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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 sal es 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.

Y ou should not ater, 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. Y ou 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. 'Y ou 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 el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace 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 heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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represents information on the product at the time of publication and is subject to change by
Renesas Electronics Corp. without notice. Please review the latest information published by
Renesas Electronics Corp. through various means, including the Renesas Electronics Corp.
website (http://www.renesas.com).
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——  N\|otes regarding these materia|s |

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas
products for their use. Renesas neither makes warranties or representations with respect to the accuracy or
completeness of the information contained in this document nor grants any license to any intellectual property rights
or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of
the use of any information in this document, including, but not limited to, product data, diagrams, charts, programs,
algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military applications
such as the development of weapons of mass destruction or for the purpose of any other military use. When exporting
the products or technology described herein, you should follow the applicable export control laws and regulations, and
procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this document, please
confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas such as that disclosed through our website.
(http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no
liability whatsoever for any damages incurred as a result of errors or omissions in the information included in this
document.

6.  When using or otherwise relying on the information in this document, you should evaluate the information in light of
the total system before deciding about the applicability of such information to the intended application. Renesas
makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this
document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not
designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of which may
cause a direct threat to human life or create a risk of human injury or which require especially high quality and
reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion
control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you are considering
the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall have no
liability for damages arising out of the uses set forth above.

8.  Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

1) artificial life support devices or systems

2) surgical implantations

3) healthcare intervention (e.g., excision, administration of medication, etc.)

4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use
Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas Technology Corp., its
affiliated companies and their officers, directors, and employees against any and all damages arising out of such
applications.

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

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Please
be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage caused
by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products are
attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You should
implement safety measures so that Renesas products may not be easily detached from your products. Renesas shall
have no liability for damages arising out of such detachment.

12. You should not use the products or the technology described in this document for the purpose of military applications
such as the development of weapons of mass destruction or for the purpose of any other military use. When exporting
the products or technology described herein, you should follow the applicable export control laws and regulations, and
procedures required by such laws and regulations.

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

(c) 2008. Renesas Technology Corp., All rights reserved.
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Microsoft, MS, and MS-DOS are registered trademarks of Microsoft Corporation.

Windows(R) XP and Windows(R) 2000 Professional are registered trademarks of Microsoft Corporation.
IBM and PC/AT are registered trademarks of International Business Machines Corporation.

Pentium is a registered trademark of Intel Corporation.

Adobe and Acrobat are trademarks of Adobe Systems Incorporated.
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Introduction

Notes
Renesas reserves the right to change, wholly or partially, the specifications, design, user's manual, and
other documentation at any time without notice.
This user's manual and emulator product are copyrighted and all rights are reserved by Renesas. No part
of this user's manual, all or part, may be reproduced or duplicated in any form, in hard-copy or
machine-readable form, by any means available without Renesas' prior written consent.

Trademarks
All brand or product names used in this manual are trademarks or registered trademarks of their respective
companies or organizations.

Copyright
(c) Renesas Technology Corp. 2007. All rights reserved by Renesas Technology Corp.

Website: http://www.renesas.com/e8a (Global site)

http://japan.renesas.com/e8a (Japan site)

Glossary
CPU Central Processing Unit PC Program Counter
HEW  High-performance Embedded Workshop RSK Renesas Starter Kit

LED Light Emitting Diode

(6)
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1. Overview

1.1. Overview of This Guide

This introductory guide is intended for first-time users of the E8a emulator. It provides simple descriptions
regarding the E8a emulator to help the user easily follow a straight path from unpacking of the emulator to
running and stopping a program without getting lost on the way.

This guide assumes that the user who purchased E8a emulator uses the CPU board contained in Renesas
Starter Kit for R8C/1B as the user system; however, the E8a emulator can also be used for systems which

incorporate other R8C family products with the same operating procedures.

The operating procedures are described in sections 4 through 6. Section 7 gives the procedure for using the
E8a as a programmer of the on-chip flash memory rather than as a debugger. By proceeding along the steps in
the flowchart below, you can get some practical experience with the E8a, starting with installation of the

program and simple examples of usage to programming the on-chip flash memory of a microcomputer.

C Unpacking >

Section 4
Installing the Software

Section 5
Installing the Driver

Section 6
Let's Try Using the Emulator

Section 7
Programming of On-Chip
Flash Memory

A\ 4

Now you have successfully completed a

course on emulator usage procedures.

Figure 1.1  Flowchart of Procedure Descriptions

This guide assumes the use of the following machines and tools.
(1) Host computer
(2) E8a emulator
(3) CPU board (Renesas Starter Kit for R8C/1B)

1



2. Components and Environment

This section shows the components of the E8a emulator and the devices and environment needed to use the

E8a emulator. Unpack the E8a emulator package and check the components against the component list.

2.1. Components

Table 2.1 is a list of the E8a emulator components.

Table 2.1  Components of the E8a emulator

Product Name Quantity
ROEOOO08AKCEQOQ (E8a emulator) 1
USB cable 1
User system interface cable 1
CD-ROM 1

E8a emulator USB cable

User system interface cable

Packing Box

Renesas Microcomputer
Development System

Figure 2.1  E8a Emulator Product Package

Note: The above picture shows the product taken out of the electrically conductive bag.




2.2. Operating Environment

The software products provided together with the E8a emulator operate on the host computer and OS

version shown in table 2.2.

Table 2.2  Operating Environment

Host computer

IBM PC/AT with the USB1.1 interface

0S

Microsoft Windows 2000 or XP

CPU Pentiumlll 600 MHz or higher-performance CPU
Memory 128 Mbytes or more
HDD Installation disc capacity: 100 Mbytes or more

2.3. CPU Board (Renesas Starter Kit for R8C/1B)

This guide uses the CPU board contained in Renesas Starter Kit instead of the user system. The RSK

contains both of the CPU board and the E8a emulator; however, this guide assumes that the user will

purchase the single unit of the E8a emulator and use the RSK's CPU board only.

The CPU board of Renesas Starter Kit for RBC/1B has the Renesas Technology 16-bit single-chip

microcomputer R8C/1B (product code: R5F211B4).

The Renesas Starter Kit for R8C/1B is also available from Digi-Key Corporation (URL:

http://digikey.com/).

2.4. CD-ROM

The CD-ROM provided together with the E8a emulator includes the software products necessary for

program development and the online manual. The following shows the contents of the CD-ROM.

CD-ROM
|- EBa Emulator Debugger

E8a Emulator Software

- High-performance Embedded Workshop

- R8C E8a Emulator Debugger

- H8 Tiny/Super Low Power E8a Debugger

- M16C E8a Emulator Debugger

- M32C E8a Emulator Debugger

- 740 E8a Emulator Debugger

- Free evaluation-version M3T-NC30WA

- Free evaluation-version M3T-NC308WA

- Free evaluation-version C/C++ compiler package
for H8SX, H8S, and H8 family

- Free evaluation-version M3T-SRA74

- E8a Self Check Program

ICC740

- Free evaluation-version M3T-ICC740
Flash Development Toolkit
Free evaluation-version Flash Development Toolkit

AutoUpdate

AutoUpdate Utility

Figure 2.2

V.1.00 Release 00
V.4.02.00
V.1.00.00
V.1.00.00
V.1.00.00
V.1.00.00
V.1.00.00
V.5.43 Release 00
V.5.41 Release 01

V.6.01 Release 03
V.4.10 Release 02
V.1.00.01

V.1.01 Release 02
V.4.00 Release 00

V.1.03.00

Contents of E8a Emulator CD-ROM




Note: Versions of each product differ according to the timing of the E8a emulator shipment. This guide assumes
that the E8a emulator software V.1.00 Release 00 will be used. For the software, download the latest
version from the Renesas website or update the software provided in this product using the AutoUpdate

Utility after it has been installed.

2.5. Machine to be Prepared by the User

Please prepare the following machine.

- Host computer

After the software in the CD-ROM has been installed, the latest versions can be easily found through the
installed AutoUpdate Utility.




3. Product Specifications

3.1. C Compiler

The free evaluation-version C compiler package for the M16C series is provided in the CD-ROM. This C
compiler package creates a debugging information file from the C or assembly-language source programs.
Note that the free evaluation version has limitations in comparison with the production-version C compiler.

For the limitations, refer to section 8.1, Limitations on Free Evaluation-Version C Compiler.

3.2. High-performance Embedded Workshop

The High-performance Embedded Workshop integrates software development tools, such as the C
compiler, assembler, emulator software, and editor, into a common graphical user interface (GUI) to make

software development more efficient.

3.3. Emulator Software

The emulator software operates on the host computer and communicates with the firmware that is stored
in the flash memory in the target microcomputer on the user system board to provide high-level debugging
functions. This emulator software has the following features.

1) Source-line debugging is available in assembly language, structured assembly language, and C

language.

2) Event breakpoints with four address conditions or with two address conditions and one data

condition are available. Software breaks can be set for up to 255 points.

3) The branch-trace function of the microcomputer shows the trace information of last four branch

instructions (address, instruction, label, and source code).

4) The user program can be debugged in realtime at the maximum operating frequency by writing it to

the flash memory in the target microcomputer.




4. Installing the Software

4.1. Installing the Provided Software

4.1.1. Before Starting Installation

1) Do not connect the E8a emulator to the host computer before the provided software is installed.
- Installing the provided software transfers the E8a emulator driver to the host computer, and the [Found
New Hardware] processing will automatically start.
- If you connect the E8a emulator body to the host computer before installing the provided software, the
host computer will not recognize the E8a because no driver for the E8a is found. In such a case, use the
Windows device manager to delete the unknown USB device. Then install the provided software and

connect the E8a to the host computer.

2) When you have both the free evaluation version and the production version of the compiler, use the
production version.
- If you have installed the production-version C compiler package for the M16C series, or if you purchased
a production-version compiler package and E8a emulator together, you do not need to install the
free-evaluation version included in the E8a emulator CD-ROM,; only install the E8a emulator debugger
through the [Select Features] dialog box described in section 4.1.2 (13).
- For the limitations on the free evaluation-version C compiler package for the M16C series, refer to section
8.1, Limitations on Free Evaluation-Version C Compiler.
3) Dialog Boxes for Installation
- If you have installed the High-performance Embedded Workshop in the target host computer, some dialog

boxes may be skipped during the provided software installation.

4.1.2. How to Install the Software

(1) The following shows the procedure for installing the software necessary for the E8a emulator. Insert the
E8a emulator CD-ROM in the host computer and the installation program will automatically start through
the automatic play function of the drive.

If the installation program does not start, execute HewlnstMan.exe from the CD-ROM.




(2) The [High-performance Embedded Workshop Install Manager] dialog box will appear. For the first-time

installation, [Install Manager Help] will also appear for confirmation. Click on the [Close] button on the
window title to close [Install Manager Help].

cale Print  Oplions
Contents | Spemch | 2t
e _ 1
[5] Operating Environment
- [£] Basic Operations
ecautions ou for us; e Renesas
[ Precaut Tharic you for nsing the R
Integrated Development Environment
rformance Embedded Workshop Install Manager P T .
Lid P o Overview of High-performance
Read first Embedded Workshop
G Installation et pertosinance Boedded
e youimesl Wortkshep iz an Integrated Development
. . = Environment of Renesas Technology that
Multi installation Maintenance supports all the development phases of
Acti embedded applications for Renesas
‘-c e Input User Information microcontrollers. A simple and high
o functional mtegrated development ~
el S | e
Detail -
Mt‘f The High-performance Embedded Waorkshop Install
| Manager is the utility that guides you through steps
1 M—':-*—-_:" as you install the integrated development
e environment High-p Ei p
[ R— It permits you to install two or more instances of the S
] High-p E pin a single ok "o,
- PC.
Non-active

Exit

Figure 4.1  High-performance Embedded Workshop Install Manager

After confirming [Install Manager Help], enter user information by selecting the [Input User Information]

button in the [High-performance Embedded Workshop Install Manager] dialog box. Entering user
information can be omitted from the second time.

High-performance Embedded Workshop Install Manager

Read first ‘
RENESAS
Everywhere you imagine. Installation ]
Multi installation Maintenance
Active Input User Information
iﬂhh-pﬂlbm
Embedded
-~ Detail
Swltch over! t‘ = The High-performance Embedded Workshop Install
Manager is the utility that guides you through steps
H"'ﬁm_j“' as you install the integrated development
Ew environment High-performance Embedded Workshop.
""?""': hprrtormanca. It permits you to install two or more instances of the
n ‘Warkshop? High-performance Embedded Workshop in a single
- PC.
Non-active

Exit

Figure 4.2  Top Menu of the High-performance Embedded Workshop Install Manager
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4)

The [Input User Information] dialog box will appear. Enter each item and click on the [Save] button.

