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Unpacking and Inspection

Your ES 1800 emulator has been inspected and tested for electrical and mechar
defects before shipping, then configured for the line voltage requested. Although
emulator was carefully packed, check it for possible transit damage and verify that
following components are present.

If you find any damage, file a claim with the carrier and notify Applied Microsyst
Corporation. In the United States and Canada, call 800-426-3925 (206-882-200(
Washington) and ask for Customer Service. Outside the U.S. and Canada, pl
contact your local sales office or representative. Before turning on the emulator, pl
follow the instructions in Section 2, Getting Started.

Standard Equipment

1. Emulator chassis with power cord, includes two boards: main control b
and trace and break board

2. Processor specific equipment: emulation board and either an 80186/188
or an 80C186/C188 pod

3. ES 1800 Emulator User’s Manual for 8018X and 80C8X Microprocessors

Optional Equipment

Overlay memory board (choice of 128K, 256K, 512K, 1M or 2M)
Symbolic debug

Dynamic trace board

Time stamp module and manual addendum

Logic state analyzer pod

SCSI high spced communications: includes SCSI board, terminator res
network, SCSI cable and manual. PC version includes Emulex IB02 card.

7. ES Driver emulator control software, ES Driver User’s Manual and cable
8. Software debugger with associated manuals and cables
9. Compiler, assembler and associated manuals

I

10. Carrying case
11. Additional processor support: additional control board and pod

Preface



Service

Service

If the ES 1800 unit needs to be returned for repairs, please follow these instructions:

In the United States and Canada Call 800-426-3925 (in Washington, 206-882-
2000) and ask for Customer Service. They will
give you a return authorization number and
shipping information.

Outside the U.S. and Canada Please contact your local sales office or
representative for repair procedures.

After the expiration of the warranty period, service and repairs are billed at standard
hourly rates, plus shipping to and from your premises.

Limited Hardware Warranty

Applied Microsystems Corporation warrants that all Applied Microsystems
manufactured products are free from defects in materials and workmanship from date of
shipment for a period of one (1) year, with the exception of mechanical parts (such as
probe tips, cables, pin adapters, test clips, leadless chip sockets, and pin grid array
adapters), which are warranted for a period of 90 days. If any such product proves
defective during the warranty period, Applied Microsystems Corporation, at its option,
will either repair or replace the defective product. This warranty applies to the original
owner only and cannot be transferred.

To obtain warranty service, the customer must notify Applied Microsystems
Corporation of any defect prior to the warranty expiration and make arrangements for
repair and for prepaid shipment to Applied Microsystems Corporation. Appliec
Microsystems Corporation will prepay the return shipping to US locations. For
international shipments, customer is responsible for all shipping charges, duties anc
taxes. Prior to returning any unit to Applied Microsystems Corporation for warranty
repair, a return authorization number must be obtained from Applied Microsystems
Corporation’s Customer Service Department (see Service section).

This warranty shall not apply to any defect, failure, or damage caused by improper use
improper maintenance, unauthorized repair, modification, or integration of the product.
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Hardware Extended Warr.

Hardware Extended Warranty

Applied Microsystems Corporation’s optional extended warranty is available for
hardware products for an additional charge at the time of the original purchase.
extended warranty may be purchased to extend the warranty period on mechar
parts normally restricted to 90 days to a total of one (1) or two (2) years and to exI
the warranty on electrical parts and all other mechanical parts to two (2) years.

Hardware Service Agreements

Service agreements are available for purchase at any time for qualified App
Microsystems Corporation manufactured products. The service agreement covers
repair of electrical and mechanical parts for defects in materials and workmanship.
information, contact your local sales office.

Warning

This equipment generates, uses, and can radiate radio frequency energy and if
installed and used in accordance with the instructions manual, may cause interfere
to radio communications. It is temporarily permitted by regulation and has not t
tested for compliance with the limits of Class A computing devices pursuant to Sub
J of Part 156 of FCC Rules, which are designed to provide reasonable protection aga
such interference. Operation of this equipment in a residential area is likely to c:
mterference. It is up to the user, at his own expense, to take whatever measures 1
be required to correct the interference.

Preface
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INTRODUCTIO!

This section provides an overview of the manual, an introduction to the ES 1800, an
description of all the hardware and software features and options available with
ES 1800.

How to Use This Manual

The manual is organized as follows:

Section 1: Introduction introduces Applied Microsystem Corporation’s ES 1¢
emulator for the 8018X and 80C18X microprocessors. It explains possi
configurations, and provides an overview of how the ES 1800 is used in debuggi
ES 1800 features and options which can be used at various stages of debugging
described.

Section 2: Getting Started provides a checklist for sctting up the emulator and tar
system, starting and testing the ES 1800, and storing customized system variables
EEPROM.

Section 3: Hardware contains all the information on the ES 1800, the control boa
the rear panel, the pod, and the serial ports, as well as information on maintenance :
troubleshooting.

Section 4: Preparing for Emulation explains the steps required to use the ES 180(
debug a problem in software or hardwarc. It is organized sequentially, taking -
through establishing communications, setting up your target environment, running y
program, breaking emulation, examining the results and making modifications to y
program.

Section 5: Bringing Up Hardware shows you how to usc the ES 1800 when bring
up target hardware.

Section 6: Performance Analysis, explains how to decide where to optimize Yy
code based on time stamp information.

Section 7: Alphabetical Command Reference provides an alphabetical reference
all emulation commands.

Section 8: ES Language is a reference for the structure of the language that cont
the ES 1800, with explanations of the hclp menus, prompts, special modes
characters, and language related error messages.

Introduction



How to Use This Manual

Appendix A provides explanations of the hardware error messages and serial dat:
formats.

Appendix B describes the object module formats available for uploading anc
downloading files.

Appendix C describes jumpers on the 8018X pod which can be used to control chij
selects and clock circuitry.

Appendix D lists the available application notes.

Appendix E provides the ES 1800/80186 AC timing specifications.

1-2 Introductic



Introduction to the ES 1.

Introduction to the ES 1800

The ES 1800 emulation system allows you to analyze and control a target environmu
consisting of hardware or software, in real time. To use the ES 1800 with your tai
hardware, remove the target system’s microprocessor and plug in the ESIi
emulator. Your system uses the emulator in place of the microprocessor and beha
as if the target microprocessor were there. The ES 1800 emulator also allows you
debug software without being physically connected to the target system. In -
configuration, the ES 1800 uses its own real-time clock feature combined with over
memory capabilities.

During the integration and debugging process you can read and write to
microprocessor registers or memory locations and execute programs contained in
target system or overlay memory. A program will run until you manually stop it ¢
encounters a user-defined stop condition. This predefined condition can be in the forn
single-step operation statements or more complex statements.

Information in this manual applies to the Intel 8018X and 80C18X microproces:
only. For more complete information on these chips, refer to the Intel hardw
reference manuals: iAPX 86/88, 186/188 User’'s Manual , and Embedded Contro
Handbook, Volume 11, 16-Bit , published by Intel Corporation.

System Configuration

The ES 1800 can be used to help integrate and debug software and hardware. TI
are several configurations depending on what stage of integration you are at, and v
debugging software you are using.

In each configuration, there is a target system, which can be hardware, software al
(if you are using the emulator’s overlay memory to debug software), or a combinatio:
the two. The target system is the environment you intend to emulate.

The ES 1800 emulator consists of a chassis which houses the control boards and
ES 1800 pod which houses the emulating microprocessor. The emulator can
controlled from a dumb terminal or a host computer, or you can use a software pack
on the host computer to control the emulator. These two basic environments
described below.

ESL Control In this environment (refer to diagram in Figur
1), you use the ESL language to control
emulator. Access to the emulator is either v:
dumb terminal, or via a terminal emula
program on your host computer, such as kerr.
tip or cu . This environment requires

Introduction



System Configuration

ES 1800 and a either a dumb terminal or a host
computer connccted to the ES 1800 terminal
port.

When used with a dumb terminal, this
configuration is useful for debugging target
systems with software already installed or short,
hand-entered routines. When used with a host
computer, you can load data from the host
computer’s data files. By attaching a printer, data
and code from the target system can be printed
out in assembly language. You can also print all
emulator commands and their results.

Figure 1-1: ES 1800 Controlled via ESL

TARGET

Host Computer Software Package Control

14

The ES 1800 can also be totally controlled by a
host system. This hosted software environment
requires special host resident software: either the
ES Driver emulator control software, or a high
level language debugger.

Introduction



System Configura

ES Driver emulator control software prov:
symbolic debugging, and a convenient me
driven interface to the ES 1800. The various 1
level language dcbuggers have been integr:
with the ES 1800, providing a flexible integra
environment that provides high and low Kk
language control and debugging, and still all
direct access to the ES 1800 via ESL.

ES Driver control software and high Lk
language dcbuggers are available from App
Microsystems for most languages and |
systems. For a complete list of softv
products that work with the 8018X and 80C:
processors, sce the "Software  Optic
information at the end of this section.

Figure 1-2: ES 1800 Run Via Host Computer Software

TERMINAL

Introduction



System Overview

System Overview

The ES 1800 has two basic operational modes: emulation and pause. Pause mode is
generally used to set up the system configuration and to display information after
exiting emulation. '

Emulation, or run mode, means that the microprocessor in the ES 1800 pod is running
a program in the target system. Emulation stops when (1) you stop it, (2) user-defined
breakpoints are enabled and occur, (3) you reset the emulator with <ctrl-z>, or (4)
errors occur in the target system. During run mode, you have access to commands
which let you view the target system.

When you manually stop emulation or a breakpoint is reached, you enter pause mode.
In pause mode, all commands for viewing the target system are available, including
commands to view the trace history of performance of the microprocessor. A command
language allows you to start emulation and leave emulation when the desired
combination of events are detected in the target.

ES Language

The ES 1800 uses its own command language called ESL, Emulator Standarc
Language. To take full advantage of the ES 1800, you must understand the general
concepts of the ESL language.

The ES 1800 operates in response to command statements composed of commanc
mnemonics and, for some commands, arguments. The command statements form ¢
control language, similar to high-level computer languages.

An argument to a command is an additional value entered as part of the commanc
sequence, such as an address range or data value. Arguments can consist of single
values, expressions, or lists. Like a computer language, the operators and values car
be combined to form complex expressions. Statements have a maximum length of 7¢
characters and can be extended by the use of macros.

The ES language contains registers, counters, and conditional statements allowing you
full control over the operation of the target system. To complete the language, a full se
of error messages is provided for (1) target hardware, (2) ES 1800 hardware, (3.
target software, and (4) ESL command language syntax.

Real Time Operation

Since the pod processor is identical to the target microprocessor, the target systen
runs in real time. No wait states are inserted by the ES 1800 emulator during run modk
while accessing code, memory or I/O in the target.

1-6 Introductioi



Steps for Using an ES 1800 Emula

Steps for Using an ES 1800 Emulator

This section explains the process of using an emulator, and describes the main featu
and optional accessories used at each step. Detailed explanations of each step
provided in Section 4, Preparing for Emulation. Since debugging is an iterative proct
these steps are meant only as a rough sequence of typical tasks, rather than a step-
step guide.

In order to provide a complete embedded system development environment, Appl
Microsystems Corporation regularly adds new software and hardware options for
ES 1800, so this list may not be comprehensive. Please contact your local sales off
or representative if you are interested in extending the capabilities of the ES 1800
ways not listed here. Phone numbers of all our offices are on the last page of |
manual.

1. Establishing communications with the emulator.

e Features :
Two convenient setup menus
Communications setup can be saved between sessions
Variety of configurations supported
Two serial ports

s Options :
SCSI high speed communications

2. Setting up the target environment .
e Features :

Built in download commands

Convenient commands for manipulating information in memory and
space

Convenient access to registers, including PCB registers

» Options :

Overlay memory
ES Driver control software

3. Running your program from overlay or target memory.
» Features :

Clock choices
Choice of run commands
Force special interrupt to enable safe shutdown of equipment

Introduction



Steps for Using an ES 1800 Emulator

4. Setting up breakpoints.
o Features :

Event Monitor System

e Options :
Logic State Analyzer Pod
S. Isolating a problem by examining the trace memory, checking registers
or single stepping.
o Features :
Trace memory
Registers
e Options :
Dynamic trace
Time Stamp Module

6. Modifying your program, either in the target or overlay memory.
* Features :

Built-in single line assembler
Disassembler for trace and memory
Single address and block memory manipulation commands

7. Using shortcuts.
e Features :

Repeat commands, macros, general purpose registers
Saving setups between sessions for multiple users

e Options :
Symbolic debugging
8. Bringing up prototype hardware.
e Features :

Special functions (RAM tests, scope loops ...)

9. Measuring code performance.
. Options :

Time stamp module

1-8 Introductio



Steps for Using an ES 1800 Emul:

Establishing Communications

How you establish communications depends on the configuration of your debugg
environment: whether you are using the ES 1800 from a dumb terminal, from a |
computer without a software debugger, or controlled by a software debugger on
host computer, and whether you are using serial or SCSI communications betw
your host computer and the ES 1800.

System setup is accomplished from two menus which contain all exte
communication variables and the control switches for emulation. Both setups car
saved to EEPROM and automatically loaded at power-up.

SCSI High Speed Communications (Optional)

Standard communications is via an RS-232 serial port, at speeds up to 19,200 b
SCSI communications provides faster download speeds. Data can be transferre
rates of up to 1.5MB/second.

Setting Up the Target Environment

This step includes downloading your code to either target memory or overlay men
verifying that the program is where you want it and making sure that everything i
up correctly to begin emulating.

The ES 1800 provides convenient commands for all these tasks, including:

— soft switches to control using the emulator with target hardware

— overlay memory, so that you can run code before hardware is
available or use a combination of existing hardware and new code

— memory commands to examine and compare memory regions in
overlay and target memory

Overlay Memory (Optional)

Overlay memory is ES 1800 working memory, which can be used in a variety of v
When debugging software without target hardware, the target program is loaded
overlay memory, where it can be edited and positioned in the target system ad
space as desired (null target mode). The program executes in real time as if it re:
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totally in the target system. Overlay memory is also useful when a target is connected,
for loading portions of software, making patches, and checking programs not yet
committed to PROM.

The overlay memory is RAM with appropriate address and control logic. Overlay
memory comes on a separate board that is inserted into the ES 1800 chassis. You
have a choice of a 128K, 256K, 512K, 1M or 2M Overlay Memory board. Overlay is
mappable in 2KB segments. Each segment can be assigned one of four attributes:
target, read/write, read-only, or illegal.

When a segment of memory is mapped, program accesses in that memory range are
directed to the overlay instead of the target. Overlay memory accesses occur in real
time at speeds up to 12 MHz. 0-15 wait states can be optionally inserted for overlay
access.

ES Driver Control Software (Optional)

ES Driver software provides a simple, menu-driven interface to the ES 1800.
ES Driver provides convenient menu access for common tasks such as configuration,
uploading and downloading files and diagnostics, and allows transparent access to the
full range of ESL commands. It also includes on-line help for each function, simplifying
operation for new users.

Run Program
You can run your program from either target memory or overlay memory. If you are not

using a target, the ES 1800 provides an internal clock. There are a variety of run
commands which you can use, depending on what information you are looking for.

Internal Clock
When there is no target system, you may select the internal clock feature, which places

the ES 1800 in null target mode. Overlay memory can then be used to develop code as
if a target system were attached.
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Break Emulation

Emulation can be halted in three ways: by you, by the Event Monitor System, or 1
program error. You can enter a command to stop emulation at any time the emulatc
running. You can set up the Event Monitor System to break emulation at a partic
program state. If your target program commits an access or write violation in ove
memory, emulation breaks automatically. The force special interrupt command offe
way to safely stop equipment that requires a special shut-down routine.

Setting Up Breakpoints
The primary way you determine where to break emulation is by setting up the pow«

Event Monitor System to detect a particular program state, and then perform a spe
action.

Event Monitor System

The Event Monitor System is structured in three basic units:

Events Events identify specific target conditions. W
these conditions are encountered, actions cai
performed.

Actions Actions are what the emulator does wher

event is detected. There are many actions
the event system can take, including stan
features such as forcing a special interrup
jump to a soft shutdown routine before stop
the target program, sophisticated trace co
and breaking emulation.

WHEN/THEN Statements Statements coordinate the events and actions.

You define statements that specify single or multiple events that are lo,
combinations of address, data, status, counter, and optional logic field states. V
those events are encountered in the target system program, the ES 1800 can t
emulation, trace specific sequences, count events and trigger outputs, allowing yc
analyze the cause-effect relationship established by the event/action seque
defined.

There are four event groups which provide the logical structure necessary for trac
deeply nested bugs. This structure lets you debug any problem you can imagine, usi
combination of events and actions. '

Introduction



Steps for Using an ES 1800 Emulator

Figure 1-3 shows the structure of the Event Monitor system.

Figure 1-3: Figure 1-3. Event Monitor System Structure

Events Actions
(input) (output)
CPU Bus Comparators sﬂ%ﬁﬂs a
Address . ACt Y | Seled
AC2
DC1 > Break
Data Trace
_-E:: DC2 o ,mupQ ’COHUOI
St Group 1 | [™ Trigger
Status || > o o
Logi LSA Counter
Stgt'g —J_> Count Control
Probe Limit
)
Counter

Logic State Analyzer LSA (Optional)

The optional logic state analyzer pod (LSA) allows tracing of additional signals in the
target system. It provides 16 additional input lines, giving access to signals other than
the normal address, data, and control signals of the microprocessor. It also provides
one trigger output line, which can be used with an oscilloscope or with another emulator
for multiprocessor development.

In the simplest form, specific bit patterns at the LSA inputs can cause a breakpoint
The LSA comparator can detect arbitrarily complex event specifications as well. This is
useful when monitoring (1) buffers suspected of failure, (2) decode logic, (3) memory
management circuit translations, and (4) asynchronous external events.

Isolating the Problem

Breakpoints are used to stop program execution at specific times in order to track
down a hardware or software problem. After a break you can disassemble the trace
memory, look at the LSA bits in the raw trace, check the CPU register values, or begi
stepping through your code.

1-12 Introductior



Steps for Using an ES 1800 Emul

Trace Memory

Trace memory contains a history of the target system program’s execution. '
memory can record 2046 bus cycles and can be displayed in raw bus cycle dat
disassembled into instructions. All address lines, data lines, processor status li
and 16 bits of external logic input are traced. If something unexpected happens du
program execution, trace memory can be rcviewed to determine the sequence
instructions executed by the CPU prior to the unexpected event. When usec
conjunction with the trace disassembler, hardware and software problems can
quickly tracked down.

The Dynamic Trace feature of the ES 1800 allows you to read trace while the targ
running. Dynamic Trace is a standard feature in performance packages, and is opti
otherwise. With Dynamic Trace, you can trace in target systems which require
program to remain running, such as control systems. With targets using mul
multiprocessors, dynamic trace lets you examine trace from one processor wit
shutting down all processors.

If you have the Dynamic Trace feature, you can view trace without stopping emula
Without the Dynamic Trace feature, you can stop the program to read trace with e
an asynchronous stop or by using the Event Monitor System to stop at the ¢
program state you are interested in.

Registers

The registers can be logically divided into five groups:

1. Microprocessor registers
2. General ES 1800 registers

3. Target Peripheral Control Block (PCB) registers, including registers
only in iRMX mode and registers used in non-iRMX mode

4. Event Monitor System registers
5. 80C18X enhanced mode registers
These registers can be viewed and modified using the ES 1800. Each register ac

either integer values or a choice of integer, range and don’t care values. Register:
be displayed in your choice of base, and can be saved between emulation sessions.

Modifying Your Program

Once you have run your program, stopped at a particular place, and isolated the pro
by looking at trace memory, the next step is to design and test possible solutions t
problem. The ES 1800 emulator lets you easily modify memory in either your targ
the emulator overlay memory to make changes to your program or data.

Introduction



Steps for Using an ES 1800 Emulator

Using Shortcuts

There are many shortcuts to shorten your sctup time and reduce the number of
keystrokes you must use.

Symbolic debugging The symbolic debug option allows you to assigr

frequently used values to symbol names. These
can either be the same symbol names you use ir
your program, OI an easy-to-remember name tc
use while debugging. Symbols can be used as
arguments to all commands.

