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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 i
this document. Hitachi bears no responsibility for problems that may arise with third party’
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
you have received the latest product standards or specifications before final design, purch:
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 medica
equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitact
particularly for maximum rating, operating supply voltage range, heat radiation
characteristics, installation conditions and other characteristics. Hitachi bears no
responsibility for failure or damage when used beyond the guaranteed ranges. Even withir
the guaranteed ranges, consider normally foreseeable failure rates or failure modes ir
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 operation 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
document without written approval from Hitachi.

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







Trademarks:

Microsoft®, Windows®, Windows® 95, Windows® 98, Windows NT®, and Windows® 2000
are registered trademarks of Microsoft Corporation in the United States and/or in other countr

IBM PC is the name of a computer administered by International Business Machines Corpora

ELF/DWAREF is the name of an object format developed by the Tool Interface Standards
Committee.

All products or brand names used in the tutorial are trademarks or registered trademarks of th
respective companies.

Read First:

1. Hitachi, Ltd. (including its subsidiaries, hereafter collectively referred to as Hitachi) pursue:
policy of continuing improvement in design, performance, and safety of the system. Hitach
reserves the right to change, wholly or partially, the specifications, design, user's manual, :
other documentation at any time without notice.

2. This tutorial and this system are copyrighted and all rights are reserved by Hitachi. No part
this user's manual, all or part, may be reproduced or duplicated in any form, in hard-copy c
machine-readable form, by any means available without Hitachi's prior written consent.

3. Hitachi assumes no responsibility for any intellectual property claims or other problems the
may result from applications based on the examples described herein.






Preface

This tutorial will introduce you to the basic usage of the Hitachi Embedded Workshop (hereaft
referred to aslEW) and the Hitachi Debugging Interface (hereafter referred itDas The

HEW tutorial describes a series of usage such as how to invoke HEW, how to create and moc
a project, how to build a program, and how to invoke HDI from HEW. The HDI tutorial
describes how to debug a sample program using the Simulator/Debugger. For the details of e
component of HEW and HDI, refer to the following manuals.

« Hitachi Embedded Workshop User’'s Manual
» H8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing linkage editor User's Manual
e HB8S, H8/300 Series Simulator/Debugger User's Manual

For details on the H8S, H8/300 Series CPU, refer to a programming manual or a hardware
manual of the corresponding CPU.

This tutorial is written assuming that all the tools included in the H8S,H8/300 Series C/C++
compiler Package are installed.

RENESAS



Document Conventions
This manual uses the following typographic conventions:

Table 1 Typographic Conventions

CONVENTION MEANING

[Menu->Menu Option] Text with *->' is used to indicate menu options (for example, [File-
>Save As...]).
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Section1 HEW Tutorial

1.1 Invoking the HEW

After the installation of the HEW, the installer creates a folder whose name is “Hitachi Embedt
Workshop” in the “Program” folder of the “Start” menu of the Windows®. In the “Hitachi
Embedded Workshop” folder, short cuts of the HEW support files will be registered (figure 1.1
The contents of the “Start” menu and its submenus differ depending on your installation.

Hitd To HEWY Project Conwverter

Hitachi Call Walker

¥ Hitachi Debugging Interface [H8S.H8 300]
o 4

g Accessnries @ Hitachi Debugging Interface Help [HE85.HE 300]
Documents 4 =} Sterp ' SB Hitachi Embedded
~ L CD.mmand P & Hitachi Embedded Workshup Help
Settings ’ @ Windaws NT Explarer @ Hitachi Embedded Warkshop Read Me
Eind [ Administrative Tools (Comman)  » o Hitachi Mapview
dobe Acrobat 4.0 » F Online Manuals [HES.HE 300]-Englishi00 09)

sh 3

3

(v

15, Hitachi Embedded W @f ToolUninstaller
), Startup

& ' @ HE L[y

Shut Down...

