conained herein supersedes previously published specifications on these devices from Intel and I8 subjert W change without notice.
July. 1968

© Intel Corporation 1888 Order Number: 280800-001
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Plate 1. An example of the ICEVIEW™ user interface showing source.

memory, watch, and trace.

ONE TOOL FOR THE ENTIRE
DEVELOPMENT PROCESS

The 12ICE Emulator allows hardware and software design to
proceed simultaneously, so you can develop software cven
before prototype hardware is available. With 32K of zero
wait-state mappable memory (and an additional 256K with
optional memory boards), you can use the 12ICE Emulator to
debug at any stage of the development cycle: hardware
development, software development, system integration or
system test.

HIGH-SPEED, REAL-TIME EMULATION

The 12ICF Emulator delivers full-speed, real-time emulation
at speeds up to 10 MHz. Based on Intel’s exclusive
microprocessor technology. the 12ICE Emulator matches
each chip's electrical and timing characteristics without
memory or interrupt intrusions, ensuring design accuracy
and eliminating surprises. The performance of your
prototype is the performance you can expect from your tmdl
product.

EASY-TO-USE ICEVIEW™ INTERFACE

The ICEVIEW interface makes the: 121ICE Emulator easy to
learn and use by providing easy access to application
information and ICE functions. Pull-down menus and
windows boost productivity for both new and experienced
users. Multiple on-screen windows allow you o aceess the
source display, execution trace, register, and other
important information, all at the same time. You can watch
the information change as you modify and step through your
program. You can even customize window size and screen
positions.

A command line interface is also available with syntax
cheeking and context-sensitive prompts. ICKEVIEW works
with monochrome., CGA and the latest EGA color displays.

SYMBOLIC DEBUG SPEEDS
DEVELOPMENT

The extensive debug symbolics generated by the Intel 8086
and 80286 assemblers and compilers can increase your
development productivity. Symbolics with automatic
formatting are available for all primitive types, regardless of
whether the variables are globals, locals (stack-resident) or
pointers. The virtual symbol table supports all symbolics,
even in very large programs. Aliasing can be used to reduce
keystrokes and save time.

POWERFUL BREAK AND TRACE
CAPABILITY FOR FAST PROBLEM
ISOLATION

The I2ICE Emulator allows up to eight simultaneous break/
trace conditions to be set (four execution, four bus), a
timesaver when solving hardware/software integration
problems. Break and trace points can be set on specified
line numbers. on procedures, or on symbolic data cvents,
such as writing a variable to a value or range of values. You
can break or trace on specific hardware events, such as a
read or write to a specific address, data or 1/0 port. or on a
combination of events.

MULTIPROCESSOR, PROTECTED
MODE, AND COPROCESSOR SUPPORT

Up to four 12ICE systems can be linked and controlled
simultancously from one PG host, enabling you to debug
multiprocessor systems. The 12ICk Kmulator with an 80286
probe supports all 80286 protected mode capabilities. 1t
also supports the 8087 and 80287 numeric coprocessors.
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iPAT" FOR SOFTWARFE
PERFORMANCE AND CODE COVERAGE
ANALYSIS

The [2ICE Emulator interfaces to Intel’s iPAT Performance
Analysis Tool for examining software exccution speeds and
code coverage in real time. iPAT displays critical
performance data about vour code in casy-to-understand
histograms and tables. Elusive bottlenecks are readily seen,
allowing you to focus your attention to get the most
performance out of your product. '

iPAT also performs code execution coverage. letting you
perform product evaluations faster and more effectively.
iPAT pinpoints areas in your code cither executed or not
exceuted aceording to specilic conditions, taking the
guesswork out of soltware evaluations.

EASY INTERFACE TO EXTERNAL
INSTRUMENTS

The 12ICE system includes external emulation elips and
soltware support for selting breakpoints, tracepoints and
arm/disarm conditions on external events. making it easy to
conneet external logic analvzers and signal generators. You
can debug complex hardware/software interactions with a
high level of productivity.

WORLDWIDE SERVICE AND SUPPORT

The PICE Emulator is supported by Intel’s worldwide
service and support organization. In addition to an extended
warranty. you can choose from hotline support. on-site
systems engineering assistance, and a variety of hands- on
training workshops.

SPECIFICATIONS

HOST REQUIREMENTS

IBM PUAT or 100% PC AT BIOS compatible

DOS 3.1 or later

640K bytes of memory )

360K bytes or 1.2 MB floppy disk drive

Hard disk drive

Monochrome, CGA or KGA monitor (KGA recommended)

PHYSICAL DESCRIPTION

‘Width Height Length
Unit cm | In (em | in | cm | in
RICK
chassis 432 [ 170 | 210 | 825 | 613 {2113
Probe base] 216 | 8.5 7.6 3.0 1254 | 100

Host/chassis cable 15 (1. (1.6 m)

ELECTRICAL CHARACTERISTICS
90-132 V or 180-264 V (selectable)

47-63 Hz

12 amps (AC)

ENVIRONMENTAL SPECIFICATIONS

Operating temperature: 0-40°C (32-104°F) ambient
Operating humidity: Maximum of 85% relative humidity,
non-condensing '

ORDERING INFORMATION

Kit. Code Gontents

plIOTOKITD 12ICE system 10 M1z 8086/8088
support kit for IBM PC host. Includes
probe, chassis, and host interface
module and software,

12ICE system 10 MHz 80186 support
kit for IBM PC host. Includes probe,
chassis. host interface module and
software. Note: For 80188 support,
the 11198 option below must also be
ordered.

pHITTIRITD

LIREL 10 MIz 80188 support conversion kit
to convert 80186 probe 10 80188
probe,

PIHZ212KITD 12IGE system, 10 Mz 80286 support

Kit for IBM PG AT host. Includes
probe, chassis. host interface module
and software,

12ICH system 10 Mz 8086/8088
support Kit with iPAT Performance
Analysis Tool for- PG AT host. Includes
12ICE probe. chassis, host interface
module, iPAT tool option, cables and
software. Also includes iG-86 compiler,
86 Macro Assembler, utilities. and
AEDIT text editor.

As above for 10 MHz 80186 support.
As above Tor 10 Mz 80286 support.
Note: G-286 and RLL-286 and
ASM-286 must be ordered separately.
12ICK PG AT host soltware. Includes
1CEVIEW™ windowed human interface.
Note: PICE probes, chassis. software, cables and iPAT
oplions are availiable separately.

MOTOPATCBED

ITEIPATCB6D
1212PATC86D

954D
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HIGH PERFORMANCE REAL-TIME EMULATION

Intel’s ICE-286 emulator delivers real-time emulation for the 80286 microprocessor at speeds up to
12.5 MHz. The in-circuit emulator is a versatile and efficient tool for developing, debugging and
testing products designed with the Intel 80286 microprocessor. The ICE-286 emulator provides real
time, full speed emulation in a users system. Popular features such as symbolic debug, 2K bytes
trace memory, and single-step program execution are standard on the ICE-286 emulator. Intel
provides a complete development environment using assembler (ASM-286) as well as high-level
languages such as Intel’s iC286, PL/M-286 or Fortran 286 to accelerate development schedules.

Intel's ICE-286 emulator is hosted on IBM's Personal Computer AT, already available as a standard
development solution in most of today’s engineering environments. The ICE-286 emulator operates in
prototype or standalone mode allowing software development and debug before a prototype system
is available. The [CE-286 emulator is ideally suited for developing real time applications such as
process control, machine control, communications, or other applications requiring the full power of
the 12.5 MHz 80286 microprocessor.

ICE-286 FEATURES
® Full 12.5 MHz Emulation Speed ® Numeric Processor Extension Support
o 2K Bytes Deep Trace Memory ® RS-232-C and GPIB Communication Links
* Two-Level Breakpoints with Occurrence ® Crystal Power Accessory
Counters ® Interface for Intel Performance Analysis Tool
e Single-Step Capability (iPAT)
e 128K Bytes Zero Wait-State Mapped Memory © Interface for Optional General Purpose Logic
* Support For Protected and Real Modes Analyzer
e High-Level Language Support & Tutorial Software
* Symbolic Debug e Complete Intel Service and Support

Intel Corporation assumes no responsibility for the use of any circuitry other than circuiry embodicd in an Intel product. No other circuit palent licenses are
implied. Information comained herein supersedes previously published specifications on these devioes from Intel and is subject W change without notice.

March, 1988
© Intcl Corporation 1888 (Order Number: 280728-002
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HIGHEST EMULATION SPEED
AVAILABLE. TODAY

The ICE-286 emulator supports development and debug of
time-critical hardware and software using Intel's 12.5 MHz
80286 microprocessor.

RETRACE SOFTWARE TRACKS

This emulator captures up to 2048 frames of processor
activity, including both execution and data bus activity. With
this trace memory, large blocks of program code can be
traced in real time and viewed for program flow and
behavior characteristics.

HARDWARE BREAKPOINTS FOR
COMPLEX DEBUG

User-defined “TIL-THEN" breakpoint statements stop
emulation at specific execution addresses or bus events.
During the hardware and software integration phase.
breakpoint statements can be defined as execution
addresses and/or bus addresses and/or bus access types,
such as memory and I/0 reads or writes. Additionally, event
counters provide another level of breakpoint control for
sophisticated state machine constructs used to specify
emulation breakpointsAracepoints.

