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Notice

All information included in this document is current as of the date this document isissued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful atention 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 alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. 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 lossesincurred 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 devel opment 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 errorsin 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. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
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 bein any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect 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 physica 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 aresult 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 sdes office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

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

owned subsidiaries.

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




To all our customers

Regarding the change of names mentioned in the document, such as Hitachi
Electric and Hitachi XX, to Renesas Technology Corp.

The semiconductor operations of Mitsubishi Electric and Hitachi were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMSs (flash memory, SRAMs €tc.)
Accordingly, although Hitachi, Hitachi, Ltd., Hitachi Semiconductors, and other Hitachi brand
names are mentioned in the document, these names have in fact all been changed to Renesas
Technology Corp. Thank you for your understanding. Except for our corporate trademark, logo and
corporate statement, no changes whatsoever have been made to the contents of the document, and
these changes do not constitute any alteration to the contents of the document itself.

Renesas Technology Home Page: http://www.renesas.com

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and more reliable, but there is aways the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as areference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party'srights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or al of theinformation contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as atota system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for usein adevice
or system that is used under circumstances in which human lifeis potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in
whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under a license from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’'s or any third party’s
patent, copyright, trademark, or other intellectual property rights for information contained in
this document. Hitachi bears no responsibility for problems that may arise with third party’s
rights, including intellectual property rights, in connection with use of the information
contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that y
have received the latest product standards or specifications before final design, purchase or
use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi's sales office before using the product in an application that
demands especially high quality and reliability or where its failure or malfunction may directly
threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclear
power, combustion control, transportation, traffic, safety equipment or medical equipment for
life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi
particularly for maximum rating, operating supply voltage range, heat radiation characteristic
installation conditions and other characteristics. Hitachi bears no responsibility for failure or
damage when used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor devices and
employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi
product does not cause bodily injury, fire or other consequential damage due to operatipn of
the Hitachi product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in any form, the whole or part of this documer
without written approval from Hitachi.

7. Contact Hitachi's sales office for any questions regarding this document or Hitachi
semiconductor products.







IMPORTANT INFORMATION
READ FIRST

» READ this user's manual before using this emulator product.

+ KEEP the user's manual handy for future reference.

Do not attempt to use the emulator product until you fully understand its mechanism.

DEFINITION OF SIGNAL WORDS

CAUTION indicates a hazardous situation whi€mot avoided, may result irminor or
moderate injury to you or other people, or may resultdamage to the
machine or loss of the user program It may also be used to alert against
unsafe usage.

NOTE emphasizes essential information.

RENESAS



Preface

The SH7060 E8000 Hitachi Debugging Interface (referred to as the HDI) is a software tool that
supports program development in an environment using an E8000 emulator for the Hitachi
microprocessor SH7060 (referred to as the emulator).

This manual is the Debugging Platform User’'s Manual, which is a separate volume to the Hitact
Debugging Interface User’'s Manual, and describes the HDI functions and its usage. Read this
manual and the following manuals before using the HDI.

For details on the emulator,

SH7060 E8000 Emulator User’'s Manual

Description Notes on Using the PC Interface Board (HS6000EII01H)

Description Notes on Using the PC Card Interface (HS6000EIP01H) for the E6000/E8000
Emulator

Description Notes on Using the PCI Interface Board (HS6000EIC01H) for the E6000/E8000
Emulator

Description Notes on Using the PCI Interface Board (HS6000EIC02H) for the E6000/E8000
Emulator

Description Notes on Using the LAN Adapter (HS6000ELNO1H) for the E6000/E8000
Emulator

SH7060 E8000 Emulator Diagnostic Program Operation Manual

For details on the related software manuals,

Hitachi Debugging Interface User's Manual

Hitachi Embedded Workshop User’'s Manual

SuperH RISC engine C/C++ Compiler User’'s Manual

SuperH RISC engine Cross Assembler User's Manual

H Series Linkage Editor, Librarian, Object Converter User's Manual

SuperH RISC engine C/C++ Compiler, Assembler, Optimizing Linkage Editor

For details on the SH7060-series microprocessor,

SH7065 Hardware Manual
SH1/SH2/SH-DSP Programming Manual

Refer to section 2, Installation, for details on HDI installation.
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In this user’'s manual, the operating environment is assumed to be the English version on the IBN
PC.

Notes: 1. Microsoft, Windows, Windows 95, Window§ 98, Window$ Me, Windows NT,
and Window8 2000 are registered trademarks of Microsoft Corporation in the United
States and/or in other countries.

2. IBM PC is a registered trademark of International Business Machines Corporation in
the United States.

3. Pentium is a registered trademark of Intel Corporation in the United States.

4. Adobe®, Acrobat, and Acrobat® Reader® are registered trademarks of Adobe
Systems Incorporated.

All product names and brand names used in this user’'s manual are trademarks or registered
trademarks of each company.
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Section 1 Overview

1.1 Overview

The HDI promotes efficient debugging of programs written in C/C++ or assembly language in th
environment using the emulator.

111 Features
The HDI has the following features:

» High-speed downloading of load module files.

» A comprehensive set of break functions, trace conditions, and functions to set or edit memor
maps are enabled by the HDI windows.

» Large-capacity trace information can be displayed (a maximum of 64-k bus cycles are
displayed on the window).

» Command line functions (command system for the HDI).
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1.2 Operating Environment
The HDI is provided on CD-R. The following shows the acceptable operating environments:

Table 1.1 Operating Environment

Item Operating Environment

Host computer IBM PCs and compatible machines that contain Pentium"
processors (300 MHz or faster is recommended)

Operating system Windows" 95, Windows" 98, Windows"™ Me, Windows NT"
4.0, or Windows" 2000

Minimum memory capacity for 32 Mbytes (more than twice the size of the load module is

operation recommended)

Display Resolution better than 800 x 600 (SVGA) is recommended

Empty space in a hard disk Disk capacity required for installation: 40 Mbytes or more

Take the swap area into account when ensuring that there is
enough space on your system (more than four times the size
of the memory is recommended).

Supported interfaces ISA bus slot (not supported by Windows™ Me and Windows"
2000), PCI bus slot, PC card (PCMCIA), and LAN adapter
(conforming to IEEE802.3, with 10BASE-T or 100BASE-TX)

Pointing device such as a mouse A pointing device such as a mouse, which can be connected
to the host computer and is supported by Windows" 95,
Windows" 98, Windows" Me, Windows NT" 4.0, and
Windows" 2000

CD-ROM drive Required for installation of E8000 emulator software or
referring to the user’s manual
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1.3 Content

The CD-R includes the E8000 Emulator Software and the user’s manual for both SH7060 E800
emulator. See table 1.2. The directories described in the table are under the 7060 directory, whi
is under the root directory.

Table 1.2 CD-R Files

Directory Name File Name Contents Note
setup.exe Installer
\System E8000.sys ** System program for the SH7060
E8000 emulator
\System Shcenf706.sys *! Control program for the SH7060
E8000 emulator
\System Shdct706.sys *! Configuration file for the SH7060
E8000 emulator
\System diag.sys ** Diagnostic and maintenance
program
\System Setup.cc ** Script file for automatic
installation (for IPW)
\Drivers\Pci\95 pcihei.inf Setup information (PCI) For Windows" 95,
Windows" 98, and
Windows"” Me
\Drivers\Pci\95 pcihei.vxd Virtual driver (PCI) For Windows" 95,
Windows" 98, and
Windows"” Me
\Drivers\Pci\Nt pcihei.sys System file (PCI) For Windows NT"
\Drivers\Pci\2000 pcihei.sys System file (PCI) For Windows” 2000
\Drivers\Pci\2000 pcihei2k.inf Setup information (PCI) For Windows" 2000
\Drivers\lsa\Nt emulator.sys System file (ISA) For Windows NT"
\Drivers\Pcmcia\95 ulepcc.inf Setup information (PCMCIA) For Windows" 95
and Windows" 98
\Drivers\Pcmcia\95 ulepcc.vxd Virtual driver (PCMCIA) For Windows” 95

and Windows" 98

\Drivers\Pcmcia\Nt

ulepccnt.sys

System file (PCMCIA) For Windows NT"

\Drivers\Pcmcia\2000

ulepcc2k.sys

System file (PCMCIA) For Windows" 2000

\Drivers\Pcmcia\2000

ulepcc2k.inf

Setup information (PCMCIA) For Windows" 2000
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Table 1.2 CD-R Files (cont)

Directory Name

File Name

Contents

Notes

\Manuals\Japanese HS6400DIIW5SJ.pdf  Hitachi Debugging Interface PDF documents in
2] user’s manual Japanese *°
\Manuals\Japanese HS7060EDD81HJ.pdf SH7060 E8000 emulator user’s PDF documents in
[+ manual Japanese *°
\Manuals\Japanese HS7060D8IW2SJ.pdf  SH7060 E8000 Hitachi PDF documents in
b2 Debugging Interface User's Japanese *°
Manual
\Manuals\Japanese HS7060TM81HJ(*)*¥.  Descriptive notes on the PDF documents in
pdf &7 diagnostic program for the Japanese *°
SH7060 E8000 emulator
\Manuals\Japanese HS7060EBK81HJ(*) Descriptive notes on the PDF documents in
b3 pdf & evaluation chip board Japanese *°

HS7060EBK81H for the SH7060
E8000 emulator

\Manuals\English

HS7060EBK81HE.pdf

SH7060 E8000 emulator user’s

PDF documents in

bl manual English **
\Manuals\English HS7060D8IW2SJ.pdf  SH7060 E8000 Hitachi PDF documents in
b2 Debugging Interface user’s English *”

manual

\Manuals\English

HS7060D8IW2SE.pdf

(x4

SH7060 E8000 Hitachi
Debugging Interface User's
Manual

PDF documents in
English **

\Manuals\English HS7060EBK81HE(*) Descriptive notes on the PDF documents in
B pdf & evaluation chip board English **
HS7060EBK81H for the SH7060
E8000 emulator
\Manuals\English HS7060TM81HE(*)*?  Descriptive notes on the PDF documents in
.pdf &4 diagnostic program for the English **

SH7060 E8000 emulator

\Pdf_read\Japanese

Ar40jpn.exe

Acrobat” Reader 4.0 installer

Japanese version

\Pdf_read\English

Ar40eng.exe

Acrobat” Reader 4.0 installer

English version

Notes: 1.

Installed on your host computer by the installer.

2. This is the Japanese version of the manual. It cannot be installed by the installer.
3. (*) indicates a manual revision.
4, This is the English version of the manual. It cannot be installed by the installer.
5. Use the Acrobat” Reader to see PDF documents.
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Section 2 Installation

2.1 Installation Procedures

The installation procedures for the HDI are described below.

211 Setting up the Emulator

Set up the emulator following instructions described in section 3, Preparation before Use, in the
SH7060 E8000 Emulator User's Manual on the CD-R. The file in the emulator system disk (FD)
described in the SH7060 E8000 Hitachi Debugging Interface User's Manual is stored in the
7060\system directory on the CD-R.

2.2 Setting Up with Windows Operating Systems
The following describes the setup procedure for Windawperating systems.

Since hardware is set up during installation, the installation procedure may differ according to th
operating system and interface used (ISA, PCI, PCMCIA, or LAN). Proceed with installation
according to the procedures for the environment in use.

To connect the host computer to the emulator, either a PCI interface board (HS6000EICO1H an
HS6000EIC02H), PC interface card (HS6000EIP01H), PC interface board (HS6000EII01H), or «
LAN adapter (HS6000ELNO1H) can be selected.

For details on the connection of the PC interface board (ISA bus specifications), refer to section
2.2.4, PC Interface Board Specifications (ISA Bus Specifications) or the user’'s manual. For dete
on other connections, refer to the related user’'s manual.

To install the provided software, insert the CD-R in the CD-ROM drive. If there are any
applications running, exit from them before installing the software.

Click [Run...] from the [Start] menu. The [Run] dialog box will be displayed. Enter
<Drive>:\7060\setup.exe and click the [OK] button. <Drive> is the CD-ROM drive.

Proceed with installation by following instructions provided by the install wizard.
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2.2.1  Setting Up the PCI Interface Board on Windows95, Windows 98, or Windows’

Me

When Using the PC Interface Board:

Install the provided software. Select [PCI Card Driver] as the component.
Exit the operating system, shut down the host computer, and turn off the power switch.
Install the PCI interface board into the host computer.

Turn on the host computer. Hardware will be acknowledged and driver installation will start

automatically.

Select [Search for the best driver for your device] for driver installation, and select [Specify a
location] for the location.

Specify <Drive>:\7060\DRIVERS\PCI\95 for the location. <Drive> is the CD-ROM drive.
Check that PCIHEI Rev 1 has been detected and complete driver installation.

When Using the PC Interface Card:

Install the provided software. Select [PC Card Driver (PCMCIA)] as the component.

Install the PC interface card into the host computer.

Hardware will be acknowledged and driver installation will start automatically.

Select [Search for the best driver for your device] for driver installation, and select [Specify a
location] for the location.

Specify <Drive>:\7060\DRIVERS\PCI\95 for the location. <Drive> is the CD-ROM drive.
Check that E6000 PC Card has been detected and complete driver installation.

When Using the PC Interface Board:

Refer to section 2.2.4, PC Interface Board Specifications (ISA Bus Specifications), and set the
operating system environment and install the ISA bus interface board.

Install the provided software. Select [ISA Driver] as the component.

Note: An ISA driver to run under WindoWwe is not available.

When Using the LAN Adapter:

Install the provided software. Select [EB000 LAN Driver] as the component.
Connect the LAN adapter to the target network and turn the LAN adapter on.