Repeat commands Repcat commands let you repeat a command line

a specified number of times or indefinitely.

Macros Up to 10 macros can be set up for lists o

commonly used commands or expressions.

General Purpose Registers You can sct these registers to commonly usec

addresses or expressions, and then use them a
arguments to commands.

Saving setups Emulation setups for two users can be save

between scssions. There are six categories ©
information which may be saved separately: th
setup menu, emulator registers, Event Monito
System WHEN/THEN statements, overlay mag
software switch settings and macros.

Symbolic Debugger (Optional)

The symbolic debug option allows you to assign frcquently used values to symbc
names that make sense. Features include:

1.

Reference to an address by a name instead of a value.

2. Display of all symbols and sections with their values.

LA ol
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Editing (entry and deletion) of symbols and their values.
Automatic display of symbolic addresses during disassembly.

Section (module) symbols that can be used as range arguments and f«
section offsets in trace disassembly.

Upload and download of symbol and section definitions using standard seri:
formats.
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Bringing up Prototype Hardware

The ES 1800 includes a set of commands specifically used for bringing up ta
hardware, called the diagnostic functions.

Diagnostic Functions

Diagnostics available in the ES 1800 emulator include RAM/ROM tests and s«
loops. RAM test routines verify that RAM is operating properly. They can be rur
the target or ES 1800 overlay memory and may be executed in either byte or v
mode. ROM tests include a built-in CRC algorithm.

High speed memory and I/O scope loops for troubleshooting with an oscilloscope
built into the ES 1800 firmware. They can be used for locating stuck address, ¢
status or control lines, and generating signatures using signature analysis equipment.

The firmware that generates the scope loops is optimized for maximum speec
execution. This short cycle time allows the hardware engineer to review the timin
pertinent signals in the target system without using a storage oscilloscope. The s
loops can be executed in either byte or word mode.

Time Stamp Module (Optional)

The Time Stamp Module adds performance analysis capabilities to the ES 1800.
module is standard with performance packages, and optional otherwise. With it,
can measure the elapsed time your program spends in a module, outside of a modu
between modules for up to 4 modules at once. This helps provide a picture of w
your program spends the most time, so you can choose the areas which benefit
from optimization.

The Time Stamp Module also allows you to count the number of times a modu

~address range is accessed in order to troubleshoot iteration problems and help

optimization decisions.

You can measure the time from a hardware interrupt to a software service routin
direct electrical connection between the interrupt line on your target processor arn
Time Stamp Module lets you avoid delay in measuring interrupts.
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Software Options

You have a choice of software options, including emulator control software, symbolic
debuggers, high level language debuggers and a wide range of compilers and
assemblers. Applied Microsystems Corporation’s goal is to provide you with a
complete microprocessor development environment for both software and hardware
design and debugging.

Figure 14: M icroproces&or Development Environment

Software Debuggers:
high level language
assembly level
symbolic level

Emulator:
ES 1800
\ l / (ESL)

1 Unified Data Base

Hosts:

Software Utilities:
compilers, assemblers,
linkers, loaders

IBM PC Targets:
(and compatibles) Intel, Motorola
VAX, MicroVAX Zilog 16 and 32 bit

Sun, Apollo

The key to this development environment is the shared information provided in the
object module format. Applied Microsystems products use a variety of object module
formats, including most popular standards. However, to choose a complete
development environment, your compiler and assembler must produce an object module
format that the assembly level or high-level language debugger and ES 1800 emulato:
can use.

Software options for Intel 16-bit microprocessors include:
e ES Driver Emulator Control Software

* Symbolic debuggers
GeneProbe Symbolic Debugging
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« High level language debuggers
VALIDATE/Soft-Scope Debugger

» VALIDATE/Soft-Scope 286 Debugger
XDB

» Compilers and Assemblers

ES Driver Emulator Control Software

ES Driver software provides a simple, menu-driven interface to the ES 1800, v
convenient access for common tasks such as configuration, uploading and downloac
files and diagnostics, and allows transparent access to the full range of I
commands. It also includes on-line help for each function, simplifying operation for 1
users.

An RS-232 cable and a manual are provided with ES Driver. The manual depends
the host computer: ES Driver/PC User's Manual and ES Driver/Sun User's Manual .

Intel: 808X, 80C8X, 8018X, 80C18X, 8028¢
Microprocessors supported: Motorola: 68000/08, 68010, 68020
Zilog: Z28001/28002

Hosts supported: PC, Sun
Object module formats supported: E;gg:ggdg %kehgagtﬂicom;mte' Hex,

Symbolic Debuggers

GeneProbe Symbolic Debugging (Intel processors only)

The GeneProbe debugger provides debug support for assembly level problems invol
CPU registers and memory or I/O ports. It has been integrated with the ES 1
emulator, in order to provide access and control of your target. The debugger disp
trace history and memory disassembly on a split screen. You can use high-1
language symbols, line numbers, procedure names, code labels and variable name
place of absolute addresses.
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GeneProbe executes on the IBM PC and compatibles to debug programs written in C,

PL/M, FORTRAN and assembly language.

Object module formats supported:

Microprocessors supported: Intel: 808X, 80C8X, 8018X, 80C18X
Hosts supported: PC
Intel OMF

High Level Language Debuggers

VALIDATE/Soft-Scope Debugger (Intel only)

The VALIDATE/Soft-Scope debugger includes two versions: an integrated tool
designed to work with the ES 1800, and a simulator version. Both versions provide high
level language, assembly level and symbolic debugging. The program allows easy
access to high level language data, such as structures, arrays and dynamic variables.

The trace display is available in many forms, including display of source lines only,
source lines with disassembled instructions and source lines with all associated

machine cycles.

A format converter called MSOMF is included with VALIDATE/Soft-Scope, so thai
you can use the Microsoft C compiler. Other linkers are also available which let you use

a variety of other popular C compilers.

Microprocessors supported:

Intel: 808X, 80C8X, 8018X, 80C18X
80286 (real mode only)

Hosts supported:

PC

Object module formats supported:

OMF 86

1-18
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VALIDATE/Soft-Scope 286 Debugger (80286 only)

The VALIDATE/Soft-Scope 286 debugger provides protected-mode support for
80286, with all the same features as VALIDATE/Soft-Scope.

Microprocessors supported: Intel: 80286 (protect mode only)
Hosts supported: PC
Object module formats supported: OMF 286

XDB Source Level Debugger

The XDB debugger provides high-level language support for C and Pascal for t
Motorola and Intel microprocessors. You can step over functions, and set breakpo
on line numbers or procedures. When a breakpoint is reached, you can use
emulator’s trace memory to analyze exactly what led up to the breakpoint. X
includes a powerful assertion feature to specify conditions to be tested after execu
of each high level language statement.

Intel: 808X, 80C8X, 8018X, 80C18X

Microprocessors supported: 80286 (real mode only)
Motorola: 68000/08, 68010, 68020

Hosts supported: PC, Sun, Apollo, VAX (UNIX and VMS)

Object module formats supported: Intermetrics

Compilers and Assemblers
A wide range of compilers and assemblers are available through Apr

Microsystems. Please consult a current price list, or contact your sales office
representative for information.
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Sectic

GETTING STARTE

Introduction

This section provides a step-by-step guide for setting up the ES 1800 and ta
system, starting and testing the ES 1800 and storing customized system variable:
EEPROM. You should bring up the ES 1800 in stand-alone mode, using RS-
communications to verify that it is working before trying to set it up to work wi
software debugger or with SCSI communications.

For specific getting started information on using the ES 1800 controlled from a
computer via ES Driver or a software debugger, please see your appropriate softy
manual.

Detailed information on the hardware referred to in this section can be founc
Section 3, and complete descriptions of the steps can be found in Section 4.

For a complete description of commands referenced, see Section 7.

The instructions provided in this section apply to ES 1800 emulators purchased in
or later. If your ES 1800 was purchased before 1988, and has not been brought up t«
current revision, there will be minor variations. Please follow the instructions prov
at the time of purchase.

NOTE

If you are using the 80C186/C188 pod, you must properly configure the
pod with several jumpers before attempting operation. Failure to properly
set the jumpers results in emulator failure. See the 80C186/C188
addendum (Applied Microsystems part number 923-00026-0x) for
instructions. There are also five jumpers in the 80186/188 pod. See the
80186/188 Pod Jumpers portion of this section for more information on
these jumpers.
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Emulator Setup

Emulator Setup

2-2

1.

2.

Refer to page 3-1 and verify that proper grounding and power requirements
have been met.

Verify that the emulator has been configured for the correct voltage by
checking the fuse on the back of the ES 1800. Pull out the fuse holder: you’l
see one functional fuse and one spare fuse. The functional fuse should be :
amps for 115 volt, and 1.5 amp for 220 volt. Replace the fuse holder with the
correct fuse in place.

Remove the front cover of the ES 1800 by turning the two release screw:
counterclockwise. The pod and LSA pod may need to be unplugged in orde
to do this.

If you are not using SCSI communications, verify that the MCB controlle
board is in the top slot of the ES 1800 chassis. (See pages 3-2 and 3-3 fo
descriptions of each board and board positions).

If you are using SCSI communications, the SCSI board should be in the toj
slot, and the MCB controller board should be in the second slot.

Verify that the trace/break board is in the third bus slot of the ES 180!
chassis.

If you are using overlay memory, verify that the RAM overlay board i
inserted under the trace and break board. Note that the 2MB overlay boar
requires a slave board.

Verify that the correct ES 1800 board for your target microprocessor is in th
bottom slot.

Verify that all boards are firmly seated.

Set the thumbwheel switch on the MCB controller board for your particul:
system variables. See page 3-4 for switch settings.

System default variables in switch position 0 are:

- 9600 baud - 8-bit word length

- One stop bit - No parity

- Full duplex - No echo

- Terminal control - XON and XOFF are recognized

- 8th data bit set to 0 (space)

10. Verify that the three-position toggle switch on the MCB controller board

in the center position.

11. Set the 80186 pod jumpers as appropriate for your target. The jumpers a

located in the pod, and you can get to them by removing the four screws ¢
the bottom of the pod to open the cover. Read the 80186 Pod Jump

Getting Start,
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Descriptions section below to determine if you need to change any of
jumpers from their factory-configured positions. ‘

80186 Pod Jumper Descriptions

There are five jumpers in the 80186 pod. Each jumper sets different clc
and chip select circuitry operation. Each jumper is described below.

JP1

P2

JP3

JP4 and JP5

Getting Started

Determines whether DT/R~ is high (2-3) or low (1-2 defa
in PAUSE mode. DT/R~ controls the direction of data fl
through external 8286/8287 data bus transceivers.

Determines whether chip selects (UCS, LCS, MCS0-3, PC
3) are allowed out to the target in PAUSE mode.

JP21-2 Allows chip selects to the target in PAU
mode. _
JpP22-3 Allows chip selects to the target only in R

mode or during peek/poke cycles.

Determines whether chip selects (PCS2-6) are allowed
to the target in PAUSE mode.

JP3 1-2 Allows chip selects to the target in PAL
mode.
JP32-3 Allows chip selects to the target only in R

mode and during peek/poke cycles.

Determine whether the target clock bypasses the cl
conditioning circuitry in the pod. You can bypass

conditioning circuitry if the target clock is generated by ar
in order to decrease the "clock-in to clock-out" delay. If
clock is generated by a crystal, use the conditioning circuitry.

JP4 1-2 with
JP5 1-2 All target clock conditioning circuitry is used.

JP4 1-2 with
JP5 2-3 Target clock uses US57 (74HC04) and bypa
other conditioning circuitry.

JP4 2-3 with

JP5 1-2 Bypasses all clock conditioning circuitry. Ta
clock goes through K1 relay and directly to
pod CPU.
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JP4 2-3 with
JP5 2-3 Invalid

12. Replace the front panel and attach the pod for the microprocessor you are
emulating. The pod must be connected to the ES 1800 even if you are not
connecting it to a target system.

13. Check that the pod cable is securely connected.

14. OPTIONAL: Connect optional accessories such as the Logic State Analyzer
pod or Time Stamp module. (see Section 3 for details)

15. Connect the RS232 cable to the TERMINAL port and to your terminal. For
other setups, please see Section 4, Serial Communications.

16. Verify that the RS232 baud rates and data requirements are set the same on
both the ES 1800 and the terminal. See page 3-4 for thumbwheel switch
settings.

17. If using communications without a modem, you may need a null modem
cable. If you purchase a null modem cable, it is likely to have the following
configuration:

Figure 2-1. Null Modem Cable Wiring Diagram

1 1
2 2
3 3
4 4
5 5
6 6*
s &

20 20+
7 7

Check the specifications in your terminal manual before reversing the pins.

*

Note that pins 6, 8, and 20 are not used and are unaffected by the cable

configuration.

Target System Setup
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1. Check that the target has a 68 contact leadless chip carrier socket. Ar
adapter, Part No. 210-00023-00, is available for plastic leaded chip carriers.

2. Using an ohmmeter, check that a good ground exists at the microprocessor
socket. Measure from pin 26 and 60 to power supply ground on the targe
board.

3. Verify that all the power supplies in the target system are functioning
properly.
Getting Startec
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4.

Check for a valid clock signal at the target microprocessor socket.

5. Turn off target system power and ES 1800 power.
6. Plug in the probe tip. (See Section 3 for probe tip precautions.)

Emulating in Targets with Attached CPUs (80C18X)

When your target CPU is soldered directly to the PCB, it is necessary to place
attached CPU in ONCE mode before emulating. The ONCE mode on the 80C]
processor causes all CPU output lines to be tristated. You can enter ONCE mode
pulling the LCS~ and UCS~ signals low during a reset.

To do this with the 80C18X emulator, follow these steps:

1.

AN

Power off the target and emulator.

Attach the 80C18X emulator pod to the target CPU with the special adaptor.
Jump the LCS~ and UCS~ lines from the target CPU to target ground.
Apply target power. The target-mounted CPU will come up in ONCE mode.
Apply emulator power and wait for the normal prompt.

Remove the jumpers from the target UCS~ and LCS~ pins.

NOTE

The procedure above assumes your target asserts a power-on reset to
80C18X.

Any emulator operations which cause a target reset, such as ON CK, !
CK, or RST will cause the target to exit from ONCE mode. If you war
perform such operations and remain in ONCE mode, set the LCS~ and U
jumpers as described above, set the PCS soft-switch off, and enter PAl
mode to perform the reset operations. Never leave the LCS~ and U
Jjumpers attached during run mode.

A target system generated RESET during RUN mode will bring the
CPU out of ONCE mode and into immediate contention with the
emulator, causing unpredictable results.

Power-Up Sequence

Target System Present

1.

Turn on the target system.

2. Turn on the ES 1800.

3.

Reset the target system. (<ctrl-z> default)
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NOTE

When you turn off the emulator, you should also turn off power to your
target. The target VCC is fed to the pod and emulator, and can cause
heat problems in the emulator if the target is left on.

No Target System

Verify that the pod is connected to the ES 1800.
Be sure there is nothing in contact with the probe tip.
Power-up the ES 1800.

The power-up banner should be displayed. Select the internal clock source
by typing Y. If a "NO TARGET POWER" error message appears, then
type <ctrl-z> to reset the emulator. The power up banner will be
redisplayed. Type Y again and the emulator prompt (>)will appear.

When you power-up the ES 1800, all registers, maps, event clauses, and system
variables are either cleared or set to default values. Examine the SET and ON menus
(see Section 7) and configure the system to your liking. Your special setup can then be
stored in EEPROM (see the SAV command in Section 7). By setting the thumbwhee]
switch on the MCB controller board to the proper position, your set-up can be
automatically loaded on power-up, (see page 3-4), or you can load it manually with the
LD command.

LD

The ES 1800 emulator system is now running and ready to accept ESL commands.

Getting Started with ESL

ESL is extremely easy to use. The rest of this section shows you exactly which ESI
commands to type as you use your ES 1800 for the first time.

If the ESL command interpreter detects an illegal statement, it beeps and places
question mark under the command line at the position the error was detected. Enterin;
a ? following an error will cause the appropriate error message to be displayed.

There are two pages of help information available. Enter a ? as the first character o
a command line to display the first help page. This page gives examples of the mos
commonly used commands and their meanings. The second page describes the Even
Monitor System registers and commands. Enter a <return> at the end of the first pag
to move to the second page. The menus are shown on pages 8-18 and 8-19.

Information on switch settings, configuration settings, and special functions is availabl
without using the ? help menus.
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Test Run of Sys

Software Switches Enter either ON or OFF to display the cur
settings and definitions of all software switc
(See ON in Section 7.)

Communications Set-up Enter SET to display the current configura
settings and possible values. (See SET
Section 7.)

Special Diagnostic Functions Enter SF to display a list of the available spe
functions (RAM/ROM tests, scope loops, ¢
(See SF in Section 7.)

For complete information on ESL syntax, see Section 8.

Test Run of System

Use this test guide after the system configuration is correct and the ES promg
displayed ( > ).

A system test run consists of the following 9 steps:

1. Initialize ES 1800.

2. Map overlay memory.
Test overlay memory.
Enter a program.

Verify a program.

Run the ES 1800.

Stop the program.
Display the trace buffer.
. Set a breakpoint.

10. Initialize PCB registers.

This test requires an optional overlay memory board, but does not require a t
system.

© PN L s w

If you suspect trouble with the ES 1800 hardware, call Applied Microsys
Corporation Customer Service at 800-426-3925 for assistance.

1. Initialize The ES 1800

Enter the following to initialize the ES 1800 for two users.
>SAV 1,0 The following commands apply to user 0

Getting Started
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>SAV : Save setup for user 0.
>SET 1,1 The following commands apply to user 1.
>SAV Save setup for user 1.
>SET 1,0 The following commands apply to user O.

This will ensure that all necessary emulator firmware parameters have been loaded intc
the EEPROM on the MCB controller board. These paramters will be used anytime the
MCB rotary switch is positioned to selectc EEPROM control. This EEPROM
initialization should be done whenever:

1. The emulator board is changed to a different ESL revision or processo
family.

2. At initial power-up of a newly purchased or rented emulator.

3. If the emulator experiences communication anomalies with the hos
computer.

The EEPROM initialization must be done with the MCB controller board switch in on¢
of the factory default positions (e.g., 0 for 9600 baud, or B for 19.2 Kbaud)

This operation can take up to four minutes if major changes have been made. Do no
interrupt the operation.

2. Map Overlay Memory

Map all of the overlay memory available to the ES 1800.

>MAP 0 to XXXX XXXX is the ending address (in hex) o
the amount of overlay memory installed.

The following table provides a quick reference for hex values corresponding to overla
memory sizes:

Hex Value Overlay Memory
1FFFF 128K
3FFFF 256K
TFFFF 512K
OFFFFF | M
1FFFFF 2M

For example, to map 128K, enter:
>MAP 0 to 1FFFF 1FFFF is 128K in hex.

2-8 Getting Starte



Test Run of Sy:

3. Test RAM
Test all overlay memory installed by entering:
>SF 1,0 to XXXX XXX is the ending address (in hex)
the amount of overlay memory installed.
e.g., SF1,0 to 1FFF (for 128K)

If there is a failure, repeat mapping and testing.

4. Enter Program

Enter a short program by invoking the line assembler and entering 8018X op cc
See the ASM command in Section 7 for more information.

>ASM 10 Enter line assembler at address 10.
***x* 8086/88/186/188 LINE ASSEMBLER VX.XLA ****

CSEG = 0000 Set code byte segment window.

0010> NOP Enter NOP instruction.

0011>/ Repeat previous NOP

0012>/ "

0013>/ "

0014>/ "

0015>JMP 10H Enter jump instruction.

0017>X Exit line assembler.

NOP is a null operation. Each time you type the slash ( / ), you repeat the prev
command, so you have entered the equivalent of five lines of NOPs. The X at the
exits the assembler.

5. Verify The Program
Single step through the program to verify that it works, by entering:
>CS = 0 Set the CS register to 0.
>IP = 10 Set the IP to 10.
>STP;DT Single step, and display trace.
>/ Repeat previous command.
>/ "
>/ "
>/ "
> ee... "
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The disassembled trace should show that NOPs were executed and that the jump was
taken correctly.

6. Run The ES 1800

Enter RUN.
>RUN Begin running the emulator.
R> The prompt will change to indicate run

mode.