SMALL OR LARGE STEPS

A stepping command can be used to view program
execution one frame at a time or in preset frame blocks.
When used in conjunction with symbolic debug, code
execution can be monitored quickly and precisely.

DEBUG CODE WITHOUT A FROTOTYPE

Even before prototype hardware is available, the ICE-286
emulator working in conjunction with the Crystal Power
Accessory (CPA) creates a “virtnal™ application environment.
128K bytes of zero wait-state memory is available for
mapped memory and I/0 resource addressing in 4K
increments. The CPA provides emulator diagnostics as well
as the ability to use the emulator without a prototype.

PROTECTED AND REAL MODES

The ICE-286 emulator has full access to all protected-mode
registers and permits modification of register contents.
Protected mode of execution if beneficial for secure,
multitasking applications.

HIGH-LEVEL LANGUAGE SUPPORT
OPTIMIZED FOR INTEL TOOLS

The 1CE-286 supports emulation for programs written in
Intel's ASM 286 and ASM 86 or any of the Intel high-level
languages:

PL/M-286/86
Pascal-286/86

Fortran-286/86
(-286/86

These languages are optimized for Intel component
architectures to deliver a tightly integrated, high
performance development environment.

USER-FRIENDLY SYMBOLICS AID IN
DEBUG

Symbolics allow access to program symbols by name rather
than cumbersome physical addresses. Symbolic debug
speeds the debugging process by reducing reliance on
memory maps. In a dynamic development process, user
variables can be used as parameters for ICE-286 commands
resulting in a consistent debug environment. )

80287 NUMERICS SUPPORT

The ICE-286 emulator provides emulation support for the
80287 numerics processor. 80287 registers can be
displayed and modified allowing full debug support for
NUMErics.

MULTIPLE HIGH-SPEED
COMMUNICATION LINKS

Two communication links are available for use in
conjunction with the host IBM PC AT. The ICE-286 emulator
uses either serial (RS-232-C) or a parallel (GPIB) link. A user
supplied National Instruments (IEEE-488) GPIB
communication board provides parallel transfers at rates up
to 300K bytes per second.

' SOFTWARE ANALYSIS (iPAT)

Intel’s Performance Analysis Tool (iPAT) is designed to
increase team productivity with features like interrupt
latency measurement, code coverage analysis and software
module performance analysis. These features enable the
user to design reliable, high performance embedded control
products. The ICE-286 emulator has an external 60 pin
connector for iPAT.

BUILT-IN SUPPORT FOR LOGIC
ANALYSIS .

General-purpose logic analyzers can be used in conjunction
with the ICE-286 to provide detailed timing of specific
events. The ICE-286 emulator provides an external sync
signal for triggering logic analysis, making complex trigger
sequence programming easy. An additional 60 pin connector
is included for the logic analyzer.

WORLDWIDE SERVICE AND SUPPORT

The ICE-286 emulator is supported by Intel's worldwide
service and support organization. Total hardware and
software support is available including a. hotline number
when the need is there.
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SPECIFICATIONS |

PERSONAL COMPUTER
REQUIREMENTS

The ICE-286 emulator is hosted on an IBM PC AT. The
emulator has been tested and evaluated on an IBM PC AT.
The PC AT must meet the following minimum requirements:
* 640K Bytes of Memory

* Intel Above Board with at Least 1M Byte of kxpansion
Memory

One 360K Bytes or One 1.2M Bytes Floppy Disk Drive
One 20M Bytes Fixed-Disk Drive

PC-DOS 3.2 or Later

A Serial Port (COM1 or COM2) Supporting Minimally at
9600 Baud Data Transfers, or a National [nstruments
GPIB-PC2A Board.

e |BM PC AT BIOS

ELECTRICAL CONSIDERATIONS
lee 1050mA

ENVIRONMENTAL SPECIFICATIONS
Temperature 10°C 10 40°C Ambient
Storage Temperature —40°C to 70°C

TIMING/DC CONSIDERATIONS

PHYSICAL DESCRIPTION AND
CHARACTERISTICS

The ICE-286 Emulator consists of the following components:

Width Helght Length

Unit Inches Cm. Inches  Cm.

Emulator

Inches Cm.

ICE™-286 USER PIN DIFFERENCES

COMPONENT ICE-286

SPEC. SPEC.

PARAMETER Min Max Min Max
2 System (CLR) low

time n 237 4 236
3 System (CLK) high

lime 13 239 14 236
8 Read Data Setup 5 7
10 /Ready Setup 22 24
120 Statusipeak # active

delay 3 18 3 20
12b  Status/peak # inactive

delay 3 20 3 22
13 Address valid delay 1 32 | H

Wrile dati valid deloy (4 30 i} 33
15 Address/statusadatia

Moat [} 32 [ 34

Consul: User Guide for additional specifications,

Conteol Unit | 1040 2640 170 430 [ 2070 52.60
Power Supply 760 1900 | 415 1070 | 11,00 2790
User Probe 370 940 .65 160 | 700 17.80
User Cable/

Plee 2200 5590
Hinge Cable 340 860
Grystal Power

Accessory 430 10,90 40 150 1 670 17.00
CPA Power

Cable 000 2290

ORDERING INFORMATION
1Ck286 ICE-286 NMOS System including ICE S/

W packages (Requires DOS 3.XX PG AT
with Above Board)

1CK286AB IC15-286 NMOS System including ICK S/
W packages and Intel’'s 2M Byte Above
Board (PCMB 4125) (Requires DOS 3.XX
PC-AT)

ICK286PAT ICK-286 NMOS System including ICE 8/

W Packages and the iPAT system

(Requires DOS 3.XX PC AT with Above

Board)

286 macro assembler 286 builder/

binder/mapper utilities for DOS 3.XX.

286 C compiler and run time libravies
C for DOS 3.XX.

286 PL/M compiler for DOS 3.8X.

DBEASM286NL,
DEGG28GNL,
DBGPLM286NL,
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INTEL386™ FAMILY DEVELOPMENT SUPPORT

COMPREHENSIVE DEVELOPMENT SUPPORT FOR THE
INTEL386™ FAMILY OF MICROPROCESSORS

The perfect complement to the Intel386™ Family of microprocessors is the optimum development
solution. From a single source, Intel, comes a complete, syncrgistic hardware and software
development toolset, delivering full access to the power of the Intel386 architecture in a way that
only Intel can.

Intel development tools are easy to use, yet powerful, with contemporary user interface techniques
and productivity boosting featurcs such as symbolic debugging. And you'll find Intel first to market
with the tools needed to start development, and with lasting product quality and comprehensive
support to keep development on-track.

If what interests you is getting the best product to markgt in as little time as possible, Intel is the

choice. ‘

FEATURES

o Comprehensive support for the full 32 bit ® A common object code format (OMF-386)
Intel386 architecture, including protected supports the intermixing of modules written
mode and 4 gigabyte physical memory in various languages
addressing ) ® ROM-able code is output directly from the

o Source line display and symbolics allow language tools, significantly reducing the -
debugging in the context of the original effort necessary to integrate software into the
program final target system '

* Architectural extensions in Intcl high-level ® Support for the 80387 numeric coprocessor

languages provides for manipulating
hardware directly without assembly language
routines

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses are
Implied. Information containod herein supersedes previously published specifications on these devices from Intel and is subject Lo change without natice.

September, 1968
© Intel Corporation 1888 Order Number: 280808-001
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CREATE AND
MAINTAN
LIBRARIES
WITH
LIB-388 C
PLM-388 ?
ASM-388
0 l
OMF-386
SOURCE
CODE onee”
Ads
Environment

LINK MODULES
TOGETHER

WITH

Figure 1. Intel Microprocessor Development Environment

ASM-386 MACRO ASSEMBILER

ASM-386 is a “high-level” macro assembler for the
Intel386 Family. ASM-386 offers many features
normally found only in high-level languages. The macro
facility in ASM-386 saves development time by
allowing common program scquences to be coded only
once. The assembly language is strongly typed.
performing extensive checks on the usage of variables
and labels.

Other ASM-386 features include:

* “High-level” assembler mnemonics Lo simplity the
language

e Structures and records for data representation

e Upward compatibility with ASM-286

PL/M-386 COMPILER

PL/M-386 is a structured high-level system
implementation language for the Intel386 Family.
PL/M-386 supports the implementation of protected
operating system software by providing built-in
procedures and variables to access the Intel386
architecture. :

For efficient code generation, PL/M-386 features four

levels of optimization. a virtual symbol table, and four

models of program size and memory usage.

Other PL/M-386 features include:

o The ability to define a procedure as an interrupt
handler as well as facilities for generating interrupts

® Direct support of byte, half-word. and word input
and output from microprocessor ports

o Upward compatibility with PL/M-286 and PL/N-86
source code

PL/AM-386 combines the benefits of a high-level
language with the ability to access the Intel386
architecture. For the development of systems software,
PL/AM-386 is a cost-effective alternative to assembly
language programming,

C-386 COMPILER

C-386 brings the C language to the Intel386 Family.
For code efficiency, C-386 features two levels of
optimization. three models of program size and
memory usage, and an extremely cfficient register
allocator. The C-386 compiler eliminates common code,
climinates redundant loads and stores, and resolves
span dependencies (shortens branches) within a
program.