Select [SH7060 E8000 Emulator Software]-[Tools]-[LAN Adapter Configuration] from
[Start]-[Programs] to start the LAN Adapter Configuration.

Set the LAN adapter by LAN Adapter Configuration.

Turn the LAN adapter off and connect the LAN adapter to the target network and turn the
LAN adapter on. Then LAN adapter must be turned off even when the network is not changec

RENESAS



Note: When using a LAN adapter that has already been set, it is unnecessary to set it again. L

LAN Adapter Configuration to define only the host computer. For details on the usage of
the LAN Adapter Configuration, refer to the online help of the LAN Adapter
Configuration.

2.2.2 Setting Up the PC Interface Board on Windows NT4.0

When Using the PCI Interface Board:

Exit from the operating system, shut down the host computer, and turn off the power switch.
Install the PCI interface board into the host computer.

Turn on the host computer. Log-on as Administrator.

Install the provided software. Select [PCI Card Driver] as the component.

Restart the host computer.

When Using the PC Interface Card:

Exit from the operating system, shut down the host computer, and turn off the power switch.
Install the PC interface card into the host computer.

Turn on the host computer. Log-on as Administrator.

Install the provided software. Select [PC Card Driver (PCMCIA)] as the component. Check
the values specified for use by the PC interface card before the information is requested
during installation. Select and start [Administrative Tools (Common)]-[Windows NT
Diagnostics] from [Start]-[Programs] to check the current status of IRQ, 1/O ports, and
memory in the resource panels, and set values that will not cause contention with other
devices. Required resources are as follows: one channel for IRQ, H'F bytes for I/O ports,
H’'4000 bytes for use as memory.

Restart the host computer.

Note: Default settings start all the drivers selected as [Drivers] components after the activation ¢

the host computer. When the host computer is activated without a given card or an
inappropriate driver is installed, it is not possible to start the given driver. The service
control manager informs the user of the error, but it causes no other problem.

When Using the PC Interface Board:

Refer to section 2.2.4, PC Interface Board Specifications (ISA Bus Specifications), and set tt
operating system environment and install the ISA bus interface board.

Log-on as Administrator.
Install the provided software. Select [ISA Driver] as the component.
Restart the host computer.
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When Using the LAN Adapter:

Log-on as Administrator.

Install the provided software. Select [ES000 LAN Driver] as the component.

Connect the LAN adapter to the target network and turn on the LAN adapter.

Select [SH7060 E8000 Emulator Software]-[Tools]-[LAN Adapter Configuration] from
[Start]-[Programs] and start the LAN Adapter Configuration.

Set the LAN adapter by LAN Adapter Configuration.

Turn off the LAN adapter and connect the LAN adapter to the target network and turn on the
LAN adapter. Then LAN adapter must be turned off even when the network is not changed.

Note: When using a LAN adapter that has already been set, it is unnecessary to set it again. U:

LAN Adapter Configuration to define only the host computer. For details on the usage of
the LAN Adapter Configuration, refer to the online help of the LAN Adapter
Configuration.

2.2.3 Setting Up the PC Interface Board on Windows2000

Support of the PC Interface Board:

The PC interface board is not supported in Windo2@00.

When Using the PCI Interface Board:

Log-on as Administrator.

Install the provided software. Select [PCI Card Driver] as the component.

Exit from the operating system, shut down the host computer, and turn off the power switch.
Install the PCI bus interface board into the host computer.

Turn on the host computer. Hardware will be acknowledged and driver installation will start
automatically.

Select [Search for a suitable driver for my device (recommended)] for driver installation, and
select [Specify a location] for the location.

Specify <Drive>:\7060\DRIVERS\PCI\2000 for the location. <Drive> is the CD-ROM drive.
Check that E6000 PCI Card has been detected and complete driver installation.

When Using the PC Interface Card:

Log-on as Administrator.

Install the provided software. Select [PC Card Driver (PCMCIA)] as the component.
Install the PC interface card into the host computer.

Hardware will be acknowledged and driver installation will start automatically.
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» Select [Search for a suitable driver for my device (recommended)] for driver installation, and
select [Specify a location] for the location.

» Specify <Drive>:\7060\DRIVERS\PCMCIA\2000 for the location. <Drive> is the CD-ROM
drive.

* Check that EB000/E6000 PC Card has been detected and complete driver installation.
When Using the LAN Adapter:

* Log-on as Administrator.

 Install the provided software. Select [EB000 LAN Driver] as the component.

» Connect the LAN adapter to the target network and turn on the LAN adapter.

e Select [SH7060 E8000 Emulator Software]-[Tools]-[LAN Adapter Configuration] from
[Start]-[Programs] and start the LAN Adapter Configuration.

» Set the LAN adapter by LAN Adapter Configuration.

» Turn off the LAN adapter and connect the LAN adapter to the target network and turn on the
LAN adapter. Then LAN adapter must be turned off even when the network is not changed.

Note: When using a LAN adapter that has already been set, it is unnecessary to set it again. L
LAN Adapter Configuration to define only the host computer. For details on the usage of
the LAN Adapter Configuration, refer to the online help of the LAN Adapter
Configuration.

2.2.4 PC Interface Board Specifications (ISA Bus Specifications)

A PC interface board (HS6000EIIO1H, ISA bus specifications) is available for use as the interfac
for communications between the emulator and the HDI.

The PC interface board is a memory-mapped board; the memory area to be used by the PC
interface board must be defined in the emulation memory before the PC interface board is place
in an unused expansion slot. Otherwise, programs may accidentally use the area of memory
required by the PC interface hardware.
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CAUTION

Be careful not to allocate the PC interface
board to a memory area to which other boards have been
allocated. If you fail to take care of this point, correct
operation cannot be guaranteed.
When the PC interface board is shipped, the switch settings
are for allocation to the address range fromH  ’D000O to
H'D3FFF.

For details on installing the PC interface board, refer to the SH7060 E8000 Emulator User’s
Manual and the Description Notes on Using the PC Interface Board (HS6000EII0O1H).

Setting Up the PC Interface Board on Window$ 95 or Windows’ 98: Description of setting up
a PC interface board (HS6000EII01H) is given below, taking settings under Wingibwas an
example.

+ Start Windows 95.

» Click the [My Computer] icon with the right mouse button and select [Properties] from the
pop-up menu.

The [System Properties] dialog box will be displayed.

» Double-click the [Computer] icon in the [Device Manager] panel to open the [Computer
Properties] dialog box.

e Click the [Memory] in the [View Resources] panel to display the memory resources.

Select one of the address ranges that is not listed in the [Computer Properties] dialog box. For
example, if you select the range H'D8000 to H'DBFFF, the corresponding switch number will be
6.

Define the memory area so that Wind6W$§ does not use the area as follows:

e Click [Memory] in the [Reserve Resources] panel and click [Add].

The [Edit Resource Setting] dialog box will be displayed.

« Enter the memory area addresses in [Start value] and [End value] and click [OK].
* Shut down the host computer (do not restart it) and turn off the power switch.
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» Power on the host computer.

« Check that the area selected in the [Computer Properties] dialog box are displayed as [Syste
Reserved] in the list.

The next step prevents the memory area for the PC interface board being accessed by another
program. Modify the CONFIG.SYS file. Use the SYSEDIT program to edit the file.

e Select [Run] from the [Start] menu.
» Type SYSEDIT and click [OK]. The SYSEDIT will start.

When EMM386.EXE is used in the CONFIG.SYS file, the CONFIG.SYS file must be modified.
If the CONFIG.SYS file is not used, or if EMM386.EXE is not used even when the CONFIG.SY S
file is used, go to the following procedure and modify the SYSTEM.INI file.

* Locate the line in the CONFIG.SYS file that reads:
device=C:\WINDOWS\EMM386.EXE RAM

e Change the line so that it reads as shown below.
device=C:\WINDOWS\EMM386.EXE RAM Xaaaa-bbbb

Here,aaaais the upper four digits of [Start value] abiobbis the upper four digits of [End
value]. For example, for the switch set to 6, you would set the line to read:

device=C:\WINDOWS\EMM386.EXE RAM X=D800-DBFF

* Save the CONFIG.SYS file.

The following is about modifying the SYSTEM.INI file.

« Add the following line to the [386Enh] section in the SYSTEM.INI file:
EMMEXxclude=aaaabbbb

Here,aaaais the upper four digits of [Start value] abiobbis the upper four digits of [End
value]. For example, for the switch set to 6, you would set the line to read:

EMMExclude = D800-DBFF

+ Save the SYSTEM.INI file and exit the SYSEDIT.
* Restart the host computer.

Setting Up the PC Interface Board on Windows NT4.0: The description given below is about
setting up the PC interface board on Windows K.
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For the installation of the PC interface board to the ISA bus slot, refer to the manual of your host
computer.

This section describes the general procedure for installing the PC interface board in the host
computer.

Log-on to the host computer as Administrator. Check which upper memory areas have already
been used.

Start Windows NT4.0.

» Execute [Start]-[Programs]-[Administrative Tools (Common)]-[Windows NT Diagnostics].

» Click the [Memory] button in the [Resource] tab and, in the following form, make a note of the
upper memory areas that have already been used.

+ Exit Windows NT4.0.

* Register the memory area for the PC interface board. Select one of the memory areas that
correspond to the following PC interface board switch settings, and no other devices can
access the selected memory area.

If the Intel P&P BIOS disk is supplied with the host computer, register the memory area as
follows:

» Start the host computer with the Intel P&P BIOS disk.

e Check the upper memory areas that have already been used, with [View]-[System Resources
* Add [Unlisted Card] with [Configure]-[Add Card]-[Others...]

e Click [No] in the dialog box displayed because there is no .CFG file.

* Move to the [Memory [hex]] list box in the [Configure Unlisted Card] dialog box.

e Click the [Add Memory...] button to display the [Specify Memory] dialog box.

» Enter a memory area range that is not used by any other device and that corresponds to one
the PC interface board switch settings.

» Save the file.

» Exit the current setup program.

+ Shut down Windows NT4.0 and turn off the host computer power switch.
* Turn on the host computer.

2.3 Installing the System Program
A description of the installation of the system program is given below.

The EB000 system program must be transferred to flash memory in the E8000 station. The
emulator cannot be used without the E8000 system program.

12
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The system programs are stored in \SYSTEM under the HDI installation directory. Table 2.1 is ¢
list of system programs with descriptions.

Table 2.1 Contents of Emulator System Programs

No. File Name Contents of File

1 E8000.SYS System program for the emulator. Controls the evaluation ship
board and executes various commands such as for emulation.
Loaded to the memory of the emulator when the emulator system
program is started up.

2 SHDCT706.SYS MCU control program. Controls the MCU on the evaluation chip
board. Loaded to the memory of the emulator when the emulator
system program is started up.

3 SHCNF706.SYS Configuration file for storing the MCU'’s operating mode and map
information. Loaded with the emulator system program.

4 DIAG.SYS Diagnostic and maintenance program. Loaded to the memory of
the E8000 station for maintenance.

The system programs are registered by using a dedicated ES000/E8000S system installation to
(hereafter referred to as the ESI). The procedure is described below.

To install the system programs, use Auto Install or Custom Install mode.

Auto Install mode automatically installs all system program.

Custom Install mode allows flexibility in the installation of the system programs.
First, Auto Install is described.

Turn on the EB00O station. Select [SH7060 ES8000 Emulator Software]-[Tools]-[System Install
Tool] from [Start]-[Programs].

13
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Figure 2.1 [Start] Menu (System Install Tool)

When the ESI has started up, the [Select Driver] dialog box will be displayed. Select the driver fo
the connection of the host computer and the E8000 Emulator from [Driver]. Table 3.4 shows the
types of connections and drivers.

Table 2.2 Types of Connection and Drivers

Connection Contents of File

When connecting the emulator to a PC interface  Emulator ISA Driver
board

When connecting the emulator to a LAN adapter E8000 LAN Driver

When connecting the emulator to a PCI Emulator PCI Card Driver

interface board

When connecting the emulator to a PC interface  Emulator PC Card Driver
card

When “Link up” is displayed on the status bar, the initiation of the ESI has been completed.

Select the [Auto Install] radio button in the [Select Install] dialog box. The [Browse for Folder]
dialog box will be displayed, so select the directory where the system program is stored. The
default directory will be a directory under \SYSTEM in the HDI installation directory.
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Figure 2.2 [Browse for Folder] Dialog Box

When [OK] is clicked, the [E8000 Load Files] dialog box will be displayed. Check the file names
for installation.
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Figure 2.3 [E8000 Load Files] Dialog Box (SH7060)

Click the [OK] button. Installation of the system programs to the flash memory of the ES8000
station will commence. The file name will be displayed in the status bar as each file is installed.
Click [Cancel] to return to the [Select Install] dialog box.

When the registration is complete, the [System Install Completed!!] dialog box will be displayed.
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Figure 2.4 [System Install Completed!!] Dialog Box (SH7060)

Click the [OK] button. The installation of the system program to the flash memory of the ES000
station will be completed, and the ESI will terminate. Turn off the emulator’'s power switch.

Next, Custom Install will be described.

When the [Select Install] dialog box has been displayed, select the [Custom Install] radio button
The [EB000 Load Files] dialog box will be displayed. Add or modify files.

17
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ES000 Load Files E|

Only Checked kind of files are installed.

—STSTEM FILE
i IC:‘\HEW SHAISAES0004 Zaen s SYSTEMS

— COMFIGURATIOM FILE
n|

~ FIRMwWARE FILE Browse
v IC:\HE'W' WHdiS AEB000 Faenh SYSTEMY

oK |
~ DIAGNOSTIC FILE

r I Cancel |
Help |

it |

Figure 2.5 [E8000 Load Files] Dialog Box (SH7060)

Each check box corresponds to the combo box to its right. Select the check box that corresponds
to the files you wish to install. Place the cursor on the combo box and click the [Browse] button.
When the [Browse] button is clicked, the [File Selection] dialog box will be displayed.

