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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
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
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.
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The information in this document is current as of February, 2009. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

No part of this document may be copied or reproduced in any form or by any means without the prior

written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual

property rights of third parties by or arising from the use of NEC Electronics products listed in this document

or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

Descriptions of circuits, software and other related information in this document are provided for illustrative

purposes in semiconductor product operation and application examples. The incorporation of these

circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC

Electronics products, customers must incorporate sufficient safety measures in their design, such as

redundancy, fire-containment and anti-failure features.

NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and

"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"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.

"Special": 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, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC

Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications

not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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Target Readers

Purpose

Organization

How to Use This Manual

Conventions

PREFACE

This manual is intended for user engineers who design and develop application
systems of the 78K0 microcontrollers.

This manual is intended for users to understand the functions of the ID78K0-QB in
the organization below.

This manual consists of the following chapters:

e GENERAL

¢ INSTALLATION

e STARTING AND TERMINATING
e ASSOCIATION WITH PM+

e DEBUG FUNCTION

o WINDOW REFERENCE

e COMMAND REFERENCE

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, microcontrollers, C language, and assemblers.

To understand the functions of the 78K0 microcontrollers
— Refer to Hardware User's Manual for each product.

To understand the instruction functions of the 78K0 microcontrollers
— Refer to 78K/0 Series Instructions User's Manual (U12326E).

Data significance: Higher digits on the left and lower digits on the right
Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention

Remark: Supplementary information

Numerical representation: Binary ... XXXX or XXXXB

Decimal ... XXXX
Hexadecimal ... OxXXXX
Prefix indicating the power of 2 (address space, memory capacity):
K (Kilo):  2'°=1024
M (Mega): 2%° = 10242
G (Giga): 2%°=1024°
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Related Documents Refer to the documents listed below when using this manual.
The related documents indicated in this publication may include preliminary versions.
However, preliminary versions are not marked as such.

Documents related to development tools (User's Manuals)

Document Name Document No.

QB-78KO0KX2 In-Circuit EmulatorNete U17341E
QB-MINI2 On-Chip Debug Emulator with Programming Function U18371E
RA78K0 Assembler Package Ver. 3.80 Operation U17199E

Assembly Language U17198E

Structured Assembly Language U17197E
CC78K0 C Compiler Package Ver. 3.70 Operation U17201E

Language U17200E
ID78K0-QB Ver. 3.10 Integrated Debugger Operation This manual
PM+ Ver.6.30 U18416E

Note  There are many kind of In-Circuit Emulators.
So, please refer to user's manual for your In-Circuit Emulator.
(Ex. "QB-78K0KX2" is In-Circuit Emulator for 78K0/Kx2.)
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CHAPTER 1 GENERAL

The Integrated Debugger ID78K0-QB for the 78K0 microcontrollers (hereafter referred to as the ID78K0-QB) is a
software tool developed for NEC Electronics 78K0 microcontrollers for embedded control. This development

software tool is intended to enable efficient debugging of user programs.

Figure 1-1 ID78K0-QB
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This chapter explains the following items regarding the ID78K0-QB.

- Features
- System Configuration
- Operating Environment

- Cautions During Debugging
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1.1 Features
The ID78K0-QB has the following features:

- New functions, enhanced functions

- Other

1.1.1 New functions, enhanced functions

(1) Support of IECUBE, MINICUBE and MINICUBE2
Three emulators (IECUBE, MINICUBE and MINICUBEZ2) can be connected with 1 debugger (ID78K0-QB) (refer
to "1.2 System Configuration").
USB2.0 is supported. The term "MINICUBE" that appears in this document includes "MINICUBE2".

(2) Enhanced RRM function (when MINICUBE is connected)
Division setting for the sampling range of the real-time RAM monitor area is now possible (refer to "5.15 RRM

Function™). This setting can be set to 16-byte RAM areas (up to eight locations in 1-byte units).

(3) Enhanced timer function (when IECUBE is connected)
Other than during Run-Break, the maximum time, minimum time, pass count, and average time are displayed
(refer to "5.9 Timer Function (When IECUBE Is Connected)"). Measured time display during user program

execution and timeout break are supported.

(4) Fail-safe break support
In addition to the traditional guarded areas and SFR areas, fail-safe break is also supported for the guarded

areas of internal ROM/internal RAM (refer to "5.4.5 Fail-safe break").

(5) Enhanced command function
Script file specification is possible at ID startup (refer to "3.2 Startup Option And Argument Specification"”).
Testing can be done with 1 click by specifying a project file at the same time as the script file.

The Tcl/Tk core was updated to the latest version 8.4.

(6) Settings during program execution (when IECUBE is connected)

Timer event conditions and trace event conditions can now be set during user program execution.

(7) Hardware detailed version display
The hardware detailed version is displayed in the About dialog box.
The version can also be confirmed in the Configuration dialog box prior to startup, and the display information

can be copied and pasted.

(8) Supports one-byte spaces

Single-byte spaces can now be used for folder names.
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(9) Support of code coverage measurement (when IECUBE is connected)

Code coverage measurement (CO coverage) can now be performed.

The code coverage can now be displayed in the Code Coverage Window, and sections for which coverage
measurement is executed can now be displayed in the Source Window and Assemble Window (refer to "5.11

Coverage Measurement Function (When IECUBE Is Connected)").

(10) Addition of snapshot function (when IECUBE is connected)
The contents of the register memory and SFRs in the user program execution process can now be saved as

snap data in the trace memory (refer to "5.13 Snapshot Function (When IECUBE Is Connected)").

(11) Addition of stub function (when IECUBE is connected)
A user program (subprogram) that has been downloaded or written via line assembling to a vacant space in the
memory when an event is established can now be executed (refer to "5.14 Stub Function (When IECUBE Is

Connected)").

(12) Enhanced DMM function
DMM (Dynamic Memory Modification) is now possible with memory, registers, or SFRs specified.
Real-time writing to the memory can be performed with the DMM function during user program execution (refer

to "5.16 DMM Function").

(13) Support of flash self programming error emulation (when IECUBE is connected)

Flash self programming can now be debugged (refer to " Flash Option dialog box").

(14) Supports multiple versions

Multiple versions of products can be installed in the same machine.
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1.1.2 Other

(1) Using function of in-circuit emulator
By using the event setting function of an in-circuit emulator, break events can be set, the user program can be

traced, and time can be measured, and so on (refer to "5.12 Event Function").

(2) Support of on-chip debugging (when MINICUBE is connected)
A debugging function implemented by the on-chip debug unit.

(3) Flash memory writing function (when MINICUBE is connected)
The internal flash memory can be written and the load module can be downloaded by the same access method

as an ordinary memory operation (refer to "5.7.4 Flash memory writing function (when MINICUBE is connected)").

(4) Security function (when MINICUBE is connected)
The ID code stored in the internal flash memory of a product with a security unit can be authenticated (refer to "

Configuration dialog box", "(6) ID Code (When MINICUBE is connected)").