C-386 allows full access to the Intel386 architecture
through control of bit ficlds, pointers, addresses, and
register allocations.

Other C-386 features include:

An interrupt directive defining a (unction as an
interrupt function

Built-in functions allow direct access to the
microprocessor through the inline insertion of
machine code

Structure assignments, functions taking structure
arguments, and returning structures, and the void
and enum data Lypes

The C-386 runtime library is implemented in layers.
The upper layers include the standard VO library
(STDIO). memory management routines. conversion
routines. and string manipulation routines. The lowest
layer. operating system interface routines, is
documented for adaptation to the target environment.
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RLL-386™ RELOCATION, LINKAGE,
AND LIBRARY TOOLS

The RLL-386™ relocation, linkage. and library tools are
a cohesive set of utilities featuring comprehensive
support of the full Intel386 architecture. RLL-386
provides for a variety of functions—from linking
separate modules, building an object library, or linking
in 80387 support, to building a task to execute under
protected mode or the multi-tasking, memory protected
system software itself.

The RLL-386 relocation, linkage, and library tools
package includes a program binder for linking ASM,
PL/M, and C modules together, a system builder for
configuring protected, multi-task systems, a cross
reference mapper, a program librarian, an 80387
numeric coprocessor support library, and a conversion
utility for outputing hex format code for PROM
programming.

Ada-386™ CROSS COMPILATION
PACKAGE

The Ada-386™ Cross-Compilation Package is a
complete development environment for embedded real-
time Ada applications for the 386 microprocessor. The
Ada cross compiler, which runs undcr VAXVMS,
generates code highly optimized for the 80386. The
Ada-386 Cross-Compilation Package also features a
VMS hosted and targeted compiler and tools to
support software debugging before the target system is
available. Sophisticated codc generation tools, such as
the Global Optimizer, help make the target code smaller
and more efficient.

Ada-386 includes a source level symbolic debugger
working in unison with a small debug monitor supplied
in PROM. Code can also be downloaded and debugged
using Intel’s [CE™-386 In-Circuit Emulator.

Other Ada-386 features include:

® The ability to directly call Intel’s iRMK real-time
kernel .

® An object module importer allows program modules
written in other Intel386 Family languages to be
linked with Ada modules

© Built in support for the 386, including machine code
insertion and full representation specifications

 Highly optimized interrupt handling—fast execution
of interrupt handlers without requiring a context
switch

INTEL386™ FAMILY IN-CIRCUIT
EMULATORS

Inte1386 Family in-circuit emulators embody exclusive
technology that gives the emulator access o internal
processor states that are accessible in no other way.
Intel386 microprocessors fetch and execute
instructions in parallel; fetched instructions are not
necessarily executed. Because of this, an emulator
without this access to internal processor states is
prone to error in determining what actually occurred
inside the microprocessor. With Intel's exclusive
technology, Intel386 Family emulators are one hundred
percent accurate.

Other features of Intel386 Family in-circuit emulators
include:

o Unparalicled support of the Intel386 architecture,
notably the native protected mode

¢ Emulation at clock speeds to 25MHz and full-
fealured trigger and trace capabilities

© Non-intrusive operation

* Convertible to support any Intel386 microprocessor

With symbolic dcbugging, memory locations can be
examined or modified using symbolic references to the
original program, such as a procedure or a variable
name, line number, or program label. Source code
assoclated with a given line number can be displayed,
as can the type information of variables, such as hyte,
word, record, or array. Microprocessor data structures,
such as registers, descriptor tables, and page tables,
can also be cxamined and modified using symbolic
names. The symbolic debugging information for use
with Intel development tools is produced only by Intel
languages.

MONITOR-386™ SOFTWARE
DEBUGGER

MONITOR-386™ is a software debugger for 386 and
3865X-based systcms. MONITOR-386 provides
program exccution control and symbolic processor and
memory interrogation and modification. Hardware and
software breakpoints can be set at symbolic addresses
and program execution can be single-stepped through
assembly or high-level language instructions.

Other MONITOR-386 features include:

® Debug procedures. named user-definable sequences
of MONITOR-386 commands, enable users to define
macro commands that would otherwise take several
lines of command entries to perform the same
function

® A disassembler/single line assembler allows users to
display memory as and patch memory with
80386/80387 mnemonics

MONITOR-386, used in conjunction with Intel single
board computers iISBC® 386/22 and iSBC 386/116, can
debug software before a functional prototype of the
target system is available.
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IPAT-386™ PERFORMANCE
ANALYSIS TOOL

iPAT-386™ performance analysis tool provides analysis
of realtime software executing on a 386-based target
system. With iPAT-386, it is possible to speed-tune
applications, optimize use of operating systems,
determine response characteristics, and identify code
cxecution coverage.

By examining iPAT-386 histogram and tabular
information about procedure usage (with the option of
including interaction with other procedures, hardware,
the operating system, or interrupt service routines) for
critical functions, performance bottlenecks can be
identified. With iPAT-386 code execution coverage
information, the completeness of testing can be
confirmed. iPAT-386 can be used in conjunction with
Intel's ICF-386™ in-circuit emulator to control test
conditions.

IPAT-386 provides real-time analysis up to 20MHz,
performance profiles of up to 125 partitions. and code
execution coverage analysis over 252K.

SERVICE, SUPPORT, AND
TRAINING

‘To augment its development tools, Intel ofters a full
array of seminars, classes, and workshops, field
application engineering expertise, hotline technical
support, and on-site service.

PRODUCT SUPPORT MATRIX
Compeoncat Hest

Preduct 386 | 386sx | 376 | DOS | VAX/VMS |
ASM-386 Macro Assembler| » » v I v
PL/M-386 Compiler v I I'd I v
C-386 Compiler » » ~ » I
RLL-386 Relocation, v v v | v v
Linkage. and Library tools
Ada-386 Cross Compilation| v
Package
Inte1386 Family In-Circuit | » ” v |
Emulators
Monitor-386 Software ” v -
Debugger
iPAT-386 Performance »” -
Analysis Tool

Intel386, 386, 3865X, 376. ICE. and iSBC are trademarks of Intel Corporation.
VAX and VMS are of Dighat [¢ j

ORDERING INFORMATION

For dircct information on Intel’'s Development Tools, or
for the number of your nearest sales office or
distributor, call 800-874-6835 (U.S.). For information
or literature on additional Intel products, call
800-548-4725 (U.S. and Canada).

11-107






ALABAMA

tintet Corp.

5015 Bradford Dr., #2
Huntsvnllo
Tel: (205) 830-4010

Suto D-214
Tor e 602) Y 564980

th mbofmo Place
Suite 301

DOMESTIC SALES OFFICES

‘GEORGIA
Intel Corp.
1200 Pointe Parkway
Sune 200
03 30092
T.I: (404) 449-0541
ILLINOIS

|
!iOON Mnm nla Row Suite 400
Schaumburg

Tol: (312 3
FAX: 312-805-9762
INDIANA

o
Tucson 85715 zlnw Corp.
Tel: (602) 299-6815 777 Purdue Road
Suite 125
CALIFORNIA Indianapolis 46268
Tel: (317) 875-0623
|5|5 Varr’:wwon Street OWA
Can u Park 91303 Intel Corp.
‘ol: (§18) 704-8500 1930 St. Andrews Drive N.E.
1'2’23'5&;"" 1l High Tot: 751%?9351;22:82
. Imperi wa
Suite 218 pe 4
El Sogundo 90245 KANSAS
Tel: (313) 640-8040 el Corp
intel .
tintel Corp. 1 9 Y,
|5|0 Arden Vgsx Suite 101 Suite 140,
Sacrs Overland Park 66210
Tel: (9| 6) 920—0093 Tel: (913) 345-2727
tintel MARYLAND
4350 Emuve Drive
Suite 1 tintel Corp.*
San Diego 92121 7321 Parkway Drive South
Tel: (619) 452-5880 Su C
Hanover 21076
tintel Corp.” Tel: 301 796-7500
goo N‘Tustm Avenue -1944
uite
Santa Ana 92705 tintel Corp.
Tel: 7146‘835-964 7833 Waiker Drive
: 910-595-1114
Greenbek
gntel Corp.* Tel: (301) 441 |020
an Tomas 4
2700 San Tomas TS
2nd Floor
Santa Clara 95051 tintel Corp.*
Tel: (408) 986-8086 Waestford Corp. Center
: 91 3 Carlisle Road
FAX: 408-727-2620 2nd Floor
coLonaoo Yoot s 2e2
71 ;)-34»3-6330
Intel C:fv'g
5 Northpark Drive MICHIGAN
Suite 1
Colorado S s 80907 intel
Tel: (719) 5¢ '§071 Orcnard Lake Road

&50 S. Ch“g St., Suite 915

Tol 321-8086
: 910-931-2289

CONNECTICUT
zlsnlel Corp.
Mill Plain Road
s
Tel 4841 30
1w>€ 56-1199
FLORIDA

153N bt Way. suie 100
LW, fay, Suite
Ft. Laudordale 33369

Tel: (305) 771-0600

TW){ 510-956-9407
FAX: 305-772-8193

Intel Corp.
T.G. Lee Bivd.
Suite 340
Orlando 32822
Tel: (407) 240-8000
FAX: 407-240-8097

Intel Corp.
1‘300 ;};\ Street North

P etersburg 33716
Tel (813) 577-2413
FAX: 813-578-1607

1Sales and Service Office
“Field Application Location

Bfoomluu 48322
Yel (313) 851-8096

MINNESOTA

Intel Corp.
5500 W. 80th St Suite 360

Tel suws;1 ) Sae732
: 910-576-2667

MISSOURY

tintel Ct:m
4203 Earth City Expressway
Suite 131

Earth
Tel: (314?291-1990
NEW JERSEY

tint .