Figure 1.1 Invoking the HEW from the “Start” Menu
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If you click “Hitachi Embedded Workshop” from the menu, the HEW will be invoked and the
“Welcome!” dialog box (figure 1.2) will be displayed. You can open the project promptly without
the “Welcome!” dialog if you change the setting via [Tools->Options]. For details of this setting
refer to chapter 6, “Customizing the Environment”, of the Hitachi Embedded Workshop User's
Manual.

Welcome!
Options:
o |
% Create & new project workspace;
Cancel |
i C Adrministration... |
= 1]

g " Browse to another project workspace

Figure 1.2 Welcome! Dialog Box

If you use the HEW for the first time or if you want to work on a new project, select the [Create
new project workspace] radio button and click [OK]. If you want to work on an existing project,
select the [Open a recent project workspace] or [Browse to another project workspace] radio
button and click [OK].

In this tutorial, select the [Create a new project workspace] radio button and click [OK].

Rev. 1.0, 12/00, page 2 of 64
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1.2 Creating a Project

When you have selected the [Create a hew project workspace] radio button, then clicking [OK
the “Welcome!” dialog box will launch the “New Project Workspace” dialog box (figure 1.3),
which is used to create a new workspace and project. You can also launch the “New Project

Workspace” dialog box by selecting

[File -> New Workspace...] after you have launched HEW

In this dialog box, you will specify a workspace name (when newly creating a workspace nam
the project name will be the same as the workspace), CPU family, project type, and so on. Fo
details of the project type, refer to table 1.1.

In this tutorial, enter “tutorial” as a workspace name in the [Name] field, and select “Applicatiol
in the [Project type] list. If you have entered “tutorial” in the [Name] field, then the [Directory]
field will show “c:\tutorial” and a project will be generated under this directory. If you want to
change the directory used for the new workspace, click the [Browse...] button and specify a
directory, or enter a directory path manually in the [Directory] field.

New Project Workspace

Marme:

Ok

|tutD rial

Directany:

Cancel

|C: Mutorial

CPU farmily:

Il

Browse...

|H8%.H8/300

Tool chain:

|Hitau:hi HEZ,H8/300 Standard

Projecttype:
{5 Assambly Application
B Demonstration

7 Empty Application

@ Library

Figure 1.3

New Project Workspace Dialog Box

Rev. 1.0, 12/00, page 3 of 64
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Table 1.1  Project Type

Project Type Description

Application Projects to develop programs including initial routine files written in C/C++
or assembly language.

Assembly Application  Projects to develop programs including initial routine files written in
assembly language.

Demonstration Projects to develop demonstration programs written in C/C++ or assembly
language.
Empty Application Projects to develop programs (But are not generated files. They are used

to set only the options of the tool.)

Library Projects to develop library files (But are not generated files. They are used
to set only the options of the tool.)

1.2.1 Selecting a CPU

When you click [OK] in the “New Project Workspace” dialog box, the project generator will be
invoked and will launch the Step 1 dialog box (CPU selection) (figure 1.4). In this dialog box,
select the type of target CPU for which you wish to develop programs. In this tutorial, select
“2600" in the [CPU Series] list and “2655” in the [CPU Type] list. Click the [Next >] button after
selecting a CPU type from the [CPU Type] list. This will launch the Step 2 dialog box (Setting tt
options unique to the CPU).

Rev. 1.0, 12/00, page 4 of 64
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MNew Project -Step 1

“Which CPLU do wou want to use for
this project?

CFL Series:

200a
300H
300
0oL

CFU Type:

2673
2675
2676
2676F
2677
2677F
Other

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.4 Selecting the CPU in the Project Generator (Step 1)

CPU types shown in the [CPU Type:] list are classified into the CPU series shown in the [CPL
Series:] list. When you select a CPU type from the [CPU Series:], the project generator will se
CPU type option for the standard library generator, C/C++ compiler, and assembler. Dependir
what you select in [CPU Series:] and [CPU Type:], different types of files will be generated by
Project Generator. Select the type of target CPU for which you wish to develop programs. If yt
cannot find the CPU you want in the list, then select one close to its hardware specifications o
select “Other.”