(5) Function expansion through Tcl
The batch processing and hook processing, and the creation of original user custom windows are possible using

the command line with Tcl/Tk (Tool Command Language) (refer to "CHAPTER 7 COMMAND REFERENCE",

"APPENDIX A EXPANSION WINDOW").
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1.2 System Configuration

The ID78K0-QB can be connected to the following two types of emulators.
User programs developed for the 78K0 microcontrollers and a pleasant debugging environment for target

systems are provided.

(1) IECUBE (in-circuit emulator)
IECUBE can be manipulated from the ID78K0-QB by connected it to the ID78K0-QB via a USB cable.

Figure 1-2 Example of ID78K0-QB System Configuration (IECUBE)

Host machine

IECUBE

USB 1.1/2.0

(2) MINICUBE, MINICUBE2 (on-chip debug emulator)
MINICUBE, MINICUBE?Z? is operated via the ID78K0-QB when it is connected to the host machine with the USB

cable.
MINICUBE, MINICUBE?2 can provide the debug function when it is connected to a microcontroller with the on-

chip debug function.

Figure 1-3 Example of ID78K0-QB System Configuration (MINICUBE)

Host machine

MINICUBE

USB1.1/2.0 Target cable

Target system
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Figure 1-4 Example of ID78K0-QB System Configuration (MINICUBEZ2)

Host machine

MINICUBE2
USB1.1/2.0 78K0-OCbeoard Target cable Target system

1.3 Operating Environment
This section explains the following items regarding the operating environment.

- Hardware environment

- Software environment

1.3.1 Hardware environment

(1) Host machine(The machine by which the target OS operates)

CPU Pentium 1I™ 400 MHz or above

Main memory 256 Mbytes or above

(2) Emulator
- IECUBE (QB-78K0KX2, other) (in-circuit emulator)
- MINICUBE (QB-78KOMINI) (on-chip debug emulator)
- MINICUBEZ (QB-MINI2) (on-chip debug emulator)

1.3.2 Software environment

(1) OS (any of the following)
- Windows® 2000
- Windows XP (Home Edition, Professional)

- Windows Vista (Home Basic, Home Premium, Ultimate, Business, Enterprise)

(32-bit version OS only)

Caution: Regardless of which of the OS above is used, we recommend that the latest Service Pack is

installed.
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(2) Device file (Individual acquisition)

- The device file of the target device to be used.

Remark:  This file is available from the following Web site of NEC Electronics (Version-up Service).

http://www.necel.com/micro/ods/eng/

(3) Supported development software tools (manufactured by NEC Electronics)
- Assembler package RA78KO0 (Version 4.01 or later)
- C compiler package CC78KO0 (Version 4.00 or later)

- Project manager PM+ (Version 6.30 or later)

1.4 Cautions During Debugging
The cautions to be observed during debugging are described below.

- When performing source level debugging

- Security ID

1.4.1 When performing source level debugging

The object file for which source level debugging is performed must include symbol information or other
information for debugging (debugging information).

Therefore, perform the following processing during source file compiling.
(1) When using PM+
Specify [Debug Build] when the Build mode is selected.

(2) When using LK78K0 on standalone basis
Add the -g option.

1.4.2 Security ID

The object file used when MINICUBE is connected must include the security ID information.
For the security ID78K0-QB settings, refer to "RA78K0 Assembler Package Manipulation".
For details about the security ID, refer to the MINICUBE user's manual.

The security ID (ID code) from the ID78K0-QB is set in the Configuration dialog box.
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CHAPTER 2 INSTALLATION

This chapter explains the following items about installation of ID78K0-QB:

- Installing

- Uninstalling

2.1 Installing

The following items must be installed, when the ID78K0-QB is used.

Table 2-1 Install

Iltem Procedure

ID78K0-QB When using the installer on the ID78K0-QB Disk:

Install the contents of this disk according to the automatically executed
installer.

When using the installer downloaded from Version-up Service
webpage:

Run the downloaded executable file following the guidance of installer.

Device file Install this file according to the DFINST.exe dedicated startup installer

by selecting [start] menu -> [All Programs] -> [NEC Electronics Tools] ->
[DeviceFile Installer].

2.2 Uninstalling

Perform uninstallation using [Add/Remove Programs] on the Control Panel.
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This chapter explains the following items related to the starting and terminating the ID78K0-QB:

- Cautions Before Starting(when MINICUBE is connected)
- Startup Option And Argument Specification

- Starting

- Terminating

- Error Messages At Start Up

3.1 Cautions Before Starting(when MINICUBE is connected)

When MINICUBE or MINICUBEZ2 is connected, start the following check tools before the starting the ID78K0-QB

to check that the emulator and the target system can be normally debugged.

* OCD Checker

Caution:  For the connection between the emulator and the target system and the power application

sequence, refer to the MINICUBE or MINICUBE2 User's Manual.

Incorrect connection may damage the emulator and the target system.

3.2 Startup Option And Argument Specification

The procedure for specifying the startup options and arguments for the ID78K0-QB is described below.

By specifying the startup options and arguments, it is possible to specify the script file at startup and the project
file.

Remark:  When starting up the ID78K0-QB from PM+, the startup option and argument settings are per-

formed in [Debugger Settings...] in the [Tool] menu of PM+ (refer to "CHAPTER 4 ASSOCIATION
WITH PM+"). The debugger startup option can be set to the option column.
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3.2.1 Specification method

1) Create the ID78K0-QB shortcut on the desktop.
The ID78K0-QB execution file is located in the bin folder in the folder to which the installation was
performed.

2) Open the properties of the created shortcut and after the execution file name displayed in [Target:], specify

the option and argument (refer to "3.2.2 Specification format and options").

Figure 3-1 Startup Option (Example)

IDI8K0-QB v XX Properties

[ General] Shorteut | Eompatibilit_l.ji

[ID73K0-0B W

Target tupe: Application

T arget location: bin

Target: |¥bin¥idk032g.exe fec D

Start in: | |

Shortcut key: |N0ne |

Bun: | Marmal window il |
Comment: | |
[ Find Target. .. ] [Ehangelcon... ] [ Advanced. . ]

Ok ] [ Cancel
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3.2.2 Specification format and options

(1) Specification format

idk032g.exe ?options?
idk032g.exe ?options? project

Each option and argument is separated by a space. The case is distinguished in the character string.
Arguments enclosed between '?' can be omitted.

When a project file is specified, that project file is read at startup.

However, during PM+ startup, the project file specification is ignored.

When there are spaces in the file names and paths, specify the project file names and script file names enclosed

in double quotation marks (" ") (refer to " Example3) Specification when there are spaces in the path").

(2) Specification options

The following options can be specified.

Table 3-1 Startup Options

Options Meaning
/SC Change background color of window to system color.
ISCRIPT:script file name Specify the script file to be executed at startup.