Parkway 09 Office Center
Newman Springs Road

Red Bank 07701

Tel: (201) 747-2233

Intel Corp.

80 Corporate Center
75 Livingston Avenue
First Floof

Roseland 07068

Tel: (201 740-011
FAX: 201-740-0626

NEW MEXICO

Intel Corp.
1500 Niormut Boulevard N.E.
Suite B 295
A 87112
Tel: (505) 292-8086
NEW YORK
Intel .
127 .5:‘.’.? Streat
Binghamton 13905

ol (607) 773033
FAX: 607-723-2677

intel Corp.*

0 Cross Keys Offics Park

izt Aprration
Tk 870285 7301

%3‘5‘8‘ Ecxa s Dr., South
ressway Dr.,

o136 o

Islandia 11722

MSI 6) 231 -3300

fintel

w”n:%o slnass Center

Fi shk-ll |B24

Tel: (914) 897-3860

FAX: 91 7-3125

NORTH CAROLINA

tintel Corp.

5800 Executive Center Dr.

Suite 105

Tel: (704“ ggi‘gm
el:
FAX: 701'535-2236
;lmsl Corr

700 litf Road
Suite \;\&c
Rﬂhigh 27607
Tel: (319) 781-8022
OHIO
tintel Corp.*
3401 Park Center Drive

TW)éd 513 890-5350
-450-2528
5700 Smnoe Park Or., Suite 100

Beachwood
Tel: )12‘6 54-2736
27-9298

‘OKLAHOMA
tintet
Oklahoma City 73162
Tel: (405) 848-8088
OREGON

tintel Corp.
15254 N 23 Greenbrier Parkway

n 97006
Tel: (5035?5—8051
TWX: 910-467-8741
PENNSYLVANIA
Ilmel Corp.*
s5_5 Pennsylvania Avenue
ui
Fort Washington 19034
Tel: 215) 641-1000
: 510-661-2077
intel Corp.*
400 Penn Center Bivd., Suite 610
Pittsburgh 15235
Tel: (412) 823-4970
PUERTO RICO
tel Microprocessor Corp.
lnduswal Park
P.0. Bo;
00671

Las P
Tel: (809) 7%—8616

istin 78752
Tel: (512) 454-3628
Intel Corp.*
'{zooo Ford Road
Smta

m (zu 8087
AX: 214-484-1180

Houswn 77074
Te 88-8086
9| 1-2490

Mun%ulw
Tel: (801) 263-8051

VIRGINIA

tintel Corp.

1504 Santa Rosa Road

Suite 108

Rionmand 23288

Tel: (804) 282-5668

WASHINGTON

tintel Corp.

155 IO%pAvonue N.E.

Suite 386

TR STb 5 3002

tintel Corp.

408 N. Mullan Road

Suite 10299208

Spokane

Tel: (509) 926-8086

WISCONSIN

sao S. Executive Dr.

Su 02
53005

Tal (414) 784-808;

FAX: (414) mzus

CANADA

BRITISH COLUMBIA

Intel Semiconductor of Canada, Ltd.

Suite 202

ol:

FAX: (604) 298-8234

‘ONTARIO

5'“"' Somkonductor of Canada, Ltd.
nsview Drive

Suite 250

Ottawa K2B 8HE

Tel: (613) 829-9714

TLX: 053-4115

tintel Semcondm:or of Canada, Ltd.

190 Attwetl Dr

Suite
Flexdalo M9W 6HB
;al: (416) 675-2105

FAX: (416) 675-2438
QUEBEC
Intel s«mcunduaor ov Canada, Ltd.

CG/SALE/111088



ALABAMA

Arrow Electronics, Inc.

"0 15 H:'v'mnon Road

Tel: (205) 837-6955

Inummon[Avm Electronics
arch Drive

lle 35805
To! 205 837-7210
726-2162

Tel: (205) 837-9300
TWé: 810-726-2197

ARIZONA

wsnmmm/l«vm Electronics
S. Ma Drive

85281
o !m&m-sm
: 910-950-0077
Hamitton/Avnet Electronics
30 South McKiemy
Chandler 85226
Tel: (602) 961-6669
T 97b.900.0077

Arrow Electronics, Inc.
4134 E wood Street

ix 8504
Tﬂ 602 437-0750
-951-1550

Distribution Group
355 N Black Canyon Hwy.

Tel: 602 249-2232
951-4282

CALIFORNIA/

Arrow Eloctvonlcs. Inc.
|oa24 H

Tel: (7|l) 220-6300
w Electronics, Inc.
Street

2961 Dow Avenue
'14) 838-5422
: 910-595-2860

"Avnet Electronics .
McCofmlck Avenue

Tol 714 754-6071
95-1928

Group, Inc.
are

DOMESTIC DISTRIBUTORS

CALIFORNIA (Cont'd.)

'Hamilton Electro Sales
170 Puﬂman Street

92626
|4 841 -4| 50
595-
tHamitton/Avnet Electronics
4103 N ite Bivd.
Sacramento 95834
Tel: (916) 920-3150
Wzyle Dislnbwon Group
4 Maryland Street
53 90254
Tel: (213) 322-8100
Wyle Distribution Grou
3702 impson Ave. i
Gamen Grove 92641
14 891-1717
8-7140 0r 7111
Wyle Distribution Group
11151 Sun Center Drive
Rancho Cordova 95670
Tel: (916) 638-5282

wu Distribution Group
Chesnpoaka Drive
San 2123

{cuﬁ 565-9171

: 910-335-1590
Dusmbuuon Grouv
Bowers
inta Clara 5051

Tel lOO 727-; 2500

1wgu Distribution Group
Cowan VQMG
Irvine 92714
Tel: (714) 863-99!
: 91 595~|572

Wyle Distribution Group
2&7 Agoura Rd.

COLORADO

Arrow Electronics, Inc.

7060 South Tucson Way

Engle 80112

Tel: (303) 790-4444

anminon/Avml Eléctronics
765 E. Orchard Road

Sul so111

Tel 303) 740-1017
910-935-0787

Wyle D-smbunon Gvou
}51’5 12 i

Tol 303 457 9953
936-077

CONNECTICUT

tArrow Elac"omcs. Inc.

12 Beaumont Road
76-0162

Hamilton/Avnet Electronics

tHamilton/Avnet Electronics Commerce Industrial Park
1175 Bordeaux Drive Commel e
Sunnyvale 94086 D."% 06810
Tet: E 08) 743-3300 Tel: 797-2800

: 910-339-9332 171 -99;
{Hamiton/Avnet Clectronics " Ploneer Electronics

iew Avenue 112 Main Street
Sll! D»{ 92123 Norwalk 06851
Tel: (619) 571-7500 Tel: (203) 853-1515
10-595-2638 : 710-468-3373
;M-minon/Avnet Electronics FLORIDA
Desoto Avenue
Chatsworth 91311 tArrow Electronics, Inc.
Tel: (818) 700-1161 400 Fllvw-y Drive
‘tHamilton Electro Sales Id Beach 33441
10950 W. Washington Bivd. Tel: 305) 4
%W1gn§5&m2458 : 510-955-9456
T 3bsk0 056 Arrow Electronics, Inc.
37 Skyline Drive

Hamilton Electro Sales Suite 3101
13618 West 190th Street Lake Marv 32746
Gardena 90248 Tel: !40 323-0252
Tel: (213) 217-6700 : 510-959-6337
woz & rot rogt bom N LW. 15th We
Ontario 9171 33339
Tel: (714) 90984!1 Tel 305 9971 2900
w Electronics :

1 Plummer &HaminonIAvne\ Electronics

tsworth

Chat 91351
Tel: (213) 700-6271
: 910-494-2207

S Petorsborg 33708
Tel 81 576-3930

tMicrocomputer System Technical Distributor Center

FLORIDA (Cont'd.)

euamunoo/Avnet Electronics
947 University Boulevard
]

iX: 81

&37 ne [Tecnnotoglos Group, Inc.

Lake Bive
ita Monte Springs 32701
M (407, A
™. :810—853-0284

nologies Group, Inc.
s74 S. )‘]l;lury Tlg?l i
3344

Tal 305 425&8877
GEORGIA

Arrow Electronics, Inc.
155 r:ovmwoods Parkway

Tor 4 a45.6252
rw')s: B‘&-?SG-O‘SQ

‘tHamilton/Avnet Electronics
5825 D Peachtree Corners
Norcross 30092

Tel: (404) 447-7500
: 810-766-0432

Pioneer, jies Group. Inc.
3'00 F omvwoﬁ

Te| ‘04 “6-17“
766-4515

ILLINOIS

Arrow Electronics, Inc.
‘140 W. Thomd

o (3 P,
ol
52500916

1Hlml||on/Avne\ Electronics
1130 Thmndalemvenuo

Tei 3!2 860-7780
-227-0060

MTI s‘x(stams Sales

1100 W. Thorndale

Itasca 60143

Tel: (312) 773-2300

tPioneer Electronics

.
rove

Tel: (31, Kﬂ%

- 910-222-1834

INDIANA

row Electronics, Inc.
495 Directors Row, Suite H
i lis 46241

Indi
Tel: 3 31’43-9353
119

Hamilton/Avnet Electronics
485 Gradie Drive
Carmel 4

potn )

Pioneer Electronics
08 casuoplaa Drive
indial 46250
Tel 3| ) 849-7300
810-260-1794
10WA

Hamilton/Avnet Electronics
915 33rd A:,anue S.W.