« Click [Next >] to get the project generator to launch the next dialog box.
» If you click [< Back], the project generator will return to the previous dialog box.
» If you click [Finish], the project generator will open the Summary dialog box.

» If you click [Cancel], the project generator will return to the “New Project Workspace” dialo
box.

* [< Back], [Next >], [Finish], and [Cancel] all function in the same say in the Project Generat
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1.2.2 Setting Options Unique to the CPU

When you click [Next >] in the Step 1 dialog box, the Project Generator will launch the dialog b
shown in figure 1.5.

In this dialog box, you can set options unique to the CPU and that can be used commonly throt
all the project files.

In the tutorial, select Advanced for the [Operating Mode:] and click [Next >]. The Project
Generator will launch the Step 3 dialog box (Setting the Generation File).

New Project -Step 2

Specify global options.

COperating Mode: Advanced

Address Space: 160 byte -
hderit of Librany: Code Size -
Stack calculation: Medium -

Change number of parameter register

Treat double as float
Pass struct parameter via register

Use try, throw and catch of C++

Enable/disable runtime type informati

4 | i
< Back ‘ MNext > | Finigh ‘ Cancel |
Figure 1.5 Setting Options Unique to the CPU in the Project Generator
(Step 2)

You may set the following options by the Step 1 and 2 dialog boxes.
If you want to change the settings of the options after you have generated a project, you must
modify the option setting dialog box in the tools below ([Options -> ] in HEW).

Rev. 1.0, 12/00, page 6 of 64
RENESAS



C/C++ Compiler (Same for Standard Library Generator)
CPUJ/operating mode

Optimization by speed (only for standard library generator)
Parameter storage register specification

Double to float conversion

Register allocation of structured parameters and return values
Register allocation of 4-byte parameters and return values (only CPU:300)
Exception processing function

Runtime type information

Assembler

CPU

Optimizing Linkage Editor

Output format (determined by the project type)

You cannot modify options that are not supported by the Project Generator for the CPU series
selected in the Step 1 dialog box. In this tutorial, since you selected 2600 for CPU Series, [Pa:
byte parameter / return value via register] will be grayed out, meaning that you cannot set thel
If you selected Library for the project type, there are no other settings you have to make.
Therefore, just click [Finish].

If you selected Demonstration for the project type, click [Next >] to launch Step 6, which is shc
in section 1.2.7, Modifying Generated File Name. If you selected Demonstration, the Project
Generator will launch the Step 3 dialog box.
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1.2.3 Setting the Generating Files

When you click [Next >] in the Step 2 dialog box, the Project Generator will launch the dialog b
shown in figure 1.6.

MNew Project -Step 3

“What kind of initialization routing
= would you like to create?

d

MNumber of [/ Streams:
3 3:
v Use Heap Memony

Heap Size: H'400

Generate main() Function

|Csource file j

v {0 Register Definition Files

Generate Hardware Setup
Function

|N0ne j

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.6 File Generation Using the Project Generator (Step 3)

In this dialog box, you must decide the kind of file to create.
In this tutorial, select [Use I/O Library] and click [Next >]. The project generator will launch the
Step 4 dialog box (Setting the Standard Library).

If you select checkbox [Use I/O Library], you can use the standard I/O library. When you have
selected Application for the project type, [Number of I/O Streams:] can also be set.

When modifying [Number of I/O Streams:] after you have created the project, modify the numel
of lowsrc.h in the following area.

#define IOSTREAM 3

Rev. 1.0, 12/00, page 8 of 64
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If you select checkbox [Use Heap Memory], you can use function sbrk() for controlling the hee
area. Then you can use [Heap Size:] to set the size of the heap area to control as follows.

H'ABCDE: Hexadecimal
OxABCDE: Hexadecimal
1234: Decimal

If you want to modify [Heap Size] after you have generated a project, you must modify the
number in the following line of “shrk.h”.

#define HEAPSIZE 0x400
You can select the way to generate the main function in [Generate main() Function].