Input User Information

Company: |,.o.0.0<

Address: |)ooo-ooo-o<

Section: |,o.oo<

User Name: |,.o.0.0<

Tel: |m_m_m
Fax: |m.m.mo<
E-mail: |xxx+@mm

mw Close

Figure 4.3  Entering User Information

After entering user information, click on the [Installation] button.

High-performance Embedded Workshop Install Manager

Read first ‘
LENESAS
Everywhere you imagine. Installation
——
Multi installation Maintenance ‘
Actve Input User Information ‘
Higl
!mlndﬁ-d‘
Worehon Detail
Switch over! f‘ The High-performance Embedded Workshop Install
Manager is the utility that guides you through steps
m 'm.-": 1 as you install the integrated development
EW“ environment High-performance Embedded Yorkshop.
""‘:"": i pertormanca. It permits you to install two or more instances of the
Workshop® High-performance Embedded Yorkshop in a single
PC.
Non-active

Exit

Figure 4.4  Starting Installation




(6) The [Choice of an installation mode] dialog box will appear. Select the [Install a High-performance
Embedded Workshop for the first time.] radio button at the top of the installation methods and click on the
[Next] button.

Choice of an installation mode

Please choose an installation method.

@Install a High-performance Embedded Workshop for the first time.

This method creates one High-performance Embedded YWorkshop folder in your PC.

See at the precautions.

Click Next. You'll be brought to [Select Installer Execution File].

" Exit

Figure 4.5 Selecting the Installation Method

(6) The [Choice of an installation] dialog box will appear. To change [Folder of an installation], click on the
[Change] button and select the target folder. Check the folder for installing the file, and click on the [Next]

button. This guide shows an example of using the default installation folder.

Choice of an installation

Choice of an installation

Choose a folder to install.

When you install it in this folder, please click a [Next] button.
When you install it in another folder, click a [Change] button, and please choose a folder.

Folder of an installation

C:\Program Files\Renesas\Hew Change

Back Next Exit ‘
=

Figure 4.6  Selecting the Installation Folder




The installation folder may differ depending on the version of the High-performance Embedded Workshop

earlier installed.

(&) The emulator software is installed in the same folder as the High-performance Embedded Workshop
Ver.2.
When the High-performance Embedded Workshop Ver.2 was installed first and then updated
(Ver.2->Ver.3, Ver.2->Ver.4, or Ver.2->Ver.3->Ver.4).

(b) The emulator software is installed in the same folder as the High-performance Embedded Workshop
Ver.3.
When the High-performance Embedded Workshop Ver.3 was installed first.

(7) The [Choice of an installation product] dialog box will appear. Select the software products to install and

click on the [Install] button.

> Choice of, an installation product

Please choose a software product to install.

() E8a Emulator Software V.1.00 Rel 0o

f_ 740 Family C Compiler Package V.1.01 Release 02[Evaluation Version)
) AutoUpdate

Flash Development Toolkit

Detail

Please choose from the list (it will installed one-by-one by this order]

Please push a [Install] button after having chosen a software product to install.lt execute

installation program.
Back Install Exit ‘

S

Figure 4.7  Selecting Software Products to Install from the E8a Emulator CD-ROM

In this guide, the E8a emulator software and AutoUpdate Utility have been selected.
A check box for the free-evaluation version flash development toolkit is only selectable in the CD-ROM

version.

(8) The [Confirm] dialog box will appear to inquire installation of the High-performance Embedded Workshop.
Click on the [Yes] button.

Do waou wish tainstall a new High-performance Embedded Warkshop?

-

Figure 4.8  Confirming Installation of the High-performance Embedded Workshop
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(9) Installation of the High-performance Embedded Workshop starts and the [Choose Setup Language] dialog
box will appear. Select [English] and click on the [Next] button.

High-performance Embedded Workshop - InstallShield Wizard

Choosge Setup Language

he language for th 1ot Framm th o,

o

E

InstallShiel . [ <Back ‘ ’ | Cancel |

Figure 4.9  Selecting the Language for Installation

(10) Installation of the E8a emulator software starts. Click on the [Next] button.

EBa Emulator, Software ¥.1.00 Release 00

RENESAS

Welcome to the InstallShield Wizard for E8a Emulator Software
Everywhere you imagine,

your computer. To conl

InstaliShie . | <aaek ( ) | Cance

Figure 4.10  Starting the E8a Emulator Software Installation
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(11)  The [License Agreement] dialog box will appear. Read the contents and click on the [Yes] button.

EBa Emulator, Software ¥.1.00 Release 00

Licenze Agreement

FI d the follaws eement carefully.

Licenzed Copy Mumber : 1 Copy

Software Uszer Licenze Agreement
The customer [hereafter referred to az ''Licensee’| and Renesas
Techholagy Corp. [hersafter referred ta az "Licenszor'] do hereby
L] (E N ESAS agree to the termsz and conditions as specified in this Software
Everywhere you imagine. User License Agreement [hereafter referred ta as "Agreement'')
concerning the enclosed software and ite explanatory manuals.

ARTICLE 1. Definition

1.1 "Licensed Software" shall mean the main unit of the software
tools and related executable programs, the “Library'* as defined
in Section 1.4 below and dacumentation such as explanataony
maruals and all other related materials.

1.2 "'Designated System'' shall mean the computer system to which
Licensed Software be installed. In case of Metwork environment
system, "'Designated Systern” shall mean the computer system to
which Licensed Software be executed.

InstallShield l <gack L we ) l bo I

Figure 4.11  License Agreement for the E8a Emulator Software

(12) The [Region Selection] dialog box will appear. Select the [Europe or United States of America] radio button
when you live in Europe or in the United States. Select the [Other region (Japan, Asia etc.)] radio button

when you live in other countries. After selecting the region, click on the [Next] button.

EBa Emulator, Software ¥.1.00 Release 00

Region Selection

he region

Everywhere you imagine,

InstaliStiald [ < Back Meut » Cancel |

Figure 4.12  Selecting the Region

In this example, [Europe or United States of America] has been selected.

12



(13) The [Select Features] dialog box will appear. Deselect the functions that will not be used, and click on the
[Next] button. This guide shows an example of deselecting the H8SX, H8S, H8 family, M32C/90/80,
M16C/80/70 series, and 740 family.

EBa Emulator Software ¥.1.00 Release 00

q IE High-performance Embedded Wtk shop
High-performance Embedded ‘Workshop Online
[]HBS¥.HBS HA Family
[+32C/590,80, M1EC/80.70 Senies
¢ B, M16 30, Tiny, 20,10, REC/Tiny Series
M16C Toolchaing
M1BC RECTiny Seres Simulator Debugger
RBC E8a Emulator Debuagger

M16C EBa Emulatar Debuagger

740 Farnily
@EBa Self Check Pragram

RENESAS

Everywhere you imagine.

InustallShield

[ Cancel

Figure 4.13  Selecting the Functions to Install

If you have installed the production-version C compiler package for the M16C series, or if you purchased a
production-version compiler package and E8a emulator together, you do not need to install the free
evaluation version included in the E8a emulator CD-ROM; deselect [M16C Toolchains] from [M16C Series]
in the [Select Features] dialog box.

EBa Emulator Software ¥.1.00 Release 00

Select Features
: e

(=[] High-perfarmance Embedded Workshop
High-performance Embedded Wik shop Orline
[]H8SX HBS HE Family
[M32C/90,80, M1ECA80.70 Series
(=) v M1BC/E0,30. Tiry, 2010, REC/ Tiry Series
hs
Series Simulator Debugger

RENESAS

Everywhere you imagine,

Example for not installing the free
evaluation-version compiler package

InstallShield I < Back “ Hext > ‘ I Cancel ‘

Figure 4.14  Selecting the Functions to Install - Example for Not Installing the Free Evaluation-Version

Compiler Package
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(14) The [Start Copying Files] dialog box will appear. Check the current setting and click on the [Next] button.

EBa Emulator Software ¥.1.00 Release 00

Start Copying Files

<Component
High-performance Embadded Wwarkshop
[C:4Program Files'FenesasiHew]

Evarywhare you imagine. M16L Taolchains
[C:\Program Filez'Renesas\Hew\ T ools\Renesasine 30walw543r00]

M1BC,RECTiny Series Simulatar Debugger
[C:%Program Files\FenesastHewh T oolz\R enezaz\DebugComphPlatformt PO T arget]

M1EC E8a Emulator Debugger
[C:\Program Files'Renesas‘\Hew\Tools\RenesaziDebugCompiPlatform\ESatd1E6C]

REC E&a Emulator Debugger
[C:\Pragram FilzztRenesastHewh T ool:\R enezaz\DebugCamphPlatformtEBaRBC]

E8a Self Check Prograri

InstallShisld I < Back ext I Cancel I

Figure 4.15 E8a Emulator Software Components to Be Installed

(15) The following progress bar will be displayed while the program files are being copied.

EBa Emulator, Software ¥.1.00 Release 00

Setup Status

RENESAS

Everywhere you imagine,

InstallShis!d ]

Figure 4.16  Progress Bar for EBa Emulator Software Installation
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(16) The [InstallShield Wizard Complete] dialog box will appear. Click on the [Finish] button.

EBa Emulator Software ¥.1.00 Release 00

InstallShield Wizard Complete

RENESAS

Everywhere you imagine,

InstaliShiel " i ] Caricel |
=

Figure 4.17  Screen Showing Completion of E8a Emulator Software Installation

When [Executes a Support Information Tool.] is selected, user information which is required for user
registration is checked. If a serial number of the emulator product has not been entered, a message box will

appear to enter that number. Click on the [OK] button to show the screen for entering the serial number.

Renesas Support-information

i For user registration and technical support,
Input the Seri this emulator debugager.

Figure 4.18 Request for Entering the Serial Number of the Emulator Product

Enter the serial number in the input space for [Emulator Serial No.] and click on the [Save] button.

Enter Your Profile El
Company Name * ; |>°°°(

Company Address *: |>°°°°°°°<

Country *: |’°°°(

First Name / Family Name * : |’°°°(

Position { Job Title * ; [roo0c

Email * : |>c>cx@xxx.x>cx

Telephone * : |>c>cx->oo<-)ooo<

Fax : |>oo<->oo<—xxxx

PC: IBM PC (Pentium 4 CPU 3.00GHz)
08*: [windows P [5.10.2600 [SP2))
Memory Size : |5|]2M Bytes

* Indicates Required Fields

Emulator Serial No. ; I SOCOOOOOK I

e

15



Figure 4.19  Entering the Serial Number of the Emulator Product
Use the [Renesas Tools Support-information] dialog box to confirm user registration. Click on the [OK]

button to close the window.

= Renesas Tools Support-information

Customer Information

Company Name: 000K

The text in the window can be output | Company Address: xcocoooc

to a file to contact your Renesas Sales| Country: JOOK

Engineer. Name: OOCK
Position { Job Title: OO0
Email: soodocaon
Telephone: SO XK
Fax: Pl o ive el e

Product Information

HardWare
Product ID: ROEOO0DBAKCEDD
Serial No.: JOOOOOOOXK
SoftWare

Output Support.xt Product ID: ROEODDDBAKCEDDSR
Name: E8a Emulator Software

VYersion: ¥.1.00 Release 00

Host Information

PC: IBM PC [Pentium 4 CPU 3.00GHz)
Memory Size: 502M Bytes
08: Windows XP [5.10.2600 [SP2))

Edit User Information

x> D

Figure 4.20 [Renesas Tools Support-information] Dialog Box
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(17) When [Open a precaution file.] is selected on the screen showing completion of E8a emulator software,

the [Supplementary and Precautions for Emulator E8a] window will be displayed in html form.

] Supplementary and Precautions for Emulator, EBa - Microsoft Internet Explorer

File Edit “iew Favortites Tools  Help h
. a -
< > |£| IELI ,l\l p ) Search ‘i_'\’(Favorltes <) M= o QJ fi
Address |@ C:\Program Files\RenesasiHew! Suppart\ EGadttention32C 16CECHS, html V| Go Links **
-~
Jun, 2007

Where to get ESa Fmulator Software:

The EZa emulator software recorded with this CD is compatible with "Aute Update". This "Auto Update” refers
to a tool that is provided to automatically collect the Eenesas tricrocomputer development environmert update
information via Internet and produce a means for carrying out the required update operation securely.

By installing the EBa emulator software, the icon for the "Auto Update" tool is registered i the system tray; you
are, therefore, requested to select "Update” from the Pop-up menu or double-click the mouse on the "Auto
Update" tool icon in the system tray

Tool Chain Restrictions:

The Ewvaluation Version tool chan can be used for 60 days from the day vou execute the compier. The
evaluation tool cham offers the same functions and petformance as the full product tool chain for evaluation

@I] Done J My Computer

Figure 4.21 [Supplementary and Precautions for Emulator E8a] Window

Be sure to read the supplementary information and precautions on the E8a emulator. This also includes the
website address where the latest-version software for the E8a emulator is available. For more information
about the latest version and other supplementary information, refer to the descriptions at the website.

