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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
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Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
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No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




User’s Manual

ID78K4-NS

Integrated Debugger

Reference (Windows™ Based)

RENESANS

Target Device
78K/IV Series

Document No. U12796EJ1VOUMOO (1st edition)
Date Published September 1997 N

© NEC Corporation 1997
Printed in Japan



[MEMO]



IBM-PC/AT is a trademark of IBM Corporation in the USA.

i80386 and i80486 are trademarks of Intel Corporation in the USA.

MS-DOS and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.

The official name of Windows is the Microsoft Windows™ Operating System.

The export of this product from Japan is prohibited without governmental license. To export or re-export this product from
a country other than Japan may also be prohibited without a license from that country. Please call an NEC sales
representative.

The information in this document is subject to change without notice.

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or of others.

M7A 96.10



Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

¢ Device availability

Ordering information

Product release schedule

Availability of related technical literature

Development environment specifications (for example, specifications for third-party tools and

components, host computers, power plugs, AC supply voltages, and so forth)

Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)
Santa Clara, California

Tel: 800-366-9782

Fax: 800-729-9288

NEC Electronics (Germany) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 02

Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics Italiana s.r.1.
Milano, ltaly

Tel: 02-66 75 41

Fax: 02-66 75 42 99

NEC Electronics (Germany) GmbH
Benelux Office

Eindhoven, The Netherlands

Tel: 040-2445845

Fax: 040-2444580

NEC Electronics (France) S.A.
Velizy-Villacoublay, France

Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

NEC Electronics (France) S.A.
Spain Office

Madrid, Spain

Tel: 01-504-2787

Fax: 01-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office

Taeby, Sweden

Tel: 08-63 80 820

Fax: 08-63 80 388

NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
United Square, Singapore 1130
Tel: 253-8311

Fax: 250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-719-2377

Fax: 02-719-5951

NEC do Brasil S.A.
Sao Paulo-SP, Brasil
Tel: 011-889-1680
Fax: 011-889-1689

J96. 8



INTRODUCTION

Thank you for purchasing the ID78K4-NS Integrated Debugger.

Conventional debuggers debugged in command units. In contrast, ID78K4-NS runs on Windows and provides an
easy-to-understand and easy-to-use graphical user interface (GUI). Since the debugger is operated primarily by
using a mouse, it can be operated without referring to the manual. In addition, frequently used commands are
assigned to button groups, so they can be started with just a mouse click.

Purpose
The purpose of this manual is to foster in-depth understanding of all of the integrated debugger’s functions.
The target users should be familiar with the operations of in-circuit emulators and Windows.

Files Shipped with the Integrated Debugger
Integrated Debugger Files

File Name File Description
ID78K4A.EXE This is the debugger. This file is run to start the debugger.
DB78K4A.DLL Stores the libraries for file processing and symbol processing.
AS78K4A.DLL Stores the libraries for assembly and disassembly.
EX78K4A.DLL Stores the libraries for communication processing with the in-circuit emulator.
EXSETUPA.DLL Program for setting EXPC.INI.
EXPC.INI Init file. This file specifies the settings and the interrupt address of the PC
interface board.

Target Device
The device targeted for debugging by the integrated debugger is called the target device.
The target device is the NEC 16-bit Single-Chip Microcontroller in the 78K/IV Series.
The target device depends on the IE-78K4-NS in-circuit emulator.

In-Circuit Emulator
To use the integrated debugger, the IE-78K4-NS in-circuit emulator and a dedicated interface board are required.

The table below lists the interface boards for the host machines.

Interface Boards

Product Description
IE-70000-98-IF-C PC-9801 and 9821 series interface board
IE-70000-PC-IF-C IBM-PC/AT series interface board
IF-70000-CD-IF PCMCIA card for NOTE




Host Machines

The integrated debugger runs on Windows.
The table lists the requirements of the host machines.

Item

Requirement

Host machine

PC-9801, 9821 series or IBM-PC/AT series

CPU

i80386 or later (33-MHz i80486 or better is recommended.)

Main memory

4 Mbytes or more (8 Mbytes or more is recommended.)

(OF]

Windows 3.1, Windows 95, Windows NT Version 4.0

Screen size

640 x 400 dots or more (800 x 600 dots or more is recommended.)

Organization

Chapter 1 Overview
This chapter describes the input conventions related to the character set and file names that can be used in the

integrated debugger.

Chapter 2 Starting and Exiting the Debugger
This chapter describes how to install, start, and exit the integrated debugger.

Chapter 3 Terminology Description
This chapter describes the terms required to explain how to use the integrated debugger.

Chapter 4 Debugging Window Functions
This chapter describes the basic operation of a debugging window.

Chapter 5 Debugging Windows
This chapter describes all of the debugging windows in the integrated debugger.

Chapter 6 Debugger Function Overview
This chapter provides an in-depth description of each function in the integrated debugger.

Notation

The meanings of the symbols commonly used in this manual are described.

[ ]
[GRPH] key

: Indicates pressing the key shown in the frame.

. Indicates simultaneously pressing the keys written on the left and right.

: Indicates the string enclosed by these symbols.

. Indicates the character enclosed by these symbols.

: Indicates optional parameters.

: This is the key expression in the PC-9801 and 9821 series. In the IBM-PC/AT series, this

becomes the key.



This document uses the following expressions.

Expression Contents

Key PC-9801 and 9821 Series

Menu English

If the host machine is the IBM-PC/AT series, refer to Appendix B, "List of Key Functions."

Caution
¢ In source debugging, add the options to generate the debugging data when compiling, assembling, and linking.
If arguments are not included, source debugging is no longer possible.

« If a C language startup routine is independently written, add the symbols listed below. If the symbols are not
included, a portion of the step execution will not be correct.

Location for Addition Added Symbol
Beginning of startup routine _@cstart
End of startup routine _@cend

Related Documents
The documents (user's manuals) related to this manual are presented.

Document Name

RA78K Series Assembler Package, Language

RA78K Series Assembler Package, Operation

RA78K Series Structured Assembler Preprocessor

CC78K Series C Compiler, Language

CC78K Series C Compiler, Operation

78K/IV Series, Instruction

uPD784026 Series, Hardware
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CHAPTER 1 OVERVIEW

1.1 Debugger Overview

The ID78K4-NS (later referred to as ID or the debugger) is operated by using a dedicated interface board to

connect the host machine (host machine with the Windows operating system on a PC-9801, 9821 or an IBM-PC/AT)
and the |IE-78K4-NS in-circuit emulator.

1.2 Function Overview

(1

()

)

4)

(5)

(6)

@

This section describes the functions and features of ID.

GUI function

Debugging can take place in the Windows environment and operated by the mouse.

Buttons and menus are arranged on each window. Related information can be easily viewed based on the
displayed information.

Source level debugging function
Operations such as referencing and setting variables and structures, displaying programs, and setting
breakpoints can be efficiently performed at the source text level of function names and line numbers.

Instruction level debugging function
Operations such as referencing and setting symbols and register values, displaying programs, and setting
breakpoints can be efficiently performed at the instruction level of labels and addresses.

Using the functions of the in-circuit emulator
The detailed event setting functions of the in-circuit emulator can be used to set breaks and to trace programs.

Watch function (automatic display update function when the execution pauses)
When the execution of a user program pauses, the values in the displayed windows (display window,

display/setting window) are automatically updated.

Saving and restoring the debugging environment
The debugging state is saved, and the saved conditions are restored.

Displaying the source text in a function
The source text in a function is displayed by selecting the function from a list of functions.

15



CHAPTER 1 OVERVIEW

1.3 Integrated Debugger Input Conventions

Character Set
This character set can be used in the integrated debugger.

¢ English letters Uppercaseletters A B C D E F G H I J K L M
N OPQRSTUVWXY Z
Lowercaseletters a b ¢ d e f g h i j k | m
n o p q r s t u X y z
¢ Numbers 0O 1 2 3 4 5 6 7 9
e Equivalent English characters @ ? _
« Special characters s+ = < > ()
$ = 1 o# [ ]
Character Name Main Use
Period Bit position specifier
s Comma Delimiter between operands
Colon Label delimiter
; Semicolon Comment start symbol
* Asterisk Multiplication operator
/ Slash Division operator
+ Plus Addition operator
- Minus Negative sign or subtraction operator
' Quote Character constant, character string start and end symbol
< Inequality symbol Comparison operator
> Inequality symbol Comparison operator
( Left parenthesis Change in the operator precedence
) Right parenthesis Change in the operator precedence
$ Dollar sign Start symbol for relative addressing
= Equal sign Comparison operator
! Exclamation mark Start symbol for absolute addressing
# Sharp Symbol denoting an immediate value
[ Left bracket Indirect display symbol
] Right bracket Indirect display symbol
J Carriage return Only one () is allowed before a linefeed LF (ODH).

16
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Specifying a File
A file is specified in the following format.

File Name: primary-namel[.[file-type]]
Directories: [drive-name:][[\directory-name]...]

primary-name  : Character string up to 8 characters
file-type : Character string up to 3 characters
drive-name : Only one character
directory-name : Same format as the file name

Load Module
File Name Directories T
b:¥debugger
Cancel
sample.Ink [.]
[src] Reset
[-a-]
[-b-] Help
[-c-]
[-d-]
[-e-]
[-f-]
- Opfion
& Symbol
& Object Offget value : |00000

Wild Cards
e The *and ? in a path name or file name can be used as wild cards.
¢ *denotes any character string.
¢ ? denotes any one character. (White space is also one character.)
e |f a wild card is specified, the corresponding directory names under the directory and all of the file names are
displayed.
¢ |f a file name is directly specified, an error occurs if a wild card is used.

17
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Example : If the following eight files are saved in a directory, the file names corresponding to the wild cards are as

follows.

AAAAA HEX, ABC.C, ABC.HEX, ABC.SYM, ABCDEFGH.HEX, AXYZ, BCDEFG.HEX, XYZ

Examples of Wild Card Specifications

Corresponding Files

A* AAAAA.HEX, ABC.C, ABC.HEX, ABC.SYM, ABCDEFGH.HEX, AXYZ
A~ AXYZ
A*.HEX AAAAA.HEX, ABC.HEX, ABCDEFGH.HEX
*HEX AAAAA.HEX, ABC.HEX, ABCDEFGH.HEX, BCDEFG.HEX
A??.HEX ABC.HEX
A??.* ABC.C ABC.HEX, ABC.SYM
??? XYz
?77. XYZ
ABC.? ABC.C
ABC.??? ABC.C ABC.HEX, ABC.SYM

Operands
The five types of operands are
Numerical Value
Address
Register
Symbol
Expression and Operator

Numerical Values

The following four types of numerical values can be used.

e Binary number
Input format nY(*2)
n...nY(*2) (n=0, 1)
¢ Octal number
Input format nO(*2)

n..n0(*2) (n=0,1,2,3,4,5,6,7)

¢ Decimal number
Input format n
n...n
nT(*2)

n.nT(2) (n=0,1,2,3,4,5,6,7,8,9)

¢ Hexadecimal number
Input format nH(*2)(*1)
n...nH(*2)(*1)
oxn(*2)

0xn..n(*2) (n=0,1,2,3,4,5,6,7,8,9,A,B,C,D, E, F (*2))

18
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Cautions 1. If the first character is A to F, a 0 must be added at the beginning.
Example: FFH — OFFH
2. The suffixes (Y, O, T, H, 0x) and the hexadecimal letters may be uppercase or lowercase.

Addresses
* An address is specified by directly specifying a numerical value.
¢ A symbol or an expression can be used in the specification.

« |f an address is specified by a numerical value, a hexadecimal, decimal, octal, or binary number can be used.

Registers
¢ A general-purpose register is specified by an absolute name or a function name.
¢ A name is assigned to each bit in the PSW.
¢ The registers have the following types.

Register Type Register Name Register Type Register Name

Control Registers PC PSW UF
SP RBS2

PSW RBS1

RBSO

RSS

AC

P/V

cYy

19
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Register Name

Register Type Absolute Name Function Name
When RSS =0 When RSS =1
General-purpose registers RO X
R1 A
R2 C
R3 B
R4 X
R5 A
R6 B
R7 C
R8
R9
R10
R11
R12 E E
R13 D D
R14 L L
R15 H H
RPO AX
RP1 BC
RP2 AX
RP3 BC
RP4 VP VP
RP5 up up
RP6 DE DE
RP7 HL HL
RG4 VVP VVP
RG5 uupP UuP
RG6 TDE TDE
RG7 WHL WHL

Symbols

20

A symbol consists of any of the characters of Ato Z, ato z, @, ?, _ (underline), and 0 to 9.

The beginning of a symbol must be a character other than a number, 0 to 9.
Uppercase letters (A to Z) are distinguished from lowercase letters (a to z).

A symbol name has a maximum of 31 characters.
If a symbol longer than 31 characters is defined, the first 31 characters are valid.
A symbol is defined by loading a load module file.
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A symbol has following types in each valid range.
Public symbols (assembler, structured assembler, C)
Local symbols
Local symbols in a module (assembler, structured assembler)
Local symbols in a file (C)
Local symbols in a function (C)
The following are available in each language that is used.
Assembler and structured assembler
Label names, constant names, bit symbol names
C
Function names (including point variable names, enumeration variable names, array names, structure
names, union names)
Function names, label names
Array elements, structure elements, union elements, bit fields (where the symbol is an array, structure, or
union)

If a C function name duplicates a register name, flag name, SFR name, or SFR bit name, an must be added
immediately before the symbol to explicitly distinguish it.

A symbol can be described instead of an address or a numerical value.

The valid range of a symbol is determined based on the source debugging data when assembled or compiled.
A public symbol is only described by a symbol name.
A local symbol is expressed for a file name or a module name.

Expressions and Operators
Expressions

An expression uses operators to combine constants, register names, SFR names, and symbols.

If an SFR name, label name, function name, or variable name is described as a symbol, the address is
operated on as a symbol value.

Elements other than the operators forming an expression are called terms (constant, label) and are the first
term, second term,... from the left in the description.

Operators

The following types of operators are available.

List of Arithmetic Operators

Symbol Meaning Description

+ Addition Returns the sum of the first and second terms.

- Subtraction Returns the difference between the first and second terms.

* Multiplication Returns the product of the first and second terms.

/ Division Divides the first term by the second term and returns the integer part of the result.
MOD Modulus Divides the first term by the second term and returns the remainder of the resuilt.
— sign Unary operator (negative) Returns the two's complement of the value of the term.

+ sign Unary operator (positive) Returns the two's complement of the value of the term.
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List of Logical Operators

Symbol Meaning Description
NOT Negation Inverts each bit in the term and returns the value.
AND Logical product Returns the logical product of each bit in the first term and the second term.
OR Logical sum Returns the logical sum of each bit in the first term and the second term.
XOR Logical exclusive or Returns the exclusive or of each bit in the first term and the second term.
Other Cases
Symbol Meaning Description
( Left parenthesis An operation enclosed by parentheses () has precedence over operations outside the
) Right parenthesis parentheses.
Cautions

¢ The left parenthesis and the right parenthesis are always used in pairs.
¢ A character string can be described in the term in a comparison operation.
¢ The operations have the following convention.
The order of the operations follows the precedence of the operators.
If operators have the same precedence, the operation is from left to right.
An operation enclosed by parentheses () has precedence over the operations outside of the
parentheses.
Each term in an operation is treated as unsigned 32-bit data.
All of the results of the operations are handled as unsigned 32-bit data.
If an overflow occurs during an operation, the low-order 32 bits are valid and the overflow is not

detected.
* The operator precedence is as follows.
High T ()
—sign, NOT
*, 1, MOD
+, -
AND

Low | OR, XOR

Terms
When a constant is described in a term, the following numerical values can be described.
e For binary numbers
0Y < numerical value < 11111111111111111111111111111111Y (32 digits)
e For octal numbers
00 < numerical value < 377777777770
¢ For decimal numbers
—2147483648 < numerical value < 4294967295
A negative decimal number is converted internally into a two's complement number.
* For hexadecimal numbers
OH < numerical value < OFFFFFFFFH

22
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This chapter describes how to install, start, and exit ID.
2.1 Installation

2.1.1 Equipment connections
This section describes how to connect the equipment.

(1) Verifying the environment
The following environments are required to start the debugger ID.

PC-9801, 9821 Series IBM-PC/AT Series

Host machine CPU: i80386 or later, Memory: 4 Mbytes or more
(The 33-MHz i80486 CPU and at least 8 Mbytes of memory are recommended.)
oS Windows Ver. 3.1, Windows95, Windows NT 4.0 or later
(Enhanced mode)
Interface board For expansion slot (C bus) (ISA bus)
IF-70000-98-IF-C IF-70000-PC-IF-C
For INOTE
IF-70000-CD-IF

In-circuit emulator IE-78K4-NS

(2) Setting up the equipment (setting EXPC.INI)
The environment of the interface is set by the initialization file (EXPC.INI).
Make the appropriate settings for the interface board based on the following description.

[IFPCD]
HOST=1 ;PC98:0 IBM:1

Set "0" when using the PC98 and "1" when using an IBM-PC/AT compatible computer.
TIME=1

This setting does not have to be changed. (Not used)
PC_BASE=0x220 ;I/O base address (0x220)

The I/O address is set on the interface board.

PCIF.EXE makes the setting when the interface board is used.

The I/O address is set.
IE_INT=0x0D ;interrupt vector (Ox0D)

This setting does not have to be changed. (Not used)
HW_TYPE=0 ;I/F — Bord (0) or Card(1)

Set "0" when using the interface board and "1" when using the interface card.
TIME_INT1=20 ;Interval Timer Setting

This setting does not have to be changed.
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2.1.2 Installing the debugger
This section describes how to install the debugger (for both the PC-9801, 9821 and the IBM-PC/AT).

(1) Checking the environment and the files
The files used by the debugger are listed below. Device files are not included in the debugger and must be

separately purchased.

Table 2-1. Debugger File List

File Name File Description
ID78K4A, EXE This is the debugger. Executing this file starts the debugger.
DB78K4A, DLL Stores the libraries for file processing and symbol processing.
AS78K4A, DLL Stores the libraries for the assemble and disassemble processes
EX78K4A, DLL Stores the libraries for communication with the in-circuit emulator.

Initial Setting Files (Install directory : Windows directory)

File Name File Description
EXPC.INI"" This is an init file. This files specifies the settings and interrupt address of the PC interface board.
NECDEV.INI This is an init file. This file stores the installation information for NEC tools.

Note If EXPC.INI is already in the Windows directory or in the installation directory for executable files, it is not
installed.

Sample Files (Install directory : C:ANECTOOLS\SMP78K4\ID78K4A)

File Name File Description
SAMPLE.C This is a sample C program.
SUB.C This is a sample C program. This file stores the subroutines for SAMPLE.C.
SAMPLE.LNK This is the load module file for the sample programs (SAMPLE.C, SUB.C). It is compiled by
uPD784026.
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Device Files
The following device file is required to start ID78K4-NS.

File Name File Description

D4xxx.78k This is a device file.

Note Use version V1.01 or later of the DF784026 device file.
integrated debugger.)

(DF784026 V1.00 is not compatible with the

There are several versions of the device file. When using
the integrated debugger, always check the version.

(Help (H) — About (A)... in the menu bar)

The following is displayed by the integrated debugger.

D4xxx.78K - 78K4[uPD784xxx] VX.xx

MEC Integrated Debugger ID78K4-N3
Yerzion ¥1.0 [16 Jan 97]

Z8K4[uPD784026] V1_1T>

78K4 Debugger ¥1.0
78KA Asm/Dizasm ¥1.0
78K4 Executer ¥1.0
78KA Monitor[F /W] V2.1
Copyright [C] 1996-1997
MEC Corporation
Maito Densei Corporation
SOFT SIRIUS Corporation
All rights reserved by MEC Corporation.

(2) Installing the debugger

To use the debugger, the hardware must be set up and the debugger must be installed. This section describes

how to install the debugger.

How to install the debugger will be explained. Here, the directory where Windows (Windows 3.1 or Windows95)

is installed is described by "C:\Windows".

(1) Turn on the voltage supply of the host machine (PC-9801, 9821 or IBM-PC/AT) and start Windows.

(2) Insert the system disk of the debugger (the disk labeled Disk1 if there are multiple disks) into the floppy disk

drive (F drive). Run "setup.exe" in the root directory.

Example: In Windows95

Select "Run...(R)" in the start menu. After entering the file name, press the Ok button.

Run

Type the name of a prograrm, folder, or document, and

Windows will open it faryau.

k. I Cancel

-

Browse.. |
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(3) Start the setup program. The ID78K4-NS setup screen appears after initializing the setup. Select the

button. Use the EXit( E) button to exit the installation.

w=1D78K4 setup

NEC Setup

NEC tools setup

% Welcome to NEC Setup Program.

 Continue | Exit |

(4) Select the installation items

Since other NEC tools are not included in ID78K4-NS, press the

Exit{E) | button to exit the installation.

Install Product I

This setup program will install

ID78K4 V1.22

. Continue Exit |

(XX differs with the version.)

(5) Select the drive and directory where the debugger will be installed.

Correct any problems with the drive and directory. After verifying, press éC(ﬁntinuei

problems, press the = Bagk(B] | button to go back one step (to (4)) or press the

exit the installation.

button. Use the

If there are any

ExitiE) | button to
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Caution If NEC tools will be installed, these settings will become valid.
recommended to install without changing the initial settings except for the drive name.

The defaults are given below.

1. For a new installation (if necdev.ini file is not in the Windows directory)

The installation is to the drive where Windows was installed.

CA

nectools\

bin\

— ID78K4A EXE
ID78K4AP.DLL
AS78K4A.DLL
DB78K4 A .DLL
EX78K4 A.DLL

— IDSETA.EXE

smp78ka\
L id78k 4A%

SUB.C

setup\

[

ID78K4 A.LOG Log file of the ID7TEK4-NS installation data

Windows\

L
EXPC.INI

|D78K4-MS executable file

Program for setting the EXPC.INI file

L SAMPLE.C  Sample programs
(Compiled and linked in xPD784028)

SAMPLE.LNK

NECDEY.INI Initial settings file

For other tools, it is
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2. When other NEC tools have already been installed
The directory in which NEC tools were previously installed is selected. (The display is in accordance with

the necdev.ini data in the Windows directory.)

Directory Option

Root

Executable files

Sample files

Continue

‘c:\nectools

‘Need: 1312K  Space: p47456K

=]

‘c:\nectools\bin

‘c:tnectoolstsmp?ﬂkd‘.id?ﬂkd

Original |

Exit |

(6) Specify the group name registered to the icon.

BackiB] | button to return to the previous step (to (5)) or press the Exit(E)
installation. The default group name is "NEC tools."
Group Name [ ]

button. If there were any problems, press the

5pecify the Program manager Group name to

register icons.

If the Group is not exist, it will be made

automatically.

Group:

Continue

Back |

Exit

button to exit the
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(7) Final confirmation when starting the installation

.......................................

If the installation starts with the contents set in (3) to (6) and there are no problems, press the | Gaftifiue(C)

.......................................

button. If there are any problems, press the  BackiE] | button to return to the previous step (to (6)) or

press the  EXIf(E] |button to exit the installation.

File copy Start

If you press " Continue” button, installer will start the file
COpY.

If you press "Cancel” button while copying files, you can
quit the installation.

But the directoriesffiles which have already been copied
are left in the disk.

. Continue | Back Exit

(8) File installation
The files are installed in the directory specified in (6). If there are two or more system disks, the exchange

message dialog for the system disk will appear. After exchanging the disk, press the oK button.
SM78K4 SETUP DISK #2
Source File:

AAS078K4.DLL
Destination File:
CINECTOOLS\BINYSOT8K4.DLL

Setup Message [ ]

_ 262 & Flease insed the disk laheled

'Sh7EKA SETUR DISE #2'
into drive A:

CIK Fe—

Displays the installation state
System disk exchange message
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(9) Exiting the file installation
If the file installation ends without error, the group with the group name specified in (6) is registered in the
following locations.
For Windows 3.1 : Registered in the Program Manager
For Windows95 : Registered in Program (P) of the start menu

& nec_tools [_ O] =]
File Edit “iew Help

SETTINGS OF
THE ExFCIMI

-
4| | 3

1 ohject(s) selected 3k

(10) Next, set the EXPC.INI file.

(11) Starting the utility for setting the EXPC.INI file
Since the icon shown below is in the group registered in (9), start the utility by double clicking.

L

SETTINGS OF
THE EXFCIMI
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(12) Input the settings for the PC interface board set in section 1.1, "Hardware Settings."

The locations in the EXPC.INI file to be changed are
displayed.

PC-9801,PC-9821 IBM-PC/AT

ID Setting I = o Setting CHEWINISEEEXPC.INI
& Ra2 @& [RO2
Cancel

. Cance P Cancel
&[R04 About & 1RG4 About
& [RO5 ~Board type @& [R5 anl’d 'I'}"'De
& ROk o IE-70000-98-1F-C e ROG @« [E-70000-FC-IF-C
& ra7 o E-70000-CD-IF y cIE-70000-cD-1F

10 Address: P20 10 Address:
Select the type of Specify the 1/O address. I

interface board.

1. Board type
The PC interface board is selected. (Does not apply to the IBM-PC/AT.)
Select one of these three types.

Type Remarks
IE-70000-98-IF-C C bus interface board
IE-70000-PC-IF-C ISA bus interface board
IE-70000-CD-IF PCMCIA interface board

2. IRQ
The interrupt is selected.
If IE-78K4-NS is used, this does not have to changed.

3. I/O address
The 1/O address is input as a hexadecimal number.

The low-order 4 bits are fixed at 0.

Caution Make the settings of each item of the interface board, interrupt, and I/O address identical to the
settings of the interface board in the host machine.
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(13) Next, install the device file.
The installation method differs depending on whether device file to be installed is compatible or not
compatible with the installer. If compatible with the installer, go to (14). If not compatible, go to (15).

(14) Install by following the device file installer. Go to (17).
(15) Edit "necdev.ini" in the Windows directory.

As illustrated below, when ID78K4-NS is installed, necdev.ini is created in the Windows directory. Add the
underlined sections.

[Installer]
RootDir=c:\nectools
Level=100
Group-NEC Tools

[ProjectManager]
Seriesl1=78K4.PM

[78K4 . PM]
Name=78K4 Series
Debugger=c: \nectools\bin\id78K4ap.dll

Dev=78K4 .DEV Add Dev=78K4.DEV to [78@.PM] .

[78K4 .DEV] Create [78@.DEV] .

Dir=c:\nectools\dev Make Dir=xxx. xxx 1s the directory where the
uPD784026=D4026.78K device file will be installed and is specified by
uPD784038=D4038.78K its full path.

Add the device name =Dxxx.78K (device file name) .
In this example, the device file is installed in
c:\nectools\dev, and PD784026 and PD784038 are
registered.

(16) Copy "Dxxx.78K" in the device file to the directory specified in (15). In the example in (15), copy the file in
c:\nectools\dev.

(17) This completes the installation of the debugger.
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2.2 Starting and Exiting the Debugger
2.2.1 Starting

(1) Start Windows.

(2) Turn on the power supply to the in-circuit emulator.

(3) If a target will be used, turn on the power supply to the target.

(4) Use the mouse to double click the icon registered when the debugger was loaded.

nie
IIZIT"EEfﬂf-r'J%E

(5) When the debugger starts, the target setting dialog opens first.