* When you have selected Application for the project type, you can select from the following
type of main function to generate:

O C source file
O C++ source file
O None

* When you have selected Assembly Application for the project type, you can select from the
following the type of the main function to generate:

O Assembly source file
0 None

If you select checkbox [I/O Register Definition Files], the Project Generator generates an /O
register definition file written in C language. Then you can set [Generate Hardware Setup
Function].

When you have selected Assembly Application for the project type, you cannot use [Use Heaj
Memory] and [I/O Register Definition Files].

Different types of files will be created by the Project Generator depending on what you set in t
this dialog box and what you select for the project type. If you select a checkbox in tables 1.2 .
1.3, the Project Generator will create the corresponding files.
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Table 1.2  The Relationship between the Dialog Box Settings and the Generated Files
(Application Project)

Control Stage Generated File
[Use I/O Library] Selected lowlvl.src
lowsrc.c
[Number of I/O Streams:] Numeric lowsrc.h
[Use Heap Memory] Selected sbrk.c
[Heap Size:] Enter a value sbrk.h
[Generate main() Function] C source file tutorial.c
C++ source file tutorial.cpp
None O

When Project Generator
creates a file, the project name
becomes the file name.

[I/O Register Definition Files] Selected iodefine.h

[Generate Hardware Setup None O

Function] Assembly source file hwsetup.src
C/C++ source file hwsetup.c (or cpp)

(same file extension as the
main function file)

Table 1.3  The Relationship between the Dialog Box Settings and the Generated Files
(Assembly Application Project)

Control Stage Generated File

[Use I/O Library] Selected lowlvl.src

[Number of I/O Streams:] Nothing can be entered O

[Use Heap Memory] Cannot be selected O

[Heap Size:] Nothing can be entered O

[Generate main() Function] Assembly source file tutorial.src
None 0

When Project Generator
creates a file, the project name
becomes the file name.

[I/O Register Definition Files] Cannot be selected O
[Generate Hardware Setup Cannot be selected O
Function]

Note: To use the main (_main) function that has already been generated, you must not select
[Generate main() Function], and add the corresponding file to the project to generate a
project. To use another function that has already been generated, you must modify the
function calling section in the resetprg.src.
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1.24 Setting the Standard Library

When you click [Next >] in the Step 3 dialog box, the Project Generator will display the dialog
box shown in figure 1.7.

MNew Project -Step 4

chype b Handles and checks character
math.h : Performs numerical calculations
mathf.h : Performs numerical calculation:
stdarg b Supports access to variable a
v|stdio.h : Perfarms input/output handling
vstdlib b Pedforms C program standard ¢
v|string.h : Performs string comparisan, co
i0s(EC++) : Performs inputfoutput proce:
complex(EC++) : Performs complex num
sting(EC++) : Performs string manipulat

Enakle all | Disable all |

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.7 Setting Standard Library in Project Generator (Step 4)

In this dialog box, you can set the standard library to use in the Project Generator. When you |
a project, the Project Generator will create the standard library according to the items you hav
selected in [Library].

If you want to modify the settings after you have created the project, modify the library througt
the option setting dialog box (select [Options -> H8S, H8/300 Library Generator...] in HEW) of
the standard library generator.

In this tutorial, do not set anything and click [Next >]. The Project Generator will display the St
5 dialog box (setting stack area).
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1.2.5 Setting Stack Area

When you click [Next >] in the Step 4 dialog box, the Project Generator will display the dialog
box shown in figure 1.8.

New Project -Step b

@ “What are the stack settings?

Stack Fointer Address:
(power-on reset)

H'FFFEF]

Stack Size:
‘H'EDD

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.8 Setting Stack Area in Project Generator (Step 5)

In this dialog box, you can set the stack area.
In this tutorial, do not set anything and click [Next >]. The Project Generator will display the Ste

6 dialog box (setting vector definition).

