






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































WORLDWIDE SERJ'ICE liND SlJrPORT 
Complete hardware and software support is provided. The Ada-386 Compilation Package comes with Intel's slamlarti 
gO-day warranty plus an extended one-year maintenance agreement. ensuring nninterrupted support for a full 15 months. 
One-year maintenance contract renewals arc available from Intel annually. 

ORDERING INI'ORMIITION 
Orller c:otIIe 
VVSAda386-7 5 

·82 
-A3 
-8:' 
·88 

M\I\ISAda31l6-VS 
·02 

ICE386HW 

llesl (;eafl8uralloR 
VAX 730. 750 
VAX 78X. 8200 
VAX 8300 
VAX 8:iXX. 86XX. 87m 
VAX 8800 

VAXStationll 
MicroVAXIl 

N/A 

ProcIuCI 
Ada-386 Cross-()mlpilation Package. Included are the following tools 
hosted on VAXNMS: 
• 80386-targeted Ada cross compiler & lihrary tools 
• VMS self-targeted Ada compiler & library tmls 
• For each compiler a Symbolic Dehugger. a (liohal Optimizer and 

Language Tools 
• Ada-3S6 Linker and Importer 
• Ada-3S6 Runtime System 
The Compilation Package also includes full dOfumentation. Intel's 
standard gO-day warranty. and an extended one-year maintenance 
mntract. 

80386 In-Circuit "mulator (hardware only). Used with the VAX-hosted 
Symbolic Debugger. the Im-386 orfers the programmer an altel'llative 
download method to using the ROM-reSident debug kernel supplied with 
the Compilation Package. 

Note: Ada-3S6 software license required for each host CPU. Multiple copies require multiple licenses. 
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INTEL38fP' FAMILY DEVELOPMENT SUPPORT 

COMPREHENsn'E DEVELOPMENT SIJPPORT FOR THE 
INTEL:JB6'" FAMILI' OF MICROPROCESSORS 
The perfect complement to the Inte1386'" Family of microprocessors is the optimum development 
solution. From a single source, Intel, comes a complete, synergistic hardware and software 
development toolset, delivering full ac<;ess 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 sllch as symbolic debugging. And YOII'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. 

FEATIJRES 
• Comprehensive support for the full 32 bit 

Intel386 architecture, including protected 
mude and 4 gigabyte physical memory 
addressing 

• Source line display and symbolics allow 
debugging in the context of the original 
program 

• Architectural extensions in Intel high·level 
languages provides for manipulating 
hardware directly without assemhly langllage 
routines 

• A common object code format (OMF-386) 
supports the intermixing of modules written 
in various languages 

• ROM-able code is output directly from the 
language tools, significantly reducing the 
elTort necessary to integrate software into the 
final target system 

• Support for the 80387 numeric coprocessor 

i~ ________________________ _ 
Intel DJrporation assumes no responsibility for tile use of any dreullry oIJJer lIlan circuitry embodied In an InLel prodllct. ~~other Cireuit pa1.CnL llrenses are 
Implied. [nfonnatlon oontaJocd herein supersedes pI'C'o'IOusly published speeirlcations on these devices from Intel and Is sllbject r.o cnanee wiUJouL notice. 

September, 1008 
© IIlIeI Corporation 1968 Order Number: 28OB08{101 
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COIIPLE 
WITH 

CR£AT!AND 
MAINTAN 
UBRARIES WITH Wi ...... 

@ 
o 

LINK MODULES 
TOGETHER WITH 

~..L-_I~N? }-

""are •. Intel Microprocessor Development ~:nvironment 

ASM-3B6 MACRO ASSEMBLER 
ASM·386 is a ··high·level" macro assembler for the 
Intcl386 Family. ASM·386 offers many features 
normally lbund only in high·level languages. The macro 
faCility in ASM·386 saves development time hy 
allowing CAlmmon program sequences 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 to simplil'y the 
language 

• Structures and records for data representation 
• Upward compatibility with ASM·286 

PI.IM-3B6 COMPILER 
PL/M·386 is a structured high· level system 
implementation language for the Intel386 Family. 
PUM·386 supports the implementation of prol<'cted 
operating system soFtwarc by providing built·in 
procedures and variables to access the Intel386 
architecture. 

rar efficient code generation. PUM·386 featurl's four 
levels of optimization. a virt.ual symbol Whl{'. and four 
models of program size ami memory usage. 

Other rUM·386 features include: 

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

• Direct support of byte. half·word. and IVOI'{j input 
~nd output from micmprocessor ports 

• Upward compatibility with PLlM-28fi and PLl~I·H(i 
source code 

I'lj~I·:lfl(i comiJines Ih(' h{'nerits of a high·levt'l 
languag!' Ilith Ihe ahility to a['('l'ss th{'lntl'i386 
archit{'['tur{'. "'n' th{'. d{'wlopm{'nL of systl'lTIs softwan'. 
PiJ\I·38G is a {'Ost-em','li\{' alt{'rnatiw to assl'mhlv 
languagt' programming. . 

C-3B6 COMPILER 
C<lH6 hrings til!' C language to the Intd38G Vamily. 
I'llI' codp {'ffici{'ncy. C·386 fentlll'ps two levels of 
optimiZiltion. three mmlels of pl'Ogram size and 
1TI('fl)ory usage. and an {'xtI'l'mely l'ffici!'l1t ['('gisLe[' 
allocator. Th{' C·386 {'Olllllill'r eliminates common code. 
l'liminah's redundant loads and stores. and resolv(,:; 
span depl'ndl'ncil's (shortl'ns hranl'hes) within 11 
program. 

C·386 allows full am'ss to thp Intel386 architecture 
through eOnLl'ol of hit fidds. pointers, ~ddI'l'ss{'s. and 
register allocat.ions. 

Other C·386 features include: 

• ·\n interrupt dir{~·ti\{' defining 11 function as an 
inLerl'Upl function 

• Built·in functions allow dil'l'cl access 10 the 
micropron'sso[' through thl' inline insertion of 
machinl' code -

• StructuJ'{' assignments. functions laking structure 
argullll'nts. and /'('turning strurtures. and th{' mid 
and mum data t; PI'S 

Th{' C':l8li nmtil1l{' lilli''''') is illlpl{'m('nted in lalers. 
The uppl'r la)('['S ineituit' the standard 110 lihl'ar) 
(STDIO). nu'mOl') management routines. conwrsion 
l'Outim's. and string manipulation mutinl's. The IOllest 
layer. openlling s) st('lll intel'fa('e rout i nl's. is 
dO{,llIll{'nted for adaptation to th{' targl't {'mironmmt. 
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RlL-3BfJ"' REUHJAl'ION, UNIlAGE, 
AND UBRARt' TOOLS 
The RLL·386'" relocation, linkage, and library tools are 
a cohesive set of utilities featuring comprehensive 
support of the fullintel386 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, 
PUM, 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 olltputing hex format code for PROM 
programming. 

Ada-3Btr' CROSS COMPILAl'ION 
PACIlAGE 
The Ada·386'" Cross-Compilation Package is a 
complete development envirunment for embedded real· 
time Ada applications for the 386 microprocessor. The 
Ada cross compiler, which runs under VAXNMS, 
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 tal'get system is 
available. Sophisticated code generation tools. such as 
the Global Optimiy.er, help make the target code smaller 
and more efficient. 

Ada·386 includes a source level symbolic debuggcr 
working in unison With a small debug monitor supplied 
in PROM. Code can also be downloaded and debugged 
using Inters ICE'"·386 In·Circuit Emulator. 

Other Ada·386 features include: 

• The ability to directly call Inters 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 repre,sentation specifications 

• Highly optimized interrupt handling-fast execution 
of interrupt handlers without requiring a context 
switch . 

INI'EL3BfJ"' FAMILt' IN-CIRCIlIl' 
EMIlLATORS 
Intel386 Family in·circuit emulators embcdy 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: 

• Unparallcled support of the Intel386 architecture, 
notably the.native protected mode 

• Emulation at clock speeds to 25MHz and full· 
featured trigger and trace capabilities 

• Non·intrusive operation 
• (',onvcrtible to support any Intel386 microprocessor 

With symbolic debugging. memory locations can be 
examined or modified using symbolic referelll:es to the 
original program. such as a procedure or a variable 
name. line numbcr. or program label. Source code 
associated with a given line number call be displayed, 
as can the type information of variables. such as byte. 
word. record, or array. Micl'Opl'OcessOl' fiat.a 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. 

MONII'OR-3B6'M SOFl'WARE 
DEBIlGGER 
MONITOR·386'" is a software debugger for 386 and 
386SX·based systcms. MONITOR·386 provides 
program execution control and symbolic processor and 
mcmory interrogation and modification. Hardware and 
software breakpoints can be set at symbolic addresses 
and program execution can be single·stepped through 
assembly or high·levcl 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 iSBC'" 386/22 and iSBC 3861116, can 
debug softwal'e before a functional prototype of the 
target system is available. 
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IrA'l'-3Bfi'" PERFORIJIANCE 
ANALYSIS mol. 
iPAT-386'" performance analysis tool provides analysis 
of real-time 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 coveragc_ 

By examining iPlil'386 histogram and tabular 
information about procedure usage (with thc 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 
Int.el's ICP.-3B6'" in-circuit emulator to control test 
conditions. 

iPAl' 386 provides real-time analysis up to 20MHl. 
performance profiles of up to 125 partitions, and code 
execulion coverage analysis over 252K. 

S"lBrlICE, SlJPPORT, AND 
'l'RAINING 
'1'0 augment its development tools, Intel offers a full 
array of seminars. classes, and workshops, field 
application engineering expertise. hotline technical 
support. and on-site service. 

PRODIfC'l' SlJPPOR'l' IJIA'l'RIX . 

388 38118", 37/i IHIS I'.tXII''''.~ 

ASM·386 Macro Assembler I-'" 

PIA1·3R6 Compiler 

C-38G Compiler 

RLL·386 ReJucution, 
Linkage, and Library tools 

ArJa-385 Cross Compilation ~ 

Package 

intel386 Famity In-Circuit 
Emulators 

Monitor-386 Software 
Detil..I~gt'r 

iPAT-386 Pt'rrormanN' 
1\lIalys!s Tool 

IllleJ386. 386. 386SX. 376. ICE. and iSBC are lradrmark::; of Intel Corporation. 
\:1\:\ ilnd VMS are registered tradl'marks or DlgiltJl E:quJpment C.orporation. 

-------------------

ORDERING INFORIJIA'l'ION 
For direct information on Intel's Development. Tools. or 
for the number of your nearest sales office or 
distributor, call 800-874-683:; (U.S.) FOJ'informal.ion 
or literature on additional Intel products. call 
800-548-4725 (U.S_ and Canada). 
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AEDIT SOIJR(;E (;ODE AND TEXT EDITOR 

PROGRAMlfIER SIlPPORT 
AEDIT is a full-screen 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. 

AED.l' FEAl'IlRES 
• Complete range of editing support-from 

document proceSSing to HEX code entry and 
modification 

• Supports system escape for quick execution 
of PC-DOS System level commands 

• Full macro support for complex or repetitive 
editing tasks 

• Hosted on PC-DOS and RMX operating 
systems 

• Dual file support with optional split-screen 
windowing 

• No limit to file size or line length 
• Quick response with an easy to use menu 

driven interface 
• Configurable and extenSible for complete 

control of the editing process 

inter----------
Intrl f'.orporatJon assumes no responSibllllY for \.he use ~ any df"ClJltry other Ulan circuitry embodied In an lnlel product No o~hcr clrculL pat.ert licenses are 
implied. Inrormatlon contained herein supersedes previOOSly published speClncaLkms on these devices frum Im.ei and is subject l.O change Without n(iloo. 

September. 1988 
© Intel Corporslion 1988 OMcr Number: 280804002 
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I FEATURES 

POWERFIlL TEX'l' EDITOR 
As a text editor. AEDIT is versatile and complete. In addition 
to simple character insertion and cursor positioning 
commands. AEDIT supports a number of text block 
pl'ocessing commands. Using these commands you can 
easily move. copy. or delete both small and large blocks of 
text..A.EDIT 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 either insert characters at till' 
current cursor location. or over-writ!' till' existing text as you 
typr. This flrxihility simplifirs t.he rreation and editing of 
tahles and charts. 

IlSER 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 hottom of 
the screen. This makes AEDIT both easy to learn and easy 
to use. '. . 

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

SPECIFICATIONS 

HOST SYSTEM 
AEDIT for PC-DOS has been designed to run on thc IBM* PC 
XT. IBM PC AT. and compatibles. It has been tested and 
evaluated for the PC-UOS 3.0 or greater operating systrm. 

VerSions of AEDIT are available for the iRMX"-86 and 
RMX II Operating System. 

ORDERING INFORMA'l'ION 
D86EDINL 

122716 

122721 

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

AEDIT-DOS Users GUide 

AEDIT-DOS Pocket Reference 

RMX864WSU AEDIT for iRMX-86 Operating System 

R286EDI286EU AEDIT for iRMX II Operating System 

MACRO SIlPPORT 
AEDIT will create macros by simply keeping track of the 
command and text that you typt'_ "learning" the function the 
macro is to perform. The editor rem['mbers your actions for 
later eXl't'ution. or you Illay stofe them in a file to use in a 
latef ['(liting s['lision. 

Alternatively. you ('~n rlt'sign a macro using AEDIT's 
. powerful rna(,I'O language. Included With the editor is an 

extensive library of useful macros which you mdY use or 
modify to meet your individual editing needs. 

TEXT PROCESSING 
For your documentation neects. paragraph filling 01' 

justification ~im[llifies the chore 'of document formatting. 
Automatic carriage return insertion means you can focus on 
the content of what you are typing instead of how rlDse you 
are to the edge of the screen. 

SERVICE, SIlPPOR'I', ANDTRIlINING 
Intel augments its devplopml'nt tmls with a full array of 
seminars. classl's. and workshops: on-site consulting 
services: field application enginl'l'rJllg expertise: telephone 
hot· line support: and softwm'(' ami Imrdware maintenance 
contracts. This full lint' of sel'licl's will ensure your deSign 
success. 

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

11-60 



IPATIlI PERFORItIAN~E ANAtVSIS TOOt 

IlEAL-TIME SOn'WARE ANALYSIS FOR THE BOB6IBB, 
BOIB61IBB, B02B6, AND B03B6 
Inters iPA'!"" 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 Inters iRMX~ II Real-Time Multitasking 
Executive for the 80286 and 80386. and iRMK'" Real-Time Multitasking Kernel for the 80386). 
characterize response characteristics. Clnd 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 8086188 
(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 PICE'" in-circuit emulators with probes supporting the 8086/88. 801861188. or 80286. 
The 20 MHz iPA'!""·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 InteI386'". 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. 

IPATI'EATlJllES 
• Up to 20 MHz real·time analysis • Code execution coverage over up to 252K 
• Histograms and analysis tables • Hardware or software interrupt analysis 
• Performance profiles of up to 125 partitions • Simple use with function keys and graphics 

• Use with or without Intel ICEs 

inter----------
Int.e/ Corporauon assumes 00 respc>nSlJ>jIlIY lor the used any drcuilry other than Circuitry embodied in an Intel product. No other circuit patent licenses arc 
Implied. Inrormallon oontalfftt herein supersedes previously published specifications OIl these de\'1~ rrom Inl£1. 

e htcl Caporal.lon 1988 
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FEATURES 

MOST COMPLETE REAL-TIME 
ANALI'SIS AVAILABLE TODAI' 
iP.-\T Performance Analysis Tools use in-circuit probes 
containing proprietary chip technology to achieve full 
sampling in real-time 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-TIlNING 1'0llR 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 eliminatrd by means such 
as changes to algorithms. recoding in assembler. or 
adjusting system interrupt priorities. Finally. iP.,\T can be 
used tn prove the acceptability of the developer's results. 

EFFICIENCI' AND EFFECTIVENESS IN 
TESTING 
With iP.AT 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 softwace under test. 
Coverage information can be used to document testing at the 
module. procedure. and line level. iP.AT utilitiPB alBa support 
generation of instruction-level code coverage information. 

ANALI'SIS WITH OR WITHOIlT 
SI'MBOLICS 
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 a Iso can be defined within the iP.-\T environment. or 
conversion tools supplied with the iP.,\T products can be 
used to create symbolic information from virtually any 
vendor's map files for R086. 80286. and 80386 software 
tools. 

REAL OR PROTECTED MODE 
iP.,\T supports 80286 and 80386 protected mode symbolic 
information generated by Intel 80286 and 80386 software 
UJols. 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-WADED TO OPERATING 
SYSTEM WADED APPLICATIONS 
The software analysis provided by iPAT watches absolute 
execution addresses in-circuit in real timc. but also supports 
use of variolls iPAT utilities to determine the load locations 
for load-time located software. such as applications running 
under iRMXII. DOS. Microsoft Windows*. or MS*-OS/2. 

IlSE STANDAWNE 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 emulator) system. 
The iPATCORE system and DOS-hosted software also can be 
used together with ICE-386. ICE-286. ICE-186. and 
PICE-86/88. 186/188. or 286 in-circuit emulators and DOS­
hosted software. Under the latter scenario. the user CHn 
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 PICE system with 
integrated host software on a single Intel Series III or Series 
IV development system. or on a DOS computer, 

IlTILlTlES FOR 1'0llR 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 be readl 
written in DOS floppy drives to facilitate file transfer. 

WORLDWIDE SERVICE AND SlJPPORT 
All iPAT Performance Analysis Tool products are supported 
hy I nlel's worldwide service and support. Total hardware 
and software support is available. including a hotline 
number when the need is there. 

·"Inltso't \\ indl/I\$ and ~lS an' tradl'mar~s II \liff'llS(il ulrpllratiun. IHM antil'Sf2 an' tradl'marls Ilf InLl'rnatlonal Husincs:-I Ma('hln('~. II'A1: IGI-.:, i~MK 121r;~, iRMX II. Intd381l an.~ tTfl(jI~milrls tlllntd 
Olrpr)ralion 



[FEATURES 1 
CONI'lGfJllATION til/IDE 
For all·of the following application requirements. the iPAT system is supported with iPAT 2.0 (or greater) or iPAT/FICE 1.2 
(or greater) host sortware. as footnoted. 

Application Software 

80386 Embedded 

iRMK on 80386 

iRMXII OS·Loaded or r.mbedded on 386 

OS/2· Loaded on 386 

iRMXII OS·Loaded or r.mbedded 

80286 Embedded 

DOS OS·Loaded 80286 

OS/2 OS-Loaded 80286 

801861188 r.mbedded 

DOS OS· Loaded 8086/88 

8086188 Embedded 

Notes: 

Option 

"1 

"1 

"1 
#1 

"1 
#1 
"2 
"3 
#4 
#5 
"6 
#1 

#1 

#1 
"2 
"3 
#4 
#5 

#1 

#1 
"2 
"3 
#4 
#5 

iPAT Order Codes Host System 

iPAT386DOS 1• iPATCORE DOS 

iPAT386DOS. iPATCORE DOS 

iPAT386DOS. iPATCORE DOS 

iPAT386DOS. iPATCORE DOS 

iPAT286DOS. iPATCORE DOS 

iPAT286DOS. iPATCORE DOS 
ICEPATKIT2 DOS 
)2ICEPATKITJ DOS 
IIIPATD. iPATCORE3 DOS4 
IIIPATB. iPATCORE:l Series 1114 
[[[PATC. iPATCORE:3 Series IV4 

iPAT286DOS. iPATCORr. DOS 

iPAT286DOS. iPATCORE DOS 
ICEPATKIT2 DOS 
)2ICEPATKITJ DOS 
IllPATD. iPATCORE3 DOS4 
IllPATB. iPATCORE3 Series 1114 
IIIPATC. iPATCORE3 Series IV4 

iPAT88DOS. iPATCORE DOS 

iPAT88DOS. iPATCORE DOS 
FICEPATKIT3 DOS 
IIIPATD. iPATCOREa DOS4 
lllPATB. iPATCOREa Series 1114 
lllPATC. iPATCORE3 Series IV4 

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. 

2. Requires ICE·I86 or ICE·286 in-circuit emulat.or system. 
3. Requires FICE in-circuit emulator system. 
4. Includes iPAT/PICE inte{:rated software (iPAT/PICE 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). 
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SPECIFICATIONS 'I 
HOST COftlPIfTER REt)IfIREftlENTS 
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. Th.e DOS host system must meet the 
following minimum requirements: 
•. 640K Bytes of Memory 
• 360K Byte or I.2M Byte floppy disk drive 
• Fixed disk drive 
• A serial port (COM 1 ur COM2) supporting 9600 baud' 

data transfer 
• DOS 3.0 or later 
• IBM ur 100% cumpatible BIOS 

PHYSICAL DESCRIPTIONS 
Width Height Length 

Unit Inches Cm. Inches Cm. Inches, Cm. 

iP.4,TCORE: 8.25 21.0 1.75 4.5 13.75 35.0 
Power Supply 7.75 20.0 4.25 11.0 11.0 28.0 
iP.4,T·38B probe 3.0 7.B 0.50 1.3 4.0 10.1 
iPAT·286 probe 4.0 10.2 1.12 2.8 6.0 15.3 
iP.4,T·86 probe 4.0 10.2 1.12 2.B 6.0 15.3 
iPATCABLJ<: (to 

ICE:· 186/286) 4.0 10.2 .25 .6 36.0 91.4 
IIIPATB.C,f) 

(FICE board) 12.0 30.5 12.0 30.5 .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 100Vor 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 analyr.e software activity through 
power down and power up of a prototype system. For 
ICE·386, ICE·286, ICE·186, and PICE microprocessor 
probes. see the appropriate in·circuit emulator factsheets. 