To close the [Supplementary and Precautions for Emulator E8a] window, select [Close] from the [File] menu
on the window. To read the supplementary information and precautions on the E8a emulator later, access

the following file. For the folder name, refer to the description in step (6).

"C:¥Program Files¥Renesas¥Hew¥Support¥ E8aAttention32C16C8CH8.html"
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(18) Next, installation of the [AutoUpdate Utility] component will start. The [Choose Setup Language] dialog box
will appear. Select [English] and click on the [OK] button.

Choose Setup Language gl

@ Select the language for this ingtallation from the choices below,
]

——

<@English [nited 5

—

Lk I cowa |

Figure 4.22  Starting AutoUpdate Utility Installation

(19) The [Welcome to the InstallShield Wizard for Renesas AutoUpdate Utility V.*.****] dialog box will appear.
Click on the [Next] button. 'V.*.**** means the version of the AutoUpdate Utility.

Renesas AutoUpdate Utility V.1.03.00 - InstallShield Wizard 3

Welcome to the InstallShield Wizard for Henesasz
AutoUpdate Utility ¥.1.03.00

The InstallShigld® ‘wWizard will install Fenesas Autolpdate
[tilitg % 1.03.00 on powr computer. To continue, click
Meut.

Cancel

Figure 4.23  Dialog Box for Starting AutoUpdate Utility Installation
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(20) The [Installation options] dialog box will appear.

Selecting [I want to register the AutoUpdate utility to the startup folder.] enables the product update

information to be automatically monitored. Select the installation option if necessary and click on the [Next]
button.

Renesas AutoUpdate Utility ¥.1.03.00 - InstallShield Wizard
Installation options

Select the optiong pou want,

Select the optionz. Click the Mest to continue.

@to regizter the AutoUlpdate utility to the startup folder.

¢ Back " Cancel

Figure 4.24  Option for AutoUpdate Utility Installation

(21) The [Ready to Install the Program] dialog box will appear. Click on the [Install] button.

Renesas AutoUpdate Utility ¥.1.03.00 - InstallShield Wizard
Ready to Install the Program

The wizard iz ready to begin inztallation.

Click Inztall to beqin the: installation.

IF o want to reviess or change any of vour installation zettings, click Back. Click Cancel to exit
the wizard.

< Back " Cancel

AutoUpdate Utility Component to be Installed

Figure 4.25
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(22) After file copying finishes, notes on the Renesas AutoUpdate Utility installation will be displayed in html

form. Read the notes and close the window.

2l Note ininstallation of the Renesas AutoUpdate Utility - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help 2
. ' — n - T\
J J ] of 7 = P - o
(€ &) |ﬂ Ig f A - Search ¢ Favorices {‘3 - & =) 3
Address | ] C:\TMP\{BBOEAT4B-1454-492F-SDDB-BCBEF431456 L inoteLe.htm v B | unks ?
o -~
RENESAS

Everywhere you imagine.

Note in installation of the Renesas AutoUpdate Utility

The following dialogs might be displayed during the installation. Please continue installation by clicking "Tanore”
button it 15 displayed.

Renesas Autolpdate Utility — InstallShield Wizard

Files in Use

Some files that need to be updated are currently in
uze.

The following applicat ions are using files that need o be updated by this
setup.  Close these applications and click Retry to continue.

itolpdate Wizard

€

@ Done :) My Computer

Figure 4.26  Notes on AutoUpdate Utility Installation

(23) After the [AutoUpdate Utility] component has been installed, the [InstallShield Wizard Complete] dialog box
will appear. Click on the [Finish] button.

Renesas AutoUpdate Utility ¥.1.03.00 - InstallShield Wizard

Install5hield Wizard Complete

Setup has finizhed installing on your computer,

Figure 4.27  Completing AutoUpdate Utility Installation
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(24) If the [Restart Windows] dialog box appears, select the [No, | will restart my computer later.] radio button
and click on the [OK] button. Restart the computer manually after completing the installation of all
components.

Restarting Windows

Setup has finished copying files to your computer. Befare you can
uge the program, you must restart your computer,

Select one aof the following options and click OF, to finish zetup.

" Yes, | want ba restart my computer now.

@will restart my computer Iater)

Figure 4.28 Dialog Box for Confirming Windows Restart

(25) The [High-performance Embedded Workshop Install Manager] dialog box will appear. Click on the [Exit]
button. This completes installation of all selected components.

% High-performance Embedded Workshop Install Manager

Read first |
RENESAS
Everywhere you imagine. Installation ‘
Multi installation Maintenance ‘
Active Input User Information ‘
High-performance
!luw‘
b : Detail
Swltch over! t‘ The High-performance Embedded Workshop Install
Manager is the utility that guides you through steps
H 'm.-"‘ as you install the integrated development
Ewm environment High-performance Embedded Yorkshop.
Workahop®  yp pertormance It permits you to install two or more instances of the
L! Warkshop® High-performance Embedded Workshop in a single
PC.

Non-active

C e )
=]

Figure 429 Completing Installation of Software Provided for the E8a Emulator

Installation of the software is completed through these steps. If you were prompted to restart the computer
in step (24), restart Windows.

(26) If you deselected installation of the free evaluation-version compiler in the [Select Features] dialog box in
step (13) and want to install the production version, you can install it now. For the installation procedure,

refer to the document supplied together with the production-version compiler package.

(27) If you obtain the latest version of the installed software, download and update the software by using
Renesas AutoUpdate Utility.
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5. Installing the Driver

5.1. Wizard for Adding Hardware

(1) Connect the E8a emulator body to the host computer through the USB cable.
(2) The [Welcome to the Found New Hardware Wizard] dialog box will appear. Select the [No, not this time]

radio button and click [Next].

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Wwindows will search for curent and updated software by

leaking an pour computer, on the hardware installation CD, ar on
the Windows Update ‘Web zsite (with your permizsion].

Bead owr privacy policy

Can Windows connect to wWindows Update to search for
zoftware?

) Yes, this time only
[ ek bl connect a device
() Mo, nat this time

Click Mest bo continue.

" Cancel

Figure 5.1 [Found New Hardware Wizard] Dialog Box

This guide shows an example of the wizard in Windows XP Service Pack 2 (SP2).

(3) The [Found New Hardware Wizard] dialog box will appear. Select the [Install the software automatically

(Recommended)] radio button and click [Next].

Found Mew Hardware Wizard

Thiz wizard helps pou install software for:

E&a

Z:'J If your hardware came with an installation CD
“2&2 or floppy disk. insert it now.

‘what do wou want the wizard to do?
(%) Install the software automatically [Heco@
NS Lo T popiasleseimrrim TN C e

Click Mest bo continue.

P e

< Back S Mext > ) Cancel

Figure 5.2  Selecting the Driver Software Installation Method
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(4) Windows automatically detects and installs the driver. To enable automatic driver detection, the E8a
emulator software should be installed in advance. For the E8a emulator software installation, refer to

section 4, Installing the Software.
Found New Hardware Wizard
Pleaze wait while the wizard installs the software. .. .

_\> E8a

Figure 5.3  Dialog Box Shown during Driver Installation

(6) The [Completing the Found New Hardware Wizard] dialog box will appear. Click on the [Finish] button.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished inztaling the zoftware for:

_\> EBa

Click Finizh to cloze the wizard.

Figure 5.4  [Completing the Found New Hardware Wizard] Dialog Box

Driver installation is completed through these steps.
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6. Let's Try Using the E8a Emulator

This section describes the basic usage of the E8a emulator with regard to the sample program that is to be installed

in the host computer when the E8a emulator software is installed

6.1. Before Starting

6.1.1. Checking the Software

This example uses the C compiler, High—performance Embedded Workshop, and the E8a emulator software supplied
with the emulator. Be sure to check that the software is installed in the computer before using the emulator. If any

software is not installed, install it as described in section 4, Installing the Software.

6.1.2. Checking the Connections

Before using the E8a emulator, be sure to check that the host computer, USB cable, E8a emulator, user system
interface cable, and user system (i.e. CPU board included in the Renesas Starter Kit for R8C/1B) are connected as

shown in figure 6.1. If the connections are not complete, connect them as shown in the figure.

High-performance Embedded YWorkshop
e

LISH interface
cable (1.5 m) User system

.-"’"2____... interface cable

Windows®-compatible

host camputer E8a emulator

Liser systemn

Figure 6.1 System Configuration of the E8a Emulator

6.2. Activating the High—performance Embedded Workshop

6.2.1. Activating the High—performance Embedded Workshop

Activate the High—performance Embedded Workshop by opening the [Start] menu and selecting [All Programs],
[Renesas], [High—performance Embedded Workshop], and [High—performance Embedded Workshop] in that order.

Files and Settings Trs I Accessories & High-performance Embe ] 3 E:ﬁ:i High-perfarmance Embedded 4 o
Wizatd i;@ Startup 4 @‘] Renesas Tools HomePage g} High-perfarmance Embedded Workshop Help

e

@ Notepad & Internet Explarer & Renesas Autolipdate [Z] High-performance Embedded Workshop Read Me

@ M16C-60,30,Tiny,20,10,RBC-Tiny Series C Compiler ¥.5.42 Release 00 F I} B Manual Navigator

All Programs B B Renesas » :E‘] Renesas AuktoUpdate Manual E8 Es Self Check Program

FF @| Turn OFf Computer

Figure 6.2  Activating the High—Performance Embedded Workshop
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6.3. Sample Program Execution Procedures

This section guides you through the procedures for loading the sample program in memory, executing it, and checking

the resultant value of a variable through the following steps.

( Start of operations >

Opening a workspace

Connecting the E8a emulator

Loading a sample program

Opening a source file

[
Setting a breakpoint

Executing a program

Break occurrence

Checking a variable

'

( End of operations >

Figure 6.3  Procedure for Sample Program Execution
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6.3.1. Opening a Workspace
(1)  The [Welcome!] dialog box will appear on the High—performance Embedded Workshop window.

igh-performance Embedded Workshop

File Edit W%ew Project Build Debug Setup  Tools Test Window Help

cwe@|g|lsme|e||m ~lwgn st
————— 1l

=)

Welcome!

-~ Options:

el Create a new project workspace

© Open a recent project workspace:

I |

& [Ba. 3. ]
Hetotalar 28 o BHE ?

£ >
1' DI\.BuiId fi Debug ), FindinFiles }, Macro ) Test J\ Version Control [
Ready ‘ I““ I““ | ,_ [@

Figure 6.4  Startup Screen of the High—Performance Embedded Workshop

Select the [Browse to another project workspace] radio button in the [Welcome!] dialog box and click on the

[OK] button.

Welcome!

— Options: K D
| "'égl " Create a new project workspace Cancel |

\J} = Open arecent project workspace: Administralion_._l
' | |

< & Browse to anather project workspace >

Figure 6.5  Selecting the Workspace Processing
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(2) The [Open Workspace] dialog box will appear.

Open Workspace El E|

Look, in: |_J Tutorial j P =5 BB

File: narne: | ‘D
Files of type: |HEW wihorkzpaces (" hws] j Cancel

Figure 6.6  Selecting a Workspace File

If the software for the emulator has been installed, the workspace “Tutorial.hws” will be in the folder shown
below (standard location). Specify the correct location by opening the folders in order. Select the workspace

“Tutorial.hws” and click on the [Select] button.

C:¥WorkSpace¥Tutorial ¥ E8a¥R8C¥Tutorial¥Tutorial. hws

C:\WorkSpace
LTutorial
LES8a
LR8C
LTutorial
LTutorial. hws

Figure 6.7 Folder Including the Workspace File

The above folder will not be specifiable depending on the user environment. In this case, select the folder

indicated below.
C:¥hew3¥Tools¥Renesas¥DebugComp¥Platform¥E8a¥R8C¥Tutorial
C:¥hew2¥Tools¥Renesas¥DebugComp¥Platform¥ E8a¥R8C¥Tutorial

Note: The drive name C: should be read as the name of the drive where the OS is installed in your computer.

(3) If the workspace was made with an old version of the High—performance Embedded Workshop, the following

dialog box will appear.

High-performance Embedded Workshop E|

' The Workspace you are about to open was created with an earlier version of HEW . The data files For the workspace, projects and sessions will be
M updated. Once updated this workspace cannot be opened by an older version of HEW. Backup versions of wour old files will be created in the
workspace and project directories with the prefix 'old_version_ood. Do you wish ko continue 7

e
Co ) o
=

Figure 6.8 Dialog Box Shown for Old—Version Workspace

To update it to the new version, click on the [OK] button.
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6.3.2. Connecting the E8a Emulator
Select [SessionR8C_E8a_SYSTEM] from the sessions drop—down list box on the toolbar.