You can enter a value in hexadecimal or decimal in [Stack Pointer Address:] and [Stack Size:].
Enter a value as follows:

H'ABCDE: Hexadecimal
OxABCDE: Hexadecimal
1234: Decimal
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If you enter a value in [Stack Size:], it will be set in stacksct.h (when you have selected Assen
Application for the project type: stacksct.src). If you enter a value in [Stack Pointer Address:]
[Stack Size:], the Project Generator will determine the start address of the stack section by us
the start option of the optimizing linkage editor. The start address of the stack section will be
determined as follows:

Stack section name: S (when you have selected Assembly Application for the project type:
Stack)
Start section address = value of [Stack Pointer Address:] — value of [Stack Size:]

To modify the stack size after you have created the project, modify the stack area size of stacl
(or stacksct.src) and modify the start address of the start section by using the start option in th
option dialog box (select [Options -> Optlinker...] in HEW) of the optimizing linkage editor.

stacksct.h
#pragma  stacksize 0x200
stacksct.src

.section Stack,STACK

.export  _PowerON_Reset_SP

.export _Manual_Reset_SP
StackEND: .res.b H200  ---- > Stack area size
_PowerON_Reset SP:  .equ$
_Manual_Reset_SP:  .equ$

.end
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1.2.6 Setting the Vector

When you click [Next >] in the Step 5 dialog box, the Project Generator will display the dialog
box shown in figure 1.9.

MNew Project -Step b

“What supporting files would you like
to create”?

WV “ector Takle Definition Files

“ector Handlers:

Handler “ector
PowerOMN_Feset 0 Power On Bes:
Manual_Feset 1 Manual Reset
N i

< Back ‘ It » | Finish ‘ Cancel |

Figure 1.9 Setting Vector in Project Generator (Step 6)

In this dialog box, you can set the vector.
In this tutorial, do not set anything and click [Next >]. The Project Generator will display the Ste
7 dialog box (confirming generated files).

When you select [Vector Definition Files], the Project Generator will create interrupt programs
such as reset program. When you have selected Assembly Application for the project type, yoL
can modify the reset vector by [Vector Handlers:].

The [Handler] column in [Vector Handlers:] shows the handler program name, and the [Vector]
column explains the vector. When you are going to use a handler program that you have create
by yourself, enter the program name after you have selected the handler program by clicking it
the dialog box.
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If you modify the handler name of [Vector Handlers:], the Project Generator will not create res
program file (resetprg.src).

If you select [Vector Definition Files], the Project Generator will create the following files:

Application project
intprg.c (interrupt program)
resetprg.c (reset program)
Assembly Application project
vecttbl.src (vector table)
intprg.src (interrupt program)
vect.inc (definition for interrupt program reference)
resetprg.src (reset program)

To edit the interrupt program or modify other programs after you have created the project, mo
the source file according to the following procedure:

Editing the interrupt program of Application project

O The reset program is written in C language in file resetprg.c. You can add processes to
file as required. The file includes only easy initial settings such as section initialization.

O The interrupt program is written in C language in file intprg.c. Both files include only the
program names, so you must write the necessary processes.

Changing the interrupt program of Application project into another program

O To change the interrupt programs into other programs, you must delete the unnecessar
functions from the reset program and interrupt programs and add new functions to be u
as an interrupt function.

Editing the interrupt program of the Assembly Application project

O The reset program is written in assembly language in file resetprg.src. You can add
processes to the file as required. The file includes only easy initial settings such as sect
initialization and stack register settings.

O The interrupt program is written in assembly language in file intprg.src. Both files includ
only the program names, so you must write the necessary processes.

Changing the interrupt program of the Assembly Application project into another program

O To modify the interrupt programs, you must modify the labels (assembly module name)
that corresponds to the target interrupt to be modified. Those labels are in vect.inc and
vecttbl.src. Furthermore, you must delete the same module from the interrupt module fi
(intprg.src) and add a new module (or file including module) to be used as an interrupt
program.

Rev. 1.0, 12/00, page 15 of 64
RENESAS



Example: To modify vector 7 program (_INT_NMI) to _USER_NMI

vect.inc
;7 NMI
.global _INT_NMI - changed toglobal _USER_NMI
vecttbl.src
;7 NMI
data.l _INT_NMI > changed todata.l _USER_NMI
intprg.src
;7 NMI
_INT_NMI > delete INT_NMI and add a file that
---> USER_NMI was written to, in the
— project.
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1.2.7 Modifying Generated File Name

When you click [Next >] in the Step 6 dialog box, the Project Generator will display the dialog
box shown in figure 1.10.