(3) Specification example

Examplel) Specification of script file only

idk032g.exe /script:c:\work\script.tcl

Example2) Specification of script file and project file

idk032g.exe /script:c:\work\script.tcl c:\work\project.prj

Example3) Specification when there are spaces in the path

idk032g.exe /script:"c:\work folder\script.tcl" "c:\work folder\project.prj"
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3.3 Starting

1) Start ID78K0-QB from the [Start] menu of PM+ or by clicking the shortcut created on the desktop.
Refer to "4.3 To Start ID78K0-QB From PM+" when starting from PM+.
Start the ID78K0-QB, the Configuration dialog box will be opened.

Caution:  In this case, the Configuration dialog box should not be displayed, but an error message should be

displayed, please cope with it with reference to "3.5 Error Messages At Start Up".
Figure 3-2 Configuration Dialog Box
Configuration E|
Chip
Hame: uPD 7SF0 0 |I

Cancel
Internal ROM/RAM =
Internal ROM: KBytes oo

Praject..

W Use Bank  Sige:  |96% v| KBytes =
- b About ..
Internal high-zpeed RAM: 1024+ *| Bytes Help
Internal Extend RAM: G144% | Bytes
Main Clock
" Clock Board " External * Svstem 400 | MHz
Sub Clock
- " External @ Syztem F2768 «| KHz
ID Code
|
Peripheral Break Monitor Clock Target Fail-zafe Break
" Break v Syztem i Connect
Detail...

+ Mon Break " User v Mot Connect
Mazk
3 3 [~ INTERMWAL RESET [ MMI
Memary Mapping
Memory Attribute: Mapping Address: fidd
|Emulati0n RO ﬂ | - Delete

2) Set the items related to the operating environment of the ID78K0-QB in the Configuration dialog box. After
setting each item, click the [OK] button in the dialog box.
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3) The Main window will be opened and the ID78K0-QB can be operated. Mainly use this window for

debugging.

Figure 3-3 Main Window (At Startup)

55 ID78K0-QB
File Edit View Option Run

3.4 Terminating

1) Select [File] menu -> [Exit] on the Main window. The following the Exit Debugger dialog box will be opened:
(An execution stop confirmation message is displayed when stop operation is performed during program

execution.)

Figure 3-4 Exit Debugger Dialog Box

ID7BKOD-QB

\‘é:) This will end wour Debugger session,

Do vou want ko save the settings in the project file 7

Zancel |

2) To save the current debugging environment to a project file, click the [Yes] button.

If the [No] button is clicked, all the windows are closed the ID78K0-QB terminated.
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3.5 Error Messages At Start Up

Error messages that may be output when ID78K0-QB starts up are listed below (by order of occurrence). When

these messages are output, refer to "APPENDIX D MESSAGES".

3.5.1 When IECUBE is connected

The pattern of the output error message differs as follows depending on the connection status with the target and

the settings in the Configuration dialog box.

Table 3-2 Error Message Output Pattern

[Target] Area in the

Target Power

Configuration dialog Target Exchange Adapter Supply
box
Error Message
Not Not Not

Connect Connected Connected Connected Used Used ON OFF
Ff606: Please check Selected - - - - - - Selected
connection with the target
board, and power on it.
Wf607: Please check - Selected - Selected - Selected - Selected
connection of the
exchange adapter.
Ff608: Please disconnect - Selected | Selected - - - - Selected
the target board.
Ff609: Please power off - Selected - - - - Selected -
the target board, and
disconnect it.

3.5.2 When MINICUBE is connected

board.

F0100: Can not communicate with ICE. Please confirm the installation of the device driver for the PC interface

FO03a0: Target is not turned on.

A0105: Failed in reading device file (d1xxx.78k).

FOca2: This device file does not include the on-chip debug information.

FOca3: Unsupported information is included in the on-chip debug information in the device file.

A01a0: No response from the emulation CPU. Please confirm the signal of the CLOCK or RESET and so on.
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CHAPTER 4 ASSOCIATION WITH PM+

The ID78K0-QB can automatically perform a series of operations in development processes, such as creating
source files -> compiling -> debugging -> correcting source files, in association with the PM+.
This chapter explains the following items related to association with the PM+.

For details of the PM+ functions, refer to the PM+ User's Manual.

Setting Build Mode

Registering Debugger To PM+ Project
- To Start ID78K0-QB From PM+

- Auto Load

Caution:  If a load module file is created by using the Windows command prompt, the function to associate

the ID78K0-QB with the PM+ cannot be used.

4.1 Setting Build Mode

To debug the load module file created by the PM+ on the ID78K0-QB at the source level, build to output symbol
information for debugging must be performed to create a load module file. This setting can be performed by select-

ing [Debug Build] on the PM+.
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4.2 Registering Debugger To PM+ Project

The debugger to be used or the load module files to be downloaded can be specified for each project in the

PM+.

4.2.1 Selecting debugger

The procedure for selecting the debugger is as follows:
The ID78K0-QB is registered as the debugger of the active project. The ID78K0-QB icon is displayed on the
toolbar of the PM+.

(1) Creating a new workspace

1) Select [File] menu -> [New Workspace...] on the PM+.
-> This opens the dialog box to create a hew workspace using the wizard format.

2) Creating the necessary settings for the workspace with the wizard, the Select Debugger dialog box will be
opened. Specify ID78K0-QB in this dialog box.

For details of the setting, refer to the User's manual.
(2) Using an existing workspace

1) Select [Tool] menu -> [Debugger Settings...] on the PM+.
-> The Debugger Settings dialog box will be opened.
2) Specify ID78K0-QB and click the [OK] button in this dialog box. For details of the setting, refer to the User's

manual.

Caution:  If [Execute symbol reset after download] in the Debugger Settings dialog box of the product with a
internal flash memory is selected, the contents of the internal flash memory are erased before
downloading. (When MINICUBE is connected)
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4.3 To Start ID78K0-QB From PM+

The ID78K0-QB can be started from the PM+ as follows:

- Click the ID78K0-QB starting button on the toolbar of the PM+.
- Select the [Build] menu -> [Debug] on the PM+.

- Select the [Build] menu -> [Build and Debug] on the PM+.

- Select the [Build] menu -> [Rebuild and Debug] on the PM+.

If the debugging environment of the ID78K0-QB is saved to a project file currently being used by the PM+, it will
be started in the debugging environment saved in the project file.
If the debugging environment of the ID78K0-QB is not saved to a project file being used by the PM+, the

Configuration dialog box is opened. At this time, the device type (chip name) cannot be changed.

Caution:  With the PM+, if too many source files are registered in a project, the number of files may exceed
the upper limit of the source path length that can be registered to the ID78K0-QB, the source files
consequently may not be displayed automatically.

For details on the source path length, refer to "(1) Source Path" in the Debugger Option dialog box.