ENJ'IRONftlENTAL SPECIFICATIONS 
Operating Temperature: 10°C to 40°C (50?F to 

104 OF) ambient 
Operating Humidity: Maximum of 85% relative 

humidity, non·condensing 
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ICE-5100/452 In-CI.,()ult Emulator 

IN-CIRCIJIT EINlJLA'I'OR I'OR THE lJPI'"-452 IilINILt 01' 
PROGRAIfIIfIABLE 110 PROCESSORS 
The ICE-5100/452 In-Circuit Emulator IS a complete harrJwar~J~onwar~ dehug l'nvironment for 
developing embedded control applic,ations hased on the IntelliPIN-4fi2 family of I/O peripherals. 
With high-performance full-speed emulation, symbolic dehugging, and fiexibk 1Ill'IIlOl'Y lIlapping, the 
ICE-j 100/452 emulator expedites all stages of development: hardware devclu[JIlIl'IIt. softwarl' 
development, system integration, and system test; shortrning yuur projl'ct's tim!' to ITwrkl't. 

FEA'TlJRES 
• Full speed to the speed of the component. 
• 64KB of emulation mapped memory_ 
• 254 frames of execution trace. 
• Symbolic debug. 
• Serial link to an IBM PC Xl AT, 100% 

compatible. 
• Four address breakpoints with in-range, 

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

assembler, 
• Full emulatiun and debug support for the 

Flm Buffer. 

• Sourl'~ code display. 
• ASM-51 and PUM-:; I language support. 
• Pop-up help. 
• DOS shell escape. 
• On-line tutorial. 
• Built-in CI<'I' ha~l'lll'ditol', 
• System sPif-tl'st diagnlJstil'~. 
• \\!(Jrldwicie Sl'rVICI' and SUPP0I't. 

imJ------------------------
IOld (~'rr~'r<lll"n ;Jssunl('S II" n',~I"nslhihl~ rur Ih(' uSt.' of an~ ('Irn.lill'~ "Ull'f Il~1!I nrl'llllr~ l·nll~Kllc·(1 In ,II! 11Il!'! pruliUl1. ~i) IHlle'1" I'lrnlll pall'lll llft'flSt's ;m' 
Imphl'd !n[.,rmall.,n Cllnlalnl~lllI'rl'in :,ujM'rSt.:dt's pW'.lInlsl~ puolish('(1 sr)!'nlwatums un tll('~' dl'\in's frullIluld ami IS sl1hl11,[lo rtKIIl!.'!.' \lllh'lIll 111~ln·. 

:\i·PIC'II't.-I'. IllHB 
~ Imel C'JrjJor<lli!Jn Willi llnkr "lImln 1f1l1H 17·01) I 
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ONE TOOL E'OR ENTIRE 
DEJ'ELOPMENT CYCLE 
The 11K" IO()f4,,2 emulator s/W['els IUl'g<'t system 
[h'wlopment hy a 11011 in~ hanlll<ll" ami softwiln' design to 
/)['[J(wd simliitanl'llllsly. lOll can d(wlop softw,II't' ('wn 
Iwfore pl'Otolyp(' hanlware is fillislw(/. And 11('callS(' tlw 
11K" 10014,,2 ('mulmur pf(~'isl'ly mntdws 11](' ('oJTlpofl('nt's 
d(~trie;11 ami tilllilig ('hara('\('risl ies, it's a \'iIlualJl(' Iml fol' 
hanlware de\'('lopJTlenl and d('hu~. TIlliS, till' ICI':·;; IOO!·Hi2 
('mulator nm d('hug a Pl'ololYIX' 01' Pl'Oduclion sySI('III;1I 
,lilY slng(' ill its d('wlopo](,lIt. without illll'lxilH'ing ('.\ll'aIWOliS 
h;lI'llw;ln' 01' softwill'(' tcsl tools, 

HIGH-tWEED. REAL-TIME EMllLATlON 
Th(' ICI':·;) J(XII~;)2 ('nwliltlJl' prlllidcs l'tll/·spc('d. I'ml,UIlI(' 
('lI1ulalioll lip to til(' sp(nlor thl' l'OlIIpOIlt'nt. Ikralls(' the 
emulator i~ rll\l~ II'anspw'c'nl to ttl(' targf't systl'IH. you ha\,(' 
('omplcll' mntl'olol('1' hanlwiII'(' and son l\ill'(' II!'IIllg and 
system intc~l'iIlion, 

I)~I\B of z('ro wail·slat(' ['Ilmlatilln Ilwmory is alai/ahl[' to 
rt'placc targ('t s,slt'm mde memory, allowing softwar(' 
dehug to hcgin ('I'('n I](,fo['(' prototyP(' hartlllaJ'(' is finished. 

FLEXIBLE BREAlt.POINTlNG ,.'OR 
f)IJICIt. PROBLEM ISOLATION 
The ICE·;' 100/452 cmlilator sllpporLs tim't' diffm:nl t.ypes 
of break specificaLiolls: spP{'ifi{' addn'Ss breaks Iln up 10 
54,000 pllssihl(~ addn'sses; range hreaks, hoth within and 
outSide a user-defined range; and page tweaks, up to 2~6 
pages on 256·byte tlOunoaries. 254 i'rames of execution 
trare memory provide ampll' debug informali(m, wit.h each 
frame divided into 16 bits of program l'xtx'ut.ion address 
and H hit.s of external event inforIllHl.ion. A maximlllli of fOllr 
trarepoints al/ows qU8lifil'd trace for a varieLy of (/ehug 
conditions. 

SYMBOLIC DEBIJGGlNG E'OR E'AST 
IJEJ'ELOPMENT 
Dt'sign team prlK/tH't.ivity is mlwnc('lilly till' USt' of 
sYIlI!>olic 1I1'1l11g rl'l'('I'l'IlI'('S to progl'alll line. high·levd 
stat!'IlI('nts, and llIodule and varia!>le nanll'S, The terills 
llSl'lI to d['wlop pmgraills <11'1' thl' salll!' us(xl I()r syst('rn 
IIdlugging. 

PATCH CODI,' WITHOIJT RECOMPILING 
Cod('·patelling is ('asy Ilith thc 11K"> I 0014">2 ('mulaLor's 
singlt'·line assernhl!'r, \Iachine' md(' can 11(' disasSt'mllll'd to 
mn!'lllonics Ihl' signifi('<llll1~ !'iIsi('1' lIl'llllgging and proitx'l 
d('Il'/opment.. . 

EASI' TO UARN AND IJSE 
Tlll'IC~:'" 1001452 is accompanied IIY a full tutorial Ihat 
('xplaills all sysll'm [unctions and Jlrovi(h~ many examples. 
:\dditional 1('altJn~ such ilS on·lim' hl'lp, a built.·in C/(,I~llHspd 
('(1it.01'. and Il( IS sl]('11 ('scapI' make' LIl(' emulator fasL ami 
('as~' to USt' for hot.h novin' and ('xlx'ricnl'pd uSt'rs. j()II can 
d('l<'lop your own lest suill'S or saV<' fmlumlly·used (Iehug 
I'ootint's as dl'llug pmc('durcs ({,ROCs) that. can Ilc invokl'd 
wit.h a singl(' mmrnand, 

WORLDWIDE SERJ'ICE AND SIJPrtJRT 
TIll' ICE·" 10014">2 elllulator is supporl['d hy Intel's 
wOl'ldwilll' St'rlil't' and SIlJlJlort organiwtion, In add iLion to 
an l'xt(,l1(/ed lIal'ranty, you ('an elloOS(' fmm hOllim' support.. 
on·sitt' system ('ngim'('J'ing assistanc(', and a I'ariely of 
hands-on training lIorksliops, 
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ELECTRICAL CONSIDERATIONS 
'I'IIP ('mulation processor's user-pin timings ami 10arlings are 
identieal to the 4~2 component l'~cept as [ollo\\s: 

• L'p to 2::; pF of addltHmal pin capacitance is l'lmtl'ihulril 
IJ) tilt' processor morlull' and target adaptor assemhlir's. 

PROCESSOR MOD(!LE DIMENSIONS 

f'lcu~ 1: Processor \Iodulf DimenSions 

SPECIFICATIONS 

Hosl RequlrellleRrs: 
IB\I PC-'\l .~T or compatible 
PC-DOS 3.0 or later 
5 12" R~\I 
One flopp) dl'ill' and hard disk 

Physical Character/sties: 
The ICJ-:-SI 00/452 emulator consists of the folloll ing 
components: 

Uull Wldlh Helpl te-clh 
10.:11 em lo.:h C:m ID.:h (;m 

Contl'oll('1' Pori 8.20 21.0 1.5 :lB 1:1.~ 34.3 
L'srr Cable 39.0 99.0 
Processor 
\lodule* 3.8 9.7 t.:i 3.8 4.0 10.2 
PO\I(,I'Suppl) 7.6 18.1 4.0 10.2 11.0 28.0 
Serial Cable 1.J.jO 360.0 

"1\ ith supplied target adapter. 

Electrical Characterisllcs: 
1'0\\('1' supply 
100-120\1 or nO-240\ sel{'ctahle 
:'0-50 Hz 
2 amps (AC max) @ 120\ 
I amp ('\C max) @ 240V 

PIN' 

E""lro".,e"tal Characterisllcs: 
Opl'rating temperature: + 10°C to + 40°C niOor to 104 OF) 
Operating humidit): \la\imulII of !l:i'Yr, relative humidity. 
non'Clmdensing 
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ORDERING INFORMATION 

Order Code 
pl452KITAD 

pl452KITD 

pC452KITD 

TA452E 

D86ASM51 

D86PLM51 

D86EDlNL 

Description 

Kit oontains ICE-51001452 user probe 
assembly_ power supply and cables. 
serial cables. targft. adapter. crystal 
power accessory. emulator controller 
pod. emulator software. DOS host 
communication cables. ASM-51 and 
AEDIT text editor (requires software 
license). . 

Kit contains the same components as 
p1452KITAD. excluding ASM-51 and the 
AEDIT text editor (requires software 
license). 

Conversion kit [or ICE-51001451. 
ICE-51001252. or ICE-5100/044 running 
PC-OOS 3.0 or later. to provide 
emulation support ror 80C452 
components (requires software license). 

Target adapter [or 68-pin PLCC package 
support. 

ASMIRL 51 package for PC-DOS 
(requires software license). 

PIJMJRL 51 package for PC-DOS 
(requires software license). 

AEDIT text editor ror PC-DOS. 

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

IBM and PCfAT are registered trademarks and PGlXT a 
trademark or International Business Machines Corporation. 

For direct information on Intel·s Development Tools. or for 
the number of your nearest sales omce or distributor. call 
8(J().874-6835 (U.S.). For inrormation or literature on 

. additional Intel produCts. call8O(),548-4725 (U.S. and 
Canada). 
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I~ETII-51 00/044 ID-~ir~uit ElDulator 

IN .. CIIlfJIJII'EMIJ"A.I'OR FOR I'HE RIJPI"'-44 I'A.MI"" OF 
PERIPHERA."S 
Tht' leR·51 001044 In·Clrcuit Emulator is a complete har!lwarrJsol'I,ware rtehug environment for 
developing embedded control applicatiuns uascd un the Intel RLJPI'"·44 family of peripherals. 
Including the 8044·based IIITIIUS'" board products. With high·perfurmance 12 Mllz emulation. 
symbolic debugging. and fiexible memory mapping. the IC«;·5100/044 emulator expedites all stages 
of development: hardware development. soi'tware development. system intt'{lration. and system test: 
shortening your projeCt's time to market. 

I'EA.I'IJRES 
• Full speed to 12 MHz. 
• 64KB of emulation mapped memory. 
• 254 frames uf execution trace. 
• Symbolic debug. 
• Serial link to an IBM PC XT. AT. 100% 

compatible. 
• Four address breakpoints with in·range. 

out -of· range. and page hreaks . 
• On·line disassembler and single line 

assembler. 

• Source cude display. 
• ASM·51 and PIJM·~ I language support. 
• Pop·up help. 
• DOS shell escape. 
• On·line tutorial. 
• Ruilt·in CRT based editor. 
• System self·test diagnostics. 
• Worldwide service and support. 

imJ--------------------
Intrl fllI'pnralllln i1s:.uml'll nil n'Spom!1btlil~ fur 11K' uS(' III a~ rJrrUIU~ ntB.'r than rlrrultr) !'mblldic'l1 in Cln Irtl'lllMlIlUI'1 Nlllltht'r rlrrUI! pall'n! 1I"'n:\l':O llI'j' 
Implil>O. InIurmalmn ('umaill{'d ht'l'rln I>Upl'rl'l.'fX't'\ pn"l iml:\l~ pUhli:;htod S,n"irltilliorL'i lin tlU'l'!t' dt"wln'll rrum Irt4.'l (lfld I~ suh~'t't In ('t)'ln!;'t' ",lIhuul nulln', 

, St'plt'mbc'r, 19M 
© lr1ll'l CII .. pllral.iUR 19M Ol'dl'r -'umht'r: 2H08IIH)OI 
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ONE TOOL FOR ENTIRE 
DEJ'EWPMENT CYCLE 
The ICE-51 00/044 emulator speeds target system 
development by allowing hardware and software design to 
proCl'('d simultanl~lusl~_ You can d(wlop software ('VI'n 
before p['()totypl' hardware is finished. Ann hl'cause thl' 
IC~;-!i 100/044 emulator pl1'cisl'iy matches till' component's 
l'il'l'lri('al and timing chal'ill'lrristil's. it's a valuahif' tool for 
hardwarl' (iI'Vf'lopml'llt and dehug. Thus, the IC~:·:; 100/044 
emulator ran debug a prototypl' or proliuction sySU'nI at 
any.slilgl' in its d(wiopml'nt. without introfiueing l'xtram'OIlS 
liil{'dw:ll'l' III' softwarc tl'sl tools, 

HIGH-SPEI;D, REAl-TIME EMlJllt.TION 
Till' lel,;-;, I ()0/044 I'flIulalol' p[,()lidl's fllll-"JWt'd. I'I'iIHil111' 
('{llUtalio{) lip to 12 ~lIlz. Ill-calise till' l'flIulatol' is fully 
tr,lJlsparl'lll tothc tal'gl'l system. you haw compll't(' control 
OWl' Il!lrcJII!lJ'1' and softwa['(' debug and syst('1ll intl'gratio[). 

(i4f..11 (If zero wait-stah' ('Illulation memory is mailabl(' to 
n'plm'e Wrget system colie Im'mory, allowing software 
dl'llug W Iwgin I'v('n I)('forl' prototYJl(' hardware is finished. 

I'l.EXIBlE BREA"POINTING FOR 
(lIJIC" PROBLEItI ISOlATION 
Thl' IC:~;-!i 1 00/044 emulator supports three diffen'nt types 
of break specifications: speCific address breaks on up to 
64,OOD possibl(~ addressl's; J'ange bre<lks, hoth within and 
outside d uSl'r-defined range: and page hreaks, up to 256 
pages on 256-bytc houndaries. 254 frames of execution 
trace m('fnury provide ample dehug informatiun. with each 
frame diVided into 16 bits of program execution address 
and 8 bits of external ('lil'llt information. A maximum of foul' 
tracepoints allows qualifi(~d trace for a variety of debug 
conditions 

SYMBOl.lC DEBIJGGING FOR I'It.ST 
.DI?J'ElOPItIENT 
Design team productivity is l'llhanc('cI hy the USi' of 
symholic dl'hug J't'f('J'I'ncl's to pJ'ogrilm lim', high·lewl 
stal.em('nts. and moduli' aOiI variahl(' names. The tl'rms 
uSI'd to develop programs i1l'l' till' saml' uSl'd fUI' sysh'J11 
dl'llugging. 

""TCH CODE WITHOIJT RECOItIPIl.ING 
Code·piltl'hing IS easy with the ICE-:; 1001044 emulator's 
single-line assembler. Madlim' curl(' can 1)(' disassl'lllhied to 
I1JJH'J1)unics 1'01' signifi('iJntly ('!lsier dl'llllgging ilnd pl'oi('(t 
liI'Q'lopn1l'nt.. 

EflSY TO lEARN AND IJSE 
The ICE-:' 1 00/04·1 is accompanied hy a full tutorial that 
I'\plains all system functions and provides many examples. 
O\(lilitiunal feHlures such as un-lim' help, a huilt·in CRT·hased 
editur, ami DOS shell ('s('ap(' make the emulatur fmit and 
I'iIS~ to usc 1'1 II' hoth novice and ('xlX'rieneed users. You can 
lil'VI'lop your own test suitt's or saVl' fl'('qul'lltly-used debug 
routines as cjebug proc('{lures (PIWCs) lbat mn 1)(' invoked 
with a single mmmand. 

WORLDWIDE SERJ'ICEAND SIJPPORT 
The IC~;"i I O()/044 emulator is supported hy Inters 
worldwide service and support organi~ation. In andition to 
an extended warranty, you can choose from hotline support, 
on·site system en~ineering aSSistance. and a variety of 
hands-on training lVoI'kshops. 
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ELECTRICAL CONSIDERA'I'IOltS 
Th .. ('mulation processor's uSl'r'pin timin~s nnd Imdings al'l' 
identical to lhl' SOH component eWl'pt as follows. 

• lip to 2" pI' of additional pill ('apariUln('c IS mntrilluted 
I), tI~, PI'lK'('SSOr moduli' and targl't adapl.llr as.'I'mlllics. 

• I'in :31, ~:,\, Ilas allpmximall'ly :12 pf of allditional 
t'aIJarilillll'I' lomling IIUI' to s('nsing cir'I'uitr, . 

• I'ins III and 1H, ~T'\1.1 anll ,\'1':\1,2, rI"'PI'ltiH'I~, hall' 
'approximall'l, I;i to III pfof mldilionaimpal'itclll(,(' \~hen 
mnfigurl,d for (T~'stal 0pI'ration. 

PROCESSOR MODIlLE DIMENSIONS 

.'8ure 1. ProCt'ssor \10dule Dimensions 

SPECifiCATIONS 

Hostllelln'n-",cnts: 
IBM I'C·.\'I: oil' or ('ollipalit)II' 
I'C·Dm :1.O Ol' lau'r 
,,121-.: RAM 
Onl' l'i0PI1Y IIl'il'l' and hal'll (Iis~ 

Elec,rlall Cllarac'erlsllcs: 
['O\WI' supply 
1(~)'120V 01' 22()·2~OV Sl'I('(tahll' 
"O·(iO IIi. 
2 mllps (1\(: 111<1\) @ 120V 
I nIllll (AC Illa\) @ 2·lOV 

DESIGN CONSIDERATItINS 
EXI'clition of lISI'r pro~rallis 1I1i11 ('ontain inh'rl'llpt routillcs 
callSl'S illl'OITI~'t lIala 10 Ill' slme<l In Ihe tran' IllllTer. II hm 
ao illt('rrupl oeClIrs, lhl' nt'xl inslruclionlo 11(' ('\('cul('1i is 
plan'lI into the lran' huffcr I)('fol'l' il is al'luall~ ('\('('(iI('(\. 

FollolI'ing compl('lion of th(' inll'rrupl mutinl'. til(' inslrll('l.iorl 
is ('\I'culnl ami agaill pla('('<1 inlo till' tran' huffl'r. 

flAOCl1SOR MODULE PIN 1 

SID£YIi!W 
PROCESSOft MODULE 

~ .. ~r(,.'ml 
TAAGET ::.J.. 

'DAI'T1lO 

Physlca' Characferlst'cs: 
The 10:-" 100/044 I'lllulatm' consists of 1111' i(lliowing 
nlllllllll1<'"tS: 

tJolt Width Helpt l.eng!h 
I.cb (;. loch (;m Inch (;m 

OIl1I.['olh'l' Pod 1l.2" 21.0 I.;; :l.H 1:1.;; :In 
lIsl'l' CHhl1' :lfl.O flfl.O 
['I'OI'('SSm' 

Moilul(" :l.H 0,7 I.;; :l.H 1.0 10.2 
l'ow('1' Supply 7.1; IH.I ~.O III.~ 11.11 ~H.O 
S('l'iHI (~lllh' IHO :3(i0,0 

*\\it,ll SlIllplit'd target aliajlltlJ'. 

ElIl'Il'OIlIlIcafa' Cbaracurlsrlcs: 
Opl'ratill~ tclllPl'I'HIII1'I': + IO,,{: to + ~lloC (:'0°11 t.o 104°11) 
Opl'l'at.ill~ 1l1llllidiLy: Maxilllulll of IEi'){, ('dalivt' hUllliility. 
l1ol1'I'(Jll(h'I1Sin~ 
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ORDERING INFORMATION 

Order Code 

pl044KITA[) 

pl044KITD 

pC044 t-: lTD 

D86ASMS1 

D86PLM51 

D86EDlNL 

Description 

Kit contains ICI':-5100/044 user probe 
assembly. powcr supply and cables. serial 
cables. target adapter. crystal power 
accessory. emu lator ccmtroller pod. 
cmulauJr software. OOS host 
communication. "SM-51 andAl<:DlT text 
(\(fiUlr (requires software license). 

Kit cllntains the samt' components as 
pl()44KITAD. \,xcluding "SM-51 and the 
"gllIT text \'diUJr (rt~luir!'s softwart' 
Hel'ns!'). 

(~m""rsion kit for IC~:-:; HX1I4:;2. 
ICr:·5100/451, or IC~:·:; 10012:;2 running 
PC·DOS :l.U or later. UJ IJr<lvide emulation 
support for RVPI·44 family of peripherals 
(['('quirt'S software license). 

ASMIRI. 51 package for PC· DOS (r\~qllirt'S 
software license). 

PLIMIR L 51 package for PC-DOS 
(requires software license). 

AEDIT text cdiUlr for PC-DOS. 

MCS Is a !'I'{listered trademark and ICE is a trademark of Intel Q)rporation. 

IBM and PGlAT are !'e{listered trademarks and PGlXT a trademark of International Business Machines Qlrporation. 
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I(;ETM-51 00/252 In-(;Ir(!ult E.ulator 

lIN-CIIlCIJIT EMIJLATOR "OR THE MCS'J !J 1 FAMILY OF 
MICROCONTROLLERS 
The ICE-51 00/252 In-Circuit Emulator is a complete hardware/software debug environment for 
developing embedded control applications based on the Intel MCS-51 family of microrontrollers. With 
high-performance 16 MHz emulation, symbolic debugging, and flexible memory mapping, the 
ICE-5100/252 emulator expeditcs all stages of dcvelopment: hardware development, software 
development, system integration, and system test; shortening your project's timp to market. 