ID7EEA -NS Target &

Target zetting
) User target use

@ User target being unuszed

When using a target.confirm that TYCC lightz up.
When _'I'".I"EE doesn't light up.the normal
Can not be guaranteed.

0K

| FES———

If a target will be used, select "User target use."
If a target will not be used, select "User target being unused."

Note If a target will be used, verify that the TVCC is lit. If TVCC is not lit, normal operation cannot be
guaranteed.

(6) After checking the settings, click the K button to exit that target setting dialog.
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(7) When the debugger starts, the configuration dialog opens first.

Configuration

- Chip Lacation:
Nome: [IEEIED | [3]

Cancel I
™ Sizing RAM Mazk

Internal RAM: 512 Byte andny
] RESET
Internal ROM: 0 K Byte
M Clock = |[ Wabtaus i masbabionbd oy Yravebemory 7]

O Srandord 185
Ewbenainn 215

(O Extonsion 13

@' Internal @' frsioyrad
C" Externa C" Eoubeninad

® iin S
) #a S

~ Memory Mapping
Access Size () suz @ 1eBit |_Add || Delete |
@ zup O oiems O oasme O g4y

~ Memory Attribute

E mulation ROM 2] | | - |:|

Figure 2-1. Configuration Dialog at Startup

(8) Select the target device for debugging.
(The target device for debugging can only be selected at startup.)

(9) Set the clock source, pin mask, location, and memory mapping.
(The location setting can only be selected at startup.)

(10) After completing all of the settings, click the O, I button to complete the initial settings for the

device and download the needed data to the in-circuit emulator.
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(11) When the download ends, the main window of the debugger opens. Debugging takes place centered
around the main window.

File  Edit Yiew Optlion Execufe Operaﬂon Browee Jump  Wwindow  Help

Figure 2-2. Startup Screen of the Debugger

2.2.2 Exiting

(1) Select File in the menu bar in the main window.
(2) Select Exit in the File pull-down menu.
(3) Open the exit dialog.

Exit Debugger

Thiz will end your Debugger zession.

EliSave Project file

114 I | Cancel I

(4) The debugger can be exited by clicking the 9] I button.
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CHAPTER 3 TERMINOLOGY DESCRIPTION

This chapter describes the terminology needed to explain how to use ID.

1

)

@)

(4)

(5)

(6)

(7)

(8)

©)

Debugging Modes

Files

Current File

Functions

Current Function

Structures

Stack Frame Number

Line

Real-time RAM Sampling
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3.1 Debugging Modes
When the window interface is used, the two debugging modes are the source mode and the instruction mode.

B In the source mode
Step execution is performed in one line units of the source text.

B In the instruction mode
Step execution is performed at the instruction level.

The debugging mode can be switched in the main window. When the debugger starts, the debugging mode is the
source mode.

3.2 Files
ID handles the following types of files.

Source files (*.C, *.ASM, *.S)
Load module files (*.LNK)
Hexadecimal files (*.HEX)
Project files (*.PRJ)

Display files (*.*)

3.3 Current File

The current file is the source file containing the instructions pointed to by the program counter (PC). If a line or a
function in the current file is specified in a command, the file name can be omitted.

The file specification format is

a. path\file
b. file

(path: path name, file: file name)

B In a (when the path was specified)
The file is read from or written to the directory given by path.

B In b (when the path was not specified)
The file is read from or written to the current directory.
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3.4 Functions

These functions form a C source program.
The function display and specification format are

a. file#_func
b. _func

(file: file name, func: function name)

B In a (when the file was specified)
func is interpreted as a valid static function in the specified file.

B In b (when the file was not specified)
Search for the corresponding function name first among the valid static functions and then the global
functions in the current file.

Function specification example
test.c#_calc_data "calc_data" static function in the "test.c" file
_main "main" function that can be searched from the current file

3.5 Current Function

The current function is the function containing the instruction indicated by the program counter (PC). If local
variables are accessed in the current function, the function name specification can be omitted.

3.6 Structures

The word structure refers to both the structures and the unions of the C language.
A structure is called by using a variable in the structure or the union without explicitly specifying a member.

3.7 Stack Frame Number
A stack frame number is a decimal number starting from 1. The functions in the stack are specified by the depth

of the stack frame.
The largest stack frame number is for the current function.
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3.8 Lines

The line specifies a particular line in the source file.
The line display and the specification format are

file:line

(file: file name, line: line number)

This is interpreted as the line at line number in the specified file.

Line specification example

test.c:100 Line 100 in the "test.c" file

3.9 Real-time RAM Sampling

Even while executing a user program, if the variables allocated to a space where the memory contents can be
read or the memory is displayed, ID reads the memory contents and updates the display in real time. This function is
called the real-time RAM sampling function. The memory address space is called the real-time RAM space. The
real-time RAM space is mapped as follows depending on the Location instruction.

Location Instruction

Real-time RAM Space

Location 00H

0x00fd00 - 0x00feff

Location OfH

0x0ffd00 - OxOffeff
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4.1 Basic Window Operations

The basic operation when using the window interface to debug is a "noun + verb" operation. In other words, after
selecting the debugging target (variable, line, task, etc.), the corresponding debugging function is selected by using a
button (function button).

In addition, there are menus that have the same functions as the function buttons in the window, so debugging
can also be performed by using the keyboard shortcut keys.

Next, the control objects needed to use ID are described.

(1) Mouse
Mouse operation in the integrated debugger mainly uses the left mouse button.
When mouse button is mentioned later, unless specifically stated, this means the
left button. The three basic mouse operations are as follows.

Click : Press the mouse button once and release.
Double click : Consecutively press the mouse button twice and release.

Drag & drop : While continuing to press the button, move to drag, and release
the mouse button at the target location to drop.

(2) Push button and function button

The push button is a rectangular button with thickness and displays a bit map or a
character string. Click the rectangular shape to start the corresponding process.

The function button starts a debugging function.

(3) Check box

A check box consists of two parts, a square box and the selection text. Click the
=l NMI [ BESET check box to change the square box display from [ to []. Multiple selections

are possible.

(4) Radio button
A radio button consists of two parts, a circle and the selection text. Click the radio
® Internal button to change the circle display from ¢ to @ . If two or more radio buttons

2 External are grouped together, only one of them can be selected.
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(5) Scroll bar

n The scroll bars function to move the display contents vertically (vertical scroll bar)
Slider|j>j and horizontally (horizontal scroll bar). The slider in the scroll bar shows the
Arrow button proportion of the display of all of the contents that can be scrolled.
Clicking the arrow button moves one line in its direction. Dragging and dropping
=TT - : the slider moves to the relative position in all of the data.

(6) Menu bar

D 78R4 -5
fle Edit View™ption [xecute Operation Browse Jump ‘window Help

Menu bar

The menu bar is displayed at the top of each window. Click an item in the menu bar to display the pull-down
menu from the menu bar.

After pressing the | GRPH| key in the PC-9801, 9821 series or the key in the IBM-PC/AT series, type the

underlined letter in each item to obtain the same operation.

(7) Pull-down menu

File Edit View
I E

Execute Ope

Pull-down menu

(8) Tool bar

¥ Status Bar
¥ Button

i

¥ Source Mode
Instruction Mode

Configuration...
Source Path...

Extended Option...

The pull-down menu is an extension of the menu bar.

Click an item in the menu bar to start the corresponding process.
The same operation is obtained by typing the underlined letter in
the item.

Without selecting the menu bar, an item is directly started by using
+ in an item of the pull-down menu. An item that

can be directly started has "CTRL + letter" displayed to its right.
To facilitate understanding of the operations started by a menu
selection, the menu items are classified as follows.
1. "ltem"
After selecting this item, the contents of the item operate
without doing anything else.
2. "ltem..."
After selecting this item, a dialog requiring a response by the
user is displayed.
3. "ltem >"
After selecting this item, a cascade menu appears.

D7BK4-NS

The tool bar is a group of buttons that can execute relatively frequently used commands in one action. Each
button is graphically displayed for easy understanding.
Click the button to operate.
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(9) Status bar

g eS| e | rem Journ| wem [FL-sEE |

The status bar is an area that shows the states of the debugger and the in-circuit emulator.
The display in the order from the left is

Source file name and line number indicated by the PC

Function name indicated by the PC

PC value

CPU (uPD784xxx) status

Status of the in-circuit emulator

Cause of a break

(10) Drop-down list

Fant: : Before clicking The drop-down list is a single item selection field that only

Q the arrow displays the currently selected item. Another selection can be
selected by clicking the arrow.

Font: |Roman | : After clicking
Roma x| the arrow
Script

Modern

M5 Sanz Senf
Courier

M5 Serif [

4.2 The Active State and the Hold State

The active state means the values displayed in the window are automatically updated when a user program or a
command is executed. The hold state maintains the values regardless of the execution of a user program or a
command.

In a window with displayed contents that are sometimes changed by executing the user program (display window,
display/setting window), the window can switch to the active state or the hold state.

In ID, a window in the active state can only display one type of window. However, by setting a window in the hold
state, it can simultaneously display multiple display windows of the same type.

When windows in the hold and active states are displayed together in the same type of display window or when a
window in the hold state is switched to the active state, the message "Other view mode windows exit." is displayed
and that window closes.

If a window is in the hold state, the background color is highlighted. [HOLD xx] is displayed in the title bar.

The following operations can change to the active state or the hold state.

Active state — Hold state
1. Select Operation — Hold in the menu bar.

2. Pressthe + keys.

Hold state — Active state
1. Select Operation — Active in the menu bar.

2. Pressthe +|I| keys.
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4.3 View Mode and Modify Mode

The two window modes for ID windows are the view mode and the modify mode. These windows are

Variable window
Local variable window
Memory window
Register window

SFR window
Disassemble window

These windows usually function in the view mode, but by switching to the modify mode, the variables in the user

program being debugged or the memory contents can be changed.

The values changed in the modify mode are reflected by clicking the Write in

button which can be used in

the modify mode. And by clicking the Restore I button, all of the values changed in the modify mode are

restored to their original values. However, if the Write in [ button has already been clicked, the values only

return to a later state.
Only a window in the active state can move to the modify mode.
The operations below can move to the view mode and the modify mode.

View mode — Modify mode
1. Select Operation — ToModify in the menu bar.

2. Pressthe + keys.

3. Pressthe TDMOdif}f button.

Modify mode — View mode
1. Select Operation — ToView in the menu bar.

2. Pressthe [CTRL + keys.
3. Pressthe| ToYiew Jbutton.
4.4 Errors and Warnings

ID handles errors and warnings differently.
All errors are generated by the debugger.

4.4.1 Errors and warnings during GUI operation
An error in GUI operation is regarded as a warning.

If a warning occurred, the warning tone sounds or the error/warning dialog appears.

4.4.2 Errors and warnings output by the debugger
If an error occurs, the error/warning dialog appears.
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5.1 Window Type and Layout

ID is composed of windows and dialogs.
A dialog is temporarily displayed to perform some operation. Both windows and dialogs are designed with the
window manager. In contrast to a window that can be minimized to an icon, basically, a dialog cannot be minimized.

5.1.1 Windows
Windows are broadly classified by function into the following four window types.

Execute window
Display window
Display/setting window
Management window

Next, these windows are describe in detail.
(1) Execute window

The execute window controls the windows and the execution of programs. It consists of a menu bar, control
buttons, a window display area, and a status display area.

Menu bar

EFile Edit %iew  Option Execute  Operation Browze  Jump indow Helpi

The main window has this window type.
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(2) Display window
A display window displays the contents of the target. Display-only values cannot be changed. This window
consists of a location area and a data display area.

AL \

\

\
\ Location area \ Data display area

The source text window, stack trace window, and trace view window have this window type.

(3) Display/setting window
A display/setting window is used to display the contents and change the values of the target. Usually, only the
contents are displayed, but the values can be changed by entering the modify mode. In addition, the two types
of windows are windows opened in the main window and windows opened outside of the main window.

a. Type opened in the main window
This window consists of function buttons, a location area, and a data display area.

Function buttons

Data display area

U
AN

\\ Location area

The local variable window, memory window, SFR window, and disassemble window have this window type.
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b. Type opened outside the main window
This window can be located anywhere outside the main window. However, the features of this window are it is
always displayed in front of the main window and it cannot be minimized. The window consists of a menu bar,
function buttons, a location area, and a data display area.

' File Edit View Cperation Jump o Menu bar

i ! Functien
--------------------------------------------------------------- : buttons

Lesation area

The register window and variable window have this window type.

(4) Management window
A management window manages the debugging settings. It consists of a menu bar and a data display area.

! File Edit WView Operation Jump | Menu bar

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
-

The event manager is this type of window.
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5.1.2 Dialogs

(1)

()

48

Dialogs are broadly divided into the following two types.

B Modal dialogs
B Modeless dialogs

Modal dialogs
If it has not been exited, this type of dialog cannot access other windows or dialogs in the debugger.

When the dialog is closed by finishing the operation of the dialog or selecting the Qancel button in the

dialog, other windows or dialogs can be accessed.

Modeless dialogs
In contrast to a modal dialog, this type of dialog can access other windows or dialogs in the debugger even while
the operation of the dialog has not ended.

The six types of dialogs by function are

Selection dialog
Specification dialog
Setting dialog
Confirmation dialog
Auxiliary dialog
Display dialog

(a) Selection dialogs
A selection dialog selects the conditions.

The configuration dialog, project file load dialog, upload dialog, view file save dialog, load module selection
dialog, project file save dialog, view file load dialog, and source file selection dialog have this dialog type.

(b) Specification dialogs
A specification dialog specifies the conditions. Since conditions are usually specified, a text area is included.

The address specification dialog, source path specification dialog, and trace pick up dialog have this dialog
type.

(c) Setting dialogs
A setting dialog sets the conditions.

The extended option setting dialog, event link dialog, trace dialog, event dialog, and break dialog have this
dialog type.

(d) Confirmation dialogs
A confirmation dialog prompts for confirmation of the selected action.

The reset confirmation dialog, error/warning dialog, and exit confirmation dialog have this dialog type.
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(e) Auxiliary dialogs
An auxiliary dialog is used for the auxiliary operations in each window.

The variable view dialog, memory copy dialog, memory compare dialog, add variable dialog, memory fill
dialog, and search dialog have this dialog type.

(f) Display dialogs
A display dialog temporarily displays data.

The memory comparison result dialog and version display dialog have this dialog type.

(g) Display/setting dialogs
A display/setting dialog has an area for setting conditions and displaying data.

The timer dialog has this dialog type.
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5.2 List of Debugging Windows

The table below lists the debugging windows.

Table 5-1. List of Debugging Windows (1/2)

Window Name Description Page
Main window After the debugger starts, this is the first window displayed. 53
Configuration dialog Sets the debugger operation environment. 67
Extended option dialog Sets various extended options. 73
Open dialog Reads in the debugging environment. 76
Save dialog Saves the debugging environment. 79
Load module dialog Reads in an object file or a symbol file. 82
Upload dialog Uploads the memory contents to a file. 85
Source path dialog Specifies the source path. 88
Open dialog Selects the source file displayed in the source text window. 90
Source window dialog Displays the source text. 93
Find dialog Searches for a character string in the current window. 98
Symbol to address dialog Displays the address allocated to the symbol. 101
Variable view dialog Temporarily displays the variable values. 103
Variable window dialog Displays and changes variables. 105
Add variable dialog Adds the displayed variables to the variable window. 110
Local variable window Displays and changes the local variables in the current | 113

function.
Address specification dialog Specifies the display starting address. 116
Disassemble window Displays the disassembly of the program and assembles on- | 119
line.

Memory window Displays and changes the memory contents. 125
Memory fill dialog Initializes the memory. 129
Memory copy dialog Copies the memory. 131
Memory compare dialog Compares the memory. 133
Memory compare dialog Displays the result of the memory comparison. 135
Stack trace window Displays the contents of the function's stack. 137
Event set dialog Registers the event conditions. 140
Event manager Manages each registered event condition. 146
Event link dialog Registers the event link conditions. 155
Break dialog Registers and sets the break event conditions. 161
Trace dialog Registers and sets the trace event conditions. 165
Timer window dialog Displays the result of run time measurements. 170
Trace view window Displays the trace result. 172
Trace window dialog Sets the trace display conditions. 177
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Table 5-1. List of Debugging Windows (2/2)

Window Name Description Page
Register window Displays and changes the registers 181
SFR window Displays and changes the SFR. 187
Save dialog Saves the display contents of the current window in a file 191
Error/warning dialog Displays errors and warnings. 196
Reset debugger dialog Resets the debugger and target CPU 197
About dialog Displays the debugger version. 199
Exit debugger dialog Exits the debugger. 200
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5.3 Descriptions of the Debugging Windows

This section provides an in-depth description of each debugging window in the following format.

Window Name Window Type (Dialog mode)

The window name and type (mode type for a dialog) are described in the frames.

| Overview |

The window is briefly explained.

| Window |

The layout of the window is shown by a screen image.

| Functions |

The contents displayed in the window are explained.

| Function buttons |

The operations by the buttons in the window are described.

| Menu bar |

The pull-down menu from the target title in the menu bar is listed and each function is described.
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Main Window Execute Window

Overview

This window is automatically opened first after the debugger starts and the initialization exits. It remains on the

screen until the debugger ends. The other windows operate centered on this window.
Execution control of the user program takes place in this window.
The two modes for execution control of user programs are the source mode and the instruction mode.

Bl Source Mode
Debugging is at the source level.
B Instruction Mode
Debugging is at the instruction level.

The mode when the debugger starts is the source mode.

| Window |

-Eile Edit View Option Execute Operafion Browse Jump Window Help

Figure 5-1. Main Window

| Functions |

The main window consists of the following items.

B Menu bar

B Tool bar

B Window display area
B Status display area

Each function is described next.
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(1) Tool bar

54

A tool bar is a group of the buttons of commands which are executed relatively frequently and can be executed in

one action. Each button is displayed as a graphical image and is easy to understand. Each button function can
be executed even from the menu bar. If hide was selected in Option — Tool Bar in the menu bar, the tool bar is
not displayed.

ilE

¥ [

B

< b (A b W @ [w]

Stops the user program execution.

Executes the user program.

During program execution, the button remains in the pressed state and returns to its original state after

the program stops.

Executes in real time until returning to the calling function.

Executes in single steps.
By continuously clicking, that number of steps is executed.

If the debugging mode is the source mode, step execution is in line units.

step execution is in instruction units.

Executes the next step.
By continuously clicking, that number of next steps is executed.

If the debugging mode is the source mode, step execution is in line units.

step execution is in instruction units.

Initializes the debugger, the emulation CPU, and the symbol data.
The reset confirmation dialog opens.

Displays the source text.
The source text window opens.

Displays the stack contents.
The stack trace window opens.

Displays the assembly results.
The disassemble window opens.

Displays the memory contents.
The memory window opens.

Displays the register contents.
The register window opens.

Registers and sets break events.
The break dialog opens.

If it is the instruction mode,

If it is the instruction mode,
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Displays the

1=

o
iy

Displays the

Displays the

& B4 |

(2) Window display area
This area displays the

trace result.

The trace view window opens.

Registers and sets trace events.
The trace dialog opens.

SFR contents.

The SFR window opens.

timer measurements.

The timer dialog opens.

debugging windows.

In this area, the displayed window has its size changed or is minimized to an icon.

The windows displayed in this area are listed below.

Source text window Disassemble window

Local variable window Trace view window

Memory window
Stack trace window

(3) Status display area

SFR window

AT-9% 7 L= 2 EE

V-2 Tl ITEE || BEEE PC{E CRURF-43

a Status bar

This area displays the debugger and in-circuit emulator states.

Source file name

Function name

PC value

CPU status

Status

Break cause

Displays the source file name and the source line number pointed to by the PC value. If
there is no file data, "---" is displayed.

Displays the function name pointed to by the PC value. If there is no file data, "---" is

displayed.

Displays the current PC value.

Displays the CPU state (STOP, HALT, IDLE modes, etc.).

Displays the in-circuit emulator state (RUN, BREAK modes, etc.).

his area displays the cause of a break. The types of break causes are as follows.
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Cause Display Meaning
Compulsory Break Normal break
Event Break Break by an event
Non Map Break Accessed the nonmapped area
Relocation Bleak Executed a relocation instruction different from the initial setting
SFR lllegal lllegal access to the SFR
Stack Overfrlow Break caused by stack overflow
Write Protect Write to a write-protected region

| Menu Bar |

(a) File

Edif View Opfion Execute Operation Browse Jump ‘Window Help
Open... CTEL+0O
Save CTRL*S Open Project...

Save As... Save
Qloge Save E.S...

Down load...
Up load...

OpenfSave Project >
Exit

Open The operation differs depending on the current window.
When the source text window is current:
The source view file is selected.
The source file selection dialog opens.
Otherwise:
The view file for the current window is displayed.
The view file save dialog opens.

Save Saves the display contents of the current window to the view file.

Save As... Saves the display contents of the current window to a file with a different name.
The view file save dialog opens.

Close Closes the current window.
Download... Downloads a program. The load module selection dialog opens.
Upload Uploads a program. The upload dialog opens.
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Open/Save Project P
Open Project... Opens the project file. The project file load dialog opens.
Save Writes the current state to the project file.
The overwritten file is the file selected by Open... or Save As... in File —»
Open/Save Project in the menu bar.

Save As... Saves the current state in the project file. The project file save dialog opens.
Exit Exits the debugger. The exit confirmation dialog opens.
(b) Edit

View Opfion Execute Operafion Browse Jump Window Help
Undo
Copy CTRL+C
Paste CTRLHY

write in Memory Fill...
Restore Memory Copy...
Memory b Memory Compare...
Undo Undoes the previous editing operation.
Copy Copies the selected string to the clipboard buffer.
Paste
Pastes the contents of the clipboard buffer to the position of the text cursor.
Write in Performs the same action as the | ‘Wwiite in I button to write the changes to the
target.
Restore Performs the same action as the | Restare | button to cancel the changes.
Memory b
Memory Fill... Initializes the memory. Opens the memory fill dialog.
Memory Copy... Copies the memory. Opens the memory copy dialog.
Memory Compare... Compares the memory. Opens the memory compare dialog.
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Operation Browse Jump Window Help

View Variable...

Watch Variable...

— Nibble

Addreﬁ VByte

Yiew Variable... Wwiord

Wwatch Variable... Long

Add Yariable... Asci

svm To Adr...

Delete

Bin Address Sort

Oct Fick Up

Lec Attribute >

JPﬂrz};er Compulsion Read

- synchronize

Event %

Memory N Erame

§‘r , / Instruction Fetch Address»

- : Instruction Fetch Data  »

Irace View > Instruction Fetch Status  »
Memory Access Address » /
Memory Access Data »
Memory Access Status v
DisAssemble » \
Pick Up... \

Searches for strings or numerical values. The search dialog opens. The action is

identical to the | Search | button.

Displays the contents of the specified address. The address specification dialog
opens.

Temporarily displays the specified variable. The variable view dialog opens.

Displays a variable. The variable window opens.
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Add Variable... Adds the specified variable in the variable window. The add variable dialog
opens.
Sym To Adr... Displays the specified variable address. The change symbol dialog opens.
Delete Deletes the specified variable.
Bin Displays in binary.
Oct Displays in octal.
Dec Displays in decimal.
Hex Displays in hexadecimal.
Proper Displays by using an appropriate value for each variable. (Default)
Event ? Displays event data. The event manager opens.
Memory b
Nibble Displays in 4-bit units.
Byte Displays in 8-bit units. (Default)
Word Displays in 16-bit units.
Long Displays in 32-bit units.
Ascii Switches the display of ASCII characters on or off.
Sfr 4
Address Sort Specifies the order of the SFR display.

No check ‘ “: Displays in alphabetical order.
Check ‘O*: Displays in the address order.

Pick U Displays only changed SFR.
Attribute P
Show Displays the SFR attribute. (Default)
Hide Does not display the SFR attribute.
Compulsion Read Forced read of a read-protected SFR.
Synchronize Writes the changed SFR to the target.

Trace View p

Frame 4 Selects the addition or deletion of the frame number display field.
Show Displays the frame number. (Default)
Hide Does not display the frame number.

Instruction Fetch Address P Selects the addition or deletion of the fetch address display field.
Show Displays the address. (Default)
Hide Does not display the address.

Instruction Fetch Data P Selects the addition or deletion of the fetch data display field.
Bin Displays the data in binary.
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Oct
Dec
Hex
Hide

Instruction Fetch Status P
Show
Hide

Memory Access Address P
Show
Hide

Memory Access Data P
Bin
Oct
Dec
Hex
Hide

Memory Access Status p
Show
Hide

DisAssemble )
Show
Hide

Pick Up...

Displays the data in octal.

Displays the data in decimal.

Displays the data in hexadecimal. (Default)
Does not display the data.

Selects the addition or deletion of the fetch status display field.
Displays the status. (Default)
Does not display the status.

Selects the addition or deletion of the access address display field.
Displays the address. (Default)
Does not display the address.

Selects the addition or deletion of the access data display field.
Displays the data in binary.
Displays the data in octal.
Displays the data in decimal.
Displays the data in hexadecimal. (Default)
Does not display the data.

Selects the addition or removal of the access status display field.
Displays the status. (Default)
Does not display the status.

Selects the addition or removal of the disassemble display field.
Displays the disassemble data. (Default)

Does not display the disassemble data.

Sets the trace display condition. The trace pick up dialog opens.
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(d) Option
File  Edit  View Execute Operation Browse Jump Window Help
¥ Status Bar
¥ Button
v source Mode
Instruction Mode
Configuration...
Source Path...
Extended Option...
Tool Bar Selects to display or to hide the tool bar.
Status Bar Selects to display or to hide the status bar.
Button Selects to display or to hide the buttons in each window.

Source Mode

Instruction Mode

Configuration...

Source Path...

Extended Option...

Step executes at the source level.

Step executes at the instruction level.

Sets the environment. The configuration dialog opens.

Sets the source path data. The source path specification dialog opens.

Sets the extended functions. The extended option setting dialog opens.
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(e) Execute

File Edit Yiew Option

Operation Browse Jump Window Help

62

Stop

Return

Step

Next

Go & Go

Come

Slowmotion

CPU Reset & Go

ap CTRL+P
Go CTRL+G
Eeturn CTEL+R
Step CTRL+T
M et CTRL+X
Go & Go
Come
Slowmotion
CEU Reset & Go
CPU Reset...
Set BP CTREL+EB
Set PC

Y Uncond. Trace ON

Cond. Trace QN

Stops the program execution. The action is identical to the| ll button.

Executes the program. The action is identical to the IE button.

Executes in real time until returning to the calling function. The action is identical

to the | I button.

Executes in steps. The action is identical to the E button.

Executes the next step. The action is identical to the| .'H button.

The program continues to execute. If a break is generated by a break condition,
after the window is updated, the program resumes execution. The action is

identical to clicking the .'- button when a break occurs.

Executes in real time until the specified address.

Continues the step execution.

Executes the program after resetting the target.
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CPU Reset...

Set BP

Set PC

Uncond. Trace ON

Cond. Trace ON

(f) Operation

Resets only the target or the entire debugger. The reset confirmation dialog

opens. The action is identical to the button.

Sets the breakpoint in the selected line.

Sets the PC register to the address at the selected line.

Enables the tracer and sets continuous tracing during program execution.

Enables the tracer and sets tracing that conforms to the trace conditions during
program execution.