(1)

€33 Tutorial - High-performance Embedded Workshop
Fil= Edit Yiew Project Buld Debug Setup Tools Test Window Help

oeed|&|lsea|e
=l x

El@ Tutorial
Eeﬂ C source file

E| 23 Dependencias

IEREREEEN

cstartdef h
initzct. b
rezetprgh
~[2] soth
typedefine.h

Hoioralar|28 |2 (2| ?

< | N
[ <] *]\Build 4 Debug } FindinFles  Macro j Test b version Control [
Ready [Default! desktop | NS [ [ A

Figure 6.9

Switching Debug Session

If a dialog box appears to save the change of the previous session, click on the [Yes] button.

High-performance Embedded Workshop

Session "DefaultSession” in project "Tutarial" has been modified.
Do wou want ko save it?

‘ Yes

’ Mo Zancel

Figure 6.10

Saving Previous Debug Session
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)

The [Emulator mode] dialog box will appear.

X]

Emulator mode

MCU Group  |RECAE Group

Device |REF211B4

Mode @EIEISE Flazh and Connect
" Keep Flash and Connect
" Program Flash

" Debugging of CPU rewrite mode
-

Povaer supply
Fower Target from Emulator. [ 300ma)

33y ®sov

Cancel

[ Do rot show this dialog box again.

Figure 6.11  [Emulator mode] Dialog Box

In the [MCU Group] menu, the type of the device mounted on the user system should be selected.

Here, select [R8C/1B Group].

In the [Device] menu, the name of the device should be specified.

Select [R5F211B4] which is installed on the CPU board.

Select the [Erase Flash and Connect] radio button for [Mode].

Click [Power Target from Emulator. (MAX 300mA)] for [Power supply] and select 5.0 V required for the CPU

board.
Then, click on the [Next] button.

Emulator modes:

[Erase Flash and Connect]:

This mode is used to erase data of the on-chip flash memory before launching the debugger. A program for the
E8a is also written to the flash memory at the same time.

[Keep Flash and Connect]:

This mode is used to launch the debugger while retaining data of the on-chip flash memory. However, areas for
the E8a emulator program and vector areas used by the emulator will be changed.

[Program Flash]:

This mode is used to launch the emulator as a simple programmer. Only the user program is written to at
downloading (not the E8a emulator program). Accordingly, in this mode, debugging of the program is not
available.

[Debugging of CPU rewrite mode]:

This mode is used to debug the program that rewrites the CPU. Debugging of the program is not available in this
mode.
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(3) The [Firmware Location] dialog box will appear. Specify the assignment area for the E8a firmware as the area that is
not used in the user system. In this example, the E8a firmware has been assigned to the data-flash area. With some

types of devices, however, selecting the location for the E8a firmware is not necessary (i.e. no user resources will be
used).

Firmware Location §|

Please select firmware location.

|| (o [Data Flazh drea

" Uszer Flazh Area

[~ Enable advanced setting

¢ Back ‘ Cancel

[ Do rot show this dialog box again.

Figure 6.12  Selecting the Location for the E8a Firmware

When the [Enable advanced setting] check box is selected, a specific address in the user—flash area can be

selected. The E8a firmware will be assigned to the 2—Kbyte area shown in the [Specify the address] section in
the [Firmware Location] dialog box.

Firmware Location Pg|

Please zelact firmware location.
" Data Flash Area
(o Uszer Flazh Area

Specify the addre: C0 00 - OC7FF
[kAIM: DCO00 - KA OF700)

v Enable advanced setting

< Back | et = | Cahicel

[ Do not show this dialog box again.

Figure 6.13  Selecting the Location for the E8a Firmware (with [Enable advanced setting] Selected)
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(4) The [Communication Baud Rate] dialog box opens. Select a desired baud rate for communication between the
E8a and the device. In this example, [500000 bps] is selected. Normally it is not necessary to change the default

value.

Communication Baud Rate §|

Please select communication baud rate between Emulator and MCL.

< Back ‘b Cancel

[ Do rot show this dialog box again.

Figure 6.14  Selecting the Baud Rate

The [ID Code verification] dialog box may appear. In such cases, enter the ID code written in the on—chip flash

memory.

(5) While the connection with the E8a emulator is being made, the [Connecting] information box shown below is

displayed.

Downloading Flazh memary wirite: program
Flash memomny erazing ...

Figure 6.15 [Connecting] Dialog Box
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(6)

Now that the E8a emulator has been successfully connected, “Connected” appears in the [Debug] tabbed page

in the [Output] pane.

€33 Tutorial - High-performance Embedded Workshop
Fil= Edit Yiew Project Buld Debug Setup Tools Test Window Help

Lwdd | 8|6 Hjtﬂl Sy g ”J@ |[Debug_REC_E8a_SVSTE ~] |[SessionABC_E8a SYSTEI x| | 74 & |
BErE R 888

OFELe z "NEH|FREDBPEO L %
ME]
gl@ Tutorial o
=23 C source file
P fvector.c
heap.c
initsct.
intprg.c
resetprg.c
sort.c

Tutoriale  —

[ Tutarial.x30
Dependencies
S| cstatdefh =

HoLoralar|28 |2 (2| ?

Eookt wversion "VER.1.20"

' e version "1.00.00.000"
I Connected

A
Ay Build Dehug‘ Find in Files ,}\ Macro }. Test )\ Wersion Control ,f
7

[ w1

Defaultl deskhop [

Figure 6.16  E8a Emulator Successfully Connected

6.3.3. Loading a Sample Program
Double—click on the file name (“Tutorial.x30” in this example) that has been expanded under [Download modules]

(1

in the workspace to load the sample program.

€33 Tutorial - High-performance Embedded Workshop
Fil= Edit Yiew Project Buld Debug Setup Tools Test Window Help

Lwdd | 8|6 Hjtﬂl S & R ”J@ |[Debug_REC_E8a_SVSTE ~] |[SessionABC_E8a SYSTEI x| | 74 & |

tpenezrmEh Hulnwreo. . B R B R @8 &
1=l
E@ Tutarial =
EI@ Tutorial
=23 C source file
- fvector.c
heap.c
initsct.
intprg.c

resetprg.c
sort.c
Tutorial.c

~|E] cstartdefh
]

5] initzcth

-LI @ resetprgh Llj
e [ ET = |

HoLotaar|2e|@|Bd|?

Boot version "VER.1.20"
E8a firmware wersion "1.00.00,000"

Connected

Ay Build Dehug/{ Find in Files ,}\ Macro }. Test )\ Wersion Control ,f

ms_ [ 4

Defaultl deskhop [ [

Figure 6.17 Downloading the Sample Program

32



After downloading of the program has been completed, a downward—pointing arrow appears on the icon which

indicates a file, as shown below.
i |

= @ Tutorial

= I@ Tutorial

-3 C source file
fywector.c
heap.c
initsct.c
intprg.c
resetprg.c
gort.c
Tutorial.c
nload modules

[l | {1l | i (TRl L R

pendencies
cetartdef.h
initsct.h
rezetprg.h
zort.h
twpedefine.h

4

Q. M.

Figure 6.18  Completing Program Download

6.3.4. Opening a Source File

(1) Double—click on the target source file name in the workspace to open the source code.

i Tutorial - High-performance Embedded Workshop - [Tutorial.c]

«l+ File Edit View Project Build Debug Setup Tools Test Window Help

DeEdd g ||| T ML T |Debug_RBC_EBa_STSTE v |[SessionRBC_E8a_SYSTEI x| #§
LU EWg z @m LU TR RETRS I Ve e = W v R E = |
S E
=3 Tutorial 5 &\ &
=-[F Tutorial -
=3 C source file Line So.. | E.) 5. Source |
fvectar.c 34 [C1D1 3= -3; j
heap.c 35 }
ritsct.c 36 |C1DA ali] = 3:
intprg.c 37 ¥
resetprg.c 38 |C1F0 sortia)
39 |C1F7 change (a) 2
40
= 41 |C1FE p_sam—>s0=a[0];
Tutorial.x30 - 0000 4z |C208 p_ssam-»sl=a[l]:
-1-24 Dependencies 43 |C213 p_ssam-»sZ=a[2]:
cstartdelh 44 |CZ1E p_sam->s3=a[3];
initsct.h 45 |Ccz29 p_sam->sd=a[4] ;
rezetprg.h 46 |C234 p_sam-»s5=a[5];
sorth 47 |Cz3F p_sam-rst=al6] ;
typedefine.h 45 |C244 p_saw—>s7=al[7];
43 |czss p sam->=8=a[8]: f
| | B < L

_@p_ ISR <% resetprgc «lF Tutorialc

|
= & =
Flazh memory writing ... A

Flazh memory write end
REZET CPU

| [\Build }\Debuglg{' Find in Files }\'Macro }\‘Test }\‘ Version Contral lf

Ready [FE EZ| EE| 7| [Defaultt desktop Read-write 1/53 1 NS UM

Figure 6.19  Opening a Source File

Select “Tutorial.c” here.
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6.3.5. Setting a Breakpoint

(1)  Scroll the source code display to show line 41 by using the scroll bar.

i Tutorial - High-performance Embedded Workshop - [Tutorial.c]

[&] fvector.c

-1-24 Dependencies
cstartdef.h
initsct.h
resetprg.h
zorth

<

=23 Download modules
Tutorial x30 - 0000

typedefine.h

L=y - ]
M b 10 8 2 S
lx
=3 Tutorial
= @ Tutorial
-3 C source file

*

T Eel[E [ (3.

«l+ File Edit View Project Build Debug Setup Tools Test Window Help

T Z

| ETELEL EL ¢y O P

& B B

B(=1E9

|Debug_RAC_EBa SYSTE v | ||SessionRBC_ESa_SYSTEI v | ik

> H B W@ & RE

5 &3|&3
Ling So.. | Ewent | 5. Source |
34 [C1D1 3= -3; j
o E— Double-click on line 41
36 |C1DA ali] = 3:
37 ¥
38 |C1FO0 sort (a);
39 |C1F7 change (a) ;
40 /
41 |C1FE p_samw->s0=al0] ;
4z |C208 p_sam->sl=a[l];
43 |C213 p_sam->s2=ali];
44 |C21E p_sam->s3i=a[3];
45 |C229 p_sam->sd4=a[d];
46 |CZ234 p_sam->s5=a[5];
47 |CZ3F p_sam-rs6=al[6];
45 |C24h p_sam-rs7=al7]:
|49 CZE5E p sam->s38=a[8]: Jﬂ
d »

< resetprac ofF Tutorialc

=
= & =
Flazh memory writing ... A
Flazh memory write end
REZET CPU
v
| [\Build }\Debuglg{' Find in Files }\'Macro }\‘Test }\‘ Version Contral lf
Ready [T EZ EZ E7| [pefaultt desktop  [Read-write 42/59 1 NS UM

Figure 6.20  Setting an Event Break

Here, double—click on the [Event] column on line 41 to set a break condition.

A blue dot indicates that a break condition has been set.

To clear a break condition previously set, double—click on the blue dot.

During debugging of the R8C/1B program through the E8a emulator, up to four breakpoints can be set as an
[Event]-type break. This type of break is advantageous because it does not require write access to the on—chip
flash memory to set or clear a break condition, since it is implemented by the debug circuit of the R8C/1B, and
thus does not lower the write—access speed of the flash memory.

In contrast, software break conditions can be set for up to 255 points, but the flash memory is written to every

time a condition is set or cleared.
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6.3.6. Executing a Program

(1) Pull down the [Debug] menu and click on [Reset Go] to execute a program.

€33 Tutorial - High-performance Embedded Workshop - [ Tutorial.c]
<% File Edit View Project Build BeEWNEM Setup  Tools Test Window Help

O = ] Debug Sessions. .. -
l@ 16 1_ ﬁ z I Debug Settings. .. jl {"il
| [=[f reset CPU

=3 Tutorial I

=-[E Tutorial
-3 C source file
fwectar.c

heap.c
initgct.c i
intprg.c Bun... K
regetprg.c “ Display PC Ckrl+-shift+y =0rt
sark.c chan
Bl Totonial o ™ stepln Fi1
-3 Download modules T Shep Ower Fi0 p_s&r
- Tutorial.lr:EEI - 000 % Step ot Shift+F11 p_s&r

Figure 6.21 Executing a Program after a Reset

6.3.7. Break Occurrence

(1)  When a break condition is satisfied, the source window shows the program stop position.