Select the files to install. If you decide not to install a file, do not select the check box. When the
check box is not selected, which means it is invalid, the file will be grayed-out and will not be
installed.

Click the [OK] button. The system program will be installed in the flash memory of the ES8000
station. The file name will be displayed in the status bar as each file is installed. From here, the
description of Custom Install is the same as that of Auto Install. Click [Cancel] to return to the
[Select Install] dialog box.

For details on the error messages displayed during ESI operation, refer to Troubleshooting in the
ESI help file. For help on the ESI, select [SH7060 EB000 Emulator Software]-[Tools]-[System
Install Tool] from the [Start] menu.

2.4 Checking the Emulator

The next step is to check that the emulator and the HDI are initiated correctly.

18
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Turn on the emulator after confirming that the S7 and S8 DIP switches of SW1 on the emulator
are turned on.

Select [SH7060 E8000 Emulator Software]-[Hitachi Debugging Interface] from the [Start] menu.

N iﬁﬁccessnries "
(=] StantUp »
» B MS-DOS Prompt :

Figure 2.6 [Start] Menu (Initiating the HDI)

The [Select Session] dialog box will be displayed. Select the target emulator name in the comb
box then click the [OK] button.

Select Session I

& Create a new session on: 1] 4 l
l EB000 SHxxxx Ermulator ;I Esit
i l

" Previous session file;

I :I Browse,.

Figure 2.7 [Select Session] Dialog Box
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When the HDI is started up for the first time, a [Driver Details] dialog box will be displayed. Use
[Driver] to select the correct driver for the connected interface (PC interface board, PCI interface
board, PC interface card, or LAN adapter) and click the [Close] button. Refer to table 2.2, Types
of Connections and Drivers. The example below is when the emulator is to be connected to the F
interface via the ISA bus.

DiverDotate

Driver: Emulator ISA Driver -
— Details
Interface: IISA j
Channel: |dD00-d3tf =]

= Configuration

Configure... |

Help Close

Figure 2.8 [Driver Details] Dialog Box (When ISA Bus Is Selected)

During the HDI initiation, the following messages are shown on the status bar of the HDI window.

=
|Driver Link up Check Start | HUM i
=
|Hardware Register Read/ite & System |0 Check Start | NUM i

Figure 2.9 Status Bar during the HDI Initiation

A message box will be displayed to ask whether to initiate the diagnostic program (figure 5.2)
when [Diagnostic Test Program] has been selected in the component selection dialog box when
the HDI was installed. Click the [Yes] button to initiate the diagnostic program. For details, refer
to section 5, Operating Procedure for the Diagnostic Program. “Link up” appears on the status be
when the HDI and the emulator have successfully started up.

20
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i

=

| Link up

I i
Figure 2.10 Status Bar at the HDI Initiation Completion

When HDI is started for the first time after installation, the following message box will be
displayed. The same message box is not displayed again.

2.5 Troubleshooting

251 Connection Error of the PC Interface Board

The HDI displays the following message box when the PC interface board for connecting to the
emulator cannot be detected.

E8000 Platform

& Diriver Error: Cannct locate |54 interface card

lUnable to restore previous configuration for
Emulator 154 Driver, Wil attempt to zet default values inztead.

Figure 2.11 PC Interface Board Connection Error Message Box
The following causes are possible:

The memory area reserved in one or more of the following settings differs from the setting of
the rear-panel switch of the PC interface board.

0 [Computer Properties] dialog box
O CONFIG.SYS file
0 SYSTEM.INI file

The selected memory area has already been used for another application.
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2.5.2 Connection Error of the Emulator

The HDI displays the following message box when the emulator cannot be detected.

E8000 Platform

& Diriver Error: Emulator is switched off or not connected

lUnable to zet default configuration for
Ernulator 1S4 Diriver.

Figure 2.12 Emulator Connection Error Message Box
The following causes are possible:

« The AC power-supply cable is not connected to the emulator, or the emulator is not switched
on.

» The PC interface cable is not correctly connected between the PC interface board and the
emulator.
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2.6 Uninstallation

26.1 Uninstalling Software

This section describes the procedure for uninstalling software. Be sure to terminate all executin
applications before uninstalling software.

Select [Settings]-[Control Panel] from the [Start] menu. Double-click the [Add/Remove Programs
icon.

Select [SH7060 E8000S Emulator Software] from the list of applications installed on the tabbed
page [Install/Uninstall] and click the [Add/Remove...] button. Uninstall according to the
directions on the screen.

The setup program is executed again to allow the modification, correction, or removal of the
installed applications. Select removal to uninstall applications.

Note: Shared files may be detected during uninstallation. Do not remove shared files if they
might be used by other HDIs. When Windows®NHD is used, you might be asked
whether you want to remove information registered in the driver’s registry. Do not remove
information registered in the registry, if it might be used by other HDIs. If other HDIs will
no longer start up because of uninstallation, reinstall the other HDIs.

2.6.2  Uninstalling the Acrobaf Reader’

Only uninstall the AcrobéatReader if it is necessary. Click [Settings]-[Control Panel] from the
[Start] menu. Double-click the [Add/Remove Programs] icon. Select [Adobe Acrobat Reader x.X
from the list of applications installed on the tabbed page [Install/Uninstall] and click the
[Add/Remove...] button. Follow the directions on the screen.
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Section 3 Tutorial

3.1 Introduction

The following describes the main functions of the HDI by using a sample program for sorting
random data.

The sample program performs the following actions:

» Themain function generates 10 pieces of random data to be sorted.
» Thesort function sorts the random data in ascending order.
e Thechange function changes the data in descending order.

Table 3.1 shows the configuration of the sample program.
Table 3.1 Configuration of the Sample Program (at Default Installation)

Item No. Description of File  File Name and Directory

1 HEW workspace file* \HEW\HDIS\E8000\7060\TUTORIAL\TUTORIAL.HWS
2 ELF/DWARF2-type  \HEW\HDI5\E8000\7060
load module file \TUTORIAL\TUTORIAL\DEBUG\TUTORIAL.ABS
3 Source file (main \HEW\HDI5\E8000\7060 \TUTORIAL\TUTORIAL\TUTORIAL.C
program)
Note: This sample program is created by using the SuperH RISC engine C/C++ compiler Package
(v6.0.0r1).
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3.2 Running the HDI

To run the HDI, select the [Hitachi Debugging Interface] from the [Start] menu.

Prograrms » Accessones ,l
IE SHewex EBOO0 Emula | @ Tools ¥
LETIE DD g Startlp L4 E Hitachi Debueeing Interface
Settings v e MS-DOS Prompt
@ Windows Explorer
Find »
Help
xo Bun...
Suzpend
Shut Do,

Figure 3.1 [Start] Menu

3.2.1 Selecting a Target Platform
When the HDI is activated, the HDI asks to select the current session platform.

Select the ESB000 SH7060 Emulator.

Select Session I
% Create a new session ot oK
I E 2000 SHxmwx Emulator j Ewi
i

= Previous zession fils:

I j Brawee,.

Figure 3.2 [Select Session] Dialog Box
When [New Session...] is selected from the [File] menu, a target platform can be changed at any
time.

26
RENESAS



When the E8000 emulator has correctly been setup, the HDI window is displayed together with
the Link Up message at the status bar. The main functions of the window are described on the
next page.

S e e SN |
0 B RS B8 |[EEnns dpD @, REE ||[FRAE L RRa s |2 @

zreressl| | BB 00 2 Bed|

B |

@— Lok up [ [hum 7

Figure 3.3 HDI Window
Numbers in figure 3 indicate the following:

1. Menu bar
Indicates the HDI command menus for the use of the HDI.
2. Toolbar
Contains convenient buttons as shortcuts of menu commands.
3. Status bar
Indicates the state of the emulator and progress information about downloading.
4. [Help] button
Activates the HDI on-line help.
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3.3 Setting up the Emulator
The following CPU conditions must be set up before downloading the program:

» Device type

e CPU operating mode

» Clock mode

e Operating clock

» Execution operating mode
¢ Memory map

The following describes how to set up the tutorial program in the emulator.

331 Setting the [Configuration] Dialog Box
» Select [Configure Platform...] from the [Setup] menu to set configuration.

The following dialog box is displayed.

Configuration

General | Execution Model I Execution MDdeEI

CEU
Mode
Mode [MCL Mode 2 (G50 Area 32-bit bus) =]
Clock Mode  [Glock Made 1 =]
Glock | Emulator Clack (15MHz) =
Emulation mode INurmaI _'_I

[ Prohibit B2 on the fly

D iver: Emulator PGI Gard Driver Chanee.. I
0k I Cancel | ] l Help l

Figure 3.4 [Configuration] Dialog Box
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Table 3.2 shows the options in the [Configuration] dialog box and the values to be set in the

tutorial program.

Table 3.2 Values to be Set in the [Configuration] Dialog Box

Page

Option

Value

[General] page

CPU operating mode [Mode]

MCU Mode 2 (CSO0 Area 32-bit bus)

Clock mode [Clock Mode]

Clock Mode 1

Emulation clock [Clock]

Emulator Clock (15 MHz)
(depends on the connection method
being used)

Emulation mode [Emulation mode]

Normal (normal execution, default
setting)

Memory access enable/disable
during execution
[Prohibit R/W on the fly]

Enable (no check)

[Execution Mode1l]
page

Program counter display interval
[Execution status display interval]

About 200 ms (default setting)

Timer resolution [The minimum time
to be measured by Go command
execution]

1.6 us (default setting)

Multi-break function [Enable the multi
break of External probe No. 1]

Invalid (default setting)

BREQ signal control [Enable the
BREQ signal input]

Valid (default setting)

[Execution Mode2]
page

Trigger output control 1 at break
[TRGU Option]

Upper radio button (default setting)

Trigger output control 2 at break
[TRGB Option]

Upper radio button (default setting)

» Set the above values for the CPU operating mode and clock mode, and click the [OK] button

e Start the HDI.

» After the HDI is started, display the [Configuration] dialog box. Set the emulation clock and
click the [OK] button.
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3.3.2 Setting the Memory Map
In the next step, allocate the emulation memory.
» Select [Configure Map...] from the [Memory] menu to display the current memory map.

The [Memory Mapping] dialog box is displayed.

Memory Mapping |

Erom To b apping

T arget Device configuratian System memary resources

Short Block 0-F = 00000000-001FFFFF & REMAIMING ERMULATION MERMORY ;I

[256K bytes by 1 Block Lnit] Large Block 0-53 = 3072 KB

Large Block 0-29 = 00200000-47FFFFFF Short Block 0-3 = 0000 KB

[1bytes by 1 Block Lnit] -

=-Rak ARES = FFFFR000-FFFFEFFF _I_I

‘r-Fiah AREA = FFFFAODO-FFFFAFFF 1 t

INTERMAL 140 = FFFFOOO0-FFFFT 3FF_|L| Map type

LI k IMemDry j
Edi. | add. | Feset | Resetal | Cose | Hep |

Figure 3.5 [Memory Mapping] Dialog Box (Before Setting)
The emulator can specify any memory area to the following five memory types:

Table 3.3 Memory Type

Memory Type Description

USER AREA Read-Only Write-protected user memory area.
USER AREA Guarded Access-inhibited user memory area.
EMULATION AREA Emulation memory area.

EMULATION AREA Read-Only Write-protected emulation memory area.
EMULATION AREA Guarded Access-inhibited emulation memory area.
30
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When the [Add] button is clicked, the [Add Memory Mapping] dialog box is displayed.

Add Memory Mapping |
bk emon b apping
Fram - |H'0o00000d
To: |H'003FFFFF
Sefting:  [EMULATION AREA =]
] Cancel | Help |

Figure 3.6 [Add Memory Mapping] Dialog Box

For this tutorial, allocate the memory area of addresses ranging from H'00000000 to H'O03FFFF
as an emulation memory area.

» Set the [From] and [To] edit boxes to H'00000000 and H'003FFFFF, respectively, set the
[Setting] combo box to [EMULATION AREA], and click the [OK] button.

The [Memory Mapping] dialog box will now show the modified ranges.
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Memory Mapping ;

Erom To h apping
00000000 OUAFFFFF . EMULATICN ARES

Target Device configuration System memary resources

Short Block 0-F = 00000000-001FFFFF & REMAIMING ERMULATION MERMORY __:_j

[256k bytes by 1 Block Lnit] Large Block 0-53 = 3072 KB

Large Black 0-25 = 00200000-47FFFFFF Shoart Block 0-3 = 0000 KB

[Mkbyptes by 1 Block Lnit] B

w-Rak ARES = FFFFA000-FFFFEFFF : J-J

r-Rak ARES = FFFFACDDD-FFFFAFFF E

INTERMAL 140 = FFFFOO00-FFFFT EFF_J.IJ Map type

IR ! ;Memar_l,l :_j
] pdd. | Resel 1 Reset 4 ] Close | Heb j

Figure 3.7 [Memory Mapping] Dialog Box (at Setting)

e Click the [Close] button of the [Memory Mapping] dialog box to close the dialog box.
3.4 Downloading

34.1 Downloading the Tutorial Program
Download the object program .

» Select [Load Program...] from the [File] menu.
The [Load Object File] dialog box is displayed.

» Click the [Browse...] button.

The [Open] dialog box is displayed.