File Edit View Option bxecufe

Operation Jump  Window Help

Active

Hold

ToModify

ToView

Window Connect
Source Text
Assemble
Memory

>

iy |'I_I'| |'_ ||.||'E!

Hold CTREL+H

ToModify CTRL+F SourceText
vToliew CTRL+W ppem—

window Connect 3 Memory

Switches the window to the active state.
Switches the window to the hold state.

Switches the window to the modify mode. The action is identical to the

ToModify | button.

Switches the window to the view mode. The action is identical to the

To'iew | button.

Sets a window connection with the trace window.
Connects the trace window to the source text window.
Connects the trace window to the assemble window.
Connects the trace window to the memory window.
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(g) Browse

File Edit Wiew Option Execute Dperation s

Jump  Window  Help
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SourceText...

Variable...

Assemble...

Memory...

Register...

Stack Trace...

Str...

Local Variable...

BreakSet

Yariable...

Assemble...

Memory...

Register...

Stack Trace...

Sir... :

Local Variable... | TraceView...
BreakSet... DelayCount...
Timer... EventSet...
Trace » f EventManager...
Evert > EventlinkSet...

Displays the source text. The source text window opens. The action is identical

to the button.

Displays the specified variables. The variable window opens.

Displays the assemble. The disassemble window opens. The action is identical
to the button.
==]

Displays the memori/ contents. The memory window opens. The action is

identical to the button.

Displays the register contents. The register window opens. The action is

identical to the E button.

Displays the stack contents. The stack trace window opens. The action is
identical to the % button.

the

Displays the SFR contents. The SFR window opens. The action is identical to
|!% button.

Displays the local variables. The local variable window opens.

Adds and sets the break conditions. The break dialog opens. The action is

identical to the button.
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Timer... Displays the registration setting of timer event conditions and the measurements.
The timer dialog opens. The action is identical to the button.
Trace > The trace-related window opens.
TraceSet... Registers and sets the trace event conditions. The trace dialog opens. The

action is identical to the -.!,'!" button.

TraceView... Opens a log. The action is identical to the -.!,'!" button. The trace result is

displayed. The trace view window opens. The action is identical to the '.!.

button.
DelayCount... Sets the delay count. The delay count setting dialog opens.
Event > Opens the event-related window.
EventSet... Sets the event conditions. The event dialog opens.
EventManager... Manages various event conditions. The event manager opens.
EventLinkSet... Sets the event link conditions. The event link dialog opens.

(h) Jump

File Edit View Opfion Execute Operafion Browse [ENypR Window Help

CTRL+A,
Memaory... CTRL+ M

SourceText... Displays the source text and the source lines which correspond to the data value
selected in the current window as the jump destination address. However, if there
is no line data in the jump destination address, jumping is not possible. The
source text window opens.

Assemble... Displays the disassembly result from the address where the data value selected
in the current window is the jump destination address. The disassemble window
opens.

Memory... Displays the memory contents beginning at the address where the data selected

in the current window is the jump destination address. The memory window
opens.

65



CHAPTER 5 DEBUGGING WINDOWS

(i) Window

|Eile Edit View Option Execute Operation Browse Jump

Arrange [cons
Close All

v 1 Trace View

Cascade Displays the windows in the main window in a cascade.

Tile Tiles the windows in the main window on the display.

Arrange Icons Rearranges the icons in the main window.

Close All Closes all of the windows except for the main window.

[Open Windows] Displays the list of the names of open windows. By selecting the window name,

the selected window becomes the current window.

(i) Help

|Eile Edit View Opfion Execute Operafion Browse Jump Window

About... Displays the debugger version.

Icon

The main window can be displayed as an icon by clicking the | W | button in the title bar. The icon itself and the

icon title can be freely set and created by the user.
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Configuration Dialog Selection Dialog (Modal)

Overview

The operating environment of the in-circuit emulator is displayed and set.

This dialog is displayed first when the debugger starts. When using the debugger, the operating environment
of the in-circuit emulator must first be set in this dialog.

However, if a project file is read, this setting is not required. The result of reading the project file is reflected in the
configuration dialog.

In addition, even during debugging, this dialog can modify and add the pin mask settings, location setting, and
memory mapping setting when needed.
This dialog can be opened by the following methods.

B When starting the debugger
This dialog opens automatically.

M In the main window
Select Option — Configuration... in the menu bar.

H In the main window

Press in order the , |£| and keys.
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Window |

Configurafion

- Chip Location:
Name: [TDNZIED | [2]

| Cancel I

[~ Sizing RAM Mask
Internal RAM: 512 Byte Halp
] RESET
Internal ROM: 0 K Byte
Clock = [ ¥odtags el ooy ¥ ravabiessnyy T

Iy " 3
® Internal || ® ifntesnad 3 Branderd 1824 ® fin Memos
Dwbepasny 510

) Externa || &wreena ) #e Mo
O Eubarmamy b8 ?

~ Memory Mapping
Access Size () sEr @ 16Bit |_Add || Delete |
@ sne O sse Ooams O s

~ Memory Attribute

Emulation ROM EIR | - |:|

Figure 5-2. Configuration Dialog

Functions
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The configuration dialog contains these items.

Emulation CPU selection area

Internal ROM/RAM display area

CPU clock source selection area

Drive voltage display area

Mask setting area

Location setting area

Mapping setting area

Loaded emulation/trace memory display area

Function buttons

Each function is described next.
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(1) Emulation CPU selection area

Chip
’7Name: uPD 784020

The emulation CPU is selected in this area.
The selection can only be made at startup.

(2) Internal ROM/RAM display area

Sizing RAM
Internal RAM: 512 Byte
Internal ROM: 0 KBypte

This area displays the sizes of the internal ROM and internal RAM in the emulation CPU.

When the emulation CPU is selected, this is automatically displayed.

(3) CPU clock source selection area

Clock — |
The CPU clock source is selected in this area.
@ Internal One of the following two choices is selected. The default is Internal.
{_} Externa

B Internal: The clock of the in-circuit emulator is used as the CPU clock. (25 MHz)
B External: The target clock is used as the CPU clock.

This can be selected at startup or by loading the project file.

(4) Drive voltage display area

Yoltage

This area displays the voltage input to the emulation CPU.
® Intemnal | The voltage input to the emulation CPU is automatically displayed.

) External

B Internal: The voltage of the in-circuit emulator is used as the drive voltage.
(The drive voltage is fixed at 5 V.)
B External: The voltage at the terminal pin of the 1/0 board is the drive voltage.

(The drive voltage can be varied within the range of the device specifications at low voltages

below 5 V.)
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(5) Mask setting area

Mask = |

] RESET

The mask for the signal sent from the target is set.
This signals at masked pins are not input to the in-circuit emulator. (Mask pins only when the operation of the

target is unstable in the debugging phase.
Only the following pin can be masked.

B RESET pin

(6) Location setting area

The location is set.
The two possible settings are

Bl Location 00H
Bl Location 0fH

Set to fit the environment to be used. If a Location instruction which differs from this setting was executed, a
ReLocation Break is generated.

After debugging starts, this selection cannot be made.

(7) Mapping setting area

~ Memory Mapping
Access Size ) gBit @ 1GBit [ Add ]| Delete |
Target Access '® 8Bit O 16Bit O 32Bit O G4Bit

Emulation EOM 000000 — OOYFEFE B

The bus width of the memory is selected and the mapping is set.

a. Selecting the bus width
These bus widths can be selected.

W 8Bit
B 16Bit

(However, the bus widths that can be selected differ with the target chip.)
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b. Setting the memory mapping
B When adding memory mapping

Click the Add button.

Memory mapping corresponding to the Memory Attribute data and the bus width data is added.

B Deleting memory mapping
Clickthe | Delate | button.

The currently selected mapping is deleted.

(8) Mapping specification area

[Emulation ROM  [#] [ooo000 | -

" Memory Attribute

The type and range for the memory mapping are set.
The three types of mapping shown below can be selected. Select the one suited to the application.

B Emulation ROM: Selects the in-circuit emulator substitute ROM.
B Emulation RAM: Selects the in-circuit emulator substitute RAM.
B Target: Selects the target memory.

The mapping unit changes depending on the addresses to be mapped. The mapping units are given below.
However, the stack can be mapped in 1-byte units.

Mapping Address Mapping Unit
0x00000 - 0x00ffff 4Kbyte
0x010000 - 0xOfffff 64Kbyte
0x100000 - Oxffffff 1Mbyte

The size in the in-circuit emulator changes based on the loaded memory of 192 kbytes, 512 kbytes, or 1 Mbyte.
Set the mapping for the loaded memory. If memory mapping to an address above 1 Mbyte, select Target.

If the mapping unit is not matched, the minimum range that can be set and contains the specified address
becomes the mapping target.

(9) Loaded emulation/trace memory display area

 EmulationM emory —
7 Standerd 192K This area displays the loaded state of the emulation memory.

® Extenszion 512K This is automatically displayed based on the loaded state of the emulation memory.
{3 Extenzion 1M

TraceMemory

This area displays the loaded state of the trace memory.
This is automatically displayed based on the loaded state of the trace memory.

® On Memory
3 No Memory
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| Function Buttons |

72

OF, button
Reset button
Cancel button
H elp button

Sets the current environment. The environment is set and then the dialog closes.

Returns to the environment setting state before the dialog was opened.

Cancels the changes and closes the dialog.

Opens the help window to explain the configuration dialog.

Cautions If even one item of the following settings in the configuration dialog was set, power must be

that the power is applied, press the

button.

Item Setting
CPU clock source selection area When External was selected
Drive voltage selection area When External is displayed
Mapping setting area When mapped to Target

9 Make sure thaf furn on target.

If the power is not applied to the target, the following message is displayed and the debugger exits.

= Error

0 03a00%): Target power off,
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Extended Option Dialog

Setting Dialog (Modal)

Overview

The extended options of the debugger are displayed and set.
This dialog can be opened by the following methods.

B [n the main window
Select Option — Extended Option... in the menu bar

M In the main window

Press in order the , |E| and |E| keys.

Window |

Extended Option
Software Break: O ONM ® OFF Callt Adr: m
Break Condition: 3 #isfors (8 After (<] Break Sound

Internal RAM Momtor Bedraw: |5l]l]

| msec

write Mode: #® Insert ' Ower Write

| Cancel

Figure 5-3. Extended Option Setting Dialog

Functions

The extended option setting dialog contains these items.

Software break setting area

Break mode setting area

Real-time internal RAM sampling time setting area
Write mode selection area

Function buttons

Each function is described next.
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(1)

()

3)

74

Software break setting area

Software Break: <O gW @ QOFF  Callt Adr:

The software breaks are set.
ON: Use software breaks.
OFF: Do not use software breaks.

Callt Adr: Vector address of the CALLT instruction that is released to the debugger

If software breaks are used, one of the vector address of the CALLT instruction must be released to one
debugger.

Break mode setting area

Break Condition: @® Befor (' After ] Break Sound

The event mode and the sound when a break occurs are set.

Befor: Sets the RUN event to a before-execution event. The event is generated before the
instruction is executed.

After: Sets the RUN event to an after-execution event. The event is generated after the instruction
is executed.

Break Sound: Specifies the sound generated when the in-circuit emulator breaks.
£ Break Sound: Sound is emitted.
[ Break Sound: No sound is emitted.

Real-time internal RAM sampling time setting area

Internal BAM Monitor Redraw: (500 mEEC

The real-time internal RAM sampling time is set.
The range of the real-time sampling time is given below.

Location Sampling Range
O00OH 512 bytes in addresses 0x00fd00 - 0x00feff
OFH 512 bytes in addresses 0x0ffd00 - 0xOffeff

Variables or data allocated in this range can be displayed in real time in the variable window and the main
window.
The sampling time can be set in 1 millisecond units.
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(4) Write mode selection area

Write Mode: ® Insert ' Over Write

The write mode is specified in the modify mode. The two types are

B Insert: Modify in the insert mode.
B Over Write: Modify in the overwrite mode.

| Function buttons |

button Accepts this change and closes the dialog.

Cancel button Cancels this change and closes the dialog.
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Open Dialog Selection Dialog (Modal)

Overview

The debugging environment is restored to the previous environment.

After the file is loaded, the displayed window size and position are restored to their previous states. (The analyzer
relationship is not restored.)

This dialog can be opened by the following methods.

B [n the main window
Select File - Open/Save Project — Open Project... in the menu bar.

M In the main window

Press in order the , |E| , and |§| keys.

Window |
File Hame Duwectories
— e
Cance
[
fsc)
(o]
[-b-]
[-c-]
[-d-]
[-e-]
[-f]
Figure 5-4. Project File Load Dialog
Functions

The project file load dialog contains these items.
B File selection area
B Path setting area

Bl Function buttons

Each function is described next.
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(1) File selection area

File Hame

(2) Path setting area

Directones
b-‘debugger

3Ic

-1

r
a
b
c
d
2

e ]

| Function Buttons |

9] button

Cancel | button

Rezat button

HE|D button

The file name of the project file to be loaded is specified.

The project file is selected by clicking the desired project file in the project
file list.

The selected file name is highlighted and displayed in the display area for
the selected project file.

The default extension is .PRJ.

Double clicking the file name in the project file list is identical to clicking the

Q i button.

The path of the project file to be loaded is specified.
Double click the desired path name to display the project files in that path
in the project file display area.

The display formats are
[xxx] : Indicates a directory name
[-x-] : Indicates a drive name

Loads the selected project file and sets the environment.

Closes the project file load dialog.

Cancels the selections.

Opens the help window.
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Load Description

The following items are set by loading the project file. However, the target device and the location data are

unchanged from when the debugger started.

Window

Setting Data

Configuration dialog

All of the items

Main window

Display position; tool bar, status bar, and button display data; execution
mode data; trace on/off data

Load module selection dialog

Download file data

Extended option setting dialog

Setting data

Source path specification dialog

Source path data

Source text window

Window display data, font data

Disassemble window

Window display data, display start address

Memory window

Window display data, display start address

Stack trace window

Window display data

SFR window

Window display data

Local variable window

Window display data

Trace view window

Window display data

Event manager

Window display data, all of the event data

Event link dialog

Window display data

Break dialog Window display data
Trace dialog Window display data
Event dialog Window display data

Register window

Window display data, display bank

Variable window

Window display data, displayed variable data
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Save Dialog Selection Dialog (Modal)

Overview

The debugging environment is saved.

When saving, the size and position of the displayed window are saved. However, only the active window
becomes the save target.

This dialog can be opened by the following methods.

B |n the main window
Select File — Open/Save Project — Save As... in the menu bar.

M In the main window

Press in order the , , , and keys.

If a project file that was previously loaded or saved will be saved with the same file name, the following methods
are effective.

B |n the main window
Select File — Open/Save Project — Save... in the menu bar.

M In the main window

Press in order the , |E| , and |§| keys.

In these methods, the project file save dialog does not open and the save is to the previous file name.

Window |

File Hame Duwectories
b:\debugger

£ i
[-a-]
[b]
[-c-]
[-d-]
[-e-]
[-F]

Figure 5-5. Project File Save Dialog
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Functions

The project file save dialog contains these items.
B File selection area
B Path setting area
B Function buttons

Each function is described next.

(1) File selection area

File Name The file name of the project file to be saved is specified.
The project file is selected by clicking the desired project file in the project

file list.

The selected file name is highlighted and displayed in the display area for
the selected project file.

The default extension is .PRJ.

Double clicking the file name in the project file list is identical to clicking the

Q k. button.

(2) Path setting area
Directories The path where the saved project file will be stored is specified.

b:Adebugger By double clicking the desired path name, the project file in the path is

[.. displayed in the project file display area.
E_s;'f]] The display formats are

[-b-] [xxx] : Indicates a directory name
EE} [-x-] : Indicates a drive name

[-e-]

[-£]

| Function Buttons |

QK button Saves the environment in the selected project file name.
Qancel button Closes the project file save dialog.
Resetf button Cancels the selections.
Help button Opens the help window.
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Save Description

The following items are saved in the project file.

Window

Setting Data

Configuration dialog

data)

All of the items (target device, clock setting, pin mask setting, mapping

Main window

mode data, trace on/off data

Display position; tool bar, status bar, and button display data; execution

Load module selection dialog

Download file data

Extended option setting dialog

Setting data

Source path setting dialog

Source path data

Source text window

Window display data, font data

Disassemble window

Window display data, display start address

Memory window

Window display data, display start address

Stack trace window

Window display data

SFR window

Window display data

Local variable window

Window display data

Trace view window

Window display data

Event manager

Window display data, all of the event data

Event link dialog

Window display data

Break dialog Window display data
Trace dialog Window display data
Event dialog Window display data

Register window

Window display data, display bank

Variable window

Window display data, displayed variable data
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Load Module Dialog Selection Dialog (Modal)

Overview

The name of the file to be downloaded and the file format are selected, and the file is downloaded to the in-circuit
emulator or the target.
The file formats that can be downloaded are

B Obiject file in the load module format (*.LNK)

B Intel extended hexadecimal format (*.HEX)

B Motorola hexadecimal format S-type format (standard address) (*.HEX)

B Extended Tektronix hexadecimal format (*.HEX)

Note that if a file other than an object file in the load module format was loaded, source debugging is not possible.
This dialog can be opened by the following methods.

M In the main window
Select File — Down Load... in the menu bar.

H In the main window

Press in order the , |E| and @ keys.

Window |
Load Module
File Name Directories -
= LN | b:\debugger m
zample.Ink [..
[-a]
o]
[-c-]
[-d-]
[-e-]
[-H]
[~ Option
Cd Spmbol
(<] Object Offzet value : 0000

Figure 5-6. Load Module Selection Dialog
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Functions

The load module selection dialog contains these items.

ile selection area
ath setting area
oad condition specification area

unction buttons

Each function is described next.

(1) ile selection area

Eile Name The file name of the load module file to be loaded is specified.
“LN The load module file is selected by clicking the desired load module file in
sample_Ink the list of load module files.

The selected file name is highlighted and displayed in the display area for
the selected load module file.

The default extension is .LNK.

Double clicking the file name in the list of load module files is identical to

clicking the QK button.

(2) ath setting area

Directories The path of the load module file to be loaded is specified.

b:\debugger By double clicking the desired path name, the load module file in the path
.. is displayed in the load module file display area.

[src] The display formats are

[-a-] g -

[b] [xxx] : Indicates a directory name

[-c-] [-x-] : Indicates a drive name

[-d-]

[-e-]

[-H]

(3) Load condition specification area

Option
(] Symbol
&l Dbject Offset value - |0D00DO

The load conditions are set.

Symbol Specifies to read or not read symbol data.
Object Specifies to read or not read object data.
Offset value Specifies the offset address.
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| Function Buttons |

Ok,

Cancel

Feset

Help

84

button

button

button

button

Reads the selected file.

Cancels the changes and closes the dialog.

Returns to the initial state.

Opens the help window to explain the load module selection dialog.
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Upload Dialog

Selection Dialog (Modal)

Overview

The name of the file to be saved and the file format are set. The memory contents are saved to the file.

The format of the file to be saved can be selected from the following three choices.

B Intel extended hexadecimal format (*.HEX)
B Motorola hexadecimal format S-type format (standard address) (*.HEX)
B Extended Tektronix hexadecimal format (*.HEX)

This dialog can be opened by the following methods.

B |n the main window
Select File — Up Load... in the menu bar.

M In the main window

Press in order the , |E| and @ keys.

Window

|___| l:] | 0Aa [:I
File Hame Duwectories
| b:\debugger
sample_hex [..
[-b-]
[-c-]
[-d-]
[-e-]
[-f]
Address: |I]:r.l] | ~ |I]:r.l]
File Format:
|V & Intel 2> Motrola 2 Tektro

Figure 5-7. Upload Dialog
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Functions

This upload dialog contains these items.

File selection area
Path setting area
Upload condition specification area

Function buttons

Each function is described next.

(1) File selection area

E”e Mame The name of the object file to be uploaded is specified.

* HEY The file name specification is typed in from the keyboard. If a previously
saved file will be overwritten, the desired object file can be clicked in the

sample.hex list of object files.

The default extension is .HEX.
Double clicking the file name in the list of object files is identical to clicking

the OK button.

(2) Path setting area

Directories The path of the object file to be uploaded is specified.
o By double clicking the desired path name, the object files in the path are
displayed in the object file display area.

b:#¥debugger

[] The display formats are

[SI’C] [xxx] : Indicates a directory name
[_a_] [-x-] : Indicates a drive name
[-b-]

[~c-]

[-d-]

[-e-]

[=f-]
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(3) Upload condition specification area

Address: [0 « =10
File Format:
® [ntel O Motrola O Tektro

The upload conditions are set.

Bl Address:
Specifies the address range in memory to be uploaded.

B File Format:
Specifies the file format of the object file to be uploaded. One of the following three choices is selected.
Intel: Intel extended hexadecimal format
Motrola: Motorola hexadecimal format S-type format (standard address)
Tektro: Extended Tektronix hexadecimal format

| Function Buttons |

I, button Saves the memory contents in address range to the file in the specified directory,

with the file name, and with the file format.

Qancel button Closes the upload dialog.
Resat button Returns to the initial state.
Help button Opens the help window.
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Source Path Dialog Specification Dialog (Modal)

Overview

The source path is specified.
By specifying the source path, the source located in multiple directories can be source debugged.
This dialog can be opened by the following methods.

M In the main window
Select Option — Source Path... in the menu bar.

H In the main window

Press in order the , |£| and |E| keys.

Window |
source Path
Source Path: |B:"\
| 0K I | Cancel I
Figure 5-8. Source Path Specification Dialog
Functions

The source path specification dialog contains these items.

B Source path specification area
B Function buttons

Each function is described next.

(1) Source path specification area

Source Path: |B-\

The source path is specified.

The delimiter for path information is a space.

A maximum of 256 characters (including half-width characters and delimiters) can be specified in the path
information.

Note that specifications other than the above are not possible.
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Example: When the source is in the following directories
a:\78k\c
b:\src
c:\asm

The source path is specified by

Source Path: |a:"'|.?8k"'|.c: b:\src c:asm

| Function Buttons |

OF, button Accepts the source path that was set and closes the dialog.

Qancel button Cancels the source path set here and closes the dialog.
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Open Dialog Selection Dialog (Modal)

Overview

The file to be displayed is selected in the source text window. The following two selection formats can be
selected.

B Select by the source file name
B Select by the function name

This dialog can be opened by the following methods when the current window is a source text window.

M In the main window
Select File — Open... in the menu bar.

H In the main window

Press in order the , |E| and |§| keys.

B Using shortcut keys

Press +|§|.

Window |

File Hame Directories
|m | b:\debugger
sample.c 1

Lizt of Type
@® Source

' Func

Figure 5-9. Source File Selection Dialog
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Functions

The layout of the source file selection dialog changes based on the selection mode.

When the file selection mode was selected
B File selection area
B Path setting area
B Mode selection area
B Function buttons

When the function selection mode was selected
B Function selection area
B Path setting area
Bl Mode selection area
B Function buttons

Each function is explained next.

(1) File selection area

File Name The name of the source file to be displayed in the source text window is
|E selected.

zample.c The source file is selected by clicking the desired source file in the list of
sub.c source files.

The selected file name is highlighted and displayed in the display area for
the selected source file.

The default extension is .C.

Double clicking the file name in the list of source files is identical to clicking

the QK button.

(2) Function selection area

Function Name The name of the function to be displayed in the source text window is

sample.ci_main selected.
The function name is selected by clicking the desired function name in the

same | = I:Z:#_I'I'I:El i M list of functions.
sub. c_paint The selected function name is highlighted and displayed in the display

area for the selected function.
Double clicking the function name in the list of functions is identical to

clicking the Ok button.
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(3) Path setting area
Directories The path of the source file to be displayed in the source text window is

b:\debugger specified.

[-- By double clicking the desired path name, the source files in the path are
E_SE':]] displayed in the recorded file display area.

[-b-] The display formats are

Es} [xxx] : Indicates a directory name

[-e-] [-x-] : Indicates a drive name

[-f]

(4) Mode selection area

List of Type
@ Source

2 Func

The selection mode is switched.

The following two selection modes can be selected.
Source A source file is the selection target.
Func A function name is the selection target.

| Function Buttons |

QK button The selected source file or function is displayed in the source text window.
Qancel button Closes the source file selection dialog.
Resetf button Returns to the initial state.
Help button Opens the help window.
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Source Window Dialog Display Window

Overview

The source text is displayed.
This window can be opened by the following methods.

H In the main window
Select Browse — Source Text... in the menu bar.

M In the main window

Press in order the , , and |§| keys.

M Click the button in the tool bar.

If you want to display the source from another window, the jump function is useful.
By using the jump function, the target source and source lines can be quickly displayed. The jump function
operates as follows after the pointer is selected.

(1) Select Jump — Source Text... in the menu bar.

(2) Press in order the , , and |§| keys.
(8) Press the +|E| keys.

The jump functions are listed below.

Window Pointer Operating Mathod

(1) @ (3)
Disassemble window Address display area O O O
Memory window Address display area O @) O
Trace view window Trace result display area O O O
Stack trace window Stack frame number display area O O O
Event manager Event O @) -
Register window Register @) O -
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Window |

Source Window
Size: [18 | #| Set BP || Watch || View | Search ||Event ?] Close |

|+
i,jzk,l; n

B 0028 = (0
00249 io=
0030 = = N
_E§J|_l Y31 initclki); +I
7 F1 N\ [»
Point mark area Current PC mark area  Line number area Soruce display area
Figure 5-10. Source Text Window
Functions

The source text window contains the following items.

Display font specification area
Point mark area

Current PC mark area

Line number area

Source display area

Function buttons

Each function is described next.

(1) Display font specification area

The font and character size of the source text displayed in the source display area are specified in this area.

Font: Specifies the font. (Default: FixedSys)
Size: Specifies the character size.

(2) Point mark area

The point mark area is used to set and delete breakpoints and software breakpoints, and to display the event
setting state.
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a. Breakpoint set and delete functions
By clicking the mouse in this area, breakpoints can be set and deleted. The following action occurs
depending on the location where the mouse is clicked.
Location Color Click Button Operation
'B' mark is displayed. Red, black Left click. Delete the breakpoint.
'B' mark is not displayed or something else is - Left click. Set the breakpoint
displayed. - Right click. Set the software breakpoint.
b. Event display function

The settings of the events are displayed. If an execution event or an access fetch event is set in the
corresponding source line, the mark corresponding to the event type is displayed.

Mark Mark Meaning
E Indicates that an event condition is set.
L Indicates that the last phase in the event link is set.
B Indicates that a break event is set.
T Indicates that a trace event is set.
A Indicates that multiple events are set.

(8) Current PC mark area
The '>' mark that points to the current PC value (PC register value) is displayed in the current PC mark area. By
continuously pressing the mouse at the position displaying this mark, the PC register value is displayed in a pop-

up window.

(4) Line number area
The line numbers of the source text are displayed in the line number area.
This area has five functions in addition to displaying the line number.

a.

Come function

This function executes the user program until the selected line.

While executing a user program in this mode, the currently set break events are not generated.
This function is executed by the following operations.

1. The line numbers for the desired breaks are selected.
2. In the main window
Select Execute — Come in the menu bar, or press in order the , |X| and @ keys.

Break event setting function

The break event is set at the first address corresponding to the selected line numbers. The set breakpoint
uses the execution events.

This function is executed by the following operations.