Cedar Rapi
Tel: (&‘9) 362-4757
KANSAS

Arrow Electronics
8208 Melrose Dr., Suite 210

Lenexa 66214
Tel: (913) 541-9542
‘tHamilton/Avnet Electronics

9219 Ouwam Road
Park 66215

Tet: (913) 888-8900
'rw;? 2}7

Pioneer/Tec Gr.

|055‘ Lockman Rd.

xa 66215

TM (913) 492-0500
KENTUCKY
Hamnlton/Avne| Ele?krm

Lexl
%e) 259~1475

MARYLAND

Arrow Electronics, Inc.
8300 Guilford Drive
Sune H, Fllvu Center
Tel 30‘ 99
Hamilton/Avnet Electronics
6822 Oak Hall Lane
Columbia 21045

Tel: 30! 995-3500
-862-1861

Mesa Technol Cog
720 Paluxam Wood r.
lumbi ‘-

820-9702

3‘00 b '{Lr noloqles Group, Inc.

NEW HAMPSHIRE
Arrow Electronics, Inc.
Peml oad
T |m:".s 668-6968
]
Tw)é 220-1684
1Humnon/kv»et El.cvonk:a
“4 E. Industrial Dri
lanchester 03103
Tol (603) 624-9400
NEW JERSEY

Arrow Eloctronlcs Inc.
Road

S
: 710-828-0545 Tel: )&’0—0900
MASSACHUSETTS tHamilton/Avnet Electronics
1 Keystone Ave., Bidg. 36
Elociromcs. Inc. cnergog ill
25 Up Tel: E 424-0110
Wilmington 01887 -940-0262
Tel: (617) 935-5134
tHamlllon[Avne\ Electronics
tHamilton/Avnet Electronics 10 Ind
10D Contenmal Drive F-nmald 07006
aaboo; 1960 Te ZOIL?7$SGW
§61 6331 -7430 10-734-4388
9"' Sysmms Sales
MTI Systems Sales
83 Caml St. Fairfield
Burlmglon 1813 Tel: (201) 227 5552
Pioneer Electronics tPioneer Electronics
44 Hartwell Avenue 45 Roul 6
n on.02|73
7 861-9200 Tel (20‘2)_5753510
26-6617 -734-4382
MICHIGAN NEW MEXICO
Arrow Electronics, Inc. Allnance Elecﬁronlcs Inc.
55 Phoemx ane 37123
juer ue
5(“3 971-8220 m%osg q292
-223-6020 910-989-1 15‘
Hamilton/Avnet Electronics Hammon/l«vnel Elecm;nlcs
2215 29th Street S.E. 24 Baylor Drive S.E.
Gsmcend aspid 19508 uercue 87106
rand Rapids :
Tel: (616) 243-8805 TW)%: 9 2}-989-06“
TWX: 810-274-6921
. NEW YORK
Pioneer Electronics
4504 Broadmoor S. Arrow Electronics, Inc.
Grand Rapids 49508 5 lgh ton Henrietta To«nlme Rd.
FAX: 616-698-1831 14623
Tel 716 275—0@00
TNamilton/Avnel Elecnonics 253-4766
48 Sct\oolcn Road
Arrow Electronics, Inc.
Tw;3132)§22~4700 20 Oser Avenue
282-8775 Hauppauge 11788
i Tel: (516) 231-1000
tPionoer[Michgan TWX: 510-227-6623
13485 Stamfore
Livonia 48150 Hamilton/Avnet
Tel: (313) 525-1800 Motov Parkway
TWX: 810-242-3271
w 6 23! 9800
MINNESOTA -224-6166
tArrow Electronics, Inc. gasumlltonlkvnet Electronics
5230 W. 73rd Street
Edina ocnastsr 14623
Tel: (612) 830-1800 '16) 475-9130
TWX: 910-576-3125 : 510-253-5470
1Hamlnon/kvne i il
400 Whitewater Drive im Twm Oaks Drive
Minnetonka 56434 e 13206
Tel: (512) 932-0600 Tal 315 453‘7‘-0238
tPioneer Electronics
7625 Golden Triange Dr. 'MTI Systems Sales
Suite G Harbor Park Drive
Eden Prairi 55343 Port Washington 11050
Tel: (612) 944-3355 Tel: (516) 621-6200
MISSOURI Pioneer Electronics
Corporate Drive
ArTow Elentomcs. Inc. Binghamton 13904
380 Sc Tel: (607) 722-9300
St : 510-252-0893
Tel: 3|4) 567-6083
: 910-764-0882 Pioneer Electronics
‘tHamilton/Avnet Electroni :10 st A“;‘#a'r
amil \vnet onics auppauge
13743 Shoreline Court Tel: (516) 231-9200
Earth Ov? 63045
Tel: (314) 344-1200
TWX: 910-762-0684

CG/SALE/111088



NEW YORK (Cont'd.)

ioneer Electronics
Crossw-y Park v‘v::'1 1797
el 5‘6 92 B;OO
221-2184

&o anﬂ?-rk e

M‘ Sb-ul 7070

NORTH CAROLINA

gArraw Electronics, Inc.
240 Greensdairy Road
27604

19) 876-3132
: 510-928-1856

ol s
ing Forest Drive
R

19) 878-0819
510-928-1836

Pioneer/Te

9301 A-! Soumem

Tol: 919 527-8188
: 810-621-0366

OHt0

Arrow Electronics, Inc.

7620 McEwen Road

Centerville 45459

Tel: 513 435-5563
59-1611

Arrow Elecvomcs Inc.
238 Coc n Road

Tw;zte) 246-3990
10-427-9409

;Huminon/kvnet Electronics
54 Senate Drive

Dayton 45459
Te:(513)439-6730
- 810-450-2531
Hamiton/Avnet Electrapics
4seBE

lndustrml Pki
hts 4412,

5
Wz‘sbn 9452

1Haminon/Avnat Elecnonics

(eml
Tel (614) 882- 7004

tPioneer Electronics
«ea Inlerpom\ Boulevard

45424
5‘3 236-9900
59-1622
tPioneer Electronics
48006 1315:‘?;99(

215 587-3600
22-2211

108168 Group, Inc.

OKLAHOMA

Arrow Electronics, Inc.
1211 E. 51st Street
Suite 101

Tulsa 7414

Tel: (915) 252 7537

tHamilton/Avnet Electronics
12121 E. 51st St,, Suite 102A

Tulsa 74146
Tel: (918) 252-7297
OREGON

tAlmac Elocuomcs Corp.
169th Place

Tel: (503) 629-8090
TWX: 910-467-8746

;&ammon/um« Electronics
4 S.W. Jean Road

848
TWX: 910-455-8179

Wyle Distribution Group
5250 N.E. Elam Young Parkway

PENNSYLVANIA
Arrow Electronics, Inc.

6cO
Monroeville 15146
Tel: (412) 856-7000

Hamillon/Avnet Electronics
2800 Li

Fmsburg 52
Tel: (412) 281-4150

Pioneer Electronics
259 Kappa Drive
Pittsburgh 15238

Tel: (412) 782-2300
TW)!. 710-795-3122

tPioneer/Technologies Group, Inc.

Delaware Valley
261 anfal\er Road

Tor (21 0 744000
10-665-6778

TEXAS

tArrow Electronics, Inc.
3220 Commander Drive
Carrollton 75

Tel: (214) 380-6464
TWX: 910-860-5377

Arrow Elaclromcs Inc.
10899 Kinghur:
e 100

%“’."?}‘33 /2504700

el

Wi o7b-880.-44%
tArrow Electronics, Inc.
2227 W. Braker Lane
Austin 78758

Tel: (512) 835-4180
TWX: 910-874-1348

‘tHamilton/Avnet Electronics
1807 W. Braker Lane
Austin 7875

8
Tel: (512) 837-8911
TWX: 910-874-1319

‘tMicrocomputer System Technical Distributor Center

TEXAS (Cont'd.)

Hamilton/Avnet Electronics
111 W. Walnut Hill Lane

Irving 75038
Tel LH 550-6111
: 91 5929

1Hnmllton /Avnet Electronics
4850 ? le Suite 190

Tel. 713 2‘0-7733
Tw)é 9\(‘)-88%5523

tPioneer Electromcs

Tel: (512) 835-4
TS Taag

tPioneer Electronics

13710 Omega Road

?ﬁlagﬁzaae-noo
ol:

rw;: 12)-550-5563

tPioneer Electronics

5853 Point West Drive

Houston 77036

Tel: (713) 988-5555
WX: 910-881-1606

Wyle Distribution Group
1810 Greenville Avenue
Richardson 75081

Tel: (214) 235-9953

UTAH

Arrow Electronics
1946 Parkway Blvd.
Salt Lake City 84119
Tel: (801) 973-6913

DOMESTIC DISTRIBUTORS (Cont’d.)