The R> prompt should be displayed with no error messages. This indicates the
ES 1800 is running in real time, executing the program.

7. Stop The Program

Enter STP to stop.

R>STP The STP command from run mode stops
emulation.

The ES 1800 should stop running and display the CS:IP register value and Group 1.
The CS:IP value should not exceed 0:15.

8. Display The Trace Buffer

Enter DRT to display the execution history of the program.

>DRT Display raw trace. The display shoulc
show sequence numbers between 0 and 20,
and address values between 10 and 17.

>DTB This should show a disassembled trace oi
the program with NOPs and JMP 10s.

9. Set A Breakpoint

Verify that the Event Monitor System halts execution when a defined condition is me
by setting a breakpoint. In this case, the ES 1800 executes 100 (hex) bus cycles, the:
breaks.

>DC1 = 0XXXX Set up data comparator 1 to be OXXXX.

>CTL = 100 Set up the counter limit to be 100.

>WHEN DCl THEN CNT Start counting at data bus value OXXXX.

WHEN CTL THEN BRK When count 1limit is reached, brea
emulation.
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>RBK Run until a breakpoint is reached.
R>

This causes the counter to increment each time data comparator 1 sees a data
value between 00000 and OFFFF. When the count limit of 100 is reached, emula
breaks.

If a break does not occur:

1. SetCSandIPto0and10.

2. Enter DES 1 and verify that you have entered the WHEN/THEN staten
and comparator values as shown above.

3. Type RBK again.

If no break occurs call Applied Microsystems Applications Engineering at 8004
3925 for assistance.

10. Initialize Peripheral Control Registers

The ES 1800 emulator enables you to modify PCB register values by ESL comm:
(e.g., LMCS = 1FFF). If your PCB initialization code is already resident in your ta
you do not need to set it up manually with ESL commands: you can skip this sec
and just run your code.

If your PCB code is not resident in the target and you need to access target memor
download your code, then you must manually set up the PCB using ESL commands,
execute at least one STP to load the emulators copy of the PCB into the pod CPU.

1. Set up the PCB relocation register. If you do not relocate the perip!
control block from $FF00 in I/O space, then go to step 2.
>REL = <register value>Set the REL register

Refer to the Intel iAPX 86/88, 186/188 User’s Manual for the proper w:
set up the PCB relocation register.

2. Set up the read-chip-select soft-switch. If you do not use on-chip
selects, then go to step 3.

>ON RCS Enables the display of the PCB chip
select register values.

With RCS set to ON, the following will be true:

Pause-to-run transitions will write the ES 1800 chip select .
values into the target PCB.

Run-to-pause transitions will read the ES 1800 chip select
values from the target PCB.

>UMCS = <register value> Set UMCS register.
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>LMCS
>MPCS
>MMCS
>PACS

Refer to the

= <register value>

= <register value>

Intel iAPX 86/88, 186/188 User’s Manual for the proper way to

set up the registers.

3. Set up the on-chip DMA peripheral.  If on-chip DMA circuitry is not used,
then go on to step 4.

>USRCO = <register value>
>SRCO = <register value>
>UDSTO = <register value>
>DSTO = <register value>

<register value>

<register value>

>XCO = <register value>

>CWO = <register value>
Refer to the Intel iAPX 86/88, 186/188 User’s Manual for the proper setup.
If you do not need DMA active while paused, then go on to step 4.

>ON DME

Set LMCS register.
Set MPCS register.
Set MMCS register.
Set PACS register.

Set DMA controllers active during pause

mode.

4. Set up the on-chip timer peripheral. If on-chip timer circuitry is not used,
then go on to step 5.
>TCO0 = <register value>

>TCl

>MAl

>MB1

= <register
>TC2 = <register
>MAO0 = <register
= <register
>MA2 = <register
>MB0 = <register
= <register
= <register

>MB2

>MCWO
>MCW1
>MCW2

= <register value>

value>
value>
value>
value>
value>
value>
value>

value>

<register value>

<register value>

Refer to the Intel iAPX 86/88, 186/188 User’s Manual for the proper setup.
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If you need a timer circuit active while paused, then turn on the appropr
emulator software switch, as follows:

>ON TEO
>ON TEl
>ON TE2

This will turn on timers zero, one, and two respectively.

Set up the on-chip interrupt control peripheral. If on-chip interrupt cor
circuitry is not used, then proceed to step 6.
>INTO0 = <register wvalue>

>INT1 = <register value>
>INT3 = <register value>
>EQOI = <register value>
>POL = <register value>
>POS = <register value>
>MSK = <register value>
>PILM = <register value>
>ISV = <register value>
>IRQ = <register value>
>IST = <register value>
>ICR = <register value>
>DMAO = <register value>
>DMAl1l = <register wvalue>
>DMA2 = <register value>

Refer to the Intel iAPX 86/88, 186/188 User's Manual for the proper setup.

Display the status of the PCB registers.
>PCB Display PCB registers.

The screen displays the current contents of the PCB registers.

Set up overlay and a minimal program. This step assumes you have ne
target memory nor a valid program located at the startup location (*FFE
If you have target memory and a valid program, then go on to step 8.
>MAP $FF800;DM This maps in overlay from $FF800 to
SFFFFF and displays the memory map.

>ON RDY This ensures that reads and writes to
overlay memory use the ES 1800’'s inten
ready signal.

>ASM This invokes the single-line assembler
enter a sequence of NOP instructions.
>CSEG = OFFFF This sets the assembler to an absolute
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>NOP

>NOP
>NOP
>NOP
>X

address of $FFFFO.

This throw-away program initializes the
on-chip peripheral circuitry.

Exit the line assembler.

8. Activate the on-chip peripherals. The following tasks should have been
accomplished before reaching this point:

. The state of all on-chip peripherals should have been set up via the

PCB registers.

. The ES 1800’s ON and OFF software switches have been properly set

up.

e A program resides at the start up location ($FFFFO0).

>ACl = <stopping point>

Set address comparator 1 to the end of
the program. This should follow the
initialize section.

The on-chip peripherals are activated by either a read from, or write tc
appropriate registers. The setting of the ES 1800’s switches to ON
guarantees the chosen peripheral registers will be written and read following
the execution of at least one instruction cycle. Therefore, set up ACl1, a

either:
ACl1 = S$FFFF2

or

If manually initializing and using NOP
program in step 7,

ACl = <stopping point>if using your own PCB initializing

WHEN ACl THEN BRK

>RST;RBV

program.

Set up WHEN/THEN statement. This allows a
breakpoint when ACl is recognized during
emulation.

RST sends a reset signal to the target
system via the RESET OUT line. RBV sets
CS:IP registers to the absolute address
of $FFFFO, activates the Event Monitor
System, and initiates a real-time run.
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Sectio

HARDWAF

This section describes the emulator chassis, control boards, pod, optional hardw
(Time Stamp Module and Logic State Analyzer pod), ports, maintenar
troubleshooting and emulator specifications.

Emulator Chassis

The ES 1800 chassis is the metal enclosure housing the control boards for the ta
system. This rack-mountable chassis houses up to six boards as shown in Figure 2
The ES 1800 power supply is also in this chassis. A power switch on the rear pane
the only external panel control.

WARNING

A cooling fan and vent for the ES 1800 are located bn the left side panel
of the chassis. The warm air exhaust vent is in the right side panel.
Blocking either of these panels may cause the ES 1800 to overheat.

The end of this section includes information on regular required cleaning
of the fan filter. Heat problems can also be caused by leaving target
power on when the emulator is turned off. Always turn off target power
when the emulator is off.

System Grounds

The ES 1800 emulator has three grounding systems:

1. A chassis ground from the metallic enclosure of the unit to the power filter.

2. An AC protective ground from the green ground wire of the AC power ¢
and the chassis ground at the power filter.

3. A signal ground connected by means of a jumpcer at the power suj
terminal strip to the chassis ground. The ES 1800 has a three-wire pc
cord with a three-terminal polarized plug. The ground terminal of the plu
connected internally to the metal chassis parts of the ES 1800.

WARNING

Failure to ground the system properly may create a shock hazard.
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Emulator Control Boards

Removing the front panel of the ES 1800 chassis exposcs the chassis card cage as
shown in Figure 3-1. Open this pancl by turning the two knobs in the upper corners of
the front panel counterclockwise. The list below starts with the top board.

~ Verify that all boards are seated properly before turning on power to the emulator.

SCSI Board

MCB Controller Board

Trace/Break Board

RAM Overlay Board(s)

- Emulation Board

The SCSI board is required in order to use SCSI
communications between the ES 1800 and host
computer. If present, it should be in the top slot in
the chassis. The SCSI port is discussed in detail
under Ports, later in this section.

The MCB controller board holds the controlling
6809 CPU for the ES 1800, the EEPROM, two
serial ports, RAM, the memory management logic
and optional symbolic memory.

The 16-position thumbwheel switch on this board
determines the system variables and serial line
baud rates for autoloading on power-up. Refer to
page 3-4 for each switch position setup. Switch
position 0 autoloads default system variables.

The thrce-position toggle switch must be in the
center position. If the toggle switch is in either of
the other two positions, the ES 1800 will not
work properly.

If there is no SCSI board, this board should be in
the top slot in the chassis.

The trace/brcak board holds trace memory, the
Event Monitor System, and the logic state
analyzer (LSA) interface.

The RAM overlay board is optional and can hol¢
128K, 256K, 512K, 1M or 2M of memory. 2M oi
memory requires a slave board.

The cmulation board depends on the targe

microprocessor you are using. It contains the
larget processor specific logic.
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Figure 3-1: Control Boards

SCSI CONTROLL
MCB CONTROLLEI
TRACE/BREAK BOAI

SCSI CONNECTOR OPENING —RAM OVERLAY BOARD

LEMULATION BOARD
POD CONNECTOR OPENING

LSA POD CONNECTOR OPENING

FRONT PANEL RELEASE KNOBS
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MCB Controller Board
Thumbwheel Switch Settings
POSITION PARAMETERS BAUD RATE
0 Factory Default* 9,600
1 User "0" defined User defined
Terminal control
2 User "1" defined User defined
Terminal control
3 User "0" defined User defined
Computer control
4 User"1" defined User defined
Computer control
5 Factory Default* 110
6 Factory Default* 300
7 Factory Default* 1,200
8 Factory Default* 2,400
9 Factory Default* 4,800
A Factory Default* 7,200
B Factory Default* 19,200
CD,EF Reserved for factory use
*Factory Default Parameters
- 8-bit word length - one stop bit
- NO parity - full duplex
- Terminal control - XON and XOFF are recognized
- no echo - baud rate the same for both terminals
- 8th data bit set to O or a space

ES 1800 Chassis Front Panel

The front panel of the ES 1800 is shown in Figure 3-1.

Release screws

LSA port

34

Unscrewing these two screws makes it possibl
to remove the front panel of the ES 1800 to ge
access to the control boards.

The LSA port is used for either the Logic Stat
Analyzer pod or the Time Stamp module.
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SCSI port The SCSI port is used only if you are using S¢
communications.
Pod connection The pod is attached here.

ES 1800 Chassis Rear Panel

The rear panel of the ES 1800 is shown in Figure 3-2.

Serial Ports The two serial ports are RS 232C ports labe
TERMINAL and COMPUTER. Serial ports
discussed in detail under "Ports" later in
section.

Trigger Output The ES 1800 emulator provides a TTL trig
strobe output controlled by the Event Mon
System. The trigger output is available at a B
connector on the rear panel of the chassis and
a clip lead attached to the optional logic s
analyzer (LSA) pod. See Figure 3-8 for tin
information on the trigger ouptut, and refer
Section 4 for information on Event Mor
System actions.

The trigger can be used for such things as:

1. Synchronizing an oscilloscope to
execution of an I/O routine.

2. Measuring the duration of a routine
asserting the trigger for its duration
using a timer-counter.

3.  Cross-coupling two or more ES 1800s
that an event in one can control event
the others.
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Power Switch Beforc powcring up, two items should be
checked:

1. Proper grounding of power cable (see page 3-
1).
2. Proper powcer-up sequence of ES 1800, targe!

system, and/or peripheral equipment. (See
Power-Up Sequence.)

Line Fuse - A 3 amp slow-blow fuse for 110V operation or
1.5 amp slow-blow fuse for 220V operations
Remove the fuse by turning the fuse holde:
counterclockwise.

Figure 3-2: Rear Panel

115V/230V SWITCH
LINE FUSE

y .
le -
oGP comr

3 AMP/11S VAC
1.5 AMP/230 VAC

]

I—— AC POWER CONNECTION
TRIGGER OUTPUT

POWER SWITCH
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Pod

The pod is the link between the ES 1800 emulator and the target system. A 40-
ribbon cable connects the pod to the ES 1800 board. An 11-inch ribbon cable ends
probe tip that is normally inserted into the microprocessor socket in the target system.

The proper pod is determined by the microprocessor being emulated. Two pods
available from Applied Microsystems Corporation: one for thec 80186 and 80188 and
for the 80C186 and 80C188.

The 80186 and 80188 microprocessors can be emulated with the same pod, but
different microprocessors in the pod. The pod should have been shipped from the fac
with the correct microprocessor installed.

80186 80186/188 pod, with 80186 processor
80188 80186/188 pod, with 80188 processor

The 80C186 and 80C188 can be emulatcd with the same pod, but with diffi
microprocessors in the pod.

80C186 80C186/C188 pod, with 80C186 processor
80C188 80C186/C188 pod, with 80C188 processor
To install the probe tip into your target systcm, remove the retainer clip from the

socket, place the probe tip in the socket as you would the microprocessor, then rej
the retainer clip. Always check that pin 1 is aligned correctly.
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Figure 3-3: 8018X and 80C18X Pod Assemblies

—~

@ Ropeea
- Mucrosystems.

~. EP-80186/188
= EMULATOR POC

Check that the target has a 68 contact leadless chip carrier (LCC) socket. An adapter,
Part No. 210-00023-00, is available for plastic Icaded chip carriers (PLCC).

Saving Desk Space

To save limited desk or table space, the 80C186/C88 pods can be supported from walls,
an overhead hook, or other non-horizontal surfaces either by velcro tape or by a
hanging strap.

Velcro Tape

To support the pod using velcro tape, you must first attach the 5" long bracket to the
bottom sheet metal of the pod (you may need to bend the bracket slightly). Figure 3-4
shows bracket placement. When the bracket is in place, simply peel off the adhesive
backing on the velcro tape strip and firmly press the tape onto the bracket as shown in
Figure 3-4. You can now attach the 80C86/C88 pod to any surface that adheres to
velcro, such as many types of office partitions.
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Figure 34: Velcro Tape Support

5" long bracket ——\

Icro t tri
velcro tape s "p——ﬂ# G [2:19

@ﬂ:ﬂ

bottom view of pod -

Hanging Strap

The hanging strap can be threaded through either set of eyelets on the bottom s
metal of the pod. The 5" long bracket is not needed when using the hanging s
Figure 3-5 shows both of these configurations. After threading the strap through
eyelet, bend the strap back on itself and fasten it with the enclosed fasteners. N
sure the fasteners on both sides are firmly closed before hanging the pod from

strap.
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Figure 3-5: Hanging Strap Support
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Time Stamp Module

An optional feature, the Time Stamp Module, adds performance analysis capabilities
the ES 1800. This module allows you to mcasurc the clapsed time your program spe
in a module, outside of a module or between modules for up to 4 modules at once. ]
can provide a picture of where your program spends the most time, so you can cho
the areas which benefit most from optimization.

The Time Stamp module also allows you to count thc number of times a module
address range is accessed in order to troubleshoot iteration problems and help v
optimization decisions. The time from a hardware interrupt to a software service rou:
can be measured. A direct electrical connection between the interrupt line on y
target processor and the Time Stamp Module lets you avoid delay in process
interrupts.

The time stamp module connects directly above the ES 1800 pod to the conne:
labelled LSA Pod. You cannot use both the LSA pod and time stamp module at

same time.

For complete information on setting up and using your Time Stamp Module,
Section 6.

Figure 3-6: Time Stamp Module

i overflow light
£ ] ;o ] ab/— 9
2 i ; o =
==: Apd’ed f‘“ ;é§~ “[=1~1°|- Er—swnch
2 Microsystems 13 S
£ Corporation S reset button
2 O N AN VA _
Z ey 3477 ~———— trigger input T(
2 TIME STAMP MODULE 2 lelialel
\—=

trigger input TC

N\
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Logic State Analyzer (LSA)

An optional feature, the logic state analyzer (LSA) pod, connects directly above the
ES 1800 pod. The LSA includes a pod, cables, and probe clips. The LSA pod provides
16 input lines and one trigger output line.

The one trigger output line behaves the same as the BNC signal on the rear panel of
the ES 1800 and can be used with an oscilloscope. This allows triggering an
oscilloscope or external logic analyzer for events that are set up in the Event Monitor
System with a ’then TGR’ statement.

To use the pod, you plug it in to the port on the front of the ES 1800 labeled "LSA." The
16 input clips can be attached anywhere in your target. Then you use the LSA
comparators in the Event Monitor System to monitor the input pulses from the Logic
State Analyzer.

Figure 3-7: Logic State Analyzer Pod

LSA Timing Strobe

The ES 1800 uses a bus request signal, shown in Figure 3-8, to generate a trigger
which is sent to the LSA pod and to the BNC connector on the rear panel. The trigger is
a low-going-high signal for approximately onec bus cycle, and is generated
approximately 70 ns after an event.
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Figure 3-8: LSA and Trigger Timing

CPU State T -2 . ¢ T4
ceuciock —/ N\ / N / i\ / " _/ L
BCR Bus Cyclé Request

- Event > i
TGR Output
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Ports

Theré are two serial ports and one optional SCSI port on the ES 1800. For information
on the SCSI port, see either your SCS! Addendum for ES 1800 Emulators or your
ES Driver/Sun user’s manual.

The SCSI option requires installation at both the host computer and emulator sides. On
the host side, the installation depends on which host computer you are using. For PCs
and compatibles, an Emulex IB02 board (supplied with the option) must be installed in
order to add a SCSI port to the PC. For Sun workstations, a new SCSI device driver
must be installed. The SCSI option is not available on VAX and Apollo computers. On
the emulator side, the SCSI board must be installed in the ES 1800. A special SCSI
cable is also provided with the option to connect the ES 1800 to the host computer.

Serial Ports

Both the terminal port and the computer port end in standard RS232C female
connectors. Make sure peripheral hardware is connected to the correct port.

Baud rate Baud rates and data lengths for each port are
independent. Refer to the SET command in
Section 7 for available baud rates on each port.

Port Control Only one port can be the controlling port. Either
port can give control to the other port. For
complete information, see Serial Communication:
in Scction 5.

Upload/Download The ES 1800 accepts commands to begir
uploading/downloading from either port
However, the ES 1800 uploads/downloads he;
format data files only through the computer port.

Serial Port Pin Configurations

The pin configuration of your equipment (terminal, PC or host) may not match that o
the ES 1800. It is important to be familiar with the pin configurations of all periphera
equipment you intend to use with the ES 1800 emulator.

The ES 1800 emulator is configured as Data Terminal Equipment (DTE). Befor
powering up, make sure the ES 1800 emulator system and peripheral hardware ar
compatible. Pins 1, 2, 3 and 7 must be connected to peripheral hardware. Pins 4 and :
need to be connected if peripherals attached to the ES 1800 use these pins.
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Both ES 1800 serial ports use the same pin assignment. All pin assignments
voltage levels conform to Electronics Industries Association (EIA) RS232C standa
The following chart lists the signals present on each pin.

Pin

Name

Description

1

<

8-25

Protective Ground

Serial Data Out

Serial Data In

Request to Send (Output)

Clear to Send (Input)

Not Used
Signal Ground

Not Used

Connected in the ES 1800 emulator to
logic ground.

This signal is driven to nominal 12 voltage
levels by an RS232C compatible driver.

Data is accepted on this pin if the voltage
levels (12V) are as specified by RS232C
specifications.

This signal is driven to nominal 12V level
by an RS232C compatible driver. It signals

other equipment that the ES 1800 emulator
is rcady to accept data at this port.

An input signal to the ES 1800 emulator
indicates another piece of equipment in the

- system is ready to accept data. This signal
terminated so the ES 1800 emulator operat
with the signal disconnected.