1. Select the line number where the break event is set.
2. In the main window
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Select Execute — SetBP in the menu bar, or press in order the , |X| and keys, or press

the + shortcut keys.

c. Program counter setting function
The first address corresponding to the selected line numbers is set in the program counter (PC).
This function is executed by the following operations.

1. Select the line numbers you want to set.
2. In the main window

Select Execute — Set PC in the menu bar, or press in order the , |z| and |E| keys.

d. Jump function
With the first address corresponding to the selected line numbers as the jump pointer, the disassemble
window or the memory window is jumped to. The jump destination window is displayed from the jump pointer.
This function is executed by the following operations.

1. Select the line number.
2. In the main window
When the jump destination is the disassemble window

Select Jump — Assemble... in the menu bar, or press in order the , , and keys, or

press the + shortcut keys.

e. Window connect function
This function displays the connection relationship with another window (disassemble window, memory
window, trace view window) and the source by line number. The line number for the connect target is
highlighted.

(5) Source display area

The source text is displayed in the source display area. The symbol can be selected by double clicking or by
dragging the symbol to be displayed.
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| Function Buttons |

set BF

button
Wwatch | button
View | button
search | button
Event %] button
m button

| Icon

Sets a breakpoint in the currently selected source text line.

Opens the variable view window, and displays the value of the specified variable.

Opens the variable view dialog, and displays the variable value.

Opens the search dialog, and searches for the string in the source text.

If marks are set in the selected source text line, the event manager opens and the

settings are displayed. If marks are not set, nothing happens.

Closes the source text window.

The source text window can be displayed as an icon by clicking the | = | button in the title bar.

Source Window
(sample.c)
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Find Dialog

Auxiliary Dialog (Modeless)

Overview

A data search is performed.
The search result is reflected in the calling window.
If called from the source text window, the file is searched.

If called from the disassemble window, the disassembled contents are searched.

If called from the main window, the memory is searched.
This dialog can be opened by the following methods.

H In the main window
Select View — Search... in the menu bar.

M In the main window

Press in order the , , and |§| keys.

M In the source text window
Click the | Sarch | button.

B In the disassemble window
Click the | S2arch | button.

B In the memory window
Click the | Sarch | button.

Window |

98
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Direction

] Match Case ’76 Up @ Down

Figure 5-11. Find Dialog
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Functions

The search dialog contains these items.

B Search data specification area

B Search condition specification area
B Search direction specification area
B Function buttons

Each function is described next.

(1) Search data specification area

Find What:  |main|

The search data is specified.
By default, the string selected in the calling window is displayed, but when needed changes can be typed in from
the keyboard.

(2) Search condition specification area
B Match Case

The radio buttons specify whether to distinguish between uppercase and lowercase in the specified search data
during a search. The default is to distinguish case in a search.

Do not distinguish.

Distinguish.

(3) Search direction specification area

Direction
’V'D Up @ Down

The search direction is specified.
The two search directions are a forward search and a backward search.

Up : Backward search
Down : Forward search
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| Function Buttons |

Eil’ld Mewxt | button  Searches for the specified search data in accordance with the conditions.

.................

STOD button  Stops the data search.

During a data search, the Cancel | button changes to a
Cancel button  Exits the search dialog.

During a data search, this changes to a

button.

button.
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Symbol to Address Dialog

Auxiliary Dialog (Modeless)

Overview

The address of the specified variable is displayed.
This dialog can be opened by the following methods.

B [n the main window
Select the View — Sym To Adr... in the menu bar.

M In the main window

Press in order the , , and keys.

Window |
symbol To Address
To Change Symbaol: || |
Figure 5-12. Change Symbol Dialog
Functions

The change symbol dialog contains these items.
B Variable specification area
B Variable address display area

Bl Function buttons

Each function is described next.
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(1) Variable specification area

To Change

The variable name and line number for the address conversion are specified.
After the data is input, press the return key to display the address value in the variable address display area.
The specification method is shown below.

Function and Variable _fnc
file#_fnc (for a static function and variable)

SFR sfrneme

Line number of the source text file:no

fnc: function, variable name; sfrname: SFR name; file: file name; no: line number
If a function or a variable name is specified, specify with an underline (_) added at the beginning.
The sharp (#) is used as the separator between a file name and a function or variable name. The colon () is the

separator between a file name and a line number.

(2) Variable address display area

This area displays the address of the variable specified in the variable specification area.

| Function Buttons

Close button Closes the dialog.
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Variable View Dialog

Auxiliary Dialog (Modal)

Overview

The value of the variable specified in the source text window is temporarily displayed.
This dialog can be opened by the following methods.

M Select the variable in the source text window.
Select the View — View Variable... in the menu bar.

B Select the variable in the source text window.

Press in order the , , and keys.

B Select the variable in the source text window.

Press the | ‘“fjew I button in the source text window.

Window |

Yariable MName:

Variable Miew

I

When opened by a button in the source text window

YVariable Name:

Variahle Yiew

bitl

I

| Close

When opened from the menu bar

Figure 5-13. Variable View Dialog
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Functions

This variable view dialog contains these items.
B Variable specification area
B Variable value display area
B Function buttons

Each function is described next.

(1) Variable specification area

Yariable Name: bitl

The default is to specify the variable name selected in the source text window.
If you want to display another variable, the variable name can be displayed by typing it in from the keyboard.

(2) Variable value display area

The variable value specified in the variable specification area is displayed.

| Function Buttons |

Close button Closes the dialog.
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Variable Window Dialog

Display/Setting Window

Overview

The value of the variable specified in the source text window is displayed and changed.
This window can be opened by the following methods.

In the main window
Select Browse — Variable... in the menu bar.

In the main window

Press in order the , , and keys.

Select the variable in the source window.
Select View — Watch Variable... in the menu bar.

Select the variable in the source window.

Press in order the , , and @ keys.

Select the variable in the source window.

Press the | ‘watich [ button.

Window |

File  Edit Yiew Operation

II"."II ar | d |:] | 2 I"."'."Ii M [:I iy

: | e

| Wi i

Fians

benan

| Delete

[File:Function:variable]

—char array =cl

[Yanable]

Yalue

char arrav_=cl[0] 1
char arrav =cl[1] —1
—char =c[2] = OFFD17
char =c[0] —7E
char =c[1] = —19
«|_| EIEIN +

Figure 5-14. Variable Window
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Functions

Variables are displayed and changed.

The variable display is added for each display requirement. If the same variable is added, the addition is not
displayed.

This window has a view mode and a modify mode.

This variable window contains these items.

B Menu bar

B Function button

B Variable name display area

B Variable value display/setting area

Each function is described next.

(1) Variable name display area

[I:i!E:Func:inn:variahle] [Variable) This area displays the variable names.
+ =
—tﬂﬁgp - The variables displayed with a "+" at the beginning are pointer
unsigned char exul = variables. By double clicking a pointer variable, the data value
+un3;gned char hars[Z] _ indicated by the pointer is displayed in the variable value
uns=igned char hcoron =
+un=igned char minute[2] = display/setting area. The "+" display switches to a "-" display.

unsigned char mpoint =

(2) Variable value display/setting area

Yalue . .

PR This area displays the variable values.

I When the variable is a pointer variable, the address value or data value is displayed.
252
FES1
25E
FES4
0

| Function Buttons |

ToModify | button Switches to the modify mode.

This button can be selected only when the window is in the view mode. By
clicking this button, the variable value can be changed.

When the modify mode is entered, the background color of the window changes,
and this button can no longer be selected.

A variable value is changed by clicking the variable value. After the text cursor is
displayed, the change can be typed in from the keyboard. The changes are fixed

by clicking the | ‘Wrife in |button.
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To'iew Jbutton Switches to the view mode.

This button can only be selected when the window is in the modify mode. The

view mode can be moved to by clicking this button.
When the view mode is entered, the background color of the window changes,
and this button can no longer be selected.

Write in |button Writes in the changes.

kestore Jbutton Cancels the changes.

All of the values changed in the modify mode are restored to their original values.

However, if the Write in | button has already been clicked, the values in a

later state are restored.

Delete | button The specified variable is deleted from the variable view window.

Menu Bar |

Clicking the mouse in the menu bar displays a pull-down menu.

(a) File

Edit Wiew Operation |

Cpenfsave Condition  »
Close 1"' Open Condition...

Save Condifion

Save File as...
Open/Save Condition P Loads and saves variable values.
Open Condition Opens the selected file for reference. The view file selection dialog is opened.
Save Condition Saves the window contents in the view file.
Save File As... Saves the window contents in the view file. The view file selection dialog is
opened.
Close Closes the variable view window.
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(b) Edit
| File [RE0 View Operation
Undo
Copy
Faste
Write in
Restore
Undo Undoes the previous editing operation.
Copy Copies the selected string to the clipboard buffer.
Paste Pastes the contents of the clipboard buffer.
Write in Writes the changes.
Restore Cancels the changes.
(c) View
File Edit REETE Operation
Bin
Oct
Dec
Hex
¥ Proper
Bin Displays the variables in binary.
Oct Displays the variables in octal.
Dec Displays the variables in decimal.
Hex Displays the variables in hexadecimal.
Proper Displays the variables using appropriate values.
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(d) Operation

| File Edit View oNCeetles

¥ Active
Hold
ToModify
¥ ToYiew
Delete
Active Switches the variable window to the active state.
Hold Switches the variable window to the hold state.
ToModify Switches the variable window to the modify mode.
ToView Switches the variable window to the view mode.
Delete Deletes the selected variable from the variable window.
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Add Variable Dialog Aucxiliary Dialog (Modeless)

Overview

The variable displayed in the variable window is added and registered.
This dialog can be opened by the following methods.

H In the main window
Select View — Add Variable... in the menu bar.

M In the main window

Press in order the , , and |I| keys.

Window |
Add Yariable Dialog
Hame |
Type: Z C Language
Other
Size: @ Byte O WwWord O Double Word
oK I | Cancel I
Figure 5-15. Add Variable Dialog
Functions

The add variable dialog contains these items.
B Variable name specification area
B Variable type selection area
B Variable size specification area
B Function buttons

Each function is described next.

(1) Variable name specification area

Hame

The variable name to be added is specified.
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Variables _fnc
file#_fnc
SFR sfrneme

fnc: function, variable name; sfrname: SFR name; file: file name

When a variable name is specified, specify with an underline (_) added at the beginning.
The separator between a file name and a variable name is the sharp (#).

(2) Variable type selection area

Type: ) C Language

The type of language of the variable specified in the variable name specification area is selected.

C Language Variable registered in the C language

Other Variable registered in a language other than the C language (SFR, assembler variable)

(38) Variable size specification area

Other
Size: @ Byte O Word O Double Word

The size and number of the added variable are specified. Selecting the C language in the variable type selection
area cannot be specified.

a. Size
This specifies the variable size. These three types can be selected.
Byte
Word
Double Word

b. Number
This specifies the number of variables.

111



CHAPTER 5 DEBUGGING WINDOWS

| Function Buttons |

I 0Ok I button The variable is added and registered to the variable window.

| Cancel I button Closes the dialog.
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Local Variable Window Display/Setting Window

Overview

The local variables in the current function are displayed and changed.
This window can be opened by the following methods.

H In the main window
Select Browse — Local Variable... in the menu bar.

M In the main window

Press in order the , , and keys.

Window |

Local Variable

| ¥ efd i ” Wiy || Fostore || Cloze I

int 1 = —16129

int j = —4358

int k = 31734

int 1 = —257

long cnt = 2141191933

e I ] IE

Figure 5-16. Local Variable Window

Functions

Local variables are displayed and changed.

This window automatically displays the local variables in the current function. An added display of variables is not
possible.

The boundary line between the local variable name display area and the local variable value display/setting area

can be moved by the mouse. The boundary line can be moved by dragging and dropping when the mouse cursor
has changed from % to &.

This window has a view mode and a modify mode.
The local variable window contains the following items.
B Local variable name display area
B Local variable value display/setting area

Bl Function buttons

Each function is described next.
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(1) Local variable name display area
This area displays the local variable names.

int 1
int J
int k
int 1
long cnt =

A variable displayed with a "+" at the beginning indicates
a pointer variable. By double clicking a pointer variable,
the data value pointed to by the pointer is displayed in
the variable value display/modify area. The "+" display
switches to the "-" display.

(2) Local variable value display/setting area

—-16129
—4358
31734

—257
2141191933

This area displays local variable values.
When the variable is a pointer variable, the address value or
the data value is displayed.

| Function Buttons |

ToModify | button

Toliew |button

Write in [button

114

Switches to the modify mode.

This button can be selected only when the window is in the view mode. By
clicking this button, the variable value can be changed.

When in the modify mode, the window's background color changes, and this
button can no longer be selected.

A variable value can be changed by typing in from the keyboard after clicking the
variable value to display the text cursor. The changes are fixed by clicking the

Write in [ outton.

Switches to the view mode.

This button can be selected only when the window is in the modify mode. By
clicking this button, the view mode can be moved to.

When the view mode is entered, the window's background color changes, and
this button can no longer be selected.

Writes the changes.
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Festore Jbutton Cancels the changes.

All of the changed values in the modify mode are restored to their original values.

However, if the Write in | button has already been clicked, the values in a

later state are restored.

Delete | button Deletes the specified variable from the variable view window.

Icon |

The local variable window can be displayed as an icon by clicking the | = | button in the title bar.

Local
Variable
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Address Specification Dialog

Setting Dialog (Modal)

Overview

The display starting addresses of the memory display and the disassemble display are specified.

This dialog can be opened by the following methods.
For the disassemble window

M In the main window
Select Browse — Assemble... in the menu bar.

H In the main window

Press in order the , , and @ keys.

B Press the "ll__ﬂ_ button in the tool bar.

For the main window

M In the main window
Select Browse — Memory... in the menu bar.

H In the main window

Press in order the , , and @ keys.

Bl Press the button in the tool bar.
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Window
emble Window
‘ OF, ‘ Reset ‘ Cancel ‘ Help
Disassemble window address specification
Memory Window
Address
From | (IS
‘ Ok, ‘ Reset ‘ Cancel ‘ Help
Memory window address specification
Figure 5-17. Address Specification Dialog
Functions

The display starting address is specified.
The address specification dialog contains the following items.

B Address specification area
B Function buttons

Each function is described next.

(1) Address specification area

Address
LI 1000

The address is specified in this area. The default is to specify the current PC value, but when needed changes

can be typed in from the keyboard. The address specification can be specified by symbols. The specification
methods are shown below.

Function and Variable _fnc

file#_fnc (for static function and variable)

Line number in source text file:no

fnc: function, variable name; file: file name; no: line number
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If a function or variable name is specified, an underline (_) is specified at the beginning.
The separator between the file name and the function or variable name is the sharp (#). The separator between
the file name and the line number is the colon (:).

| Function Buttons |

Ok, button Displays the memory from the specified address and displays the disassembly result.
Feset | button Restores the address value to its default.
Cancel button Closes the address specification dialog.
Help ] button Opens the help window.
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Disassemble Window Display/Setting Window

Overview

The disassembly result of the program is displayed, and on-line assembly is performed.
This window can be opened by the following methods.

H In the main window
Select Browse — Assemble... in the menu bar.

M In the main window

Press in order the , , and keys.

M Click the "l g button in the tool bar.

If you want to display the corresponding assemble line from another window, the jump function is useful. By
using the jump function, the target assemble line can be quickly displayed. The jump function is operated in the
following ways after the pointer is selected.

(1) Select Jump — Assembile... in the menu bar.

(2) Press in order the , , and @ keys.
(3) Press the +|z| keys.

The jump functions are listed below.

Window Pointer Operating Mathod

(1) @ (3)
Source text window Line number area O O O
Memory window Address display area O @) O
Trace view window Trace result display area O O O
Stack trace window Stack frame number display area O O O
Event manager Event O @) -
Register window Register @) O -
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The disassembly result is display, and on-line assembly is performed.

This window has a view mode and a modify mode.

The disassemble window contains the following items.

Point mark area

Current

PC mark area

Address display area
Label display area
Data display area

Mnemonic display/modify area

Function buttons

Each function is described next.

(1) Point mark area

120

Event

E

I=]

Breakpoints are set and deleted, and events are displayed in the point mark area.

Window |
| ¥ i s | Wi @y | Heabme | Set BP | Search | Event ?
Event Adr Label Data Mnemonic
» 00080 @c=tart 09C1FFO0 LOCATION OFH ;l
E Qoosd 092000FDOF MW SP.,#0FFLOOH ﬂ
ooos9 N5AR SEL EEO
Q00EH Q9FoD702 CALL Il _hdwinit
I5] N008E IGDBOOF7OF MOV RG6 ., ¥0FF700H
ooos4 JFBFBS30100 MOV RG7.¥153H EI
ooo99 7AFB530100 SITBG RG7 . ¥153H
N009E g109 BZ §_@cstart+000029H EI
« 1 |+I
Figure 5-18. Disassemble Window
Functions
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a. Breakpoint set/delete function
By clicking the mouse, breakpoints can be set and deleted in this area. The locations for clicking the mouse
are as follows.

Location Color Click Button Operation
'B' mark is displayed. Red, black Left click. Delete the breakpoint.
'B' mark is not displayed or something else is - Left click. Set the breakpoint.

displayed.

b. Event display function
The setting states of various events are displayed. If an execution event or an access fetch event is set at the
corresponding assemble line, the mark corresponding to the event type is displayed.

Mark Mark Meaning
E Indicates that an event condition is set.
L Indicates that the last phase in the event link is set.
B Indicates that a break event is set.
T Indicates that a trace event is set.
A Indicates that multiple events are set.

(2) Current PC mark area
[> ]
The '>' mark pointing to the current PC value (PC register value) is displayed in the current PC mark
area. By continuously pressing the mouse at the position displaying this mark, the PC register value is

displayed in a pop-up window.

(3) Address display area

Adr.

ggggg The disassemble starting address is displayed in the address display area.

noogzg|l This area has five functions in addition to displaying the address.
=
Q00&E]
oon94
aons99
Q009K

a. Come function
This function executes the user program up to the selected address.
While executing a user program in this mode, the currently set break events are not generated.
This function is executed by the following operations.

1. Select the address for the desired break.
2. In the main window

Select Execute — Come in the menu bar, or press in order the , , and @ keys.
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b.

Break event setting function
A breakpoint is set at the selected address. The set breakpoint uses an execution event.
This function is executed by the following operations.

1. Select the address where the breakpoint will be set.
2. In the main window

Select Execute — SetBP in the menu bar, or press in order the , |X| and keys, or press

the + shortcut keys.

Program counter setting function
The selected address is set in the program counter (PC).
This function is executed by the following operations.

1. Select the address you want to set.
2. In the main window

Select Execute — Set PC in the menu bar, or press in order the , |Z| and |E| keys.

Jump function

With the selected address as the jump pointer, the source text window or the memory window is jumped to.
The jump destination window is displayed from the jump pointer.

This function is executed by the following operations.

1. Select the address.
2. In the main window
When the jump destination is the source text window

Select Jump — Source Text... in the menu bar, or press in order the , , and |§| keys, or

press the +|E| shortcut keys.

Window connect function

This function represents the connection relationship between another window (source text window, memory
window, trace view window) and the disassemble display by the address. The target connect address is
highlighted.

(4) Label display area

Label

| @c=tart This area displays labels.
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(5) Data display area

Data

09C1FFO0

N5AR
09FoD702

82109

092000FDOF

J8CBOOF7OF
38FBL30100
7AFB530100

(6) Mnemonic display/modify area

Mnemonic
LOCATION OFH
HOWG SFP.#0FFDOOH
SEL EED
CALL I'l _hdwinit
HOVG RGe, #O0FF700H
HOWVG RGY . #153H
SUTBG RGY.#153H
BZ $_@c=tart+000029H

This area displays mnemonic data.

The disassemble result is displayed.

When in the modify mode, this area is directly rewritten.

If a mnemonic changed in the modify mode is longer than the
original mnemonic at the specified address, the next mnemonic
is corrupted. In addition, if shorter than the original mnemonic,
note that the next mnemonic becomes an illegal mnemonic.

| Function Buttons |

ToModify

ToView

Write in

Restore

button

button

button

button

Switches to the modify mode.

This button can be selected only when the window is in the view mode. By
clicking this button, the mnemonic can be changed.

When the modify mode is entered, the window's background color changes, and
this button can no longer be selected.

To change a mnemonic, click the mnemonic you want to change. After the text
cursor is displayed, changes can be typed in from the keyboard. The changes

are fixed by clicking the | “write in | button.

Switches to the view mode.

This button can be selected only when the window is in the modify mode. By
clicking this button, the view mode can be moved to.

When the view mode is entered, the window's background color changes, and
this button can no longer be selected.

Writes in the changes.

Cancels the changes.

All of the values changed in the modify mode are restored to their original values.

However, if the Write in | button has already been clicked, the values in a

later state are restored.
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set BF

button

search | button

Event ¢ | button
Ilcon

Sets a breakpoint at the selected assemble line.

Opens the search dialog to search for a mnemonic string.

If an event mark is set in the selected assemble line, the event manager related to

that point is opened, and the settings are displayed. If a mark is not set, nothing
happens.

The assemble window can be displayed as an icon by clicking the | = | button in the title bar.
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Memory Window Display/Setting Window

Overview

The memory contents are display and changed.
This window can be opened by the following methods.

B [n the main window
Select Browse — Memory... in the menu bar.

M In the main window

Press in order the , , and @ keys.

M Click the . ...-I button in the tool bar.

If you want to display the corresponding memory contents from another window, the jump function is useful. By
using the jump function, the target memory contents can be quickly displayed. The jump function is operated in the
following ways after the pointer is selected.

(1) Select Jump — Memory... in the menu bar.

(2) Press in order the , , and @ keys.
(8) Press the +|E| keys.

The jump function is listed below.

Operating Method
Window Pointer

(1) &) (3)
Source text window Line number area O O O
Disassemble window Address display area O O @)
Trace view window Trace result display area O O O
Event manager Event O @) -
Register window Register @) O -
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Window |

Memary Window

| ¥ oo ” Wi i I| Flosbosn ” Search I

Cl1 FF 00 0% 20 00 FD OF 05 A8 09 FO D7 02 38
gooo9Qoe o0 FY OF 38 FB 53 01 00 7A FB 53 01 00 81 09
ooooiaQl?e FEB 53 01 00 59 50 14 FO 38 DE 00 F? OF 33 FB
ooooeno4 F? OF 84 11 84 FD 81 05 88 FD 50 14 F? 38 LB
gooQcCod0 FD OF 38 FB 53 01 00 7A FB 53 01 00 81 09 78
nooo0D0fFE 53 01 00 59 50 14 Fo 35 DE A0 FD OF 38 FEBE B

HE

OOOQEQFD OF 8A 11 8A FD 81 05 88 FD 50 14 F7 09 FO 53 3
No ASCII display
Memory Window -

|Tul'-'|udif_v|| ¥ o e || v @y I| Faadon || Search I
00 09 20 00 FD OF 05 &8 09 FO D7 02 38 [.&v.. .11 .38x18

+
0o0009nDE 00 F7 OF 33 FB G2 01 00 7A FB 53 01 00 21 09 [0 -p84SK.=zaS1.01. [
00004073 FE 53 01 00 59 G0 14 FO 32 DB 00 F? OF 28 FBE [xdS).YEIE80. 212300 |
0000B004 F7 OF 84 11 84 FD 281 05 22 FD 50 14 F7 28 DE [1=010051001¥P1=30
gooocojao FDo OF 38 FB 53 01 00 74 FB 53 01 00 81 09 78 w13451.z051.1 .=
nooooDO|FE 53 01 00 59 50 14 FO 38 DE A0 FD OF 32 FE Be [aS1. YR1380 $18aM |4
OO00ECQ|FD OF 84 11 84 FD 81 05 85 FD 50 14 F7 09 FO 53 [#1101v110w¥F1+-.85 |+

ASCII display

Figure 5-19. Memory Window

Functions

The memory contents are displayed and changed.
This window has a view mode and a modify mode.
The memory window contains the following items.

B Address display area
B Memory display area
B ASCII display area

|

Function buttons

Each function is described next.
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(1) Address display area

This area displays the memory addresses.
This area has two functions in addition to displaying the memory address.

a. Jump function
With the selected address as the jump pointer, the source text window or the disassemble window is jumped
to. The jump destination window is displayed from the jump pointer.
This function is executed by the following operations.

1. Select the address.
2. In the main window
When the jump destination is the source text window
Select Jump — Source Text... in the menu bar, or press in order the , , and |§| keys, or

press the +|E| shortcut keys.

b. Window connect function
This function represents the connection relationship between another window (source text window, assemble
window, trace view window) and the memory display by the memory address. The target connect address is
highlighted.

(2) Memory display area

Cl1 FF 00 09 20 00 FD OF 05 A48 09 FO D7 02 38
DB 00 F? OF 38 FE 53 01 00 7A FE 53 01 00 21 09
78 FB 53 01 00 59 50 14 FO 38 DB 00 F?7 OF 33 FE
04 F? OF 24 11 84 FD 21 05 88 FD 50 14 F7 23 DE
40 FD OF 33 FB 53 01 00 74 FB 53 01 00 81 0% 78
FE 53 01 00 59 50 14 FO 33 DB A0 FD OF 33 FEBE E6
FD OF 24 11 8A FD 81 05 88 FD 50 14 F? 09 FO 53

The memory contents are displayed in this area.
In the modify mode, the memory contents can be changed.

(3) ASCII display area

Ay w1 Bxd . ) L

0 —p8asy).zas1.1. The memory contents are displayed in ASCII in this area.

=S 1. YPIS30 .~ 181l
=1 IgFP1=80 . . . .
F18a5S).zuS1. 1. = By selecting View — Memory — Ascii in the menu bar, the display can be

US| YP1S80 71801 switched on and off.

vl NN B ==

In the modify mode, the memory contents can be changed by ASCII characters.
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| Function Buttons |

ToModify

button

Toliew ]button

Write in

button

Restore

button

Search | button

Icon

Switches to the modify mode.

This button can be selected only when the window is in the view mode. By
clicking this button, the memory contents can be changed.

When the modify mode is entered, the window's background color changes, and
this button can no longer be selected.

To change the memory contents, click the memory display position you want to
change. After the text cursor is displayed, changes can be typed in from the

keyboard. The changes are fixed by clicking the Write in | button.

If the ASCII display area is displayed, ASCII characters can be changed in the
ASCII display area.

Switches to the view mode.

This button can be selected only when the window is in the modify mode. By
clicking this button, the view mode can be moved to.

When the view mode is entered, the window's background color changes, and
this button can no longer be selected.

Writes in the changes.

Cancels the changes.

All of the values changed in the modify mode are restored to their original values.

However, if the Write in | button has already been clicked, the values in a

later state are restored.

Opens the search dialog to search for a string in the memory display contents.

The memory window can be displayed as an icon by clicking the | ™ || button in the title bar.
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Memory Fill Dialog Auxiliary Dialog (Modal)

Overview

The memory contents are initialized to the specified code.
This dialog is in the active window state and can be opened by the following methods.

B [n the main window
Select Edit —» Memory — Memory Fill... in the menu bar.

M In the main window

Press in order the , |E| @ and keys.

Window |
Memory Fill Dialog

Address

From: ([IIIE |-- [oooooo |

fill code =>

| 1] 4 || Reszet Il Cancel I| Help I

Figure 5-20. Memory Fill Dialog

Functions

The memory contents are initialized.
The memory fill dialog contains the following items.