WISCONSIN

Arrow Electronics, Inc.
200N, Patrick Bivd., Ste. 100
Brookfield 53005

Fory (na 767-6600

TWX: 910-262-1193
Hamitton/Avae Electronics
2975 Moorland Road

New Brin 3151

14) 784-4510

WL $10.265.1 162

CANADA

ALBERTA

mmmon/Avnst Elecuonlcs
2816 215t Streef

ml&) 250-3566

Zentronics

0.
33’30 14th Avenue N.E.
Calgmza A
Tel: (403) 272-1021
BRITISH COLUMBIA
‘tHamilton/Avnet Electronics
105-2550 Bounda
Burmalay V5M 3Z:
Tel: (604) 437-6667

Zentronics
106-1 1400 Bnd?e_lpon Road

hmond
N Tel (604) 2735575

|585 Wssl 2100 South
Sall

25-4018

e Distribution Grou
‘ﬁyz West 2200 South P

Wes( Valley 84119
Tel: (801) 974-9953

WASHINGTON

Mlmac Electronics Corp.
s E. Eastgate Way

@ 98007
Tt (208) 643.0992
TWX: 910-444-2067

Arrow Electronics, Inc.
19540

Kent 98032

Tel: (206) 575-4420
tHamilton, Avne( Eloc(romcs
1421, 2 N st Street
Bellevt

Tel: (206) 643-3950
TWX: 910-443-2469
Wyle Distribution Grou;
1%05 N.E. 90th Stroe(p
Redmond 98052

Tel: (206) 881-1150

Zentronics

60-1313 Border Unit 60
Winnipeg R3H 0X4

Tel: (: 694-1957

ONTARIO

Arrow Eleclromcs. Inc.
35 A D

E 7W5
L (613) Soe0s0

Arrow Electronics, Inc.

1093 Meyerside

Mississauga LST 1M4

Tel: (416) 673-7769
WX: 06-218213

éHamnllon/Avnax Electronics
Rexwood Road
Units 3-4-5
Mlsslssau a L4T 1R2
Tel: (416) 77-7432
10-492-8867

Hamilton/Avnet Electronics
6845 Rexwood Road

Unit 6
Mississauga L4T 1R2
Tel: (416) 277-0484

ONTARIO (Cont'd.)

tNam-llon/Avnal Electronics
C de Road South

E 7L5
Tal: 1613) 225-1 700
: 05-349-71

tZentronics

8 Tilbury Court
Brampton L6T 374
Tel: (416) 451-9600
TWX: 06-976-78
tZentronics

155 Colonnade Road
Unit 17

Nepean K2E 7K1

Tel: (613) 226-8840
Zentronics

60-1313 Border St.
Winnipeg R3H 014

Tel: (204) 694-7957
QUEBEC

tArrow Electronics Inc.
4050 Jean Talcn Quos(

Montreal H4P
Tel: 5|4) 735-55"

Arrow Electronics, Inc.
909 Charesl Blvd.

Quel N 2C

Tel: (ue) es1-4zs1

TWX: 05-13388
Hamilton/Avnet Electronics
2795 Halpern

St. Laurent H2E 7K1

TeL 514) 335-1000
: 610-421-3731

Zentronics

Bl7 McCatfre,

urent HAT 1M3
14) 737-9700
05-827-535

CG/SALE/111088



DENMARK

Glenteva; 61, 3rd Floor
22400 Copenh: ee n NV
Tol: (45) (01) 19 80 33
TLX: 19567

FINLAND

Intel

Ruosilantie 2
00390 Helsinki

Tel: (358) 0 544 644
TLX: 123332

FRANCE
Inte
; Rue Edison-BP 301

t. Qui omm—en-Yvehnes Cedex
Tel (33) (1)30 5770 00

Intel -
4, Quai des Etroits

69321 Lyon Cedex 05
Tel: (33‘} “g.)i 78424089
TLX: 3051

WEST GERMANY -

Intel*

Dornacher Strasse

8016 Feldkirchen bel Muenchen
Tel: (49; oa%sossz -0

TLX: 5-231

FAX: 904 -3948

Intel

Hohenzollern Strasse 5
3000 Hannover 1

Tel: (49) 0511/344081
TLX: 9-23625

Inte

Abraham Lincoln Strasse 16-18
6200 Wiesbaden

Tol: (49) 06121/7605-0
TLX: 4-186183

Intel

Zettachring 10A

7000 Slun;an 80

Tel: (49) 0711/728728-0
TLX: 7-254826

EUROPEAN SALES OFFICES

ISRAEL

Intel*
And:m lndusmul Park-Neve Sharet

Tel A
Tel: (972) 03496000
ITALY
ntel*
Milanofiori Palazzo E
20090 Assago

lilano
Tel: (39) (02%824 407
TLX: 341281
NETHERLANDS
Intel*
Marten Mees

9!
68 AV Rotterdam
Tel: (31) 10.407.11.11
TLX: 22283

NORWAY

Inte

Hvamvelsn 4:PO Box 92
2013 Skie

Tet (473 (55342 420

SPAIN

Intel

Zurbaran, 28
28010 Madrid

Tel: (3?8“0 4004
TLX: 46880
SWEDEN

Intei*
Dalvagen 24

36 Solna
Tel: (46) 8 734 01 00
TLX: 12261
SWITZERLAND

Fuerichsta

8185 Winker. Rusu el Zuerich
Tel:(41) 01/860

UNITED KINGDOM

Intel*

Pl

T g ngon (;X;éllsnwo SN3 1RJ

o 696000
BEASTR

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

Bacher Electronics G.m.b.H.
Rotenmuehigasse 26

Wien
Tel: (43) (0222) 83 56 46-0
TLX: 131532
BELGIUM
Inelco Beigium S.A.
Av. des Crmx de Guerre 94
1120 Bruxell
Oorlk skvu»senlnan 94
"f‘ I2°32’uzs29 216 01 60
ol:
TR
DENMARK

ITT-Multikomponent
Naverland 29

2600 Glostrup
Tel:(45)/(0) 245 66 45
TLX: 33355

FINLAND

QY Fintronic AB
Malkonkalu 24A

00210
Tek (359 (0) Sozs022
'FRANCE

Generim

Z.A. de Courtaboeuf
Av. de la samque-BP 88
91943 Les Ulis Cedex
Tel (33; (,&39 077878

jermyn
73«7;, rue des Solets
535

Sl
is Cedex
Tel ok (33 u 456004 00

Metrologie
Touroufsmeros

4, av. LauronM:ely

92606 Asni

m (33)(1) i 9062 40
Tekelec-Airtronic

Rue Carle Vurnel BP 2

92315 Sevre:
Tal (33&5; 45 34 75 35

*Field Application Location

WEST GERMANY

Electronic 2000 AG
Slahl%ubemng 12

n 82
Tel: (49) 089/42001-0
TLX: 522561

T Mul(lkomponen! GmbH
Postfach 1
Bahnho!slrasse 44

Tel (49“9"?/4879

Jermyn GmbH
Im Dachsslunck 9
6250 g

Tel: (49)064 1/508-0
TLX: 415257-0

Melrdlogie GmbH
Meglingerstrasse 49

8 luenchen 71

Tel (49) 089 8042-0

LX: 5213

Proelectron Vertriebs GmbH
Max Planck Strasse 1-3
6072 Dreieich

Tel: (49) 06103/3040

TLX: 417903

IRELAND

Micro Marketing Ltd.
Glenageary Office Park
Glenag ury

Co. Di
Tel: (21) Bs3) (01)856325
TLX: 31584

ISRAEL

Eastronics Ltd.
11 Rozanis Street
P O E

Tel (972 &47515‘

ITALY

Intesi
Divisione ITT Industries GmbH
Viale Milanofiori
Palazzo E/5
20090 Assago

Milano

Tel: (39) ozgsznm

TLX: 311351

Lasi Elettronica S,{Lk

V. le Fulvio Testi, 126
20092 Cinisello Balsamo
Milano

Tel: (33? 02/2440012
TLX: 0

NETHERLANDS

:(oEning en Hartman
nergiewe

2627 A% Deelg

Tel: (31) 15609906

TLX: 38250

NORWAY

Norcisk Elektronikk (Norge) A/S

Postboks 123

Smedsvmgen 4

1364
rex (477; (02)34 6210

PORTUGAL

Ditram
Avenida Marques de Tomar, 46-A

isboa
Tel: (351) (1) 73 48 34
TLX: 14182
SPAIN
ATD Electronica, S.A.
Plaza Ciudad de Viena, 6
i

28040 Madrid
Tel (34) 234 40 00

ITT-SESA

Calle Mi Mgucl Angel, 21-3
m (347; 419 09 57

TLX: 27461

SWEDEN
Nordisk Elektronik AB
Huvudstagatan 1
Box 1409
17127 Solna
Tel: (4? 08-734 97 70
TLX: 105 47
SWITZERLAND
Industrade A.G.
Hertistrasse 31

04 Wallisellen
Tel: (416) (801)8305 040
TLX: 56788
TURKEY

EMPA Electronic
Lindwurmstrasse 95A

8000 Muenchen 2
Tel: (492) 009453 80570
TLX: 52857.

UNITED KINGDOM

Accent Electronic Components Ltd.
Jubilee House, Jubilee Road
Letchworth, Herts SG6 1TL