4.3.1 Restoring debugging environment

The previous debugging environment can be restored by the following procedure when the ID78K0-QB is started

from the PM+:

1) Create a new workspace (project file: e.g., sample.prj) on the PM+N°te,

2) Start the ID78K0-QB from the PM+. Because a new project file is created, set items other than the device
type (chip name) in the Configuration dialog box in the same manner as when only the ID78K0-QB is
started.

3) Download the load module file to be debugged with the Download dialog box of the ID78K0-QB.

4) Debug the load module file on the ID78K0-QB.

5) Click the [Yes] button on the Exit Debugger dialog box when the ID78K0-QB is terminated.

-> The debugging environment will be saved to the project file (sample.prj) for the PM+ when the ID78KO0-
QB is terminated (the debug environment can also be saved to the sample.prj file by overwriting the project
file at times other than the completion of ID78K0-QB debugging).

6) When the ID78K0-QB is next started up after the sample.prj file is read by PM+, the debug environment at

the point when the project file was saved is automatically restored.

Note: In the ID78K0-QB and PM+, the environment information is saved to a project file and referenced.
The extension of the project file that can be used by the ID78K0-QB and PM+ is "prj". For the infor-

mation that is saved or restored by the project file, refer to the "User's manual” of each product.
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4.4 Auto Load

If a bug is found while the load module file is being debugged by the ID78K0-QB, correct the source file using the

following procedure. Compiling and re-downloading the file can be automatically executed (refer to "4.4.1 Auto load

by correcting source code").

The load module is downloaded again to the ID78K0-QB by compiling and linking the file on the PM+ with the
activated ID78K0-QB (refer to "4.4.2 Auto load by starting debugger").

Caution:  This processing cannot be performed if it is selected that the standard editor (idea-L) is used with
the PM+.

4.4.1 Auto load by correcting source code

Correct the source file for auto load as follows:

1) Open the source file to be corrected in the Source window. Select [File] menu -> [Open] and specify the file

to be corrected on the ID78K0-QB (if the file is already open in the Source Window, that window is
displayed in the forefront).

-> The specified file will be opened in the Source Window.
2) Select [Edit] menu -> [Edit Source] on the ID78K0-QB.

-> An editor will be opened and the specified source file will be read.
3) Correct the source file on the editor.

4) Terminate the editor.

Caution:  The CPU reset is not performed when the load module file is automatically downloaded. The debug
window that was opened when the editor was called, and each event setting will be restored. If the
previously used line or symbol has been deleted as a result of correcting the source file, the follow-
ing happens:

- A variable that was displayed is dimmed.
- The event mark of an event condition is displayed in

- A software breakpoint may be deleted.

5) Select [Build] menu -> [Build and Debug], or [Build] menu -> [Rebuild and Debug] on the PM+.
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4.4.2 Auto load by starting debugger

If the following operation is performed on the PM+ with the ID78K0-QB started, the load module will be
automatically downloaded to the ID78K0-QB.

- Selecting the [Build] menu -> [Build and Debug] on the PM+.
- Selecting the [Build] menu -> [Rebuild and Debug] on the PM+.

Remark:  Specify whether to use a CPU reset after downloading from [Debugger Settings...] on the [Tool]

menu of PM+ (a CPU reset is performed by default).
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This chapter explains about debug function of ID78K0-QB.

Table 5-1 Debug Function List (Flow of Debugging Operations)

Item

Refer To

To set the debugging environment

5.1 Setting Debugging Environment

To download the load module

5.2 Download Function, Upload Function

To display the source file and the disassemble
result

5.3 Source Display, Disassemble Display Function

To set a breakpoint

5.4 Break Function

To execute the user program

5.5 Program Execution Function

To check the variable value

5.6 Watch Function

To check and edit the memory contents

5.7 Memory Manipulation Function

To check and change the register variable

5.8 Register Manipulation Function

To check the execution time

5.9 Timer Function (When IECUBE Is Connected)

To check the trace data

5.10 Trace Function (When IECUBE Is Connected)

To check the code coverage measurement results

5.11 Coverage Measurement Function (When IECUBE Is

Connected)

To manage the events

5.12 Event Function

Snapshot function

5.13 Snapshot Function (When IECUBE Is Connected)

Stub function

5.14 Stub Function (When IECUBE Is Connected)

RAM Sampling

5.15 RRM Function

DMM Function

5.16 DMM Function

To save the debug environment and window status

5.17 Load/Save Function

Jump function, linking window and cautions

5.18 Functions Common To Each Window
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5.1 Setting Debugging Environment
This section explains the following items related to the setting debugging environment:

- Setting operating environment
- Setting option

- Setting mapping

5.1.1 Setting operating environment

The emulator operating environment settings are performed in the Configuration dialog box that is automatically
displayed when ID78K0-QB starts up.
If a project file already exists, the debugging environment can be restored by clicking the [Project...] button (refer

to "5.17.1 Debugging environment (project file)").

5.1.2 Setting option

Perform setting related to the debugger or emulator in the following setting dialog boxes.

- Configuration dialog box

- Extended Option dialog box
- Fail-safe Break dialog box

- RRM Setting dialog box

- Mask Option dialog box

- Flash Option dialog box

- Debugger Option dialog box

- Pseudo Emulation dialog box
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5.1.3 Setting mapping

The mapping settings are performed in the Configuration dialog box.

The following types of mapping attributes are available:

Table 5-2 Mapping Attribute

Attribute

Meaning

Internal ROM

Internal RAM (When IECUBE is connected)

A memory area specified as the internal ROM is equivalent to the internal
ROM of the target device (core). If the target device attempts writing to this
memory area, a write protect break occurs.

Internal High-speed RAM

A memory area specified as the internal high-speed RAM is equivalent to
the internal high-speed RAM of the target device (core).
The actual memory configuration depends on the target system.

Internal Extend RAM

A memory area specified as the internal extend RAM is equivalent to the
internal extend RAM of the target device (core).
The actual memory configuration depends on the target system.

Target

User area mapping

The memory area specified for user area mapping becomes the area to
accesses the memory in the target system or memory incorporated in the
CPU.

1/0 Protect

1/O protect area

An 1/O Protect area can be set in the area specified for the "target".

The 1/O protect area is displayed in the same manner as an area that is not
mapped (display symbol: ??), on the Memory window. By mapping an area
with this attribute, data cannot be read or written from/to this area by the
Memory window, on the area can therefore be protected from an illegal
access. To read or write the value of the area mapped with this attribute,
register the value in the SFR window or Watch window.

Stack

Only the Internal high-speed RAM area can be set as the stack area (the
Internal Extend RAM area cannot be set as the Stack area) (When IECUBE
is connected)

Note that if the Stack area is not specified, the entire Internal high-speed
RAM area (excluding the register area) is specified as the Stack area by
default.
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5.2 Download Function, Upload Function

ID78K0-QB allows downloading and uploading of object files in the formats listed in the following table: Table 5-
3, Table 5-4.