FEATIJRES 
o Full speed to 16 MHz. 
o 64KB of emulation mapped memory. 
o 254 Frames of execution trace. 
• Symbolic debug. 
• Serial link to an IBM PC XT. AT. 100% 

compatible. 
o Four address breakpoints witb in-range, 

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

assembler. 

• Source code display. 
• ASM·51 and PUM-51 language support. 
• Pop-up help. 
• DOS shell escape, 
• On·line tutorial. 
• BUilt-in CRT ImHe(1 editor. 
• System self-test diagnostics, 
• Worldwide service and sllpport. 

Jnh'l (;,frMlralJon i1s:>uml'S no f('spHnslhllll~ [lit' (hI' us(' of an} Clrrutlr~ ulllt'f than drrultf) t'mhoKlIl'd In itO Intl'lllfllllun. Nu ulht'j" fiN U111hl!t'nt Iln'ns('l\ <lft' 
Imlllwd 1Ilfl,rrrkltion (ulllilirni hl'n'lO ,;uj)'fst'dt':> !Jrt'\llIu~l~ puhllshed :;prnflrllluln:-l on th('se dc'\u't'S [rum tfllt'! ;mnls Sllhlt't11o ('I\anl.'t' II.Lthuul nlltK'(', 

&'lllt'mlM.'r.l!lKfl 
© Intel Curporaliol\ 19HH IINli'r Numher: 2H1179H'(XJ2 
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ONE mOL FOR ENTIRE 
DEJlEUJPttlEN'I' Ct'CLE 
The ICE·5100/252 emulator speeds Iilrget system 
development by allowing hardware and software design to 
proceed simultaneously. You can develop software even 
hefore prototype hardware is finished. And because the 
ICE·51001252 emulator precisely matches the component"s 
electrir,al and timing characteristics. it's a valuable tool for 
hardware development and debug. Thus. the ICE·51001252 
emulator mn debug a prototype or production system at 
any stage in its development. without introducing extraneous 
hardware or software test tools. 

HIGH-SPEED, REAL-TIttlE EttlIJLA'I'ION 
The ICE·5100/252 emulator provides full·speed. rt'<ll·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 
dehug to be.gin even before prototype hardware is finished. 

FLEXIBLE BREAKPOIN'I'ING FOR 
()IJICl{ PROBLEttlISOLA'I'ION 
The ICr;·5100/252 emulator supports three different types 
of break specifications: specilic addres.~ breaks on up to 
64.000 possible addresses: range breaks. both within and 
outSide a user·defined range: and page breaks. up to 256 
PQge~ em 2~6·bytc boundaries. 254 frames of execution 
trace memory provide ample debug information. with each 
frame divided into 16 hits of program execution address 
and 8 bits of external event information. A maximum of four 
tracepoints allows qualified trace for a variety of deliug 
conditions. 

St'ItlBOUC DEBIJ6GING FOR FAST 
DEJlELOPttlENT 
Design team productivity is enhanced by the use of 
symholic 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 
ekbugging. 

PA'I'CH CODE WI'I'HOIJ'I'RECOttlPIUNG 
Code·patching is easy with the ICE·51001252 emulator's 
single·line assembler. Machine code can be disassembled to 
mnemonics for significantly easier debugging and project 
development. 

EASt' '1'0 LEARN AND IJSE 
The tCE·5100/252 is accompanied by a full tutorial ttlat 
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 mn be invoked 
with a single command. 

WORLDWIDE SERJlICEAND SIJPPOR'I' 
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 rngineering aSSistance. and a variety of 
hands·on training workshops. 

tCEN·51 001252 Emulator Supported Components 

O.-o..p O.-«:II.p 
Part ........ a .. Me .. ory Dala Me.ory 

8031 None 128 bytes 
8051 4K ROM 128 bytes 
8751 4K EPROM 128 bytes 
80C31 None 128 bytes 
BOC51 4KROM 128 bytes 
B7C51 4K EPROM 128 bytes 
8032 None 256 bytes 
8052 8K ROM 256 bytes 
8752 8K EPROM 256 hytes 
BOC51F'A None 256 bytes 
83C51FA 8K ROM 256 bytes 
87C51 ~)\ RK EPROM 256 bytes 
80C51F'B None 256 bytes 
B3C51F'B 16K ROM 256 hytP.~ 
87C51FB 16K EPROM 2G6 hytes 
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ELECTRICAL CONSIDERATIONS 
The emulation processor's user·pin timings and loadings are identical to the SOC5l FA component except as follows. 

Maximum Operating ICC and Idle ICC (rna)" 

V"'" 
ltIad __ Opt:ratla8lCt (Mal· ItIad __ ttlle K:C (_al· • 

41'V1 IJV 6,.. 4V 5V fiV 

fre4I.elll:Y 
0.5 MHz 0.S7 1.62 3.0 0.58 1.21 2.5 
3.5 MH~ 4.S 6.82 9.76 2.2 4.07 6.33 
8.0 MHz 10.5 15.0 20.5 6.0 8.08 11.76 

12.0 MHz 15.2 22.2 30.2 9.2 13.34 17.46 
16.0 MHz 19.4 28.6 38.7 11.8 17.4 23.4 

·ICC IS measured with aI/ output pms disconnected 
XTAL 1 driven with TCLCH.TCHCL = IOns. VII = V~, + .5V. V,h ~ Vee - .5V. XTAL2 not connected. 
For maximum operating ICC 
EA - RST - PortO - Vee' 

•• For maximum Idle ICC 
EA = PortO - Vee. RST - Veo. internal clock to PCA gated orr. 

• 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. 

PIltICESSDIlIflOIJIJU DIMENSIONS 

FIpft 1. Processor Module Dimensions 

SPECIFli(;ATIiIO~S 

".",.,..Inl __ Ul: 

IBM PC·XT. AT or compatible 
PC-DOS 3.0 or later 
512K RAM 
One floppy drive and hard disk 

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

eHMOS A.NIJ HMOS DESIGN 
DIFFERENCES -- aDIOO 
~1Ilm_ ~"3' _...-BOc::J, 

RST Lrigger threshold 2.5V 10% V,,{3.5V @ V". ~ 5V) 
RST input impedance 4K·IOK ohms 50K·150K ohm, 
Port Iii -BOOI'A - 50"A 
Clock threshold 2.5V 10% Y".(3.5V @ Y". ~ 5V) 

Pliyskal CIuII'l/lf:~: 

The ICE·51 00/252 emulator consists of the following 
components: 

Ullala "' •• 111 llelpl I.e._ 
I.d. t. JIad,) t. IIBdJ «:.a 

~lerPod 8.25 21.0 1.5 3.8 13.5 34.3 
User Cable 39.0 99.0 
ProcesSOI' 

Module' 3.8 9.7 1.5 3.8 4.0 10.2 
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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EI«U'lea' t: ... nu:terf8tks: 
Power supply 
lOll· J 20V (Ir 220-240V srlectable 
50-60 Hz 
2 amllS (1\C.max) @ 120V 
I amp (AC ma~) @ 24()V 

E • ." .... ..eIlla't:llaracterl8lks: 
Operating temperature: + 10°C to + 400C (fiOOr to 104°F) 
Operating humidity: Maximum of 85% relative humidity, 
non·condensing 

ORDERING INFORHATION 

(Jrdt'!'OMlt' 

p12:i21\1TAIl 

pl252KITD 

IIC252KITD 

TA252[) 

D86MiM!i1 

D86f'I.M51 

Dt":;[Tiption 

Kit mntainll ICr:-51 OO/2!i2 wwr prohl' 
!tllS!'mhly, pOlwr lIupply and cahlt's, St'rial 
cahles, tarlll't adapter. lTy~'1alllow('r 
l!e('('ssory, l'll1ulator contl'lllll'r I~)d. 
emulatur SUftW31'l', DOS hOlst 
cummllnimtion, ",SM-51 and Ar:l)J1' t('xt 
l'ditllr (I't'lluires soFtware licl'nsr). 

Kit contains the same compnnents as 
pl252KITAD, excluding ASM-5 I and the 
MOlT text editor (requires software 
IicenSt'), 

Omversion kit for ICE-5100/452, 
1Gr:-5100l451. or ICJ<:-51001044 running 
PC-DOS 3_0 or laler, to provide emulation 
support for MC8-51 mmponents (requires 
soll.waft' license). 

Tar/..'el adapter mnvcrting 48-pin DIP to 
44-pin PI.CA. packa/,'t'. 

ASMIRI, fi J package for PC-DOS (requires 
so[twaft' license). 

PIJMIR!. 51 packa!, ... , for PC-DOS 
(requil'l~ soll.ware lit:llllse). 

Ar:DIT text editor for I,(~DOS. 

M(~'i is a l'l'{lisWI'l~llradt'mark and ICr: is a trmlmuu'k of Inll'l nU'IHu'lltion. 

IBM and I'OAT UI'I' ('t'gislt'rl'd Iradt'marks lind PC/XT a trademm'k of Inlt'rnatillnal Business Mllehines (~)rp'lI'litilln_ 
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IClE"'-511 ®®/411lJ 11 illID-CCfirr~llnin Emulator 

IN-CIIlC(f)8'JJ' lENfJ([jfLA7J'@~ jJi'iW~ 11'!J[J!E DfJUJfJ'" -6!l fFANDOlLPi rJJlf 
MICROCOLW'H'HUJlLJ£IEM§ 
The ICE-51 00/451 In-Circuit Emulator is a complete Ilardwan'/sorlwan' deilug !'nvironment rol' 
developing embedded control applications bast'd Oil till' Inlcl ~ICS :; I ramily or microconll'olll'l'S. 
With high-perrormance 12 MHz emulation. symbolic deilugging. and riexiill(' memory mapping, till' 
ICE-SI00/451 emulator expedites all stages or (Ievelornll'nt: hardware dewlopnll'nl. softwart' 
developmPnt, system inlegration, and system tcst; shOi'll'lling ,our rrojt'('['s time 1o m1ll'k('t. 

FEA'I'IJRES 
• Full speed to 12 MHz. 
• 64KB or emulation mapped memory. 
• 254 rrames of execution trace. 
• Symbolic debug. 
• Serial link to an IBM PC Xl AT, 100% 

cumpatilJlc. 
• Four address breakpoints with in-range, 

out-Dr-range, and page breaks. 
• On-line disassembler and single line 

assembler. 

hUt'! (~)rl)l.r;I!I"n il~SUIIWS no rt'~IHlnsltllll(~ fiJI" til<' lI~I' I,r <Ill) 

IIIIJlIII'11 tnfllrnl<llllHl mntllllll'd 1i1'rl'1n sUIM'r'SI~I('s PI'I'\IIIiISI) 

" SOU("('(' mdt' display. 
o :\S\I-;; I and I'LI~I-;, I language support. 
o Pop-up llclp. 
o DOS sl]('11 ('scap('. 
o On-lint' tutorial. 
o Built-in CRT ilaseti t'ditol'. 
o Syslt'rn sdf·tesl diagnostit's. 
a \\orldll"iti(' s('rl"((,(' <Inti support. 

,'111111,,111',1111 ilil 1111t-11"1,.IIlI! \0 "11:1'1 Iln'IIIII"i\ll·lilll.l·Il~·S ,Ill 
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ONE TOOL FOR ENTIRE 
DEVELOPMENT CI'CLE 
The ICE·5100/451 emulator speeds target system 
development by allowing hardware and software design to 
proceed simultaneously. You can develop software even 
before proto~ype hardware is finished. And because the 
ICE·5100/4~1 emulator precisely matches the component"s 
electrical and timing characteristics. it's a valuable tool for 
hardware development and debug. Thus, the ICE·51 00/451 
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 EMIJLATION 
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 BREAIWOINTING FOR 
QIJICIi PROBLEM ISOLATION 
The ICI<:·51 00/451 emulator supports three dilTerent 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. . 

SI'MBOUC DEBIJGGING FOR FAST 
DEVELOPItIENT 
J)esign 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 WITHOIJT RECOItIPIUNG 
Code·patching is easy with the ICE·51 00/4 51 emulator's 
single·line assembler. Machine code can be disassembled to 
mnemonics for significantly easier debugging and project 
development. 

EASI' TO LEARN AND IJSE 
The ICI<:·5100/451 is accompanied Ilya full tutorial that 
explains all system functions and prOli(ft's many examples. 
Additional features such as on· lim' help, a huilt·in CRT-based 
editor, and DOS shell ('SCHPl' mak(' th(' emulator. fast and 
easy to use for both nov in' and e~perienced users. You can 
develop your own test suites or sal'!' frequently·used debug 
routines as debug procedures (PROCs) that can be invoked 
with a single command. 

WORLDWIDE SERJ'lCE AND SIJPPORT 
The ICE·51001451 emulator is supported by Intel's 
worldwide service and support organization. In addition to 
an extended warranty, you can ehoosl' from hotline support, 
on·site system engineering assistance, and a variety of 
hands-on training workshops. 

ELECTRICAL CONSIDERAl'IONS 
The emulation processor's user·pin timings and loadings are 
identical to thr 80C45 I component t'xcppt as follows. 

Maximum Operating ICC and Idl(' ICC (rna)" 

Ma¥ ...... OperaUB8 Ma¥l .. u_ Idle 

\'« ICC C_a)' I(;C C-'" 
5\' 5\' 

0.5 MHz 4.97 4.93 
3.5 ~lHz 9.53 10.39 
8.0 MHz 13.0 12.75 

12.0 MHz 22.2 18.19 
'ICC is measured with ali output pill' dis("olilieCled 

XTAL 1 driven with TCLCH,TeIlC!. = :'ns, V" = V~, + O.5V, 
V;h = V".-0.5V. XTAL2 not ("onnl'l'ted. 
For maximum operating ICC 
EA = RST = PurtO = v,., .. 

.. Maximum idle ICC is mea,urecl willl ali output pin, 
disconnected. 
XTAL 1 driven with TC!.CII, TCIlC!. = :'IIS 

Vii = ~'\.. .. + O.5V. 
Vii = Vj.(.-O.5V. 
XTAL2 not connected, 
Port 0= V .. , .. 
EA = RST = V,.,. 
Up to 25 pf of additional pin ('upw'itan("e is contributed bv the 
processor module and target adapter assemblies. Pin 1 (EA) 
has approximately 32 pf of additional capacitanCl' loading due 
to sensing cirruitl'Y. Pins 53 and 52, XTAL 1 ann XTAL2. 
respectively. havr approximately 15 to 16 pf of additional 
capacitance when configurt'd ror crystal operation. 
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rllOCESSOIlMODIJU DIMENSIONS 

PAOCEUOfIIIODULE ... , 

[
~--

_ f 
I ~.=~~----------------~~====~ 

'"ltln) 

H8Uft 1 : Prucessor ~Iodulr iJimensions 

CHMOS DESIGN DIFFEIlENCES 

CHMOS 
f.lllp fuo~lIoD CoIIIpooeDt 80C3 1 

RST trigger threshold 70% \,.(3.5V @ v.,.= ;iV) 
RST input impedanre 501'·1501' ohms 
PorI I" -50Jl<\ 
Clock threshold 70% \;,.(3.GV @ v.,.= 5V) 

SPE£IFI£t\TIONS 

IIost _a'remeafs: 
IB\I PC'Xl .-\T or compatihll' 
PC· DOS 3.0 IJI' latl'r 
512f.:R.-\\1 
Onr flO[IJlY drill' and haru uisk 

Pbys'r:al CIJal'ar:terisl'es: 
TlIt' IC~;·5100/451 emulator consists of tht' following 
CIImponents: 

UDlt Width Helpt loeD8tb 

IDr:b em lor:b Cm IDeb Cm 
Controller Poel 8.25 21.0 U 3.8 1:1.;' 34.:1 
L'srr Cable 39.0 90.0 
Processor 
\Ioelule* 3.8 9.7 Li 3.8 4.0 10.2 
Power Supply 7.6 IB.I 4.0 10.2 II.() 28.0 
SrriHI Cable 144.0 :160.0 

·witll SUI)JlIi~!I largrt mIHptl'l'. 

E'u'I"r:a' Cllal'ar:f"'I"lil'r:s: 
POII'!'r supply 
IO()·120\ 01' 220·2~O\ SI'"~'I;)h''' 
;,().()() liz 
2 amps (·\C 111<1\) @ 120\ 
I amp ('\C 111;)\) @ 2~0\ 

ED"',."D., ... D'''' Cllal'ar:fmsfir:s: 
opI'l'aring 11'111111'1'111111'(': + 10°C III + ~OoC ("OOF to I04°F) 
0pI'rating IUllllidit~: \111\il1111m Ill' H" % !'darilt' hllmidit~~ 
nllO-(,llOlll'nsing 
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ORDERI~G I~FORltI"TIO~ 

Order Code 

pl451KITAD 

pl451KITD 

pC451KITD 

TA451J<: 

D86ASM51 

D86PLM51 

D86EDlNL 

Description 

Kit contains ICE·51001451 user probe 
assembly. p!J'Mlr supply and cables. 
serial cables. target adapter. crystal 
p!J'Mlr aooessory. emulator controller 
pod. emulator software. DOS host 
communication cables. ASM·51 and 
AEDIT text editor (requires software 
license). 

Kit contains the same components as 
pl451 KITAD. excluding ASM·51 and the 
AEDIT text editor (requires soI1.ware 
license). 

Conversion kit for ICE·51001452. 
ICE·51001252. or ICE·51001044 running 
PC-DOS 3.0 or later. to provide 
emulation support for 80C451 
components (reqUires software license). 

Target adapter for 68·pin PLCC package 
support. 

ASMJRL 51 pac~ for PC-OOS 
(requires soI1.ware license) . 

. PUMIRL 51 package for PC-OOS 
(requires software license). 

AI':D1T text editor for PC-OOS. 

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

IBM and PC/AT are registered trademarks and PClXT a 
trademark of International Business Machines Corporation. 
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WrLsnCETM-96 IN-CIRCUIT EMULATOR 

DI~j-(EllllllCIlJD'B' IEMlfLA'I'OR FOR 'l'HE BX9X FAItIIU' OF 
fMICROCON'H'ROLLERS 
The VLSiO~"'-96 emulator is a complete hardware/software debug environment for developing 
systems based on the Intel Hx9x family of microcontrollers_ The VJ.SiCJ;;-96 emulator supports all 
i'iMOS members of Intel's MCS-96 microcontrollers, including the 8096811. the 8098, the 8095, the 
8097, and the 8096-90. With high performance 12 MHz emulation. symbolic debugging, and [Jexible 
memory mapping. the VLSiCE-96 emulator expedites all stages of devrlopment.: software 
development, hardware development, system integration and system test. 

IFfEA'U'fllfJllES 
o Real·time transparent emulation, up to 

12 MHz 
• 64K of mappable memory to allow early 

software debug and (EP)ROM simUlation, 
even before any target hardware is available. 

o Trace contains execution address, opcode, 
symbolics, and uus information 

o 4K frame trace buffer for storing real-time 
execution history 

• Ability to break or trace on execution 
addresses. opcodcs. data values, or [Jags 
values 

o Symbolic debugging far faster and easier 
access to memory location and program 
variables. 

• Fast breaks and dynamic trace to allow the 
user to mOdify and mterrogate memory, and 
access till' trace buUer without stopping 
emulation. 

• On-line Help file to speed de\elapment 
• Shadow Registers can rl'ad many write~mly 

registers and write to many read-only 
re.gisters, allowing enhanced debugging over 
component reatures 

• Includes 68'pin PGA adaptor; optional 68-pin 
I'LCC and 48-pin DIP adaptors are also 
available 

• Serially hosted on IBM PC AT/X'I' or 
compatibles with DOS :3.0 or greater. 

inter----------
lriel C.orIHlfatl'Jn [I~Sllml'S nu r(,splmslhllll~ for Ilk' Uti(' III' an~ rlrnJI!r~ oLTlr'r lhan nrfUltr~ ('mhllljlt'c1 In nn Inll'l pf1wJurl ~lll1thlT (un.Jllllillo'nl Iln'n:'ll';; (ln' 
Implied. InfllrrnJII()rl (\Jl1talr.ed hl'fl'lIl slllJ('rsl'dt's prt,\l()w.,l~ published sp!.'t'lflralilins un lilt':'!' (il'\U1':' frum lnll'l anll IS suhll'111u I'hal\/.!O' II.UhIlUll1lltu'!' 

St'1l1l'mtx.'r.l!»Ul 
© Irltel Corp"rat)(Jn 19f1H Onk'r "tllmht'L 2B079 .. HKJ2 
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ONE mol. FOR ENTIRE 
DEJ'EW,.IIIENT CI'CLE 
The VLSiCE-96 emulator speeds target system development 
by ~lIuwing hardware and software design to proceed 
simultaneously. You can develop software even before 
prototype hardware is finished. And because the VLSiCE-96 
emulator precisely matches the component's electrical and 
timing characteristics. it's a valtlable 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 tlien be used to verify or debug the target 
system as a completed unit. 

SPECIFICATIONS 

HOST RE()IJIREIIIENTS 
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. 

Syste .. Perlol'lBa.re 
Mappable zero wait 
state (up to 12 MHz) 
Min OK bytes. Max 
64K bytes 

Trace Buffer 

Mappable to user memory or ICE 
memory in 1 K blocks on 1 K 
boundaries 

4K bytes x 48 bits 

Virtual Symbol Table A maximum of 61 K 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. 

Because it supports the ROM less. ROM and EPROM versions 
of Inters 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. 

Electrlail C"aracterlstlcs 
Power Supply 
100V·120Vor 200V-240V (selectable) 
50 Hz·60 Hz 
2 amps (AC max) @ 120V 
1 amp (AC max) @ 240V 

Physkal Characteristics 
Controller Pod 
Width: 
Height: 
Depth: 
Weight: 

Power Supply 
Width: 
Height: 
Depth: 
Weight: 

User Cable: 
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8'1,' (21 em) 
l'h' (4 em) 
13'12' (34 em) 
4 Ibs (2 kg) 

7'k' (18 em) 
4' (10 em) 
II' (28 em) 
151bs (7 kg) 

3'(1 m) 



FlGIJRE t. The VLSiCE-96111 Emulator 

E.d ... -.e.r.a, €IIan«:leI'l81ks 

Operating Temperature: OOC to + 40°C ( - 32 OF to 
+104°1") 

Operating Humidity: Maximum to 85% relative 
humidity. non condensing 

FlGIJRE :I. Dimensions for the Emulator Processor 
Board and Adaptors 

SERJ'ICE SlJPPORT 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 

V096KITA 

V096KITD 

TA096E 

TA096B 

MSA96 

VLSiCE-96 Power supply cable. emulation 
base. user cable. Crystal Power Accessory 
(CPA). serial cables for PC ATIXT. a 68-pin 
PGA target adaptor. ASM-96. AEDIT Text 
Editor. Host. probe. diagnostic and tutorial 
software on 5 V4' media for DOS hosts 
running DOS V3.0 or later. (Requires 
software license.) 