«l+ File Edit View Project Build Debug Setup Tools Test Window Help - |8 %

=Sy - ] = |G - & |Debug REC_E8a SYSTE v | || SessionRSC_E8a_SYSTEI v | 1§
LU gz ®WIEN |FEIER®PE w ||BH RN @ &R R
lx
=3 Tutorial B &8
= @ Tutorial
=-E3 T sourcs file Line So... | Event | 5. Source |
4] fvectorc 34 |C1D1 3= -3 Z‘
heap.c 35 H
initsct.c 36 |C1DA ali] = 3:
intprg.c 37 }
resetprg.c 38 |C1F0 sort(a):
zort.c 39 |C1F7 change (a) ;
=23 Download modules 41 |(C1FE| [ p_sam->s0=a[0] ; >
Tutorial x30 - 0000 Fiam = —=TT];
-1-24 Dependencies 43 |C213 p_sam->sZ=al2];
cstartdet b 44 [CZ1E p_sam->33=a[3]:
initsct b 45 |czz9 p_sam->sd=al4];
resetprg.h 46 |CE234 p_sam->s5=a[5];
sorth 47 |C23F p_sawm-rs6=a[6];
typedefing. h 48 (C24a p_saw->s7=al[7]:
49 |CZE55 p sam->s38=a[8]: v
< »
| | B
i &e. ET. Al <% resetprgc «lF Tutorialc

x|

3 2 =

Flazh memory write end A
REZET CPU

REZ

<BREAK CONDITION 1

| [\Build }\Debuglg{' Find in Files }\'Macro }\‘Test }\‘ Version Contral lf
BREAK CONDITION 1 [T EZ EZ E7| [pefaultt desktop  [Read-write 41{59 1 IS HUM

Figure 6.22  Screen Showing Break Condition Satisfaction

The yellow arrow points to the program counter location and the corresponding source line is highlighted in
yellow.
“"BREAK CONDITION 17 is displayed as the program stop cause in the [Debug] tabbed page.
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6.3.8. Checking Variable Contents

(1) To show the contents of a variable, select [Symbol] from the [View] menu and select [Watch].

€3 Tutorial - High-performance Embedded Workshop - [Tutorial.c]
40 File Edit BYEEM Project Build Debug Setup Tools Test  Window Help

O = Differences ﬂ
iy (7 || g B ... TRl A®E e %
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= 2= Tutan
@ Ié D; & TCL Toolkit Chrl+-Shift+k g

So.. | Event | 5. Source

101 3
i
1D al[i] =
@Qisassembly Chrl+D ) [1]
U y f1FO sort (a)
- 1F7 change (&) ;
Labels Crl+Shift+4

Chrl4-wy

Graphic 4 -@Logals Chrl+Shift+i
iritzct b ] ] D_oam->s4=

Figure 6.23  Selecting the Memory Watch Function

The R8C family E8a emulator incorporates the memory watch function and another function available for
debugging, such as the trace function which shows the trace information of branch instructions and the data
break function which uses a break condition of the eventpoint. The trace and eventpoint functions can be
displayed and set from [Code] of the [View] menu.

(2) Select [Add Watch...] from the popup menu opened by right—clicking on the Watch window.

Tutorial - High-performance Embedded Workshop - [Tutorial.c]

< File Edt View Project Build Debug Setup Tools Test Window Help -0 x
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Figure 6.24  Adding a Symbol in the Watch Window
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(3) The [Add Watch] dialog box will appear. Enter “a” (symbol name) in the [Variable or expression:] edit box and
click on the [OK] button.
Add Watch
Wariahle or expression:
|a Canhicel
Figure 6.25  Specifying a Symbol Name
When specifying a local variable in C language as a watch symbol, note that the variable has a scope (a valid
range).
A local variable is only valid while the program counter (PC) points to a location in the function that declared the
local variable.
The symbol “a” specified in this example is also a local variable and cannot be watched when a break occurs in
another function.
(4) The Watch window shows the contents of symbol “a”.
2+ File Edit Wiew Project Build Debug Setup Tools Test Window Help - :l"
W=y =] || T - & |Debug_REC_E8a STSTE | |[SessiorRBC_E8a_SYSTEl v | i
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Figure 6.26  Contents of the Symbol Specified in the Watch Window

The Type column in the Watch window shows that symbol “a” is a signed long—type array (signed long[10]).

For memory allocation, a[0] is allocated to address H'45e, a[1] is allocated to address H'462, and the last element
a[9] is allocated to address H'482.

The [Value] column (the value of each array element) shows that the elements are arranged in descending order
as a result of program execution; that is, the array elements have been created at random (line 32), sorted in

ascending order (line 38), and then sorted in the opposite order (line 39).
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1. Programming of On—Chip Flash Memory

This section describes how to activate the High—performance Embedded Workshop (HEW) and how to use the
flash—-memory programming function. When the E8a is launched as a debugger, the user program and E8a emulator
firmware are written to the on—chip flash memory. To check the operation of the microcomputer operating
independently of the E8a after debugging has been completed, however, the E8a must be operating in the programmer
mode ([Program Flash]) to write only the user program to the flash memory. The procedure for programming the

on—chip flash memory consists of the following steps.

(Start of operations >

Opening a workspace

Entering the ID code

Programming the flash memory

Using the E8a as a programmer

(End of operations >

Figure 7.1 Procedure for Programming On—Chip Flash Memory

7.1. Opening a Workspace

(1) After connection of the E8a has been started, the [Emulator Setting] dialog box opens. For [Mode], select
[Program Flash]. In this example, [R8C/1B Group] is selected for [MCU Group] and [R5F211B4] is selected for
[Device]. Then, make settings for [Power supply] that fit your system. In this example, [Power Target from

Emulator.] and [5.0V] are selected. Click on the [OK] button.
Notes:

*1 If the [Emulator Setting] dialog box does not appear after a workspace has been opened, select
[SessionR8C_E8a_SYSTEM] from the sessions drop—down list box on the toolbar. For details, refer to

section 6.3.1, Opening a Workspace.

*2 If an emulator mode other than [Program Flash] is selected, the user program and E8a emulator program are
written to the flash memory. To evaluate the operation of the microcomputer independently of the E8a, be

sure to select [Program Flash].
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*3 If you require the reliability of flash-memory programming to be particularly high (e.g. if you intend to
program flash memory on a mass—production scale), do not use the E8a function of supplying power to the
user system. The user system itself must supply power that fits the voltage for programming of the
microcomputer. Since the power voltage from the E8a depends on the performance of the USB

power—voltage supply from the host computer, its accuracy cannot be guaranteed.

Emulator Setting P§|

Ermulatar mode ] Firrware Location ] Comrmunication B aud Rate ]

<m |RECAB Group m

tade (" Erase Flash and Connect

" Keep Flash and Connect

@F’mglam Flazh

" Debugging of CPU rewrite made
-

Power zupply
Power Target fram Emulatar. [MAs 300

33y @5.0 i
ak | Cancel

[~ D rot show this dislog box again.

Figure 7.2 [Emulator Setting] Dialog Box
(2) Since the current emulator mode is [Program Flash], no setting is required on the [Firmware Location] tab.

Emulator Setting Pg|

Emlator mode  Firmeware Location ] Communication B aud R ate ]

Fleaze select firmware location.

(s Data Flash Area

" Uszer Flazh Area

[ Enable advanced setting

ak | Cancel

[~ D rot show this dislog box again.

Figure 7.3  Selecting the Location for the E8a Firmware
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(3) Click on the [Communication Baud Rate] tab and select [500000 bps] as the baud rate.

Emulator Setting
Ernulator rode ] Firmware Locatio| Communication Baud R ate

Flease zelect communication baud rate between Eroiator and b CL .

L D o

[~ D rot show this dislog box again.

Figure 7.4  Selecting the Baud Rate

The [ID Code verification] dialog box may appear. In such cases, enter the ID code written in the on—chip flash

memory.

(4) While the connection with the E8a emulator is being made, the [Connecting] information box shown below is

displayed.

Downloading Flazh memary wirite: program
Flash memomny erazing ...

Figure 7.5  [Connecting] Dialog Box
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Notes:

*1

*2

*3

*4

On completion of the connection, the entire on—chip flash memory will be in the erased state (blank) in

readiness for programming.

Microcomputers of the R8C family have two special functions to prevent easy reading or programming of the
on—chip flash memory: ID code verification in the standard serial /O mode and ROM-code protection in the

parallel I/O mode.

The ID—code verification function is used in connecting the E8a emulator. If the flash memory is not blank,
the E8a checks if the ID code sent by the programmer matches the 7-byte ID code written in the flash
memory. If the two ID codes do not match, the E8a does not accept any commands from the programmer.
The ID code consists of 8-bit data units stored in addresses O0FFDFh, O0FFE3h, OOFFEBh, OOFFEFh,
00FFF3h, OOFFF7h, and O0FFFBh, respectively. A program to be written to the flash memory must include

an ID code assigned to these addresses beforehand.

If any of the addresses for storage of the ID code contains a value other than FF, the [ID Code verification]
dialog box will appear when the connection of the E8a emulator is started. Further operations cannot
proceed until the correct ID code has been entered. For this reason, after you have set your own ID code,
control it with care. Examples in this document assume that the microcomputer in use has blank flash

memory, i.e. the value of each ID code byte is FF, when the E8a emulator is first connected.

(5) Now that the E8a emulator has been successfully connected, “Connected” appears in the [Debug] tabbed page in

the

[Output] pane.
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= resetprg.h
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typedefine.h
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Figure 7.6  Message after Successful Connection of the E8a Emulator
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7.2. Setting the ID Code

After an ID code has been set, anyone who does not know the correct ID code cannot read the contents of
the flash memory even if they use a serial programmer.

(1) Double—click on the file name “fvector.c” in the [Workspace] pane.

€53 Tutorial - High-performance Embedded Workshop, - [fvector.c]

<+ File Edit Wiew Project Buld Debug Setup Tools Test  window Help
=S - = ||| G v & |Debug REC_E8a_SvSTE v | ||SessionRiBC_Eda SYSTEl >
B W0E ¢ ¥ W G | ETELEE® PG * ERBK B 2R &
| =l
=3 Tutarial = &
--[F Tutorial -
s Line E.| 5. Saource
1 /"ﬂ‘Tﬂ‘ﬁ‘ﬂ‘ﬂ‘Tﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘1‘ﬂ‘%‘ﬂ‘ﬂ‘ﬁﬂ‘Tﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬁﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘1‘ﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘Tﬂ‘%‘ﬂ‘ﬂ‘ﬁﬂ‘ﬁ‘ﬂ‘ﬁ**ﬁ*#****f*ﬁ****f*ﬁ**ﬁf
2 /" *
3 /% TFILE rfvestor.o i
4 /% DATE Mon, Oot 23, 2006 *f
5 /% DESCRIPTION :define the fixed wector table. =
& /% CPU GROUP rOther w
3] 7 /" i
=23 Download modules =] /* This file is generated by Renesas Project Generator (Ver.4.8). =/
[ Tutorial 30 - 0000 3 I *
= a Dependencies 10 ll."ﬂ‘Tﬂ‘ﬁ‘ﬂ‘ﬂ‘Tﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘1‘ﬂ‘%‘ﬂ‘ﬂ‘ﬁﬂ‘Tﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬁﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘1‘ﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘Tﬂ‘%‘ﬂ‘ﬂ‘ﬁﬂ‘ﬁ‘ﬂ‘ﬁ**ﬁ*#****f*ﬁ****f*ﬁ**ﬁf
cstartdef.h 11
initSCth 12 'll"ﬂ‘ﬁ‘ﬂ‘ﬁ‘ﬂ‘ﬂ‘1‘ﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘Tﬂ‘%‘ﬂ‘ﬂ‘ﬁﬂ‘ﬁ‘ﬂ‘ﬁ‘ﬂ‘ﬂ‘ﬁﬂ‘Tﬂ‘ﬂ‘ﬂ‘ﬂ‘Tﬂ‘%‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘1‘ﬂ‘%‘ﬂ‘ﬂ‘ﬁ*#*ﬁ**ﬁ*#****f*ﬁ****f*
resetprg.h 13 * COMPILER for RSC/Tiny
sork.h 14 *  Copyright(z) 2004 Renesas Technology Corp.
typedefine b 15 * And Renesas Solutions Corp.,i11 Rights Reserved.
| & | <
Tge @ @] || @ e

Figure 7.7 Source File “fvector.c”

Since the source files listed in the [Workspace] pane have been automatically generated by the project generator,

an assembler directive “.ID” to set the ID code will have been written to the file “fvector.c”.