This section explains the following items:

- Download

- Upload

Remark: When MINICUBE is connected, the internal flash memory can be written and the load module can

be downloaded (refer to "5.7.4 Flash memory writing function (when MINICUBE is connected)").

5.2.1 Download

Object files are downloaded in the Download dialog box.

The corresponding source text file (Source window) is displayed by downloading load module files with debug

information.

(1) Format of file that can be downloaded

Format of file that can be downloaded is as follows:

Table 5-3 Type of File That Can Be Downloaded

Format Extension
Load module (XCOFF(.Ink, .Imf)) Load Module (*Ink:*.Imf)
Intel Hex format (Standard and extension) Hex Format (*.hex;*.hxb;* hxf)Notel
Motorola Hex format S type Hex Format [Bank](*.hex;*.hxb;*.hxf)Notel
(S0, S2, S3, S5, S7, S8 records) Hex Format [64KB] (*.hex;*.hxb;* hxfyNotel

Extended Tektronix Hex format

Binary data Binary Data (*.bin)Note2
Binary Data [Bank](*.bin)Not€2
Binary Data [64KB](*.bin)NOt€2

Coverage result (When IECUBE is connected) Coverage (*.cvb)

Notel: Includes the Hex format compatible with flash memory self-programming mode.
The format of a HEX file is automatically determined.
Hex Format(*.hex;*.hxb;*.hxf): When memory banks are not used
Hex Format [Bank] (*.hex;*.hxb;*.hxf): When memory banks are used (for memory banks)

Hex Format [64KB](*.hex;*.hxb;*.hxf): When memory banks are used (when memory capacity is

64 Kbytes or lower)
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Note2: Binary Data (*.bin): When memory banks are not used

Binary Data [Bank](*.bin): When memory banks are used (for memory banks)

(2) Allocation image when memory banks are used

The figure below shows an allocation image when a Hex format or binary data format file is downloaded when

memory banks are used.

[When "Hex Format [Bank] (*.hex)" or "Binary Data [Bank] (*.bin)" is specified]
(Internal Bank ROM Size: 96 Kbytes)

Binary Data [64KB](*.bin): When memory banks are used (when memory capacity is 64 Kbytes or

Ox5BFFF

0x58000
Ox4BFFF

0x48000
Ox3BFFF

0x38000
Ox2BFFF

0x28000
Ox1BFFF

0x18000
OxOBFFF

0x08000

0x00000

As seen on debugger

Bank 5 (16KB)

Loaded file

Bank 4 (16KB)

Bank 5 (16KB)

Bank 3 (16KB)

Bank 4 (16KB)

Bank 3 (16KB)

Bank 2 (16KB)

Bank 2 (16KB)

Bank 1 (16KB)

Bank 1 (16KB)

Bank 0 (16KB)

Bank O (16KB)

Common (32KB)

L[L]1/

Common (32KB)

OXLFFFF

0x1C000

0x18000

0x14000

0x10000

0x0C000

0x08000

0x00000
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[When "Hex Format [64KB] (*.hex)" or "Binary Data [64KB] (*.bin)" is specified]

Ox5BFFF

0x58000
Ox4BFFF

0x48000
O0x3BFFF

0x38000
O0x2BFFF

0x28000
Ox1BFFF

0x18000

OXOFFFF

OxOBFFF

0x08000

0x00000

As seen on debugger

Bank 5 (16KB)

Bank 4 (16KB)

Bank 3 (16KB)

Bank 2 (16KB)

Bank 1 (16KB)

Internal RAM, etc.

Bank O (16KB)

Common (32KB)

Loaded file
Ox5BFFF
< Bank 5 (16KB)

0x58000

Ox4BFFF
P Bank 4 (16KB)

0x48000

0x3BFFF

< Bank 3 (16KB)

0x38000

O0x2BFFF
- Bank 2 (16KB)

0x28000

Ox1BFFF
- Bank 1 (16KB)

0x18000

OXOFFFF
- Internal RAM, etc.

OXOBFFF
- Bank 0 (16KB)

0x08000
- Common (32KB)

0x00000
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5.2.2 Upload

Uploading of memory contents, etc., is performed in the Upload dialog box. The saving range can be set.

(1) Format of file that can be uploaded

Format of file that can be uploaded is as follows:

Table 5-4 Type of File That Can Be Uploaded

Extension Format
Intel Hex (*.hex) Intel Hex format Extension (20-bit addresses)
Motorola Hex (*.hex) Motorola Hex format S type (S0,52,S8 -24 bit-address)
Tektro Hex (*.hex) Extended Tektronix Hex format
Binary Data (*.bin) Binary data
Coverage (*.cvb) Coverage results (When IECUBE is connected)
Remark: If a coverage result is uploaded when memory banks are used, all the memory areas (shaded por-

tions in the figure below) are saved (when internal bank ROM size is 48 Kbytes). (When IECUBE is

connected)

OX2FFFF

OX2BFFF
Bank 2 (16KB)
0x28000

Ox1BFFF

Bank 1 (16KB)

0x18000

OXOFFFF

OxOBFFF

Bank 0 (16KB)

0x08000

Common (32KB)

0x00000
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(2) Storage image when memory banks are used

The figure below shows a storage image when a Hex format or binary data format file is uploaded when memory

banks are used.

The storage result differs depending on whether a 0x10000 or higher address or an address lower than 0x10000

is specified as the end address of the stored address range, as shown below.

[When a 0x10000 or higher address is specified as the end address]

As seen on debugger
Ox5BFFF
Bank 5 (16KB) Stored file
0x58000
Ox1FFFF
Ox4BFFF
Bank 4 (16KB) Bank 5 (16KB)
0x48000 0x1C000
Ox3BFFF Bank 4 (16KB)
Bank 3 (16KB)
0x38000 T 0x18000
Bank 3 (16KB)
Ox2BFFF
Bank 2 (16KB) 0x14000
0x28000 \ Bank 2 (16KB)
Ox1BFFF Bank 1 (16KB) 0x10000
an
0x18000 T Bank 1 (16KB)
OXOBFFF 0x0C000
Bank 0 (16KB) [ Bank 0 (16KB)
0x08000 0x08000
Common (32KB) —_— Common (32KB)
0x00000 0x00000
[When an address lower than 0x10000 is specified as the end address]
As seen on debugger Stored file
OXOFFFF OXOFFFF
Internal RAM. etc. < Internal RAM, etc.
OXOBFFF OXOBFFF
Bank 0 (16KB) - Bank 0 (16KB)
0x08000 0x08000
-
Common (32KB) Common (32KB)
0x00000 0x00000
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5.3 Source Display, Disassemble Display Function

Source file display is performed in the Source window. Disassemble display and line assembly are performed in

the Assemble window.
This section explains the following items:

- Source display
- Disassemble display
- Mixed display mode (Source window)

- Convert symbol (symbol to address)

Remark:  The locations for which coverage measurement is executed in the user program are displayed in
the Source window and Assemble window (refer to "5.11.3 Display of locations for which coverage

measurement is executed").