» Select the fileTUTORIAL.ABS in theTUTORIAL directory, and click the [Open] button.
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Load Program |

al I eiify Cancel |

File name:

ID:'\HEW'\HdiEHEBEIEIEI‘-.mcdtuturial'\.tutnrial'\[lebuj Browse. .. |

I™ Load only debugging information
™ Load stack information fle(SHI filz]

Figure 3.8 [Load Program] Dialog Box

Click the [OK] button in the [Load Program] dialog box.
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When the file has been loaded, the following dialog box displays information about the memory
areas that have been filled with the program code.

HDI

- todule name: D:A\HEWhH difE BO00 oo tutanialtutarialh D ebughtutonial abs
@ Areaz loaded:

ERA e G

RN - XN

ER i G

B G

ER i G s

Figure 3.9 HDI Dialog Box

e Click the [OK] button.

3.4.2 Displaying the Source Program

The [Source] window displays the C/C++ language source program, set breakpoints, execute the
program, and select variables, so the user can debug a program at the source level.

» SelecfSource...] from the [View] menu.

The [Open] dialog box is displayed.
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Open

Laak, in: II:I Tutorial j gl ] =

1 Debug
@ imiksct.
@ lovsrc. o
@ shik.c
o

File name: Itutu:urial.c

Open I

Filez of type: Il: Files [*.c:%inl) j Cancel |
A

Figure 3.10 [Open] Dialog Box

» Select the filgutorial.c and click the [Open] button.

The [Source] window is displayed.
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Line [Address |BP |Lahel Source .I
24 nooozoon _main Enid main(void)

25

75 long al10],min,max;

27 long j;

28 int i;

29

a0 noooanong for( i=0; i<10; i++ )

3 0000300a i = rand();

22 0nooo3oi? if(j <0

33 noon3nig i=-is

34 1

35 noo030ta alil = i;

36 1

37 noon3n3e sort (a);

35 nooo3nde min = al0];

39 noonan4gz max = al9];

40 no0o0n3n4a min = 0;

41 no003nda max = 0;

42 nono3nde changel{a);

43 n0o0n3nse min = al49];

44 no000305a max = al0];

45 noon3nGe while (1);

46 1

47

48 n000306c _sort Enid sort (long *a)

49 -
o] | [

Figure 3.11 [Source] Window (Displaying the Source Program)

« If necessary, select the [Font] option from the [Customize] submenu on the [Setup] menu to
select an easy-to-see font type and size.

Initially the [Source] window shows the beginning of the main program, but the user can use the
scroll bar to scroll through the window to see other statements in the program.

3.5 Setting the Software Breakpoints
A breakpoint is one of the debugging functions.

The [Source] window provides a very simple way of setting breakpoints. For example, to set a
breakpoint at theort function call:

* Double-click the [BP] column on the line containing wet function call.

The word * Break " will be displayed on the line containing thert function to show that a
software breakpoint is set at that address.
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Line [Address
24 nooozonon

30 aoonzonz
EN 00003002
3z aoonzonz
33 aooo3nte

35 0000301 a

37 00003036
38 0000303e
38 nooo3ngz
40 00003046
41 0000304a
42 0000304e
43 00003056
44 0000305a
45 000o3nse

48 0000306c

BP

Break

Lahel

_main

_sort

source
woid main(void)

long al10],min,max;

long §;
int i;

J
a
a
0
max = [
{
a
a
(

}

woid sort(long *a)

A

Figure 3.12 [Source] Window (Setting a Software Breakpoint)

3.6

Executing the Program

« To execute the program, select [Reset Go] from the [Run] menu, or click the [Reset Go] butt

on the toolbar.

Figure 3.13 [Reset Go] Button

The program will be executed up to the breakpoint that has been set, and will then stop. The lin
where the program has halted will be highlighted in the [Source] window.
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¥ tutorial.c |_ (O] =|

Line |Address |[BF Lahel source AI
24 naon3aon _main void mainivoid)

25

26 long al10],min,max;

27 long j;

28 int i;

29

a0 noooanong for( i=0; i<10; i++ 1

1 0000300a o= rand();

37 nooonant 2 ifli <01

33 nono3nt G 1= -0

34

3h 0ooo3anta alil = j;

36 1

37 Op03N3G @ Break sort{al;

38 nonoande min = all];

34 nooonan4z max = a[d];

40 No0003046 min = 0;

41 noon3nga max = 0;

47 aooo3nde chanze (a);

43 no0oon3nsa min = a[9];

44 0000305a max = al0];

45 nonoanse while (17;

45 !

47

48 non03neGe _sort wvoid sort(long *a)

49 =
K aw

38

Figure 3.14 [Source] Window (Break State)
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The user can see the cause of the last break in the [System Status] window.
« Select [Status] from the [View] menu.

The [System Status] window is displayed.

System Status E = B2
[tem atatus -
Cannected To: 8000 SHYOBOD Emulatar
CRU SHT0GD
Mode MCU Mode 2 (CS0 Area 32-hit hus)
Clock Mode Clock Mode 1
Clock source Emulator Glock (1GHHz)

Run status Break
Cause of last break BREAKPOINT -
session b Platform 4 Mermory 4 Events

Figure 3.15 [System Status] Window

The [Cause of last break] line shows that the cause of the break is the breakpoint.

3.7 Reviewing Breakpoints
The user can see all the breakpoints set in the program in the [Breakpoints] window.
» Select [Breakpoints] from the [View] menu.

The [Breakpoints] window is displayed.

Breakpoints _ O]

FilefLine
tutorial .c/37

YpE
0oo03036 Prozram

|

Figure 3.16 [Breakpoints] Window

The [Breakpoints] window also allows the user to change breakpoints, set new breakpoints, anc
delete breakpoints.

* Close the [Breakpoints] window.
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3.8 Viewing Memory

The user can view the contents of a memory block in the [Memory] window. For example, to view
the memory contents corresponding torfen function in word size:

« Select [Memory ...] from the [View] menu, inpatain in the [Address] edit box, and set the
[Format] combo box as [Word].

Open Memory Window I

Address:

Imain

Cancel |
Format:
I'W'u:ur-:l j

Figure 3.17 [Open Memory Window] Dialog Box

e Click the [OK] button.
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The [Word Memory] window showing the specified area of memory is displayed.

Figure 3.18 [Word Memory] Window
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3.9 Watching Variables

As the user steps through a program, it is possible to watch the values of variables used in the
program. For example, to check the contents of the long-typeadaglared at the beginning of
the program, use the following procedure:

* Click the left of arraya displayed in the [Source] window to position the cursor.

» Click the [Source] window with the right mouse button, and select [Instant Watch...] from a
pop-up menu.

The following dialog box is displayed.

Instant Watch !

+a = | Dx00aHcs | one [ 10 Cloze I
Add Watch |

Figure 3.19 [Instant Watch] Dialog Box

* Click the [Add Watch] button to add a variable to the [Watch] window.
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« - Watch Window =] M[=] E3

Name Yalue

+a = 0x003fffcB I (longl101)

Figure 3.20 [Watch] Window (Displaying the Array)
The user can also add a variable to the [Watch] window by specifying its name.

» Click the [Watch] window with the right mouse button and select [Add Watch] from the pop-
up menu.

The following dialog box is displayed.

Add Watch

) ddiess I j QK I
{% ) 4 aniatle on expression
Cancel |

IITIEI:-:

Figure 3.21 [Add Watch] Dialog Box

« Input variablemaxand click the [OK] button.
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The [Watch] window will now also show the long-type variaiiex.

+» Watch Window

ta
max

1 =] E3

Name Yalue
=0 Dx003Fffcl } (lon
H'986calla { Ox003ff

Figure 3.22 [Watch] Window (Displaying the Variable)

« Double-click the + symbol to the left of any variable in the [Watch] window to expand the
variable and watch all the elements in the array.

«» Watch Window

Name

& == E3
Yalue
={ 0x003fffch } (lanz[10])
H'0000618c { 0x003fffcd | (long)
H'000038e8 { 0x003fffcc } (long)
H'000075a4 { 0x003fffd0 } (lang)
H'00006ahd { 0x003fffd4 } (lang)
H'00000722 { 0x003fffd3 } (lang)
H'00001e23 { 0x003fffde } (long)
H'0000384d { 0x003fffel } (long)
H'00000aad { 0x003fffed } (long)
H'O0002cTa [ Ox003fffed } (long)
H'0000612e { 0x003fffec } (long)
H'986calla [ 0x003fffcl } (long)

Figure 3.23 [Watch] Window (Displaying Array Elements)
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3.10  Stepping Through a Program
The HDI provides a range of step menu commands that allow efficient program debugging.

Table 3.4 Step Command

Command Description

Step In Steps through statements, including those in a function.

Step Over Steps through the statements with a function call as one step.

Step Out Steps out of a function, and stops at the next line that calls the function in the
program.

Step... Steps the specified counts repeatedly at a specified rate.
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Before executing program stepping, confirm that the program is executed upstotthéunction
line at address H'00003036.

Line |fddress [BP Lahel Source -
24 oooo3onon _main \iuid main(void)

25

26 long al10],min,max;

27 long j;

28 int i;

24

a0 pooo3nog far( i=0; i<10; i++ 3§
1 0000300 i = rand();

37 poooantz if(i <0y

33 00003016 i = -is

34 1

a5 0oo0301a alil = i;

36 1

37 00003036 @ Break sort (al;

38 0000303e min = al0];

a4 ooon3n4z max = al9];

40 Q0003046 min = 0;

4] 0000304a max = 0;

42 0000304e changel{a);

43 00003056 min = al9];

44 0000305a max = al0];

45 0000305e while [1);

46 }

47

48 0000306¢ _sort void sort (long #a) =
<0 o

Figure 3.24 [Source] Window (Step Execution)

46
RENESAS




3.10.1 Executing [Step In] Command

The [Step In] command steps into the called function and stops at the first line of the called
function.

e To step into theort function, select [Step In] from the [Run] menu, or click the [Step In]
button in the toolbar.

&

Figure 3.25 [Step In] Button

48 0000306c

63 00003070
54 aooo3onv4
b5 00003078
a6 aono3oao
b7 0000308c
a8 00003098
549 a00030k0
60 000030ba
fi1 000030ce

}

_sort

Line |fddress |BP Lahel source -
RN 00003036 @ Break sort (al;

35 0000303e min = al0];

349 0oo0an4z max = al9];

40 pO003046 min = 0;

41 0000304a max = 0;

42 0000304e changel{a);

43 00003056 min = al49];

44 00003054 max = al0];

45 p000305e while (17;

void sort (long *a)

long t;
int i, j. k, gap;
gap = h;
while( gap > 0 )1
foar( k=0; k<gap; k+
fori izktgap;
far(ji=i-gap
iflalil
t =
ali
al}

_'D!

Figure 3.26 [Source] Window (Step In)

The highlighted line moves to the first line of tmt
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3.10.2 Executing [Step Out] Command

The [Step Out] command steps out of the called function and stops at the next line that called the
function in the program.

e To step out of theort function, select [Step Out] from the [Run] menu, or click the [Step
Out] button in the toolbar.

{w

Figure 3.27 [Step Out] Button

?\ Hitachi Debuggim) ce — tutorial - ES000 SH7060 Emulator J
File Edit Wiew Bun Memory Setup Window Help |
D sRER ey [FaAas.aRfad (9]

FEREs QRE DT DL, FEE M08 2 @A H|
? M tutorial.c !El « « Watch Window m!li[
Line |Address |[BP Lahel Source ~|}|Name [Yalue
|| 0000300a J o= rand(); -a ={ 0x003fffcl 1 (longl10])
o |32 aonoant g if)o< 0 [O] H'00000722 | Ox003fffch [lang)
33 noono3anie I=-is [1] H'00000aad [ Dx003fffcc (long)

i 34 1 [2] H'00001e23 { Dx003Fffd0 (long)

A 138 anooanta alil = i; [3] H'O0O0Zc7a | OxO03FFfd4 | (lang)

& 36 1 [4] H'0000384d | Ox003fffdB (lang)

37 00003036 ®  Break sort(al; [5] H'000038ed | Ox003fffdc [lang)
= | =L 0000303e min = al0]; [G] H'0000B12e | OxO03fffel [lang)

W ||]39 0o0n03an4: nax = aldl; [7] H'0000G18c [ Dx003fffed | (long)
“> )40 0o003n4s min = 0; [B] H'0000Babd { Dx003fffed (long)

B | 41 annp3nda max = 0; [8]1 H'OnON75a4 | Ox003fffec (lang)

5 42 nooo3nde change(a); max  H'986calla { 0x003fffcl | (lang)

43 00003056 min = a[8];

——l] 44 nooo3osa nax = al0l;

=] 45 000030nse while (1)

46 1

BBl 47

=1 (] 48 0000306¢ _sort \Eoid sortf(long *a)

1 48

50 long t;
51 int iy 0, ks gap;
52
53 aonoano gap = 5;
54 o0oo3oT4 while( gap > 0 )
5 oonosnva far( k=0; k<gap; k+=
. 2| AW
[Break = STOP ADDRESS [ [ NOoM[

Figure 3.28 [Source] Window (Step Out)
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The data of arrag displayed in the [Watch] window is sorted in ascending order.

* To execute two steps, use the [Step In] command twice.