Tel: (f.? (0462) 686666

TLX: 826293

BytechComway Systams
e Western

Wostorn Road

Bracknell RG12 1AW

Tel: (44) (0344) 55333

TLX: 847201

Jermyn
Vestry Estato

Otford Road
Sevenoaks

Kent TN14 SEU

Tel: (4? (0732) 450144
TLX: 95142

umt 8 Southview Park
Cavers am

Bemsn?re RG4 OAF

Tel: (4;) (0734) 48 16 66
TLX: 846669

Rapid Silicon

Rapid House

Denmavk S(reel

High Wycombe

Buckin hamshlre HP11 2ER
Tel: (44) (0494) 442266
TLX: 837931

Rapid Systems

Rapid House

Denmark Street

High Wycombe

Buckinghamshire HP11 2ER

Tol: (43 [0494) 450244

TLX: 837931

YUGOSLAVIA

clupvuo Electromc Components S.p.a.
ia C. ia,

34133 Tneste

Tol (3930‘040/360555

-
CG/SALE/111088



INTERNATIONAL SALES OFFICES

AUSTRALIA

Intel Australia Pty. Ltd.*
rum Building

200 Pacific Hwy., Level 6

Crows Nest, N W, 2065

Tsl (2) 957-2744

'AA 20007
Fhx: (9925 2632
BRAZIL

Intel Semicondutores do Brasil LTDA
Av. Paulista, 1159-CJS 404/405
01311 - Sao Paulo - S.P.

Tel: 55-11- 28 -5899

TLX: 1153146 SAPI BR

FAX: 55-11-212-7631

CHINA/HONG KONG

Intel PRC Corporation
15/F, Office 1, Citic Bldg.
Jian Guo Men Wai Street
Beijing, PRC
Tel (| 500-4850
LX: 22947 INTEL CN
FAX: {1) 500-2953

Intel Samxconducior Ltd.”
10/F East

Bond Cen er
Oueensway Central

Tel ?5)
LX: 63869 ISHLHK HX
FAX (5) 8681-989

ARGENTINA

DAFSYS SR.L.
Chacabuco, 90-4 PISO
1069-Buenos Alrss
Tel: 54-1-334-1

54-1-334- 7726
TLX: 25472

AUSTRALIA

Total Electronics
15-17 Hume Street
Huntingdale, 3166,
Victoria, Australia
I: 03-544-8244
TLX: AA 30895
FAX: 03-543-8179

BRAZIL

Elebra Microelectronica

R. Geraldo Flausina Gomes, 78
9 Andar

04575 - Sao Faulo S.| P

Tel: 011-55-11-534-963;

TLX: 3911125131 ELBR BR
FAX: 55-11-534-9424

CHILE
DIN Inslmmeﬂts
Sueci
Casulla 6055, Correo 22
Santiago
Tal 5&2 -225-8139
LX: 440422 RUDY CZ
CHINA/HONG KONG

Novel Precision Machinery Co., Ltd.
Flat D, 20 Kingsford Ind. Bidg.
Phase 1, 26 Kwai Hei Street
”.T., Kowloon

long Kong
T

0-223-202

9114 JINMI HX
2-0-261-602

“Field Application Location

JAPAN

Intel Japan K.
5-6 Tokodai, Tsukuba-shl
Ibaraki, 300-2¢

Tel: 029747- 85“

TLX: 3656-160

FAX: 029747-8450

Intel Japan K.K.*

Fuchu shi, TDK 0 183
‘el: 0423-60-7871
FAX: 0423-60-0315

Intel Japan K.K.

Flcwel-Hlll Shln-machl Bldg.
XA I( T k 154
Sotaghyarkuy, Takyo

Tol. 05242632

PR o 3080

Intel Japan K.K.*

Bldg. Kumagaya

2-6 Hon-cho s 360
a) a~shl amama

Torotess

FAX: 0485- 24 75|B

Intel Japan K.K.*

Mitsui-Seimei Musasn--kosugl Bldg.
a-K

915 Shinmaruko, Nakahar;
Kawasak' shi. Kanagawa it

1
FAX 044 733 7010

JAPAN (Cont'd.)

Intel Japan K.
Nihon Seimei Alsugl Bldg.
1-2-1 Asahi-machi

Atsugi-shi, Kanagawa 243
Tel: 0462-29-3731
FAX: 0462-29-3781

Intel Japan K.K.*
Ryokuchi-Eki Bldg.
2-4-1 Terauchi
Toyonaka-shi, Osaka 560
Tel -863-1

FAX: 06- 853-1034

Intel Japan K.K.
Shinmaru Bidg.
-5~| Marunouchi
Chiyoda-ku, Tokyo 100
Tel: 03-201-362
FAX: 03-201-6850

Intel Japan K.K.
Green Bldg.

1-16-20 Nishiki
Naka-ku Nagoya-shi

Tel 052 204-1261
FAX: 052-204-1285

INTERNATIONAL
DISTRIBUTORS/REPRESENTATIVES

INDIA

Micronic Devices
Arun Complex

No. 65 D.V.G. Road
Ban%alore 56 005

011-91-812-621-455
LX: 0845-8332 MD BG IN

Micronic Devices

Tel: 91-58-97-71
011-91-57-23509
TLX: 03163235 MDND IN

Micronic Devices
No. 516 5th Floor
Swastik Chambers
Slr?;l Trombay Road

Bompay 400 o071
Tel; 91-52-3
Tox853% 3747 MOEV Iy

S&S Corporation
Camden Business Center

Suite 6
1610 Blossom Hill Rd
San Jose, CA 9512«

US.A.
Tel: (408) 978-6216
TLX: 820281
JAPAN

Asahi Electronics Co. Ltd.
KMM BIdg. 2-14-1 Asano
Kokurakita-ku
Kitakyushu-shi 802

Tel: 093-511-6471

FAX: 093-551-7861

C. Itoh Techno-Science Co., Ltd.

4-8-1 Dobashl Mlyamae-ku
Kawasaki-shi, Kanagawa 213
Tel: 044- 2 5121

FAX: 044-877-4268

JAPAN (Cont'd.)

Dia Semicon Systems, Inc.
Wacore 64, 1-37-8 Sangenlayn
Selagaya-ku Tokyo 15

Tel:

FAX: 03-487-8088

Okaya Koki
2-4-18 Sakae

Naka-ku, Nago a-shi 460
Tel: 052- J

FAX: 052 204 2901

Ryoyo Electro Corp.
Konwa Bl

1-12-22 Tsukql
Chuo-ku, Tokyo 104
Tel: 03-546-5011
FAX: 03-546-5044

KOREA
J-Tek Corporation

i Floor, Government Pension Bldg.

24-3 Yoido-|
Vouaneungpo- u

€0t

Tel 82-2-782-8039
LX: 25299 KODIGIT

FAX 82-2-784-8391

Samsung Semiconductor &
Telecommunications Co., Ltd.
1550 2-KA, Tafpyung-ro, Chung-ku
eoul
Tel: 82 2-751-3987
TLX: 27970 KORSST
FAX: 82-2-753-0967

MEXICO

Dicopel S.A.
Tochtli 368' Fracc. Ind. San Antonio

Azcapotzalco
C.P. 02760-Mexico, D.F.
Tel: 52-5-561-3211

TLX: 1773790 DICOME

KOREA

Intel Technology Asia, Lta
Business Center 16th Fioo!
61, Yoido-Dong, Young Doung Po-Ku
Seoul 150
Tel: (2) 784- B‘ 86, 8286, 8386
TLX: K29312 INTELKO
FAX: (2) 784-8096

SINGAPORE

intel Singapore Technol

y, Ld.
101 Thomson Road #21

FAX 250-9256

TAIWAN

Intel Tschnolor?y (Far East) Ltd.
ct

Taiwan Bran
10[F No g(g) Tun Hua N. Road

88
TLX: 13159 INTELTWN
FAX: 886-2-717-2455

NEW ZEALAND

Switch Enterprises
36 Olive Road
Penrose, Auckland
\TT! an Danford
Tel: 64-9-591155
FAX: 64-9-592681

SINGAPORE
Electronic Resources Pte, Ltd.
17 Havvey Road #04-01
Singapore 1336

I 2 0888 289-1618

FRELS
FAX 2895327
SOUTH AFRICA
Electronic Building Elements, Pty. Ltd.
P.O. Box 4603 R
Pine Square, 18th Street
Hazelwood, Pretoria 0001
Tel 27-12—469921
-2277

FAX 0927- 012-46 9221

TAIWAN

Micro Electronics Corporation
No. 585, Ming Shen East Rd.
Tanpel R.0.

1: 886-2-501-8231
FAX 886-2-501-4265

Sertek

5FL, 135 Sec. 2
Cl Kuo N. Rd.
0479

Tel: (02) 5010055
FAX: (02) 5012521
(02) 5058414

VENEZUELA

P. Benavides S.A.
Avilanes a Rio
Residencia Kamarala
Locales 4 A

La Candelani Cavacas
Tel: 58-2-571

50 BVEN vc
FAX: 58-2-572-3321

CG/SALE/111088



ALABAMA

5015 Bmllord Dr., #2
Huntsville 35805

Tel: (205) 830-4010
ARIZONA

Intel .