B Address range specification area
B Data specification area
B Function buttons

Each function is described next.

(1) Address range specification area

Address
From: |[IIIE |- [oooooo |

The address range for the memory contents to be initialized is specified.

The input is from [ initialization-start-address| to | initialization-end-address].
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(2) Data specification area

The initialization data is specified.
The data can be specified as up to 16 bytes of string data.

| Function Buttons |

(k. I button Initializes the memory.
Reset |button Restores the input data to the original value.
Cancel | button Closes the memory fill dialog.
H elp button Opens the help window.
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Memory Copy Dialog

Auxiliary Dialog (Modal)

Overview

The memory is copied.

This dialog is in the active window state and can be opened by the following methods.

H In the main window

Select Edit - Memory — Memory Copy... in the menu bar.

M In the main window

Press in order the , |E| @ and keys.

Window |

Memory Copy Dialog
Address
From: |JII0% | - [oooooo |

(1] 4 || Reset I| Cancel I| Help I

Functions

Figure 5-21. Memory Copy Dialog

The memory contents are initialized.
The memory copy dialog contains the following items.

B Address range specification area

Bl Function buttons

Each function is described next.
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(1) Address range specification area

Address
From: | |-- |l]l]l]l]l]l]

The addresses of the copy source and copy destination for the memory contents are specified.

From: The address range of the copy source is specified.

Input in order | copy-source-starting-address| - | copy-source-ending-address|.

To: The starting address of the copy destination is specified.

| Function Buttons |

(k. I button Copies the memory.
Reset |button Restores the input data to its original values.
Cancel | button Closes the memory copy dialog.
H elp button Opens the help window.
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Memory Compare Dialog

Auxiliary Dialog (Modal)

Overview

Memories are compared.

This dialog is in the active window state and can be opened by the following methods.

H In the main window

Select Edit —» Memory — Memory Compare... in the menu bar.

M In the main window

Press in order the , |E| @ and |E| keys.

Window |

Memory Co
Addreszs
mem1: | |-- |I]I]l]l]l]l] |
(1] 4 I| Rezet |Eancel | Fandny

Functions

Figure 5-22. Memory Compare Dialog

The contents of memories are compared.
The memory compare dialog contains the following items.

B Comparison range specification area

Bl Function buttons

Each function is described next.
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(1) Comparison range specification area

Address
meml: |[II[ |- |oooooo

mem2: 000000

The comparison source address and the comparison destination address of the memory contents are specified.

mem1: Specifies the address range of the comparison source.

Input in order | compare-source-star’(ing-address| - | compare-source-ending-address|.

mem2: Input the address of the compare destination.

| Function Buttons |

OF, I button Compares the memories.

Memory comparison result
If there are no differences, the confirmation dialog appears.

If there are differences, the memory comparison result dialog opens.
The result of the memory comparison displays the following confirmation dialog
when there are no differences.

0 Mo differences encountered.

By pressing the button, the memory comparison ends.

Reset button The input data are restored to their original values.
Cancel | button Closes the memory compare dialog.
H elp button Opens the help window.

134



CHAPTER 5 DEBUGGING WINDOWS

Memory Compare Dialog

Display Dialog (Modal)

Overview

The result of a memory comparison is displayed.
This dialog is displayed when the result of the memory comparison in the memory compare dialog shows
differences in the memory contents. If there were no differences, this dialog does not appear, and the confirmation

dialog is displayed.

Window

Memory Compare
Source Destination
Addr Memory Addr
nools4 (|28 2F)| (000284 ;I
000185 (|06 02 (000285
000186 (|31 00 (000286
oooig? (o4 07| IEEE
noolss (|83 F9)| (000:Z288 j
oooiss||0d 4% (000289
ooolga |06 SE(| (000284 [
00018B||B1 10| (00028B |+
Search Address: a7

Close

IM

Figure 5-23. Memory Comparison Result Dialog

Functions

The memory contents are compared.
The memory compare result dialog contains the following items.

B Comparison result display area
B Address search specification area

Hl Function buttons

Each function is described next.
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(1) Comparison result display area

Source Destination
Addr Memony Addr
gools4((2e  2F)| |000284 ;I
gool18s((oe 02 000285
oool18e((31 00| 000286
oooia7 (|04 07| PINEER
goolsaffss  Fo9| 000288 j
goolsa((od 48| 000289
Qool18aA((0e BE| 000284 |
Qo018B((B1 10| [00028B |+

(2) Address search specification area

Search Address:

287

The memory comparison result is displayed.

Source Addr
This area displays the compare source address where there was a
comparison error.

Memory
This area displays the data where there was a comparison error.
The comparison source data are displayed on the left. The
comparison destination data are displayed on the right.

Destination Addr
This area displays the comparison destination address where there
was a comparison error.

Address containing the comparison error is searched for. If the specified address was found, it is displayed in
the comparison result display area.
The search method can be to search for the address by entering it at the keyboard. (After the address in input,
the return key does not have to be pressed.)

Function Buttons |

QF,

Cancel

136

ok |
_Cancel |

button

button

Closes the memory comparison result dialog. The address in Search Address:

that was searched for is highlighted in the memory window.

Closes the memory comparison result dialog.
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Stack Trace Window

Display Window

Overview

The stack of the current user program is displayed.
This window can be opened by the following methods.

H In the main window
Select Browse — Stack Trace... in the menu bar.

M In the main window

Press in order the , , and |K| keys.

M Click the button in the tool bar.

Window |
= - F9
0001  Jl=ample.cdmaini)
0002 |lsub.c#painti{unsigned char _a)
[ Close || «[ | -
Figure 5-24. Stack Trace Window
Functions

The stack trace window contains the following items.
B Stack frame number display area
B Stack contents display area

HW Function buttons

Each function is described next.
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(1) Stack frame number display area

ililikd A number is assigned to the stack contents and displayed in this area.

nonz The stack frame number is a natural number starting at 1 and becomes larger as the nesting of
the stack becomes shallow. In other words, a function with a stack number which is one less
that the stack number for some function becomes the calling function of the function.

In addition to displaying the stack frame number, this area has the following functions.

a. Jump function
With the starting address of the function pointed to by the selected stack frame number as the jump pointer,
the source text window or the disassemble window is jumped to. The jump destination window is displayed
from the jump pointer.
This function is executed by the following operations.

1. Select the stack frame number.
2. In the main window
When the jump destination is the source text window

Select Jump — Source Text... in the menu bar, or press in order the , , and |§| keys, or

press the +|E| shortcut keys.

(2) Stack contents display area

zample . c¥maini)
=ub . c¥paint {un=igned char _a)l

The stack contents are displayed in this area.
The display contents is [file-name#function-name(parameters)]. The separator between a file name and a
function name is indicated by (#).

| Function Buttons |

button Closes the stack trace window.
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Icon

The stack trace window can be displayed as an icon by clicking the |/™ [ button in the title bar.

=

Stack Window

Cautions

The stack trace display function is not properly displayed when the function (such as the noauto or norec function)
does not push the frame pointer on the stack or the -gf options are included as the optimization options.
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Event Set Dialog

Setting Dialog (Modeless)

Overview

The event conditions are registered and displayed.

The event conditions registered in this dialog are automatically registered in the event manager.

This dialog can be opened by the following methods.

M In the main window

Select Browse — Event — EventSet... in the menu bar.

H In the main window

Press in order the , , |E| and |E| keys.

B In the event manager
Select Operation — EventSet... in the menu bar.

B In the event manager

Press in order the , |§| and |E| keys.

Window |

|Hesture E?nt§| Make Evnt

Event Hame: E “Hew™™ |

[] External Trigger

| Mask [oo00 ]

| Mask

Address | | - |
Status |Hun

Data |

Data Size |Byte

Pass count  [«] |

]

Figure 5-25. Event Set Dialog
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Functions

The event conditions are registered and displayed.

A maximum of 32,767 events can be registered as the event conditions. However, the number of events that can
actually be used in a break, timer, and tracer is nine or fewer points (4 execution event points, 4 access event points,
and 1 external trigger point).

The events that can be simultaneously used have nine points and can be set in multiple event conditions, such as
breaks, tracers, and event links.

An event dialog contains the following items.

Event name setting area

Address setting area

Status selection area

Data setting area

Data size selection area

Pass count setting area

External trigger condition setting area

Function buttons
Each function is described next.

(1) Event name setting area

o] [3]

The event name is set and selected. "**NEW**" is displayed by default.

Event Name: @

By pressing the E button in the event name selection, the selection is made from a drop-down list.

An event name with a maximum of eight letters can be set.

(2) Address setting area

Address | - | | Mazk

The address conditions are set.

Setting range: 0 < Address value < Oxffffff

The two types of address conditions are Address that sets the address value and Mask that inputs the mask
value of the address. The setting methods are explained next.
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Address
Input in the order of | Iow-order-addressl - | high-order-address|.

The address condition has the following two possible settings.

(1) Point setting
Set the point setting to only the low-order address, or set the same values in the low-order address and the

high-order address. The Mask setting can also be made at this time.

(2) Range setting
Set the address range in the low-order address and the high-order address. The Mask setting cannot be
made at this time. When the address range is set, the starting address can only be set to an even address

and the ending address to an odd address.

An address condition can also be specified by a symbol. The specification methods are described below.

Function and Variable _fnc
file#_fnc (for static functions and variables)

SFR sfrneme

Line number in the source text file:no

fnc: function or variable name; sfrname: SFR name; file: file name; no: line number

If a function or variable name is specified, an underline (_) is specified at the beginning.
The separator between a file name and a function or variable name is the sharp (#). The separator between a
file name and a line number is the colon (:).

Mask

A mask can be set as an address condition.

The default is 0x00000000 which is the setting for no mask.
The mask is set by an OR condition.

Example When the settings are Address |0x4000| - | Ox4000| Mask

The condition is matched for addresses 0x4000 to Ox40FF.
When the settings are Address | 0x4000] — [ 0x4000] Mask [ 0x101

The condition is matched for addresses 0x4000, 0x4001, 0x4100, and 0x4101.
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(3) Status selection area

Status Run

[+]

The status condition is selected. By selecting the status condition, the execution event and access event types

can be simultaneously determined.

The contents of the status condition are shown below.

Status Event Type

Meaning

Run Execution Event

Program execution

OPFetch

Program Read

Program Write

Program R/W

Macro Read

Macro Write Access event

Macro R/'W

Program/Macro Read

Program/Macro Write

Program/Macro R/W

Program fetch (including prefetch)

Program data read

Program data write

Program data read/write

Data read in a macro service

Data write in a macro service

Data read/write in a macro service

Data read

Data write

Data read/write

BRMH1 First instruction after a branch
VECT Vector read by an interrupt
ALL (No Condition) All access

(4) ata setting area
Data Mask |FFFF

The data condition is set.

Setting range: 0 < Data < Oxffff

The two types of data conditions are the Data that sets the data value and the Mask that inputs the data mask

value. The setting methods are described below.

a. Data
The data value is specified.

The data value can be specified by a symbol. The specification methods are described below.

Function and Variable fnc

file#_fnc (for static functions and variables)

SFR sfrneme

Line number in the source text file:no

fnc: function or variable name; sfrname: SFR name; file: file name; no: line number
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When a function or a variable name is specified, an underline (_) is specified at the beginning. The separator
between a file name and a function or variable name is the sharp (#). The separator between a file name and
a line number is the colon (:).

b. Mask
A mask can be set for the data value.
The default is 0xffff. The data condition becomes invalid (matches the condition for any data).
The mask is set by an OR condition.

Example When the settings are Data | 0x4000| Mask | 0xFF|

The condition is matched for the data values from 0x4000 to 0x40FF.
When the settings are Data | Ox4000| Mask | 0x101 |

The condition is matched for the data values of 0x4000, 0x4001, 0x4100, and 0x4101.

(5) Data size selection area

D ata Size Byte |£|

The data size is selected.
When an odd address was specified for the address, Word cannot be set for the data size.
The contents of the data size are shown below.

Data Size Meaning
Byte Data size byte condition
Word Data size word condition
All (No condition) Data size byte/word condition

(6) Pass count setting area

Pazz count [=| | [ =] 1

The pass count condition is set.

Setting range: 1 < Pass count < Oxff

This area sets pass count condition that is satisfied when the event condition (address condition, status
condition, data condition, external sense data condition) is matched multiple times during the execution of the
user program.

If the pass count is set to 1, the condition is satisfied when the condition is matched.

If the pass count is set to 2 or more, the number of events that can be simultaneously valid is one.
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(7) External trigger condition setting area

[] External Trigger

An external trigger condition is set.

If an external trigger condition is set, an address, status, and data cannot be specified.

| Function Buttons |

Restore Evnt | button Restores the event condition.
button Registers the event condition.

By clicking this button, the event condition is register in the event manager. (Red

mark)
button Closes the event dialog.
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Event Manager Management Window

Overview

Various events are displayed and deleted.

By opening this window, an event condition registered in the event dialog or event link dialog can be assigned to a
break or a trace.

This window can be opened by the following methods.

B [n the main window
Select Browse — Event — EventManager... in the menu bar.

M In the main window

Press in order the , , |E| and @ keys.

M In the source text window
The line number area where events are set is selected.
Select View — Event? in the menu bar.

B In the source text window
The line number area where events are set is selected. Press the |Eyent Q button.

B In the disassemble window
The address display area where events are set is selected.
Select View — Event? in the menu bar.

B |n the disassemble window
The address display area where events are set is selected. Press the |Eyant Q button.
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Window |

Event Manager
File Edit Yiew Operation Jump

E| eventl] ||E|| event]? |E| eventdd |

Normal display

Event Manager
File  Edit Yiew Operafion Jump

[EI[_evertDl ] {[S]Run (4100 (M1 [d] [E]0FF [P
[E[=ventlZ ] s ]Run [4]0:5 [M]0 [d] [E]0FF [PT1
[EIC=vent3 ] s Fragram Ffw 104200 - Gafe7t [MI0 210 [E]OFF [PT

o[ ] £

Detailed display

Figure 5-26. Event Manager

Functions

Various events are displayed and deleted. The event conditions are managed when registering and setting
various event conditions (event links, breaks, traces).
The event manager contains the following items.

B Menu bar
B Event display area

B Detailed event display area

Each function is described next.
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(1) Event display area

@| E vent |E| EventlZ |@| Eventl3 | E
S
(&) v

In the normal view mode In the detailed view mode

The event icons of registered and set events are displayed in the event display area.
An icon consists of the mark that displays the event type and the event name.

(E)l Evento1

Mark Event name

The marks are listed below.

Mark Mark Meaning

@ Indicates an event condition.

Indicates an event link condition.

Indicates a break event.
Indicates a trace event.

The color of the letter displayed in the mark indicates the setting state and type of the event.

Letter Color in Mark Applicable Marks Description

Red E | LI The event and event link conditions are always displayed in red when
’ . registered.

Indicates that an event is set. Satisfying a condition generates various events

Black Indicates that an event is registered. Even if the condition is satisfied, an
L L event is not generated

This area has two functions in addition to displaying the event icon.
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a. Jump function
With the address condition of the selected icon as the jump pointer, the source text window, disassemble
window, or memory window is jumped to. The jump destination window is displayed from the jump pointer.
This function is executed in the following operation.

1. Select the icon.
2. In the event manager
When the jump destination is the source text window

Select Jump — SourceText... in the menu bar, or press in order the , , and |§| keys, or

press the +|E| shortcut keys.

b. Delete function
The event registration and setting of the selected icon are deleted.

If an event condition E and an event link condition are deleted, they cannot be used in other events

(,). If they will be used in other events, do so after deleting the events being used.

This function is executed by the following operations.

1. Select the icon.
2. In the event manager

Select Edit — Delete in the menu bar, or press in order the , |E| and @ keys.

(2) Detailed event display area

[S]Run [4]0=0 [M]0 [d] (E]OFF [FT1
[S]Rur [A]0=5 [M]0 [d] [E]OFF [P
[5]Program R 2w [4]0xfe00 - Oxfe?f [M]0 [d]0 [E]OFF [FT1

«| | -

A detailed event display area is displayed only when in the detailed view mode. The details about each event
icon are displayed.

For the event conditions, the display contents are in order the status condition, address condition, address mask
condition, data condition, external sense data condition, and pass count condition with the various keys as the
separators. The correspondences with the key data are shown below.
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For event conditions

Key data Description
[S] Status condition
[A] Address condition
[M] Address mask condition
[d] Data condition
[P] Pass count condition
[E] External trigger condition

For event link conditions

Key data Description

[E] - [P4] nth event link condition

For breaks, traces, and the timer

Key data Description
[B] Break condition
[SS] Sequential trace start condition
[SE] Sequential trace end condition
[Q] Qualify trace condition

Menu Bar |
(a) File
Edit View Operafion Jump
Open...
Save
Save As...
Cloze
Open... The event setting file is loaded. The setting file selection dialog opens. (The event
register/setting contents before loading are all lost.)
Save The current event settings are overwritten in the event setting file.
Save As... Saves the current event settings in the event setting file. The setting file selection dialog
is opened.
Close Closes the event manager.
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(b) Edit

Undo

All Select

Delete

(c) View

Name

Kind

Detail

(d) Operation

BreakSet...

TraceSet...

EventSet...

File View Operation  Jump

LIndo
Al Select
Delete

Undoes the previous editing operation.

Selects all of the icons.

Deletes the selected icon.

File  Edit Operation  Jump

Mame
Kind

Detail

The icons are arranged in order by the event name.

The icons are arranged in order by the kind of event.

Toggles between the normal display and the detailed display.

File Edit “iew Jump

BreakSet...
TraceSet...
EventSet...
BventlinkSet...

Opens the break dialog.

Opens the trace dialog.

Opens the event dialog.
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EventLinkSet... Opens the event link dialog.

(e) Jump

File Edit View Operation

Sourcelext...
Assemble. ..
Memory...

SourceText... With the address setting in the selected event as the jump destination address, the
appropriate source text and source lines are displayed. The source text window opens.

Assemble... With the address setting in the selected event as the jump destination address, the
disassemble from that address is displayed. The disassemble window opens.

Memory... With the address setting in the selected event as the jump destination address, the
memory contents from that address are displayed. The memory window opens.

Memo

Various Event Setting Methods

By using the event manager, the breaks and traces can be easily set. Next, the event setting methods are
described.

(1) Open the event dialog.
(Browse — Event — EventSet... in the menu bar)
(2) Set the event conditions.
Two events are registered under the names of Event01 and Event02.
(3) Open the event manager.
(Browse — Event — EventManager... in the menu bar)
When opened, it is clear that the two events of Event01 and Event02 are registered in the event manager.

Event Manager
File  Edit ¥iew Operafion Jump

@| eventl] |@| eventl2 |
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Open the window for setting events (trace dialog, break dialog, timer dialog, event link dialog). Here, the break

dialog is opened.

(Browse — BreakSet... in the menu bar or the button)

Click the icon in the event manager.

By dragging the icon, the mouse cursor changes from R to g When the mouse moves in this state, the

dragged icon moves simultaneously.

A mouse in the state in (5) moves to the break dialog . EI IE

When moved to the break dialog, the mouse cursor changes from e to @ By dropping the mouse in

this state, the icon is copied in the break dialog.

By entering the break event name and clicking the | Make Brk | button, the break event can be registered.

| Set Brk I| Reztore Brk I| Make Brk I| Cancel Brk I| Cloze I

Break Mame: |hreakl]l]1 | E

B ] |
Drep interval

Event Manager
File View Operation Jump

» [rag interval

@| eventl] ||E| gventlZ |

Figure 5-27. Event Setting Example
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Event-related Windows
The event manager manages all of the events. The related images are shown below.

= Sat
Restore Evnt" Make Evnt I Close I
Event Name: [

Event Link
| Restore Link I| Make Link || Cloze I

(E ]G

Address [0xfe00 | - [0xfenn | My (000000 P ohase 3 ohase 4
ase ase dse

soe [Posenfry B |EEo e @leewie 5

Data [0w12 | M: Event

Data Size |Byte |£| registration

Pass count  [«] |

1
Fle Edit Yiew Operafion Jump
E“ eventd] |E|| eventlz |

Event
management

| Set Tic I| Restore Trc || Make Trc Il Cancel

Trace Mame: IEI | Set Brk I| Restore Brk || Make Brk
Trace Mode ‘ @ Saection ) Qualify ‘ Break Name:

I| Cancel Brk I| Close I

__eventm
Delay Count =1 [#] (El
Section Trace arious eve
Section Start Se etting

Qualify Trace

Figure 5-28. Event-related Images
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Event Link Dialog

Setting Dialog (Modeless)

Overview

The event link conditions are registered and displayed.
An event link condition registered in this dialog is automatically registered in the event manager.
This dialog can be opened by the following methods.

M In the main window

Select Browse — Event — EventLinkSet... in the menu bar.

H In the main window

Press in order the , , |E| and keys.

B In the event manager

Select Operation — EventLinkSet... in the menu bar.

B In the event manager

Press in order the , |§| and keys.

Window |

Event Link

Restore Link

| MakeLink | Close

Event Link:
Phasze 1

o]

Phase 2 Phase 3

Phase 4

=]

=3

=3

Figure 5-29. Event Link Dialog
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Functions

Event link conditions are registered and displayed.

The registration of an event link condition is set by using the event conditions registered in the event manager.
The event link condition can have up to four phases.

For an event condition used in an event link condition, use a pass count of one event condition. An event
condition with a pass count other than 1 cannot be used.

Events are generated only when the user program is executed in accordance with the specification order of the set
event conditions. However, if a disable condition is detected during operation, event conditions that have been
satisfied are initialized, and the first event condition becomes the detection target.

The event link dialog contains the following items.

B Event link name setting area
B Link condition setting area
B Function buttons

Each function is described next.

(1) Event link name setting area

Event Link: |m | E

The event link name is set and selected. "**NEW**" is displayed by default.
By pressing the E button when selecting an event link name, the selection is made from the drop-down list.

A maximum of eight characters can be set in an event link name.
(2) Link condition setting area

Phase 1 Phase 2 Phase 3 Phasze 4

@ @ w

The settings are made in the order of the event condition and the event detection.

The order is set to Phase 1 — Phase 2 — Phase 3 — Phase 4. The setting does not have to include Phase 4.
If the setting does not include Phase 4, when an event condition set in the final phase is selected, the event is
generated.
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| Function Buttons |

Restore Link | button Restores an event link condition.

Make Link | button Registers an event link condition.

By clicking this button, the event link condition is registered in the event manager.

(Red mark)

Close button Closes the event link dialog.

| Notes |

Setting Event Link Conditions
An example showing how to set event link conditions is presented.

(1) Open the event dialog.
(Browse — Event — EventSet... in the menu bar)

(2) Create the event conditions in the event dialog.
Five events are registered with the event names of E_INIT, E_SUBO, E_SUB1, E_SUB2, and E_SUBA4.

(3) Open the event manager.
(Browse — Event — EventManager... in the menu bar)

(4) Open the event link dialog.
(Browse — Event — EventLinkSet... in the menu bar)

(5) Drag the icon in event manager.

Dragging the icon changes the mouse cursor from R to 6 When the mouse moves in this state, the

dragged icon moves simultaneously. ‘EI IE

(6) Move the mouse in the state in (5) to the event link dialog.

When moved to the event link dialog, the mouse cursor changes from 6 to @ Dropping the mouse in

this state copies the icon to the event link dialog.
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(7) Repeat the operations in (5) and (6) to make the following settings in the event link dialog from the event

manager.
Setting Position Set Event
Phase 1 E_INIT
Phase 2 E_SUBO
Phase 3 E_SUB1
Phase 4 E_SUB4

(8) Enter the name of the event link.
Enter the name E_LINK.

(9) Press the Make Link | button to register the event link condition E_LINK in the event manager.

|Flesture Ewnt | Make Evnt || Cloze

Event NHame: @

sddoss Lol _]-| | Mask e e dog,
Status |I]p Fetch |£|

Data | | Mask |FFFF

Data Size |Byte |£|

Pass count  [«] |

File Edit Yiew Operation Jump
[EI[ EZNT_| [EJ[E_5U80 | [EJ[E_5UBT | [EJ[E_5UEZ |

The event condition created in the El E SUES

event dialeg is managed by the

event manager.

Gl

|Flesture Link | Make Link I| Close
Orapping and dragging the

Event Link: |E—LIHK event icon sets the ewent
Phase 1 Phase E & Phasze 4 link condition.

ECENT g [EI[ESU 0BT |2 [EJ[E_GUB4

Figure 5-30. Setting Event Link Conditions
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Example Using Event Link Conditions

An example showing how to use event link conditions is presented.
The event link conditions are set for the program shown in Figure 5-29. This program has the following structure.

Main processing
1. Initialization process (INIT)
2. Sub program 0 (SUBO)
3. Condition decision
a. Sub program 1 (SUBT)
b. Sub program 2 (SUB2)
4. Sub program 4 (SUB4)

The execution route of this program is viewed as routes (1) and (2) shown in the figure.
This program execution follows route (1) and route (2). When a event is generated, the event condition shown in
the figure is set. Setting the following event link condition can cause the desired events to be generated.

Setting Position Set Event
Phase 1 E_INIT
Phase 2 E_SUBO
Phase 3 E_SUB1, E_SUB2
Phase 4 E_SUB4

Event Link

|Hesture Link | Make Link I| Cloze

Event Link: |E_LINK | E

Phasze 1 Phase 2 Phase 3 Phase 4

E[ENT Jo [E[ESUED o [EJ[ESUET Jo [EJ[ESUBE ]
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Main Process

START

Initialization
SUBO
Condition
SuUB1 SuB2
[E][ E_suB1 [E][ E_suBz
SuUB4
[E][ E_suEs
END

(

1

160

Figure 5-31. Example Using Event Link Conditions
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Break Dialog Setting Dialog (Modeless)

Break event conditions are registered, set, and displayed.

The break event condition registered in this dialog is automatically registered in the event manager.

This dialog can be opened by the following methods.

B In the main window

Select Browse — BreakSet... in the menu bar.
B In the main window

Press in order the , , and keys.
B Click the|lﬁ button in the tool bar.
B In the event manager

Select Operation — BreakSet... in the menu bar.
B In the event manager

Press in order the , |§| and keys.

Window |

| Set Brk I| Heszstore Brk I| Make Brk I| Cancel Brk I| Cloze I

Break Mame: |Break |
@| Eventdl |@| EwentlZ |

Figure 5-32. Break Dialog
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Functions

Break event conditions are registered, set, and displayed.

Break event conditions are registered by using the event conditions and the event link conditions registered in the
event manager.

A maximum of 32,767 break event conditions can be registered. However, a maximum of ten break event
conditions can be simultaneously used.

The break dialog contains the following items.

B Break event name setting area
B Break condition setting area
B Function buttons

Each function is described next.

(1) Break event name setting area

Break Hame: |Ereak | E

Break event name is set and selected. "**NEW**" is displayed by default.
To select the break event name, press the button and select from the drop-down list.

A maximum of eight characters can be set in a break event name.

(2) Break condition setting area

@| E vertdl |@| EwentlZ |

The break event condition is set. Settings are made by dropping and dragging the icons for the event conditions
and the event link conditions registered in the event manager.

A maximum of 12 conditions can be set for the event conditions and event link conditions that can be set in the
break condition setting area.
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| Function Buttons |

set Brk button Enables the break conditions. The mark changes to red. (Break events

are generated.)