Same as V096KITA without ASM-96 and 

SA096D Softwarc for host. probe. diagnostic and 
tutorial on 5 V4' media for use with the PC 
ATIXT under PC-DOS V3.0 or later. (Requires 
software license.) (Included with V096KlTA 
and V096KlTD.) 

D86C96NL C-96 Compiler* 

D86PLM96NL PUM-96 Compiler* 

AEDIT text editor. D86ASM96NL ASM-96 Macroassembler* 

Optional 68-pin PLCC Target Adaptor Board *Also Includes: RelocatorlLinker. object·to·hex converter. 
librarian. and Floating Point Arithmetic Library. 

Optional 48-pin DIP Target Adaptor Board 

Optional Multi·Synchronous Accessory for 
multi·ICE capability 
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REAI.-TIME TRANSPARENT 80~" 96 IN-CIR(:UIT EM.UI.ATOR 

1lEM.-'I'IME 'l'RANSPMlEN'I' BOC 196IN-CIRCIJH'I' EItIIJMfWIl 
The ICE'"-196KBlPC In-clrcult emulator delivers real-time high-level debugging capabilities for 
developing_ integrating and testing 8OCl96-based designs. Operating at the fuli speed of the 
BOCI96KB microcontroller, the ICE-196KBIPC provides precise VO pin timings and functionality. The 
ICE-196KBIPC 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"'-'9tiKBlrt; IN CIRCIlI'l' EMlJ£A'I'ORIFEA.'l'lJll.fES 
• Real-Time Emulation or the BOC196KB • Symbolic Support and Source Code Display 

Microcontroller • Standalone Operation 
• 64K Bytes of Mappable Memory • Versatile and Powerful lIost Software 
• 2K -entry. Trace Buffer 
• 3 Breakpoints or I Range Break 

• Hosted On IBM PC Xl AT" or Compatibles 
With DOS 3.0 or Later 

RMI.-'I'IME EMIJ£A'I'ION 
The ICE-I 96KBlPC provides real-time emulation with the precise input/output pin timings and , 
functions across the full operating frequencies of the BOC 196KB microcontroller. The ICE-I 96KBlPC 
connects to the intended 80CI96KB microcontroller socket via a 16" flex cable, which terminates in 
a 6B-pin PLCC probe. An optional 68·pin PGA adapter is also available. 

MAPPABU MEMORI' 
The ICE-196KBlPC 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 
80C 196KB or external program memory. 

i~_· ________________ _ 
.pc )'T. "T art' trademarks tlIB\!. 
Ink'! CorporatIOn assumes M responSibility for ttlC' usc of any dmlltry other than c1rt'uilry emblldled 1R an Inll'! prtld1K'l. No IJI.hl'T (irruit pa1.t'lll.lirt'fN'!; an' 
Implied. Inf(ll'matlOn roll8lncd herein supersede.'I pte\inusl~' puhlistnl spcclf'f<alions IIJllht'St' dt ... lrt'S from Inlt'l and i:-; Kub~'('l hI rhan(,!l' 1Io'lthtlul nutln'. 

Jawar)'.1989 
e 11M(! Q)rporauon 1988 Ul'ftt'f Numhl>r 2R()721-004 
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TRAt:E BIlFFER 
The ICr:-196KB/PC mntains a 2K (2048) entl'Y trace buffer 
for keeping a history of actual instruction execution_ The 
trace buffer can be conditionally turnt'd off to coliI'd H user­
specified number of trace frames_ Trace information can be 
displayed as disassembled instructions or, optionally, 
disas..<;embled instructions and the original C-96 and 
PLiM-li6 source code, 

BREAK SPEt:IFIt:ATlON 
Three execution address hJ't~akpoints or one range of 
addr('!;ses can hl' aClivt' at any time, Tilt' ICr:-196PC allows 
any number of hreakpoints to bt' defint'd and aC'livated wht'll 
1lf~'dl~1. 

SI'ItIBO£It: SlfPPOIlT AND SIIlfReE 
t:ODE DISPMI' 
Full "SM-!lti, 1'11\1-96 and C-96 IHnguagl' symholil's, 
ineluding variahle typing and S('opt', art' support(~j hy th(' 
ICIo:-1 !)lil\B/l'C m('mory H('(,f'SSt'S, traCt' hum'r display, 
1)I,'all~linl spI'I'ifi('ation, and ass('llIhl('r/diSiISS('rnhlt'r_ 
.·\dditionally, C-mi allli I'IJ~H16 Sllllr('f' [,(KII' ('an hI' 
IlisplaYl'd to llIalt' d('Il'lopllll'nl and ddmg msi('I', 

SPECIFICATIONS 

REl)lflREMENTS 
Host 
IBM PC XI: AT (or (x)mpatihle) 

5121\ hytt's RAM, Hard Disk 
PC-DOS 3,0 or Later 
Om' lInIlS(~dl'("'iphel'al Slot 
DC Currt'nt 2,:'A 
ICr:-196t.:1~/I'C 2 Bytl\~ of lISt'r Sta(,k Spac(, 

TARGET INTERFAt:E BOARD 
I.~ngth 2,0" (:'_lcm) 
Ileight 1,2" (:I_O('IlI) 
Width 2.3" (fiJlt'm) 

lfSER t:ABLE 
I.ength I fi'(i" (3fHkm) 

PROBE ELEt:TRIt:A£ 
HOC I 961\B 1)lus lit'" pin 

In' (frum tarlwt systt'm) 
Operaling f'retjllmt'Y 

50pf luwling 
5ns JlllIpugHtion delHY 
50mA @ 12 Mill. 
3,5 to 12 Mill., 12 Mllz only 
with CI'A 

ENJ'IRONItlENTA£ t:HARAt:TERISTIt:S 
IOOG to ,10°C 
:175°1,' ttl 104°1" 

OIK~I'ating lIumidity Ma,\imum fir, % J.1datiVt' 
Ilumitlil,Y, nun-coudensing 

Note: lel':- J!)lil\B/I'C USt'S two hytes of Ihl' IISt'I' starl, 

STANDA£ONE OPERATION 
Product softwal'e can be developed prior to hardwaJ't: 
availability with the optional Crystal Power Accessory (CP.") 
and the ICE-l 96KBlI'C mappahle memory, The CI'" also 
jlJ'()vides diagnostic te,~ting In as..~ure full functionality of the 
ICI~-196KIlII)C. 

J'ERSATILE AND POWERFlf£ HOST 
SOFl'WARE 
The IC~;'196KB/PC comes equipped with an on-line help 
facility, a dynamic command entry and syntax guide. built­
in editor, assemhler and disassembler, and the ability to 
('uslHlnize lh(~ command St't via lilt~ral definitions and dt'hug 
pl'Oc('duJ't's, -

HOSTING 
The IC~:-lf)61\BII'C is husted un the IBM PC X'I: ,\'1' ur 
mmpalihlt's with PC-DOS :l.Il 01' later, 

ORDERING INFORMATION 
Onle,. CfHle IJescrl,,".B 
I(:r: IflHI\BI'C r:mulation Iloanl. IIser mlll(', lfll'~~t inWI'[an' 

IKlaJ'd (pl.eC), host, diHgnostit', and tutorial 
SO[tWall' on "V." DOS diskeUt'., 111111 Crystal 
Powel' At-c('s..~OI'Y with Iltlwel' mlll(' 

ICr: If)lil\BI'CB San](' as aIKIV(' eX('('llt (Ioes not indlltl(' 
Crystal I'owel' A(ws.~oI'Y 

'Ii\ If)lipl.(XAillpGA liH pin p(;A lIlI'lWt adallll'l' 
CI~-\ J!)lil\At.:B Crystal Powel' Am~s..'i{II'Y ami P0w\'I' mhle only 
IlHBC[)(iNI. (~O(i Olillpilel'* 
IlHlipl.MOliNI. I'IJM-Oli (~lIl1pilt'I'* 
IlHBASMfllil\ I. ASM-f)(i Assemhlel'* 

*lndu(lt~s: J.1d(It~ltor/l.inker, Ohj(xt-to-Iwx CtlllVt'rtt'l~ Floating 
Point Al'ithlll(tic I.ihrary, l,ihl'1lrian 
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[}ll[gJ~IUIli£jj~[N]ffi\IJ2dW 

I (; E TM_ 1 9 .. K B / x X I N - (; I R (; U I T EMU .. AT 0 R S I 

MODlILAR IN-CIRClIIT EMlILAf'fJRS FOR THE BxCI96lt.B FAMILY 
OFMICROCONTROJ,LERS 
The ICt<;"-196KB/\!X and IC/<:-196KBII1X in-circuit emulators deliver a complete, real-tim~, hardwm'eJ 
software debug environment tor developing, inleilrating, and testing 8xC WoKR-bused designs. The 
ICF:-196KB/MX emulator is a mid-range modular debugging sysLem featuring high performance 12 
~IHz emulation, high-level symbolic debugging, 64k bytes zero-waitstate mappable memory, ami 
emulation trace_ ICE-196KBIHX emulator is a high-end syst.em wit.h all the functionality of 
ICE-196KB/MX plus additional breakltracc 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 syst.ems feature an identical human interface, utilize the sHine haSt' chassis, and are serially 
hosted on IBM* PC XTs and A'I's, and 100% compatibles. 

ICE-196lt.BlxX IN-CIRClIl'I' EMlILAf'fJRS CORE FEA'I'lIRES 
• Predsely malches the component's 

electrical and tillling characteristics 
• Supports the ROM less and (EP)ROM versions 

or thl' 8xCHJ6KR 
• Does not introduce extraneous hardware or 

software O\'erhead 
• ~Iodular base for future groMh and 

migration 

infel'---------
·IBM Is a It',gistP.tOO Itoof'mark of [nt{'rnatiolllli Ruslness Machllle'S 

[lllel Corpuralion aSSlimrs no rcsponsibilit~ ror till' usc of ally drcuitry (t,/)P.r than r.irruilry I'mhodk'l.i in an IOld proc1urt. ~() other circuit patt:nt licenses are 
implied. Inrormalion cont.aillffi herein supersedes prcviously published specificaUons on these dL· ... jr~ from Inld and Is suhjlll:l tv chan~ 'Nil1lOut nutlce 

Octoher, 19R8 
© Inlel Corporalion 19RB Order Number: 28004HlOl 
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ICETII-'96IlBIMX IN-t:IRCIJIT 
EMIJM'l'tJR FEA'I'IJRES 
• Real·time transparent emulation of the 8xC196KB 

mieroeontroller family up to 12 MHz. including ROM and 
EPROM versions 

• 64k byte~ uf zeru-wai~tate mappable mp,mory to allow 
early software debug and (EP)ROM simulation. 
expandable to 128k bytes 

o 64k hardware executiun breakpoints • 
• Symbolic debugging and source code display for faster 

and easier access to memory location and program 
variables 

• 2k frame trace buffer displaying e,xecution address 
• Multi·ICE synchronization to start and stop multiple 

emulators in multi·processor designs 
• Run·time viewable e,xecution trace 
• Watch winduw feature autumatically displays variables 

when breaking emulation 
• Serially·hosted (RS232C) with vcry high·speed download 

capability 
• ONCE'" ~uppurt for on-clrcult emulation of ~urface-JIIount 

target systems 
• Trigger out for synchronization with external logic 

analyzer or scope 
• capable of suspension mounting for remote debug 
• Full language support with ASM-96. PI JM-96. and C-90 
• On·line di~ssembler and single-line assembler 
• Context·sensitive drop-down "help" window to speed 

development 
• On-line tutorial 
• Self·test diagnostics to ensure system integrity 
• World·wide service and support 

ICE .... -'96IlBIHX IN-t:IIlCIJIT 
EMIJM'l'tJR FEA'I'IJRES 
Includes all features In IC"'''"·196KB/MX emulator 
plus fhe follow/DR: 

• Additional cumplex event recognizers for bus break/trace 
to allow debugging on data values, events. or addres~es 

• DynamiC trace allows user to view trace buffer Without 
stopping emulation 

• Fa~tbreak~ to allow the user to access program variables 
and SFRs during emulation 

• Additional fi4k hytl'~ of zero·waitstate mapped memory 
(12Bk bytes total) 

• Emulation timer and event timer for debugging speed· 
critical applicntion~ and to allow performance analysis 
capabilitit'S 

• Conditionaltl'<l(,(' to allow traCing under user·spc£ified 
conditions 

• Asynchronous e;;ternal hreak capahility 
• Jiull multi·ICE communication for enhanced debugging in 

multi·processor dl'signs 
• Input and output logic clips for external logic analysis 

and control 
• 20k bytes ad(jitional trace huffer displaying execution 

address. bus nddrt'Ss. hus data. bus ~tatus. and clips in 
• Run·linw "'IH'tlgraJlImable breakitrace points 

COMPLETE FAMILY OF Bxl96 
DEJ'EWPIfIEN'I' TOOLS 
ICfo:·196KI3/MX and ICr;-l9flKIlIHX emulatnr~ are 
('(Implemented by Inters Illw-('ost ICE·196KB/PC emulator. 
All three emulators utilize an upward·compatible human 
interface to pJ'('s('rw your learning investment and to allow 
multiple emulators fill' large de~ign teams. Each emulator 
has hft'n dl'siglll'd to work in mnjunction with Inters 
MCS·U6 softw<I'" tmll~. including a macmassemblcr. a 
PIJ~I·n(l <'OllIpiler. a (;-86 compiler, and various utilities. 

Optional hOIll'<is an' mailable to upgrade an ICE·196KBlMX 
emulatlll' witll some or all of the functionality of an 
ICE· HJ6KBIHX emulator. In addition, the ICE-196KBIMX and 
IC~:'196KB/IIX emulators have been designed tu support 
future prolifcl'ations within the 8x(;196 family of 
miCi'(lC(lntf'(lller~. 

WORLDWIDESERJ'ICEANDSIJPPORT 
Intel augments its MCS-96 architecture family develupment 
tools with a full array of seminars, classes, and workshops; 
()n·~ite consulting services; field application engineering 
expertise; telp,phone hot·line support; and suftware and 
hardware maintenance contracts. This full line uf services 
will ensure your de~ign success. 

11·87 



SPE£IFI£A.TIONS 

IIDSF "",,IIlEJIENFS 
Emulators require an IBM PC AT/Xl' (or 100% compatible) 
with 512k byteS RAM and hard disk running DOS 3.1 or 
higher. Intel recommends 640k bytes or RAM. 

B£B£IJl'£A£ £BAIlA£FBIlISFI£S 
Power Supply: lOOV·120V or 200V-240V 

50 H~60 Hz 
5 amps (,\C max) @ 120V 
2 amps (AC max) @ 240V 

---

Dimensions [or the I!:mulator Processor Board and Adapters 

'''''I'SI£A£ £IL4.IlA£FBIl'SFI£S 
... .,r rrok 
Width: 6.9 em (2.7') 
Height: 3.0 em (1.2') 
Length: 11.0 em (4.3') . 
Package: 68'pin PLCC (optional 58·pin PGA nexible adapter 

available)' . 

Width: 34 em (133/.'). Width: 18 em (7'12') 
Height: 12 em (4'12') Height: 10 em (4') 
Depth:. 25 em (97/.') Depth: 28 em (11') 
Weight: 3.2 kg (7 Ib) Weight: 7 kg (15 Ib) , 
#'robe Cable l.eIIB'b: 40 em (17') 
SerlaJ Cable 1.ellB1b: 3.65 m (12? 

.B1wIllflNItIBNrA.£ £BAIlA£FBIl'SrJ£S 
Operating Temperature: OOC to 400G 
Operating Humidity: Maximum 85 % relative humidity, 

non-condensing 
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ORDERI~G I~FORM"TION 

ICE196KBHX 

ICI<;196KBMX 

ICEBTB 

ICEOMB 

ICECLIPS . 

ICE in-circuit emulator base chassis. 196 
emulation control board (ECB). 196KB 
target probe. 196KB crystal power 
accessury (CPA). enhanced breakltrace 
board (BTB). 64k optional memory board 
(OMB). clips in/out. power supply and 
cable. serial cables for PC XT/AT. 68-pill 
PI.CC target adapter_ Host. 196KB probe. 
diagnostic. and tutorial suftware on 
5 V,' media for DOS hosts running DOS 
3_1 or later. (Requires suftware license.) 

Same as ICE196KBHX except without 
enhanced breakltrace board (BTB). 
without 64k optional memory board 
(OM B). and without clips in/out 

Enhanced breakltrace board (BTB) for 
upgrading an ICE-196KBlMX system 

Optional memory board with 64k zero­
waitstate mapped memory for upgrading 
an ICE-196KBlMX system 

Clips in/out for upgrading an ICE-196KB/ 
MX system (requires an enhanced break! 
trace board) 

TA 196PLCC68PGA 68-pin PGA target adapter 

ICEXONCE 

ICE196KBPC 

D86ASM96NL 

D86C96NL 

D86PLM96NL 

Target adapter for ONCE (on-circuit) 
emulation 

ICE-196KBIPC-PC form-factor in-circuit 
emulator 

ASM-96 macroassembler* 

G96 compiler' 

PL/M-96 compiler· 

*Also includes: RelocatorlLinker. object-to-hex converter. 
librarian. and fioating point arithmetic library 

For direct information on Inters Development Tools. or for 
the number of your nearest sales oITice or distributor. call 
800-874-6835 (U.s.)_ I'or information or literature on 
additional Intel products. call 800-548-4725 (U_S. and 
Canada). 
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ICETM-.Uti IN-CIRCIJIT EItIIJI.,tTOR 

HIGH PERFORMANCE REAL-TIME EMlJiATlON 
Inlel's ICE-186 emulator delivers real-time emulation lilr the IIOC I RG mic)'oprocl-:;~or al HIJl~'ds up 10 
12,:i \IHz, The in-circuit emulaUlr is a vel'l-latile ami ertkil'nl tixil 1'01' ol'I'eloping, dl'hugging ilnd 
lesting products oesigned with the Intel80CIR6 micropmn'HHor, The IC~:-lfl6 pmulalor pmvides real 
lime, ful! speed emulation in a user's system, Popular featurl'S SIICh as Hymholil' ilebug, 21>. hyl('s 
trace memory, and single-step program execution art' stlmilaril on t hi' ICr:- I fll) l'mulalo)', Inl('1 
provides a complete development environment using assl'mhl(')' (:\S~IIIl)) aH weI! UH high-il'Il'l 
languag~s such as lntd's iC86, PUM86, Pascal 86 and Fortran fl() to at,:l'il'I'all' ill'\l'lopnlt'nt 
schedules, 

Thl' ICE-186 emulator supports a subset of the ROC 1 SCI fl'alun's at 12,;; \11170 anil at till' '1"1'1. lel'pl 
characteristics of the component. The cmulatm is hosted on lB~rs l'l'l-:;onal Computl'l' II: alread~ 
al'ailable as a standard development solution in most of tllllay's (')1gimwing 1'llIironnll'nts, The 
leR-186 emulator operates in prototype or standalonp mlKll'. a 1101\ ing soft\\an' 1li'\plopnll'lil and 
debug before a prototype system is available, Thl' Iq:-llIl) 1'111111<1101' i~ idmll; suitl~1 [01' ilt'll'Ioping 
real-lime applications such as industrial autolTlation, (,()lTIlllilPI' pl'l'iplll'rals, COl1lmllllirations, officI' 
automation, or othcl' applicatiol1s requiring thl' full pow~'r of thl' 12,~ \11170 HOC IHH l1liCl1IPI'Ol~'SSOI', 

ICETM-I B6 FEATIJRES 
• Full 12,5 \IHz Emulation Speed 
• 21\ Frames Dl'ep Trace Memory 
• Two-Lcvcl Breakpoints with Occurrenct' 

Counters 
• Single-Step capahilit~ 
• 1281\ Bytes Zcro \\'ait,Stale Mapped \Iemory 
• Supports DR:\\l Re[resh 
• High-Le\'el Language SUPIJOrt 

• Symliolic lli'liug 
• RS-ZI2-C <lIHI (;1'1Il Coml1lul1icatitll1 Links 
• Crystall'OI\'l'1' .·\!'l'l'SSol'~ 
• Inll'rfa!'!' for Intl'! I'I'r[t11'1naJl('(' .. \lIal\8is 'Ibol 

(iPA'I') , 
• Intl'rfac!' for Optional (;I'Ilt'rall'uqJos!' Logic 

Analvz!'r 
• Tutorial Softwurp 
• Compll'lt' Inld S('I'\'il'l' and Support 

i~ ______ ~ ________________ _ 
lm,'1 C;O!rl~Jr,n~f/1 d:;:,lJnj!'~ nil lI'1'jll!n~thiljl~ fur till' 1!"t'1Ir an.\ ('wt'uirr\ 1I1)l\'r th,II1I'II'l'luln l'Il1IH~III~1 III .111 IrllL'iIIrIRlu!'L \U Illh," nn 1111 pal!'I~llh"II:-;''S an 
jmph"l. hll'llrll,ll~1f1 ",nldllll,1 h,'wi" ~upl'l:-n\('l'> I'n'\hlu:-I~ I,ulllrslk'c! sl~'rirll';nIlUls 11!I11""~1' d,,\iI1,,, !tllm 11111'1 011111 IS s,lh~"1 tn d1.l1l/.!!' '-111111111 IiI~h1' 

~'IIII'llIIM·r. IlIHH 
~, Intl'll~lrl~lra"II'l l!IHH 111'01"1 \umln :!Jln"j21i~lm 
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HIGHEST EMfJLATlON SPEED 
AJ'AILABLE TODAI' 
The ICE-186 emulator supports development and debug of 
time-critical hardware and software using Intel's 12.5 Mllz 
ROC 1 R6 microprocessor_ 

RETRACE SOFTWARE TRACKS 
This emulator captures up to 2.048 frames of processor 
actil'ity_ including both execution and data bus activity. With 
this trace memory_ large blocks of program code can be 
traced in real time Hlill vicwed for program flow and 
behavior characteristics_ 

HARDWARE BREAKPOINTS FOR 
COMPLEX DEBfJG 
User-derined "TII,-'I'HI<:N" breakpoint statements stop 
emulation at speciric execution addresses or bus events. 
During the hardware and software integration phase_ 
hreakpoint statements can be deriDed as execution 
addresses and/or bus addresses and/or bus access types 
such as memory and I/O reads or writes. Additionally, event 
counters provide another level of breakpoint control for 
sophisticated state machine constructs used to specify 
emulation breakpointsltracepoints. 