Connected in the ES 1800 emulator to the
system logic ground.

These pins are not used by the ES 1800
emulator but may be required by your
peripheral hardware.

Data Requirements

The data requirements are set in the SET menu. Sce Section 7 for details on usiny
SET menu.

Stop Bits

FParity

Hardware

The ES 1800 software transmits and receive
bit ASCII characters. The number of stop b
determined by  SET parameter #11 for
terminal port and #21 for the computer
(Section 7).

The ES 1800 sends and checks parity acco:
to system SET parameter #12 for the terr
port and #22 for the computer port.



Ports

Hardware Handshake

Software Handshake
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Each character consists of a start bit followed by
8 data bits. When no data is being transmitted,
the serial data out pin (pin #2) will be at the 12V
level.

When the ES 1800 is ready to receive data, it
asserts the Request To Send line (pin #4). When
a receive buffer is nearly full, the ES 1800
deasserts the Request To Send line.

When the ES 1800 is ready to transmit data, it
checks the status of the Clear To Send line (pin
#5). Data is transmitted only when Clear To
Send is high.

XON XOFF . The ES 1800 uses normal flow
control codes to control software handshaking.
The default values are XON (DC1) and XOFF

(DC3).

The ES 1800 serial I/0 system contains internal
buffers to smooth the transmission of data via the
serial ports. If an input buffer becomes nearly full,
the system immediately transmits an XOFF
character. When the software empties the inpul
buffer, the system transmits an XON character.

Although the user cannot overfill the input buffe
from a controlling terminal, a controlling compute:
is quite capable of doing so. The input buffer fo
the computer port is 64 characters deep. Wher
eight characters have been placed in the compute:
input buffer, the XOFF character is transmitted
Allowing two character times for skew, the
computer must transmit no more than 5¢
characters until the next XON from the ES 1800.

The RTS hardware handshake follows the
softwarc handshake described above. When ar
XOFF is transmitted, RTS is dropped on that I/C
port; when an XON is transmitted, RTS i
rcasserted.

Hardwar.
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Maintenance

Maintenance of the ES 1800 emulator has been minimized by the extensive use
solid-state components throughout the instrument. There are three areas where
need be concerned: cables, probe tip and cleaning the fan filter.

Cables

The cables are the most vulnerable part of the instrument, due to constant flex
during insertion and extraction. First, inspect the cables for any obvious damage, s
as cuts, breaks, or tears. Even if you have thoroughly inspected the cables and car
find any damage, there may be broken wires within the cables (usually located clost
the ends). A broken wire within the cable will cause the instrument to run erratically
intermittently if the cables are flexed during emulation. By swapping the cables
question with a known good set of cables, you can easily isolate the faulty cable.

Probe tip

The probe tip consists of a ceramic lead-less chip, four ribbon cables and an ada
board. The adapter board is inside the pod case. When the ES 1800 is not in use,
protective cover should be installed over the ccramic chip to prevent cable abrasion
to protect it from being damaged by other objects. Folding or kinking of the rib
cables may result in premature failure.

Cleaning the Fan Filter

The fan filter should be cleaned regularly. The recommended interval is every 90 d
If you are working in a dusty environment, you may neced to clean the filter r
frequently.

1. Unplug the ES 1800.

WARNING
Electrical shock and moving fan parts are dangerous. Make sure you
unplug the unit before proceeding.

2. Remove the front cover of the ES 1800. (Loosen the two release screws.)

3. Remove the top cover of the ES 1800. (Unscrew six screws, and lift
cover off.)

4. Unscrew the two screws at the top of the chassis which hold the fa
place.

Hardware
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Figure 3-9: ES 1800 Fan Mounting
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5. Tilt the fan towards the boards in the chassis.

Figure 3-10: ES 1800 With Fan Tilted for Easy Access to Filter

FAN FILTER

Remove the fan filter.

Rinse the fan filter in cold water. Thoroughly shake out the excess water.
Replace the fan filter. ‘

Tilt the fan back into the correct position.

10. Replace the screws connecting the top of the chassis to the fan.

11. Replace the top and front covers.

0 0 N0

Parts

The following parts are available for you to order:
e Probetip
» Short cable set
» Long cable set

Hardware
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Tr'oubleshooting

Check that the cables are installed properly, that the probe tip is plugged into a
compatible target system, with power applied to both the target system and the
ES 1800 before starting troubleshooting procedures.

The most common problems encountered arc listed below. We recommend that you
contact Customer Service at Applied Microsystems Corporation if you experience any
problems that do not fall within this range of items. Before you call our service
department, display your software revision number by typing REV and record the
serial number located on the back of the chassis. You will be asked for the revision
number and serial number when you call.

We do not recommend a component-level repair in the field, unless performed by a
qualified service engineer.

Troubleshooting
SYMPTOM POSSIBLE CAUSES
Target system 1. Faulty cables.

runs erratically
. Broken pin on adapter.

2
3. ES 1800 emulator and target system not compatible.
4

. LDV not executed before RUN (vector not loaded).

Emulator will 1. Baud rate set incorrectly.
not communicate
over RS232 2. Target system rcquires "null” modem cable

(pin 2 and pin 3 of RS232 connector reversed).

3. For terminal operation, thumbwheel switch located
on the top card is not in the "0" position or the cable
is not properly attached to the terminal port in the
back of the ES 1800.

4. Cable not going to correct port of the terminal or PC.

5. Toggle switch located on the second card from the
top in the ES 1800 not in the middle position.

6. Power LED not on.

7. Control boards not seated properly.
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ES 1800 Emulator Specificati

ES 1800 Emulator Specifications

Input Power

Standard

Optional

Environmental
Operating Temperature
Storage Temperature

Humidity

Physical

Mainframe

80186/188 Pod
80C186/C188 Pod

Target System Connection

(total length including pod)

LSA Pod

Hardware

90 to 130 VAC, 47 to 60 Hz consumption ]
than 130W

180 to 260 VAC, 47 to 50 Hz consumption |
than 130W

0 Ctod40 C(32 Ft0104 F)
40 Ct070 C(40 Fio158 F)

5% to 95% relative humidity, noncondensing

13.2cm x 43.18 cm. x 34.29 cm.
(6.21in.x 17 in. x 13.5in)

22.6cm.x 129 cm. x 4.1 cm.
(891in.x5.1in.x 1.6 in.)

21.6cm.x279cm. x 2.2 cm.
(8.5in.x11.01in.x 0.85 in.)

1.5m
(60 in.)

124cm.x 79 cm. x 2.3 cm.
(49in.x3.1in.x.91n.)
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Sectio

PREPARING FOR EMULATIC

This section guides you through the steps required to use the ES 1800 emulato
debug hardware and software problems. The general steps are:

e establishing communication with the emulator

e setting up your target environment by mapping overlay memory, checl
registers, setting up soft switches, and downloading program

* running your program
» Dbreaking emulation

* isolating a problem by examining the trace memory, checking register.
single stepping

» modifying your program, either in the target or overlay memory

- using shortcuts, such as symbols, repeat commands, macros, saving s
between sessions, maintaining different setups for multiple users and ¢
commands

Each step includes a summary of the commands used during that step and example
using groups of commands to do useful tasks.

Section 7 provides a detailed alphabetical reference for all the commands mentione
this section.
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Terms

Terms

Before using this section, you should be familiar with the following terms:

4.2

target

run mode

pause mode

transparent mode

peekipoke

Generally, the target is the hardware and software that you are
debugging. If there is no target hardware available, the target
may be just a program, downloaded into the overlay memory.

Indicates that emulation has begun. The microprocessor in the
pod is running a program in the target. The run mode prompt is
R>.

Indicates that emulation is not taking place. The pause mode
prompt is >. Many commands can only be used in pause mode.

Transparent mode is used to communicate with a host computer
or any other peripheral you attach to a serial port on the
ES 1800. In transparent mode, the two ES 1800 serial ports
(TERMINAL and COMPUTER) are connected.

Peeks and pokes are single bus cycle reads and writes to target
or overlay memory. When a peek/poke is requested during run
mode, we break emulation (you don’t see this) and do a single
target bus cycle, then go back into emulation.
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Establish Communication with the Emulator

How you establish communication depends on the configuration of your debugg
environment and whether you are using serial or SCSI communication between y:

host computer and the ES 1800.

This section describes establishing communication when you are using the emule
with a dumb terminal or with a terminal and a host computer. For information
establishing communication from ES Driver or one of the VALIDATE softw
debuggers, please use the appropriate software manual.

Note that Section 2 of this manual provides quick instructions to get you star
whereas this section provides a more complete explanation of the process.

Commands Used to Establish and Verify Communication

mman Description
CCT Control emulator from COMPUTER port
SET Set up port parameters
TCT Control emulator from TERMINAL port
TRA Enter transparent mode '

Serial Communication

The ES 1800 can communicate through both DB-25 connectors on the chassis :
panel using standard RS232C serial protocol. The ports can be independe
configured for baud rate, data length, and number of stop bits.

From a Terminal or Host Computer

When using a dumb terminal to control the ES 1800, you connect a terminal to
TERMINAL port on the back of the ES 1800 using an RS-232 cable. When the ES 1
is shipped, it is configured for TERMINAL port control.

One common development configuration is with a terminal connected to

TERMINAL port of the ES 1800 and a host development system connected to
COMPUTER port. The ES 1800 provides a transparent mode that essentially conn
your terminal to the computer. The ES 1800 also has a special download comman
load modules from the host system and commands to upload data and symbols to
host system.

In configurations where the ES 1800 is connected directly to a host computer, there
a few details that need to be considered.

Preparing for Emulation



Establish Communication: Serial

Data Buffering and Baud Rate

When downloading from a computer, the ES 1800 buffers all the data bytes until the end
of record. If the checksum is correct, the data arc then loaded into target memory.
During this load time, the host computer may start sending the next data record. The
serial data buffer in the ES 1800 is 64 bytecs decp. When the sixth character is placed
in the buffer, an XOFF character is sent to thc host computer. This means that the host
computer must transmit no more than 58 characters after the XOFF. Some multi-
tasking development systems may not be capable of quickly stopping character
transmission. For these systems, it may be advisable to lower the COMPUTER port’s
and host computer’s baud rates. ‘

The XON/XOFF problem described in the above paragraph can also happen in the
reverse direction. If the ES 1800 is uploading data to the host, it may be able to overrun
the host’s ability to receive characters. While lowering baud rates may help, there are
probably commands available on the host to solve the problem. You should also make
sure that the host does not echo characters sent to it while uploading data. If the
characters are echoed, the ES 1800 will quickly send an XOFF to the host while
continuing to send normal upload characters. The host system will then probably senc
an XOFF to the ES 1800 because the host’s buffers are full. The result of this situatior
is that both systems will lock up waiting for the other to send an XON. See youw
system administrator or call Appliecd Microsystems Corporation Customer Service
department at 800-426-3925 for help.

XON and XOFF characters can be used to control either output port on the ES 1800
These characters can be redefined using the SET command.

Communication with the Host Computer

While in transparent mode, the ES 1800 passcs characters between the computer anc
TERMINAL ports. There is a user dcfinable two-character escape sequence to exi
transparent mode, set with the SET command (<esc><esc> default). If the firs
character of the escape sequence arrives at cither port, the ES 1800 holds it until i
receives another character from the samec port. If the sccond character matches the
second character of the escape sequence, transparcnt mode is terminated. If th
second character is not part of the escape sequence, then both the character being hels
and this second character are sent to the proper port.

While in transparent mode, the only characters that arc mcaningful to the ES 1800 ar
XON, XOFF, the first character of the escape scquence, and the reset character. Th
reset character may be sent from the host as part of a command sequence to th
terminal. You should define the resct character (<ctrl-z> default) using the SE
command to be a character that will not normally be uscd by the host system or a
editor.
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Controlled by Host Computer

In this configuration, a software package on the host computer actually controls
ES 1800. Please see your ES Driver or VALIDATE debugger manual for informatior

setting up communication.

Setup Commands

The SET menu contains all of the external communication variables such as baud r:
parity, and upload/download data format. Some SET parameters require a reset be
becoming effective. You can set the serial communication parameters and save ther
EEPROM without affecting the parameters currently in use.

The three categories of parameters are summarized in the following table:

Category Parameters

System User number, reset character, XON/XOFF characters,
LSA display

Terminal port Baud rate, stop bits, parity, screen display length,
transparent mode escape sequence

Computer port Baud rate, stop bits, parity, transparent mode escape

sequence, command terminator sequence, record length,
download/upload data format, acknowledge character.

Port Dependent Commands

The ’controlling’ port is determined at power-up by the setting of the thumbw
switch on the controller board (see Section 3). After power-up, the commands
and TCT switch control from one port to the other. TCT entered to the TERMI
port acts like a null command as does a CCT entered at the COMPUTER port
commands except UPL, DNL and UPS respond in the same manner if entered
either the computer port or the TERMINAL port.

Transparent Mode
Entering transparent mode from either port causes both ports to be ’connected’ to

other. If transparent mode is terminated from either port, control returns to the
that initiated the transparent mode (TRA) command.
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SCSI Communication

For information on the SCSI port, scc cither your SCSI Addendum for ES 1800
Emulators or your ES Driver/Sun uscr’s manual.
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Set Up Target Environment

After you have established communication with the emulator, you must download y
code to either target or overlay memory. Once the code is downloaded, you will wan
verify that the program is where you want it, and that everything is set up correctly
begin emulating.

The ES 1800 provides convenient commands for all these tasks, including:

overlay memory commands, so that you can run code before hardwar
available or use a combination of existing hardware and new code

‘download commands to load code into target or overlay memory

memory commands to examine and compare memory regions in overlay
target memory

register commands to examine and modify registers
soft switches to control using the emulator with target hardware

ommands Used to Set Target Environmen

Command Description

Overlay Memory Commands

CLM Clear memory map

DM Display memory map

LOV Load overlay memory from target
MAP Set memory map

OVE Enable overlay memory

OvSs Overlay memory speed

VFO Verify overlay memory

Clock Commands

CK Choose target clock

CLK Read target clock

Download Commands

DNL Download file to target or overlay
SET Set up communication parameters
TRA Enter transparent mode

VFY Verify serial download data
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Command Used to Set Up Target Environment (cont
Command Description

Memory Commands/IO Commands

ASM Enter single line assembler

DB Display memory block

DIS Memory disassembler

M Enter memory mode

MIO Enter I/O mode

Register Commands

BAS Set/display default register base

CLR Clear CPU registers

DFB Display default register base

DR Display microprocessor registers

LD1 Load registers from EEPROM

LDV Load reset vectors into CPU registers

PCB Display PCB registers

SAV1 Save registers to EEPROM

Softswitch Commands

LD 4 Load soft switch settings from EEPROM

ON/OFF Soft switch menu

SAV 4 Save soft switches to EEPROM
Map Overlay Memory

Overlay memory can be used to debug target hardware and software. It can be used t
create and verify programs before hardware is available, determine whether th
program is making illegal accesses, and patch target PROM code quickly and easily.

Overlay memory is available in memory ranges from 128K to 2M and can be mapped i
segments as small as 2K bytes. Each segment can be assigned one of four attributes
target, read/write, read only, or illegal. If memory is mapped, it means that you hav
assigned at least one segment of overlay as read/write, read only, or illegal memory
Unmapped memory is assigned the target attribute. Memory mapped as target or illeg:
does not use up overlay memory.
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Set Up Target Environment: Map Ove

You can always modify overlay memory mapped as read-only. However, if a prog
tries to write to read-only overlay, emulation stops and an error message is displa
Overlay memory mapped as read/write can be written to or read from. If a prog
attempts to read or write to memory mapped as illegal, emulation stops and an €
message is displayed.

Overlay memory is mapped with the MAP command, and the map is displayed with
DM command. Once you have memory mapped, you can move a program from ta
memory to overlay with the LOV command. The VFO command lets you compa
range of memory in your target to the same range in the overlay memory.

When a segment of memory is mapped, program accesses in that memory range
directed to the overlay instead of the target. The overlay can be further qualified by
overlay enable switch (OVE). This register indicates whether code, data, or
accesses in a mapped memory range should be directed to the overlay memory.

Overlay memory accesses occur in real time at speeds up to 12.5MHz. To operat
speeds greater than 12.5MHz, you will need to add wait states using the (
command. The OVS command requires the RDY switch to be set: this switch se
an internally generated ready signal to complete memory accesses.

Since the contents of overlay memory are not affected by changing the overlay map,
can compare the operation of a program in target memory with one in overlay memory.

The following examples show using overlay memory to patch a program.

>CLM Clear any previous
mapping.

>MAP 1000 to 7FFF:RO Map ROM over existing
target program.

>LOV 1000 to 7FFF Copy target program
into overlay memory.

>ASM 2000 Use 1line assembler to

make a patch.
(Assembler commands)

>RNV Run patched version.

>STP;MAP 1000 TO 7FFF :RO;RUN Stop, remove map, run
normal version.

>STP;MAP 1000 to 7FFF:RO;RNV Stop, restore map, run

patched version.
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Download Files

You can enter the download command from either the TERMINAL port or COMPUTER
port, but download data is always received by the emulator through the computer port.
The data will be written to the target system memory, or to overlay memory if it is

mapped.
Before downloading, you should verify the following:
» Opverlay is mapped to the appropriate address range.

e The start address of the file is the address to which you expect to download
(see TRA in Section 7).

e The data format of the host system matches that used by the ES 180C
emulator (see SET parameter #26 and TRA in Section 7).

Download from Terminal Port

When you type DNL from the TERMINAL port, the ES 1800 automatically enters

transparent mode. The ES 1800 will expect data records to arrive at the COMPUTER

~ port, so entering transparent mode allows communication with the host system via the
TERMINAL port.

When you are ready to download a file, enter a command that causes the host systerr
to display a file to the terminal, but in place of a <return>, enter the transparent mode
escape sequence (<esc><esc> default). The user definable command terminato
sequence is sent to the host system (<return>,null,null default), and the emulato:
prepares itself to receive data at the computer port.

The ES 1800 is now ready to read the data records the host system will be sending
Data records are displayed as they are received by the ES 1800. Each data byte i
verified with a ’read after write’ cycle. If an error is detected, the download is aborted
Checksums are verified and if a checksum error occurs, the download is aborted with ai
error message. The data in the erroneous record will not have been written to memory
No special characters are sent to the host, however, so it is likely that the next tim
you enter transparent mode, the host will send the remainder of the download dat
records.

The host system responds by sending the data records from the formatted object file
Any characters sent by the computer are echoed to the TERMINAL port. All valid dat
records are copied into internal buffers and the data written into target memory. Whe;
the End of File (EOF) record is received, the download process terminates and .
normal ESL prompt is displayed.
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Download from Computer Port

If the download command is entered from the COMPUTER port, the proces
different. In this case, the ES 1800 does not enter transparent mode. The I
command can be immediately followed by data records.

After the host sends the download command, the emulator waits for data at
COMPUTER port. The host computer should then send the downloadable rec
followed by an end of file record. After the end of file record, the system prompt (:
sent to the COMPUTER port.

Each data record is acknowledged with an ACK (6) character if its checksum is co:
and correctly written into target memory (verified with read-after-write cycles).
EOF record is also acknowledged if valid. If an error occurs during a download, the
character sent back to the host will be the BEL (7) code. Programs written on the
system can use these two characters to handshake the data records in an auton
download routine.

There are some differences between COMPUTER port control and TERMINAL
control during the downloading process. Under COMPUTER port control:

1. All good records are acknowledged with an ACK $6.

2. All error messages from bad records are received on the COMPUTER -
therefore the host program that is controlling the ES 1800 will need t
able to interpret error messages.

3. Records are not echoed.

Return Control to ES 1800

Once the download command (DNL) is entered, control is returned to the emulat
one of three ways:

1. An end of file record is received. If an end of file record is not recognize
the ES 1800, control will not be returned to the emulator TERMINAL
This can be caused by:

» Using a <return> instead of the proper escape sequence to term
the command line to the host computer.

» Selecting the incorrect data format.

2. An ES 1800 reset is executed (default is <ctrl-z>).
3. An error is detected.
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Errors

CHECKSUM ERROR IN THE DATA RECORD

The download process is aborted because the checksum sent with a record file is not
the same as the checksum calculated by the ES 1800.