(2) Scroll down through the contents of the source file “fvector.c” until you see line 46, which contains the

assembler directive “.ID”.

e el
Lire: E.| 5. Source |
36 #pragma interrupt/v _dwmmy int //reserved j
37 #pragma interrupt/v  dumry int S/ reserved
et =] fpradma interrupt/v start
39
40 #if _ WATCH DOG__ != O
41 | &sm("” .ofsreg OFEH™) ;
4z Helse
43 | asm{" .ofsreg OFFH"):
44 Hendif
45 | &sm("” Lid "My MEFFFFFFFFFFFFFFY ") ;
43 Hpragma interrupt _durany_int ()
49 woild dweny int(void) {}
50 -
4| >

G Ivectorc

Figure 7.8 ID Code Statement

The initial value is preceded by “#” and is a 14—digit hexadecimal number “FFFFFFFFFFFFFF”.
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(3) Modify the value to set your own ID code.

Line E.| 5 Source

36 #pragma interrupt/v _dummy_int //reserved

37 #pragma interrupt/v _duwmwy int  J/reserved

et =] finragma interrupt/v start

39

40 4if _ WATCH DOG__ != O

41 | a=m(" .ofsreg OFEH"):

4z fielae

43 | &= (" .ofsreg OFFH"):

44 fendif

45 | msm("  .id "M\ ME1234567894BCDEL ") ;

45 fipragma interrupt _dureny_int ()

49 woid _durmy int (void) {}

50 -
1| ’

S fvectorc®

Figure 7.9 New ID Code
In this example, the ID code is a hexadecimal value “123456789ABCDE”.

For further information on how to set the ID code, refer to the descriptions of “In30”, “Imc30”, and directives in

the C Compiler Package Assembler User’ s Manual.

(4) Select [Build] from the [Build] menu.

€3 Tutorial - High-performance Embedded Workshop - [fvector.c*®]
40 File Edit View Project NEMEN Debug Setup Tools Test  indow Help
O E g Renesas M16C Standard Toolchain, ..

@ Tutorial
= @ Tutorial Build Multiple. .. -
-9 C source file Clean Current Projeck

Clean All Projects Ui

heap.c . ug
initect o Update All Dependencies -
Figure 7.10  Executing the Build
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(5) Upon completion of the build, the [Confirmation Request] dialog box appears to request confirmation that data is

to be downloaded to the flash memory. At this stage, select [No] or [No to All].

Confirmation Request

_ i ) 0OF to download module: C:iWworkS paceh TutonialhE 3a%RECAT utoniah TutonalDebug R8C_E8a SvSTEMAT utorial «30

™ Don't azk this question again

Tes 1} Yes to al | Mo ta al | Cancel

Figure 7.11 [Confirmation Request] Dialog Box

In this example, automatic downloading has been canceled because the example of programming is to be
introduced after the map information has been confirmed. If you are already sure that the data will be

programmed correctly, you can select [Yes] or [Yes to All] to download the data to the flash memory.

(6) Select [Map] from the [View] menu.

€% Tutorial - High-performance Embedded Workshop - [
40 File Edit BUEMM Project Build Debug Setup Tools  Test

O = Differences
I 3
—
Command Line Chrl+L
23] Tutorial ] ] @
-3 Tl <o TCL Toolkit Chrl+Shift+k
543 E. 5| Sou
Hpr:
Hpr:
@ Disassembly Chrl+D fpre

Figure 7.12  Viewing the Memory Map

(7) The [Select Map Window Type] dialog box opens. Select [Map Section Information] and click on the [OK] button.

Select Map Window Type

Map Section Information

Figure 7.13  Selecting the Map Window Type

44



(8) The [Map Section Information] tabbed page shows information on the sections.

&3 Tutorial - High-performance Embedded Workshop - [Map Section Information]

< File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help
DS d & | O - & | |Debug REC_EBa SYSTE v | ||SessionR8C_E8a SYSTEl > | 1§
B 1008 2 WG ETELE LS O w |H B W@ 'R E
==
@ Tutorial
= I@ Tutorial S M lE]
=23 € source file = Linker section setting Harme | Start Address | End Address | Size Crrerlay
C = ﬁqﬁ 0400 data NE 0400 040F ooooooio
+-38 data_SE,bss_SE,data_50,b |bss_NE 0410 0415 00000006
=& coon stack 0416 0495 00000080
38 rom NE, rom WO, data SEI,d |istack 04396 0515 00000080
&4 FEDC heap NE 0516 0595 00000080
a@ data NEI cooo cOoF gooooolo
@@ vector —
program co1o C3AF 00000520
[ Tutorial.x30 interrupt C5ED CBSC 000000AD
-9 Dependencies fvector FFDC FFFF 000000z 4
cstartdef.h
initsct b
tesetprg.h
zorth
typedefine h
| | 3
< | T =
i @ @ . _ «f+  fvectore ] Map Section...
E & B W
Build Finished -
0 Errors, 0 Warnings
.
< b
Build A Debug }\‘ Find in Files }\'Macro }\‘Test }\‘ Version Contral lf
Ready [EE EZ| 7| FF| [Defaulti deskiop  [Read-write 46/53 31 N UM

Figure 7.14  Contents of the [Map] Pane

Sort the [Start Address] values in ascending order; we can see that the area of flash memory where the

ROM-attributes data are to be stored starts at CO00 and ends at FFFF.

In the picture above, the [Map] pane has been undocked.
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7.3. Programming the Flash Memory

(1) Select the [Debug] tab. Right—click on the name of the load module under [Download modules] in the workspace

tree and select [Download] from the popup menu. Downloading can also be initiated by double—clicking on the file

name.

Tutorial - High-performance Embedded Workshop - [Map Section Information]

<% File Edit Wiew Project Buld Debug Setup Tools Test ‘Window Help -8 x
D= L - |Debug_RBC_EBa SYSTE v | ||SessionRBC_E8a SYSTE v | %
BWoggzom t|[|ETELEE R ™ TP = B R KN E B R
=] x|
@ Tutorial
= I@ Tutorial é M lE]
-9 sounce file = Linker section setting Hame |Start Address | End Address | Size Crrer lay
fvectar.c =& 0400 data NE 0400 040F 00000010
heap.c + 88 data_SE,bss SE,data_S0,b |bss_NE 0410 0415 00000006
initsct. =& coo0 stack 0416 0495 00000080
intpra.c .
[E:etgmg_c + B2 rom NE,rom NO, data SEI,d |istack 0496 0515 00000080
srte S8, PEDC heap HE 0516 0595 00000080
Tutoriale R data NEI  €OOO cOoF 00000010
=129 Download program colo CSAF 0ooo0san
0 ﬁ interrupt C5BO Cese 000000AD
-1-Z3 Depen fvector FFDC FFFF 00000024
cstart
initsct
resetp
sorth Download & Mew Module...
typed Remave
»
| | )
1= Debug Settings...
g[8 a1 n.|
— Configure Yiew, ..
x|
i | ¥ Allow Docking
Build Fini Hide -~
0 Errors,
Properties...
w
>
bug )\ Find in Files )\Macrn )\Test )\ Wersion Contral z‘r
Download the selecked module(s) FL [EZ] EZ| B |Defaultl desktop Read-write 46/53 31 INS UM
FZ| F3| B
Figure 7.15  Programming the Flash Memory
. . . . “ ” ““ ”
(2) Upon completion of downloading, a message box containing the text “Sum data” and “ID code” appears. Read the

messages and click on the [OK] button.

Sum data=H'00446530

\i) Flash memory writing Ok,

ID code=H'123456789AEC0E

Ao D

Figure

7.16

Programming Completed

The message box displays the value you have set as [ID code] in the source file.

Programming of the flash memory is now complete. Click on the [OK] button.

Figure 7.17

! "_\ Please Restart or Exit
L3

QK

)

[Please Restart or Exit] Message Box
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(3) While the flash memory is being programmed, the [Debug] tabbed page in the [Output] pane shows the message
“Flash memory writing ...”. When programming is completed, the [Debug] tabbed page shows the message “Flash

memory write end” and a downward—pointing arrow appears on the icon of the load—-module file in the workspace.

i Tutorial - High-performance Embedded Workshop - [Map Section Information] g@@|
< File Edit Wiew Project Build Debug Setup Tools Test ‘Window Help - 8 X
=] | O | oy |Debug REC_EBa SYSTE v | ||SessionR8C_E8a SYSTEl > | 1§

L] B 1008 2 WG ETELE LS O w |H B W@ 'R E
==
@ Tutarial
= I@ Tutorial S M lE]
-9 T sounce fils Linker section setting Nare | Start Address | End Address | Zize Cverlay
£ =gt 0400 data NE 0400 D40F 00000010
* 88 data_SE,bss_3E, data_50,b |bss_NE 0410 0415 00000006
=& coon stack 0416 0495 00000080
+ 38 rom NE,rom No,data SEI,d |istack 0496 0515 00000080
-l gty FEDC heap_NE 0516 0535 00000080
ag data NEI cooo cooF oooooolo
@@ vector —
= program co1o C3AF 00000520
interrupt C3EO CBSC 000000AD
= fvector FFDC FFFF 000000z 4
initsct b
resetprg.h
zorth
typedefine h
| | 3
< | T =
] &FHIE a|@E 2l bvectorc ] Map Section...
E & B W
A
Flash memory writing ...
Flash memory write end
Ca ion
2
| [\Build }\Debuglg{' Find in Files }\'Macro }\‘Test }\‘ Version Contral lf
Ready [EE EZ| 7| FF| [Defaulti deskiop  [Read-write 46/53 31 N UM

Figure 7.18  Messages to Confirm Programming of Flash Memory

Since the on—chip flash memory does not contain a program for the E8a, debugging is not possible. Values shown

in the [Memory] pane etc. are dummy values.

If debugging is attempted, an error message is displayed on the [Debug] tabbed page in the [Output] pane.

x|
= & =

Flash wemory writing
Flash mwemory write end

' R =kl o B = F

Can not use &0 function.

i Build }\Dehug A Find in Files }'\ Macra }\Tt

Ready

Figure 7.19  Error Message Shown When Debugging is Attempted in the Programmer Mode
The figure above shows an example where the user has used the debugger to specify program execution.

Shut down the E8a emulator. The next section describes the procedure for using the E8a as a programmer to

write existing data to the flash memory.

47



7.4. Using the E8a as a Programmer

(1) Select the [Create a new project workspace] radio button in the [Welcome!] dialog box that is opened when the
High—performance Embedded Workshop starts up. If you have already created a project for development, load the
project, change the session, and go to step (6).

€73 High-performance Embedded Workshop

Fi b Wiew Project Build Debug Setup Tools Test Window Help
oesad| &t 2| ||l — Anmaa|eseas] | B
———————
0
ion oK
¢ Cieate a new project workspace > Cancel |
".j " Dpen a recent project work space: Administration.. |
||I:""w'-:‘ri SpacehTutorialE: Sa'.PF_:C'-'Iud
g " Browse to anather project workspace
. [8 @ @]
Hororarar 212 2 BE 2
Gl 3|
Ll B2 BlﬂM Debug p Findin Fles i Macro )\Tast )\ Wersion Cantrol /'
Ready | I £

Figure 7.20  Selecting the Workspace Type

(2) The [New Project Workspace] dialog box opens. Select [M16C] for [CPU family] and [None] for [Tool chain]. Then
select [R8C E8a SYSTEM] in the [Project Types] column and enter the workspace name in the [Workspace
Name] field. Click on the [OK] button.

New Project Workspace

Projects |

Wiorkspace Mame:

Froject Types
¥ Debugger only - M1EC E8a 5

Project Marme:
[P

Directary:

IC:\WDrkSpace'\p'I Browse... |

CPL family:

M16C _-l[

Tool chain:

'Nnne _vl

Debugger only - REC ERa S5

[~

] | k)

Properties... |

‘ Cancel |

Figure 7.21 Settings for a New Project Workspace

In this example, the workspace name is “p1”.
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(3) Select the target and click on the [Next] button.

Setting the Target System for Debugging

— Targets :
gl ek
= >
Target type : IA"TETQEES ;i
cBack (_New> ) Frsh | Cancal |

Figure 7.22  Selecting the Debugger Target

In this example, “R8C E8a SYSTEM” has been selected.

(4) The [Setting the Debugger Options] dialog box opens. Click on the [Finish] button to leave the default settings.

Setting the Debugger Options

Target name ;

HAC Eda 55

Configuration name :
ID ebug RAC_EBa SYSTEM

— Detail options :

Item | Yalue

Madify I
¢ Back I fdeut 3 |< Finizh P Cancel |

Figure 7.23  [Setting the Debugger Options] Dialog Box
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(5) The [Summary] dialog box appears. Click on the [OK] button.