1 122%?2011' Dr.
Suite D-214

Phoenix 85029

Tel: (602) 869-4980

el Corp.
SWE Fry Blvd., Suite M-15
Sierra Vista 85635
Tel: (tm) 4a5010

Intet Corg

1161 N. El Dorado Place
Suite 301

Tucson 85715

Tel: (602) 299-6815
CALIFORNIA

21515vnnowensm
Suite 116

Park 91303
(618) 704-8500

tel Corp.
2250 E. lemponll Highway
Ybls?ﬁ) 640-6040

intel Corp.
|900 Prairie City Rd.
Folsom 95630-95¢
Tel: (916) 351-6143
Intel .
|510mn Wa‘. Suite 101
Sacramento 95815
Tel: (916) 920-8096

tel Corp.
4350 Exocuuve Drive
Sln D j0 92121
Tel: (619) 452-5880
Intel Corp.*
400 N Tustin Avenue .
Slml Ana 92705

Wﬂbﬁs.ﬁd 14

Intel .*
San Tom:
2700 i‘o’: Tomus Expressway
Sln'l Clara 95051
Tel: (408) 986-8086
: 91 55
COLORADO
Intel Corp.
4445 Northpark Drive .
Suite 1 00
Colorado 80907
Tel: (303) s

Intel
650 s g St., Suite 915

Denvel
Tel: (303 321-8086
TWX: 910-931-2289

‘CONNECTICUT
Intel Corp.

26 Mill Plain Ro2d
2nd Floor

Danbury 06811
wﬂw&am
: 710-456-1189

CALIFORNIA/

2700 San Tomas Expressway
Santa Clara 95051

Tel: (408) 970-1700

‘CALIFORNIA-

2700 San Tomas Expressway
sanl(a Cl)lru 95051

DOMESTIC SERVICE OFFICES

FLORIDA

B3 N, oth Way

Soie 200

T us‘«‘)‘é“#l'?osoo
el

Tt S3b 565407

FAX: 305-772-8193

Inlel Co
" (r':P Lee Bivd.

Orlando 32822
Tel: (305) 240-8000
FAX: -240-8097

el
nsoo  Street North
Pelersburg 33716
Tel: (813) 577-2413
FAX: 813-578-1607

GEORGIA

Intel Corp.
3200 Pointn Pukw-y

Norc oss
Tel: (404) “9—054!

ILLINOIS

Intel COIT

300 N. umnqale Road
Suite

Schaur rF 173
Tel: (312) 310-8031
INDIANA

Intel Corp.

8777 Purdue Road
Suite 125
Indianapolis 46268
Tel: (317) 875-0623
10WA

Intel Corp.
1930 St. Andrews Drive N.E.
2nd Floor

Cedar Rapids 52402
Tel: (319) 393-5510
KANSAS

Intel Corp.

8400 W, 110th Street
Suite

Ovanand Park 66210
Tel: (913) 345-2727

MARYLAND

Intel Corp.*
7321 Parkway Drive Soutn

Suits
Hancver 21076
Tel: 3012 796-7500

171 2-1944
Intel Corp.
g&’ﬁ Walker Drive
Greenbelt 20770
Tet: (301) 441-1020
MASSACHUSETTS
Intel
Westfor Corp Center
3 Cariisle Road

Floor

ford 01886
0‘8 692-3222

CUSTOMER TRAINING CENTERS

ILLINOIS
300N Mlmngoale #300
T.! (3‘2) 3?0-5700

SYSTEMS ENGINEERING OFFICES

ILLINOIS

N. Marti alo #300
Schaumbur,
Tel: (312) 3 0-!03‘

MICHIGAN

7071 Owhard Lake Road

e 1!
west Bloomtfield 48033
Tel: (313) 851-8096

MINNESOTA
Intel Col

3500 W. BOlh St., Suite 360
ton

rw;és;tsvo-zsw
MISSOURI
B o,
ity Expressway
Sull 131 " Exp 4
Earth Ci
Tel: (314?291-‘990
NEW JERSEY
Intel Corp.
Raritan Plaza it
Raritan Center
Edison 08817
Tel: (201) 225-3000
Intel Co
385 Sylv
Iemood Cllﬂs 07632

'5—991

Intel Corp.*
Parkway 109 Office Center
328 Newman Springs Road
Red Bank 07701
Tel: (201) 747-2233
Intel Corp.
;80 Corporate Center
75 lengs(on Avenue
R
Tel: (201 740-0‘11
FAX: 201-740-0626
NEW MEXICO

8500 Mennul Boulevard N.E.

B 295
ue 87112
Tot (‘s‘o‘%"‘zsz

NEW YORK

intel Corp.

127 Mam Street

Binghamton 13905
Tel: (807 773-(33

FAX: 807-723-2677

intel Corp.*

GSOCloss Kgxs Office Park

TGI (716 425-2750
TWX: §10-253-7391

intel Corp.-
300 Motor Parkway

Tel (p?e & 17!7
TWX: 51 227-6236

Intel Corp.
Wes! Business Center

Bldg. 300, R
Fl,gf?klll 12524

‘el: (914) 897-3860
FA)( 9. 7-3125

MASSACHUSETTS
3 Carlisle Road’
Westford 01886
Tel: (508) 692-1000

NEW YORK

300 Motor Plrkway
Hauppauge 11788
Tel: (516) 231-3300

NORTH CAROLINA

5700 Exocuuve Drive

cnlnolle 28212
Tel: (704) 568-8966
Intel Corp.

2306 W. Meadowview Road
Suite 206
Greensboro 27407
Tel: (919) 294-1541

5150 fyait Road
0
Suite ‘1”&;

Raleigh 27607
Tel: (319) 781-8022

OHIO
Intel Corp.*
340! Purk Center Drive

Tel éSIS 90-5350
50-2528

Intel Corp.*
25700 Sclem:e Park Dr.
Be

wood
(216) 464-. 2735
: 810-427-9298

OKLAHOMA

Intel Cc!g,
680' Nis roadway

Suite 1
Oklahoma City 73162
Tel: (405) 848-8086

OREGON

Intel C rev
15254 N.W. Greenbrier Parkway

7-8741

? Elam Young Parkway
Hulsboro 9712:
Tel: (503) SM 6000
PENNSYLVANIA
Intel Corp.*
;5?1 Pennsylvania Avenue
ui
Fort Washington 19034

Tel: 215)64 -1000
510-661-2077

Intel Corp.*
400 Penn Center Bivd.
Suite 610

Pittsbu g

Tel: (41 )823—4970
PUERTO RICO

Intel Microprocessor Corp.
South lnagstml Park

us  Piedras 00671
Tel: (809) 733-8616

TEXAS

Intel Corp.

313 E. Anderson Lane
uite 314

Austin 78752
Tel: (512) 454-3628

MARYLAND

7833 Walker Dr., 4th Floor
Groenbsn 20770
el (301)

TEXAS (Cont'd.)
Intel C

Dallas 75234
. Tel: (214) 241-8087

FAX: 214-484-1180

Ve Frnw.y
90

Tal 471 35_“' 7

UTAH
Intel Corp.
g]ﬂ East 6400 South
Murv;x 84' 07

1) 263-8051
VIRGINIA
Int
|so4°s°a'r?u Rosa Road
SIIII |
Tel: (stu) 2!2—5668
WASHINGTON

155 |08;g Avenue N.E.

M?Dﬁw 3086

lmel

e 99206
Tel: (509) 928-8086
WISCONSIN

Intel Cori
330 S. S;chnvo Dr.

B ook icl 53005
Tel: (414) 784
FAX: (414) 79&2| |5
BRITISH COLUMBIA
Intel Semiconductor of canadu. Ltd.
4585 Canada Way, Suite
Bumlby V5G 4Lt
FAX: (604) 208-8234
ONTARIO
Intel Semiconductor of Canada, Ltd.
2650 Queensview Drive
ite 250
Ottawa K2B 8H8
Tel: (613) 829-9714
TLX: 115
Intel Semiconductor of Canada, Ltd.
190 Attwel! Drive

Suite 5
Rexdale MW 6H8
Tel: (416) 675-2105

LX: 06983574
FAX: (416) 675-2438
QUEBEC
Intel Semiconductor of Canada, Ltd.
620 St. John Boulevard

Claire HIR 3K2

Pointe
Tel: (51 l) 694-9130
: 514-694-9134
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UNITED STATES
Intel Corporation
3065 Bowers Avenue
Santa Clara, CA 95051

JAPAN

Intel Japan K.K. -

5-6 Tokodai, Tsukuba-shi
Ibaraki, 300-26

FRANCE

Intel Corporation S.A.R.L.

1, Rue Edison, BP 303

78054 Saint-Quentin-en-Yvelines Cedex

UNITED KINGDOM :
Intel Corporation (U.K.) Ltd.
Pipers Way

Swindon

Wiltshire, England SN3 1R]

WEST GERMANY

Intel Semiconductor GmbH -
Dornacher Strasse 1

8016 Feldkirchen bei Muenchen

HONG KONG

Intel Semiconductor Ltd.
10/F East Tower

Bond Center
Queensway, Central

CANADA

Intel Semiconductor of Canada, Ltd.
190 Attwell Drive, Suite 500
Rexdale, Ontario M9OW 6HS8
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