SMALL OR LARGE STEPS 
;\ stepping command can bc used to view program 
eXf(,lItion one instruction at a time or in preset instruction 
blocks_ When used in conjunction with symbolic debug, code 
execution can Iw monitored quickly and precisely. 

DEBfJG CODE WITHOfJT A PROTOTI'PE 
Even before prototype hardware is availahle, the ICE-186 
emulator working in conjunction with the Crystal Power 
Accessory (CPA) creates a "virtual" application environmmt. 
128K bytes of zero wait-state memory is available for 
mapped memory and 110 resource addressing in 4K 
increments. The CPA provides er,Ilulator diagnostics as well 
as the ability to usc the emulator without a prototype. 

DON'T LOSE MEMORI' 
The ICE-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 emulator will keep the timers functioning and 
correctly respond to interrupts in real-tiIllP_ 

HIGH LEJ'EL LANGfJAGE SfJPPOR'I' 
OPTIMIZED FOR INTEL TOOLS 
The ICF:-186 supports emulation for programs written in 
Intel'S ASM86 or any of Intel's high-level languages: 

PUM-86 
Pascal-86 

Fortran-86 
C-86 

These languages are optimized for the Intel HOIHG180188 
component architcctures to deliver a tightly integrated, high 
performance development environment. 

fJSER-FRIENDLI' SI'MBOLICS AID IN 
DEBfJG 
Symbolics allow access to program symbols by name rather 
than cumhersome 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 Im-186 commands 
resulting in a consistent debug environment. 

SfJPPORTS FAST BREAKS 
"Fastbreaks" is a feature which allows the emulatiun 
processor to halt, access memory, and return to emulation 
as quickly as possible, i\ fastlll'eak never takes more lIlan 
5625 clock cycles (most types of fastbreaks arc 
considerably less). This feature is particularly useful in 
embedded applications. 

MfJLTIPLE HIGH-SP':ED 
COMMfJNICATlON LINKS 
Two communication links are availahle for use in 
conjunction with the host IBM PC AT. The ICE-186 emulator 
uses either serial (RS-232-C) or a parallel (GPIB) link. A user 
supplied Nationallnstruml'llts (IEI<:E-488) GPIB 
communication board pmvides parallel transfers at rates up 
to 300K bytes per second_ 

SOFTWARE ANALI'SIS (iPAT) 
Intel's Performance Analysis Tool (il~\T) is designed to 
incre2se team productivity with [eatur('S like interrupt 
latency measurrm('Jlt, code covrraw analysis and software 
modo Ie pl'rformance analysis. These fealurl'S enable the 
user to dl'sign reliable, high performance embedded contml 
products_ The IC~;'I H6 l'mulator has an external 60 pin 
connector for iP,\T. 

BllILT-IN SfJPPORT FOR LOGIC 
ANALI'SIS 
General-purpose logic analyzers can be used in conjunction 
with the ICE-ISG to pl'OIitil'.tietaih'd timing of spccit'ic 
events. The ICE-186 emulator provides an external sync 
signal for triggering logi(' analysis, making complex trigger 
seqUl'nCl' programming easy. :\n additional 60 pin connector 
is included fill' thl' logic analyzl'r. 

WORLDWIDE SERJ'lCE AND SfJPPORT 
The ICE-IBG l'mulator is supported by Intel's worldwide 
servin' ami support organization. Total hardware and 
software support is availahll' including a hotline number 
when the nl'l~1 is there_ 

['iote: This emulator dOl'S not support use of the 8087. 
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SPECIFICATIONS 

PERSONAL COMPIJTER 
REt)IJIREMENTS 
The IC~·186 emulator i, hosted on an IBM PC .-\T. The 
emulator has heen tt'Sted and elaluated on an IBM PC AT. 
The PC :\T ITIllslllWel the folio\\'ill~ minimum requirements: 
• 640l\ Byles of \Iemory 
• Intel .\bole Iloard Ilith al Least I M Il~lt' of ~xpansion 

~Iemor~ 
• One 360l\ [J~ Ie, or One 1.2\1 Bytes floppy Disk Drive 
• One 20\1 Bytes Fixed·Disk Dril·e 
• PC DOS 3,2 or Lat!'r 
• .\ serial Port (CO~I J or C()~12) Supportin~ \1inimaliy al 

9600 Baud Data Transfers. or a :-;ational Instruments 
GPIIHC2.\ boaI'll. 

• IB~I PC .\T BIOS 

PHYSICAL DESCRIP'I'ION AND 
CHARACTERIS'I'ICS 
The IC~·186 ~mulat{)1' ('(.Illsists uf the folioll jug 1~)llIpOIll·ntS: 

~;Jl1ulat(Jr 

C(Jntrol l nrl 
1'0\,1'1' SUPfll\ 
l:in ('mil(' 
l ~!'r Cahh', 

PlfT 
III1l/.!t'C<thl!' 
C:r~",I:1I Po\wr 

\rT,'SStJI"\ 

en PII\\{'r 

(;;1111,> 

IIJ.~O 

i,(iO 
:i.70 

no 

2h,-W 1.70 
HJ DO -1.1;-, 
~'.-If) .6;, 

1II.!IO ,60 

~,:j() 211.711 :i2.till 
IlLiIi II.IKI 2i.HII 

1.1;11 7.00 17,1111 

n.on :iiHtl 
:1.411 A.no 

1 .. iO (DO 17.00 

fUIII 22.HII 

ELECTRICAL CONSIDERA'I'IONS 
1<'1' ImOm" 
1111 70w\ ~Iax, 
111, - J 5m'\ ~Ia\ 
1,," - 1.0111:\ ~Ia,\, 

TIMING CONSIDERATIONS 

COIfIroNli,fT 
,'iPfiC 

'CII·'.6 snc ""_. . .... "'. ""-. ilia",. 

'1~:l.v. 

l)at,1 in ~'(lJP 
11111) 

\S\IlI' ~('wl\ 
11~1l\) , 

Kc'solutloll 
Transit inll S!'tlJlI 
'l'inll' 

:-i\lll'hnJrillll:-: 
J.t~';ul~ (SKm ) 
TrillisilulIl S,'lllj) 
'1'11111' 

IIOLD :-it'lull 

\\11 
(rEST 
I\T~,Tll11':~I\ 

S"!llpTllllf' 

1l~1,11I, II~I.II. 

Sl'ltlpTilllt' 

'\[lIln'ss Fhtill 
Iklm 
~E '·1) (:~f'h's 
'\'1'\ ('\I'h'''' 

1I1.1l\· 

\I.E \\iflill Ullin] 

'till II 'I.E klh,· 
J)dil~ .. 

(\/\J CLh.Ol T 1.41\\ 10 

\I.E kliwU 

'I~ .1' • .1 \I.E IlIlI('! iw 
D['la~ 

Tu. \\ \ddJ,('ss lIold III 
\I.E Ill<ll'ti'I' 

(1I111l} 

'I~:\.~r\ (;fuUf'{JI In:II·II\I' 
I)da~ 

'l\zt.:1. \lIllrc'ss rllIll! lit 

IloW\,'II'" 
'1'\\1.1. \(IIII"I'SS \ \litlttl 

\1.1': I.m\ 11ll1ll1 

'1;'11'.':'\ (hit' Stat liS 1ll'i,I~ 

Tp\lu. !I>I':\ In,)I'\I'I'11I 
III if..:. 1,11\\ 

'1;.1111 CI.t-..J\ III 
CU,()I T S.", 

L-, :!:i 

I:. :r! 
I.. :~2 
I ~I :11 
I:. Ii 

I:, 111 

'1":.1.\\ :!;, 
'I~.I. \\ :!;I II 
'1:.1 " 

:!;-I III 
'I; • ',I ':~II leu ':12 

:!,-, 

1\,\1 

:.c, 
'I; 111,1 ·I.i '1;.II1"I.<!H 

Xi 

Il - :!11 
'I; 1'11.1;, '1"1.,.1.1.· HI 

:m 
-7 

~I 

(~lIlslllll SIT (;lIid,'loJ' '''dillonal Spl't'ifj(,:ltillllS . 

.. \!,plil's tll1l~ "hl'l1lhl' \I.E\11111E \ilrinhh' 1:-; :-;1'1 to ST-\t.:T. 
n \ppJIt'S IInl~ \\he'll Ihl' \I.E\I(JIW \<II'iallll' j:-; St'! 101-:\1>. 
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I T. T1 I h I n I yt I 

OIlDEIlINGINI'OIlM,tf'ION 
ICEl86 

ICE 186AB 
ICE18611'AT 

D86ASM86NL 

D86C86NI. 

D86P.AS86NL 

D86PI.M86NL 

D86fOR86NL 

ICEPAT KIT 

ICRXONeE 

ICEXLCC 

ICEXPGA 

ICE-186 System including ICE software 
(R~luires DOS 3.XX PC AT with Above 
Board) 

ICE 186 with Above Board included 
ICE-186 System including ICE SIW 
packages and the iPAT system (Requires 
OOS 3.XX PC AT with Above Board) 

86 macro assembler 86 builderlbinderl 
mapper utilities for OOS 3.XX. 

116 C compiler and run time libraries for 
DOS 3.XX. 

86 Pascal Compiler fur DOS 3.XX. 

86 PUM compiler for DOS 3.XX. 

86 I"ortran compiler for OOS 3.XX. 

iPAT Kit (performance Analysis T(xll) fol' 
ICE 186 

Adapter for on-circuit emulation 

Adapter fur LCe component 

Adapter for PGA component 

ENI'IIlONMENf',tL SrECII'IC,tf'lONS 
Operating Temperature 100 e to 40°C Ambient 
StorHge Temperature - 400C to 700C 
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HIGH PEIlI'OIlIfI.4NCE IlE,41.-TIIflE EIfIIJ£.4TION 
Inters ICE·188 emulator delivers real-tiine emulation for the 80C188 miCl'llprlK'l'ssorat Spl'l'US up to 
12.5 ~IHz. The in·circuit emulator is a versatile and efficient tlXJI for dlwlolling, ul'IlUgging and 
testing products designed with the Intel 80C 188 microp[,(ffSsor. Thl' IC~:·188 l'mulatlJr provides real 
time, full spccd emulation in a user's system. Popular feutul'l'S such as symbolil' ul'hug, 21\ by\('s 
trace memory, and single-step p['()gram execution are standard on thl' IC~:·188 I'llIulator. Intl'l 
II[,(J\ iues a complete dcvclopment environment using assembler (I\SI\I86) m; \wll as higlHl'wl 
languages such as Intel's iC86, PLlM86. Pascal S6 and Fortran S6 to aln'll'ratl' d('wlollml'nt 
schedules. 

The ICE·1SS emulator supports a subset of the SOC 188 fl'utul'l'S at 12.5 ~lIlz and at thl' TTl, I~vel 
characteristics of the component. The emulatlJr is hosted on IBM's Personal Computl'r :\1 all'l'ady 
a\'ailable as a standard development solution in most uf tlJday's l'ngim\'ring 1'l1\ilUTllll('ntK Thl' 
ICE·IBB emulator operates in prototype or standalone modI'. allowing softwal'l' dewlopment and 
debug before a prototype system is available. l'he ICE·188 l'mulatol' is illl'ally suiu'd for d~\,l'loping 
real-time applications such as industrial automation, computer IIt'riphemls. mmmuniraUons, office 
automation. or other applications requiring the full pow!'r of the 12.5 ~1I1~ Il(K: I RR mi('roprul'l'SSlJr. 

ICE"'·'BB FE.4TIJIlES 
• Full 12.5 ~IHz Emulation Speed 
• 2K Frames Deep Trace Memory 
• Two·Level Breakpoints with Occurrence 

Counters 
• Single·Step Capability . 
• 12BK Bytes Zero Walt·State \Iapped Memory 
• Supports OKAM Kefresh 
• High·Level Language Support 

• Symb~JIi(' Debug 
• RS·232·C and GPIIl Communil'lltion I,inks 
• Crystal PO\\\'I" i'll'l'l'ssory 
• Intl'rfact' for Inll'l I't'rformmll\' :\nalvsis TIXJI 

(iPAT) • 
• Intl'rface for Optional GI'm'rall'urplJsc IAJgic 

'\nalvZl'I' 
• Tutlli-ial Sortwart' 
• Complclt' Inu'l Srrvict' ani! SnPIIlJrt. 

imJ----~------------------
10\1'1 (~lqKlriHilin ilSSUITI'~ nu rt'SJJllllslhllll~ fur Iht' 1!SI'ul' II~ "ITI'Ullr~ '1I.1ll'r lhan nr"ullr) l'mtIlMllt~lln ,UI Inll'II",.1I1I1. \II,lI.h,'r Iln'\l1I1~11I'11I. III'I'IIN'S .ITt' 
1n111l1t~l.lnf',rnl<llil,n "llltmlll't! tX'fI'm tiuJll'flll'dt~ Iln'\illl~~ 11IIhll:U\l'fiI'lIIl'nlkilllnnsun 111I'1II'lhll~'K rrum 11111'1 ;aIull:> :-'lIhl'~·IIIl'·hillij.~· '4IIIMIlR I\ulll,' 

:-;"I'II'IIII.'I".IIIIUI 
~ lit,·; 4;ur,_tralll,n 19HH II,d,'r \nmh'T ~H&lKlli 11111 
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IIIGIIEST EMIlLATlON t.,PEED 
A"AILAIIU'TOIMI' 
The ICE·18B emulator supports develupment and dl'bug uf 
lifTIf-Critical hardware and softwa['(' using Imel's 12." MHz 
1l0C 1118 m ic['()p['()cessor. 

RETRACE SOFl'WARE TRACN.'" 
This I'mulator captu['('s up tu 2,048 frallll's of Jl[,()I'I'S.~or 
m:tivity, including 1~lth executiun and data hus <Ictivity. With 
this tra('1' ml'mury, large hltK'ks of pmgl'wll mdl' 1'110 hl' 
ll'<l('(,.1 in r!'<ll tillll' ami vil'wI'd for pmgram flow and 
111'haviul'l'Iulraell'risti['s. 

liARD WAllE BREANPOINTS FOIl 
COMPLEX DEBIlG 
11~'I"Ii<'fjJll~1 "TII.·TIIr:N" Iil'l'aklK.int SI<1I"IIII'IIIS slop 
1'llIl1lll1illll 1lI spI~'ilk 1'~I'clJtion illldl'l'SSI'S or lius I'WIlIS. 
/Jurin~ thl' IliIrdllw'l' and soJ"tlla,,' integral ion pllilSI" 
h['('akpoinlstatl'IlIl'nts can hl' dl'l"jlll'ti as 1'\I'('ulilln 
mltlll':';S!'S <HlllltII' IJUs mldrt'SS!'s anlUol' lius acel'ss I~ PI'S 
slleh as ml'mllr~' and 110 I,'ads Ill' wrilt's, ·\llditiollall~. l'II'1lI 
('I)unh'fS PI"IIl'illl' anllUlt'r 11'1l'! of lirt'akpoint mntl'ol fill' 
sophisticatl'd statl' machint' mnstrtll'ts llSl~1 to spl'cify 
l'lIlulation lil't'aklminlsltra('l'floints. 

SMALL 011 LAIIGE STEPS 
.'\ SIl'IJping mmmmid can hi' uSI~1 to Vil'W program 
l'XI'cution Olll' instruction at a timl' or in presl't instruction 
blocks, When 11Sl'd in conjllnltion with symliolic dehug, COCll' 
execution can bl' monitort'll quickly and precit*'ly. 

DEBlJG CODE WITIIOIl'l' A PllO'I'Of'l'PE 
~:vt'n hrfm" P['()totYJ!l' hardwa['(' is availahlt', th(' ICE· 188 
l'mulaulI' working in conjunction With tht' CrystalPowl'r 
Aln~sory (CWI) creall~ a -Virtual" application c'nvil'llnml'nL 
12fll-: bytl'S of Z!'ro II-ait·stau' m!'mory is availablt, fOl' 
nJaJ)pt~1 melllory anti 110 rt'Solll,(,(' atl(h\~sing in 41-: 
inm'lIlt'nts, Thl' CPA provides l'lllulatllr diagnosties as wl,1I 
as till' ahility to USl' tilt' emulator without a Pl'Ototype, 

DON'f' UISE MEIfIOIII' 
Thl' IC~:-I flfl !'l11ulatOl' mntinues Il~AM wlh'sh signals I'VCIl 
whl'n !,Illulation has h('I'n halted, thus l'nslll'ing Il~AM 
11WIllUl'Y will not IX' lost. llul'ing inu'I'l'Ilgalion Illotle till' 
ICE· I 88 l'mulalor will k!'!'p thl' tim!'rs I"lInctillllilig anti 
wrrt~1.ly 1'l~I~md til illl.l'lTUpts in I\'ai-tilll(', 

IIIGII U'J'EL MNGIltIGE SIlProRf' 
OPl'IIfIIZED FOIlINf'EL TOOLS 
TIll' ICI':-188 supptlrt.~ eJllulationl"or prograllls writU'1i in 
Inll'l's ASMIHi Ill' allY of Inll'i's Ili/-ih·ll'vt'ilatlgllilges: 

I'IJM·IlH 
l'asml·8G 

i'lJl'tI'wI·8ti 
C·8G 

Thl'S(' lan/,!lIagl'S al\' ofJt.imi7Alllill' the Iliid flO I HGIllO 18H 
mIllIKIIIl'nl. nt\'hiUI'ItIl'I~~ III tldiver a lighUy inll~ral"tI, high 
pl'l'lill'llIllll('(' IIt'I"['ltlllllll'llI 1'lIvirullllll'nt.. 

IlSER-FIIIENDLI' SI'MBO£lCS AID IN 
DEBIlG 
Symbolics allow acc~ss to pl'Ogralll symbols by naml' ratlll'r 
than cllmtlt,rSollll' physical addn'ssl's. Symbolil' ddlllg 
speeds th .. dt'bugging Pl'llct'ss by rc~lul'illg rt'iiallt'l' on 
Illl'mory maIlS. In it tlynamil' til'\l'loplll('nl pron'ss, uSl'r 
I'ariabl!'s mn bl' uSI~1 as param!'ll'rs iiII' I(XIHH t"Ollullantis 
n'slilling in it I'OlisisU'nt tiebug I'm·ironment. 

SIlPPOllf'S FASf' BIIEANS 
""'asLlm'aks" is a 1"1':tI.UI'I' IIhich allows t.hc t'Illlll:tlion 
pl'Ot'l'ssor III halt. IU'('('SS llll'Ill0lOY, :tnd !'C'Hn'n 10l'Illuiltiioil 
:ts quickly as possilill' ... \ 1)lsthn':lk lH'I('r Iilk!'s lllUIl' Iban 
fiti2fi l'Ilwk cyrl!'s (Illllsi IYfJl'S 01" faslbn'llb a!'C' 
I'Onsitl!'rably 1t'S.~I. This li'allIl'l' is parlil'lIl:trly IISI'I"III ill 
('mll('(ltil'tI afJPIiC'<ltions. 

IfIIlLf'lPLE IIIGII-SPEED 
COMMIlNICAf'ltlN £INNS 
Twol'ommullil':tlion links a['(' aI:tilablt' for IISI' in 
l'onjunl'tion with till' hllst IIl~1 I'C·\'[ Till' ICE·I BB 1'lIl11latOl' 
USI'S l'it.hl'r s('I'ial (I'S·1:l2·C) or a parallt'l (Cf'lIl) link. \ useI' 
SUPIllil1J ~ationallnstruments (lEEE··lflfl) Gf'1Il 
comillunication 1~larrl pl'Ovicks parallt'l transfl'l'S at. ratl'S up 
to 3001-: hytt's per sl'C(md. 