Wl Fritachi i BloEsOUSH/GOEmiator 0 B R (el B
File Edit Wew Bun Memory Setup lWindow Help '
D ORER [ ey [FRAHLBPR0D |2
e G EE S M WER 808 2 @A N

E' M tutorial.c EEIE ] - - Watch Window [o]_[O]x]

Line [Address [BP Label Source ~ll{Nane [Yalue

W | IINENE io= rand(); -a ={ 0x003fffcl 1 (long[10])

o )32 opooant 2 if) <0 [0] H'Ononni2? | 0x003fffch (lang)

§ 33 oooo3onte IR H [1] H00000aad { Ox003fffcc (lang)

| BN ] [2] K°000D123 { DxDO3FFFA0 | (long)

A 135 noooaota alil = is [3] H00002cVa | Ox003FFfd4 | (lang)

& 36 [4] H'0000304d [ 0x003FffdB | (long)

37 00003036 @ Break sort(al; [5] H'000038ed { Dx003fffdec } (long)
= | L] 0000303e min = al[l]; [G] H'OOONE12e | OxO03fffel (lang)
™y 39 oooo3ngz max = al[8]; [7] H’0000G18c | Ox003fffed (lang)

“ )40 00003046 min = 0; [B] H'0000Gahd | Ox003fffed [loang)

Bl 4 0000304a max = 0; [4] H'0000V5a4 | Ox003fffec [lang)

B 42 0000304e change(a); max  H'000075a4 [ 0x003fffcD | (long)

43 aoaogose min = ald];
|| 44 0000305a max = alll;
B i]45 0000305e while (13;

48 !

B[l 47

= || 48 0000306¢ _sort \Eoid sort (long *a)

149

50 long t;

51 int i, 0. k. zap;

52

53 oooo3osa gap = B3

54 noooaoy4 while( gap > 0 )1

il ooooaova for( k=0; k<zap; kt=
[Break = STOP ADDRESS ! [ [N 7

Figure 3.29 [Source] Window (Step Out -> Step In)

The value of variablenax displayed in the [Watch] window is changed to the maximum data
value.
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3.10.3 Executing [Step Over] Command
The [Step Over] command executes a line that calls a function as a single step.

» Before executing the [Step Over] command, execute two steps up to a line that calls the
change function by using the [Step In] command twice.

0 5

Emulator

File Edit Wiew Bun Memory Setup MWindow Help |
SRR Ei‘ r%h@"‘h«r“lflllll Lt T Rerd | 'ﬁ?|
[ E o ) ) ) S o0 5 (|28 10 B 2;8A++|
@ EEE|[ o winaow L0
Line [Address [BP Label Source ~ll|Nane [Yalue
|| s0 I for( i=D; <10 i+t 3 -a ={ 0x003fffcl 1 (long[10])
i annoanna J = rand(); [0] H'ononny2? | 0x003fFffch | (lang)
y 32 nooosotg iflj < U){ [1] H00000aad { 0x003fffcc | (lang)
avlll 23 nooosote I=-is [2] H000D1e23 | Ox003FF£d0 } (lang)
Al a4 1 [3] H00002cVa | Ox003FFfd4 | (lang)
& 35 noooaota alil = is [4] H'0000304d [ 0x003FffdB | (long)
36 1 [5] H'000038ed { Dx003fffdec } (long)
=l Eh 0003036 @  Break sort(al; [G] H'ODONE12e | OxO03Fffel } (lang)
]38 nooo3nde min = al0]; [7] H’O0000G18c | Ox003fffed | (lang)
>l 39 nooo3o4z nax = al[8]; [B] H'0000Gahd { Ox003fffed } (lang)
B |40 nooo3o4s min = 0; [4] H'0000V5a4 | Ox003fffec | (lang)
5 41 0000304a max = 0; max  H'00000000 { 0x003fffcl {long)
42 nooogode change(a);
=—l] 43 a0003nsa min = a[8];
= || 44 00003052 nax = al[0l;
45 nooo3nse while (1)
B }
B ||| 47
_ jg 0000306¢c _sort void sort (long #a)
50 long t;
51 int i. 0.k, gap;
52
53 aoaoaoyo gap = b;
51 00003074 whileCzan > 0)1 =
4] W[
[Break = STOP ADDRESS [ [ [NOm 4

Figure 3.30 [Source] Window (Before Step Over Execution)
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» To perform step execution for the statements in the change function at one time, select [Stef
Over] from the [Run] menu, or click the [Step Over] button in the toolbar.

®

Figure 3.31 [Step Over] Button

« Execute a line that calls tithange function as a single step and stop execution at the next

line.
File Edit Wiew Bun Memory Setup MWindow Help
D eRER [F ey [FRAHLBPReD |2
B o QD s M, WER 2808 2 @A H|
? M tutorial.c !E- ! ~ Watch Window [c] =[Ol =] i
Line [Address [BP Label Source Nane [Walu
|| s0 I for( i=0; |<IU, i+t 31 -a ={ UxUDSfffCB I {longliD])
i 1] 31 annoanna J = rand(); [0] H'O0O075a4 | 0x003Fffch | (lang)
y 32 nooosotg ifii < D){ [1] H’0000Gahd { 0x003fffcc | (lang)
avlll 23 nooosote I=-is [2] HOD00DGB18e | Ox003FF£d0 } (lang)
Al a4 1 [3] H'O000B12e | Ox003FFfd4 | (lang)
& 35 noooaota alil = is [4] H'000030ed [ Dx0D03fffdd | (long)
36 1 [5] H'0000384d { 0x008fffdec } (long)
=l Eh 0003036 @  Break sort(al; [G] H'O0O0Zc7a | OxO03Fffel } (lang)
]38 nooo3nde min = al0]; [7] H’00001e23 | Ox003fffed | (lang)
>l 39 nooo3o4z nax = al[8]; [B] H'00000aad { Ox003fffed } (lang)
B |40 nooo3o4s min = 0; [] H00000722 | Ox003fffec | (lang)
5 41 0000304a max = 0; max  H'00000000 { 0x003fffcl {long)
42 nooogode chanze(a);
=—l] 43 00003056 min = a[8];
= ] 44 00003052, nax = al[0l;
45 nooo3nse while (1)
B |l 46 !
B ||| 47
_ jg 0000306¢c _sort \Euid sort (long *a)
50 long t;
51 int i. 0.k, gap;
52
53 aoaoaoyo gap = b;
54 00003074 whileCam > 00
4] W[
[Break = STOP ADDRESS | [ [NOm 4

Figure 3.32 [Source] Window (Step Over)

When the last line of thehange function is executed, the data of aregywhich is displayed in
the [Watch] window, is sorted in descending order.
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3.11 Displaying Local Variables

The user can display local variables in a function using the [Locals] window. For example, the
local variables in thenain function, which declares five local variablesj , i , min, andmax,
will be examined.

* Select [Locals] from the [View] menu.

The [Locals] window is displayed. Initially, the [Locals] window is empty because local variables
have not yet been declared.

» Select [Step In] from the [Run] menu to execute one more step.

The [Locals] window will now show the local variables and their values.

.. Locals El M=l E3
Yalue
={ 0x003fffc8 } (longl[10])
DU1826 { 0x003Fffcd | (laone)
D°0 { 0x003FFfc0 } (lang)
D'24878 { 0x003Fffhe | (long)
D10 { 0x003FFFRE 1 Cint)

Figure 3.33 [Locals] Window

* Double-click the + symbol to the left of arrayin the [Locals] window to display the elements
of arraya.

» Refer to the elements of arraybefore and after the execution of @t function, and
confirm that random data is sorted in ascending or descending order.
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3.12  Setting the Hardware Break Conditions

The emulator has powerful hardware break functions. In the HDI, these hardware break
conditions can be set by using dialog boxes. The dialog boxes for setting hardware break
conditions, and the corresponding break conditions, are described below.

Table 3.5 Dialog Boxes for Setting Hardware Break Conditions

Function
Address Bus State External Interrupt Satis-
Bus Data Bus  Condition Probe Signal Signal faction DELAY
Condition ~ Condition  (Bus Condition Condition ~ Count Condition
Dialog Box (Address)  (Data) State) (Probe) (Interrupt)  (Count) (Delay)*®
[Break Condition UBC1] O (0] (6] X X (0] X
dialog box
[Break Condition (e} (0] (6] X X X X
UBC2/3/4] dialog box
[Break Condition A] O 0] 0] (@] (0] X X
dialog box**
[Break Condition B] (e} (0] (6] (e} (e} (0] (0]
dialog box**
[Break Condition C] O X 0] X X X X

dialog box*

Notes: 1. O: Can be set in the dialog box.
X: Cannot be set in the dialog box.
2. Eight breakpoints can be set independently in each of the [Break Condition A,B,C]
dialog boxes.
3. The DELAY condition in the [Break Condition B] dialog box can be set for only Break
Condition B7.
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Table 3.6 Main Break Conditions

Break Condition

Description

Address bus condition (Address)

Breaks when the CPU address bus value matches the
specified conditions.

Data bus condition (Data)

Breaks when the CPU data bus value matches the
specified conditions. Byte, word, or longword can be
specified as the access data size.

Bus state condition (Bus State)

There are two bus state condition settings:

Read/write condition: Breaks when the RD or RDWR
signal level of the CPU matches the specified conditions.

Bus state condition: Breaks when the conditions of CPU
memory access cycle or vector fetch cycle match the
specified conditions.

External probe signal condition (Probe)

Breaks when an external probe signal (PRB1 to PRB4)
level matches the specified conditions.

Interrupt signal condition (Interrupt)

Breaks when the NMI signal level matches the specified
conditions.

Satisfaction count (Count)

Breaks when the above conditions have been satisfied
the number of times specified in this condition.
(A maximum count of 65,535 can be specified.)

DELAY condition (Delay)

Breaks when the above conditions have been satisfied
and the bus cycles specified in this condition have been
executed. (A maximum of 32,767 bus cycles can be
specified.)
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An example is given below in which the address bus condition and read cycles for the bus state
condition are set in Break Condition A as hardware break conditions.

» Select [Breakpoints] from the [View] menu.

The [Breakpoints] window is displayed.

« Click the mouse right button in the [Breakpoints] window.
The popup menu is displayed.

* Click the [Add] button.

Breakpoints _ O]

FilefLine [Symbol  [#ddress
tutorial .c/37 00003038 Program

|

Figure 3.34 [Breakpoints] Window (Before Hardware Break Condition Setting)

55
RENESAS



The [Break] dialog box is displayed. For hardware break conditions, the [Break] dialog box page:
required for the setting must be selected.

» Select [Condition A] to display the [Condition A] page.

Break i
Paint i Sequence Condition A ;Ounditinn EF; Ciondition Gi Ciondition UBG;

Edit.. i Beset i Bezet &l i

Cloze ! [Catizel ; Sl ; Help ;

Figure 3.35 [Condition A] Page ([Break] Dialog Box)

Up to eight breakpoints can be set independently for each of the Break Condition A, B, C
hardware break conditions. In the example, one point is set for the Break Condition A hardware
break conditions.

» Highlight the first point in the [Condition] list box.
» Click the [Edit...] button.

56
RENESAS



The [Break Condition A1l] dialog box is displayed.

* Clear the [Don't Care] check box in the [Address] page.

Select the [Address] radio button and input addr8658 as the value in the [Start] edit
box.

Break Condition Al

=]

fiddress ; Data | Bus State | Probe | Interrupt |
- fddress

[T Don't Gare

{* fddreszs ¢ Ranee

Start  [H3058

Erd [HDO
! % Mon user mask " Uszer mask

EE |

[ ok || caneel | el | Hep |

Figure 3.36 [Address] Page ([Break Condition Al] Dialog Box)

Select [Bus State] to display the [Bus State] page.
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Select the [Read] radio button.

Break Gondition Al

Address | Data  Bus State i Frobe | Interrupt |

Bus State S ——
= All
" Data

— Bead At ite -
i ite

(8]¢ I Carcel | Al I Help
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Figure 3.37 [Bus State] Page ([Break Condition Al] Dialog Box)

Click the [OK] button.

RENESAS




The [Break] dialog box is displayed, and the first point display in the [Condition] list box changes
from “Empty” to “Enable”.

Break i
Paint i Sequence Condition A ;Ounditinn EF; Ciondition Gi Ciondition UBG;

Ciondition

LT —— ——
2 Empty
3 Empty
4 Empty
b Empty
f
7
a

Empty
Empty
Empty

Edit.. i Beset i Bezet &l i

Cloze ! [Catizel ; Sl ; Help ;

Figure 3.38 [Break] Dialog Box (After Hardware Break Condition Setting)

e Click the [Close] button.
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The newly set hardware breakpoint is displayed in the [Breakpoints] window. With this setting,
“Break Condition A1” is displayed in [Type] in the [Breakpoints] window.

This completes the setting of the Break Condition A1 hardware break conditions. A break will
occur when address H'3058 is accessed in a read cycle during the program execution.

Breakpoints =]
Enable [FilefLine Symbol |iddress |Tvpe
e tutorial .c/37 00003036 Program
0 tutorial.c/43 00003058 Break Condition &1

< | H

Figure 3.39 [Breakpoints] Window (at Break Condition A Setting)
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3.13  Setting the Sequential Break Conditions

The emulator has powerful sequential break functions. In the HDI, these sequential break
conditions can be set by using dialog boxes. The dialog boxes for setting sequential break
conditions, and the corresponding sequential break functions, are described below.

Table 3.7 Dialog Boxes for Setting Sequential Break Conditions

Function
External

Address Bus State  Probe Interrupt Satis-

Bus Data Bus Condition  Signal Signal faction DELAY

Condition Condition (Bus Condition Condition Count Condition
Dialog Box (Address)  (Data) State) (Probe) (Interrupt)  (Count) (Delay)
[Break Condition UBC1] O 0] (@] X X 0] X
dialog box
[Break Condition UBC2] O (0] (e} X X X X
dialog box
[Break Condition UBC3] O 0] (@] X X X X
dialog box
[Break Condition UBC4] O (0] (e} X X X X
dialog box
[Break Sequence] (e} X X X X X X
dialog box

Note: O: Can be set in the dialog box.

X: Cannot be set in the dialog box.
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Table 3.8 Main Sequential Break Functions

Sequential Break Function ~ Description

Break Sequence A sequential break function using software breaks.