5.3.1 Source display

The corresponding text file is displayed in the Source window by downloading a load module file having debug
information.

The display start position can be changed in the Source Text Move dialog box displayed by selecting [View]
menu -> [Move...].

Specifications related to the tab size, display font, etc., and specification of the source path are made in the
Debugger Option dialog box. Specify a searching method in the Source Search dialog box opened by clicking the

[Search...] button. The search result is highlighted in the Source window.

Table 5-5 File Type Can Be Displayed

File Type (Extension) Meaning
Source (*.c, *.s, *.asm) Source file
(The extension can be changed in the Debugger Option dialog box.)
Text (*.txt) Text file
All (*.%) All files
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5.3.2 Disassemble display

Disassemble display is performed in the Assemble window.

The display start position can be changed in the Address Move dialog box opened by selecting [View] menu ->

[Move...].
Offset display and register name display are specified in the Debugger Option dialog box.
Specify a searching method in the Assemble Search dialog box opened by clicking the [Search...] button. The

search result is highlighted in the Assemble window.

5.3.3 Mixed display mode (Source window)

Programs can be disassembled and displayed combined with the source file by selecting [View] menu -> [Mix] in

the Source window. The contents displayed in the mixed display mode can be saved as a view file.

Normal display mode

53 * Timer oet *

59 TUM1 = 0200,

a4 CE1T = 1;

i1 time_over = 0; b

In the normal display mode, general text files can be displayed as well as source files.

Mixed display mode

) % Timer Set */
A0 TUMT = 0x200;
0000394 20660002 mowesa Qx200, r0, r12
0000398 GOGET40F2 zt.h r12, TUKI
G0 CE1T =1;
0000390 cO3fd2f2 zetl Ox7, THCI
61 time_over = 0
00003 A0 44020000 mowhi QxQ, ep, rl
000 A B1071184 + o ri) =0y hFO 1] -]

If a program code corresponds to the line of the displayed source file, the disassembly line is displayed next to
the source line. The label of the address, code data, and disassembled mnemonic are displayed (the display

start position of the mnemonic is adjusted by the set value of the tab size).

Caution:  The mixed display mode is valid only when the load module is downloaded and the symbol infor-

mation is read, and the corresponding source file is displayed.

Remark:  When scrolling is performed using the cursor keys in the Mixed display mode, excessive scrolling

may occur. Also, scrolling down to the last line may not be possible using the cursor keys.
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5.3.4 Convert symbol (symbol to address)

In the Symbol To Address dialog box, can be displayed the address of the specified variable or function, or the
value of the specified symbol.
Convert symbol is performed by selecting the character string to be converted in the Source window or

Assemble window, and then selecting context menu -> [Symbol...].

The Specification symbols is indicated below.

Table 5-6 Specifying Symbols

Conversion Target

Specification Method

Variable var
file#var(to specify a static variable with file name)
func#var(to specify a static variable with function name)
file#func#var(to specify a static variable with file name and function name)
Function func
file#func (to specify a static function with file name)
Label label
file#label(to specify a local label with file name)
EQU symbol equsym
file#tequsym(to specify a local EQU symbol with file name)
Bit symbol bitsym

file#bitsym(to specify a local bit symbol with file name)

Line number of source file

file#no
prog$file#no

I/O port name portname
SFR name sfrname

Register name regname
PSW flag name pswname

Remark:  Separator "#"

"#" is used as a separator for file names, variables, function names, and line numbers. If a speci-

fied symbol is not found in the scope, all symbols (static variables, static functions, local labels) are

searched.
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5.4 Break Function

The break function is used to stop execution of the user program by the CPU and operation of the tracer.

This section explains the following items:

- Break types
- Breakpoint setting

- Setting breaks to variables

- Hardware break and software break

- Fail-safe break

5.4.1 Break types

The ID78K0-QB has the following break functions.

Table 5-7 Break Types

Item

Contents

Hardware break Note1
(Event detection break)

Function to stop user program execution upon detection of the set
break event condition.
-> Refer to "5.4.2 Breakpoint setting".

Software break Notel

Function to replace the instruction at the specified address software
break instruction and stop the user program executed (refer to "5.4.4
Hardware break and software break").
-> Refer to "5.4.2 Breakpoint setting".

[Come Here] break Note?
(Simple break)

Function to stop user program execution selected by selecting [Run]
menu -> [Come Here] upon detection of address specified in the
Source window the Assemble window.

Break on satisfaction of condition of
step execution

Function to stop execution upon satisfaction of the stop condition of
each command ([Step In], [Next Over], [Return Out], [Slowmotion]).

Forced break

Function to forcibly stop execution by selecting [Run] menu
-> [Stop], or selecting the STOP button.
It is valid for all the execution commands.

Fail-safe break
(when IECUBE is connected)

Function to forcibly stop execution when the user program performs
an illegal operation in relation to the memory or registers (refer to
"5.4.5 Fail-safe break").

-> Refer to " Fail-safe Break dialog box".

Time-out break
(when IECUBE is connected)

Function to stop user program execution when the measurement
time exceeds the specified time-out time (refer to " Timer dialog
box").

Notel: This break is valid for [Go], [Go & GO], [Come Here] and [Restart].

Note2: After user program execution has been stopped, the breakpoint by this function is eliminated.

During execution of a user program by this function, break events set before the cursor position

does not occur.
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5.4.2 Breakpoint setting

Breakpoints can simply be set to the desired location by clicking in the Source window or Assemble window.
Since breakpoints are set as break event conditions and managed using the Event Function, restrictions apply to

the number of breakpoints that can be set (refer to "5.12.4 Number of enabled events for each event condition”).

Caution:  When MINICUBE is connected, no breakpoints can be set or deleted during user program execu-

tion.

(1) Breakpoint setting method
Breakpoints are executed by clicking lines in which " * " is displayed (lines where program code exists).

In the default setting, software breakpoint (B) is set, but if [Breakpoint] is selected in the context menu, hardware
breakpoint (B, or B) is set.
If a breakpoint is set on a line on which an event breakpoint has already been set, "A" indicating that multiple

events have been set is marked (refer to "Table 6-7 Event Setting Status (Event Mark)").

Caution: A software breakpoint cannot be set/delete in an externally mapped ROM area.

Remark: Breaks set by default can also be changed in the Extended Option dialog box.

Figure 5-1 Breakpoint Setting

Click the asterisk (*; program code) in this area.