READ-AFTER-WRITE VERIFY ERROR

Every byte in a data record is verified after it is stored. This error indicates that the
data in memory does not match the data that was stored.

Problem What to Check

Emulator does not return a prompt 1. Serial data format - SET menu.

2. No end of file (EOF) record.

3. You entered a <return> instead of
the transparent mode escape
sequence after entering the host

copy command.

Read-after-write verify error 1. Target hardware problem.
2. Overlay memory not mapped in
download range. Address is
indicated by misverify message.

Checksum error 1. Improperly formatted record sent
by host.
2. Noisy serial data lines.
3. Host computer is not responding to

XON/XOFF protocol.
Display of data does not commence 1. Host not responding to user defined
after entering transparent mode command terminator sequence - see
escape sequence SET menu.

If the ES 1800 does not return a prompt, you will need to reset the system (default i
<ctrl-z>) in order to enter any other ES 1800 commands.

If the host computer does not respond to the XON/XOFF protocol fast enough, you ma;
need to lower the baud rate on the COMPUTER port and the host computer.
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Symbolic Download

The download command accepts symbolic definition records as well as data recc
when the symbolic debug option is used and the ES 1800 download format variabl
set to 5 (Extended Tekhex). (See SET parameter #26).

Serial data can be verified with memory using the VFY command.

Check Registers

Before going into run mode, you will want to be sure that the code segment
instruction pointer (CS:IP) contain the correct values. You may also want to set a v
stack pointer, initialize the CPU status register (FLX) or some of the PCB registers.

You can either set registers by hand or use the LDV command to load them with 1t
power-up values. ’

This section includes information on using the registers and a complete list of all
registers in the ES 1800.

The registers can be logically divided into five groups:

1. microprocessor registers

2. general ES 1800 registers

3. Peripheral Control Block (PCB) registers, those used only in iRMX n
and those used in non-iRMX mode

4. Event Monitor System registers

5. 80C18X enhanced mode registers

Each ES 1800 or Event Monitor System register accepts one or two of three v
types: integer values, range values or don’t care values. The value of any register
be displayed by entering its name on the command line. Register values can be mod
using the syntax register = value.

Registers that accept range and don’t care types can also be assigned integer va
Each register has a separate display base. The display base is viewed and cha
with the BAS command. Display bases are often changed for registers such as
Event Monitor LSA comparators, which you might like to see in binary, and the ¢
limit (CTL) register, which you might want to see in decimal.

The CPU registers and the Event Monitor registers can be displayed as a grouj
using the DR and DES n commands.

The complete register set can be loaded from or saved to EEPROM. Executing a |
or LD copies all system variables. A SAV 1 or LD 1 copies only the register group.
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Registers In Run Mode

Setting and displaying the microprocessor registers during run mode can lead to
unexpected results because the ES 1800 keeps a RAM image of the microprocessor
registers. This image is copied to the processor whenever run mode is entered. The
image is copied from the processor when emulation is stopped by the STP command or
the Event Monitor System.

Because of this, modifying these registers during run mode simply alters the ES 1800’s
image of the registers. The ES 1800 does not copy the new values of the registers tc
the microprocessor. When emulation is broken, the current values of the microprocesso:
registers are copied and the RAM image is overwritten. Thus, you cannot dynamically
change the value of the microprocessor registers while emulating, and a display registe:
command entered after emulation has begun will show you the register values upor
entry to emulation, not the values the registers currently contain.

Peripheral Control Block (PCB) Registers

Because of the dynamic nature of some PCB registers, they are handled slightly
differently than regular CPU registers. The following sections describe the problem:
and their solutions.

General PCB Handling

When the ES 1800 exits run mode, all memory and I/O space is searched for the PCB
When the PCB is located, it is moved to locations $FF00-$FFFF in I/O space. Al
register values are then copied to a table in intemal RAM and uploaded to the E!
controller. These register values are the ones displayed in response to the PCI
command. The values in this table are modified by commands such as:

>MCWO=$1234
or
>IST=$5678

Relocation of the PCB

The PCB is completely relocatable in memory or I/O. It contains an interrupt controlle:
two timers, three counters, two DMA channels and chip select circuitry for decodin
memory and I/O space. For the 80C186/C188, the PCB also contains a dynamic RAN
refresh controller and a power save mode controller. There are many details t
understand and remember when dealing with the PCB. These details are pointed out i
the following subsections.
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Since the PCB is relocatable, there are several things that need to be unders
concerning the registers in the PCB. On a run-to-pause transition the firmware tak
copy of the CPU registers and the registers in the PCB and stores them first in a R
table on the ES 1800 board and then passes a copy of the registers to ESL. The ¢
that is sent to ESL is what is shown to you. When you make a change to any of
registers, that change is simply stored in the RAM table kept by ESL. If you then
to look at those registers you see the change made, but the change is only to the R
table and not to the CPU.

Prior to a pause-to-run transition, the registers are passed from ESL to the firmw
The registers are then loaded into the CPU, and control is turned over to the target.
if you want to load a register into the CPU, you first need to equate the register tc
correct value and then put the ES 1800 into either run mode or execute a single
command (STP).

On a run-to-pause transition, the firmware locates the PCB and moves it back to
power-up location of OFF20 in I/O space. This is done because some users act
move the PCB to some other location. The firmware moves the PCB to its de
location so that it will not write over the top of the PCB while in pause mode.
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If you use the MIO command to write to the PCB and change the contents of the
registers, the following situations may cause confusion:

Situation

Resolution

1. You can’t find the PCB at
the location you expect it.

2. If you modify a PCB
register directly, using the
MIO command, and then
look at the PCB registers
through the ESL command
(PCB) you will find that the
register you changed in the
PCB was not changed in the
ESL RAM table.

3. If you modify a PCB
register directly, by using

The PCB is moved to the default location, so you
will not find the PCB in the spot you moved it to.
The PCB is always moved back to the correct
location on a pause-to-run transition. Look for it
at OFF20 in I/O spacc.

The values in the ESL RAM table are only loaded
from the PCB on a run-to-pause transition. Also,
the values loaded back into the PCB on a pause-
to-run transition are from the ESL RAM table and
therefore write over the top of anything that you
put into the PCB. To avoid this problem, change
the PCB registers using the ESL command format
register=value.

Commands do not modify the current contents of
the physical PCB until the next pause-to-run
transition.

the MIO command, and
then go into run mode, you
will find that the CPU did
not use the value you
changed in the PCB.

When the ES 1800 enters run mode, the PCB rcgister values contained in the RAM
table mentioned above are reloaded into the physical PCB. The PCB is then move
back to its location in the target addrcss spacc and the ES 1800 enters the targe
system.

Using Peripherals During Pause

The ES 1800 may be configured to allow somec or all of the integrated peripheral
controlled by the PCB to continue opcrating during pause mode. See the ON/OFF menu.

The dynamic RAM refresh registers are controlled by the PRE switch, and can be use
to enable continuous refresh of target RAM during pause mode.
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Timers

The ON/OFF TE switches are used to enable/disable the integrated timers du
pause mode.

If the switch is set to ON, on a run-to-pause transition, the timer registers are han
as described in the General PCB Handling section. On a pause-to-run transition, r
of the timers’ values are reloaded to the physical PCB, as this would destroy the
generated during pause mode.

If the switch is set to OFF (disable timer during pause mode), the mode cor
(MCWO) for the particular timer is copied to the RAM table upon run to pause;
timer is then disabled by clearing bit 15 of the mode control word. Upon a pause-to
transition, the value in the RAM table is reloaded to the physical PCB. This rest
the timer to its configuration when last running in the target system.

DMA Controllers

The ON/OFF DME switch enables/disables DMA operation during pause mode. ]
that all DMA cycles are disabled immediately upon a run-to-pause transition by
assertion of an NMI to the CPU, which then sets bit 15 of the IST register (DHLT bit).

If the switch is set to ON DME, the IST register is copied to the RAM table.
DHLT bit is then cleared, causing DMA cycles to resume. All DMA cycles are ste
to the target system.

Upon a pause-to-run transition, the RAM table value of the IST register is reloade
the physical PCB. If you want DMA activity to continue when reentering run mod
sure the CDH soft switch is turned on.

No DMA register values are reloaded to the physical PCB with this setting.

If the switch is set to OFF DME, the DMA registers are handled as describe
"General PCB Handling".

Chip Select Registers

The ON/OFF RCS switch controls the emulator’s reading of the LMCS, M}
MPCS, and PACS registers upon a run-to-pause transition.

If the switch is set to ON RCS, all chip select registers are read and restore
described in "General PCB Handling."
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If the switch is set to OFF RCS, these chip select registers are read and copied to the
RAM table only if you have manually set the register value during pause mode (e.g..,
LMCS=1234). This is necessary because reading of these chip select registers
enables them to drive the 80186/188/C186/C188’s chip select lines.

Upon a pause-to-run transition, only the registers that have been modified during
pause mode are reloaded to the physical PCB. Note that when the switch is OFF, the
displayed values of the chip select registers (LMCS, MMCS, MPCS, PACS) do not
show what is actually in the PCB.

When attempting to peek and poke into target space it is necessary to set up the CS
registers first so the address is decoded and the correct CS line toggled. The CS
registers can be set up either by running the code in the target system or by setting up
each of the registers using ESL and then executing an STP to load them into the CPU.

The LMCS register is especially critical to emulator operation because the NMI vector
is lotated in the LMCS memory area. When making a run-to-pause transition, whether
from a run or step command, the CPU picks up its NMI vector from the emulator’s
internal memory space, but it uses the target’s RDY line to complete the bus cycle. If
LMCS is not setup when you enter a step command or go into run mode with 2
breakpoint set, the emulator may hang up waiting for a target RDY signal.

When reading the contents of the CS registers the value returned is often different from
the value written into the register. This is because the CS registers have some read-
only bits.

LMCS register bits 3, 4 and 5 are always high.

MMCS register bits 3 through 8 are always high.

PACS register bits 3 through 5 are always high.

UMCS register bits 3 through 5, 14 and 15 are always high.

Interrupt Controller Registers

Upon a pause-to-run transition, the poll status register (POS) is read and its valu
stored both to its own RAM table entry, and to the polling register (POL) table entry
The emulator does not read the poll register as this would cause any pending interrup
to be treated as if it had been serviced. When you enter the PCB command, POL an
POS will contain the same value.

Because POL and POS are read-only registers, they are not reloaded to the physma
PCB upon a pause-to-run transition.
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For the 8018X processors, on a run-to-pause transition all interrupts are disat
because there is no way for the ES 1800 to handle interrupts during pause. This me
that both externally generated and chip generated interrupts are ignored during pa
mode.

For the 80C18X processors, on a run-to-pause transition all interrupts are disat
unless the IDP switch is set to ON.

Interrupts are restored to their previous condition upon a pause-to-run transition.
interrupts occur during pause and are still pending upon a pause-to-run transition, t
are serviced at that time.

Register Lists

This section lists all the registers:
» Microprocessor Registers
» Target Peripheral Control Block (PCB) Registers
» PCB Registers Used Only in iRMX Mode
» PCB Registers Used in Non-iRMX Mode
» PCB Registers Used in Enhanced Mode (80C18X Only)
« Event Monitor System Registers

* General ES 1800 Registers
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» Microprocessor Registers
Name Description Type Length (bits)

AX, AL, AH accumulator (low and high) Integer 16,8,8
BP base pointer Integer 16
BX, BL, BH base (low and high) Integer 16,8,8
Cs code segment Integer 16
CX,CL,CH count (low and high) Integer 16,8,8
DI destination index Integer 16
DS data segment Integer 16
DX, DL, DH data (low and high) Integer 16,8,8
ES extra segment Integer 16
FLX,FLL, FLH flags (low and high) ' Integer 16,8,8
IP instruction pointer Integer 16
SI source index Integer 16
SP stack pointer Integer 16
SS stack segment Integer 16
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Target Peripheral Control Block (PCB) Registers

Name Description

REL relocation register

UMCS upper memory chip select control

LMCS lower memory chip select control

MMCS mid-range memory chip select control (base address)
MPCS mid-range memory chip select control (block size)
PACS peripheral chip select control

TCO timer #0 count register

TC1 timer #1 count register

TC2 timer #2 count register

MAO timer #0 max count A register

MALl timer #1 max count A register

MA2 timer #2 max count A register

MBO0 timer #0 max count B register

MB1 timer #1 max count B register

MCWO0 timer #0 mode control word register
MCW1 timer #1 mode control word register
MCW2 timer #2 mode control word register
USRCO dma #0 upper 4 bits of source address
USRC1 dma #1 upper 4 bits of source address
SCRO dma #0 lower 16 bits of source address
SCR1 dma #1 lower 16 bits of source address
UDSTO dma #0 upper 4 bits of destination address
UDST1 dma #1 upper 4 bits of destination address
DSTO dma #0 lower 16 bits of destination address
DST1 dma #1 lower 16 bits of destination address
XCO dma #0 transfer count

XC1 dma #1 transfer count

CwWo dma #0 control word

CW1 dma #1 control word
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PCB Registers Used Only in iRMX Mode

Name Description

EOI specific end of interrupt register

MSK mask register

PLM priority level mask register

ISV in service register

IRQ interrupt request register

IST interrupt status register

v interrupt vector register

DMAO level #2 interrupt control register (dma #0)

DMA1 level #3 interrupt control register (dma #1)

TMRO level #0 interrupt control register (timer #0)

TMR1 level #4 interrupt control register (timer #0)

TMR2 level #5 interrupt control register (timer #0)
PCB Registers Used in Non-iRMX Mo

Name Description

POL poll register

POS poll status register

MSK mask register

PLM priority level mask register

ISV in service register

IRQ interrupt request register

IST interrupt status register

Iv interrupt vector register

TCR timer interrupt control register

DMAO dma #0 interrupt control register

DMA1 dma #1 interrupt control register

INTO interrupt control register #0

INT1 interrupt control register #1

INT2 interrupt control register #2

INT3 interrupt control register #3
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PCB Registers Used in Enhanced Mode (80C18X Only)

Name Description

MDR DRAM memory partition register
CDR DRAM clock pre-scalar register
EDR DRAM enable RCU register
PDC Power save control register

Event Monitor System Registers

ACl1.1-AC14 address comparator Range 24
AC2.1-AC24 address comparator Range 24
CTL.1-CTL4 count limit comparator Integer 16
DC1.1-DC1.4 data comparator Don’tcare 16
DC2.1-DC2.4 data comparator Don’t care 16
LSA.1-LSA4 logic state comparator Don’tcare 16
S1.1-S1.4 status comparator Don’t care 16
S2.1-S2.4 status comparator Don’t care 16
SIA special interrupt address Integer 32

General ES 1800 Registers

Name Description Type Length (bii
BTO ms to wait before NO BUS

CYCLES error Integer 8
DFB default base Integer 8
GDO0-GD7 general purpose data Don’tcare 32
GRO-GR?7 general purpose range Range 32
IDX repeat index register Integer 32
10P I/O mode pointer Integer 16
LIM repeat limit register Integer 32
MMP memory mode pointer Integer 32
OVE overlay enable Don’tcare 8
TST terminator for repeats Integer 32

Set Up Soft Switches

If you have target hardware, the ON/OFF menu contains switches which allow yc
configure the emulation environment to your liking. For example, you can run
ES 1800 without a target system by using the ES 1800-supplied clock signal

Preparing for Emulation



Set Up Target Environment: Soft Switches

emulator-generated ready signal and overlay memory. The copy switch copies data to
both serial ports for obtaining hard copy of your emulation session.

The ON/OFF menu can be saved to EEPROM with the SAV 4 command. These values
may then be automatically loaded into the ES 1800 on power-up by setting the
thumbwheel switch to the appropriate value, or manually by typing the load commanc
(LD 4) to the ES 1800 after power-up.

The following chart summarizes the switches: more information can be found in Sectior
7 under each switch name.

Name Description

BKX Break on instruction execution (not prefetch)
BTE BUS(RDY) timeout enable

CDH Clear DHLT bit in IST register on a pause-to-run
CK Select internal clock

CPY Copy data to TERMINAL & COMPUTER ports
DME Enable DMA during pause

FSX FSI on instruction execution (not prefetch)

IDP Enable interrupts during pause (80C18X only)
IHE Ignore halt errors

PRE Refresh enable during pause (80C18X only)
PPT Enable peek/poke trace

RCS Enable chip select registers display

RDY Select internal ready when accessing overlay
STI Enable step through interrupts

TCE Enable trace memory during run

TEO Enable timer 0 during pause (80186/188 only)
TE1 Enable timer 1 during pause (80186/188 only)
TE2 Enable timer 2 during pause
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Run Your Program

This section explains how to run and stop your program.

To run your program, you must put the emulator into run mode. You can enter run m
by executing any of four run commands. You can also single step your program us
the STP command. The STI switch controls whether the emulator should recognize
ignore interrupts while single stepping.

Emulation can be halted in one of four ways, single stepping, manual reset, reaching
error or reaching a breakpoint preset with the Event Monitor System. Before runr
your program, you should choose a method for stopping emulation. The method
choose depends on what data you want to look at when emulation stops.

Event monitor system breakpoints may be enabled or disabled during run mode. E
when breakpoints are disabled, all other Event Monitor System functions are active.

Commands Used to Start and Stop Emulation

Command Description

Start Emulation

LDV Load reset vectors

RBK Run with breakpoints enabled

RBV Run, load reset vectors, breakpoints enabled
RNV Run, load reset vectors, breakpoints disabled
RUN Run with breakpoints disabled

STI Step through interrupts

STP Step through target system

Stop Emulation

BKX Break on instruction execution or address
BRK Break emulation

FSI Force special interrupt

FSX FSI on instruction execution

RST Reset pod microprocessor, load reset vectors
SET #2 Set reset character

WHEN Enter when/then statement

Two of the run commands load the reset vectors before entering run mode, and tw
them enable the breakpoints in the Event Monitor System. The reset vectors
defined by Intel as:
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CS =FFFFH
IP =0
FLX =F002H

The reset vectors cannot be loaded during run mode. RUN and RBK are typically used
in run mode to disable and enable break points. The following chart is a quick reference
to the RUN commands.

Commands Used to Start Emulation

Run Load Reset Breakpoints Valid in
Command Vectors Enabled Run mode
RUN NO NO YES
RNV YES NO NO

RBK NO YES YES
RBV YES YES NO

Some commands need to communicate with the pod processor, and many of these
commands cannot be entered during run mode, because emulation must stop in order to
complete the command. If you are unsure whether a command may be entered during
run mode, just enter it. An error message is displayed if it is not valid.

The following commands may be entered in run mode, but do halt emulation briefly in
order to read or write data to the target system or overlay memory.

M Memory mode

MIO I/O mode

@ Indirection operator

DB Display block of memory
ASM In-line assembler

DIS Memory disassembler
NXT Memory mode

LST Memory mode

If there are target hardware problems, it may not be possible to enter run mode. I
these cases, error messages are displayed describing the problem. Some erro
conditions may require a reset to bring the system back into command entry mode.
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Break Emulation

Emulation can be halted in one of four ways. Before running your program, you sho
choose a method for stopping emulation. The method you choose depends on what ¢
you want to look at when emulation stops.

1. Enter the stop emulation command, STP. When this command is ente
during run mode, emulation is stopped and the values of the microproces
registers are copied into ES 1800 memory. The current CS:IP and ev
monitor group number are displayed.

2. The Event Monitor System can stop emulation if you have set
breakpoints and the breakpoints are enabled. When a breakpoint condit
occurs, emulation is halted, the microprocessor registers are copied i
ES 1800 memory, and the CS:IP and event monitor group number
displayed.

3. Issuing the reset character (<ctrl-z> default) stops emulation. After
reset character is issued, the ES 1800 registers have the same value t
had before emulation began. You should check those values or load the r
vectors (LDV) before restarting emulation.

4. Emulation breaks automatically if the target program commits an access
write violation in overlay memory. The condition that caused the erro
displayed.

Breaking can also be qualified by a soft switch, BKX. This soft switch determine
breaks will occur only on instruction execution, or on any access to an addr
including prefetches.

Preparing for Emulation ¢



Set Up Breakpoints

Set Up Breakpoints

Once you have run your program, and discover a problem, the next step is typically to
decide where to break so that you can find the problem. This section describes using
the Event Monitor System to break emulation and to perform other actions. It begins
with an overview, and then describes each unit of the Event Monitor System in detail.
The end of the section includes a variety of useful examples.