Restore Brk | button Restores the break condition.
Make Erk button Registers the break conditions. A registered break condition enters the disable
state.
ancel Brk [ button Disables the break condition. The mark changes to black. (Break events
are not generated.)
Cloge button Closes the break dialog.
| Notes

Setting Break Event Conditions
An example showing how to set break event conditions is presented.

(1) Open the event dialog.
(Browse — Event — EventSet... in the menu bar)

(2) Create the event conditions in the event dialog.
Two events are registered with the event names of Event01 and Event02.

(3) Open the event manager.
(Browse — Event — EventManager... in the menu bar)

(4) Open the break dialog.
(Browse — BreakSet... in the menu bar)

(5) Drag the icon in event manager.

Dragging the icon changes the mouse cursor from R to Q When the mouse moves in this state, the

dragged icon moves simultaneously. E IE
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(6) Move the mouse in the state in (5) to the break dialog.

Moving to the break dialog changes the mouse cursor from g to @ Dropping the mouse in this state

copies the icon to the break dialog.

(7) Enter the break event name.
Enter the name of BREAK.

(8) Pressing the Make Brk button registers the BREAK break event condition in the event manager.

(9) Pressing the set Brk button changes the mark of the BREAK break event condition from black to red.

This indicates that the break event is enabled.

Event Manager
File Edit View Operafion Jump
Drop and drag the event

icon to set the break event [El[CevertlT | [E][ eventl2 |
condition.

| Set Brk I| Hestore Bil

Break Name:

Figure 5-33. Setting Break Event Conditions

164



CHAPTER 5 DEBUGGING WINDOWS

Trace Dialog Setting Dialog (Modeless)

Trace event conditions are registered, set, and displayed.
A trace event condition registered in this dialog is automatically registered in the event manager.
This dialog can be opened by the following methods.

H In the main window
Select Browse — Trace — TraceSet... in the menu bar.

M In the main window

Press in order the , , , and keys.

M Click the button in the tool bar.

B In the event manager
Select Operation — TraceSet... in the menu bar.

B In the event manager

Press in order the , |§| and keys.

Overview |

TRACE
| Set Trc a| Restore Trc g| Make Trc g| Cancel Trc g| Cloze g

Trace Hame: =M ew== | @

Trace Mode ® Section ' Qualify

Section Trace
Section Start Section End

Qualify Trace

Figure 5-34. Trace Dialog
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Functions

Trace event conditions are registered, set, and displayed.

Trace event conditions are registered by using the event conditions and event link conditions registered in the
event manager.

A maximum of 32,767 trace event conditions can be registered. However, only one trace event condition is
enabled.

If you wish to operate the tracer in accordance with the trace event conditions, always select Execute — Cond.
Trace ON in the menu bar of the main window.

This trace dialog contains the following items.

Trace event name setting area
Trace mode setting area

Delay count setting area

Section trace condition setting area
Qualify trace condition setting area
Function buttons

Each function is described next.

(1) Trace event name setting area

o[

The trace event name is set and selected. "**NEW**" is displayed by default.
To select the trace event name, press the IEI button and select from the drop-down list.

Trace Name:

A maximum of eight characters can be set in a trace event name.

(2) Trace mode setting area

Trace Mode ® Section ‘_' Qualify

The trace mode is set.
The three trace modes are All Trace, Section Trace, and Qualify Trace.

Trace Mode Trace Description
All Trace Trace all of the causes.
Section Trace Trace only the section specified by the event conditions.
Qualify Trace Trace only the locations with matched event conditions. Only access events can be set

When setting the trace mode, setting the menu bar in the main window and setting in this area are required. The
trace modes and each setting are shown below.
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Execute (X) Setting in the

Trace Mode Setting in the Trace

Trace Mode Menu Bar of the Main Window Dialog Delay Conditions
All trace Select Uncond. Trace ON. - None
Select Cond. Trace ON.
Section trace
Qualify trace Select qualify. Yes

(3) Section trace condition setting area

Section Trace
Section Start

Section End

The event conditions for a section trace are set.

Section Start
Section End

: Sets the trace start event condition.
: Sets the trace end event condition.

The event conditions are set by dragging and dropping the icons of the event conditions and event link conditions

registered in the event manager.

A maximum of ten event conditions and event link conditions can be set in the section trace condition setting

area.

(4) Qualify trace condition setting area

Qualify Trace

The event conditions for a qualify trace are set.
Event conditions are set by dragging and dropping the icons of the event conditions and event link conditions
registered in the event manager.
A maximum of ten event conditions and event link conditions can be set in the qualify trace condition setting

area.
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| Function Buttons

..........................

Restare Tre

Make Trc

Cancel Tre

button

button

button

button

Cloge

button

| Notes

Setting Trace Event Conditions

Enables the trace setting conditions. The mark becomes red. (Trace events

are generated.)

Restores the trace setting condition.
Registers a trace setting condition. The registered trace condition is disabled.

Disables the trace setting condition. The mark becomes black. (Trace

events are not generated.)

Closes the trace dialog.

An example showing how to set trace event conditions is presented.

(1) Select the Execute — Cond. Trace ON in the menu bar in the main window.

(2) Open the event dialog.
(Browse — Event — EventSet... in the menu bar)

(3) Make the event condition in the event dialog.

The two events with the event names of Event01 and Event02 are registered.

(4) Open the event manager.

(Browse — Event — EventManager... in the menu bar)

(5) Open the trace dialog.
(Browse — Trace — TraceSet... in the menu bar)

(6) Set the trace mode and the break condition.

(7) Drag the icon in the event manager.

Dragging the icon changes the mouse cursor from R to Q When the mouse moves in this state, the

dragged icon moves simultaneously. E Iﬂ
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(8) Move the mouse in the state in (7) to the trace dialog.

Moving to the trace dialog changes the mouse cursor from g to @ Dropping the mouse in this state

copies the icon to the trace dialog.

(9) Enter the trace event name.
Enter the name of TRACE.

(10)Press the Make Trc | button to register the TRACE trace event condition in the event manager.

(11)Press the button to change the mark of the TRACE trace event condition from black to red.

This indicates that the trace event is enabled.

Set Tre g| Resztore Trc g| Make Trc §| Cancel Trc §| Cloze g

Trace Hame: |THAEE | E

Trace Mode ® Section ' Qualify

Section Trace
Section Start Sechtion End

B =]

HI? Dragging and dropping the
E event icon sets the trace

event condition.

File  Edit VYiew Oper Jump

Eﬂ eventd] |E§| eventl? |

Figure 5-35. Setting Trace Event Conditions
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Timer Window Dialog Display/Setting Dialog (Modeless)

The run time measurement is displayed.
This dialog can be opened by the following methods.

M In the main window
Select Browse — Timetr... in the menu bar.

H In the main window

Press in order the , , and |I| keys.

M Click the button in the tool bar.

Window |
Timer Window
Cloze
Min Sec mzec Uzec
Runtme (0 | (0 | [0 | (207 |
Average Min Sec MEEC USEC
Runtime [0 | [0 | [0 | [207 |
Pass Count |:| time(s]
Figure 5-36. Timer Window Dialog
Functions

This dialog displays run time measurement from the trace start condition to the trace end when a section trace of
the trace events is enabled.
The timer dialog contains the following items.

Bl Run time display area
B Average run time display area

Bl Function buttons

Each function is described next.
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(1) Run time display area

Min Sec mSEeC Usec
Runtime (0 | [0 | [0 | [2007 |

The measurement of the program's run time is displayed. Time can be measured to a maximum around 14
minutes and 33 seconds at a resolution of 203.45 nanoseconds.

(2) Average run time display area

Average R
Min Sec msec usec

Runtime (0 | [0 | [275 | (733 |

Pasz Count time[s]

The average run time and the execution count are displayed.

ltem Description
Run time Displays the average run time.
Pass Count Displays the pass count.
Pass count: 0 < Count < 65,535

| Function Buttons |

Cloge button Closes the timer dialog.

| Cautions |

The run time measurement displays the error message of "Result of Timer measurement is over." if the timer
event name was selected when the maximum possible measurement time exceeded 14 minutes and 33 seconds or
when the maximum measurement count exceeded 65,535 while measuring. This indicates that correct
measurements are not possible.
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Trace View Window Display Window

Overview

The trace result is displayed.
This window can be opened by the following methods.

H In the main window
Select Browse — Trace — TraceView... in the menu bar.

M In the main window

Press in order the , , , and keys.

M Click the button in the tool bar.

Window |
Frame Addres Data Statu Addres Data Statu Dishs=n
B |4 |O0OO15 00008E 09 M1 CALL I'l_hdwinit +

0oole

& (00017 0o008c FO QoF

4 (00018 O0O0008BD 5D OQF :I

A4 |00019 O0O0008E S50 QF

il

A |00021 OFFE?F 70 TR

A4 [00022 000090 DB HONH +||
« 1 +

Figure 5-37. Trace View Window
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Functions

The trace result is displayed.
The tracer has a capacity of 32,768 frames and has a ring structure. Therefore, if more than 32,768 frames of
data are written, the oldest data is overwritten. And the oldest data on this display is frame 0, and the frame numbers

are displayed in order.

During pauses in the execution of the user program, the block data is written to the tracer. The block data display

has one horizontal line in each display area. Block data is written in the following cases depending on the previous
and next execution modes.

Previous Execution Mode

Next Execution Mode

In real-time execution

During real-time execution
During step execution

In step execution

During real-time execution
When the execution address was changed and the execution was in steps

The trace view window contains the following items.

B Point mark display area
B Trace mode display area
B Trace result display area

Each function is described next.

(1) Point mark display area

]

The setting states of the events are displayed. If the execution event or access fetch event is set at the

corresponding trace address, the mark corresponding to the event type is displayed.

Mark Mark Meaning
E Indicates that an event condition is set.
L Indicates that the last phase of event link is set.
B Indicates that a break event is set.
T Indicates that a trace event is set.
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(2) Trace mode display area

&

|I'.I'.I wnm I'_I'.I|

(3) Trace result display area

174

The type of trace mode is displayed.

A: All trace or section trace mode
Q: Qualify trace mode
S: Step execution trace

Frame|[ Addres Data Statu|[dddres Data Statu Dishsn

ooo1s(| 0Oo00gE 09 M1 CALL I'l_hdwinit
0o0ole

ooo17(| 00008C FO o

ooolaf| oooosD 5D OF

oooil9f| 00008E 50 QF

oonz1 OFFE?EF 70 VR
ooozz|| oooo90 DB NCOH
@ @ @ @

. In the main window, select the window you wish to connect by using Operation —» WindowConnect in the

The window connect function can be used by using the following operations.

The trace result is displayed. Selecting this area allows the jump function and the window connect function to be
used.

menu bar.
Items in Connect (W) Connect Window
SouceText Source text window
Assemble Disassemble window
Memory Memory window

in 1 are highlighted.

Open the window selected in 1 and the trace view window.

Use the mouse to select the trace result display area of the trace view window.

With the address of the trace result selected in 3 as the pointer, the display areas of each window selected
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The window connect function differs from the jump function. When the area selected in the trace view window is
moved, the result is simultaneously highlighted in each window of the connect target.
The following contents are displayed in the trace result display area.

) Trace frame number display
2) Fetch access display

) Data access display
4) Mnemonic display

a. Trace frame number display (Frame)
The trace frame number is displayed.

Range: 0 < Trace frame number < 32,767

The trace frame number display can be selected from the View — TraceView — Frame item in the menu bar
of the main window.

b. Fetch access display (Address Data Statu)
The result of a program fetch is displayed. This field is displayed in the following way based on the status
displayed in the status display field.

Statu Display Contents
BRM1 Program fetch display First byte of the fetch in the first instruction after a branch
M1 Fetch of the first byte of the instruction
OoP Op code fetch
NON Invalid fetch
Otherwise. Nothing displayed

For a program fetch display
The following is displayed.

Address Fetch address display

Data Fetch data display

The fetch access display can be selected from the items in the menu bar in the main window.

Item Selection
Fetch address display View — TraceView — InstructionFetchAddress item
Fetch data display View — TraceView — InstructionFetchData item
Fetch status display View — TraceView — InstructionFetchStatus item
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c. Data access display (Address Data Statu)
The data access result is displayed.

Status Display Contents
INTWR Vector read
WR Data read/write by user program
RD Data read by user program
WR Data write by user program
MSWR Data read/write by macro service
MSRD Data read by macro service
MSWR Data write by macro service
Address Address display
Data Data display

The data access display can be selected from the items in the menu bar in the main window.

ltem Selection Method
Address display View — TraceView — MemoryAccessAddress item
Data display View — TraceView — MemoryAccessData item
Status display View — TraceView — MemoryAccessStatus item

d. Mnemonic display (DisAsm)
The disassemble result is displayed.
The status is only displayed for BRM1 and M1.
The mnemonic display can be selected from the View — TraceView — DisAssemble item in the menu bar of
the main window.

Icon

The trace view window can be displayed as an icon by clicking the | = | button in the title bar.

e

Trace View
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Trace Window Dialog

Specification Dialog (Modal)

Overview

The display conditions are specified for the trace result to be displayed in the trace view window.

This dialog can be opened by the following methods when the current window is the trace view window.

H In the main window

Select View — TraceView — PickUp... in the menu bar.

M In the main window

Press in order the , , , and |E| keys.

Window |

Trace Window

Pick up data of frace!

O Address

O Data
Data Size

O Status

O External Probe gd

kind of frame® All Frame

Functions

000

Pick up ON

a0

Fick up OFF

Al Size |+

Al status

Reset

Cancel

Help

Figure 5-38. Trace Window Dialog

The display conditions are specified for the trace result to be displayed in the trace view window.
The trace pick up dialog contains the following items.

Function buttons

Each function is described next.

Address condition specification area
Data condition specification area
Status condition selection area
Display frame condition selection area
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(1) Address condition specification area

Mask
0oao FFFF

O Address

The address value is specified when added to the pick up condition. The address specification mode, address
value, and address mask value are specified.

The inputs for the address value and the address mask value are specified in the range from 0 to Oxffff.

The address value input differs with the mode being specified.

Mode Input Data
Source mode Variable name, function name, line number
Instruction mode Immediate address, symbol name

(2) Data condition specification area

O Data ooon FFFF
Data Size Al Size | *

The data value is specified when added to the pick up condition. The data value, data mask value, and data size
are specified.

The inputs of the data value and data mask value are specified in the range from 0 to Oxffff.

The data size can be selected from the following sizes.

Data Size Meaning
All Size All of the access sizes are search targets.
Byte Only frames accessed in bytes are search targets.
Word Only frames accessed in words are search targets.
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(3) Status condition selection area

O Status

The status is selected when added to the pick up condition.

shown below.

Al status | #

The status conditions that can be selected are

Status Condition

Meaning

All status All of the frames become pick up targets.

BRM1 Only the frames in the first M1 fetch after a program branch become pick up targets.
M1 Only the frames in an M1 fetch become pick up targets.

OoP Only the frames in a fetch become pick up targets.

R Only the frames in a read become pick up targets.

RM Only the frames in a read in macro service processing become pick up targets.

RP Only the frames in a read by a user program become pick up targets.

RW Only the frames in a read or write become pick up targets.

RWM Only the frames in a read or write by a macro service process become pick up targets.
RWP Only the frames in a read or write by a user program become pick up targets.

VECT Only the frames in a vector read become pick up targets.

W Only the frames in a write become pick up targets.

WM Only the frames in a write by a macro service become pick up targets.

WP Only the frames in a write by a user program become pick up targets.

(4) Display frame condition selection area

kind of frame®

|4

All Frame

The type of the display frame is selected. The types of frames that can be selected are shown below.

Frame Type Description
All Frame All of the frames become pick up targets
Step Only the step execution frames become pick up targets.
Next Only the next step execution frames become pick up targets.
Real Time Only the real-time execution frames become pick up targets.
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| Function Buttons |

Fick up ON

Fick up OFF

Reset

Cancel

Help

180

button

button

button

button

button

Displays only the frames matching the condition.

Displays all of the frames.

Initializes the settings.

Closes the trace pick up dialog.

Opens the help window.
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Register Window Display/Setting Window

Overview

The registers (general-purpose registers, control registers) are displayed and changed. This window can be
opened by the following methods.

B [n the main window
Select Browse — Register... in the menu bar.

M In the main window

Press in order the , , and |E| keys.

M Click the button in the tool bar.

Window |
Register ‘window
File Edit View Operaftion Jump
|TuHudif}lI| Yo e || Wi i I| Plashog I
PC [0025E | SP[0FFD12 | PSw [0040
UF BBS S ~Z RSS5 AC IE P/ CY
] Bl @] 0] ] B O @
Remster Bank: Current Bank: I]|
AL |FFFF | VVE (V¥ VF) |00 {0001
BC |0E&& Uup (0 UF) |00 (j00o00
AX= 0009 TDE (T DE} |0OF ([FD20
BC= |00FF |WHL (W HL} |0F |[F7E4
Figure 5-39. Register Window
Functions

The registers (general-purpose registers, control registers) are displayed and changed. This window has a view
mode and a modify mode.
This register window contains the following items.

Control register display area
Register bank setting area
General-purpose display area
Menu bar

Function buttons

Each function is described next.
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(1) Control register display area

PC [002B2 | sP[0FFCD7 | psw (0043
UF RBS S5 Z RS5AC IE P/V CY

O] [oog] @] ] 7 [ & [ [

The control registers are displayed and changed. Changes can be made by pressing the

Pressing the Wwrite in I button after making the change writes the change to the target.

In addition to displaying and changing the control registers, this is also the jump pointer of the jump function.
The jump function uses the value of the selected control register as the jump pointer and jumps to the source text

window, disassemble window, or memory window. The jump destination window displays from the jump pointer.
This function is executed by the following operations.

1. Select the control register.
2. In the register window, select Jump — Source Text... in the menu bar, or press in order the , ,

and |§| keys, or press the | CTRL +|E| shortcut keys. (When the jump destination is the source text

window)

(2) Register bank setting area

Regizter Bank: Cumrent Bank: IEI

The bank numbers of the general-purpose registers are displayed and set.

ltem Description

Register Bank: The register bank shown in the general-purpose register display area is displayed and set. The

bank number is changed by the button.

Current Bank: The register bank number currently set in the target (current bank) is displayed.

(3) General-purpose display area

AX (0000 YVE (VY VE) (00 |[oo01
BC 0000 Uup (U UF) |0F ([FCD7
A= 0000 TDE (T DE} |0OF |[FDEA
BC#= 0000 WHL (W HL} |[0OF |[FCD7

The register with the bank number displayed in Register Bank: in the register bank setting area is displayed and
changed.

Changes can be made by pressing the TDMOdif}f’é button. Press the | Wit in I button after making the

change to write the change to the target.
By using the items in View in the menu bar in the register window, the display method for general-purpose
registers can toggle between

Absolute name display <> Function name display
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Register display <> Register pair display

If View — Functional Name in the menu bar in the register window was selected, the views of the A, X, B, C,

AX, and BC registers change as shown below based on the content

s of the RSS bit.

Register Display When RSS =0 When RSS = 1
X X RO
A A R1
C C R2
B B R3
X* R4
A* R5
c* R6
B* R7
AX AX RPO
BC BC RP1

AX* RP2 AX
BC* RP3 BC

Menu Bar

Click the mouse in the menu bar to display the pull-down menu.

(a) File
Edit  View Operation Jump |
Cpenfsave Condition  » 1*
Cloge Open Condition...
Save Condifion
Save File as...
Open/Save Condition P Loads and saves general-purpose registers.
Open Condition Opens the selected file for reference. Opens the view file selection dialog.
Save Condition Saves the window contents in the view file.
Save File As... Saves the window contents in the view file. Opens the view file selection dialog.
Close Closes the register window.

183



CHAPTER 5 DEBUGGING WINDOWS

(b) Edit

Undo

Copy

Paste

Write in

Restore

(c) View

Absolute Name

Functional Name

Register

Register Pair

Eiew Operation Jump |

Undo
Copy
Paste
Write in
Eestore

Undoes the previous editing operation.

Copies the selected string to the clipboard buffer.

Pastes the contents of the clipboard buffer.

Writes the changes.

Cancels the changes.

File Edit BUETE Operation  Jump |

Absolute Name
¥ Functional Mame

Reqister

¥ Reqister Pair
Bin
Ot

Derc
v Hex

View register names as absolute names.

View the register names as functional names.

View by symbol register.

View by register pair.

Displays in binary.

Displays in octal.

Displays in decimal.



CHAPTER 5 DEBUGGING WINDOWS

Hex Displays in hexadecimal.

(d) Operation

[Eilefdit view [IOSEaTol Jump |

¥ Active
Hold
ToModify
v Toview
Active Switches the register window to the active state.
Hold Switches the register window to the hold state.
ToModify Switches the register window to the modify mode.
ToView Switches the register window to the view mode.
(e) Jump
| Fle Edit Miew Operation
sourcelext...
Assemble...
Memory...
Source Text With the selected register value as the jump destination address, the applicable
source text and source lines are displayed. The source text window opens.
Assemble With the selected register value as the jump destination address, the disassemble
window is displayed from that address. The disassemble window opens.
Memory With the selected register value as the jump destination address, the memory

contents are displayed from that address. The memory window opens.
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| Function Buttons

ToView

Festore

186

button

button

button

button

Switches to the modify mode.

This button can be selected only when the window is in the view mode. By
clicking this button, the register can be changed.

When the modify mode is entered, the window's background color changes, and
this button can no longer be selected.

To change the register, click the register you want to change. After the text
cursor is displayed, changes can be typed in from the keyboard. The changes

are fixed by clicking the | it in | button.

Switches to the view mode.

This button can be selected only when the window is in the modify mode. By
clicking this button, the view mode can be moved to.

When the view mode is entered, the window's background color changes, and
this button can no longer be selected.

Writes the changes.

Cancels the changes.

All of the values changed in the modify mode are restored to their original values.

However, if the Write in | button has already been clicked, the values in a

later state are restored.
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SFR Window

Display/Setting Window

Overview

The SFR is displayed and changed.
This window can be opened by the following methods.

H In the main window

Select Browse — Sfr... in the menu bar.

M In the main window

Press in order the , , and keys.

M Click the button in the tool bar.

Window |
\ 1 |||'|||'Iiﬂ[j[:]'l.l'l.l'
| ¥ st I|¥¥mﬁ§& ” §%§$ﬁ¥|| Cloze I
5FR Hame Akr.
|2 E-W 1.8 0FFFO& |00
P7 E-W 1.8 OFFFO7 |00
FOL E-W 1.8 0FFFOE |00
FOH E-W 1.8 OFFFOF |OO
CREO0 F-W 16 O0FFF10 (0000
CREO01 F-W 16 O0FFF1Z (0000
CE10T F-W 16 O0FFF14 |FFOO
Figure 5-40. SFR Window
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Functions

The SFR contents are displayed and changed.
A read-only SFR is displayed in gray, and ones that cannot be changed are highlighted.
The SFR display can specify the display and reading method by the View ®e Sfr item in the menu bar in the main

window.
SFR Items Description
Address Sort The display order is specified.
No check '' : Display in alphabetical order.
Check 'v' : Display in the address order.
Pick Up Displays only the changed SFR.
Attribute Specifies display or do not display the SFR attribute.
Compulsion Read Forcibly reads the read-protected SFR.
Synchroniz Reads the SFR again.

This window has a view mode and a modify mode.
The register window contains the following items.

SFR name display area
Attribute display area
SFR contents display area

|
|
|
B Function buttons

Each function is described next.

(1) SFR name display area

SFR Hame
P& The SFR names are displayed.
1=
POL
POH
CREO0
CRO1
CRE10W

(2) Attribute display area

At The SFR read/write attributes, access type, and address are displayed.

E;H i g Sggggg The attribute display can be selected by the View — Sfr — Attribute item in the
E-W 1.3 OFFFOE menu bar in the main window.

RE-W 1.8 OFFFOF

E-W 16 OFFF10

FE-W 16 OFFF12

E-W 16 OFFF14
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The types of read/write attributes are shown below.

Attribute Description
R Read-only SFR. This is displayed in gray.
w Write-only SFR
R/W Readable/writable SFR

The access types are shown below.

Access Type Description
1 Bit-accessible SFR
8 Byte-accessible SFR
16 Word-accessible SFR

(3) SFR contents display area

na
na
na
na
nooa
oooo
EFF00

The SFR contents are displayed and changed.
The display methods differ in the manner shown below based on the SFR
attribute.

Read-only SFR: Displayed in gray.

Write-only SFR: "--" is displayed.

| Function Buttons |

ToModify

Readable/writable SFR: Displayed in black.
SFR whose value changes when read: "**" is displayed.

Changes can be made by pressing the TDMDdif}-’ button. Press the

wirite in | button after making the change to write the changes to the

target.

button Switches to the modify mode.

This button can be selected only when the window is in the view mode. By clicking this
button, the SFR contents can be changed.

When the modify mode is entered, the window's background color changes, and this
button can no longer be selected.

To change the SFR contents, click the SFR display position you want to change. After
the text cursor is displayed, changes can be typed in from the keyboard. The changes

are fixed by clicking the | it in | button.
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ToView

Write in

Restore

button

button

button

Icon

Switches to the view mode.

This button can be selected only when the window is in the modify mode. By clicking
this button, the view mode can be moved to.

When the view mode is entered, the window's background color changes, and this button
can no longer be selected.

Writes in the changes.

Cancels the changes.

All of the values changed in the modify mode are restored to their original values.
However, if the | ‘write in | button has already been clicked, the values in a later state

are restored.

Closes the SFR window.

The SFR window can be displayed as an icon by clicking the | ™ || button in the title bar.
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Save Dialog Selection Dialog (Modal)

Overview

The contents of the current window when this dialog was opened are saved to the view file.

This dialog can be opened by the following methods.

When the window to be saved is a local variable window, disassemble window, memory window, stack trace
window, SFR window, or trace view window

H In the main window
1. The window to be saved becomes the current window.
2. Select File —» Save As... in the menu bar.

B [n the main window
1. The window you want to reference becomes the current window.

2. Press in order the , |E| and |z| keys.

When the window to be saved is a variable window
B In the variable window
Select File — Open/save Condition — Save File As... in the menu bar.

M In the variable window

Press in order the , |E| |§| and keys.

When the window to be saved is the register window
B In the register window
Select File — Open/save Condition — Save File As... in the menu bar.

B In the register window

Press in order the , |E| |§| and keys.
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Window

When the window to be saved is a local variable window, disassemble window, variable window, stack trace
window, SFR window, register window, or a window in the hold state

File Hame Directories
| b:\debugger

Cancel

Reset

File HMame Directories
b-‘debugqger
L '
sample_.mem [-.
o]
[-b-]
[-c-]
[-d-]
[-e-]
[-+]
Save address (0000 | — [013F |

File Hame Directories
= TV | b:‘\debugger
[..
o]
[-b-]
[-c-]
[-d-]
[-e-]
[-H]
Save frame (32714 |- [32767 |

When the window to be saved is a trace view window in the active state

Figure 5-42. View File Save Dialog
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Functions

The display contents of the current window are saved in the view file.
The view file save dialog contains the following items.

B File selection area

B Path setting area

B Save range setting area
Bl Function buttons

Each function is described next.

(1) File selection area

File Hame The file name of the file to be saved is specified.
The view file is selected by clicking the desired view file in the view file list.
- The selected file name is highlighted and displayed in the selected view file
display area.
In the view file list, double clicking the file name or clicking the O,

button have the same effect.
The default extensions are listed below.