SOFf'WAIIE ANALI'SIS (IPAf') 
Intl'r~ Performance Analysis 'Ibol (iPAT) is designed to 
incrt'aSl' wam productivity with features like inlNrullt 
lau'm'y ml'usurt'ment, cod\' mverag~ analysis and S<lftwarl' 
module performance analYSis. These [l'aturt's ~nahle thl' 
user to design rt'liahl(', high J!l'rformance embedded ('(Int['()1 
pmducts, The ICE· I flB emulator Ims an ('xtl'rnal GO pin 
mnnt'ctor for if''':J: 

BIlILf'-IN SIlProRf' FOR LOGIC 
ANALI'SIS 
Cl'lll'ral·purpoSl' logi(' analyzel's can hI' used in ('(Injunction 
with the ICE·18H to pl'llvilk detaile(1 timing of specjfi(' 
('vcnt.~. TIll' IC~:-188emulatol' pl'llvidl'S an l'xtl'rnal synl' 
signal fOl' u'iggering logic analysis, making cOlllpll'~ I.riggl'r 
SI'qlll'Jl('1' IJI'ogl'llIIJllling easy, An additional (iO pinl'llnnel'tor 
is indullt~llilr till' logil' analy"er, 

WORLDWIDE SER"'CE AND SIlPPORf' 
Tht' IC~:-IHB eillulator is SIiPPOI'tI'ti hy Intel's worltlwidl' 
SI'rvic,' and support OI'ganiwtion. 'llIlal 11<I1'I11I"al'l' and 
S<lft.lI'at'l' SIlPPOl'l. is availahll' inl'lluling a Ilotiillt' numlll'l' 
whl'n t.lII' 1ll1'ti is thlw, 

NOtl': This I'lllulator (lot'S not slIPlx.rt US1' 01' thl' HOB7. 
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SPEf!IFIf!ATIONS 

PERSONII" fJOMPIlTER 
REI)IlIREMENTS 
The ICF:-I 88 emulator is hosted on an IBM PC AT. The 
emulator has heen tested and evaluated on an IBM PC AT. 
The PC AT must. meet the [ollowing minimum ('('Quirement.s: 
• 6401\ B~tes o[ Memory 
• Intl'l Ahove Board with at Least I M Byte o[ E.xpanslon 

~Iemory 
• One 3601\ Bytes or One 1.2\1 Bytes fluppy Disk Drivr 
• One 20M Bytes fixed·Disk Drive 
• PC nos 3.2 or IA1ter 
• :\ serial Port (COM I or CO\12) Supporting Minimally at 

9600 Baud Data Transfers, or a Nalionallnslruments 
GPIB·PC2.-\ board. 

• IB~I PC :\'1' BIOS 

PHl'SlfJIIL DESfJRIPTlON liND 
fJH!lR!lfJTERISTlfJS 
The ICE·18B Emulator conSists o[ the following components: 

"'If 
Emulator 
Control l nil 

PIJV,t'f SlJPpl~ 
lsl'r Pruhi' 
l :-;('r (atilt'! 
Plf(, 

fling!' r.ahlr' 
Cr~ stal PO\\I'I" 

-\nl'sStU-,\ 

c.P\ 1'0\\1'1' 

(~llilt' 

W""1r 1kIIr1r. "".,,'Ir 
I".~U ]H.-HI 1,7() 4.:1O :W.7(J ;12.tltl 
7.!iO I~.m) 1.1:; 10.70 IU)U 27.HO 
:170 H .... n '(i;, I.GO 7.t)U II.HO 

22.00 55,Htl 
:l.~0 8,(}0 

-.1.:\0 10.00 .fin 1,;iO 6.7(1 17.00 

!UJII 22.HO 

ELEfJTRlfJ!lLfJONSIDER!lTIONS 
kr 1050mA 
III) 70p.'\ Max. 
I". - l'smA Max 
1,," - 1.0mA MHX. 

TIMING fJONSIDERtiTlONS 

I€E-' •• ".", IIC IHnN'r ...... 
OOlffroNENT 

sn:c 
1111., ."a:t:. 

'CE-' •• 
srliC 

Iffl., /lfalr, 

'1~:1. \"I. 

1\111 

'1'1.1,\\ 

'1',:111.1:->\ 

'1;1\1)(,' 

Data in !'ktIlP 
I.VIJ} I;, 2~ 

:\synr kl'nci) I:, 2:1 
(ARIll! 
I-!{'solutilln 
Trnnsition St'Wp 
TililP 

Svnrilmn<lIIs l:i :l:l 
R~'a<ly (SRllY) 
Transition St'II1I' 
:l'iml' 
11111.11:>('\11(1 Li :l2 
\\11 l:i :l2 
II'I';S'I' Iii :11 
1\,IK'I'I\I~:RI\ Ifi Ii 
Sl'tlJ]I Tinlt' 
1l~1)1I. IlKI,II. 1:-, III 
S!'llIp Tinl!' 
,\dlll'{':-;s Flual 
j)t'la~ 
RI';,\!) C)rh's '1":1 \\ l;i 
I\T'\Qt'lc':-i Tel ,\\ 1;-) II 
III.D·\ '1",1,\\ :!:-"t III 

\1.1'; \\iilllllmin) \.I,n::m '1;':I,.:I,:n 
,11.1,: .Irillt' 
Dt'lay· :(i 

CU,t)VT 1.0\\ III (\11) 
\I.E :\('11\"('*· 

\1.1': In<ll'tiw 
IJt'la~ :1:, 
:\tldrt'sS 110111 In T',III.I:I:", 'r'.Ju:r,,2H 
'\I.E Illilrti\l' 
Ullin) 
(~)f1tl'(lllnac'li\t' 

IkIH~ :~7 

\thln':-is Floal ti, 
IfW·kIIH' II -:111 
\tlllt'I'SS \.\litilO 'l'u,u,-I:i '1~",cl( 1H 
·\I.E 1.0\\ (min) 

I,IIJ\' Stalll!i I)d<l) 2H 

;1)]-;\ In'lI"lt\(' 10 -i 
I)'J'II-! I,tl\\ 

CI.KI\ \tI 11 
CI.KIII"!' Sl,'. 

(:ommll I i:-ic'r (;uidl'l'tll' \dditiOIlill Spt'cifiratitlns. 

*:\pp1i!':-i 11111) wllt'll tlk' \LI<:\IOIW \iII'iahlp i:.; :-il't In STUn: 
*":\llplit':-i 0111) \\111'11 tilt' \IY\lO])!<: \;lriahlt' i:-i :-i1'lln 1-:\0, 
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ALE ....., 8TARTJENO TIming 

I " T1 I 12 , n I ,. I 

ORDERING INI'IIIlMATION 
ICI': I liB ICI':'IHH S~SII'IlII11 .. llltlill~ ICI': S"nllill't' 

(J..!t'qllil't's I lOS :1.\\ I'e \I' Ililll \ilUlI' 
1l0ill'II) 

ICI,: IHB \Il ICI': IHH Ililll \tlllll' 1,mI'd illl'lwll't1 

IlHli\S~IH(i\i. HlllIJilt'l'tl "SSt'lIJill('1' Ill, IlIliltl(,I'Alind('1'1 
lIlilppl'l' III ililit';; fill' DOS J\.\, 

IlHliCHI;\i. Hii C (,()lIIpill'I' i1ml I'll II lilllt' liill',lI'b lill' 
flOS :1.\\. 

IlHIII'\SHliNi. HH I',ISI',II COlllpil.,!' 1'01' flOS :L\\. 

I)HIlI'l_~IHI;'i. HI; I'IJ~I 1'0IlJpil"I' i'lli' DOS :1..\\. 

IlfHWllkHHNI. HI; "'"'11'<111 (,(lIl1i)il(T rill' !lOS :1.\.\. 

,,:1>:1'\1' ~I'I' il'\'I' ~il ti'ITJ(JI'IIIi1I1('I- .\II"I~sis 'Ihol) li)1' 
Iel-: IHH 

ICI-:\ONCE \d"pll'l' liw IIIH'U'I'IIII l'IIII1I"lillll 

ICI':\I.CC \daplt'1' Jill' I.CC Ctllltlllllll,.1i 

ICE\I'(;\ \dapll'l' fill' 1'(;\ t'tJIIlPIlIIt'11i 

t'I'IBII list'1' pl'(Illt'lo t'OtI\('I'1 ICE·IIIlllo Sllpp"rt 
BOCIBB ('(Ill1lltlllt'lll 

ENJ'lRONMENTA£ SPECIFICATIONS 
ilpI'ratillg'II'lIIpl'I'1I11)0' lIloC 10 411°(; Amilil'IlI 
SllJfilgl' 'll'mpI'l'iltIll1' -411°<: to 711°C 
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IN-€IIltJIJI'I' BMIJI"tlYJIlIYJIl 'l'HB BOBfilBO I BfiIBOZBfiFAMI£t' 
01' MIQlOPIlOt:BSSORS 
The FICE- In·Circuit Emulator is a high·performanoe. cost-effective debug environment for 
developing systems with the Intel 8086180186180286 family of microprocessors. With 10 MHz 
emulation. a window-oriented user interfaoe. and compatibility with Intei's iPA1'"' Performanoe 
Analysis Tool. the PICE Emulator gives you unmatched speed and control over all phases of 
hardware/software debug. 

FBA'I'IJIlBS 
• 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 

• ICEVlEW- window-oriented user interfaoe 
with pull·down menus and context·sensitive 
help 

• Source and symbol display using all Intel 
languages 

• 1 K frame bus and execution traoe buffer 
• Symbolic debugging for flexible access to 

memory location and program variables 
• Flexible breakpointing for quick problem 

isolation 
• Memory expandable to 288K with zero wait 

states 
• Worldwide servioe and support 
• iPAT option for software speed tuning 

i~ ______ ~ ________________ _ 
121CE, ICEVIEW. Bnd i~T are lradcmarb II IIl\CI Col'JlDl'oIIllon. 

"IBM IS a trademark II lrt.emaLional Business Machines cOrp. 
In.Li CorporaUon assU/OOi no m!plInsiblllly for UK! If£ II an)' CII'C\lIU')' llLhcr Lhan t'lftUllly embodied in 8n IrlCl pruduct. No lllhcr circuli. patelll.lmscs are 
lmplkld. InformatIOn curtained herein IIUJ)CfSlXIes Ilf'CYlOUSly publl8tJcd Ilpeclfica~~ nR these dcYlalS fr.1I1l11'lC1 and IK suhllrL 10 changr. wlthlu nWec. 

@htelOJrporatjoo 1988 
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Plate t. An example of the ICIWIEW'" user interface showing source. 
memory. watch. and trace. 

ONE TOOL FOR THE ENTIRE 
DEJlELOPMENT PROCESS 
The 121CE Emulater allows hardware and software design to 
proceed simultaneously. SC you can develop sofLware even 
betbre prototype hardware is available. With 32K of zero 
wait-state mappable memory (and an additional 256K with 
optional memory boards). you can use t.he FICE Emulator to 
dehug at any stage of the development cycle: hardware 
development. software development. system integration or 
system test. 

HIGH-SPEED, REAL-'I'IME EMllLA'I'ION 
The 121CP. f:mulator delivers full-speed. real-time emulation 
at spt'.:ds up to 10 MHz. Based on Intel's exclusive 
microprocessor technology. the 12ICE Emulator matches 
(,8eh chip's electrical and timing characteristics without 
memory or interrupt intrusions. ensuring design 3cfuracy 
and t'liminating surprises. Tht' performance of your 
prott~ype is the performance you can expect from your nnal 
prtKilKt. 

EASt'-TO-llSE ICEJlIEW'" INTERFACE 
The ICEVIr:W interface makes the 12ICE Emulator easy to 
learn and use hy providing l'8SY access to applieation 
information and ICI': functions. Pull·down menus and 
window~ boost productivity for hoth new and cxpef'it'm~'d 
USl'r~. Multiple on·scl't~'n wintiows allow you to access the 
Sl)urce display. execution trace. register. and other 
imporUmt information. all at the same time. You ran wau:h 
the information change as you modify and step through your 
program. You !:an even custtlmizc wilillow siw and screen 
positi~)Ils. 

II cOIllIll,mtl linl' Illter'face is also availahlt' with syntax 
('hl~'killg alltil'lllltl,xt'St'lIsitivl' IlroIllPt.~. ICEVIJo:W wOl'ks 
with lIIolI~X'hr1mw. (X:A and tht' Im.est ~:CII ('0101' displays. 

St'MBOLIC DEBllG SPEEDS 
DEJlELOPMENT 
The extensive debug symbolics generated by the Intel 8086 
and 80285 assemblers and compilers can increase your 
development productivity. Symbolics with allWmatic 
formatting are available for all primitive types. regardless of 
whether the variables arc globals. locals (stack'resident) 01' 

pointers. The virtual symbol table supports all symbolies. 
even in very large programs. Aliasing can be used to reduce 
keystrokes and save time. 

POWERFllL BREAK AND TRACE 
CAPABILlTt' FOR FAST PROBLEM 
ISOLATION 
The 121CE Emulator allows up to eight simultaneous bl't'akJ 
trace condition~ ttl be set (four execution. fOllr hus). a 
timesaver whtm solving hardwart'isoftware integration 
problems. Break and trace points can be ~et 011 speciFied 
line numbers. on procedurt's, 01' on symholic data ewnts. 
such as writing a vllI'iahle to a value or rangl' of values. You 
('an hreak or traL~' on specific hardware cvmts. such as 11 
read or write to a specific address. data or 1/0 port. or on a 
comhination of events. 

ltJllLTIPROCESSOR, PROTECTED 
MODE, AND COPROCESSOR SllPPORT 
lip to four 12IC~: systems can be linked Wid (xlIlll'Olit'.d 
simullanmusly from one PC host. enahling you to debug 
multipl'tlcessor systems. The 12IC~: f:mulator with an 802H£l 
[Irohe support.~ all 8028£l pl'tlttxttxl mode I'apabilitil:s. It 
also supports tht' 8087 and 80287 numeric coprocessors. 
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IPA.,.." f'OIl SOFTWARE 
PERFORMANCEANDCODECO~ERAGE 
ANALt'S/S 
The I'ICE Emulator interfaces to Int(·i's iPAT Performance 
Analysis Tixil for examining softw<lrt' !'xl'cution speeds and 
rode coverage in 1'('31 time. iP".T displays critical 
performancl' data allout your c.ode in I'<lsy-to-unllcr:;tand 
hist.ograms and tallies. r:lusive bottlenecks 3rt· rt'adily Sl'l'Il. 

allowing you UJ focus YOllr attention til g(~. thl' most. 
pc~rf(}rmanc(' out of yOUl' pl'Oduet. 

iP~T also rX'rforms mIl!' eXI'cution nlverage. II'Uing you 
pC'I'foI'lTI pmdlH't ('vlIluations fasu'r and mort· eiTI·l'liVl'ly. 
iP~T pinllllints ,m'ilS in YCJLIr ('(wll' dthl'r c'xl'c'utnl or fl(lt 
".\(~·Utl'll aI't'onling to spc'cil'ir ronditions. taking thc' 
glll'ss\\ork out of soltW1II'1' ('Iallllltions_ 

EASt' INTERFACE TO EXTERNAL 
INSTRIJIJIENTS 
'I'h,· 1"ICr; system inc'lud(',; (·xt.c·rnal c'nJulation dips and 
soli 11<11'1' slippol'l for Sl'tting 11I'(·aJ..points. tra('epoints and 
al'lll/disal'm c'oll!litions on ('xt(·I'llall'l('nts. nwklllg it I',IS) to 
('011I1I·('t "I!t'I'Il,,1 logir anal.1 Z,'I'S mill siglwl gc·Ilt'f'atol's. \'111 
I'all ,lt-lIl1g ('olllplo'\ lIarr!II<II'('/sol'tll'all' illtl'r;1I1iolls \\itll a 
lIigh 1,'\('101' l,nJlhlt'til ity_ 

WORLDWIDE SERHCE AND SIJPPOR'f 
Till' FICr: r:nlllliilor is SIIPPIlI't-C~1 h~ Inle!"s world\\ idc' 
s('I'\·i ... • ,11111 Slll)port organization. In addition to all (·\tl·nclt'd 
\\arrant,. you !'all choo~l' [mill i10tlille support. OIl-oitt· 
s, stems engillt't'rin~ <JosisWncl'. and a \ilricty of Imnds- on 
tl'ilinillg \\orkshop~. 

SPEClflICA'fIONS 

HOST IlEQlJIIlEIfIEi1lTS 
mM 1'(;1:\'1' 0[' 100% PC ~T BIOS nlmpatiillt· 
IlOS :1.1 ",'lat(·1' 
0401-. Il:;t('o of IlWIllOI'Y . 
:1(~I": byt(·s 01' 1.2 V1B flOI)PY disk Ill'iVt' 
lIal'll clisk dl'ive 
~101l(M'hnllll(', CG·, 01' 1';(;;\ 1ll0llitnl' (r:(;;\ l\'nllllllll'lldl'd) 

Width IklRhl USM'" 
l1aft CIII Is na I. ('". ,. 

FICr: 
cliassis 43.2 17.ll 21.0 1l.2!i HI.:! nl:l 

J>mil(' hast' 21(i II.!', 7.(\ :U) 201.4 10.ll 

IIl1stidl:lssis rahl(' I:) I't.. (4.li III) 

ELECTIlICtU, CHAIlACTERISTlCS 

90-132 V or 1Il0-2ti4 V (sel('ctabll') 
47-63 liz 
12 ampo (AC) 

ENI"RONIflENTA£ SPECIFICATIONS 

Operating l!·mperaturt·: 0-40°(; (32-104°1') amhil'llt 
Operating humidity: Maximum o[ H,,% r('laLiw humi(lity. 
1I(IIl-C(lnd(~nsing 

ORDERING INI'ORIJIA'fION 
KitOlti(' 
plll0101-.1'1'I) 

plllllll-.ITIl 

III WI! 

pl1l2121-.ITIl 

1110 I tlI'·\'I'CH!iIl 

11111 W\TCHliIJ 
1112121WI'CHI)IJ 

Contl'llts 
1~1(;r: system 10 Mllz HOH(i/HOHH 
support kit [01' IBM PC hoot. Inl'lucll'o 
probe. chassis. and host int1'l'fal'(' 
1ll0dlll(' anti SOn.I\'lI\·. 
1~ICr: syotl'1II 10 ~ll1z HO 1 !Iii support 
kit lill' IIl~1 I'C host. Incilld!'o proiM', 
l'hasois. host illlel'fa,'!' 1II0duli' anti 
soll\\w'('. "I)tt·: 1'0[' Hll I HH support. 
till' IIIIOH optionlwlOl\' nUlSt also 11(' 
o('(It·I'c·d. 
10 -'ll1z HOIHH support ('01l1t'l'si'H1 kit 
to ('011\('l't HOIBIi pl'oil(' to HOIHH 
pl'olll'. 
1~ICr: systl'm, I 0 ~llIz H02Hti support 
kit lill' IB~I I'C XI' IlOot. Includc's 
proil('. dlassis. host int('rf,I!'I' mociuli' 
and son wal\·. 
1~ICr: sYst('m III ~llJz HOHG/IIllHH 
support kit with iI'IIl' Perthrmance 
'\nalysis 'Ihol [01' PC :\T host. Includes 
!"Ief: proill'. {'hassis, hm;t intl'l'far(' 
module, il"\'I' toolOptiOIl, !'ailles and 
:-;0[(11'<1(,['. Also inrlull('s iC-Hn (,()1lIf1ili·r. 
Hn ~lat'ro :\ss('llIhl('I', Utilities. an(1 
Ar:IlIT tnt 1~liltll'. 
As al>ovl'lill' 10 Mllz 110 IIIIi sllflport. 
As al>o\1' lill' 10 Mllz H02111i sllpport. 
Notl': C-2Hli alld RLL·2Hll ;md 
M;M-2Hn llIust 1>1' o('[lc'n~1 separately. 
1"ICr: I'C AT hOot software. Iliciudes 
ICr:VII·:W'· wintilllwd hlillHIII illt(·I-I'<II'e. 

Not": 1"lel': proill's, c1tassis. slln.wa('['. (';tilles ami il"W 
Opt.illiiS <11'(' availahlt' s('paratd,. 
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I£E-286 IN-£IR£UIT EMULATOR 

HI6H PEIlI'OllIflANO IlEtlL-l'lfflE EffllfMl'lON 
Inters ICE-286 emulator delivers real-time emulation for the 80286 microprocessor at speeds up to 
12_5 MHz. The In-clrcult emulator Is a versatile and emclent tool for developing, debugging and 
testing products designed with the Intel 80286 microprocessor. The ICE-2B6 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-2B6) as well as high-level 
languages such as Inters 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 ICE-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. 

10-:lB6 FE..tl'lfIlES 
• Full 12.5 MHz Emulation Speed 
• 2K ByteS Deep Trace Memory 
• Two-Level Breakpoints with Occurrence 

Counters 
• Single-Step Capability 
• 128K ByteS Zero Wait-State Mapped Memory 
• Support For Protected and Real Modes 
• High-Level Language Support 
• Symbolic Debug 

• NumeriC Processor Extension Support 
• R8-232-C and GPIB Communication Links 
• Crystal Power Accessory 
• Interface for Intel Performance Analysis Tool 

(iPAT) 
• Interface for Optional General Purpose Logic 

Analyzer 
.• Tutorial Software 
• Complete Intel Service and Support 

i~ ______________________ __ 
lmel CurporalJon assumes no responsIbiliLy for \he use rJ any arc:ul!.ry oUler than CiI'O.lIL/'y embodied In an lmel pnJducL. Nil OLller nrruil p8LCllliOCll.'ICS orc 
Implilld. Information rodained herein supersedes previously pubUtihed spetiflCMIon8 on UJese dcvi008 rrum lolel and hlliUlljod. \tJ r.hanCc wllJluuL nuLice. 

C)IDId CAvporatlDA 1988 
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"'GilESI' EffllfU'I'ION SPEED 
AVIIIUB£B 'I'ODIII' 
The ICE·286 emulator supports development and debug of 
time-critical hardware and software using Intel's 12.5 MHz 
80286 microprocessor. 

llB'l'llllCE SOITWAIlE 'l'RIIC«S 
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 now and 
behavior characteristics. 

III1BDWIIIlE BIlBII«rfJINTS mR 
COfflPUX DEBlfG 
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 110 reads or writes. Additionally. event 
counters provide another )evel of breakpoint control for 
sophisticated state machine constructs used to specify 
emulation breakpointSJtracepoints. 

SM!lII OR UllGE S'I'EPS 
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. 

DEBlfG CODE Wl'I'llOfJ'I'li PIlO'I'O'I'I'PE 
Even before prototype hardware is available. the ICE·286 
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 110 resource addressing in 4K 
increments. The CPA provides emulator diagnostics as well 
as the ability to use the emulator without a prototype. 

PIlO'I'ECI'BD !lND REIII, MODES 
The ICE·286 emulator has full access to all protected·mode 
registers and permits mudification of register contents. 
Protected mode of execution if beneficial for secure. 
multitasking applications. 

II1GII-lElla UNGlJJIGE SlfPPORI' 
OPI'IftllZED mlllN'I'EI 'I'OOIS 
The ICE·286 supports emulation for programs written in 
Intel's ASM 286 and ASM 86 or any of the Intel high·level. 
languages: 

PUM·286186 
Pascal·2861B6 

Fortran·286/86 
C·2861B6 

These languages are optimized for Intel component 
archite,ctures to deliver a tightly inte{:l'ated. high 
performance development llnvinmment. 

IfSEll-FllIENDII' Sl'ftIBOUCS IIID IN 
DEBIJG 
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. 