E Source (serial.c)

Search. | << | 3 | ‘atch | Quick. | Refresh Close
3 ft set baudrate #/f &
* a2 UAOCTLT = UART_CTL1_115200BPS; o
b 33 UAOCTL? = UART_CTL2 _115200BPS:
34
28 /% uart enable (and THE, RKEE zet ta 1) %/
36 % 8 data bits, no parity e
3 /% enable receive and transmit lines  #/
a8 USOCTLO = ¢ UART_CTLO_DATALENGTH_8 | UART_CTLO_PARITY_MOME |
24 USRT_CTLO_L3E | UART_CTLO_STOPBIT_T J;
40 UAOCTLO =  UART_CTLO_PWR | UART_CTLO_EMABLE_TX | UART_CTLO_
41 { UART_CTLO_DATALENGTH_8 | UART_CTLO_PARITY_MONE |
* 42 USRT_CTLO _L3B);
43
44 whilel 1 3
45 unsigned char data;
+ 48 for( data = 1; data ¢ 25B; datat+ )i
B 47
43

43 S UADTSF = UADSTR.? & tranzlation status f|
> il while{ UADTEF == 1 J:

~EEEE
|
e
i
oo
- |#4[rr] 4

(2) Deleting a breakpoint method

Click the position at which the breakpoint to be deleted is set.

At the same time as setting is performed, in the default setting, software breakpoint (B) is deleted, but if
[Breakpoint] is selected in the context menu, hardware breakpoint (B, or B) is deleted.

As a result of deletion, If another event remains, however, the mark of that event is displayed.
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5.4.3 Setting breaks to variables

Access breaks can easily be set to variables from the context menu in the Source window or Watch window.

Figure 5-2 Setting Break to Variable

Add..
COLLIMK

Delete p Doty | Refresh | Gic
q

LNOANNNED
column Break when Access to thiz Variable

Columnline Break when Write to thiz Variable
Break when Read from thiz Variable
Clear

Event ¥

Chanee Watch..
Delete Watch

< | Bin »

5.4.4 Hardware break and software break

(1) Hardware break
Hardware breaks are breaks that are set using one hardware resource per event condition.
Therefore, in the ID78K0-QB, they are managed using "5.12 Event Function" as break event conditions.

The number of valid break points varies depending on the device (refer to "5.12.4 Number of enabled events for

each event condition").

(2) Software break
Software breaks are breaks that are set by rewriting instructions of specified addresses to software break

instructions. But settings to external ROM, stopping at variable access timing, etc., cannot be specified.

Caution:  If a software break is set to the execution start address in order to re-execute the code in the exe-
cution start address, the following events which are set to the address are not generated. (When
IECUBE is connected)
1) Start of section trace
2) Start of section measurement
3) Trace delay trigger
4) Event after execution
5) Access event

To re-execute the code in the execution start address, use a break for the event before execution.

Table 5-8 The Number of Valid Software Break

Connected IE Valid Number

IECUBE 2000
MINICUBE
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Software break is managed by the Software Break Manager.

Figure 5-3 Management of Software Breaks

& Software Break Manager

Enable | Disable | Delete | Delete All |  Close |
Mame | Brk | File#Line / Symbal+Diffzet | Address |
Swb00001 > TESTG# 0170
Swh00002 TESTCH# 172

5.4.5 Fail-safe break

Fail-safe break function to forcibly stop execution when the user program performs an illegal operation in relation
to the memory or registers.
The fail-safe break settings are performed in the Fail-safe Break dialog box.

Individual settings are possible by selecting check boxes.

Figure 5-4 Fail-safe Break Setting

Fail-safe Break @
v Stack Cwerflom (0] 4

v Fetch From Fetch Pratect fArea v Stack Underflom Cance|

¥ Read From Read Protect frea v Read From Uninitialized RAM _H;D—
v Write To Wiite Protect Area [v &ccess To Mon Mapped Area

v ficcess To Mon-existing SFR. v Uninitialized Stack Pointer

[v Read From Read Protect SFR. [v Fail-zate From Peripheral

[w ‘Wite To Wirite Protect SFR
v Too Big IMS/TAS/BANEK Value
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5.5 Program Execution Function

The program execution function is used to start/stop execution of the user program by the CPU and operation of
the tracer.
Through user program execution, the program counter (PC) advances until the set breakpoint or forced break

(refer to "5.4 Break Function").

Remark:  While the user program is being executed, trace event condition and timer event condition can be

set (refer to " Trace dialog box", " Timer dialog box").

The following types of ID78K0-QB execution functions are provided. They are operated using the execution

buttons on the toolbar , or from the [Run] menu.

Figure 5-5 Execution Button

- - L - | kM —

ReGo| Go | Go Ret | Ztep | Ower | Res

Figure 5-6 [Run] Menu
File Edit View Option BEIGM Event Browsze Jump  Simulator  Window  Help

Bestart F4
Gio F&
[enore break pointz and Go Ctrl+FG
Return Out F7
Step In Fa
Mext Owver F10
Gio & Go
Slowmation
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Table 5-9 Type of Execution

Iltems Contents
estart e is reset and the user program is executed starting from address
R The CPU i dth i d ing f dd
> RESET. This is the same operation as "executing [CPU Reset]before execution
of the user program and executing [Go]".
o] e user program is executed starting from the address indicated by the
G Th i d ing f he add indi d by th

L

current PC register, and execution continues until a break condition (refer to
"5.4.1 Break types") is established.

[Ignore break points and Go]

m |

The user program is executed starting from the address indicated by the
current PC register Execution of the user program continues, ignoring set
breakpoints.

[Return Out]

H

The user program is executed until execution returns to the calling function
described in C language.

[Step In]
.|

In the source mode, step execution of one line of the source text is performed
starting from the current PC register value and the contents of each window are
updated.

In the instruction mode, one instruction is executed from the current PC register
value and the contents of each window are updated.

[Next Over]

|

CALL / CALLT / CALLF instruction

Next step execution is performed, assuming the function or subroutine called by
the CALL / CALLT / CALLF instruction as one step (step execution continues
until the nesting level becomes the same as when the CALL / CALLT / CALLF
instruction was executed).

Instruction other than CALL / CALLT / CALLF

The same processing as [Step In] is performed.

[Start From Here]

This command executes the user program starting from the specified address.
Execution of the user program is stopped when a set break event condition is
satisfied.

[Come Here]

The user program is executed from the address indicated by the current PC
register to the address selected in the line/address display area of the Source
window or Assemble window, and then a break occurs.

While the user program is being executed, the break event currently set does
not occur.

[Go & Go]

The user program is executed starting from the address indicated by the
current PC register and stopped if a set break event condition is satisfied. The
contents of each window are updated, and execution of the user program is
resumed from the address at which the program was stopped.

This operation is repeated until the user executes [Stop].

[Slowmotion]

Step execution of one line is performed from the address indicated by the
current PC register value in the source mode. In the instruction mode, step
execution of one instruction is performed. The contents of each window are
updated each time step execution is performed.

This operation is repeated until the user executes [Stop].