MNew Project -Step 7

The tallowing source files will be
generated:

File M... | Ext... | Description

dhsct c Setfting of B.R Sectit
[l stc Program of Low lew
lowsre Frogram of /0 Stre
shrk = Program of shrk
indefine h Definition of 1/0 Ret
intprg c Interrupt Pragram
resetprg C Reset Pragram
tutorial bain Program

|orwes h Headerfile of ;O 51
shrk h Headerfile of shrk f
stacksct h Setting of Stack are
I I I

< Back | | Finish ‘ Cancel |

Figure 1.10 Confirming Generated File Name in Project Generator (Step 7)

This dialog box will be the last one in the New Project wizard. It will display all of the files that
have been created by the Project Generator. The [File Name] column in the list shows the file
names, the [Extension] column shows the extensions, and the [Description] column explains t
files. The file names can be modified. To change the file names, enter the new name after
selecting the file name.

In this tutorial, do not set anything and click [Next >]. The Project Generator will display the
Summary dialog box.

Note: When the extension in [Extension] is .h or .inc, this shows that the file is an include file
To modify the names of these files, you must modify the include statements included ir
these files.
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1.2.8 Confirming Settings

When you click [Finish] in the Step 7 dialog box, the Project Generator will display the dialog bt
shown in figure 1.11.

Summary
Froject
—— PROJECT GENERATOR =
PROJECT MNAME : tutorial
PROJECT DIRECTORY : c:\tutorialhytutorial
CFUSERIES : 2600
CPUTYPE : 2655
TOOLCHAIN BARE Hitachi HES HE/300 Standard Toolck
TOOLCHAINWYERSION 400
GEMERATION FILES :

chtutorialitutorialydbsct.c e
Setting of B.R Section
chtutorial\tutarialylowhel src
Frogram of Law |ewvel
chtutorialitutorialylowsro.c
Frogram of [/ 0 Stream
chtutorialitutorialyshrk.c
Frogram of shrk
chtutorialitutorialliodefine b
Definition of [/O Register

=
1] | E

Click OK to generate the project or Cancel to abort.

¥ Generate Readme t as a summary file in the project directonys

Cancel

Figure 1.11 Summary Dialog Box in Project Generator

[Project Summary:] displays the settings that have been made. Confirm the contents and click
[OK]. To modify the settings, click [Cancel].

The Project Generator will output the displayed contents as text files (Readme.txt). When the
Project Generator does not output anything, uncheck the check box [Generate Readme.txt as ¢
summary file in the project directory]. When you click [OK], the Project Generator will create th
project.
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HEW opens the projects in which files generated by the project generator are installed. The st
window of HEW is divided into windows such as the work space window, which shows the
contents of the project (left side of the window), output window, which shows the results of bui
and string literal detection among files (bottom part of the window), and editor window, which |
used to edit the text file (right side of the window). For details on modifying the state of HEW
window or the functions of windows including the editor window, refer to Hitachi Embedded
Workshop User’s Manual.

Title bar
Menu bar— | File Edit Project Options Build Tools Window Help |
ool <@@|Debug HEmEE|
oolbar -
D& W @S5 wG TG E e A
izl=l
E@ tutarial
= tutorial
=3 Project Files
""" dhbsctsrc
Workspace | initsct.c
window —+— @ 7 intprg.src
[Projects] | tesetarg.src
tab |7 shrk.c
""" stacksctsrc
""" tutorial.c
Editor | @ 7 wecthl.src
window —4— Vhandlerl.sn:
area =3 Dependencies
""" erinG
----- shrk.h
""" wecting
N ] Projects l = 1 Mavigation I
Output :’fll =]
window —
[Build] tab EI
[ 4]+ Build £ Findin Files }, Version Contral /
Status bar—For Help. press Fi — [

Figure 1.12 HEW Window Configuration
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When the Project Generator creates a project, the Project Generator sets basic options for the
to perform a build such as the standard library generator, C/C++ compiler, assembler, and
optimizing linkage editor. Therefore, it is possible to perform build by selecting [Build->Build]
immediately after creating a project. See figure 1.13.