Summary

Praject Surnmary:

-------- PROJECT GEMERATOR
FPROJECT NAME :

FROJECT DIRECTORY : C:\wiorkS pacetpltpl
SELECT TARGET :

RAC EBa SYSTEM
DATE & TIME : 941042007 5:11:16 PM

Click. OF, to generate the project or Cancel to abort,

[v Generate Readme.tst as a summary file in the project directory

‘D Cancel

Figure 7.24  [Summary] Dialog Box

(6) The [Emulator mode] dialog box opens. Select the target device from [Devicel. For [Model, select [Program

Flash]. Then, make settings for [Power supply] that fit your system and click on the [OK] button. The E8a must
have been connected with the user system beforehand.

Emulator mode

——
MCU Group | RAC/1B Group \ a
Device |R5F21184 / -
Mode | € Eraze Flash and Cannect
" Keep Flash and Connect
@F‘mgram Flazh
" Debugging of CPU rewrite mode
-
Povaer supply
Fower Target from Emulator. [ 300ma)
33V @ 5.0
G D coes
[ Do rot show this dialog box again.

Figure 7.25  [Emulator mode] Dialog Box
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Notes:

*1 If the [Emulator mode] dialog box does not appear after a workspace has been opened, select
[SessionR8C_E8a_SYSTEM] from the sessions drop—down list box on the toolbar. For details, refer to

section 6.3.1, Opening a Workspace.

*2 If an emulator mode other than [Program Flash] is selected, the user program and E8a emulator program will
be written to the flash memory. To evaluate the operation of the microcomputer independently of the E8a,

be sure to select [Program Flash].

*3 If you require the reliability of flash-memory programming to be particularly high (e.g. if you intend to
program flash memory on a mass—production scale), do not use the E8a function of supplying power to the
user system. The user system itself must supply power that fits the voltage for programming of the
microcomputer. Since the power voltage from the E8a depends on the performance of the USB

power—voltage supply from the host computer, its accuracy cannot be guaranteed.

(7) Since the current emulator mode is [Program Flash], no setting is required on the [Firmware Location] tab.
Firmware Location §|

Please select firmware location.

(o [Data Flazh drea

" Uszer Flazh Area

[~ Enable advanced setting

< Back ‘D Cancel

[ Do rot show this dialog box again.

Figure 7.26  Selecting the Location for the E8a Firmware
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(8) The [Communication Baud Rate] dialog box opens. Click on the [Finish] button to leave the default settings.

Communication Baud Rate §|

Please select communication baud rate between Emulator and MCL.

< Back {) Cancel

[ Do rot show this dialog box again.

Figure 7.27  Selecting the Baud Rate

(9) The [ID Code verification] dialog box appears because, in this example, the ID code “123456789ABCDE” has

already been written to the on—chip flash memory. Enter the ID code and click on the [OK] button.

ID Code verification F§|

Pleage input the 1D code being written it the flash memarny.
( ID Code:[1234567834BC0E >
S —

Input Mode

* Hex: Specify ID code by hexadecirmal 14 digits.
" ASCI : Specify ID code by ASCH character within 7 letters.

{ Cancel

Figure 7.28 ID Code Verification

e The picture shown above is an example of ID code verification where the E8a is to be connected to a
microcomputer to which an ID code has been written according to the procedure given in section 7.2 in this

document.

e  Further operations cannot proceed until the correct ID code has been entered. After you have set your own

ID code, control it with care.

e If the ID code in the flash memory is the hexadecimal “FFFFFFFFFFFFFF”, the next screen will appear

without the [ID Code verification] dialog box being shown.
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(10) Now that the E8a emulator has been successfully connected, “Connected” appears in the [Debug] tabbed page in

the [Output] pane.

€31 p1 - High-performance Embedded Workshop
File Edit View Project Debug Setup Tools Test ‘Window Help

FLEAAREEEL R EEEEE L

= 5w w]e s |nE]

—— "l
: gl@ pl

43 Dowrload modu
43 Dependencies

4] |
& [E (9 B
Hoioraiar|2gr|o|E|?

Eoot version "VER.1.Z0"

Fi- o = wversion "1.00.00.000"
Connected >
4 nm-" Debug ,l{)’ind in Files )\ Macrao }\Tast )\ ‘ersion Control ,“

Ready S |Defaultl deskrop

[ s | M W |

Figure 7.29 Message after Successful Connection of the E8a Emulator

(11) Select [Debug Settings:*-] from the [Debug] menu.

[} P e i d 2 Nedaen 0 LS nap

File Edit Wiew Project Setup  Tools Test ‘Window Help
JJ'@I - | 6 10 8 Debug Sessions. ., ™
[Zf reset cPU
l Go FS
Reset Go shift+F5
f o Ta Cursar
L. Set PC To Cursar

Figure 7.30  Selecting [Debug Settings***]

53



(12) The [Debug Settings] dialog box appears. Select the desired file format from [Default debug format] and click on

the [Add---] button. Since this setting is saved in the project, you will not need to make it again.

Debug Settings
|SessinnF|8E_E8a_SYSTEM j Target ] Dptinnsl
@ pl Target:
|FBC ERa SYSTEM |

Default debug format:

Download modules:

Filename Offzet Addiess | Format

ak | Cancel

Figure 7.31  [Debug Settings] Dialog Box
The following formats are selectable.
® [EEE-695 RENESAS: Renesas object format (.x30)
® Intel Hex: Intel HEX format (.hex)
® S-Record: Motorola S format (.mot or .s)

In the example shown in figure 7.31, the Motorola S format is selected.

(13) The [Download Module] dialog box opens. Click on the [Browse-:-] button to select the file you wish to download.

Download Module

Offset: | 00000000

=)

il

Cancel

Led Lo

Format: |S-F|ecord

Filename: | [ 3 Browse.. )

Access size; |1 -

[ Download debug information anly

I~ Perfarm mernary verfy during downlaad

™ Download autamatically on target connection

Figure 7.32  Selecting a Download—Module File (1)
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(14) Click on the [OK] button. Normally the offset should be the default value.

Download Module

Offset: | 00000000

Format: |S-F|ecord j Cancel

Filename: [C-AWorkS pacet TuloriahEBa\REC Tutor B |
Access size: |1 -

[ Download debug information anly

I~ Perfarm mernary verfy during downlaad

™ Download autamatically on target connection

Figure 7.33  Selecting a Download—Module File (2)

(15) The [Download modules] list box in the [Debug Settings] dialog box shows the file you have selected. Check that

the information is correct and click on the [OK] button.

Debug Settings
|SessinnF|8E_E8a_SYSTEM j Target ] Dptinnsl
@ pl Target:
|REC Efa SYSTEM ~|

Default debug format:

|S-F|ecord j

Download modules:
Fil=mame [ffzet sddie F st Add..
CoworkSpacet Tuton... 00000000 S-Record

LI

< i]8 > Cancel

Figure 7.34  [Debug Settings] Dialog Box after Selection of the Download Module

In this example, the Motorola S format is selected as the format for the file to be output from the sample

program (tutorial workspace).
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(16) The file to be downloaded has been added to the [Workspace] pane.

%3 p1 - High-performance Embedded Workshop

File Edit View Project Debug Setup Tools Test ‘Window Help

[orEus : om@En|fRERBTES -

IIER=ICNEREICHC =

7
B I

EI@ pl

o —
F.[@]a 8]
HoLoral a2 |2 |Bd|?

Boot wersion "VER.1.20"
Efa firmware wersion "1.00.00.000"
Connected

<| }I\. Biild )\Dehug ,& Find in Files )\ Macro )\ Test )\ Wersion Conkrol f
|DeFauIt1 desktop | | INS ,_,_ él

Figure 7.35 Download—Module File Added

(17) Select the filename and right—click to open the popup menu. Select [Download] to start downloading of the file.

Downloading can also be initiated by double—clicking on the file name.

€% p1 - High-performance Embedded Workshop

File Edit Wiew Project Debug Setup Tools Test  Window Help

Jow|eoe : mm|En ||SFEER® PG

SR
oY
El'a Download mo

_____ a Depend _ql Download
Download (Debug Data Only)
Unload

Figure 7.36  Downloading to the Flash Memory

While the emulator mode is [Program Flash], only downloading is possible. If you attempt to use other functions

such as viewing the contents of memory, the values displayed will not be correct.
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(18) Upon completion of downloading, a message box containing the text “Sum data”, “ID code”, and “Flash memory

writing OK.” appears. Read the messages and click on the [OK] button.

{51 p1 - High-performance Embedded Workshop

O

..... 3 Dependsncies

- Flash memary writing QK.
\:‘l) Sum data=H0446530
ID code=H'123456789ABCDE

File Edit View Project Debug Setup Tools Test Window Help
j[owcoe : omEn |fausnveee. « B R E R & |8e B
—— i«
= E % pl
E 23 Download modu

|« B
REEEEER

Holotaar |82 |BH|?

-
Flash memory writing ... _l
Flash memory write end =
|
v

[ <] " Buid },Debug ;i FindinFiles i Macra J Test J, Version Control [
|Defaultt deskiop | | s Y|

Figure 7.37  Programming Completed

While the flash memory is being programmed, the [Debug] tabbed page in the [Output] pane shows the message

“Flash memory writing ...”. When programming is completed, the [Debug] tabbed page shows the message “Flash

. ”
memory write end .

(19) The [Please Restart or Exit] message box appears. Click on the [OK] button.

1 : Flease Restart or Exit

LD

Figure 7.38  [Please Restart or Exit] Message Box

Programming of the flash memory is now complete. Debugging with the E8a emulator is not possible in the

[Program Flash] mode. Restart or close the E8a emulator.
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(20) Click on the [Disconnect] toolbar button of the HEW to disconnect the E8a and then detach the E8a from the
user system. If you have finished programming, also close the HEW. If you wish to continue programming, on the

other hand, go to the next step. The E8a must be disconnected whether or not programming is to be continued.

€% p1 - High-performance Embedded Works

File Edit Wiew Project Debug tup  Tools  Te:
g me oz o W) n

i |
_@p-]
_@p‘l

-5 Download modu

3 Dependencies

Figure 7.39  Disconnecting the E8a

If you wish to check the operation of the microcomputer independently of the E8a, detach the E8a from the user

system.

(21) To continue programming, click on the [Connect] toolbar button and repeat the steps (6), (9), and (17) to (20).

|

(6) Connect the E8a

(9) Enter an ID code

(17) Download the program to the flash memory
(18) Upon completion of downloading, ...

(20) Disconnect the E8a

(21) To continue programming, ...

Figure 740  Procedure for Programming On—Chip Flash Memory
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(22) If you wish to download the same file again, reopen the workspace you have created in this session the next time

you start up the HEW.

Welcome!

Optiohs:

| (" Create a new project waork space ﬂ

&+ Open a recent project workspace:

Adminiztration...

|C: waforkSpacehplhpl hvs

o |

Figure 7.41 Selecting the Workspace Type
The subsequent steps of the procedure are the same as those given in section 7.4 (6) onwards.

The HEW can also be started up by double—clicking on a HEW workspace file (with extension “.hws”) in Windows

Explorer, etc.

(23)If you wish to select one from among multiple workspace files, add the files to the [Debug Settings] dialog box
beforehand.

Debug Settings
|SessinnF|8E_E8a_SYSTEM j Target ] Dptinnsl
@ pl Target:
|REC Efa SYSTEM ~|

Default debug format:

|S-F|ecord j

Download modules:

_iewmmre— Offset Address
CoworkSpacet Tuton... 00000000 S-Record
CoworkSpacet Tuton... 00000000 S-Record

T ——

QK. Cancel

Figure 742  Adding Multiple Download—-Module Files
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This allows the user to select a desired file in the [Workspace] pane.

%3 p1 - High-performance Embedded Workshop

File Edit View Project Debug Setup Tools Test ‘Window Help
[orEus : om@En|fRERBTES -
x|

me= W e o)

-0
[ Tutorial.mot - 000

_@P_I@T.. <. |

HoLoralar|22 |2 |md|?

Boot wversion "VER.1.Z0"
Efa firmware wersion "1.00.00.0007

Connected

<| }I\. Biild )\Dehug ,& Find in Files )\ Macro )\ Test )\ Wersion Conkrol f
|Defaulkl deskiop [ [

Figure 7.43  Downloading One of Multiple Download—Module Files

s 1 |

Note, however, that only one file is selectable for downloading while the E8a is operating in the [Program Flash]

mode.
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8. Limitations

8.1. Limitations on Free Evaluation—Version C Compiler

1) After the evaluation—version software has been initially installed, the free evaluation-version compiler has
no limitations in usage for 60 days after it is built for the first time.

2)  From the 61st day on, the linkage size is limited to within 64 Kbytes.