Window Default Extension
Variable window VAR
Local variable window LOC
Disassemble window DIS
Memory window MEM
Register window REG
Stack trace window STK
SFR window SFR
Trace view window TVW
Event manager EVN
(2) Path setting area
Directories The path of the view file to be saved is specified.
b:\debugger By double clicking the desired path name, the view files in the path are displayed
in the view file display area.

E'S',]c] The display formats are

[-a-] [xxx] : Indicates a directory name

{2} [-x-] : Indicates a drive name

[-d-]

[-e-]

[-F]
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(3) Save range setting area
This area is displayed only when the current window to be saved is a memory window or a trace view window.

a.

194

When the current window is a memory window

Save addrezz |0000 ~~ | 3F

The address range to be saved is specified. The address specification can be specified by symbols. The
specification method is shown below.

Function and Variable _fnc
file#_fnc (for a static function and variable)

Line number in the source text file:no

fnc: function, variable name; file: file name; no: line number
If a function or variable name is specified, an underline (_) is specified at the beginning. The sharp (#) is used
as the separator between a file name and a function or variable name. The colon (:) is the separator between

a file name and a line number.

When the current window is a trace view window

Save rame (32714 |- [32767

The range of the trace frames to be saved is specified.
Specification range: 0 < Frame number < 32,767

If a range above 100 frames was specified, the following message dialog appears, and the save state can be
gradually understood. If you want to stop the save while it's operating, it can be stopped by pressing the

button in the message dialog.

Save Frame
start: 0

end: 32767

current: 154
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| Function Buttons |

QF,

Cancel

Feset

Help

button

button

button

button

Writes to the view file to be selected.

Closes the dialog.

Returns to the initial state.

Opens the help window.
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Error/Warning Dialog Confirmation Dialog (Modal)

| Overview |

If an error or a warning occurs, the message is confirmed.

| Window |

= Error

0 Sorry ,Too large view file.{ Max is 1000 frame |

Figure 5-43. Error/Warning Dialog

| Functions |

The error or warning is displayed in the message display area.

| Function Buttons |

CIf button Closes the dialog.
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Reset Debugger Dialog

Confirmation Dialog (Modal)

Overview

The debugger itself and the emulation CPU are initialized.
This dialog can be opened by the following methods.

H In the main window
Select Execute — CPU Reset... in the menu bar.

M In the main window

Press in order the , |X| and U@ keys.

Window |

O Debugger

[ Symbol

C< Target CPU

Do you want to reset ?
Cancel I
Figure 5-44. Reset Confirmation Dialog

Functions

The initialization target is specified by a radio button. By default, only the emulation CPU is set to be initialized.

The reset confirmation dialog contains the following items.

B Reset target selection area
B Function buttons

Each function is described next.
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(1) Reset target selection area

] Debugger
O Symbol
<] Target CPU

The initialization target is selected.

Selection Description
Debugger Restarts the debugger.
Symbol Initializes all of the loaded and registered symbol data.
Target CPU Resets the emulation CPU.

| Function Buttons |

Cancel
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button Initializes according to the selected item.

button Closes the dialog.
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About Dialog

Display Dialog (Modal)

Overview

Version information about the debugger is displayed.
This dialog can be opened by the following methods.

B |n the main window
Select Help — About... in the menu bar.

M In the main window

Press in order , |E| and .

Window |
About
MEC Integrated Debugger ID78K4-N5
Yersion ¥1.0 [16 Jan 97]
FBKA[uPD784026] ¥1.11
78K4 Debugger ¥1.0
78K4 Azm/Dizasm ¥1.0
f8K4 Executer ¥1.0
8K A Monitor(F W) ¥2.1
Copyright [C]) 1996-1997
MEC Corporation
Maito Denzei Corporation
SOFT SIRIUS Corporation
All rights reserved by NEC Corporation.
Figure 5-45. Version Display Dialog
Functions

Version information about the debugger is displayed.

The version information displays the versions of the debugger and the device files.

Function Buttons |

O K button Closes the version display dialog.
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Exit Debugger Dialog Confirmation Dialog (Modal)

Overview

The debugger exits.
When the debugger exits, the debugging environment can be saved in a project file.
This dialog can be opened by the following methods.

M In the main window
Select File — Exit in the menu bar.

H In the main window

Press in order , |E| and |z|

Window |
Exit Debugger
Thiz will end your Debugger session.
EdiSave Project file !
| 114 I | Cancel I
Figure 5-46. Exit Confirmation Dialog
Functions |

When the debugger exits, the current debugging environment can be exited after saving in a project file or without
saving. This can be selected by a toggle button. The default is not to save.

If save is selected and the Ok button is pressed, the project file save dialog opens. After the

current debugging environment is saved in a project file, all of the windows are closed and the debugger exits.

If not saving is selected and the Qk, button is pressed, all of the windows are closed and the

debugger exits.
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| Function Buttons |

OF, button If saving is selected, the project file save dialog opens. After the current

debugging environment is saved in a project file, all of the windows are closed
and the debugger exits.
If saving is not selected, all of the windows are closed and the debugger exits.

Qal—ICE| button Closes the dialog without doing anything.
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This chapter describes in detail each function of the integrated debugger.
6.1 System Operating Modes

The system operating mode indicates whether the user program execution (emulation) function and the analyzer
function are running and the operating states of the system.

6.1.1 Types of operating modes
The three operating modes for the system operating mode are given below. Each command is restricted by the
system operating mode.

Break mode
In this state, both the user program execution (emulation) function and the analyzer function stop.

Emulation mode

In this state, the user program execution (emulation) function runs, but the trace function stops. This mode is
used when you do not want to stop the execution of the user program. However, analyzer functions (timer
measurement) other than the tracer run.

Trace mode
In this state, both the user program execution (emulation) function and the analyzer function run.

6.1.2 System Operating Modes
The system operating modes can be distinguished by the status bar in the main window.

System Operating Mode CPU Operation Tracer Operation
Break mode Stop Stop
Emulation mode Run Stop
Trace mode Run Run
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6.1.3 System operating states
Refer to the following figure for the correlation relationships of the functions of the emulation CPU and the

analyzer. An example of this correlation relationship is presented.

Event
Start condition Event Restart Stop  Forced
Generated event execution  match delay tracer tracer stop
(command) U @ U U
. i I [ i I [
Emulation function Stgp | Real-time execution | | Stop
I Delay period, | [ I
|:
Analyzer function Stop Run Stop Run Stgp

Figure 6-1. Example of the System Operating States
6.2 sing the Basic Functions
The basic functions of the abundant debugging functions used in the debugger are described.

6.2.1 lock selection function

The clock selection function specifies the clock source to be supplied to the emulation CPU (target device). The
following two types can be selected as the source clock.

Socket mounted clock in the in-circuit emulator (Internal)

Clock of the user target supplied by the probe (External)

This setting can be made when the debugger starts or in the configuration dialog.

The two methods for supplying any clock of the user setting are

a. he clock is generated by the target system, passed through the emulation probe, and supplied to the
emulation CPU. External is set in the clock selection.
b. he oscillator in the clock installation socket on the I/O board in the in-circuit emulator unit is replaced to supply

the clock to the emulation CPU. Internal is set in the clock selection.

If the clock source is changed, the emulation CPU is reset.
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6.2.2 apping functions

The six mappings are described below. The following settings can be made for the address region other than the
internal ROM and the SFR. These settings can be made when the debugger starts or in the configuration dialog.

Internal ROM

The memory range specified in the internal ROM becomes the memory space equivalent to the internal ROM of
the target device.

In this case, the target device accesses the memory in the in-circuit emulator.
When this memory space is written, the target device generates the write protect break.

Internal RAM

The memory space specified in the internal RAM becomes the memory space equivalent to the internal RAM in
the target device.

In this case, the target device accesses the memory in the in-circuit emulator.
User area mapping (Target)

The memory space specified in user area mapping accesses the memory in the target system.
In this case, the target device accesses the memory in the target system.

Substitute ROM (Emulation ROM)

The memory space specified in the substitute ROM becomes the same memory space as when ROM is
connected to the target device.

In this case, the target device accesses the memory in the in-circuit emulator.
When this memory space is written, the target device generates a write protect break.

Substitute RAM (Emulation RAM)

The memory space specified in the substitute RAM becomes the same memory space as when the RAM is
connected to the target device.

In this case, the target device accesses the memory in the in-circuit emulator.

6.2.3 Reset function
The reset function resets the entire system of the in-circuit emulator or the emulation device.
Reset the entire system (Debugger)
Reset only the emulation device (Target CPU)
This function can be specified in the reset confirmation dialog.
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6.2.4 Load function

The load function separately loads the specified file contents, such as the debugging environment, object files,
load module files, and symbol files.

The two types of files to be loaded are the view file for screen reference and the data file that updates the data in
the debugger.

The view file records saved screen data. By loading the view file, the reference window opens.

The view files are as follows.

File Window Description

Variable view file Variable window Stores the variable data.
(File name: XXXXXXXX.VAR)

Disassemble view file Disassemble window Stores the disassemble data.
(File name: XXXXXXXX.DIS)

Memory view file Memory window Stores the memory data.
(File name: XXXXXXXX.MEM)

Register view file Register window Stores the register data.
(File name: XXXXXXXX.REG)

Stack trace view file Stack trace window Stores the stack trace data.
(File name: XXXXXXXX.STK)

SFR view file SFR window Stores SFR data.
(File name: XXXXXXXX.SFR)

Local variable view file Local variable window Stores the local variable data.
(File name: XXXXXXXX.LOC)

Trace view file Trace view window Stores trace data.
(File name: XXXXXXXX.TVW)
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The data files are as follows.

File

Window

Description

Object file
(File name: XXXXXXXX.HEX)

Load module selection dialog

Stores the object code (Motorola, Intel) of the user
program.

Symbol table file
(File name: XXXXXXXX.SYM)

Load module selection dialog

Stores the symbols defined in the source by the user
for the user program.

Load module file
(File name: XXXXXXXX.LNK)

Load module selection dialog

Stores the object code and symbols of the user
program and the source data.

Project file
(File name: XXXXXXXX.PRJ)

Project file load dialog

Stores the debugging environment. The data in the
following windows are set by this file.

« Configuration dialog
« Extended option setting dialog
¢ Load module selection dialog

« Source text window

Source path specification dialog

Disassemble window
¢ Memory window
Stack trace window

* SFR window

Local variable window
* Trace view window

* Event manager

Event link dialog

Break dialog

Trace dialog
* Timer dialog
¢ Register window

* Variable window

Event setting file
(File name: XXXXXXXX.EVN)

Event manager

Stores the event setting data.
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6.2.5 Emulation execution function
The emulation execution function starts the user program execution (emulation) by the emulation CPU and the

analyzer.
The functions are classified in the following way by the execution state of the emulation.

Real-time execution functions

Go (E button) Executes in real time.
Breaks when a break event is generated.
Return (@ button) Executes in real time until returning to the calling function.
Go & Go Executes in real time. When a break event was generated, repeats the execution in real

time after the break and the window is updated.

Come Executes in real time until the target address or source line. A break event is not
generated during execution.

CPU Reset & Go Executes in real time after the emulation CPU is reset.

Non-real-time execution functions

Step (E button) When the source mode is selected
Step executes at the source level.

When the instruction mode is selected
Step executes at the instruction level.

Next (| MM | button) When the source mode is selected
Next step executes in the source level.

When the instruction mode is selected

Next step executes in the instruction level.

Slowmotion Continuously step executes.

Real-time execution function
In real-time execution, there are "Go" that executes the user program until a break event is generated, "Go & Go"
that updates each window even if a break event is generated and executes the user program again, "Come" that
executes until the specified point and breaks, and "Return” that executes the user program until returning to the
calling function.

Go command (E button)
Real-time execution by the Go function executes the user program from the specified address and stops the
execution of the user program when a break event is generated. Each analyzer executes the program and
enters the operation enabled state, and executes or enters the stop state based on each event.
The following figure shows the correlation relationship between the CPU and the tracer in real-time execution by
the Go command.
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Go TRE

[os]
ny)
~

TRS

CPU

=

-

Tracer |

<

»

Time

|:| : Stopped

|

|:| : Executing

TRS: Trace start event, TRE: trace stop event, Go: Go command issued, BRK: Break event

Return command

Figure 6-2. System Operation State (Go)

Real-time execution by the Return command executes in real time until returning to the calling function. If there
is no calling function, nothing happens.
The following figure shows the concept of real-time execution by the Return command.

Start of program

CALL

Return command I:':
stops executing.

\

\

\

\CALL -

11

CALL

N

AN

~

RET — - — - : Move between functions

~<::I Return command issued.

: Program execution by a command other than
the Return command

e : Program execution by the Return command

CALL: Call instruction (CALL, CALLF, CALLT, BRK, BRKCS)

] RET: Return instruction to the calling function
RET

Figure 6-3. Conceptual Diagram of Return Command Execution

The Return command sets an execution break at the return address of the function and executes in real time.
The following figure shows the correlation relationship between the CPU and the analyzer when executing in real
time by the Return command.
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Return BRK BRK BRK

Return address

CPU

B

Analyzer|

Time »>

|:| : Stopped |:| : Executing

Return: Return command issued, BRK: Break event, Return address: Return address of the function

Figure 6-4. Example of the System Operating State (Return)

Go & Go command
Real-time execution by the Go & Go command

The user program is executed from the specified address.

(1)

(2) When a break event is generated, the program stops executing.

(8) The screen of each window is updated.

(4) Execution begins again from the address where the program stopped.
(5) Repeat (2), (3), and (4) until the Stop command is issued.

Each analyzer executes a program and enters the operation enabled state, and executes due to each event or

enters the stop state.

The following figure shows the correlation relationship between the CPU and the analyzer in real-time execution

by the Go & Go command.

o)
uy)
P
@
us)
X
@
us)
X

Stop

Go&Go
|
T

N
<=
e

crPU |

)

%
2 %,

%,
Analyzer| ﬂ

Time >

|:| : Stopped |:| : Executing m : Updating the screen

Go&Go: Go & Go command issued, BRK: Break event, Stop: Stop command issued
Figure 6-5. Example of the System Operating State (Go & Go)

Come command
Real-time execution by the Come command

(1) Move the cursor to the location where you want to stop the program execution in the source text window or

the disassemble window.

(2) Issuing the Come command executes the user program from the address in the PC register.

(3) The program executes until the address specified by the cursor and breaks.

A break is not caused by a break event during program execution.
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The following figure shows the correlation relationship between the CPU and the analyzer during real-time
execution by the Come command.

Come BRK BRK BRK Cursor

— .

Analyzer|

CPU

Time ——

I:I : Stopped I:I : Executing

Come: Come command issued, BRK: Break event; Cursor: Executes the cursor setting address
Figure 6-6. System Operating State (Come)

CPU Reset & Go command
CPU Reset & Go execution

(1) The emulation CPU is reset.
(2) The program is executed by the reset vector.

The operation before a program is executed and after the emulation CPU is reset is the same operation as the
Go command.

The following figure shows the correlation relationship between the CPU and the tracer in the CPU Reset & Go
execution.

CPU Reset&Go TRE TRS BRK

7 i

cu [
|
L

—— S =

Tracer |

Time

I:I : Stopped I:I : Executing m : Resetting

CPU Reset&Go: CPU Reset & Go command issued, BRK: Break event

Figure 6-7. Example of the System Operation State (CPU Reset & Go)

Non-real-time execution functions
The non-real-time execution functions are broadly classified into "Step" that executes in steps, "Next" that
executes the next step, and "Slowmotion" that continuously executes in steps.

Step command
Step execution by the Step command

* In the source mode

Step executes in one line segments starting from the specified source line.
* In the instruction mode

Executes one instruction at the specified address.
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After execution, each window is updated.
The following figure shows the correlation relationship between the CPU and the analyzer in step execution by
the Step command.

In the source mode
Step 1 line ends

Y

cru [ | % % % . % |

Analyzer | | | || || [ | |

Time
In the instruction mode
Step

Y

cru [ | | |

Analyzer| | |

Time ——

I:I : Stopped I:I : Executing 1 instruction m : End of step execution confirmed

Step: Step command issued, 1 line ends: End of instruction execution of one line
Figure 6-8. Example of the System Operation State (Step)

Next command
Next step execution by the Next command operates differently when a call statement is executed and when a
statement other than a call statement is executed.
The call statement becomes the following instructions depending on the debugging mode.

* In the source mode
Line calling the function
¢ In the instruction mode
CALL, CALLF, CALLT, BRK, BRKCS instructions

The operation of the Next command is shown below.
* When executing the call statement
The execution break is set in the "line" or "instruction” following the call statement, and executes in real time.
* When executing a statement other than the call statement

The same process as the Step command is performed.

The concept of next step execution by the Next command is shown below.
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Executing program

*Added trace
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|
1
|
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Next instruction
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Subroutine (function)

Next real-time execution
*No window update
*Real-time execution

eInterrupt: Enabled
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I
|
I
|
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+No trace added |
I
|
I
|
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|
1
|

Figure 6-9. Conceptual Diagram of Next Step Execution

Slowmotion command
Step execution by the Slowmotion command

or in one instruction units if in the instruction mode.
Each window is updated.
Repeat (1) and (2) until the Stop command is issued.

6.2.6 Break function

The debugging mode from the specified address executes in steps of one line units if in the source mode

The break function stops the execution (emulation) of the user program by the emulation CPU and stops the

analyzer (tracer).

The four types of break functions are broadly divided into classes listed below.

* Event detected break

« Break caused by satisfying a condition during step execution
» Forced break

« Fail-safe break

The relationship between these break functions and the emulation execution functions are given below.
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Break caused by
Event detected break | satisfying a condition Forced break Fail-safe break
during step execution

Real-time execution by the ©) X O O
Go command

Real-time execution by the O X O O
Go & Go command

Real-time execution by the X X O O
Come command

Real-time execution by the O x O O
CPU Reset & Go command

Non-real-time execution by X O O O
the Step command

Non-real-time execution by X O O O
the Return command

Non-real-time execution by X O O O
the Next command

Non-real-time execution by X X O O
the Slowmotion command

Event detected break
An event detected break is a function that stops the execution of a user program by detecting the specified event
condition.
This break is valid for the Go command, Go & Go command, and CPU Reset & Go command.
However, after an event detected break in the Go & Go command, each window is redrawn and the program is
executed again.
The event detected conditions must set the break events in the event dialog, event manager, and break dialog.

Break caused by satisfying a condition during step execution
A break by satisfying a condition during step execution is a function that stops program execution by satisfying
the stop condition of the each command (Step, Next, Slowmotion). In order to repeat the execution, stopping,
and condition confirmation for each instruction, the processing time is delayed compared to real-time execution.

Forced break
A forced break is a function that forcibly stops the execution of a user program. This is valid for all of the
commands executed in the program.
The two types of forced breaks are
1. Stop command
Forcibly stops the execution of the user program.
2. Reset command
After the execution of the user program is forcibly stopped, the device is reset.
If you want to temporarily stop a program, the Stop command is effective. If you want to execute a program from
the beginning, the Reset command is effective.
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Fail-safe break
The fail-safe break is a function that forcibly stops the execution of a program when the user program is
prohibited from using the memory and the registers.
The three types of fail-safe breaks are
1. Nonmapping break
Generated when a nonmapping region is accessed
2. Write protect break
Generated when writing to a memory that cannot be written, such as ROM
3. lllegal SFR access break
Generated when an illegal access to the SFR region occurred
When a fail-safe break occurred, the two possibilities are a problem in the user program or a mistake in the
environment settings of the debugger.

Caution When a program is written near the boundary between a mapping region and a nonmapping
region, a nonmapping break is generated.
Danger of generating a nonmapping break
Maximum address of the mapping region - 5 < Program address < Maximum address of the
mapping region

Example: Mapping region: 0x00000 to 0x03FFF, Nonmapping region: Above 0x04000
Sometimes a nonmapped break is generated when the program was written to
addresses 0x3FFA to 0x3FFF.

All of these are related to the prefetch and queue buffer and generated.

6.2.7 Trace functions

A trace function accesses the memory during the execution of the user program and writes in real time data such
as external sense clip values to the trace memory.

With the data written in the trace memory, the execution process of the target program can be examined by
opening the trace view window.

The main functions related to trace execution and trace display are given below. The trace conditions can be set
in the trace dialog. The settings for the trace data display can be specified in the trace pick up dialog or by View —
Trace View in the menu bar in the main window.

Trace operation
¢ Operation during real-time execution
¢ Operation during step execution
¢ Operation during next step execution

Trace condition setting function (trace dialog)
« Trace mode specification
» Qualify trace setting
¢ Section trace setting

Trace data display, format, and search condition settings

« Trace data display specification
* Trace data search condition setting
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The relationship between trace execution and the trace memory
The trace is divided into trace blocks according to the periods shown below.

(1) Block from real-time execution to a break by an event
(2) Block from emulation execution until the generation of a fail-safe break
(3) Block from emulation execution until a forced break
(4) Step execution block

The trace memory is a 32k frame ring buffer. Therefore, if 32k frames are exceeded during a trace, the latest

trace data is overwritten in the oldest frame.

a: When less than 32k frames  b: When above 32k frames c: During repeated executions and breaks
Oldest frame | __First frame __ |
Trigger frame
| Lastframe |
First frame

Newest frame

|:> Oldestframe | [N/ | |- __________]

Last frame

Newest frame

:> Z/ | __Firstframe __ |

[ Last frame
Ring buffer

|:| : UTraced frame /) : Untraced frame |:> : First frame traced in the next execution

Figure 6-10. Trace Memory Concept

Trace operation
The tracer operates differently depending on the execution state.

Operation during real-time execution
The tracer starts the trace at the specification of the real-time execution. When the event conditions, including
delay conditions, specified in the break conditions of the trace dialog are set up, the trace operation ends.

Operation during step execution
The tracer runs for each step execution. The trace data in one step is added to the tracer for each step
execution.

Operation during next step execution
When executing an instruction other than a call instruction (CALL, CALLF, CALLT, BRK, BRKCS)
The operation is identical to the operation during step execution.
When executing a call instruction (CALL, CALLF, CALLT, BRK, BRKCS)
The operation is identical to the operation during real-time execution.
Real-time execution is stopped by returning to the calling function.
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Trace condition setting function (trace dialog)
The following specifications can specify the trace conditions. If these specifications are not made, "All trace" is
performed. In other words, the trace data are recorded for each instruction in the user program.

Specifying the trace mode
A complete trace or which trace of a conditional trace is specified. The two types in a conditional trace are the
qualify trace and the section trace.
Finally, the specified trace mode becomes valid.

Qualify trace setting
This specifies a trace only when the specified address was executed or the specified address was accessed.
The specified conditions are created in the event setting window.

Section trace setting
This specifies starting the trace with the specified trace start condition and stopping the trace with the specified
trace end condition. Specifically, this specifies a trace with a range specification. The condition to the specified
is created in the event setting window.

Since this also serves as the setting of measurement range of the run time measurement, enable this event when
the run time measurement function is used.
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Setting the trace data display, format, and search conditions
The data can be displayed or hidden in the trace view window, and the display conditions can be set.

Trace data display setting

The display screen can be effectively used by specifying the display of the trace data. Trace data display can

specify displaying or hiding the data by setting View — Trace View in the menu bar in the main window.

Table 6-1. Description of the Trace Data Display

Iltems in the Menu Bar

Item Display in the
Trace View Window

Description

Frame number (F) Frame Temporal order written to the trace memory by the frame number in
the trace memory (range from 00000 to 32767)
Instruction fetch address (A) Addr Fetch address
Instruction fetch data (D) Data Fetch data
Instruction fetch status (U) Statu Fetch status
o M1 Fetch the first byte of the instruction
« BRM1 Fetch the first byte of the first instruction after a branch
«OP Opcode fetch
« NON lllegal fetch
Memory access address (R) Addr Access address
Memory access data (M) Data Access data
Memory access status (S) Statu Access status
« VECT nterrupt process
* RWP Data read or write by a user program
* RP Data read by a user program
* WP Data write by a user program
* RWM Data read or write by a macro service
* RM Data read by a macro service
« WM Data write by a macro service
Disassemble (1) DisAsm Disassemble result
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Setting the search conditions for trace data

The search conditions for trace data can be specified.
The search conditions can be selected and specified by all of the items or any of the items in the following table

in the trace pick up dialog. The specified data are enabled by the button.

Table 6-2. Trace Search Iltems

¢ All Frame : All of the frames
* Step . Step execution frames

o Next : Frames other than step execution frames

Specification ltem Description Specified Range Default
Address Search address 0-OFFFFFFH OXXXXXXH
Data Search data 0-OFFFFFFFFH OXXXXXXXXH
Status Search status Same as on left. All status

o All status : All of the status

e M1 : Fetch the first byte of the instruction

« BRM1 : Fetch the first byte of the first instruction

after a branch

¢ OP : Opcode fetch

« NON . Invalid fetch

« VECT : Interrupt process

* RWP : Data read or write by a user program

* RP : Data read by a user program

« WP : Data write by a user program

¢ RWM : Data read or write by a macro service

* RM : Data read by a macro service

« WM : Data write by a macro service
Kind of frame ? Search data type Same as on left. All Frame
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6.2.8 Event setting and detection function

The event setting and detection function sets the conditions for stopping the execution of the user program by the
emulation CPU and for starting and stopping the trace operation by the analyzer.

The five types of event condition setting and detection functions are

Event detected condition setting function
Bus event condition setting function
Execution event condition setting function
Event condition link setting function

Integrated function of the event detection function
Break event setting
Trace event setting

Event condition setting function

The event condition setting function sets the event condition register with the condition to stop the execution of a
user program and the condition to start or stop a trace by the analyzer. The event detected condition specified by the
setting function for the event detected condition (event dialog, event link dialog) does not finally become valid (state
for event generation) when not set in the event mode register by the event detected condition integrated function
(event manager, break dialog, trace dialog).

The three types of functions set by the event detected condition are as follows.

Bus event condition setting function
The user program accessing the specified memory or inputting data to an external sense clip can be set in the

bus event condition register as the event detected condition.

(a) Bus event condition register
A maximum of four conditions can be set in the bus event condition register (BRA) in the event dialog.
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(b) Event condition

The following items can be set in the event detected condition.

Item Status Description

Address Address Address(address range)
Mask Address mask

Status Fetch Program fetch
Program Read Read by a program
Program Write Write by a program
Program R/W Read or write by a program
Macro Read Read by a macro service
Macro Write Write by a macro service
Macro Read/Write Read or write by a macro service
Program/Macro Read All reads
Program/Macro Write All writes
Program/Macro R/W All reads and writes
BRM1 First instruction after a branch
VECT Vector read by an interrupt
ALL (No Condition) All accesses

Data Data Data value
Mask Data mask value

Data Size Byte Byte data size
Word Word data size
ALL (No Condition) Byte or word data size

Pass count Pass count Pass count

Caution When Fetch was selected as the Status condition, an event is generated after executing the

fetch. Even if a program is not executed,

an event is generated by the prefetch. If you want to

generate an event by program execution, use the execution event condition setting function.
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Execution event condition setting function

The user program executing the instruction at the specified address and inputting the data for the external sense
clip at that time can be set in the execution event condition register as the event detected condition.

(a) Execution event condition register

A maximum of four conditions can be set in the execution event condition register (BRS) in the event dialog.