[CPU Reset]

2

Resets the CPU.

[Stop]

i

Forcibly stops program execution.
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5.6 Watch Function

This section explains the following items related to the watch function:

- Displaying and changing data values

- Displaying and changing local variable values

- Registering and deleting watch data

- Changing watch data

- Temporarily displaying and changing data values
- Callout watch function

- Stack trace display function

5.6.1 Displaying and changing data values

Data values are displayed and changed in the Watch window. Shifts in data values can be checked by
registering watch data.

The display format is specified in the Debugger Option dialog box.

Figure 5-7 Watch Window

Add... I Delete I Up I Dawvn I Refresh I Close I
v ] |EIxEIIJ
-caar m xFCFBA

ca¥ar [0x0] 0200

caar [0x1] 0x00
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cafar [0x3] 000

ca¥ar [0x4] 000

cafar [0x5] 000

ca¥ar [0xE] 000

ca¥far [0x7] 000

ca¥ar [0x8] 000

cafar [0x9] 0x00
| vl | 3

Figure 5-8 Specification of the Display Format (Debugger Option Dialog Box)

‘Watch Default

Sige: |Elyte ﬂ Radix: |He>< ﬂ
Show Variable Tvpe: 7 Cin o Ciff
Larnguage: v " ASM
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5.6.2 Displaying and changing local variable values

Local variables are displayed and changed in the Local Variable window.
Local variables within the current function are automatically displayed in this window. (Variable addition/deletion

is not possible.)

Figure 5-9 Local Variable Window

B Local Yariable (zample)

Refresh Cloze

5.6.3 Registering and deleting watch data

Data can be registered to the Watch window from the Source window or Assemble window. This is simply done
by selecting the variable or symbol name in the respective window, and then clicking the [Watch] button.

Registration is also possible with the following method.

- Drag and drop the selected variable or symbol name directly on the Watch Window (refer to "5.18.4 Drag &
drop function").

- Click the [Add] button in the Quick Watch dialog box or Add Watch dialog box.

To delete watch data, click the variable name or symbol name (multiple selections can also be made using the
Shift key or Ctrl key), and then click the [Delete] button. However, lines with an expanded hierarchy, such as

elements of an array, and members of structures and unions, cannot be deleted.
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5.6.4 Changing watch data

Watch data is changed in the Change Watch dialog box.

Note that the symbol name can be changed even if it results in duplication of a hame already in use with existing

data.

Figure 5-10 Change Watch Dialog Box

GChanee Watch El

Hame: E LJ id
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5.6.5 Temporarily displaying and changing data values

Data values are temporarily displayed and changed in the Quick Watch dialog box.
Select the desired variable or symbol name in the Source window or Assemble window and click the [Quick...]

button to perform watch data registration.

The display radix, the display size, and the number of data to be displayed can be changed in this window.

Figure 5-11 Quick Watch Dialog Box
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5.6.6 Callout watch function

The corresponding variable value pops up when the mouse cursor is placed over a selected variable in the

Source window or Assemble window.

Figure 5-12 Callout Watch Function

Tr
18] |void maint vaid )

+ i
.
GBS —IMITIAL_MODE_P1;

i 22 FM4 = IMITIAL_MODE_P4;

*
(=)

5.6.7 Stack trace display function

This function displays the stack contents of the current user program in the Stack window.

Figure 5-13 Stack Window
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5.7 Memory Manipulation Function

This section explains the following items related to the memory manipulation:

Verify check, etc., is specified in the Extended Option dialog box.

- Displaying and changing memory contents
- Filling, copying, and comparing memory contents
- Access monitor function (when IECUBE is connected)

- Flash memory writing function (when MINICUBE is connected)

5.7.1 Displaying and changing memory contents

In the Memory window, the memory contents can be displayed or changed by using mnemonic codes,
hexadecimal codes, and ASCII codes. Searching is done in the Memory Search dialog box displayed by clicking
the [Search...] button. The results of search is highlighted in the Memory window.

The display start position can be changed in the Address Move dialog box displayed by selecting [View] menu ->
[Move...].

The variables and data allocated to the sampling range can be displayed in real time even during program
execution (refer to "5.15 RRM Function").

Remark:  The address width changes when memory banks are used.

5.7.2 Filling, copying, and comparing memory contents

Memory contents are Filled, copied, and compared in the Memory Fill dialog box, Memory Copy dialog box, and

Memory Compare dialog box displayed by selecting [Edit] menu -> [Memory] -> [Fill.../Copy.../Compare...].

The comparison results are displayed in the Memory Compare Result dialog box.

Remark:  The address width changes when memory banks are used.
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5.7.3 Access monitor function (when IECUBE is connected)

The access monitor function displays the access status (read, write, read & write) for the sampling range of the

RRM Function using different colors in the Memory window.
The access monitor view is available only when "Byte" is selected for the display units.
Colors are not displayed in the ASCII display area. Cumulative display setting and access status display can be

cleared by selecting [View] menu -> [Access Monitoring].

Caution:  The value of memory rewritten via DMA during program execution, and the value of memory rewrit-

ten from the ID78K0-QB cannot be displayed on the access monitor.
Remark: Data fetched from the internal ROM area is displayed as read information.

Figure 5-14 Access Monitor Function (Memory Window)
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5.7.4 Flash memory writing function (when MINICUBE is connected)

With the ID78K0-QB, the internal flash memory can be written and the load module can be downloaded by the
same access method as an ordinary memory operation.

The data on the internal flash memory can be changed from the Memory window, Assemble window, Watch
window, Memory Fill dialog box and Memory Copy dialog box, without having to be aware that the data is that of
the internal flash memory. The load module can also be downloaded to the internal flash memory by using the flash

self-programming function (refer to " Flash Option dialog box").

Caution:  No data can be written to the internal flash memory during user program execution.
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5.8 Register Manipulation Function

This section explains the following items related to the register manipulation function.

- Displaying and changing register contents

- Displaying and changing SFR contents

- Displaying and changing I/O port contents

5.8.1 Displaying and changing register contents

Register contents can be displayed and changed in the Register window.

Register name display switching (absolute name/function name) can be done in the Debugger Option dialog

box.

Figure 5-15 Absolute Name/Function Name Switching

Dizfssemble
Show Offzet:

[~ Label ¥ Mnemonic

=IEr Mame:

* Function Name
" _Abzolute

Table 5-10 Absolute Name to Function Name Correspondence

Function Name Absolute Name

Pair Register Register Pair Register Register
ax X rp0 ro
a rl
bc c rpl r2
b r3
de e rp2 r4
d r5
hi | rp3 ré
h r7
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5.8.2 Displaying and changing SFR contents

The SFR contents can be displayed and changed in the SFR window.

The display start position can be changed in the Address Move dialog box displayed by selecting [View] menu ->
[Move...].

The display register is selected in the SFR Select dialog box.

Figure 5-16 Displaying SFR 