Commands Used to Decide Where to Break Emulation

Command - Description

Setup/Display/Clear Advanced Event System

CES [1-4] Clear event monitor system setup
DES [1-4] Display event monitor system setup
WHEN Enter when/then statement
Advanced Event System Actions

BRK Break emulation

CNT Count bus cycle

FSI Force special interrupt

GROn Change event group

RCT Reset count value

TGR Output trigger signal

TOC Toggle count state

TOT Toggle trace state

TRC Trace bus cycle

Set Up the Event Monitor System

The ES 1800°’s Event Monitor System provides extremely flexible system an
breakpoint control, enabling you to isolate or break on any predefined series of event
and then perform various actions. You control and monitor the target by enterin
commands that define events as logical combinations of address, data, status, cour
limit, and optional Logic State Analyzer pod inputs. When an event is detected, th
ES 1800 can break emulation, trace specific sequences, count events, execute use
supplied target routines, and trigger TTL outputs.

The Event Monitor System monitors target information at the bus cycle level, includin
every read or write cycle that the microprocessor executes. The Event Monitor syster
’sees’ every signal that can affect the target system. It can also monitor inputs from th
logic state analyzer probe.
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The Intel 80186/188/C186/C188 microprocessors multiplex address and data lines.
ES 1800 demultiplexes those signals so that the Event Monitor System sees
signals at the same time. The Event Monitor system essentially takes a picture of
microprocessor’s signals at the beginning of every T4 state (refer to the Intel manu
IAPX 86/88, 186/188 Users Manual and iAPX C86/C88, C186/C188 Users Manu
The information that is recorded into trace memory is the same information that
Event Monitor system is monitoring.

The address comparators in the 80186/188/C186/C188 may need to be specially set
These are 16-bit chips, with a prefetch QUE and byte based instructions. This ca
problems when breaking on instructions that occur on odd boundaries.

You can enter Event Monitor System WHEN/THEN statements while in run m
You can also modify the event comparator values during run mode.

These new statements and values will not go into effect until you stop
and restart run mode.

NOTE: Simultaneous use of the Dynamic Trace feature and the Event monitor sys
is not possible. (See TCE in Section 7).

Structure

The Event Monitor System is structured in three basic units:

Events Events identify specific target conditions. W
these conditions are encountered, actions can
performed.

Actions Actions are what the emulator does when an eve

detected. There are many actions that the e
system can take, including standard features suc
forcing a special interrupt to jump to a soft shutd
routine before stopping the target prog
sophisticated trace control and breaking emulation.

WHEN/THEN Statements Statements coordinate the events and actions.

You define statements that specify single or multiple events that are lo,
combinations of address, data, status, counter, and optional logic field states. V
those events are encountered in the target system program, the ES 1800 can t
emulation, trace specific sequences, count events and trigger outputs, allowing yo
analyze the cause-effect relationship established by the event/action seque
defined.
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There are four event groups which provide the logical structure necessary for tracking
deeply nested bugs. This structure lets you debug any problem you can imagine, using a
combination of events and actions. Figure 4-1 shows the structure of the Event
Monitor system.

Figure 4-1: Event Monitor System Structure
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There can be several actions for any event. There can be many WHEN/THEN
statements in effect at any time.

The basic Event Monitor System WHEN/THEN statement is of the form:
[Group] WHEI[N] event THE[N] action
The system only recognizes the first three letters of any word in a control statemen

(e.g., WHEN=WHE; THEN=THE).

Define Events

You can define an event to be some combination of address, data, status, count, anc
Logic State Analyzer pod conditions. Numerous Event Monitor System WHEN/THEMN
statements may be entered and in effect simultaneously. Conflicting statements may
cause unpredictable action processing. Parentheses are not allowed in even
specifications.
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The NOT operator reverses the sense of the comparator output. NOT has hi
precedence than either of the conjunctives (AND and OR).

WHEN AC1l AND NOT DCl1l THEN BRK

means break whenever any data pattern other than that in DC1 is read from or wr
to an address in AC1.

AND and OR can be used to form more restrictive event definitions. AND terms |
higher precedence than OR terms. For example:

WHEN AC1l AND DC1 OR DC2 THEN BRK
is the same as
WHEN AC1 AND DC1 THEN BRK
WHEN DC2 THEN BRK
If you are looking for two different data values at an address, you would use

WHEN AC1 AND DC1 OR AC1l AND DC2 THEN BRK .
The OR operator is evaluated left to right and is useful for simple compa
combinations. For complex event specifications, OR combinations can be replaced
separate WHEN/THEN statements for clarity.

WHEN AC1l AND S1 OR AC2 AND S2 THEN BRK

is the same as

WHEN AC1 AND S1 THEN BRK

WHEN AC2 AND S2 THEN BRK .
There are eight comparator registers for each of the four event groups. These ¢
registers are listed in the following table.

address comparators Used to detect discrete addresses or addresses insic
outside a specified range.

data comparators Used to detect specific data patterns (can ig
specified bit positions)

status comparators Monitor all of the status signals from the microproc:

as well as some generated by the ES 1800. The s
comparators can also ignore bit positions.

count limit Used to detect when an event has occurred more tt
specified number of times.
LSA registers Detect bit patterns in the inputs from the logic

probe. Specified bit positions can be ignored.
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The following table describes the available event comparator registers

Register Size Name by Group

Description Type (bits) 1 2 3 4
Address 1 Range Int 24 AClor ACl.1 ACl2 AC13 ACl1.4
Address 2 Range Int 24 AC2or AC2.1 AC22 AC23 AC24
Data 1 Don’t Care,Int 16 DC1 or DC1.1 DC12 DC13 DC1.4
Data 2 Don’t Care,Int 16 DC2 or DC2.1 DC22 DQC23 DC24
Status 1 Don’t Care Int 16 SlorSl.1 S1.2 S1.3 S1.4
Status 2 Don’t Care,Int 16 S2orS2.1 S2.2 S2.3 S24
LSA Don’t Care,Int 16 LSA or LSA.1 LSA2 LSA3 LSA4
Count Int 16 CTL or CTL.1 CTL2 CTL3 CTL4

Address Comparators

Address comparators may be assigned integer values or range values. Ranges may be
either internal (IRA) or external (XRA). If a range is specified without IRA or XRA
operators, the default range type will be IRA. The following are examples of valid
address comparator assignments.

>AC1=2000
>AC2=1000 LEN 20
>AC2.2=XRA 1100 TO 1250
>AC1.4 = IRA $FF006 LEN $FF
>AC1l.1 = @SS:SP

>AC2=' Symbol

>AC1 =IP + 200

>AC1.2 = !AC1.4

Odd Address Boundaries

The address comparators in the 80186/188/C186/C188 may need to be specially set up
These are 16-bit chips, with a prefetch QUE and byte based instructions. This causes
problems when breaking on instructions that occur on odd boundaries.

This section describes three distinct conditions, and suggestions for resolving them.
1. 8018X/C18X prefetches an instruction.

When the 8018X/C18X prefetches an instruction, it outputs the ever
address. Both bytes are fetched, and the actual (odd) address of the byte ir
question is never seen. This means that you can’t set the Event Monito:
System to break on the odd address.
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2. 8018X/C18X jumps to an odd address.

When the 8018X/C18X jumps to an odd address, the odd address ¢
appear on the bus, and only that byte is fetched. In this case, the E
Monitor System works as expected.

3. Only the low byte is read.

If only the low byte is read, the even address appears on the bus, and
odd byte is not read. This means you can’t set the Event Monitor Syster
break on the odd address.

The ES 1800 Event Monitor System can be set up to resolve conditions 1 and 3, an
guarantee correct operation in condition 2.

Assume the byte in question is at $4001. This byte could be accessed by the adc
$4001 or $4000.

- If the address $4001 is on the bus, then the byte is accessed.

- If the address $4000 is on the bus, and the bus cycle is a 16-bit cycle,
the byte is accessed.

A

- If the address $400 is on the bus, and the bus cycle is an 8-bit cycle,
the byte is not accessed.

This Event Monitor System setup handles this condition:

>AC1=4000

>AC2=4001

>S1=WRD

>WHEN AC1 AND S1 OR AC2 THEN BRK
AC1 contains the even address. S1 is the word bus cycle condition. If both are true
high or odd byte has been accessed. AC2 contains the actual odd address. If it is
then the byte is always being accessed. If neither is true, then the byte is not t
accessed.

Data and LSA Comparators

- The data comparators monitor the data bus for specified patterns. The
comparators monitor the input signals from the Logic State Analyzer pod.
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Data and LSA comparators may be assigned integer values or don’t care values. Don’
care values may be assigned in two ways.

1. The first is to specify the value followed by the don’t care mask
2. The second is to specify the value using X in the don’t care positions.

The following are examples of valid data and LSA comparator assignments.

>DC1=237F

>LSA=5300 DC $FF

>LSA.3 = 53XX

>LSA = %110101 DC $FFO00

>DC2.2 = 42 DC %101

>DC2 = GDO + §F

>DCl.4 = @’'data_table + 56
The following example shows turning on trace when an activity occurs and turning of
the trace when the activity finishes. Note the use of two event groups to specify th
on/off conditions. This setup waits for the logic state analyzer bit 0 to go low, and the
uses the toggle trace command (TOT) to turn on trace memory, and GRO 2 to switc!
groups. In group 2, all bus cycles are traced until LSA pod bit 0 goes high. The:
emulation is broken.

>WHEN LSA THEN TOT, GRO 2
>2 WHEN LSA THEN BRK
>LSA = 0 DC S$FFFE

>LSA.2 = 1 DC S$FFFE

Status Comparators

The status comparators are assigned values from the list of status constants. Many
these constants can be combined to specify a complex comparator value. The list o
the next page shows the available mnemonics. Any of these status lines can be used i
event specifications.
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ALT
BYT
COD
DAT
HLT
IAK
IF
10A
MEM
NMI
OVL

STATUS MNEMONICS

Alternate Data Access
Byte Access

Code Access

Data access

Halt Status

Interrupt Acknowledge Status
Instruction Fetch Status
10 Access

Memory Access

NMI Cycle

Overlay Access

QD1-6
QF
RD
RIO
RM
STA
TAR
WIO
WM
WR
WRD
DMA

Queue Depth (1-6)
Queue Flush Cycle
Read

Read IO Status
Read Memory Statu:
Stack Access

Target Access

Write 10 Status
Write Memory Statu
Write

Word Access

DMA Cycle

The status mnemonic table shows which status values can be assigned to
comparators. YOu may assign a status comparator a single mnemonic, or you :
combine a mnemonic from each of the columns 2-8 and any or all from colum

Mnemonics are combined using an addition operator (+) as a Boolean AND.

STATUS MNEMONIC TABLE

Some examples of status comparator assignments:

1 2 3 4 5

6

8 9

S1 = TAR + RD + BYT + MEM + ALT + HLT + QD1 + QF
COD IAK QD2 NMI

S2 OVL WR WRD IOA

>S1=BYT
>S2=0VL+RD+DAT
>S1.3=WR+IOA
>S2.4=RIO
>81.2=QF
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Figure 4-2: Status Translation Table

151 141131121111 10] 91 8 J1L.71 6151 411,31 21110
MEM|TA RD/ |BYT
NMI X87 QF | |[MEMJTAR] | RDL [BYEL
SEGMENT CPU STATUS QUE DEPTH EMULATOR STATUS
NMI=0 ALT=0 X87=1 IAK=0 QD1=1 MEM=1 TAR=1 RD=1 BYT=1
STA=1 RIO=1 QD2=2 QF=0 I0A=0 OVL=0 WR=0 WRD=0
COD=2 WIOo=2 QD3=3
DAT=3 HLT=3 QD4=4
IF=4 QD5=5
RM=5 QDé6=6

=6

When you display the value of the status comparators, you will see a 32-bit don’t care
value rather than the mnemonics you originally assigned them. The Status Translatior
Table is provided to aid you in decoding the numbers back into the mnemonics.

The don’t care mask is the value to the right of the DC. A ’0’ in a mask bit positior
enables the status bit in the same position on the left side of the DC, and a 1’ in ¢
mask bit position masks or disables the corresponding bit on the left side of the DC.

Determine which bit positions are unmasked (those containing 0’s in the mask value)
It may be easier to do this by setting the status comparator’s display base to binary
BAS S1 =2 ). Then refer to the translation table and find the unmasked bit positions
Look at the value contained on the left side of the DC and match it with the
corresponding value shown undemeath the bit position in the table.

>s1
$00000504 DC OOOOBSFS

All bits except bits 2, 8, 9, 10 and 14 are masked. Bit 14 is enabled and a 0 is in the bi
14 of the status value, so NMI was entered. .

Bits 8,9, and 10 are enabled and there is a 101 (5) in those bits in the status value s(
RM was entered.

Bit 2 is enabled and there is a 1 in bit 2 of the status value so TAR was entered.

Therefore, the original input was:

>S1=NMI+RM+TAR
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NOTE

Although it may be tempting to use the NMI status to break on NMI, do
not use this status with the break action. Setting a breakpoint on an NMI
fetch will cause the emulator to hang, requiring a reset (<ctrl-z>) to
recover. To break on an NMI, set the event system to break on the
starting address of the NMI interrupt routine. The NMI status may be
used as a qualifier for other actions.

Count Limit Comparator

The count limit comparator, CTL, is used to detect when events have occurred a ce
number of times. The CTL value for group 1 is loaded into a hardware counter whi
decremented whenever the action CNT is executed (see Define Action Lists).
group switch occurs, the hardware counter can be loaded with the new group’s ¢
limit by executing the RCT (Reset Count) action. Otherwise, the hardware counter
not change its limit value when switching groups.

Define WHEN/THEN Statements

The syntax of WHEN/THEN statements is:
[group] WHE <events> THE <action>, <action>...,
~ This will cause the emulator to take the specified actions when the events are reached.

Event monitor system~WHEN/THEN

The Event Monitor System is arranged in four independent groups. Each WHEN/T
statement is associated with one of the four groups. If no group numbers are ment:
in the WHEN/THEN statement, the statement is assigned to group 1. There are
ways to override this default selection of group 1. You can begin the WHEN/T
statement with a group number, or you can add a group number to any one of the
comparator names. For example: 3 WHEN AC1 THEN BRK is functionally the
as WHEN AC13 THEN BRK. You cannot mix group numbers within a ¢
WHEN/THEN statement.

Define Action Lists
The action list in a WHEN/THEN statement defines what the ES 1800 does whi

event is detected. Actions are specified in an action list separated by commas.
action list may have one or more actions defined.
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The following table lists all possible actions. Each action is described in detail in
Section 7: "Alphabetical Command Reference."”

Event Monitor System Actions

Action , Description

BRK Break emulation

CNT Count bus cycle

FSI Force special interrupt
GROn : ~ Change event group
RCT Reset count value
TGR Output trigger signal
TOC Toggle count state
TOT Toggle trace state
TRC Trace bus cycle

For details on the actions, see Section 7, Alphabetical Command Reference.

The Event Monitor System resolves conflicting WHEN/THEN statements. Fo
example, the TOC action in the first statement is ignored. '

>WHEN ACl THEN TOC
>WHEN ACl THEN CNT

Event Monitor System Examples

There are three examples shown on the following pages:
1. Using the trigger out action to display the duration of a software routine o
an oscilloscope.
2. Using the force special interrupt action to safely stop a mechanical system.
3. Debugging a suspected problem in a belt jam routine that uses reentrar
code.

Example 1

The trigger out action (TGR) can be used to trigger a logic analyzer, oscilloscope ¢
counter-timer. In this example, it is used to display the duration of a software routir
on an oscilloscope.

Three actions are done at the same time in this example. When the routine starts, trac
is urned on (TRC), the trigger out is started (TGR), and we switch to event group
(GRO 2). Note the use of symbols: the symbols ’sub_start and ’sub_end.
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>ACl = ’sub_start Set an address
comparator in group 1
(AC1) to the
subroutine’s start
address.

>ACl.2 = 'sub_end Set an address
comparator in group 2
(AC1.2) to the
subroutine’s end
address.

>DCl.2 = OXXXX Set a data comparator

(DC1.2) to don’'t cares
(XXXX) to keep the
trigger high.

>WHEN ACl THEN TRC, TGR, GRO 2 In group 1, at the
beginning of the
subroutine, start the
trace (TRC), set the
trigger high (TGR) and
switch to group 2 (GRO
2).

>2 WHEN DCl THEN TRC, TGR In group 2, use DCl as
a dummy value, used to
keep the trace on and
the trigger high during
the subroutine.

>2 WHEN ACl THEN GRO 1 At the subroutine end
(ACl1.2), return to
group 1 and stop the
trace and trigger
pulse.

Figure 4-3: Display the Duration of a Software Routine on An Oscilloscope Using the
Trigger Out

ACl.1 ACl1.2
DC1.2
Trigger
Program Routine of
interest
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Example 2

The problem with debugging a mechanical system like a robot arm is that an
interruption to the controlling software may cause the system to crash. The Even
Monitor System provides a special interrupt system so that when a specifie
breakpoint is reached, a soft shutdown routine can safely stop the mechanical system
and only then is the program stopped to locate the problem.

>SIA = ’'shut_ down Set the special
- interrupt address (SIA)
to the address of the
soft shutdown routine,
specified by the symbol
’ shut_down.

>ACl1l = $TF4E2 Set the first address
comparator (ACl) to the
address of the

suspected problem where
you want to break

emilation.

>AC2 = ’'sghut_down + 4E Set the second address
comparator (AC2) to the
end of the soft
shutdown routine

>WHEN ACl THEN FSI When you get to the

address where you want
to break, first execute
the forced special
interrupt (FSI).

>WHEN AC2 THEN BRK When you get to the end
of the ’ shut down
routine, break
emulation (BRK).

>RBK Run to the breakpoint.

Figure 44: Safely Debug a Problem with a Robot Arm by Jumping to a Specified Ad-
dress and Executing a Soft Shutdown

AlCI SiA Afz
Routine with Soft
Program suspected shutdown
problem routine
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Example 3

In this example, debugging a suspected problem in a belt jam routine requ
debugging reentrant code. The state diagram identifies the route of suspected trou
the problem occurs only after initialization, when the specified belt is stuck (belt C
conveyor 2), and the jam routine is called with a particular value.

Note that the program continues to execute in real-time while several events isc
the problem. The breakpoint is set only after the exact program state is identified.

Figure 4-5: Debugging a Problem in a Belt Jam Routine

Belt
jam

L ‘..‘s
Belt A Y Belt B @
\
N e Checkbelts
Conveyor #1 )™

ACl = 'end_init Group 1 is used to step
over the initialization
routine.

WHE ACl1l THE GRO 2 This 4is done to make
sure that
initialization is
complete.

ACl.2 = ’conveyor2 Group 2 is used to

2 WHE ACl1l THE GRO 3 specify that you are
only interested in when
conveyor#2 calls the
routine that checks the
belts.

ACl.3=’checkbelts Group 3 1is wused to
specify that the

checkbelt routine has
identified that belt C
is the one with the
problem. This is
specified in your code
by bit 3 at the address
' checkbelts.
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DCl1.3 = 0004 DC OFFF7 Use the data comparator
(DC1.3) to specify the
value read at the

address ACl.3. 0004 DC
OFFF7 means to check
bit 3 of the data word
(0004), and ignore the
other bits (DC OFF7).

S1.3 = RD Use the status
comparator (S1.3) to
qualify only reads from
address ACl.3.

3 WHE ACl AND DC1l AND S1 THE RCT, GRO 4When all these
conditions are met, it
is time to go to group
4 (GRO 4) and to reset
the counter (RCT) B8O
you can use it in group
4. Group 4 is used to
identify the portion of
the beltjam routine

which you suspect
contains the problem.
ACl.4 = 'beltjam LEN 400 Set the address

comparator in group 4
(ACl1.4) to a range
which starts at the

beginning of the
beltjam routine.

S1.4 = IF Use the status
comparator (Ss1.4) to
monitor for an

instruction fetch (IF)
from the range ACl.4.