Up to seven pass breakpoint addresses and one reset point
address can be set. When all the breakpoint addresses that have
been set are passed in sequence, the program is stopped.

Break Condition UBC1, 2, 3, 4 Sequential break functions by combining hardware break
conditions, i.e., Break Condition UBC1, 2, 3, and 4.

The following combinations of conditions can be selected:

» Program execution is halted when conditions are satisfied in
the order of UBC2 and UBC1. (Sequential break mode UBC 2
> 1)

» Program execution is halted when conditions are satisfied in
the order of UBC3, UBC2, and UBCL1. (Sequential break mode
UBC3->2->1)

» Program execution is halted when conditions are satisfied in
the order of UBC4, UBC3, UBC2, and UBCL1. (Sequential
break mode UBC 4 -> 3 ->2 -> 1)

One reset point address can be set for each combination above.

After passing the reset point addresses, these functions make sequential break conditions alread
passed so far invalid and resume checking break conditions from the first one.
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An example is given below in which [Sequential break mode UBC2 -> 1] is set as the sequential
break function.

Before executing the program, change the [Configuration] dialog box. When not changing it, th
sequential break does not function.

» Select [Configure Platform...] from the [Setup] menu.
The [Configuration] dialog box will appear.

» Select [Sequential break mode UBC2 -> 1] from the [Emulation mode] combo box and click
the [OK] button.

General | Execution Model I E xecution ModeEI

CRU
tode
Hade |MEU Mode 2 [CS0 Arsa 32-bit bus) =l
Clack Mode ICInck tode 1 j
W [Ermulator Clack (15MHz] El
Emulation mode ISequenliaI break mode UBC 2->1 j

[~ Bead tite on the fly

Diriver: Emulator [58, Driver Change. . |
QK I Cancel | Sppiy | Help |

Figure 3.40 [Configuration] Dialog Box (at Sequential Break Condition Setting)

Click the [OK] button.
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An example is given below in which Break Condition UBC1 and Break Condition UBC2 of the
sequential break conditions are set. Set break conditions as follows:

Break condition 1: A break is executed when address H'3056 is accessed in a read cycle. (Brea
Condition UBC1)

Break condition 2: A break is executed when address H’3046 is accessed in a read cycle. (Brea
Condition UBC2)

After break condition 2 is satisfied and break condition 1 is satisfied in succession, a program
being executed will stop.

Then, set the sequential break conditions.

« Select [Breakpoints] from the [View] menu.

The [Breakpoints] window is displayed.

« Click the mouse right button in the [Breakpoints] window.
The popup menu is displayed.

» Select [Delete All] to clear all the set break points.
« Display the popup menu again and click the [Add...] button.

Hreakpoints Elm=E E3

File/Line Ldcress

<] d

Figure 3.41 [Breakpoints] Window (Before Sequential Break Condition Setting)
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The [Break] dialog box will appear.

* To set sequential break conditions, select [Condition UBC] and display the [Condition UBC]
page.

Break !
Paint I Sequence | Ciondition F'.I Ciondition BI Condition & Condition UBC I
Ciondition
ST
3 Empty
4 Empty
R Empty
ed e |
Cloze I Careel | el | Help |

Figure 3.42 [Break] Dialog Box ([Break Condition UBC] Page)
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Set break condition 2 of the sequential break conditions to Break Condition UBC2 and set break
condition 1 to Break Condition UBC1.

* Click the second line in the [Condition] list box to highlight it.
¢ Click the [Edit...] button.

The [Break Condition UBC2] dialog box will appear.

* Make the [Don'’t Care] check box in the [Address] page invalid.

» Select the [Address] radio button and enter the addt&16 as the value in the [Address]
edit box.

Break Gondition UBG?2 |
Address | Data | Bus State |

- Bddrezs

[ Don't Gare
* fddress
" Prefetch address break before executing
" Prefetch address break after executing
' #-Bus address
" Y-Bus address

) Raree
Start IH'ED#E
Erd IH'I:I

% MNon uzer mask " LUser mask
I ask |

Earce] | Ay | Help |

Figure 3.43 [Break Condition UBC2] Dialog Box (Condition 2 [Address] Page)

» Select [Bus State] to display the [Bus State] page.
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¢ Select [Read] radio button.

Break Condition UBC2

Figure 3.44 [Break Condition UBC2] Dialog Box (Condition 2 [Bus State] Page)

» Click the [OK] button.
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The [Break] dialog box is displayed, and the second point display in the [Condition] list box
changes from “Empty” to “Enable”.

Break !
Paint I Sequence | Ciondition F'.I Ciondition BI Condition & Condition UBC I
Ciondition
M
3 Empty
4 Empty
R Empty
ed e |
Cloze I Careel | el | Help |

Figure 3.45 [Break] Dialog Box (After [Break Condition UBC2] Condition Setting)
This completes the setting of break condition 2. Next, Set break condition 1 as follows:

« Highlight the first point in the [Condition] list box.
* Click the [Edit...] button.

The [Break Condition UBC1] dialog box is displayed.
Break condition 1 can be set in the same way as for break condition 2.

» After setting break conditions 1 and 2, click the [Close] button.
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“Break Condition UBC1” and “Break Condition UBC2" are displayed in [Type] in the
[Breakpoints] window.

Breakpoints = =] E3
FilefLine [Symbol [fddress |Tvpe

0oo0n3nss Break Condition UBCI
00003046 Break Condition UBCE

tutorial.c/43
tutorial.c/40

il

Figure 3.46 [Breakpoints] Window (After Sequential Break Condition Setting)
» Click the [Reset Go] button.

The program is executed until the conditions of Break Condition UBC1 are satisfied and then
halts.
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The following [Source] window is then displayed.

) tutorial.c M=l E3
Line |Address [BP |Lahel Source -
24 oooo3onon _main ?Did main{void)

25

26 long al10],min,max;

27 long s

28 int i;

29

a0 pooo3nog for( i=0; i<10; i++ )

1 0000300 = rand();

32 00003012 if(j <0

33 00003nta i=-is

34 }

35 00o03nta alil = i;

36 }

37 00003036 sort (a);

38 0000303e min = al0];

34 ooooan4z max = alH];

40 Q0003046 min = 0;

4] 0000304a max = 03

42 0000304e changela);

43 00003056 min = al49];

44 0000305a max = al0];

45 0000305e while (17;

46 }

47

48 0000306¢ _sort void sort (long #a) =
(I ’ k 4

Figure 3.47 [Source] Window at Execution Halt (Sequential Break)
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The user can see the cause of the last break in the [System Status] window. The contents of th
[System Status] window are as follows:

System Status E =] E3
[ten atatus -
Connected To: EgO00 SHYOB0 Emulator
CPU SHTOGD
Mode MCU Mode 2 (CS0 Area 32-hit hus)
Clock Mode Clock Mode |
Clock source Emulator Clock (15MHz)

Run status Break
Cause of last hreak BRE&K CONDITION 3B -
session s Platform 4 Memory 4 Ewvents /

Figure 3.48 Contents of [System Status] Window (Sequential Break)
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3.14 Displaying and Searching for Trace Information

3.14.1 Displaying Trace Information

Trace information can be displayed in the [Trace] window.
» Select [Trace] from the [View] menu.

The [Trace] window will be displayed.

» If necessary, adjust the column width by dragging the column divider beside the label
immediately below the title bar.

Cvcle |Lahel [PC Code i B DB firea |RAN -
-gaoonng nooo3teo MoOvY.L @R15,RE DO3fffEE 00000002 EXT i
-gooony 00003182 CMPJ/GE R3LRZ pooo3tes 000bODOY EXT R
-000006 DO3fffa8 00000002 EXT R
nooo3is4 BF @H'3160:8
-000005 00003186 ADD #H'30,R15 0000318 BOThOOc! EXT R
naaoo3tes RTS
SE! 00003056 000952fd EXT R
-0aoonns nooo3tga HOP 00003058 1f2353f4 EXT R
-gooonne 00003056 MOY.L @(H'34:4,R15),R2 0000305c 1£322000 EXT R
-gaonnt D03fffec 0000072Z EXT R
+000000 wkk ERO00 #x% -
KN AW

Figure 3.49 [Trace] Window (Free Trace Results)
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3.14.2  Searching for Trace Information

By setting specific search conditions, it is possible to display only the trace information that
matches the search conditions in the [Trace] window.

Table 3.9 Main Trace Search Conditions

Break Condition Description

Address bus condition (Address) Searches for an item that matches the CPU address bus
value.

Data bus condition (Data) Searches for an item that matches the CPU data bus value.

Access data size (byte, word, or longword) can be specified.

Bus state condition (Bus & Area) There are three bus state condition settings:

Read/write condition: Searches for an item for which the RD or
RDWR signal level of the CPU matches the specified
conditions.

Bus state condition: Searches for an item for which the
conditions of CPU memory access cycle or vector fetch cycle
match the specified conditions.

Area condition: Searches for an item for which the memory
space accessed in an CPU bus cycle matches the specified

conditions.
External probe signal condition Searches for an item for which an external probe signal (PRB1
(Probe) to PRB4) level matches the specified conditions.

Interrupt signal condition (Interrupt) Searches for an item for which the level of the NMI signal or
the RESET signal matches the specified conditions.

Time condition (Time) Searches for an item for which the time stamp value or range
matches the specified conditions.

* Click the mouse right button in the [Trace] window.
The popup menu is displayed.

e Click the [Filter...] button.
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The [Trace Filter] dialog box then appears.
The filter conditions that limit the cycles to be displayed in the [Trace] window can be set.

« Select the [Pattern] radio button in [Type].

Trace Filter |

General |.-'1'-.|:||:Iress| Data I Bus Ec-"-"-fEElI Probe I Interruptl Time I

~ Type
€ Lycle
& e
~Cycle
Start I-DI51 :
End IDI255

] I Cancel | Sy | Help |

Figure 3.50 [General] Page ([Trace Filter] Dialog Box)

« Select [Address] to display the [Address] page.
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* Clear the [Don't Care] check box in the [Address] page.
« Select [Address] and input addré48048 as the value in the [Start] edit box.

Trace Filter i

General Address lData lBus& ,&.real Probe I Interruptl Time l

— Address

[T Don't Cae
+ Addiess  Bange

Start |H'an4a

End ]H'u

& Nonusermask  © Lser mask

rlash

Cancel l ] I Help l

Figure 3.51 [Address] Page ([Trace Filter] Dialog Box)

» Select [Bus & Area] to display the [Bus & Area] page.
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Select [Read] radio button.

Trace Filter
Generall .-’-'-.ddress; Data  Bus & Area I Probe ! Interrupti Time !
Buz Statg ——————— — = frea
Lo Lo |
" Data " |ntemnal Space
= /0 Space
" Egtemal Space
Readfxrite (" Cache Hit
" Read/fwiite
% Bead
™ Wwirite
Cancel | Spply Help I
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Figure 3.52 [Bus & Area] Page ([Trace Filter] Dialog Box)

Click the [OK] button.
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If trace information that matches the trace-information search conditions is found, the contents ¢
displayed in the [Trace] window.

IZ Trace — 1 record (no filter} EEE= E

Cycle Lahel |FC Code B DB hrea  |[R/Y
-000425 0oon3n4? MoOv.L @(H’34:4,R15),RE 00003048 1f33e200 EXT R

Figure 3.53 [Trace] Window (Trace Filter Results)
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3.15  Setting the Trace Acquisition Conditions

The emulator has powerful realtime trace functions. Trace information for up to 131,070 bus
cycles can be acquired. In the HDI, trace acquisition conditions can be set by using dialog boxes
The dialog boxes for setting trace acquisition conditions and the corresponding trace functions ar
described below.

Table 3.10 Dialog Boxes for Setting Trace Acquisition Conditions

Function

Subroutine Range Trace Subroutine
Dialog Box Trace Trace Stop Range Trace
[Trace Condition A] dialog box X @] O X
[Trace Condition B] dialog box O @] O O
[Trace Condition C] dialog box O @] O X

Note: O: Can be set in the dialog box.
X: Cannot be set in the dialog box.
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Table 3.11 Main Trace Functions

Trace Functions

Description

Free trace

Acquires trace information continuously from the start of
execution of the user program until the program breaks.

If Trace Condition A,B,C is not set, this mode is entered.

Subroutine trace

Performs trace acquisition of instructions or operand
accesses between the start address and the end address of
the subroutine specified by Trace Condition B,C. If the
specified subroutine calls other subroutines, trace acquisition
is not performed for the called subroutines.

Range trace

Performs trace acquisition only for places where the
conditions specified by Trace Condition A,B,C are satisfied.

Specifiable conditions are:

Address bus condition

Data bus condition

Read/write condition

Bus state condition (execution cycle)
System control signal (BREQ)
External probe condition

Trace stop

Stops trace acquisition when the conditions specified by
Trace Condition A,B,C are satisfied.

Specifiable conditions are:

Address bus condition

Data bus condition

Read/write condition

Bus state condition (execution cycle)
System control signal (BREQ)
External probe condition
Satisfaction count

DELAY condition

Subroutine range trace

Performs trace acquisition only for places that have been
accessed within a subroutine specified by Trace Condition B,
and when the specified conditions have been satisfied at
those places (specifiable conditions are the same as those for
range trace).
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An example is given below in which trace stop mode (in which address bus condition and read
cycles for bus state condition are set) is selected for Trace Condition A as the trace function.

» Click the mouse right button in the [Trace] window.
The popup menu is displayed.

« Click the [Acquisition] button to display the [Trace Acquisition] dialog box.