B02B7 NlfftlEllICS SlfPPOR'I' 
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. 

ftIlfl'l'lPIE IIIGII-SPEED 
COftlftllfNI€,fl'ION UN«S 
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 (11<.:1<.:«;·488) GPIB 
communication board provides parallel transfers at rates up 
to 300K bytes per second. 

. SOF'l'WAIlB IINAII'SIS (IPII'I') 
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 iPA1: 

BIf"''I'-IN SlfPPOll'l' mR UJGIC 
!lNIIII'SIS 
General·purpose logic analyzers can be used in conjunction 
with the IC«;·286 to provide detailed timing of specific . 
events. The IC«;·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. 

WOIlUlWIDE SERIIICE !lND SlfPPOIlT 
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 

PERSONtiL COlflPIJTEIl 
IlEQIJIREMENTS 
The ICE·286 emulator is hosted on an 113M PC AT. The 
rmulatur has been tested and evaluated on an IBM J>C AT. 
Thr PC AT must meet the following minimllm rt'qlliremt~nts: 
• 640K Bytes or Memory 
• Intrl Above Board with at Lt'llst 1 M Byte OIl' r:xpansion 

Memory 
• Ofl(' 3601\ l3ytrs or One 1.2M llytl'S Jo'loPI)Y Disk Drive 
• Ofl(' 20M Ilytrs f'ixed·Disk Driv(' 
• PC· DOS 3.2 or LaIN 
• ,\ &'rial Port (mM I OIl' OlM2) Slipporting Minimally at 

g6m B<lud Data Transfers, or a Natinnal Instruml'l1ts 
CPIB·PC2" Board. 

• IflM PC ~T fllOS 

ELECTRICtiL CONSIDElltlTHJNS 
leT IO:;Om'\ 

ENl'IllONMENTtiL SPECIFICtlTHJNS 
'l\'I1)IK'rmUn' I (Joe to ~O°C :\mhil'nt 
Stural(!' TI'll1pl'raturI' - 4()OC to 7()OC 

TIMING/DC CONSIDEIltiTlONS 

t:IJIIIPflNE1f7 ICE-2.W 
srt:t:. Sl'f!C, 

nRJtlllEfEM III'" /', • .,. /If._ ilia", 
S,stt'!TI(CI.I\) Illv. 
lime II 2:17 14 

PHt'SICtiL DESCRIPTION tlND 
CHtllltiCTERIS'I'ICS 
The ICE·286 Emulator consists of tht: Following componrnts: 

Wldlh Heilin LrBAlb 
rolt '""bes CIII. '""lies On. lome. c •. 

Emulator 
CuntrulllnlL 111.40 20.411 1.711 4.:111 211.70 !i2,H() 

1'(Jw('rBIlIJI)I} ViO J!).IIII 4.1:' 111.711 11.1111 27.f1l) 
lis«'r Pmilt' :1.711 !1.411 .6;, WI 7.1111 17.HII 
(lst'reahl!'1 
Pin' 22.1111 !i5J)() 

Ilingt'Cahlt' :1.411 M.lill 
Cr}slall'O\",I'1' 

'\('('t'Ss{)r~ 4.:111 111.\111 .Iill 1.:;0 1i.711 17.IKI 
Cp·, 1'lmlT 
(~1I11t· !I.IIII 22.HII 

o"t"11\ (1:1.'1 hj~h 
tHill' 1:1 2:1lI 14 2:lIi ORDERINGINFfJRMtI'I'ION 

H I{('wl J)ata !-idup i 
10 I~t'mll S('tlill 22 24 
1211 SlHtU:-:JPPClk " :1("1\1' 

dl'lay 1M 
1211 .~allJ:-.JII('al\ II inW11\c' 

dl'tay 211 :t 
1:1 \1I11I,,"ss \011111 !Ida, :12 I 
14 \\Tlh'tl.lIil \",lli,1 ,It'la} (I :1(1 II 
I.") \dtlll'SS/:-ilill1ls/tl,atil 

110al 0 :12 II 

(:tII1SIII: (1S(','(;uitll' fill' atltlllitlilCll SIJc't'i1i('alil1lls, 

ICE286 

20 

ICr:2B()AB 

IlBlillSM21lGNL 

DH(iC2HGNL 

IlHGI'LM2HGNI, 
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ICI<:·2H6 NMOS System including ICI-: Sf 
W packages (Requires DOS 3.XX PC AT 
with !\bove Board) 
ICI';'2B6 NMOS Systrm inl'l\ll!ill~ ICE Sf 
W packagl's and Inters 2M Byll' Above 
Board (PCMIl 412;') (Rl'quirrs DOS 3.XX 
PC·AT) 
ICr:·2HH NMOS Systl'1ll induding ICr: Sf 
W Paekagl'S and thl' il'lI'1' systl'm 
(Rl'lJUirl'S DOS :I.XX PC /,1' with I\hO\l' 
BoaI'd) 
2H(lmacl'O assl'mhll'1' 21l() huilcll'I'l 
hilldl'l'fmapPl'l' uLiIiLiI's Fnt' DOS :l.XX. 
2HG C ("(Impill'I' and I'UII \.illl\' Iihl'iII'il'S 
lill' DOS :1.XX. 
2HIi I'IJM l'Ompill'I' 1'01' DOS :l.XX. 



INTEL38fP' FAMILY DEVELOPMENT SUPPORT 

COMftlEIIENSIJ'E DEJ'EUJPMENI' SIJPPfHlI' I'fJIlI'HE 
IlfI'E"3Bfr FtlMI"., OF MICfl(JPIltJCESSfJIlS 
The perfect complement to the Inte1386" Family of microprocessors is the optimum development 
solution. From a single source. Intel. comes a complete. synergistic hardware and software 
development toolset. delivering full access ill 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 silch as symbolic debugging. And you'lI 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. . 

1'Etl.I'IJIlES 
• Comprehensive support for the full 32 bit 

Intel386 .architecture. including protected 
mode and 4 gigabyte physical memory 
addressing 

• Source line display and symbolics allow 
debugging In the context of the original 
program 

• Architectural extensions in Intel high·level 
languages provides for manipulating 
hardware directly without assembly language 
routines 

• A common object code format (OMF·386) 
supports the Intermixing of modules written 
in various languages 

• ROM-able code is output directly from the 
language tools. significantly reducing the . 
effort necessary to Integrate software into the 
final target system . 

• Support for the 80387 numeric coproceSsor 

i~ ________________________ _ 
hUl CmporaUon aamea no responsibility for the UIC d any CIrcuitry ether than c.ircui.lry embodied In an InIB! prodUCL No other clrculL pa\eJI\ Ilmnses are 
1m •. InfonnlUon corulncd berm supcrsedea previOUsly published spectf\altion. on tbeae devices fmm lnI.eIand Is sub)eU to chan&e wIUlouI. notice. 

"""'ber.l988 o Id.cI CorporaUon 1888 Order Number: 2808()8.001 
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COIO'Il.E 
WITH 

CREATiAND 
UINTAN 
U8IWUES WITH 

ILI·i 1 

npft! •. Intel Microprocessor f)e~doprnellt ~:nvironrnl'nt 

ASM-3B6 MA€RO ASSEItIBI.ER 
ASM·386 is a "high·level" macro assemhler for the 
Intel386 Family. ASM·386 offers many fr.alures 
normally found only in high· level languages. The ma('ro 
facility in ASM·3S6 saves development time hy 
allowing common program sequences to be coded only 
once. The assembly language Is strongly typed. 
performing extensive checks on the usage of varia hies 
and lahels. 

Other ASM·3A6 features include: 

• "High·level" assemhler mnemonics 10 simplil'y the 
language 

• Structures and records for data representation 
• Upward compatibility with ASM·286 

PUItl-3B6 €OItlP'LER 
PIJM·386 is a structured high· level system 
implementation language for the Intel386 f'dmily. 
PlJM·386 supports the implementation of prou~'t!'d 
operating system software by providing huilt·in 
procedures and variables to access the Intel3R6 
arehitecture. 

~'or efficient code wnrration, PlJM·3S6 fe<ltures four 
levels of optimization, a virtual symhol tahle, and four 
models of program size and memory usage. 

Other PlJM·3S6 features include: 

• The ability to defin(' a proredure as an int('rrupt 
handler as well as Facilities fol' generating inu'rrupts 

• Direct suppurt of byte, half·\\IJrd. and word input 
and output from microprocessor ports 

• Upward compatibility with PL/M·2R6 and PIJ~Hj() 
80uree code 

I'lJM':lfl(l cumhin.,s tht' l"'l",fits of a high·!l'Vt'I 
language lIilh tht' ahility to m'(X'SS th!' Inll'1386 
archit(~'tufl'. I-lJl'lh(' d(wlollm('nt of sysll'ms sorlwaJ'('. 
PIJ\I·38G is a ('Ost1'ff.'c'liw altl'rnatiVl' to usst'mhlv 
languaw JJ/'fJgr~mming. ' 

1:-3B6 €OItlP'LER 
C':l86 IJrin~s t.h(' G language to tht' Intl'l3B6 ~lmlily. 
I'hr cO(I(' ('ffici!'ncy. G·3R6 f('al.ul'es two l!'Vl'Is 0[' 
oplimization, I hr!'l' modrls 0[' pmgram siZt' and 
nll'mory U8a!.'t', and an !'xtn'mely l'fficimt l'l'gistl'r 
allocator. Th(' C·386 compiler t'liminales common cod(', 
t'liminatl's J'('dundant loads and stores, and fI'SolVl'S 
span dl'pl'l1dt'nci('s (shoru'ns brandlt's) within a 
pflJgram. 

C·3R6 allows Full access to the Intt'I386 architl'CtufI' 
thmugh mntflJl of hit rields, pointers. addJ'('Ss('s, and 
register allocations. 

Ollx'r G·386 fmtur!'s includ!': 

• An int('rrupt din~'ti\'(' d('rining a function as an 
interrupt funrtion 

• Built·in funrlions allow dil'l'Ct accl'SS to th(, 
mi('J'opflJC('Ss(JI' through tht' inlinr inSl'rtion of 
marhifl(' cocl(' 

• SlruClufl' assignmmls. functions taking struclur(' 
arguml'nls. andl'l'lurning struclufl'S. and th(' \oid 
and mum (lata tyP('S 

Th(' C-:18li I'lmtinll' Iihl'a!'Y is impl('m('nt('d in lay('I'8. 
Thl' uppl'r la~('J'S inl'lud(' till' standafll I/O lihrar\, 
(STDIO), 11!('mOl'Y rnanag('m('nt mulim's. CUI1\('rSion 
roUlilws, and string manipulation routines. TIl(' 101l\'st 
laY('I', op('I'atin~ systPI11 interfan' routim's, is 
d(x'ul11('ntl'tI rOl' adaptation to lh(' target ('11\ ironmmt. 
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RU-3Bti'" REUJCIiI'ION, UNKAGE, 
liND UBRliRt' 'l'OtJ£S 
The RLL-386'" relocation. linkage. and library tools are 
a cohesive set of utilities featuring comprehensive 
support of the fullintel386 architecturc_ 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. 
PUM. 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_ 

Iida-3Bti'" CROSS CfJMPIMl'lfJN 
PIiCKAGE 
The Ada-386ft Cross-Compilation Package is a 
complete development environment for embedded real­
time Ada applications for the 386 mlcroprocessor_ The 
Ada cross compiler. which runs under VAXNMS. 
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 debuggcr 
working in unison with a small debug monitor supplied 
in PROM. Code can also be downloaded and debugged 
using Inters ICE"'-386 In-Circuit Emulator. 

Other Ada-386 features include: 

• The ability to directly call Inters 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 

INI'E£3Bti'" PAMl£t'IN-tJIRCI111' 
EMI1M'l'fJRS 
Intel386 Family in-circuit emulators embody exclusive 
technology that gives the emulator acoess to internal 
processor states that are accessible in no other way. 
Intel386 microprnoessors fetch and execute 
instructions in parallel; fetched instructions are not 
necessarily executed. Because of this. an emulator 
without this acoess to internal processor states is 
prone to error in determining what actually occurred 
inside the mlcroprocessor. With Inters exclusive 
technology. Intel386 Family emulators are one hundred 
percent accurate. 

Other features of Intel386 Family in:circuit emulators 
include: 

• Unparallcled support of the Intel386 architecture. 
notably the native protected mode 

• Emulation at clock speeds to 25MHz and full-
featured 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. Suurce lXllIe 
associated with a given line number call be displayed. 
as can the type information of variables. such 8S byte. 
word. record. or array. Microprocessor data structures. 
such as registers. descriptor tables. and page tables. 
r,an also be examined and modified USing symbolic 
names. The symbolic debugging information for use 
with Intel development tools is produced only by Intel 
languages. 

MfJNl'l'fJR-3BIi'" SfJlTWIiRE 
DEBI16GER 
MONITOR -386'" is a software debugger for 386 and 
386SX-based systems. MONlTOR-386 provides 
program execution control and symbolic processor and 
mcmory 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 aS8embler allows users to 
display memory as and patch memory with 
80386/80387 mnemonics 

MONITOR-386. used in conjunction with Intel single 
board computers iSR~ 386122 and iSRC 386/116. can 
debug software before a functional prototype of the 
target system is available. 
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IP.4I'-3B6'" PEIlI'tJIlItI.4NCE 
.4N.4£I'SIS 'I'OfJI. 
iPAT·386'" performance analysis tool provides analysis 
of real·time software executing on a 38f>.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 iPA'I~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 ICr.·386'" in-circuit emulator to control test 
conditions. 

IPAT·386 provides real·time analysis up to 20M Hz. 
performance profiles of up to 125 partitions. and code 
execution coverage analysis over 252K. 

fjEllI'IfJE, SIJPPfJIl'l', .4ND 
'I'Il.4ININ6 
'1'0 augment Its development tools. Intel otTers a full 
array uf seminars. classes. and Workshops. field 
application engineering expertise. hotllne technical 
support. and on·site service. 

PIlOIIIJCI' SIJPPfJIlT ItI.4TIUX 

~ -- .. -- 3'1. -II4IXIJ\tIS . 

ASM-386 Macro Assembler ... ... ... ... ... 
PUM·386 C.ompilf!r ... ". ... ". ... 
C-386 Complier ". ... ... ... ... 
RLL-386 Relocation. ". ... ... ... ... 
Linkage. and Library tools 

Ada-386 CmM CrunpilaUon ". .. 
raclage 

Intel386 Family In-(''ircult ... ... .. ... 
Emulators 

Monl1.Or-386 Stilware ". ... ... 
Debu_ 

IPAT·388 l\'rfonnal1l'l' ... ... 
Anolyms Toul 

InI<l366. 386. 386SX. 376. ICE. and iSBC are trademark. 0/ Intel COl1Xlrallon. 
VAX and VMS are registered trademarks or Ditlltul Equipment Corporation. 

fJIlDEIlIN61N1'tJ1l1tI.4'1'10N 
fur direct information on Intel's Development Tools. or 
for the number of your nearest sales office or 
distributor. call 800-874·6835 (U.S.). fur information 
or literature on additional Intel products. call 
800-548·4725 (U.S. and Canada). 
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Tel: (918) 252-7537 : 91 60..5929 TWX: 05-349-71 

~ioneer Electronics r~f~jl~~~fs~n~:.~~~~or~~ i~!~:~}~f1~d~~ ~~:~9~S 
Hamilton/Avne! Electronics tZentronics 

o Fairport Park 2975 Moorland Road B Tilbury Court 
Fairport 14450 Tulsa 74146 New Berlin 53151 ~~f:(.rll~) 4~~~9~ ~;J~~a:d3?lk~ Tel: (918) 252-7297 ~;Jr~~~?l53ff3 Tel: (414) 784-4510 

TWX: 910-262-1182 TWX: 06-97&-78 
OREGON 

NORTH CAAOUNA tPioneer Electronics 
CANADA 

tZentronics 
tAlmac Electronics Corp. 18260 Kramer 155 Colonnade Road 

tArrOw Electronics.lnc. 1885 N.W.169th Place Austin 78758 Unit 17 
240 Greensdairy Road Beaverton 97005 Tel: (512) 635-4000 ALBERTA Nepean K2E 7Kl 

~~r~r8~W6 
Tel: (503) 629-8090 TWX: 910-874-1323 Tel: (613) 22&-8840 
TWX: 910-467-8746 Hamilton/Avnet ElectrOniCS 

tPioneer Electronics 2816 21st Street N.E. Zentronics 
~amilton/Avnet Electronics b~~!~ ~5~a Road ~~~:2~7~!~286 

60-1313 Border 51. 
~Hamilto':l/Avnet Electronics 24 5.w. Jean Road ~t(~ ~~~7~~7 R~~~ Stf~eoltesl Drive Bldg. C, Suite 10 ~~~1~3:S'i5~ 
~8~~~S;2~~6 ~~(5~)~~J~r Zentronlcs QUEBEC 

TWX: 910-455-8179 tPioneer Electronics 
~aoo Nl04t~ Avenue N.E. 5853 Point West Drive tArrow Electronics Inc. 

~~~~~~~~~~~:~! ~r~.p, Inc. 
Wyle Distribution Group Houston 77036 

~:i~(~~3I~~2~~21 
4050 Jean Talon Quest 

5250 N.E. Elam Young Parkway Tel: (713) 988-5555 Montreal H4P lWl 
Charlotte 28210 Suite 600 TWX: 910-881-1606 ~~~6~~15~9g511 ~919) 527-8188 Hillsboro 97124 BRITISH COLUMBIA 

: 810-621-0366 Tel: (503) 640-6000 Wyle Distribution Group 
TWX: 910-460-2203 1810 Greenville Avenue 

l~~~~on~~~~~~~onics 
Arrow Electronics, Inc. 

OHIO Richardson 75081 909 Charest Blvd. 
PENNSYLVANIA Tel: (214) 235-9953 Quebec JIN 2C9 

Arrow Electronics, Inc. Tel: (604) 437-8667 Tel: (418) 687-4231 
7620 McEwen Road Arrow Electronics. Inc. UTAH TWX: 05-13388 
Centerville 45-459 650 Seco Road Zentronics 

~~J~~i9~56~ Monroeville 15146 Arrow Electronics 
~~!~~~ ~J~~wrt Road 

Hamilton/Avnet Electronics 
Tel: (412) 85&-7000 1946 Parkway Blvd. 2795 Halpern 

¥:i~ (~~i ~j~::~~9 Tel: (604) 273-5575 SI. laurent H2E 7Kl 
tArrow Electronics, Inc. Hamilton/Avnet Electronics lWX: 04-5077-89 ~~~J{~2~-1~ 6238 Cochran Road ~~b~~beh"5~38' Solon 44139 tHamilton/Avnet ElectroniCS MANITOBA 

~~J~~4Jli:~~ Tel: (41~) 281-4150 1585 West 2100 South Zentronics 

i::~ (~~i ~j~_::JJ9 Zentronics ~~.7 ~~~~~~1r 1 M3 Pioneer Electronics 60-1313 Border Unit 60 
tHamiltOn/Avnet Electronics 259 Kappa Drive lWX: 910-925-4018 

~~t(~ ~~~I~~i ~~6~!;il.t-I500 54 Senate Drive ~~~:s(~1rgh7~~~g~oo 
~~J;~~~:' 

Wyle Distribution Group 
lWX: 710-795-3122 1325 West 2200 South ONTARIO 

Suite E 
tPioneer{TechnologiesGroup.lnc. ~j:s:~~!:eg'7f-~~g3 Arrow Electronics. Inc. 

Hamilton/Avnet Electronics Delaware Valley 36 Antares Dr. 

~:e~~~:7e 1~~~am21' 261 Gibralter Road Nepean K2E 7W5 
Horsham 19044 WASHINGTON Tel: (613) 22&-6903 

~~Jfb!'2~~~52 w~~n~~~~08 tAlmac Electronics Corp. Arrow Electronics. Inc. 
14380 S.E. Eastgate Way 1093, Meyerside 

wamilton/Avnet Electronics TEXAS Bellevue 98007 
~~~s(~f:lu~::::~~6~M4 w:s~~~s:g881Blvd. Tel: (206) 643-9992 

tArrow Electronics, Inc. lWX: 910-444-2067 TWX: 06-218213 
Tel: (614) 882-7004 3220 Commander Drive 

Carrollton 75006 Arrow Electronics. Inc. tHamilton/Avnel Electronics 

lmn~~=~'iro~~evard ~~J1~~~3~ 19540 68th Ave. South 6845 Rexwood Road 
Kent 98032 Units 3-4-5 

Dayton 45424 Tel: (206) 575-4420 
~~n~f:)uSh~~I31R2 ~~J~~~~ tArrow Electronics. Inc. 