CTL.4 = #100 set the count 1limit to
100, 8o that you can
break after the first
100 instruction in the
routine. This assumes
that you suspect the
problem is in these

instructions.
4 WHE ACl AND S1 THE CNT When you’ re in the
beltjam routine,

increment the counter
at every instruction

fetch. .

4 WHE CTL THE BRK When the count limit is
reached, then break.

RBK Run to the breakpoint.

The events leading up
to the breakpoint are

checked while the
software is running in
real time.
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Using Software Debuggers

There are some constraints and differences in operation when using the Event Mon
system with some software debuggers.

ES Driver

The Target Emulation menu allows transparent access to setting up the event mor
system: in transparent mode, you enter ESL commands just as you would when ut
the ES 1800 without a host computer.

The Event Monitor System menu provides a convenient display of the set up.
68020 processors, the Event Monitor System menu also provides a convenient wa;
set up the Event Monitor System without typing in ESL commands.

VALIDATE/XEL

When you use VALIDATE/XEL, you must enter ICE mode in order to access
Event Monitor System and ESL. Once in ICE mode, you enter ESL commands jus
you would when using the ES 1800 without a host computer. To return
VALIDATE/XEL, type NOICE.

VALIDATE/Soft-Scope

When you use VALIDATE/Soft-Scope or VALIDATE/Soft-Scope 286, you must
the CONSOLE command in order to access to the Event Monitor System and ]
Once connected, you enter ESL commands just as you would when using the ES !
without a host computer. Use a Q to return to VALIDATE/Soft-Scope.

XDB

When you use XDB, you must use the "Interactive Transparency Mode" in ord«
access the Event Monitor System and ESL. The o command enters intera
transparency mode. Once connected, you enter ESL commands just as you would 1
using the ES 1800 without a host computer. Use a <ctrl-d> to return to XDB.
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GeneProbe

When using ESL with GeneProbe, you can suppress GeneProbe’s command processing
by prefixing the line with a semicolon (;). This allows you to use ESL expressions if
you need to use them. For example:

;AC1=$FDEO2
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Isolate a Problem

There are two parts to isolating a problem:

1. If you can’t make your target program run, you can often use overlay
determine if the problem is in software or hardware.

2. Once you have an idea of where a problem is occurring, you can use
breakpoints of the Event Monitor System to stop program executior
specific times and then disassemble the trace memory, look at the LSA
in the raw trace, check the CPU register values, or begin stepping thrc
your code.

This section describes the commands used to examine trace memory, registers
other status information.

Commands Used to Isolate a Problem

Command Description

Run Program from Overlay Commands

LOV Load overlay from target memory
MAP Map overlay memory

Trace Commands

DRT Display raw trace bus cycles

DT Disassemble trace memory

DTB Disassemble previous page of trace memory
DTF Disassemble next page of trace memory
TCE Trace capture enable

TRC Trace events

Register Commands

BAS Change default register display base
CLR Clear CPU registers

DR Display registers

LD1 Load register set from EEPROM,
LDV Load reset vectors

ON/OFF Control various registers

PCB Display PCB registers

SAV1 Save register set into EEPROM
Single Step Commands

STI Single step through interrupts

STP Single step through program
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Commands Used to Isolate a Problem (cont

Command Description

Miscellaneous Useful Problem Isolation Commands
BUS Display status of bus status lines
COM Communication with target programs
CPY Copy data to both ports

DIA Display character string

RET Insert a blank line in display
TGR Send trigger signal

WAI Wait until emulation break
Uploading Data to Host Computer Commands

UPL Upload data to host

UPS Upload symbol table to host

Run Program from Overlay

If your program doesn’t seem to run correctly in your target system, you can try running
it from overlay instead. Map the appropriate address range using the MAP command,
and load the program from your target memory using LOV.

This can help isolate target hardware problems such as addresses not being decoded
properly, timing problems, or memory accesses not being terminated properly.

Examine the Trace Memory

Trace is your window to the activity of the microprocessor. You can disassemble the
trace buffer to see assembly instructions or you can look at raw trace to see the status
of the CPU during each bus cycle. You will probably need to use both of these
commands to get enough information to solve a problem.

During emulation, the activity of the executing program is recorded and stored in trace
memory. All address lines, data lines, processor status lines, and 16 bits of externa
logic-state are traced. This record becomes a history of the program. If something
unexpected happens during program execution, trace memory can be reviewed tc
determine what exactly took place. When used in conjunction with the trace
disassembler, hardware and software problems may be found.

Trace memory is 71 bits wide and 2046 bus cycles deep. Some bus cycles may be usec
for marks to identify start and stop points within the trace buffer. An unqualified trace
contains all bus activity for the last 2046 bus cycles.
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There are several commands available to display trace in different formats: DRT
raw trace, and DT for disassembled trace. You can scroll the trace buffer with the I
and DTF commands. The WAI command is used to wait until execution stop
execute a particular command.

The DIA command can be used to check the contents of any null terminated strin
target memory. One common use is for test purposes in target systems that hav¢
human-readable I/O channels. When a test routine detects a problem, it can lo:
register with the address of a null terminated error message. The routine then jumg
an address that causes the ES 1800 to break emulation. The DIA command can

be used to display the error message.

You cannot access trace memory during emulation unless you have the Dynamic T
feature. Therefore, you must stop program execution before reading the trace. You
stop the program either manually or by using the Event Monitor System to stop al
exact program state you are interested in. After program execution is stopped, you
review the address, data and control signals of the most recently traced cycles.

Dynamic Trace (Optional)

The Dynamic Trace feature of the ES 1800 allows you to read trace while the targ
running. You can trace in target systems which require the program to remain rum
such as control systems. With targets using multiple multiprocessors, dynamic |
lets you examine trace from one processor without shutting down all processors.

Simultaneous use of the Dynamic Trace feature and the Event Monitor System is
possible. Refer to the Dynamic Trace Capture Enable command (TCE) in Section °
more information.

Check CPU Registers

Before going into run mode, you will want to be sure that the code segment
instruction pointer (CS:IP) contain the correct value. You may also want to set a
stack pointer, initialize the CPU status register (FLX) or some of the PCB registers.

You can either set registers by hand or use the LDV command to set them tc
values defined by Intel at power-up.

Each register has a separate display base. The display base is viewed and cha
with the BAS command. Display bases are often changed for registers such a
Event Monitor LSA comparators, which you might like to see in binary, and the
register, which you might want to see in decimal.
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The CPU registers and the Event Monitor registers can be displayed as a group by
using the DR and DES n commands.

The complete register set can be loaded from or saved to EEPROM. Executing a SAV
or LD copies all system variables. A SAV 1 or LD 1 copies only the register group.

Single Step Through Program

From pause mode, the STP command executes one instruction. To receive visua
feedback, combine this command with a trace display command such as STP;DT.

Stepping through code is a common way to locate software bugs. The STI switcl
allows you to ignore interrupts while debugging higher level routines, or to step througl
and debug the interrupt routine itself.

Miscellaneous Useful Commands

The COM command establishes a ’transparent communication mode’ between th
running target program and the controlling port of the ES 1800. An address is specifie:
from which ASCII characters can be passed from the user to the target program an
from the target program to the user. For example,

- The target program can ask the user a question, and the user can type a
answer at the terminal.

- You can simulate I/O before hardware is read
- You can use COM in test situations

The BUS displays the status of several bus lines: NMI, ARDY, SRDY, INTO, INT
INT2/INTAO, INT3/INTA1, and TEST. This command may be entered in run mode.

The ON CPY soft switch provides a way to make a hard copy of emulation data. It
also useful for monitoring computer control commands.
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Modify Your Program

Once you have run your program, stopped at in a particular place, and isolated
problem, the next step is to design and test possible solutions to the problem.
ES 1800 emulator lets you easily modify memory either in your target or in the emul
overlay memory to make changes to your program.

This section includes information on memory commands, memory mode and I/O m
The term ’memory’ is used here to describe memory in the target system or
ES 1800’s overlay memory.

Memory commands allow you to modify and display memory in five different ways.

1. Copy blocks of memory, fill blocks with a constant data pattern, search f
pattern or a particular block, and load or verify memory using men
commands.

2. Directly modify single lines in memory using the line assembler.
View data from memory using the memory disassembler.

4. View and modify memory using a simple scrolling scheme using men
mode.

5. View and modify I/O address space data using I/O mode.

w
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Commands Used to Modify the Emulation Environment

Command Description

Memory Commands

@ Read/write memory

BMO Move memory block to new address
BYM Set default data length to byte
DB Display memory block

DIS Disassemble memory

FIL Fill memory with constant

FIN Find pattern in memory

LOV Load overlay memory from target
VBL Verify pattern in memory

VBM Verify block move

WDM Set default data length to word
Line Assembler Commands

ASM Line assembler

END Exit line assembler

X Exit line assembler

Memory Mode Commands

M Enter memory mode

MMP Display/set memory mode pointer
X Exit memory mode

1/0 Mode commands

10P Display I/O mode pointer

MIO Enter I/O mode

X Exit I/O mode

Memory Commands

If the overlay memory is mapped (mapped memory will have the RW, RO or IL
attributes assigned to it), read and write accesses are directed to it. Mapped memo:
is modified by a memory command even if it is mapped as read only. If memory
unmapped, (memory with the TGT attribute assigned to it), memory commar
accesses are directed to the target system memory. Mapped and unmapped memo:
may be interleaved in any way you desire. See the Overlay Memory section for detai
on mapping overlay memory.

The default data length affects most memory commands. There are two data lengths
choose from: byte mode (BYM) and word mode (WDM). Commands that accept da
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parameters truncate the data entered to the current default data length. If you e
FIN O LEN 20,23F6 and the default data length is byte mode, the find comm
truncates the data field to F6 and searchs the range for that byte. Commands
display data use the current data length.

Some memory commands may be executed during run mode. These commands
emulation for a brief time in order to read from or write to memory. If memory comma
are executed while in run mode, remember that you are not emulating in real-time.

The following table shows the target-related commands that can be entered in
mode and the commands that are affected by the default data length.

Command Legal in Run Mode? Uses Default Data Length
DB YES YES
FIN NO YES
FIL NO YES
BMO NO NO
VBL NO NO
LOV NO NO
VFO NO YES
ASM YES N/A
DIS YES N/A
M YES YES
MIO YES YES
@ YES YES

Line Assembler

The line assembler is used to make small modifications to your program. For exan
if you wanted to branch when a variable was equal to 0, and you realize your ¢
inadvertently checked to see if the variable was not equal to 0.

All 80186/188 and 80C186/C188 instructions can be entered from line assembly m
The instructions are converted to machine code and are loaded into memory at
address specified in the prompt.
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The assembler directives are:

" symbol Print value of symbol

<return> Disassemble one instruction

$ Display current assembler offset address
CSEG Set 64K byte code segment.

DB Define constant byte data

Dw Define constant word data

END Exit line assembler

EQU Define local symbol

FAR Outside current line assembly segment
LO-L9 Print value of local symbol

NEAR Within current line assembly segment
ORG Set 64K byte offset into code segment window.
PRE Toggle preview mode

X Exit line assembler

Memory Mode

If you need to modify data space, memory mode is convenient. It allows you to view anc
modify memory using a simple scrolling scheme. Enter memory mode by executing th
M command. The current address and associated data are displayed. If the firs
character entered on a memory mode command line is a <return> , the next addres
and its data are displayed. If a value is entered before the <return> , that value i
written to the current address before displaying the next address. A list of up to nin
values separated by commas may be entered after a memory mode prompt. This dat
is stored to consecutive addresses.

The scroll direction is determined by two commands, NXT and LST. NXT (next
increments the address and LST (last) decrements the address. Entering either ¢
these commands during run or pause mode sets the scroll direction and enters memor
mode. The scroll direction can also be changed after you have already entered memor
mode by executing the appropriate command. The scroll direction can be manuall
overridden at any time by using the period (.) and comma (,) keys. A period increment
the address; a comma decrements it.

The MMP register (Memory Mode Pointer) is always set to the current address bein
accessed. If memory mode is entered without specifying an address, the value in th
register specifies the starting address. On power-up, MMP is set to zero.

The @ command is a shorthand command for reading and writing to memory. It use
the default data length.
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I/0 Mode

I/O mode allows viewing and modification of the data in I/O address space. I/O mod
entered with the MIO command. Data is not automatically read from an 1/O address
entry to I/O mode. Many 1/O ports are 'write only’ ports, and trying to read from tt
may cause hardware problems. In order to read data from an I/O port, you must ent
<return> as the only character on the line. The data is displayed, but the addres
not automatically incremented. You must manually change the address while in
mode using the period and comma keys. A period (.) increments the address an
comma (,) decrements the address. Up to nine values separated by commas can
entered in response to the I/O mode prompt. All of the values in the list are writte)
the same 1/O address.

(0}

The IOP register (I/O Pointer) is always set to the current I/O address b
accessed. If I/O mode is entered without specifying an address, the value in
register will determine the starting address. On power-up, IOP is set to zero. |
IOP in Section 7).
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Shortcuts

There are many shortcuts to shorten your setup time and reduce the number of
keystrokes you must use. They include:

- Using symbols rather than hex addresses.

- Repeating a command indefinitely or a specified number of times.

- Creating and storing macros to use for common command sequences.

- Using general purpose emulator registers for common addresses or data

values.

- Saving setup information to ES 1800 EEPROM and reloading it later for one

Or twO users.

- Using clear commands for registers, memory maps, macros and symbols .

Command

Symbol Commands

’

DEL
PUR
SEC

SYM

Repeat Commands
/ .

*

<ctrl-z>
IDX
LIM
TST

Macro Commands

CMC
MAC
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Commands Used in Shortcuts
Descripti

Define symbol or section
Delete symbol or section
Clear all symbols and sections
Display all sections

Display all symbols

Repeat last command line (no <return>)

Repeat operator

Reset emulator (terminates repeat)

Counter register (can be used to terminate repeat)
Limit register (can be used to terminate repeat)
Test variable (can be used to terminate repeat)

Define macros
Clear macros
View macros
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Commands Used in Shortcuts (cont)

Command Description

General Purpose Register Commands

BAS Set/display register default base
DFB Dsiplay default base

GDO0-7 General purpose data registers
GRO0-7 General purpose address registers
Saving and Loading Setup Commands

LD Load setup from EEPROM

SAV Save setup to EEPROM

SET Determine configuration for two users
Clear Commands

CES Clear When/Then statements
CLM Clear memory map

CLR Clear CPU registers

CMC Clear macros

DEL Delete section or symbol

OFF -1 Set all on/off switches to off
PUR Delete all symbols and sections

Miscellaneous Useful Commands
REV Display revision level

Use Symbols Rather than Addresses

Symbol definitions allow you to refer to addresses or data values using names r:
than numbers. Section definitions allow you to refer to a range of addresses and
values using names rather than addresses. Symbols and sections are somet
collectively referred to as symbols.

Symbols are 32-bit integer values and sections are 32-bit ranges. 64K bytes of ow
memory are allocated for symbol definitions. To determine approximately how n
symbols you can define, take the average symbol name length, add six and divide
64K (64 x 1024).

Symbols are not typed within the ES 1800, so all symbols are global. This implies
a symbol and a section may not be defined using the same name. Duplicate syr
names are not allowed. Section range values may not overlap.
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Symbols may be redefined by assigning a new value to the symbol name. If you want to
reassign a symbol name to a section value, or if you want to change the range value of a
section, you need to delete the symbol or section name before assigning the new value.

Most compilers and assemblers create symbol tables from the symbols defined in the
program. These symbols can be easily downloaded. If you have a linker and converter
that can create Extended Tekhex serial data records, you can download the symbol
table using the DNL command. If your linker produces another type of object module
format, you must either use a format converter to convert to Extended Tekhex, or use
ES Driver. ES Driver accepts a variety of object module formats. See Appendix B.

If you are going to download sections that have already been defined (perhaps from a
previous download of the same file), purge all symbols or delete the section definitions
from memory before downloading. If you do not, an error occurs when you attempt to
redefine the value of a section, and the download aborts.

Symbols may be used as parameters to any ESL commands. The only limitation or
symbols is that they cannot be used meaningfully with the colon operator (:). The
single line assembler accepts symbols as address references and data values.

Memory and trace disassembly display symbol names in place of absolute values foi
address fields. The following examples illustrate the difference when the same program
is disassembled with and without symbol definitions.

First, define the symbols and sections:

>SYM $00000480 csr

$00000486 sh_csr

$00001000 CMND

$00001022 Tauc

$00000004 busy

$00000002 got_it

$00000080 action

$00004020 esl0

>SEC

$00001000 TO $0000104F monitor
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The following example shows memory disassembly with symbol definitions.

>GR0=1000 LEN 2A

>DIS GRO

CMND

1000 F70680048000 TEST
1006 74F8 JE
1008 <C€606800402 MOV
100D C606860402 MOV
1012 A02040 MOV
1015 8O00OE860404 OR
101A 8A268604 MOV
101E 88268004 MOV
Tauc

1022 F70680048000 TEST
1028 75F8 JNE

WORD PTR csr, 0080
SHORT CMND

BYTE PTR csr, 02
BYTE PTR sh_csr, 02
AL,BYTE PTR esl0
BYTE PTR sh_csr, 04
AH,BYTE PTR sh_csr
BYTE PTR csr,AH

WORD PTR csr, 0080
SHORT Tauc

The following example shows trace disassembly with symbol definitions.

>DTB
>PARTIAL T.M. MAP: PASS 1 PASS 2
FULL T.M. MAP: PASS 1 PASS 2

SEQ# ADDR OPCODE MNEMONIC OPERAND FIELDS BUS CYCLE DATA

SEC:monitor

0038+CMND
0038+0000
0034+0006
003340008
0031+000D
0027+0012
0026+0015
0021+001A
0018+001E
0014+Tauc
014+0022

001040028
0008+002A
0005+CMND
000540000

F7068004800

T4F8
C€606800402
C606860402
A02040
800E860404
8A268604
88268004

F70680048000

715F8
EBD4

F706

Preparing for Emulation

TEST WORD PTR csrx, 0080
JE SHORT CMND

MOV BYTE PTR csr,02
MOV BYTE PIR sh_csr, 02
MoV AL,BYTE PTR esl0
OR BYTE PTR sh_csr,04
MoV AH,BYTE PTR sh_csr
MOV BYTE PTR csr,AH
TEST WORD PTR csr, 0080
JNE SHORT Tauc

JMP SHORT CMND

TEST WORD PTR 0000, 06F7
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The following example shows trace disassembly without section definitions.

4-58

>DEL ’'monitor;DTB

FULL T.M. MAP:

PASS 1

PASS 2

SEQ# ADDR OPCODE MNEMONIC OPERAND FIELDS BUS CYCLE DATA
0038 CMND

0038 1000 F7068004800 TEST WORD PTR csr, 0080
0034 1006 74F8 JE SHORT CMND

0033 1008 C606800402 MOV BYTE PTR csr, 02
0031 100D C606860402 MOV BYTE PTR sh_csr, 02
0027 1012 A02040 MOV AL,BYTE PTR esl0
0026 1015 B800OE860404 OR BYTE PTR sh_csr, 04
0021 101A 8A268604 MOV AH,BYTE PTR sh_csr
0018 10l1E 88268004 MOV BYTE PTR csr,AH
0014 Tauc

0014 1022 F70680048000 TEST WORD PTR csr, 0080
0010 1028 75F8 JNE SHORT Tauc

0008 102A EBD4 JMP SHORT CMND

0005 CMND

0005 1000 F706 TEST WORD PTR 0000, O6F7
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The following example shows a memory disassembly with both sections and symt
purged, followed by a trace disassembly with no section or symbol definitions.