8.2. Limitations on Emulator Software
These limitations apply to Ver. 1.00R00; they may be changed in accordance with a software upgrade.
There are two types of documents related to the E8a emulator: common documents and additional documents.
The common documents include the E8a Emulator User’'s Manual and the Precautions on Using the E8a Emulator.
An additional document is prepared for each device type. For example, for the R8C/1B used in this guide, Notes
on Connecting the R8C/18, R8C/19, R8C/1A and R8C/1B (REJ10J1646-0100) is available.
Please refer to the latest additional document for important information required when using the E8a emulator. A

part of limitations is described in this guide.

8.2.1. Areas Occupied by the Emulator Program

Parts of the flash memory and vector areas are used by the E8a emulator program; do not change the allocation
of these areas. Table 8.1 shows the areas occupied by the E8a emulator program for each device. If such an area

is overwritten, the emulator will not work correctly.

Table 8.1 Areas Occupied by the E8a Emulator Program

ROM Size Program Area for E8a Emulator
Group Part No. Programming Data Vector Area ROM Area
Area Area (Default Area)
R8C/H18 R5F21181 4 KB - -
R5F21182 8 KB - -
R5F21183 12 KB - -
R5F21184 16 KB - 2 KB of the ROM area [*1]
(User Flash Area C000h - CYFFh)
R8C/H19 R5F21191 4 KB 2 KB -
R5F21152 8 KB 2 KB -
RAF21153 12 KB 2 KB -
RAF21154 16 KB 2 KB 2 KB of the ROM area [*1]
FFE4h - FFETh, (Data Flash Area 2400h - 2700h)
FFE&h - FFEBh, or
FFECh - FFEFh, (User Flash Area C000h - C7FFh)
RBCHMA REF211A1 4 KB - FFF4h - FFFTh, -
REF211A2 8 KB - FFFEh - FFFBh, -
REF2Z11A3 12 KB - FFFCh - FFFER -
REFZ211A4 16 KB - 2 KB of the ROM area [*1]
(User Flash Area C0O00h - CYFFEh)
RBCHMB REF211B1 4 KB 2KB -
REF211B2 8 KB 2 KB -
RAF211B3 12 KB 2 KB -
RAFZ211B4 16 KB 2KB 2 KB of the ROM area [*1]

(Data Flash Area 2400h - 2700h)
or
(User Flash Area C0O00h - CYFFh)
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Note:
*1  When the device you are using is an R5F21184, R5F21194, R5F211A4, or R5F211B4, the [Firmware
Location] dialog box, which is described in (3) of section 6.3.2 in this document, will appear; specify an area
that will not be used for the user system. When the [Enable advanced setting] check box is selected, the

area for use by the emulator can be specified as an address.

8.2.2. SFRs Used by the Emulator Program

Although the SFRs (special function registers) listed in table 8.2 are available to the user program, they can also
be used by the E8a emulator program. Do not change values of these SFRs by any means (e.g. via the [Memory]
pane) other than the user program. Although the values are changeable during execution of the user program, the
changed values cannot be viewed during a break.

The SFRs in table 8.3 are only available to the E8a emulator program; they cannot be used by the user program.
Do not change the values of these SFRs; if they are changed, the E8a emulator will become incapable of
controlling them. Note that values read out from UART1 transmit interrupt control register S1TIC and UART1

receive interrupt control register STRIC are always the values in use by the emulator.

Table 8.2 SFRs Used by the E8a Emulator Program (1)

Address Register Symbaol Bit
000AR Protect register PRCR Bit 0
0020h High-speed on-chip oscillator control register 0 HRAD BitD
0021h High-speed on-chip oscillator control register 1 HEA1 All bits
0022h High-speed on-chip oscillator control register 2 HRAZ2 All bits
01B3h Flash memory control register 4 FMR4 Bit7

Table 8.3 SFRs Used by the E8a Emulator Program (2)

_ - Motes on using

Address Register Symbol Bit the E8a emulator
0009h Address match interrupt enable register AlER All bits [*1]
0010h - 0012h | Address match interrupt register 0 REMADOD All bits [*1]
0014h - 0016h | Address match interrupt register 1 RMAD1 All bits [*1]
00A8h UART1 transmit/receive mode register U1MR All bits [*1]
00ASh UART bit rate register U1BRG All bits [*1]
00AAR, DDABR | UARTY transmit buffer register U1TB All bits [*1]
00AChH UART1 transmit/receive control register 0 U1CD All bits [*1]
00ADhR UART1 transmit/receive control register 1 U1C1 All bits [*1]
00AEhR, 00AFh | UART1 receive buffer register U1RB All bits [*1]
00BOh UART transmit/receive control register 2 UCON Bits1,4and 5 | [*2]

Notes:

*1 Do not change these values.
*2 Do not change the values of bits listed at left. If another bit is to be changed, it must be done by a

bit—-manipulation instruction or some other means that leaves the values of the listed bits unchanged.
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8.3. Memory Map

Figure 8.1 shows the memory map of the R8C/1B. The R5F211B4, which is mounted on the CPU board of the
Renesas Starter Kit for the R8C/1B, has 16 Kbytes of internal ROM as a program area, 2 Kbytes of internal ROM

as a data area, and 1 Kbyte of internal RAM.

DD
SFR
DO2FFh
D400
Internal RAM
IER )]
f12400n Internal ROM
nterna .
— (data Flash)! - OFFDCh Undefined instruction
Va COrerfiow
& BRH instruction
,/'1 Address match
/ Single step
Oy vh / Waltchdog timer - oscillation stop detection - volizge monkor 2
intenal ROM [ 4 Address break
{program ROM) [Reserved)
DFFFFh OFFFFh Reszet
Expanded area
FFFFFh
HOTES:
1. Data flash block A (1 Kbytz) and B {1 Kbyte) are shown.
2. The blank regions are reserved. Do not access locations in these regions.
Internal ROM Internal RAM
=]
art Number Siza Address Siza Address
Y h (el
REF211B45P, REF211B4DSP, REF211B4DD, REF211B4MNP,
REF211BH(SP, REFZ11B40000CEP, REFZ1 1BRXDD, 16 Kbytes 0C000h 1 Kbyte 007FFh
REF211B4EMP
REF211B35F. R5F211B3D5P, REF211B3DD. REF211B3MP,
REF211B3XEP, REF211B30MCEP, REF211B3X DD, 12 Kbytes oDOo00h TG bytes 0D8FFh
REF211B3CEMNP
REFZ11B25P, REF211B2DSP, REF211B2DD, REF211B2ZMNP,
REF211B22 3 ¥SP, REF211B2000:X45P, REFZ11BZ:XXDD, B Kbytes 0E0DDh 512 bytes 005FFh
REF211BZCMP
REF211B15P, R5F211B1DSP, REF211B10DD, _
~ ~ 4 Kbytes OFO00h 354 bytes DO057Fh
REF211B1XXXEP, REFZ11B1DMESP, REF211B1X2XDD

Figure 8.1 Memory Map of R8C/1B
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9. Frequently Asked Questions

9.1. A communication error has occurred at startup.

If a communication error has occurred at startup, confirm the following.
1)  The USB cable and user system interface cable are correctly connected.
2)  The power is supplied to the CPU board when an external power source is used.
Turn on the power after the message, 'Turn on the target device and press the <Enter> key.’ appears.

3)  The selected device corresponds to the microcomputer in use.

9.2. A communication error has occurred during debugging.

If a communication error has occurred during debugging, confirm the following.

1) The firmware may have gone out of control due to user program execution (going out of control or
accessing to the monitor area). Disconnect the USB cable of the E8a emulator from the host computer,
connect it again, and then restart the emulator software.

2)  The user program does not access the area or the resource used by the firmware.

9.3. Do the on—chip peripheral modules work after a break occurs?

While the program is stopped due to a break, the CPU does not accept interrupts but the peripheral modules
continue operation. For example, when the user program stops due to a break after a timer has started counting,
the timer continues counting but the CPU does not accept timer interrupts.

9.4. Is there any method to check if the emulator fails?

The diagnostic hardware program (self-check program) is available. For the procedure, refer to the section

'Diagnostic Hardware Program’ in the E8a Emulator User's Manual.
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9.5. What should be entered in the [ID Code verification] dialog box?

When the E8a emulator is being started up, the E8a reads the ID—code section within the on—chip flash memory and
requires user verification. The ID code that should be entered in the [ID Code verification] dialog box varies depending
on whether or not the user has specified .ID or —ID in source files or as options*1, and whether or not fixed interrupt

vectors have been set. Set the correct ID code according to the following table.

Table 9.1 ID Code Values

.ID or —ID Specified? ID Code

Yes ** Value specified by the user

No * Fixed interrupt vectors are set Hexadecimal “00000000000000”
No fixed interrupt vector is set Hexadecimal “FFFFFFFFFFFFFF”

Notes:
*1  There are the following two ways of setting an ID code.
® Use the assembler directive “.ID” (recommended)
[Example] To set the hexadecimal value “123456789ABCDE” as the ID code:

(1) Inanassembler program
id “#123456789ABCDE”

(2) InaC program
_asm(“.id"¥"#123456789ABCDE”");

® Use the “-ID” option of the LMC30 load module converter
“-ID” is an optional feature of the LMC30. If an “.ID”, “.OFSREG”, or “.PROTECT"” assembler directive
has already been specified, the “-ID” option is ignored.

*2  Reflection of the ID code value in .x30 and .mot files depends on whether “.ID” or “-ID” has been used. Use of
the “.1D” assembler directive is thus recommended.

When “.ID” is used: The ID code value is reflected in both .x30 and .mot files

When “-ID” is used: The ID code value is only reflected in .mot files
Due to this difference, if the “-ID” option has been used and an .x30 file has been downloaded to the flash
memory, you may encounter a problem since an ID code setting in the user program will not be reflected in the
contents of memory on the actual device.

*3  If the user has not set any ID code, the value is normally “00000000000000” because the ID is assigned to the
highest-order address range of the fixed interrupt vectors. If the vectors where the ID code is to be stored were
not included in the user program, each byte of the ID code has the default value for the flash memory: i.e. the
code is the hexadecimal number “FFFFFFFFFFFFFF”.

*4  While the E8a is used as a debugger (i.e. the emulator mode is not [Program Flash]), the ID code will always be
the hexadecimal number “FFFFFFFFFFFFFF" regardless of the contents of the user program.

*5 At the time of the purchase of any device (blank), the ID code will be the hexadecimal number

“FFFFFFFFFFFFFF”.
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9.6. Other Questions

Questions and answers for Renesas products, including E8a emulator, are released on the website as 'FAQs’.

http://www.renesas.com/e8a (Global site)

Access the above website and click 'FAQs’ on the left link side.
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10. Typical Error Messages and Resolution

(1) Driver Error:lllegal driver inter face select
Communication with the E8a is not available.

Disconnect the USB cable from the host computer and re—connect it.

(2) Driver Error:No available communication devices found.

The E8a is not connected. Check the state of the USB connector.

(3) Connector disconnected. Please, connect and press <Enter> key.
The user board and the E8a are not connected. Connect them and press the Enter key.

This error message will also be reported when pin connector 14 on the E8a is not connected to GND.

(4) Flash memory erase error ! Change device

Erasing of the flash memory has failed. Exchange the device.

(5) Flash memory write error

Programming of the flash memory has failed.

In many cases, this will be because the voltage on the user board was 3.0 V or lower while the E8a was operating
in the programmer mode.

(6) Communication timeout error

The device does not respond.

Refer to the Frequently Asked Questions regarding the E8a on the Renesas website.
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11. Related Documents

The E8a emulator and HEW provide many other useful functions not mentioned in this document. Please refer to the
following related documents for important information about our products such as detailed specifications, technical

information, or restrictions.

Documents Related to the E8a Emulator:

- E8a Emulator User’s Manual

- Additional Document for User’'s Manual: Notes on Connecting the R8C/18, R8C/19, R8C/1A and R8C/1B

Document Related to High—Performance Embedded Workshop:

- High—performance Embedded Workshop User’'s Manual

Documents Related to CPU:
- R8C/1A, R8C/1B Group Hardware Manual
- M16C/60, M16C/20, M16C/Tiny Series Software Manual

Documents Related to M16C/60 Series C Compiler Package:
- M3T-NC30WA C Compiler User's Manual (C Compiler Package for M16C Series)
- M3T-NC30WA C Compiler Release Notes (C Compiler Package for M16C Series)
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12. For More Information

Access the following addresses for information on this product.

USA: techsupport.rta@renesas.com
Europe: tools.support.eu@renesas.com
Japan: csc@renesas.com

Information on the E8a emulator is available at the following Renesas websites:

http://www.renesas.com/e8a (Global site)

http://japan.renesas.com/e8a (Japan site)

Information on the Renesas microcomputers is available at the following Renesas websites:

http://www.renesas.com/ (Global site)

http://japan.renesas.com/ (Japan site)
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