Trace Acquisition |

Trace Mode | Candition 4 | Condition B | Candtion C |

" Clock

[~ Program stop in triace overflow

Al |
Cloze I [Earize | Sl | Help |

Figure 3.54 [Trace Acquisition] Dialog Box
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For trace acquisition conditions, the [Trace Acquisition] dialog box pages required for the setting
must be selected.

» Select [Condition A] to display the [Condition A] page.

Trace Acquizition |
Trace Mode  Condition & | Condition B I Condition I:I

Condition

Edi. || Eeset || Resetall |

Cloze I [Earize | 1] | Help |

Figure 3.55 [Condition A] Page ([Trace Acquisition] Dialog Box)

« Highlight the first point in the [Condition] list box by clicking.
e Click the [Edit...] button.
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The [Trace Condition Al] dialog box is displayed.

Trace Condition Al

Figure 3.56 [General] Page ([Trace Condition Al] Dialog Box)

¢ Select [Trace Stop] radio button as [Mode] in the [General] page.
» Select [Address] to display the [Address] page.
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* Clear the [Don't Care] check box in the [Address] page.

« Select [Address] and inp#t’3044 as the value in the [Start] edit box.

Trace Gondition Al 1
General fddress I Data | Bus State | Probe | Interrupt |
— fddress
[ Don't Gare
 fAddress " Banee
Start |H'3EI44
Erd |H'IZI
' Mon user mask " User mask
azk |
Cancel I Sl I Help
Figure 3.57 [Address] Page ([Trace Condition Al] Dialog Box)
» Select [Bus State] to display the [Bus State] page.
83

RENESAS




Select [Read] radio button.

Trace Condition Al

Generall .-’-'-.ddress! Diats  Bus State I

Busz State ————— —
= &l
" Data

E"- HEadM”tE ........................ _—
" Fiead write

i+ Fead

£ Write

Probe ! | nterrupt !

Cancel |

£pply

Help
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Figure 3.58 [Bus State] Page ([Trace Condition Al] Dialog Box)

Click the [OK] button.
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The [Trace Acquisition] dialog box is displayed, and the first point display in the [Condition] list
box changes from “Empty” to “Enable”.

Trace Acquisition |

Trace Mode  Condition & | Condition B I Condition EI

Canditian

Edt. |  Beset | FResstay |

Cloze I [Eanee] | [t | Help |

Figure 3.59 [Condition A] Page ([Trace Acquisition] Dialog Box)

This completes the setting of the Trace Condition Al trace acquisition conditions. When the
program is executed, trace acquisition will stop when address H'3044 is accessed in a read cyc
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3.16  Measuring the Subroutine Execution Time and the Execution Count

The E8000 emulator has a function for measuring the ratio of the subroutine execution time to the
total program execution time and a subroutine execution count.

In the HDI, the conditions of the subroutine measurement time and execution count can be set in
dialog box, and the measurement results can be displayed in the window.

The dialog boxes and the subroutine measurement modes are described in the following:
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Table 3.12 Dialog Boxes for Setting Subroutine Execution Time and Execution Count

Subroutine measurement mode

@ 3
1) Subroutine  Subroutine  (4) 5)
Subroutine  Time Time Access Area  Subroutine
Time Measure- Measure- Count Call Count
Measure- ment Mode ment Mode Measurement Measure-
Dialog Box ment Mode 1 2 3 Mode ment Mode Remarks
[Performance (0] (0] O (0] (0] If PA2 is set,
Analysis 1] dialog (3), (4), and (5)
box (PA1) cannot be set
by PAL.
[Performance (0] (0] X X X
Analysis 2] dialog
box (PA2)
[Performance (0] (0] O (0] (0] If PA4 is set,
Analysis 3] dialog (3), (4), and (5)
box (PA3) cannot be set
by PAS.
[Performance (0] (0] X X X
Analysis 4] dialog
box (PA4)
[Performance (0] (0] O (0] (0] If PAG is set,
Analysis 5] dialog (3), (4), and (5)
box (PA5) cannot be set
by PAS5.
[Performance (0] (0] X X X
Analysis 6] dialog
box (PA6)
[Performance (0] (0] O (0] (0] If PA8 is set,
Analysis 7] dialog (3), (4), and (5)
box (PA7) cannot be set
by PA7.
[Performance (0] (0] X X X
Analysis 8] dialog
box (PA8)

Note:

O: Can be set in the dialog box.

X: Cannot be set in the dialog box.
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Table 3.13 Subroutine Measurement Mode

Subroutine
Measurement Mode

Description

Subroutine time
measurement mode 1

Measures the execution time and count of the subroutine defined by the
address condition according to the setting of Performance Analysis 1 to
8. Measurement starts when an address within the specified range is
prefetched, halts when an address outside the specified range is
prefetched, and restarts when an address within the specified range is
prefetched again. The subroutine execution count is incremented every
time the subroutine end address is fetched. The execution time of
subroutines called from the specified subroutine is not included in the
measurement results.

For Performance Analysis 1 only, a timeout value and a limit count value
can be specified in addition to the address condition.

Subroutine time
measurement mode 2

Measures the execution time and count of the subroutine defined by the
address condition according to the setting of Performance Analysis 1 to
8. Measurement starts when the start address is prefetched and halts
when the end address is prefetched. The subroutine execution count is
incremented every time the subroutine end address is fetched. The
execution time of subroutines called from the specified subroutine is
included in the measurement results.

For Performance Analysis 1 only, a timeout value and a limit count value
can be specified in addition to the address condition.

Subroutine time
measurement mode 3

Starts measurement when an address in the start address range is
prefetched and halts when an address in the end address range is
prefetched, according to the setting of Performance Analysis 1/3/5/7.
The subroutine execution count is incremented every time <end address
range> is passed.

Access area count
measurement mode

Counts the number of times the subroutine defined by <start address>
and <end address> accesses the range specified by <accessed area
address range>, according to the setting of Performance Analysis
1/3/5/7. The subroutine execution time is measured using subroutine
execution time measurement mode 1.

Subroutine call count
measurement mode

Counts the number of times the subroutine defined by <subroutine
name>, <start address>, and <end address> calls the subroutine
specified by <called subroutine address range> according to the setting
of Performance Analysis 1/3/5/7. The subroutine execution time is
measured using subroutine execution time measurement mode 1.
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An example is described where subroutine time measurement mode 1 is set to Performance
Analysis 1 and Performance Analysis 2.

Set the conditions as follows to compare the execution time and execution count between the
sort function and thehange function in themain function:

Performance Analysis 1 Measures the execution time and execution count for the
sort function

Performance Analysis 2 Measures the execution time and execution count for the
change function

Before executing the program, cancel the conditions that have been set for the sequential break
function according to the following steps:

* Change the setting of the [Emulation mode] combo box in the [Configuration] dialog box to
[Normal]. (Refer to section 4.1, Setting the [Configuration] Dialog Box.)

» Select the [Breakpoints] from the [View] menu.

The [Breakpoints] window then appears.

» Click the mouse right button in the [Breakpoints] window.
The popup menu is displayed.

» Cancel all the breakpoints that have been set by selecting [Delete All].

Breakpoints 1=
Enable File/Line Symbhol Address Type
‘ 2]

Figure 3.60 [Breakpoints] Window (with Break Conditions Canceled)
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3.16.1 Displaying the Measurement Results of Subroutine Execution Time and Execution
Count

The [Performance Analysis] window displays the measurement results of the subroutine executic
time and execution count. To display the measurement results, set conditions for the subroutine

execution time and execution count using the corresponding dialog box and execute a program
using the Reset Go command.

» Select the [Performance Analysis Window] from the [View] menu.

The [Performance Analysis] window then appears.

Performance Analysiz - Address =]

Hot Used -I
Display type: Subroutine address list.

no information

Figure 3.61 [Performance Analysis] Window (Initial State)
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3.16.2  Setting the Conditions of Subroutine Execution Time and Execution Count

The conditions of subroutine execution time and execution count can be set using the dialog bo
selected from the pop-up menu in the [Performance Analysis] window.

« Click the [Performance Analysis] window with the right button of the mouse and select
[Edit...] from the pop-up menu.

The [Performance Analysis] dialog box appears.

Performance Analyzsis |

PA |

Condition

Edee | | EEE| e

Cloze I [Fanze] | Sy | Help |

Figure 3.62 [PA] Page ([Performance Analysis] Dialog Box)

» Highlight the first point of the [Condition] list box by clicking.
e Click the [Edit...] button.
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The [Performance 1] dialog box is then displayed.

Performancel |

General |.-’-'-.|:I|:Iress| Time Out | Count |

% Subrouting time measurement mode 1
" Subrouting time measurement mode 2
" Subrautine time measurement mode 3
= Access area count measurement mode

" Subrouting call count reasurement rmode

Mame Isu:urt

[T Timeout break of Performance analysis

Cancel | Sl | Help |

Figure 3.63 [General] Page ([Performance 1] Dialog Box)

» Select the [Subroutine time measurement mode 1] radio button in the [General] page and ent:
the function nameort in the [Name] edit box.

« Select [Address] to display the [Address] page.
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* Click the [...] button in the [Subroutine Address].

Performancel

General ﬁﬁmﬁleeDmIEwml

Subrouting Address

Start IFVU

End |H'|:|

Cancel |

daparally

Help

Figure 3.64 [Address] Page ([Performance 1] Dialog Box)

The [Input Function Range] dialog box is displayed.

« Enter the function namsort in the [Subroutine Address] edit box.

* Click the [OK] button.

Input Function Hange

Subroutine Address

Isan

Cancel |

]|

Figure 3.65 [Input Function Range] Dialog Box
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Address values are then displayed in the [Start] and [End] edit boxes in the [Address] page.

Performancel |
General Address I Time EIutI CoLnt I
Subroutine Address
Start |H'3|Jao
End  |H312A
(] | Cancel Spply Help |

Figure 3.66 [Address] Page (after the Address of theort Function is Specified)

e Click the [OK] button.
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The [Performance Analysis] dialog box is then displayed. The indication of the first point in the
[Condition] list box changes from "Empty" to "Enable sort."

Performance Analyzsis |

PA |

Condition

1 Enable zort
2 Empty
3 Empty
4 Empty
5 Empty
E Empty
7 Empty
3 Empty

Edt. |  Beset | Resetan |

Cloze I [Fanze] | Sy | Help |

Figure 3.67 [PA] Page ([Performance Analysis] Dialog Box)

This completes the setting for the subroutine call count measurement mode in Performance
Analysis 1. Next, Performance Analysis 2 is set.

» Highlight the second point of the [Condition] list box by clicking.
e Click the [Edit...] button.

The [Performance Analysis 2] dialog box is then displayed. Set Performance Analysis 2 conditi
in the same way as that for Performance Analysis 1.

e Click the [Close] button when the setting for Performance Analysis 1,2 is completed.
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3.16.3 Measuring the Subroutine Execution Time and Execution Count

The subroutine execution time and execution count are compared betwsert thendchange
functions after the program is executed from the first step to the last stepradithéunction.

» Set a software breakpoint in the [Source] window by double clicking the [Break] column at
address H'305e.

The format for the measurement results displayed in the [Performance Analysis] window is
selected to compare the subroutine execution time and execution count.

« Click the [Performance Analysis] window with the right button of the mouse to display the
pop-up menu.

The following display formats can be selected.

Table 3.14 Display Formats for Measurement Results

Measurement

Result Display

Format Description

Address Displays the list of subroutine addresses that have been set (default).

Count Displays with numerical values the execution time and execution count of a
subroutine that has been set.

Graph Displays with a graph the ratio of the subroutine execution time to the total
execution time for the specified subroutine.
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» Select [Graph] to display the execution performance.

Used 1,2 -~
Display type: Execution time ratio in graph form.

HO HAHKE HODE RATE 8——-18-———28-——-38—408——-58—60——-78——-88-—-96--108
1 sort I1 D'@.0%

2 change I1 Dp'@.6%

3

4

5

(1]

¥

8

TOTAL RUN-TIME = D" 0A00H: 00M: 005 : 000000US : AAONHS

:_“j

Figure 3.68 [Performance Analysis] Window (before Program Execution)

The program is executed until address H'305e, then it stops. In this case, the measurement res
concerning the execution performance are displayed in the [Performance Analysis] window.

Uzed 1.2 =
Display tvpe: Execution time ratio in graph form.
MO MAME MODE RATE e i e =l e = B el el =
1 sort I1 D°9.2%  sekkkx
2 chanze e
3
4
5
&
7
8
TOTAL RUN-TIME = D’0000H:00M: 005:020087US: 500MS
i

Figure 3.69 [Performance Analysis] Window (after Program Execution)
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When [Count] is selected in the pop-up menu, the measurement result of the execution count is
displayed.

Performance Analysis — Gount !E‘
lzed 1,2 =

Display tvpe: Execution time and execution count in rumerical wvalues.

KO NAME MODE RATE RUN-TIME E-COUNT
1 =ort [T D'9.2% D’0000H:00M:005:001862US:400NS  D*00001
2 chanze [T D'2.3% D’0000H:00M:005:000462U5:400NS  D*00001
3
4
5
B
7
8

TOTAL RUN-TIME = D’ 0000H:00M: 005:020097LS:500M5
K| a0

Figure 3.70 [Performance Analysis] Window (Execution Count)
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3.17 Saving and Loading the Session

The settings for the HDI window and dialog box at a given point can be saved as a session file.
By loading this session file when the HDI is started, debugging can be resumed from the same
point as last time.

Select [Save Session As...] from the [File] menu to save a session file. The [Save Session As...
dialog box is displayed. Input a session file name and click the [Save] button. Select [Load
Session...] from the [File] menu to load a session file.

Automatic saving and loading of a session file can be set in the [HDI Options] dialog box (select
[Options...] in the [Setup] menu).