10899 Kinghurst t~:~il:fW~~~~tS~:~onics lWX: 6'0-492-8867 
Suite 100 

tPioneer Electronics Houston 77099 Bellevue 98005 Hamilton/Avnet Electronics 
4800 E. 131 sl Street ~J~~~ Tel: (206) 643-3950 6845 Rexwood Road 
Cleveland 44105 lWX: 910-443-2469 Unit 6 

~~J~l&8b~2~ tArrow Electronics. Inc. '1"?i8J>~~i.b=ns~:~p ~~f:(~;:)u~:7~i.r2 
2227 W. Braker lane 
Austin 78758 Redmond 98052 
Tel: (512) 835-4180 
TWX: 910-874-1348 

Tel: (206) 881-1150 

tHamiiton/Avnet Electronics 
1807 W. Braker lane 
Austin 78758 
Tel: (512) 637-8911 
TWX: 910-874-1319 

tMicrocompute1" Sy$tem Technical Distributor Center CG/SALEfl11088 
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DENMARK 

Intel 
Glentevej 61, 3Td Floor 

~!~4~ro~r:~O ~ 
TLX: 19567 

FINLAND 

Intel 
RuosUanlie2 
00390 Helsinki 
Tel: (358) 0 544 644 
Tl.X: 123332 

FRANCE 

Intel 
'. Rue Edison-BP 303 
78054 51. Quentin-en·Yvelines Cedex 

~~~~9~~ ~O 57 70 00 

Inlel· 
4, Quai des Etroits 
69321 Lyon Cedex 05 

i~~~1M~~! 78424089 

EUROPEAN SALES OFFICES 

WEST GERMANY 

Intel· 
Dornacher Strasse 1 
8016 Feldkirchen bei Muenchen 

irX~~:~g~~?90992-0 
FAX: 904-3948 

Intel 
Hohenzollern Strasse 5 
3000 Hannover 1 
Tel: (49) 0511/344081 
TLX: 9-23625 

Intel 
Abraham Lincoln Strasse 16-18 
6200 Wiesbaden 
Tel: (49) 06121/7605-0 
TLX: 4_186183 

Intel 
Zettachring IDA 

~lli~~1fiflg8728-0 

ISRAEL 

Intel· 
Atidim Industrial Park-Neve Sharet 
P.O. Box 43202 
Tel-Aviv 61430 
Tel: (972) 03-498060 
TLX: 371215 

ITALY 

Inlel' 
Milanofiori Palazzo E 
20090 Assago 
Milano 

it:~~1~~~ 8244071 

NETHERLANDS 

Inlel' 

~6~eAVM~~~:~a~3 
Tel: (31) 10.407.11.11 
TLX: 22283 

NORWAY 

Intel 
Hvamveien 4·PO Box 92 
2013 Skjetten 

i~f~~o(fh 842 420 

SPAIN 

Inlel 
Zurbaran,28 
28010 Madrid 
Tel: (34) 410 40 04 
TLX: 46880 

SWEDEN 

Intel' 

~7\V~~esof~a 
Tel: (46) 8 734 01 00 
TLX: 12261 

SWITZERLAND 

Intel 
Zuerichstrasse 
8185 Winkel·Rueli bel Zuerich 

it::(~~5~VrO 62 62 

UNITED KINGDOM 

Intel' 

~~~Jo~.a~iltShire SN3 lRJ 

i~~~~~m 696000 

EUROPEAN DISTRIBUTORS / REPRESENTATIVES 

AUSTRIA WEST GERMANY NETHERLANDS UNITED KINGDOM 

Bacher Electronics G,m.b.H. Electronic 2000 AG Koning en Hartman Accent Electronic Components ltd. 
AOlenm,uehlgasse 26 ~l:,~~~':n~~~~ 1~ 16~7e~~eo~ Jubilee House. Jubilee Road 
1120Wlen Letchworth, Herts SG6 tTL 
i~~~W1W~i2) 83 56 46-0 i~~1~2~~/42oo1'0 Tel: (31) 15609906 

TLX: 38250 
i~f~6~g2) 686666 

BELGIUM ITT Multikomponent GmbH NORWAY ~~~hw~~~~at~lt~~ms Postiach 1265 
Inelco Belgium SA Bahnhofstrasse 44 Nordisk Eleklronikk (Norge) A/S Western Road 
Av. des Croix de Guerra 94 

~~~(W!~~~i£S79 
Postboks 123 Bracknell RG121RW 

1120 Bruxelles Smedsvingen 4 iEif~7~ogr) 55333 
?f;boa~~~~~tenlaan, 94 1364 Hvalstad 

i~r~~o/~) 216 01 60 Jermyn GmbH i~:(WJ1ll) 84 62 10 
Jermyn 

1m Dachsstueck 9 Vestry Estate 

~~~~ 4~i:tj t 1508·0 PORTUGAL OtfOfd Road 
DENMARK Sevenoaks 

TLX: 415257-0 Ditram Kent TN14 5EU 
ITT-Multikomponenl Avenida Marques de Tomar, 46-A i~~t~I~I32) 450144 Naverland 29 Metrologie GmbH 1000 Lisboa 
2600 Gloslrup ~o:,~i~~;~~~!~e.,~9 Tel: (351)(1) 73 48 34 

MMD i~~~ !Wl 45 66 45 
TLX: 14182 

Tel: (49) 089[78042-0 Unit 8 Southview Park 
TL.X: 5213189 SPAIN Caversham 

FINLAND Reading . 
Proelectron Vertriebs GmbH ATC Electronica, SA Berkshire RG4 OAF 

OY Fintronic AB Max Planck Strasse 1-3 Plaza Ciudad de Viena, 6 i~t~~Mgx:,) 4816 66 Melkonkatu 24A 6072 Dreieich 28040 Madrid 
00210 Helsinki Tel: (49) 06103/3040 i~:(~i7~ 40 00 
i::i~~~2~k 6926022 TLX: 417903 Rapid Silicon 

Rapid House 
IRELAND ITT-SESA Denmark Street 

FRANCE ~:~~oMjlad~\:ngel, 21-3 High Wycombe, 
Micro Marketing Ltd. Buckl~hamshlre HP11 2ER 

Generim Glenageary Office Park i~!~;4~~9 09 57 
Tel: (44 (0494) 442266 

Z.A. de Courtaboeuf Glenageary TLX: 7931 
Av. de la Baltiqu&-BP 88 Co. Dublin 
91943 Les Ulis Codex Tel: (21) (353) (01) 85 63 25 SWEDEN Rapid Systems 
m~W,9!.\'9 07 7. 7. TLX: 31584 Rapid House 

Nordisk Elektronik AB Denmark Street 
ISRAEL Huvudstagatan 1 High Wycombe 

~3~rrl.ntue des Solels 
Box 1409 Bucki~hamShir& HP11 2ER 

Eastronics Ltd. 171 27 Solna i~~44 7~r) 450244 SiUc 585 11 Rozanis Street i~~~~50t734 97 70 94663 Rungis Cedex P.O.B.393OO 

i~~~~:5 60 04 00 
Tel·Aviv 61392 YUGOSLAVIA 
Tel: (972) 03-475151 SWITZERLAND 
TLX: 33638 Rapido Electronic Components S.p.a. 

~:~~°ci?K!~ieres Industrade A.G. Via C. Beccaria. 8 
ITALY Hertistrasse 31 34133 Trieste 

4, avo Laurent--Cely 8304 Wallisellen Italia 
92606 Asnieres Cedex Intesl Tel: (41) (801) 83 05 04 0 i~~~%.t~f360555 Tet: (33) (1) 47 90 62 40 Divisione In Industries GmbH TLX: 56788 
TLX: 611448 Viale Milanofiori 

T ekelec·Airtronic 
Palazzo E/5 TURKEY 
20090 Assago 

Rue Carle Vernel • BP 2 Milano EMPA Electronic 
92315 Savres Cedex i~~~~)I~~1824701 Lindwurmstrasse 95A 

i~:(~J.lJU5 34 75 35 8000 Muenchen 2 

t~f! ~~I~rg~;:t~f2~' 
i~!~~8~~W53 80 570 

20092 Cinisello Balsamo 
Milano 

i~~~2~~440012 

'Field Application Location CGfSALE/111088 
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INTERNATIONAL SALES OFFICES 

AUSTRALIA 

Intel Australia Ply. Ltd.' 

~~~~mcB~~~!f.eve'6 
Crows Nest, NSW, 2065 
Tel: (2) 957-2744 
TLX: AA 20097 
FAX: (2}923-2632 

BRAZIL 

Intel Semlcondutores do Brasil L TOA 
Av. Paulista,1159-CJS 404/405 
01311· Sao Paulo· S.P. 
T 81: 55-11-287-5899 
TLX: 1153146 SAPI SR 
FAX: 55-11-212-7631 

CHINA/HONG KONG 

Intet Semiconductor Ltd," 
!D/F East Tower 
Sandeentsr 
Queonsway, Central 

~~I~f5~m.-S55 
TLX: 63869 ISHlHK HX 
FAX: (5) 8681-989 

JAPAN 

Intel Japan K.K. 
5-6 Tokedal, Tsukuba·shi 
Ibaraki.3OO-26 
Tel: 029747-8511 
TL.X:3656-160 
FAX: 029747-8450 

Intel Japan K.K.' 
Flower-HI~I Shin-machi Bldg. 
t-23-9 Shlnmachl 

~:F8~~:'~2~~kYO 154 
FAX: 03-427-7620 

Intel Japan KK" 

~~~2'HK~n~hg;ya' 
~~I~~:!~:~8~fitama 360 
FAX: 0485·24·7518 

~ff~~~C:,~~~~saShi-kOSU9i Bldg. 
915 Shinmaruko, Nakahara-ku 
Kawasaki-shi, Kanagawa 211 
Tel: 044-733-7011 
FAX: 044-733-7010 

JAPAN (Cont'd_) 

~R~~:~~!~~~~9i Bldg. 

~~~:ua.;1~~2~~37j\awa 243 

FAX: 0462-29-3781 

InteIJapanK.K.· 
RYOkuChi-Eki Bldg. 
2-4-1 Terauchl 

+~rO:~~~()g~saka 560 

FAX: 06-863-1084 

InteIJapanK.K. 
ShinmaruBldg. 
1-5-1 Marunouchi 
Chiyoda-ku. Tokyo 100 
Tel: 03-201-3621 
FAX: 03-201-68S0 

~::!,~a~~.~.K. 
1-16-20Nlshlkl 
Naka-ku,Nagoya-shi 
Aichi4S0 
Tel: OS2-204-1261 
FAX: OS2-204-128S 

KOREA 

Intel Technology Asia, Ltd. 
Business Center 16th FlOor 
61. YOi<!o-Dong. Young Deung Po-Ku 
Seoul 150 
Tel: (2) 784-8186, 8286, 8386 
Tue: K293121NTELKO 
FAX: (2) 784-8096 

SINGAPORE 

~nJ~IT~~a.a~~~:h~~I~ Ltd. 

GoldhillSquare 

~~~~ro.r:8\ 130 
Tue: 39921 INTEL 
FAX: 250-9256 

TAIWAN 

Intel Technology (Far East) Ltd. 
Taiwan Branch 
10fF, No. 205, Tun Hua N. Road 

+::~~2~-;~6-9660 
Tue: 131591NTELTWN 
FAX: 886-2-717-2455 

INTERNA TIONAL 
DISTRIBUTORS/REPRESENTATIVES 

ARGENTINA 

AUSTRALIA 

TLX: AA 30895 
FAX: 03-543-8179 

BRAZiL 

ElebraMicroelectrofJica 
R. Geraldo Flausina Gomes, 78 
9 Andar 
04575 - Sao Paulo - S.P. 
Tel: 011-55-11-534-9637 
TLX: 3911125131 ELBR SR 
FAX: 55-11-534-9424 

CHILE 

DIN Instruments 
Suecla2323 
Casilla 6055, Corrao 22 

~:~~-225-8139 
rLX: 440422 RUDY CZ 

CHINA/HOftG KONO 

'Fleld Application Location 

INDIA 

Micronic Devices 
Arun Complex 
No. 65 D.V.G. Road 
Basavanagudi 

~:I~~~~f2~gO~~' 
011-91-812-621-455 

TLX: 0845-8332 MD BG IN 

MicronicDevices 
Flat 403, Gagan Deep 
12, Rajendra Place 
NewOelhi 110 008 
Tel: 91-58-97-71 

01'-91-57-23S09 
TLX: 03163235 MONO IN 

MicronicDevices 
No. 516 Sth Floor 
Swaslik Chambers 
Sion, Trombay Road 
Chembur 

~~I~::_~~~O:ld 
Tue: 9531 171447 MoEV IN 

S&S Corporation 
Camden Business Center 
Suite 6 
1610 Blossom Hill Rd. 
San Jose. CA 95124 
U.S.A. 

+~~~~2i;8-6216 

JAPAN 

Asahi Electronics Co. Ltd. 
KMM Bldg. 2-14-1 Asano 
Kokurakita-ku 

~:~~~~~;~~~~2 
FAX: 093-551·7861 

C.ltoh Techno-Science Co., Ltd. 
4-8-1 Dobashi, Miyamae-ku 
Kawasaki-shi, Kanagawa 213 
Tel: 044-852-5121 
FAX: 044-877-4268 

JAPAN (Conl'd.) 

w:!~:~~ ~7~~~~~~~jaya 
~:~:a8~aa~~~kYO 15 

FAX: 03-487-8088 

OkayaKokf 
2-4-18Sakae 

~:I~~t2:2~~20J:6shl 460 
FAX: 052-204-2901 

Ryoyo Electro Corp. 
Konwa Bldg. 
1-12-22Tsukiji 

~~I~~~~4~tJf,'04 
FAX: 03-546-5044 

KOREA 

Samsung Semiconductor & 
Telecommunications Co., Ltd. 
150, 2-KA, Tafpyung-ro, Chung-ku 
Seoul 100 
Tel: 82-2·751-3987 
TlX: 27970 KORSST 
FAX: 82-2-753"{)967 

MEXICO 

DicopelS.A. 
Tochtli 368 Fracc. Ind. San Anlonio 

~~~~~~exico, o.F. 
Tel: 52-5-561-3211 
TLX: 1773790 olCOME 

NEW ZEALAND 

Switch Enterprises 
36 Olive Road 
Penrose,Auckland 
AnN: Dean Danford 
Tel: 64-9-591155 
FAX: 64-9-592581 

SINGAPORE 

SOUTH AFRICA 

Eleclronic Building Elements, Pty. Ltd. 
P.O. Box 4609 
Pine Square, lBthStreet . 
Hazelwood, Pretoria 0001 
Tel: 27-12-469921 
Tue: 3-227786 SA 
FAX: 0927-012-46-9221 

TAIWAN 

Micro Electronics Corporation 

~~r!~5R~i.'CP. Shen East Rd. 

Tel: 886-2-501-8231 
FAX; 886-2-501-4265 

Sertek 
5FL, 135 Sec. 2 
Chlen-Kuo N. Ad. 

~~~.'0479 
Tel: (02~ 5010055 

FAX: f821 ~=l 
VENEZUELA 

P. BenavidesS.A. 
AvilanesaAio 
Residencia Kamarata 
Locales 4 A 17 
La Candelaria, Caracas 
Tel: 58-2-57t-0396 
TLX: 28450 PBVEN VC 
FAX: 58-2-572-3321 

CG/SALE/l I 1 088 
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........... 
Intel Corp. 
5015 Bradford Or., #2 
Huntsville 35805 
Tel: (205) 830-4010 

ARIZONA 

Intel Corp. 
11225 N.28tt1 Dr. 
Suite D-214 
Phoenix 85029 
Tel: (602) 869-4980 

Intel Corp. 
500 E. F.ry Blvd., Suite M-tS 
Sierra Vista 85635 
Tel: (602) 459-5010 

~n,~ ~~i Dorado Place 
Suite 301 
Tucson 85715 
Tel: (602) 29g.6815 

CAUFORNlA 

Intel Corp. 
21515 Vanowen Street 
Suite 116 

¥~:8r;~~ 
Ime/Corp. 
2250 E. Imperial Highway 
Suite 218 

~eI~1£d~~ 
Intel Corp. 

~~SO:~15~~' 
Tel: (916) 351·6143 

~~!;~ ~~Xl~ulte 101 
Tel: (916) 92Q-.8096 

Intel Corp. 
-4350 Executive Drive 
Suite 105 

¥: (~~04~~~lJao 
Intel Corp." 
400 N. Tustin Avenue 
Suite 450 
Santa Ana 92705 

~J~~~5-m~ 
Intel Corp." 
San Tomas 4 
2700 San Tomes Expressway 
2nd Floof 
Santa Clara 95051 

~~~~5 
COLORADO 

Intel Corp. 
4445 NorttJpark Drive . 
Suite 100 

~:o~) ~~ 80907 

S:!~m St., Suite 915 

~~~39~'-~9 
COHHECnCUT 

Intel Corp. 
26 Mill Plain Rc.id 
2nd Aoor 

ir~tri\',~ 

CAUFORNIA 

2700 San Tomas Expressway 
Santa Ciara 95051 
Tel: (408) 97()"1700 

CALIFORNiA 

2700 San Tomas Expressway 
Santa Clara 95051 
Tel: (408) 986-8086 

DOMESTIC SERVICE OFFICES 
FLORIDA MICHIGAN NORTH CAROLINA 

=1f.~:6thWay Intel Corp. Intel Corp. 
7071 Orchard Lake Road 5700 Executive Drive 

Suite 100 Suile 100 Suite 213 
Ft. Lauderdale 33309 West Bloomfield 48033 Charlotte2B212 

~~~b?~ Tel: (313) 851-8096 Tel: (704) 568-8966 

FAX: 305-772-8193 MINNESOTA Intel Corp. 
2306 W. Meadowview Road 

~n~ <f.Cf.·Lee Blvd. 
Intel Corp. Suite 206 
3500 W. BOth St, Suite 360 Greensboro 27407 

Suite 340 Bloomin~on 55431 Tel: (919) 294-1541 
Orlando 32822 Tel: (612 835-6722 

~~~~~= TWX: 91 576-2867 Intal Corp. 

MISSOURI ~~~ fa'iliff Road 

~~t~~~'Streel North Intel Corp. ,~:~~~9r7~7-8022 
Suite 170 4203 Earth City Expressway 
SI. Petersburg 33716 SUile131 OHIO 

~~X~88~i~~~~~~ Earth City 63045 
Tel: (314)291-1990 Intel Corp.' 

3401 Park. Center Drive 
GEORGIA NEW JERSEY Suite 220 

Dayton 45414 
Intel Corp. ~~lt;:~~8za 111 ~~~J~~9s't~l;2~ 3280 Pointe Parkway 
Suite 200 Raritan Center 
Norcross 30092 Edison 08817 Intel Corp: 
Tel: (404) 449-0541 Tel: (201)225-3000 25700 Science Park. Dr. 

Suite 100 
IUINQIS Beachwood 44122 

m~I~rTa'~ngale Road 
~~J~~S:i~tl:8 

Suite 400 OKLAHOMA 

~:(~~~~~~J:i~ Intel Corp.- ~Jg~ ~rgroadway Parkway 109 Office Center 
INDIANA 328 Newman Springs Road SUlle115 

Red Bank 07701 Oklahoma City 73162 
IntalCorp. Tel: (201) 747-2233 Tel: (405) 84~8086 
8777 Purdue Road 
Suite 125 ~~rg~~ate Center 

OREGON 

~e~~~~~~~ 75 Uvlngston Avenue tntelCorp. 
First Floor 15254 NW. Greenbriar Parkway 

IOWA Roseland 07068 Building B 
Tel: (201)740-0111 Beaverton 97006 

Intel Corp. FAX: 201·740-0626 ~~gr~ti~~541, 1930 51. Andrews Drive N.E. 
2nd FlOor NEWMEXfCO 
Cedar Rapids 52402 
Tel: (319) 393-5510 Intel Corp. 

8500 Manaur Boulevard N.E. 
~~~ ~W.·Elam Young Parl<way 
Hillsboro 97123 

KANSAS Suite B 295 Tel: (503) 681-8080 

Intel Corp. ~e~:u~~2~JJ: PENNSYLVANIA 
8400 W. 11 Oth Street 
Suite 170 NEW YORK 
Ovarland P8J1o: 66210 
Tel: (913) 345-2727 

MARYLAND 

IntalCol'p: 
73~ 1 Parkway Drive South Intel Corp.' 
SUlleC Intel Corp.' 400 Penn Center Blvd. 
Hanover 21076 ~~~sJ~s Offlce Pari< Suite 610 

~J~~b?s9JIi~5~ ~;J~b.~~)1359~ 
~::s~~rgh8~i~~70 

Inlel Corp. PUERTO RICO 
7833 Walker Drive tntelCorp: 
SuHe5SO 300 Motor Parkway Intel Microprocessor i;:OIp. 
Greenbelt 20770 

~rJan:~2\~6 
South Industrial Pari< 

Tel: (301) 441-1020 P.O. Box 910 
Las Piedras 00671 

MASSACHUSEITS Tel: (809)733-8616 
Intel Corp. 

TEXAS ~:!.f:!borp. Center ~~~roo~~~,:~ Centar 

3 Carlisle Road Fishkill 12524 Intal Corp. 
2nd Floor ~:'X~~lt:~:3m 313 E. Anderson Lane 
Westford 01886 Sulta3U 

~J:~~~ Austin 78752 
Tel: (512) 454-3626 

CUSTOMER TRAINING CENTERS 
ILLINOIS 

~8~m~~~nRorurja'300 
Tel: (312) 3f0-5700 

MASSACHUSETTS 

3C8rUsie Road 
Westford 01886 
Tel: (508) 692-1000 

MARYLAND 

7833 Walker Dr., 4th Floor 
Greenbelt 20770 
Tel: (301) 220-3380 

SYSTEMS ENGINEERING OFFICES 
IWNOIS NEW YORK 

~!:im":,~n~~jl300 
Tel: (312) 3fO-8031 

300 Motor Parkway 

~~~fft~q;3~~ 

TEXAS (Cont'd.) 

InlelCorp: 
12000 Ford Road 
Suite 400 
Dallas 75234 

~~IX~~\4J~:l:~~ 

~rm ~~t: ~reeway 
Suite 1490 
Houston 77074 

~J;~~bWi~4a:a 
UTAH 

Intel Corp. 
0428 East 8400 South 
Suite 104 

~e~~:~:: dg:.a05 1 

VIRGINIA 

Intel Corp. 
1504 5anla Rosa Road 
Suite lOB 
Richmond 23288 
Tel: (804) 282·5668 

WASHINGTON 

~~':I,~~'Avenue N.E. 
Suite 386 
Bellevue 98004 

~l~1:N3!f~~ 

~:r,r.~lIan Road 
Suite 102 
Spokane 99206 
Tel: (509) 928-8086 

WISCONSIN 

Intel Corp. 
330 S. Executive Dr. 
Suite 102 
Brookfield 53005 
Tel: (414) 7804-8087 
FAX: (414) 796-2115 

CANADA 
BRITISH COLUMBIA 

Intel Semiconductor of Canada, Ltd. 

~~~a~n:~~ ':LBj' Suite 202 

Tel: (60'4) 298-0387 
FAX: (604) 298-8234 

ONTARIO 

Intel Semiconductor of Canada, Ltd. 
2650 Queensview Drive 
Suite 250 
Ottawa K2B 6H6 

~~:(~.ffl59714 

Intel Semiconductor 01 Canada, Ltd. , 

QUEBEC 

Intel Sem!¢onductor 01 Canada, Ltd. 
620 Sf. John Boulevard 
Pointe Claire H9R 3K2 

~~J~~~:';~113~ 
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