>PUR

>SYM;SEC

>
>DIS GRO
1000 F70680048000 TEST WORD PTR 0480,0080
1006 74F8 JE SHORT 1000
1008 C€C606800402 MOV BYTE PTR 0480,02
100D C606860402 MOV BYTE PTR 0486,02
1012 A02040 MOV AL,BYTE PTR 4020
1015 8OOE860404 OR BYTE PTR 0486,04
101A 8R268604 MOV AH,BYTE PTR 0486
101E 88268004 MOV BYTE PTR 0480, AH
1022 F70680048000 TEST WORD PTR 0480,0080
1028 75F8 JNE SHORT 1022
>
>DTB
FULL T.M. MAP: PASS 1 PASS 2
SEQ# ADDR OPCODE MNEMONIC OPERAND FIELDS BUS CYCLE DATA
0038 1000 F7068004800 TEST WORD PTR 0480, 0080
0034 1006 74F8 JE SHORT CMND
0033 1008 C606800402 MOV BYTE PTR 0480,02
0031 100D C606860402 MOV BYTE PTR 0486,02
0027 1012 A02040 MOV AL,BYTE PTR 4020
0026 1015 B8OOE860404 OR BYTE PTR 0486, 04
0021 101A 8A268604 MOV AH,BYTE PTR 0486
0018 101E 88268004 MOV BYTE PTR 0480,AH
0014 1022 F70680048000 TEST WORD PTR 0480,0080
0010 1028 75F8 JNE SHORT 1022
0008 102A EBD4 JMP SHORT 1000
0005 1000 F706 TEST WORD PTR 0000, 06F7
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Repeat Operators

The command repeat feature provides a way to repeat a command line a specifiec
number of times or indefinitely.

/ Repeat the last command one time. No <return> is necessary.

* [n] Repeat the last command » times. If no number is specified, repeat commanc
indefinitely. If n=0, * does not cause the command to be repeated.

In these three equivalent examples, the STP;DT command is repeated five times.

>*5S8STP ;DT
>*5 STP:DT
>* 5 STP ;DT

If the slash key is typed after one of the above examples is input, the entire line it
repeated, causing five more STP;DT commands to be executed.

There are four rules for using the repeat operators:

1. Repeat commands must be the first character on a line.

2. The repeat argument must be entered as a number. The number will be
interpreted as a decimal value. Do not enter a base prefix before entering the
repeat value. When no repeat argument is specified, it is assumed to bx

4,294,967,295(232 - 1).
3. You cannot use a register, variable or symbol as the repeat argument.
4. There must be a space following the repeat count if the next character is :
decimal digit.
You can always use the system reset character to stop the repeat if the specified tes

conditions are never reached. However, this will also abort emulation, if it is i
progress, without saving the state of the CPU.

The TST variable terminates a repeat when it becomes zero. It is used in a
expression on the command line. It is tested just before the command line is execute
and if it has become zero, the command buffer is not executed and the repeat halts.

To single step and disassemble until a specified address is reached:

>*STP;DT; TST=CS:IP-$C324
If you are waiting for an overlay memory location to be cleared:

>*STP;DT; TST=@87020

The TST variable is set to all 1’s at the start of a repeat. This is necessary so that th
register is in a known state at the start of a repeat loop.
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Repeats can also be terminated by the states of the limit (LIM) and index (I
registers. Just before execution begins, the values of LIM and IDX are compared.
IDX is greater than or equal to LIM, the repeat is terminated. The LIM registe
initialized to the number of times the loop will execute, which is the decimal loop c
you specified in the command line.

IDX is a counter. It starts at zero and is incremented every time the repeat loo
executed. You may assign new values to these registers within repeat command 1
if you wish.

For example, if you need a decimal counter:

>BAS IDX=#10
>*#3 IDX
#0
#1
#3
<ctrl-z> stops the repeat early.

Initialize a block of memory to a decrementing count ending in zero, then display it.

>BYM; M $1000

$001000 $34 >*4 LIM-IDX-1
O0ld data in memory.

$001001 $co

$001002 $BF

$001003 $00

$§001004 $21 >M MMP-4

$001000 $03 >*4

$001001 $02 New data written to
$001002 $01 memory with repeat
$001003 $00 command

$001004 $21 >
Macros

A macro defines a list of commands or expressions that are executed with
command key word. This allows you to execute repetitive operations quickly
easily. You can define up to ten macros using the underscore ( _I). Macros are refe
to by the decimal numbers #0-9.

Macros can be saved in the ES 1800 EEPROM with the SAV § command, and relo:
using the LD § command.
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The ten macros are linked in one buffer with #1 first, #2...#9, and #0 last. If the lengths
of all ten macros exceeds the buffer length of 125 characters, the highest numbered
macro is truncated. Spaces are also considered characters, so use them only when
required, to save macro buffer space.

Once the buffer is full, attempting to add a macro with a higher numbers will result in
those macros remaining null. For example, if macros #1 to #8 are defined and in this
process use up all of the space in the buffer, then an attempt to define macro #9 and #0
results in those macros remaining null. Also, if the length of any macro from #1 to #7 is
increased after filling the buffer, then macro #8 will be truncated. If the increase is more
than the size of macro #8, macro #8 becomes null and macro #7 is truncated.

When you define a number of long macros, execute the MAC command to determine if
the macros of the highest numbers are still intact. Using the general purpose registers
in macros helps minimize the number of characters you need to use.

WARNING

There are no warnings when truncation or nullification of @ macro occurs.

General Purpose Registers

There are two sets of general purpose registers: 8 data registers and 8 general purpose
registers. These registers can be used as integer or range arguments to commands tc
save keystrokes when using values repeatedly. They can also be used to save space ir
macro definitions.

Save Setup to EEPROM

The SET menu, registers, Event Monitor System setup, overlay map, ON/OFF}
switches and macros can be saved to EEPROM. them with the SAV command. Thes¢
values may then be automatically loaded into the ES 1800 on power-up by setting the
thumbwheel switch to the appropriate value, or loaded manually after power-up by
typing a load command (LD).

The EEPROM is divided into two groups of six sections. Each section within a grouj
may be loaded and saved individually. The two groups designate two users, referred
as user 0 or user 1 in the SET menu. This allows two users to save complet
information about their emulation session, and reload it later. The six sections o
information are:
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Section # Description

0 SET menu

1 Registers

2 Event Monitor WHEN/THEN clauses
3 Overlay map

4 ON/OFF menu

5 Macros

Configure System for Two Users

In the SET menu, you can specify whether the setup you are doing is for user O or-
1. Any configuration changes you make to registers, Event Monitor System se
overlay map, ON/OFF setup and macros will only apply to whichever user you 1
specified.

This allows you to create two completely different setups. These can be savec
EEPROM between emulation sessions using the SAV command, and reloaded with
LD command. The default is user 0. To save the configuration for user 1:

>SET 1,1 Change to second user
>SAV Save configuration
>SET 1,0 Change back to first
user
Clear Commands

There are commands to clear WHEN/THEN statements, I/O map, memory map, (
registers, macros, symbols and sections, and to set all ON/OFF soft switches to ei
ON or OFF. These are handy when you want to set your target environment |
known state.

The CES command clears only the WHEN/THEN statements, and leaves
comparators unchanged.

The I/O and memory map clear commands assign all overlay memory the tz
attribute.

The CLR command clears the CPU registers AX, BX, CX and DX. The segr
registers, flags, CS:IP and stack registers remain unchanged.
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The diagnostic functions (also called special functions or SFs) are a group of uti
routines and special tests. They are valuable for locating address, data, status
control line problems. There are three categories:

1. RAM tests
2. Scope loops
3. Miscellaneous special functions

Commands Used for Diagnostic Functions

- ! Descripti
SF Display list of special functions
SF O Simple RAM test, single pass
SF1 Complete RAM test, single pass
SF2 Simple RAM test, looping

SF3 Complete RAM test, looping

SF 4 Toggle data at address

SF§ Peeks into the target system

SF 6 Pokes into the target system

SF7 Write alternate patterns

SF 8 Write pattern then rotate

SF9 Write data then read

SF 11 Write incrementing value

SF 12 Read data over an entire range
SF 13 Cyclic redundancy check

SF 24 Toggle data at address

SF 25 Peeks into the target system

SF 26 Pokes into the target system

SF 27 Write alternate patterns

SF 28 Write pattern then rotate

SF 29 Write data then read

SF 31 Write incrementing value

SF 32 Read data over an entire range
BUS Display status of bus status lines
BYM Set global data length to byte
CLK Display target clock frequency
CRC Calculate CRC of specified range
CRE/CRO Calculate CRC of even/odd bytes only
WDM Set global data length to word
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RAM Tests

The RAM tests (SF 0 to SF 3) check that RAM is operating properly. They can be run
on the target or overlay memory and may be executed in either byte or word mode.

Byte or word mode must be specified prior to initiating the SF test.

If you are going to test a large section of RAM, it may take a significant amount of
time. If you attach a printer to the computer port and turn on the copy switch
(ON CPY) you can let the test run while you do something else. The printer will record
any errors that may occur in your absence.

SF 1 and 3 are modeled after a study by Abraham, Thatte, and Narir titled Efficient
Algorithms for Testing Semiconductor Random-Access Memories [IEEE Transaction on
Computers, vol. c¢-27, no. 6 June 1978]. Refer to this publication for background
information on these two diagnostics. Reprints are available from the Applied
Microsystems Applications Engineering department.

Scope Loops

Scope loops are diagnostic routines for use when troubleshooting with an oscilloscope
Uses include locating stuck address data, status or control lines, and generating
signatures using signature analysis equipment.

There are two types of scope loops: memory and I/O. Memory scope loops (SF 4-12
access the memory space defined by the current MMS (Memory Mode Status
register. I/O scope loops (24-32) access the target system’s I/O space.

The scope loops are optimized so that they execute at maximum speed. This shor
cycle time allows you to review the timing of pertinent signals in the target systen
without using a storage oscilloscope. All of these routines must be terminated b
resetting the emulator with the reset character (<ctrl-z> default). The scope loops ca
be executed in either byte or word mode.
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Miscellaneous Special Functions

There are additional special functions for:

1. Reading the target system clock frequency.

2. Calculating a cyclic redundancy check on all, or just even or odd addresse:
arange.

3. Displaying the status of bus status lincs.
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TIME STAMP MODUL

This section describes what the Time Stamp Module does, and how to install and
the module. Complete examples are provided for using the module to do each poss
type of measurement.

The Time Stamp Module adds performance analysis to the ES 1800 Series emula
for 16 bit microprocessors. You can use this module when you use your ES 1800 froi
dumb terminal or host computer, or from your host computer using ES Driver con
software. Differences in operation for these two configurations are noted wt
appropriate.

There are two ways the module can be used:

1. To measure elapsed or absolute time.

2. To trigger the Event Monitor System to cause an action such as breal
emulation once a time stamp counter value is reached.

Commands Used to Set Up Time Stamp

Command Description

SET #9 Choose timestamp or LSA

CTS Convert timestamp value
WHEN Event monitor system statements
MAP Set memory map

OVE Enable overlay memory

OVS Overlay memory speed

VFO Verify overlay memory
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Possible Measurements

There are eight distinct measurements that can be made using the Time Stamp Module:

Elapsed Time Measurements

- Measure time spent in a module

- Measure time spent between modules

- Measure duration of time when memory is accessed (opcode or data)
- Measure duration of time when code is accessed (opcode only)

- Measure interrupt response time directly

Count Occurrences

- Count number of times address or range of memory is accessed (opcode o1
data)

- Count number of times code is accessed (opcode only)

- Count module linkage activity (the number of times one module calls
another)

Each time measurement can be based on one of five scales: .1uS, 1uS, .01msS, .1mS o
ImS, so you can collect your data using the appropriate time scale. The maximun
number of counts for any time base is 65,535 so you have a maximum period of 6:
seconds without overflow.

Time can be measured on an absolute time frame, or on a relative time frame. When you
use the absolute time frame, the measurement is from when the counter is reset. Whei
you use the relative time frame, the measurement is from one traced cycle to the nex
traced cycle. For example, if you were measuring the elapsed time for entering an
exiting a module, the time displays would show as follows:

Absolute Relative
enter 3000 3000 t
exit 3005 5
enter 3007 2
exit 3012 5
enter 3014 2
exit 3019 5

1 The first line on the relative trace screen shows the absolute count.

6-2 Time Stamp Modul



Using the Time Stamp Counter Value as a Condition

The ES 1800 Event Monitor System lets you specify complex program states, u
WHEN-THEN statements:

WHEN conditions THEN actions

You can use the absolute value of the time stamp counter as one condition. For n
details on using CTS, see the example on page 6-28.
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Installation

Installation

Hardware Installation

The Time Stamp Module consists of the module and the cable to connect it to the
emulator.

There are three steps to hardware installation:

1. Turn the emulator off.

CAUTION

The ES 1800 emulator must be off before plugging in the Time Stamp
Module, or the cable and module may be damaged. Do not plug in or
unplug the Time Stamp Module with power turned on .

2. Connect the module to the LSA port on the front of the ES 1800 emulator a
shown in the following illustration. Note that you cannot use the Logic Stat
Analysis pod and the Time Stamp Module at the same time.

Figure 6-1: Connecting the Time Stamp Module to the ES 1800
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3. The Time Stamp Module requires a certain revision of ESL (the Emul
Standard Language). To check your revision:

ESL command Type REV from the ES 1800 prompt.

from ES Driver Enter the Target Emulation menu, and type REV from
ES 1800 prompt.

If you have an ESL equal to or greater than that shown in the chart below, you can
your Time Stamp Module as is. If your ESL is below the revision shown below, pl
contact your local sales office or representative, or call the Order Administra
department at 800-426-3925 for information on upgrading your ESL revision.

Product Minimum Revision Level
8018X ESL3.2
80C18X ESL 1.0

Software Installation

No software changes are required to operate the Time Stamp Module for any of
following software packages available from Applied Microsystems Corporation.

e ES Driver

e VALIDATE/XEL

e VALIDATE/Soft-Scope
¢ GeneProbe
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Using the Time Stamp Module

Using the Time Stamp Module

This section explains the meaning of the labels, buttons, switches and LEDs on the
Time Stamp Module, and then provides complete information on how the unit works.

~ Figure 6-2: Time Stamp Module
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Getting Started

Look at the end of your Time Stamp Module and identify the trigger inputs, rese
button, switch and overflow indicator LED as shown in the following diagram.
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Using the Time Stamp Mo,

Figure 6-3: End View of Time Stamp Module
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The TGR input is used to measure interrupt latency dire
You connect the TGR input directly to the interrupt line in
target circuit, avoiding any logic delays due to use of the E
Monitor System. It is designed for processors that pull lines
for interrupts. (Motorola and Zilog processors) (see page 6-20)

The TGR input is used to measure interrupt latency dire

You connect the TGR input directly to the interrupt line in !
target circuit, avoiding any logic delays due to use of the E
Monitor System. It is designed for processors that pull 1
high for interrupts. (Intel processors) (see page 6-20)

The reset button is used to reset the time stamp counter to 0.

The switch is used to determine the time base and the typ
counting done. (see page 6-9)

The overflow LED is lit when the counter overflows the 65
limit.

The examples of each type of measurement give complete information on when to
the manual reset button, TGR and TGR, and how to use the switch to choose the
stamp mode and time base.

CAUTION

Do not plug in or unplug the Time Stamp Module when power is turned
on to the emulator.
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Using the Time Stamp Module

Steps for Using the Time Stamp Module

In order to make a measurement, there are seven steps you must follow:

1. Set the ESL soft-switch 9 to the appropriate position for the measurement
you want to make.

2. Choose a switch setting on the Time Stamp Module.

3. Set up your trigger inputs.

4. Set up the Event Monitor System to trigger the Time Stamp Module at the
appropriate program states.

5. Run your program.
6. View the time stamp information.
7. Interpret the time stamp information.

Each step is described in detail below.

Step 1: Set ESL Soft-Switch 9

ESL soft-switch 9 controls the LSA display of information coming in on the LSA port
Settings 1 and 2 are used with the Time Stamp Module. Setting 0 is used when you

use the LSA pod.
0 Default: LSA value shown as 16 bits
1 Display the absolute time value
2 Display the relative time value

Absolute time values are used when you want to measure the total amount of tim
spent or the number of occurrences. Relative time values are used when you ar
interested in the time spent between points A and B in your code, but are nc
interested in how long it takes to get to point A.

To get to ESL soft-switch 9:
ESL commands Type SET 9, n, where nis 0, 1 or 2.

from ES Driver Select Target Emulation mode, and type SET 9, n, where n is (
l1or2.
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Using the Time Stamp Mo

Step 2. Set Time Stamp Module Switch

Choose a switch setting on your Time Stamp Module based on your measurement {
and preferred time base. We recommend starting with the slowest time frame: 1 :
The table below shows the maximum measurable time period for each switch setting.

Time Base Maximum Measurable Time Period
0.1uS 6.5 milliseconds
1.0uS 65 milliseconds
.01 mS .65 second
0.1 mS 6.5 seconds
1.0 mS 65 seconds
IMPORTANT

If the counter overflows, the yellow overflow LED will be lit. Check to
see if you are using the correct time base for the duration of your
measurements. When the counter overflows the 65,355 limit, it starts
again at 0.

When the emulator is paused, no TGR is generated by the Event Monitor
System in positions 04, so the counter is not reset and is likely to
overflow. This is not a problem.

For example, the DRT display might be as follows. The highlighted counter value in
last line of the example shows the counter overflow.

LINE ADDRESS DATA R/W M/I0O BCYC QUE ABSTIM
#20 000344 > E2FD R TAR M IF 2 #63590
#19 000346 > 80F9 R TAR M IF 2 #64592
#18 000342 > 754B R TAR M IF F3  #65032
#17 000344 > E2FD R TAR M IF 2 #01222
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Using the Time Stamp Module

The following table summarizes the switch positions.

The trigger to start and stop the counter in the Time Stamp Module is either the TGR
signal from the Event Monitor System (Step 4), or the TGR or TGR direct input from
your target interrupt line (Step 3).

Position Time Base  Effect of TGR on Time Stamp Counter  Useful Measurements
0 JduS Any TGR high causes the time stamp Elapsed time
1 1uS counter to be reset to 0. No manual
2 0lmS reset is required in this mode for either
3 .1mS absolute or relative time stamping.

4 1mS
5 .1uS While the TGR is held high by the Elapsed time
6 1uS Event Monitor System, the time stamp
7 01 mS counter counts. Manual reset is required
8 .1mS in this mode for absolute time stamping,
9 1mS but not for relative time stamping.
A 1uS In this mode, a long TGR signal! from Elapsed time
B 1uS the Event Monitor System resets the
C .01 mS counter. After that, successive short TGR
D .1mS signals turn the counter on and off. Manual
E 1mS reset stops the counter and sets it to zero.
F n.a. This setting is used to count occurrences. Count
Each time the TGR signal goes high, the occurrences
time stamp counter is incremented.
Manual reset is required.

1 A long TGR is defined as being longer than 1.6 uS. This is the only mode where the length of tt
TGR matters. The following diagram shows what happens to the counter depending on the TGR signal.
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Figure 6-4: Positions A-E: Effects of Multiple TGR Signals
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Step 3. Set Up TGR Input

The counter in the Time Stamp Module can be controlled in one of three ways:

1. The Event Monitor System TGR action.
2. The TGR input.

3. The TGR input.

The default is the Event Monitor System trigger input. No additional wires
necessary.

To use the TGR and TGR lines to measure interrupt latency, you must connect on
these lines to an interrupt line on your target. Use of the TGR and TGR extemnal in
is described fully in the example on page 6-20.

Step 4. Set up the Event Monitor System

In this step, you set up the Event Monitor System to selectively trace the men
program activity, or modules you are interested in time stamping. Setting up the E
Monitor System can be done through ESL or through the Target Emulation men
ES Driver.

There are three steps to setting up the Event Monitor System:

1. Decide what condition you want to look at, and what actions to take v
that condition is reached.
2. Set up the comparators to isolate that condition.

3. Set up WHEN/THEN statements using the appropriate conditions
actions.
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Using the Time Stamp Module

For more information on using the Event Monitor System, please see Section 4 of thit
manual. The examples beginning on page 6-14 provide examples of using the Even
Monitor System to specify conditions appropriate for time stamping.

Step 5. Run your Program

ESL commands Run the program using the RUN command, or run to :
breakpoint using RBK. \

from ES Driver Select the Target Emulation menu, and the Run or Run-to
Breakpoint command.

Step 6. View Time Stamp Information

There are several ways to display the time stamp information.

ESL commands The first step is to display the trace by either:

- stopping emulation with the STP command

- using the Event Monitor System to break emulation

- if you have Dynamic Trace available, you can use th
OFF TCE command to view the trace while your program i
still running

Then view the trace, using the DRT command. The last colum

shows the absolute or relative time stamp, depending on th

position you specified with the SET command.

from ES Driver Enter the Target Emulation menu, and do the same commanc
as listed <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>