Select the [Save session automatically] radio button on the [Session] page to specify the autom
saving of a session file. The file to save at the end of HDI sessions is displayed in the dialog b
When a file name is specified, session information is automatically saved in this file after each
HDI session is ended.

Make the [Load last session on startup] check box on the [Session] page valid for automatic
loading of session files. Session information is loaded automatically from the specified file whei
the HDI session is ended.

Refer to the Hitachi Debugging Interface User's Manual, issued separately, for a detailed
description of session settings, and of the way to set them.
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3.18 What Next?

This tutorial has described the major features of the EB000 emulator and the use of the HDI.

Advanced debugging can be performed by combining the powerful emulation function of the
EB000 emulator with the HDI. This provides for an effective investigation of hardware and
software problems by accurately isolating the conditions under which such problems arise.

For details on the use of the HDI, refer to the Hitachi Debugging Interface User’'s Manual, issued
separately.
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Section 4 Function

4.1 Windows and Dialog Boxes

Table 4.1 shows the SH7060 E8000 HDI-specific windows and dialog boxes. For more
information, see the online-help. To see the online-help, select [Index] in the [Help] menu, or
click [Help] button in each dialog box. Also the related commands in the SH7060 ES8000
Emulator User's Manual are described in the online-help.

Table 4.1 List of Windows and Dialog Boxes

Name of Window and

Category  Dialog box Description Related EB000 commands

Emulation [System Status] window Displays the set-up CLOCK,

condition conditions and the program EXECUTION_MODE,
execution time of the GO, MODE

emulation-associated
functions in the emulator.

[Configuration] dialog box  Sets the emulation CLOCK,
conditions in the emulator. EXECUTION_MODE,
GO, MODE
Break [Breakpoints] window Lists the all break conditions BREAK,
condition having been set up. BREAK_SEQUENCE,

BREAK_CONDITION_A,
BREAK_CONDITION_B,
BREAK_CONDITION_C,
BREAK_CONDITION_UBC

[Break] dialog box Displays the set-up state of BREAK,
each break condition. BREAK_SEQUENCE,
BREAK_CONDITION_A,
BREAK_CONDITION_B,
BREAK_CONDITION_C,
BREAK_CONDITION_UBC

[Breakpoint] dialog box Sets up to 255 software BREAK
breakpoints.
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Table 4.1 List of Windows and Dialog Boxes (cont)

Name of Window and

Category  Dialog box Description Related EB000 commands
Break [Break Sequence] dialog  Sets the software sequential BREAK_SEQUENCE
condition  box break with up to seven
passing points and one
reset point.
[Break Condition A] Each sets up to eight BREAK_CONDITION_A,
dialog box hardware break conditions. BREAK_CONDITION_B,
[Break Condition B] BREAK_CONDITION_C
dialog box
[Break Condition C]
dialog box
[Break Condition UBC] Sets up to four UBC BREAK_CONDITION_UBC
dialog box hardware break conditions.
[Break Condition UBC Sets reset points for UBC BREAK_CONDITION_UBC
Reset] dialog box sequential break conditions.
Trace [Trace] window Displays the contents of the TRACE, TRACE_SEARCH,
condition trace buffer. TRACE_CONDITION_A,
TRACE_CONDITION_B,
TRACE_CONDITION_C,
TRACE_MODE
[Trace Acquisition] Sets trace acquisition TRACE_CONDITION_A,
dialog box conditions and displays the TRACE_CONDITION_B,
setting state. TRACE_CONDITION_C
[Trace Condition A] Each sets up to eight TRACE_CONDITION_A,
dialog box acquisition conditions of the  TRACE_CONDITION_B,
[Trace Condition B] trace information. TRACE_CONDITION_C
dialog box
[Trace Condition C]
dialog box
[Trace Filter] dialog box Only displays the trace TRACE_SEARCH
result that matches the
conditions having been set
up, from among the results
displayed in the [Trace]
window.
[Trace Find] dialog box Searches the trace result TRACE_SEARCH
which matches the
conditions having been set
up, from among the trace
results displayed in the
[Trace] window.
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Table 4.1 List of Windows and Dialog Boxes (cont)

Name of Window and

Category Dialog box Description Related E8000 commands
Memory map [Memory Mapping] Displays and edits the MAP
window information about the
emulation memory
allocation.
[Edit Memory Mapping] Sets and modifies the MAP
dialog box information about the
[Add Memory Mapping] emulation memory
dialog box allocation.
Performance [Performance Analysis] Displays the program PERFORMANCE_ANALYSIS
condition window execution state. 1-8

[Performance Analysis]
dialog box

Sets eight performance
conditions.

PERFORMANCE_ANALYSIS
1-8

[Input Function Range]
dialog box

Sets the address range of
the function.

None

RENESAS

103



4.2 Command Descriptions

The SH7060 E8000 HDI-specific commands are shown in table 4.2. For more information, see
the online-help. To see the on-line help, select [Index] in the [Help] menu, or execute the HELP
command from the [Command Line] window.

Example
To open the on-line help related to the BREAKPOINT command:

help BREAKPOINT (RET)
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Table 4.2 HDI Commands

Related ES8000

No Command Abb. Function Commands
1 BREAKCONDITION _ BCC Clears hardware breakpoints BREAK_CONDITION_
CLEAR (break conditions) that have A,B,C
been set.
2 BREAKCONDITION_ BCD Displays hardware breakpoints BREAK_CONDITION_
DISPLAY (break conditions) that have AB,C
been set.
3 BREAKCONDITION_ BCE Enables or disables hardware BREAK_CONDITION_
ENABLE breakpoints (break conditions)  A,B,C
that have been set.
4 BREAKCONDITION_SET BCS Sets hardware breakpoints BREAK_CONDITION_
(break conditions) that have AB.,C
been set.
5 BREAKSEQUENCE _ BSC Clears software sequential BREAK_SEQUENCE
CLEAR breakpoints that have been set.
6 BREAKSEQUENCE_ BSD Displays software sequential BREAK_SEQUENCE
DISPLAY breakpoints that have been set.
7 BREAKSEQUENCE _ BSE Enables or disables software BREAK_SEQUENCE
ENABLE sequential breakpoints that have
been set.
8 BREAKSEQUENCE_SET BSS Sets software sequential BREAK_SEQUENCE
breakpoints.
9 BREAKPOINT BP Sets software breakpoints. BREAK

10 BREAKPOINT_CLEAR BC  Clears software breakpoints that BREAK
have been set.

11 BREAKPOINT_DISPLAY BD Displays software breakpoints BREAK
that have been set.

12 BREAKPOINT_ENABLE BE Enables or disables software BREAK
breakpoints that have been set.

13 CLOCK CK  Selects a CLOCK signal used by CLOCK
the SH7060.
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Table 4.2 HDI Commands (cont)

Related ES8000

No Command Abb. Function Commands
14 DEVICE_TYPE DE  Displays the CPU type currently None
selected.
15 END END Returns to a user program END
execution state when the
emulator enters the parallel
mode due to trace condition
satisfaction.
16 EXECUTION_MODE EM  Sets debugging conditions EXECUTION_MODE
during user program execution.
17 GO_OPTION GP  Sets the emulation mode during GO
user program execution.
18 ID ID Displays an emulator type and a 1D
version number.
19 MAP_SET MS  Sets emulator memory map. MAP
20 MODE MO  Selects emulator mode. MODE
21 MOVE_TO_RAM MR  Stores a user program on ROM MOVE_TO_RAM
into RAM.
22 PERFORMANCE_ PA Displays program execution PERFORMANCE_
ANALYSIS state. ANALYSIS1 to 8
23 PERFORMANCE_CLEAR PC Clears performance conditions PERFORMANCE_
that have been set. ANALYSIS1to 8
24 PERFORMANCE_SET PS Sets performance conditions. PERFORMANCE_
ANALYSIS1to 8
25 STATUS STS Displays emulator state None
information.
26 TRACEACQUISITION_ TAC Clears trace conditions that have TRACE_CONDITION_
CLEAR been set. AB,C
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Table 4.2 HDI Commands (cont)

Related ES8000

No Command Abb. Function Commands
27 TRACEACQUISITION_ TAD Displays trace conditions that TRACE_CONDITION_
DISPLAY have been set. A,B,C
28 TRACEACQUISITION_  TAS Sets trace conditions that TRACE_CONDITION_
SET acquire trace information. AB,C

29 TRACE_DISPLAY TD Display the acquisition of trace  TRACE
information.

30 TRACE_MODE TM  Sets the trace information TRACE_MODE
acquisition mode.

31 TRACE_SEARCH TS Searches for information TRACE_SEARCH
corresponding to acquired trace
information.

32 UBC_CLEAR UBC Clears UBC breakpoints that BREAK_CONDITION_
have been set. UBC

33 UBC_DISPLAY UBD Displays UBC breakpoints that BREAK_CONDITION_
have been set. UBC

34 UBC_ENABLE UBE Enables or disables UBC BREAK_CONDITION_
breakpoints that have been set. UBC

35 UBC_SET UBS Sets UBC breakpoints. BREAK_CONDITION_

UBC
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Section 5 Use of Diagnostic Program

5.1 Diagnostic Program Operation

An E8000 emulator diagnostic program can be used on the HDI. The installation procedure an
operating details of diagnostic program are given in the SH7060 ES000 Emulator Diagnostic
Program Operation Manual. This section describes how to run the diagnostic program on the
HDI.

51.1 Target File Setting

In HDI installation, target fil&E8706032.INI  is created in th€:\WINDOWSdirectory. This
target file contains resource information indicating whether or not the diagnostic programisto b
started when the HDI is initiated.

[E8000 HDI TARGET]

Diagnostic Program=Y

Figure 5.1 Example of Target File Display
Diagnostic Program=Y
Diagnostic Program=Y is set in the default target file.
If the diagnostic program is not to be run, change the setting as follows:

Diagnostic Program=N
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5.1.2 Diagnostic Program Start-Up

When the HDI is initiated, the following dialog box is displayed.

HDI

& Thiz iz immediately initiates the diagnostic pragram.

Do pou want b initiate the diagnostic program?

Yes |

Figure 5.2 Diagnostic Program Start-Up Confirmation Dialog Box

When the [Yes] button is clicked, the diagnostic program is started and the following window is
displayed.
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DIAGNOSTIC PROGRAM E
[~

ES000 TEST & MAINTENANCE PROGRAM [DIAG.SYS)
Version Mo. = . s | oo

Copyright [C] Hitachi, LTD. xxxx

Please,key in TEST PARAMETER

OPERATOR TEST EXECUTE [v{N) ?

o o

COMMAND : j

STOP | END |

Figure 5.3 Diagnostic Program Start-Up Window

Display area

Displays the diagnostic program test results.
[COMMAND] edit box

For input of a diagnostic program operation command.
[STOP] button

Stops the diagnostic program test and switches to the diagnostic program operation commal
input mode.

[END] button
Terminates the diagnostic program and initiates the HDI.
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5.1.3 Diagnostic Program Termination

To terminate the diagnostic program, either click the [END] button or else click the [STOP]
button to stop the test and then enter Q in the [COMMAND] edit box.

DIAGNOSTIC PROGRAM

COMMAND : Q =]

STOP | END |

Figure 5.4 Diagnostic Program Termination
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Section 6 Error Messages

6.1 Error Messages

The HDI outputs error messages to notify the user of operating errors. The error messages out
by the HDI are shown in table 6.1.

Table 6.1 Error Messages

Message

Cause and Countermeasure

Can not set target configuration
(Clock mode option)

A mode in which the emulator is not supported has been
selected in [Clock] in the [Configuration] window.

Can not set target configuration
(CPU mode option)

A mode in which the emulator is not supported has been
selected in [CPU mode] in the [Configuration] window.

Can not set target configuration
(Execution mode option)

A mode in which the emulator is not supported has been
selected in [Execution mode] in the [Configuration] window.

Cannot use command when user
program executing

Command line input has been performed when a command
cannot be issued to the emulator. Wait for processing to
finish.

Command timeout

The HDI has timed out because no response has been
received from the emulator after the HDI issued a
command. Terminate the HDI, power on the emulator, and
restart the HDI.

Emulator command send/receive
check error

Communication with the emulator was not performed
correctly on HDI activation. Terminate the HDI, power on
the emulator, and restart the HDI. If the illegal
communication is not corrected, inform a Hitachi sales
representative or agency of the situation.

Emulator firmware not ready

“EMULATOR FIRMWARE NOT READY” is output from the
emulator. Terminate the HDI and check whether the
emulator is functioning normally.

Emulator timeout

A timeout message has been detected from the emulator.
Terminate the HDI and check whether the emulator is
functioning normally.

Failed to find matching trace record

The HDI has failed to find trace information because there
was no matching trace information to be displayed in the
[Trace] window. This message is also output when the HDI
has no trace information to be displayed.
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Table 6.1 Error Messages (cont)

Message

Cause and Countermeasure

Hardware register read/write check
error

An error was detected when the emulator hardware
registers were tested. Check whether the emulator is
functioning normally.

Invalid version number in target
configuration

The current HDI version number is different from that when
the session file was created. Invalidate the lower version
number.

System ID error

An emulator different from that selected using the [Select
Platform] dialog box is connected. Check the emulator

type.

Target internal error

Commands cannot be issued to the emulator. Wait for
processing to finish.

User system not ready

“No clock” has been detected. The HDI is terminated.

Function information not found

The function information input to the [Input Function Range]
dialog box was not found. Input the correct function name.

When specifying byte access for the
data condition, also specify an
address condition.

When the byte access condition is set for the data bus
condition, also set the address bus condition. In this case,
the address range, mask, and Outside Range cannot be set
for the address bus condition.
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