(b) Event condition

The following items can be set in the event detected condition.

ltem Status Description
Address Address Address (address range)
Mask Address mask
Status Run Program execution
Data Data Data value
Mask Data mask value
Pass count Pass count Pass count

Event condition link setting function

The event conditions registered in the event dialog can register the event connect conditions in the event link

dialog.
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Concepts Behind Event Detection
The concepts from setting the event conditions to event detection are shown below.

Event cause
External trigger input Memory access Memory fetch address

1
| Various causes |

Event detected The pass count can be set for
condition setting only one of the event matching
function

signals (8 signals).
| BRA{ || BRA2 || BRA3 || BRA4 | | BRS1 || BRS2 || BRS3 || BRS4 |
|
< s
Event link @
Event link dialog
l SEQ

Event matching signals 1 Event link matching signal

Event matching signals

Event integration
Event manager '
Break dialog @ Trace dialog @

Break condition setting Trace condition setting

| Various control signals

Emulation function and analyzer function

Emulation chip Tracer

:] : Appropriate window  BRAXx: Bus event detector  BRSx: Execution event detector
SEQ: Event link detector ~ PAS: Pass counter

Figure 6-11. Concepts Behind Event Detection
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6.2.9 Register manipulation functions
The register manipulation functions display the contents of the general-purpose registers and the SFR, and
change the contents. The major functions are shown below.

(1) General-purpose manipulation function (register window)
This function displays and changes the contents of the control registers and general-purpose registers.
« Control registers: PC, SP, PSW
« General-purpose registers: RP0, RP1, RP2, RP3, RG4, RG5, RG6, RG7, AX, BC, VVP, UUP, TDE, WHL
Even the PSW flag names listed below are displayed or changed for PSW.
* PSW flag name: UF, RSB, S, Z, RSS, AC, IE, P/V, CY

(2) Special register manipulation function (SFR window)
This function displays and changes the contents of the special register (SFR). In addition, the SFR can be
manipulated by bits.

6.2.10 Memory manipulation functions
The memory manipulation functions uses mnemonic codes, hexadecimal codes, and ASCII characters to change
the memory contents. These functions can be used in the assemble window and memory window.

6.2.11 Save function
The save function stores the object codes in the in-circuit emulator and the debugging environment in a file on a
disk drive connected to the host machine.

6.2.12 Time measurement function

The entire run time until a break after execution begins and the interval measurement from event to event can be
measured.

The time measurement can measure the accumulated run time, average run time, and time measurement count.
The timer specifications are shown below.

Item Contents

Accumulated run time 203.45 nanosecond resolution
Maximum 14 minutes, 33 seconds

Time measurement count Maximum 65,535 times
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6.2.13 Source debugging

If ID is used for debugging, not only object programs, but source programs can be debugged. Consequently,
debugging which uses the source program is called source debugging.

Debugging which uses source programs has the following advantages over debugging which uses object
programs.

B Debugging is possible while examining the C or structured assembler source actually written using the editor.
B Breakpoints can be set in the source and step execution can be performed.

For example, if a breakpoint is set, generally, the real address of the breakpoint is specified. However, in source
debugging, the position where a breakpoint will be set is specified in the source program by the mouse.

In step execution, the line currently being executed in the source program is indicated by the ">" mark. Therefore,
program operation can be understood more accurately.

Source debugging is particularly effective when debugging programs written in the C language or in structured
assembler.

In source debugging, note the following points.

(1) If assembling or compiling, the options must be specified to include the source debugging data in the object.

Type of Source for Source Debugging Required Action
C program Specify the -G option when compiling.
Structured assembler program Specify the -GS option in structured assembler
Assembler program Specify -GA option when assembling
Link Specify the -G option when linking

(2) Specify the path data for storing source program in the source path specification dialog.
(3) In source debugging, always load the load module file created when linking. Even if the object file created by the

object converter is loaded, source debugging is not possible.
This section describes how to install the debugger (for both the PC-9801, 9821 and the IBM-PC/AT).
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APPENDIX A ERROR MESSAGES

This appendix lists the errors and warnings output by ID.
An error message consists of | Error number| + [ Type| + [ Message].

The type is represented by one letter and has the following three types.

Type

Error number

Type Meaning
A Indicates a fatal error. (Abort error)
The processing is stopped and debugging ends. If this error was generated, debugging cannot be continued.
F Indicates a syntax error. (Eatal error)
The processing stops. The opened windows and dialogs are closed.
w Indicates a warning. (Warning)
The processing stops. The opened windows and dialogs are not closed.

In these messages, the file names, variable names, and device names that are the target errors are listed below.

Message

Meaning

XXX

Inputs 3 digits in the device name.

yyy

File name

zzz

Function name
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Error Message List (1/9

Error Number

Type

Message

Meaning

Can'’t open this file. Please make sure,
not Active Window.

lllegal format of the project file or corrupted file contents.
Loading the project file stopped.

Cannot find "string"

Did not find the search string. The search stops. Or if
the specified file did not contain data, the file open
stopped.

Event Name is not set.

No event name
After setting the event name, register the event.

Even number already exist.

An event with the same number cannot be registered.
Change the number of the event being registered, or
change the number of the event that was already
registered with the same number.

Not enough memory.

There is insufficient memory to display or change the
window, or save the changes. After freeing more
memory, execute again.

Other view mode window exist.

Two or more active windows having the same type
cannot be opened simultaneously. Other active windows
were closed.

Sorry, Too large view file. (Max is 1000
frames)

The content of the specified view file (MEM, .TVW, .DIS)
is longer than 1,000 lines. The display was stopped.

"Event-name" already exist.

An event with the same name cannot be registered.
Change the name of the event to be registered or change
the name of the event already registered with the same
name.

0103

Send times out

Data cannot be sent to the in-circuit emulator. Check for
possible causes such as the setting of the interface
board, or no power being applied to the IE.

After rechecking, restart the debugger.

0104

Receive timed out

No response from the |IE
The error may be in the IE. After checking the IE, restart
the debugger.

0105

Invalid D4xxx. 78K

The device file (D4xxx.78K) cannot be properly read.
The device file is not in the specified directory, or the
device file is corrupted. Reinstall the device file and
start.

01a0

Monitor timed out

Data communication with the IE is not possible. The
clock is not supplied to the target CPU, or the power is
not applied. After checking, restart the debugger.

01a3

Unconnected Emulation-board

The emulation board is not properly connected.
Correctly connect the emulation board to the IE.

O1a4

Contradictory Board-set

The board configuration in the IE has conflicts. Correct
the board configuration and restart.

01a5

Unconnected I/O emulation-board

Emulation board 1 is not connected correctly. Correctly
connect emulation board 1 to the IE.

01a8

Invalid EXPC.INI

The initialization file (EXPC.INI) cannot be properly read.
The initialization file does not exist or may be corrupted.
After reinstalling the initialization file, start.

02a0

Bus hold error

Bus hold. The user program cannot execute.
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Error Message List (2/9

Error Number Type Message Meaning

0300 F User program is running The user program is running. This command cannot be
executed.

0301 F User program is stopped The user program had a break. This command cannot
be executed.

0302 F User program is tracing The tracer is running. This command cannot be
executed.

0303 F No tracing There are no trace measurements.

0304 F Now, trace memory is off The tracer is off.

0305 F Cannot over trace block The trace block is exceeded and cannot move.

0306 F There is no trace block There is no trace block.

0307 F There is no event-No There is no event condition.

0308 F Not doing Timer measurement The timer measurement is not made.

0309 F There is no trigger frame There is no trigger frame.

030a F Traces off The tracer stopped.

030e F lllegal memory range The memory copy range overlapped.

030f F Already specified mode Tracer is already in the on state.

0310 F lllegal event number The event condition is not set.

0313 F Mapping range over. The mapping setting is incorrect. A mapping that cannot
be set is specified.

03a0 w Target power off The power to the target is off.

03a1 F Now stepping This command cannot be used while stepping.

03a2 F Tracer is running The tracer is running. This command cannot be used.

0400 F lllegal parameter The parameter is illegal.

0401 F Result of Timer measurement is over The timer measurement overflowed.

0402 F Pass count conditions overflow The event condition setting the pass count cannot be
simultaneously used.

0403 F Specified address range is over Tried to set more than the maximum number of settings
for the address range specification condition.

0404 F Event conditions overflow Set more than the number of event conditions that can
be simultaneously used. There are a maximum of four
bus event conditions and a maximum of four execution
event conditions.

0407 F Initialized data overflow The number of initialized data exceeds the initialization
range

0408 F Search data number over The search data becomes string data that exceeds 16
bytes. The maximum size of search data is 16 bytes.

0409 F Search range over The size of the search data exceeds the size of the
search range.

04a0 F Number of Trigger condition overflow The number of software break settings exceeds 100.

04a1 F Emulation memory is not enough Tried to map the substitute memory to a region larger

than 1 Mbyte.
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Error Message List (3/9

Error Number Type Message Meaning

04a2 F Bus size conditions overflow The divisions of the bus size exceeded 8. Sometimes
events cannot be properly set.

04a3 F BRS event conditions overflow More than 5 execution event conditions are set. (The
maximum number of execution event conditions is 4.)

04a4 F BRA event conditions overflow More than 5 bus event conditions are set. (The
maximum number of bus event conditions is 4.)

05a0 A Evade runaway hardware The IE is unstable. Reset the IE and forcibly break the
user program.

0600 A Communication buffer error The region of the buffer for the communication data with
the IE cannot be guaranteed. Exit other Windows
applications, or change the setting the swap file used by
Windows to increase the main memory of the host
machine.

1000 A Failure in initialization The IE initialization failed. Make sure the IE is
functioning properly.

1003 F lllegal relocation address Cannot locate to the specified address.

1004 F lllegal parameter The parameter is illegal.

1006 F lllegal address The address is illegal.

1007 A Not enough substitute memory Tried to map the substitute memory to a region larger
than 1 Mbyte.

100b F Program Is Running This command cannot be used while a user program is
running.

100c F Different Bussize A setting duplicated a region with a different bus size.

100d F Total Maximum Over Tried to register above the maximum number (8) of bus
size divisions.

100e F Enable Maximum Over The divisions of the bus size exceeded 8.

100f w Wrong Target Status (Power Off) The target state is unstable.

10ff A Communication Error Cannot communicate with the IE. Check that the IE is
functioning properly.

2000 F lllegal sfr name The SFR name is illegal.

2002 F User program is running The user program is running. This command cannot be
executed.

2003 F lllegal SFR number Tried to access a nonexistent SFR.

2004 F lllegal bit number The bit SFR is not at the specified bit position.

2005 w Redraw sfr name A redraw-protected SFR was specified.

2006 F This SFR is hidden SFR The SFR is not usually open. The data cannot be
displayed and changed.

2007 F Can’t Read/Write Tried to write to a write-protected SFR. Or tried to read
a read-protected SFR.

2008 F Too big number The specified SFR does not exist.

200a F lllegal Bit Pattern Tried to set an illegal value in the SFR.
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20ff A Communication Error Cannot communicate with the IE. Check that the IE is
functioning properly.

3000 F lllegal address The address is illegal.

3001 F Different data The memory contents do not match.

3002 F lllegal source address The source address specification range exceeds the
mapping range. (In a memory search, memory compare,
memory copy)

3003 F lllegal destination address The destination address specification range exceeds the
mapping range. (In a memory search, memory compare,
memory copy)

3004 F lllegal address (source & destination) The address specification range exceeds the mapping
range. (In a memory search, memory compare, memory
copy)

3005 F lllegal parameter The parameter is illegal.

3006 F User program is running The user program is running. This command cannot be
executed.

3008 F No Parameter There are no parameters.

3009 F Parameter Size Alignment Error The parameter size is illegal. Change the parameter to
conform to the access size of the memory.

300a F Memory Alignment Error The address is illegal. Change the address to conform
to the access size of the memory.

300b F Source Start Address Alignment Error The source address is illegal. Change the source
address to conform to the access size of the memory

300c F Error, Destination Start Address A memory range with a different access size was

Alignment Error specified in the destination address range

300d F End Address Alignment Error The end address is illegal. Change the end address to
conform to the access size of the memory.

300e F Different Access Size in This Area A memory range with a different access size was
specified in the address range.

300f F Different Access Size in Source Area A memory range with a different access size was
specified in the source address range.

3010 F Different Access Size in Destination A memory range with a different access size was

Area specified in the destination address range.
3011 F Different Access Size, Source & The access sizes differ in the source address range and
Destination the destination address range.
30ff A Communication Error Cannot communicate with the IE. Check that the IE is
functioning properly.

4000 F Number is referenced now The specified event condition cannot be deleted.

4001 F lllegal table number The specified table number is illegal.

4002 F lllegal start address The start address is illegal.

4003 F lllegal end address The end address is illegal.

4004 F lllegal status The status is illegal.
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4005 F lllegal data The data is illegal.

4006 F Can’t action number Tried to use an event number that was already used.

4007 F Can’t empty number Tried to register more than 32,767 events of the same
type.

4008 F Table not found The specified event is not registered.

4009 F lllegal data size The data size is illegal.

400a F lllegal type mode The mode is illegal.

400b F lllegal parameter The parameter is illegal.

400c F lllegal type number The type is illegal.

400d F Table overflow Tried to register the same event more than 32,767 times.

400e F No entry event number The specified event condition does not exist.

400f F lllegal Elink data The event conditions setting the range condition and
path condition were used in an event link condition. Or
only one event condition is set.

4010 Function not found The specified function is not found.

4011 A No free memory The memory is insufficient. Exit unused applications, or
close the debugger window.

4013 w Data access size mismatch at the bus The mapped bus size and the access size of the event

size condition differ.

4014 F Can'’t use software break The current software break cannot be used. Set a
software break in the extended option setting dialog.

4015 F Not point-address In an address condition, the event condition setting the
range cannot be used.

4016 F Not renew event condition. This event condition is used in another event. The
address range condition and the pass count condition
cannot be changed.

4017 F Specified odd-address by word-access. The data value cannot be detected in the word data that
starts at an odd address. Delete the data specification
and set.

5000 A lllegal type number The type is illegal.

5002 A lllegal file name The device file cannot be opened.

5003 A Cannot file seek The file seek failed.

5004 A Cannot file close The file close failed.

5005 A lllegal device format The format of the device file differs.

5006 A Cannot device initialize The IE initialization failed.

5007 A lllegal device information The device information does not exist.

5008 F Cannot open device file The specified device file cannot be opened.

500a F No match device file of version The version of the device file is illegal.

500b w Device has no relocatable iram There is no function to move the internal RAM in the
currently selected device.

6001 F lllegal entry symbol name The symbol name is illegal.
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6002 F lllegal parameter The parameter is illegal.

6003 F lllegal entry function name The function name is illegal.

6004 F Out of Buffer flow The function display in the stack trace window is
incomplete. One line has a maximum of 512 characters.

6005 F lllegal expression The expression is illegal.

7001 F User program is running The user program is running. This command cannot be
executed.

7002 F User program is stopped The user program had a break. This command cannot
be executed.

7003 F Trace function is active The tracer is running. This command cannot be
executed.

7004 F Trace memory is OFF The tracer is off.

7005 F No Return Address, Can’t Execute The return address of the current function cannot be
found. Stepping by the return command is not executed.

7010 w Warning, No Source Line Information Since there is no source information, instruction level
stepping was executed.

7012 A Not enough memory The memory is insufficient. Exit unused applications, or
close the debugging window.

70fe A Bus Hold Error There is a bus hold. The user program cannot be
executed.

70ff A Communication Error Cannot communicate with the IE. Check that the IE is
functioning properly.

7801 F Step wait canceled The step execution was stopped. Since the Step
execution is not finished, communication with the IE may
no longer be possible.

7802 F Step aborted An illegal access break was generated during stepping.
Check the user program.

7f00 F Interrupted step The step execution process was forcibly ended.

7f02 Suspended step The stepping was suspended.

7f03 A Run/Step cancel failed. CPU resetted The user program break failed. Since the CPU was
reset, the IE is unstable. Check that the IE is okay and
restart.

7f04 F lllegal address Tried to execute from an unmapped region.

8000 F File not found This file is not found.

8001 F lllegal line number The line number is illegal.

8002 F Current data is not set The current data is not set.

8003 F lllegal address The address is illegal.

9002 F lllegal set value The specified value cannot be set in the register. Input a
value that can be set

a001 F lllegal expression The expression is illegal.

a002 F Start address bigger than end address The start address is larger than the end address (start

address > end address). Check the addresses.
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a003 F Source path not found The specified source path data is illegal. Set valid
source path data.

a004 Expression is too big The expression exceeded 127 characters.

a005 A Not enough memory The memory is insufficient. Exit unused applications, or
close the debugging window.

a006 F lllegal argument The argument is illegal.

a008 F Source path not set The source path is not set.

a009 F File not found The file is not found.

a00a F File not open This file cannot be opened.

a00b A File not close The file close failed.

a00c A File not read The file read failed. The file is corrupted.

a0od F Not source file of LM The specified source file is not registered in the load
module file. A file not registered in the load module file
cannot be displayed in the source display window.

a00e F lllegal line number The line number is illegal.

a0of lllegal variable The variable does not exist.

a010 A Communication failed Cannot communicate with the IE. Check that the IE is
functioning properly.

a011 F Can’t access register The register cannot be accessed. Check the IE.

a012 F Can’t access memory The specified memory (variable) cannot be accessed.
Check the |IE or the mapping setting.

b000 F Command line error The parameter is illegal.

b001 F Task type not found The program data is not in the load module file.

b002 F File not found The file is not found.

b003 F Function not found The specified function is not found.

b004 F lllegal magic number The magic number of the load module file is illegal.

b005 F Symbol not found The symbol is not found.

b008 F lllegal value The expression is illegal.

b009 A Not enough memory The memory is insufficient. Exit unused applications, or
close the debugging window.

b00a F lllegal symbol entry An illegal symbol is in the load module file. This may be
a language related bug.

b00b F Current type nothing There is no debugging information. Load the load
module file.

b00c F Current file nothing The current source file is not found. Since the load
module file is not loaded, the source cannot be opened.

b012 F Line number too large The line number is illegal.

b015 A Read error The file read failed. The file may be corrupted.

b016 A Open error The file cannot be opened.

b017 A Write error The file cannot be written.
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b019 A Seek error The file seek failed.

bo1a A Close error The file close failed.

b01d F Address not found The source line corresponding to the current PC does
not exist.

bO1e F No line information (not compile with -g) | There is no information in the source line in the load
module file. Add the debugging option, and then
recompile, assemble, and link.

bO1f F Cannot find member The member of the specified structure is not found.

b020 F Cannot find value The specified enumeration constant is illegal.

b021 F Striped LM There is no symbol information in the load module file.

b022 F Null statement line The line number is illegal.

b026 F Max dimension array over An array with more than four dimensions cannot be
displayed.

b027 F End of file The file is not at the end.

b029 lllegal address The address is illegal.

b02a A Communication failed Cannot communicate with the IE. Check that the IE is
functioning properly.

b02b F No stack frame point A stack trace is not possible for the current PC.

b02c F Max block overflow The maximum number of blocks in one function is
exceeded. The function cannot be displayed. (Maximum
number of blocks per function: 256 blocks)

b02d F lllegal argument The argument is illegal.

c001 F Cannot open file The file cannot be opened.

c002 A Cannot close file The file close failed.

c003 A Cannot read file The file read failed. The file may be corrupted.

c004 A Cannot seek file The file seek failed.

c005 F lllegal file type The file format is different. This file is not handled.

c006 F lllegal magic number The magic number of the load module file is illegal.

c007 F This file is not load-module file The specified file is not in the load module file.

c008 F Old coff version The version of the load module file is different.

c009 A Not enough memory The memory is insufficient. Exit unused applications, or
close the debugging window.

c00a F lllegal address The address is illegal.

c00b F LM not load The load module file is not loaded.

c00c F lllegal argument Internal error

c00d F User program is emulating The user program is running. This command cannot be
executed.

c00e F User program is tracing The tracer is operating. This command cannot be

executed.
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c010 A Communication failed Cannot communicate with the IE. Check that the IE is
functioning properly.

cO011 F lllegal file format The file format in the load module file (LNK) is illegal.

c012 F Check sum error A checksum error occurred while reading the load
module file. Check the load module file.

c013 F Too large size The address range to be uploaded exceeds 1 Mbyte.

c014 F Cannot write file Cannot write to the file.

c100 F Not support The Tektronix format is not supported.

d0oo1 F Not enough memory The memory is insufficient. Exit unused applications, or
close the debugging window.

e000 F lllegal argument Internal error

€001 F lllegal start address The start address is illegal.

e002 F lllegal end address The end address is illegal.

e003 F Size too long The address is illegal.

e004 F Can't open file The specified file cannot be opened.

e005 F Can't read file The file read failed. The file may be corrupted.

e006 F Can't seek file The file seek failed.

e007 F Can't write file The file write failed.

e008 F Not enough memory The memory is insufficient. Exit unused applications, or
close the debugging window.

e009 F lllegal file format The file format is illegal.
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Special function keys can be used to effectively debug with ID operations. In the key descriptions, because the

key expression differs with the type of keyboard in the IBM-PC/AT series, common key characters (generic key

characters) are adopted.

B.1 Special Function Key Function List

Key

PC-9801, 9821 Series

IBM-PC/AT Series

Function

B

S

BackSpace

Deletes the character before the cursor. The cursor moves to
the position of the deleted character. The string after the cursor
is moved forward.

COPY PrintScreen The entire display screen is written to the clipboard as a bit
image. (Windows function)
ESC Esc (1) Closes the pull-down menu.

(2) Closes the modal dialog.

GRPH

Moves the cursor to the menu bar.

The last line is displayed. The cursor simultaneously moves to
the last line.

HOME CLR

Home

The first line is displayed. The cursor simultaneously moves to
the first line.

ROLL UP

PageUp

The screen scrolls up one screen. The cursor simultaneously
moves to the top of the screen.

ROLL DOWN

PageDown

The screen scrolls down one screen. The cursor simultaneously
moves to the top of the screen.

Space

Inserts one space.

A

[oe]

The cursor moves to the next item.

The cursor moves up.
If the cursor is at the top of the screen, the screen scrolls
down by one line each time.

The cursor moves down.
If the cursor is at the bottom of the screen, the screen scrolls
up by one line each time.

The cursor moves left.
If the cursor is at the left of the screen, the screen scrolls to
one item to the right.

The cursor moves right.
If the cursor is at the right of the screen, the screen scrolls to
one item to the left.

o o B 28] =[gg 3
§ 5

U N T HIII!IE@
o Q.

Confirms the input data.
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B.2 Special Function Key Function List (| CTRL| + Key)

Key
(Common to the PC-9801, 9821 Series
and the IBM-PC/AT Series)

Function

[>]

The data value selected in the current window is the jump destination address. The
disassembile is displayed from that address. The disassemble window opens.

Sets a breakpoint at the selected line.

Copies the selected string to the clipboard buffer.

@] | [0 | [=]

The window switches to the modify mode. The operation is identical to the
ToModify | button.

Runs the program. The operation is identical to the| .'- button.

Switches the window to the hold state.

Switches the window to the active state.

The data value selected in the current window is the jump destination address. The
memory contents from that address are displayed. The memory window opens.

Ol &l EH| | ]

When the source text window is current
The source view file is selected.
The source file selection dialog is opened.
Otherwise:
The appropriate view file for the current window is displayed.
The view file save dialog opens.:

Program execution pauses. The operation is identical to the| ll button.

=]| =

Step executes until returning to the calling function. The operation is identical to the
| I button.

The displayed contents of the current window are saved in the view file.

=] [«

Executes in steps. The operation is identical to the | H button.

=

The data value selected in the current window is the jump destination address. The
appropriate source text and source lines are displayed. The source text window
opens.

The contents of the clipboard buffer are pasted at the text cursor position.

=]| &

Switches the window to the view mode. The operation is identical to the
ToYiew | button.

[x]

Executes the next step. The operation is identical to the| .'H button.

[N]

The previous editing operation is undone.
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[A]

Active State 43, 63
Address Specification 116
Addresses 19
ASCII display 126, 127
Auxiliary dialogs 49
[B]

Break event 95, 122
Break event conditions 161
break function 213
Break mode 74
Breakpoint set and delete functions --------------------- 95
Breakpoint set/delete function 121
[C]

Character Set 16
Check box 41
Click 41
Confirmation dialogs 48
CPU clock source selection 69
CPU status 55
Current File 37
[D]

Debugger File List 24
Debugging Modes 37
Delay count 166
Dialogs 48
Disassemble 119
Display dialogs 49
Display window 46
Display/setting dialogs 49
Display/setting window 46
Double click 41
Drag & drop 41
Drive voltage display 69
Drop-down 43
[E]

Emulation CPU selection area 69
Emulation execution function 208
environment 24
Equipment connections 23
Error/Warning 196

INDEX

Errors and Warnings 44, 227
event conditions 140
Event display 147
Event display function 95, 121
event link conditions 155
event manager 147
event setting and detection function ------------------- 220
Execute window 45
Execution control 53
Exit 200
Exiting 33, 35
EXPC.INI 23
Expressions 21
[F]

file specification 17
Files 37
Find 98
font 94
Function specification 39
[G]

GUI function 15
[H]

Hold State 43, 63
[

icon ---------m-meno- 66, 97, 115, 176, 190, 124, 128, 139
Installation 23
instruction mode 37
Internal ROM/RAM display 69
[J]

Jump function ---------------- 96, 122, 127, 138, 149, 182
[L]

Line 37
Line number 95
Line specification 40
LIST OF KEY FUNCTIONS 237
List of Debugging Windows 50
load 76, 82
Loaded emulation/trace memory display -------------- 71
Location setting 70
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lock selection function 204 [S]

Save 85, 191
[M] save function 224
Management window 47 Scroll bar 42
Mapping 68 Selection dialogs 48
Mapping setting 70 Setting dialogs 48
Mapping specification 71 SFR Window 187
Mark 148 Software break 73,74
Mask setting 70 Source debugging 225
memory compare 133 Source File 90
memory copy 131 Source level debugging function 15
Memory Initialization 129 source mode 37
Memory manipulation 224 source path 88
Menu bar 42, 53,103, 147, 181 source text displayed 93
Modal dialogs 48 Specification dialogs 48
Modeless dialogs 48 Stack Frame Number 37,138
Modify Mode 44 Starting 33
Mouse 41 Status bar 43, 55

Status display 53
[N] step execution 54, 61
Numerical Values 18 Structures 37
Non-real-time execution functions---------------------- 208 symbol 20

Symbol to Address 101
[O] system operating mode 203
on-line assembly 119 System operating states 204
Operands 18, 21

[T]
[P] Terms 22
Pass count 144 Time measurement function 224
Pin mask 70 Tool bar 42, 53, 54
Point mark 94,120,173 Trace event conditions 165
Program counter 96, 122 trace function 215
Project File 76, 79 Trace mode 166, 215
Pull-down menu 42 Trace View 172
Push button and function button 41

[Vl
[R] Variable display 101, 104, 106
Radio button 41 Version 199
Real-time execution 208 View Mode 44
Real-time execution functions 208 Variable specification 101, 104, 110
Real-time internal RAM sampling 74
Real-time RAM Sampling 37,40 [W]
register display 181 Watch function 15
Register manipulation 224 Wild Cards 17
Registers 19 Window connect function--------------- 96, 122, 127, 174
run time measurement 170, 217 Window display 53

Write mode 75
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