You can also perform a build by using the following button on the toolbar.

These basic options are defined as the default for each tool, so you do not have to set them ex
for the options that must be set for each file after it has been added to the project.

Eitutorial - Hitachi Embedded Workshop
File Edit Project Options Build Tools MWindow Help |

| &% || sa|eei|a)|
ZIxl
c

@ tutorial

-3 ProjectFiles
dbsctc
intprg.c
- [E] lowlvl src
[ lowsrcc
resetprg.c
5] shik.c
- [E] tutrial o
SR Dependencies
lowrsrch
Bl sbikh
-[E] stackscth

N  Projects lé‘:l Mavigat.. I

5J|<:::\tutorial\tutorial\lowlvl. sre -]
—|Phase H23,HE/300 Assembler finished

FPhase OptlLinker starting
Phase Optlinker finished

Euild Finished
0 Errors, 0 Warnings

K] I

Build £ Find in Files }, Version Control /£

ForHelp, press F1 [ |— |— IS A

Figure 1.13 Window of Build
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1.3 Modifying the Project

When you create a project using the project generator, basic program such as reset routine al
initialization routine of RAM area will already be given in the project. This tutorial describes ho

to modify a file and how to add a file to the project.

13.1 Editing and Creating a Source Program File

To open and edit a file in the project, double click the file in the [Projects] tab of the “Workspa

window. In this tutorial, double click “tutorial.c” (figure 1.14).

%ﬁtutnrial - Hitachi Embedded Workshop - [tutorial.c]

.~ File Edit Eroject Options Build Tools Window Help ;Iilzl|
DS H G S| =m0 5| 07 oS e 5 e Ef=EED

[ e h|m||aassila]

=
=3 tutorial #ifdef  cplusplus ZI
= tutorial extern "C" |
Ea Project Files #endif
dosctc vold abort (void);
:;t\ﬁlr\?l':m #ifdef _ cplusplus
-5 lowsrc.c ! .
resetprg.c #endif
-5 shrkc ) ) ) 1
void main(void)
=3 Dependencies {
-2 lowsrch
[ sbrkh }
--[E] stackscth
vold abort (void)
{
}
K| _'lJ
N @ijects I “a_| Mavigat. | 1 tutorial_.c I
5J|c:\tutc\rial\tutnrial\lc\wlvl. sre -]
T/|[Phase HB2E,HE/300 Assembler finished
Phase OptlLinker starting
FPhase OptLinker finished
EBuild Finished J
0 Errors, 0 Warnings
Build £ Find in Files 3 Version Coniral £
ForHelp, press F1 |Peadwrite |1 1731 [INs 4

Figure 1.14 Opening a Project File
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Then you can edit the file opened. If you edit the file, an asterisk (*) will be added to the file pat
shown on the title bar of the HEW (figure 1.15). If you save the file, the asterisk will disappear.

E.Z'E}tutnrial - Hitachi Embedded Workshop - [tutorial.c®]

.~ File Edit Project Options Build Toaols Window Help ;Iilél|
DEH@S |4 5@ (®H|(0TO S8 %D FlE R EE
[ &% || saeei|a)|
x|
= tutarial #ifdef _ cplusplus ZI
= tutorial extern "C" {
=3 Project Files #endif
disctc vold abort (void);
:;t\ﬁlrvgl'zm #ifdef  cplusplus
Iuwsr.c.c ! .
resetprg.c #endif
shrk.c ) ) . J
vold main{void)
-3 Dependencies {
lowsrch /* User Program */|
21 sbrich 1
& stackscth
vold abort (void)
{
} -
I _>l_I
N @Pmiects I = Mavigat. | 1 tutorial.c* I

5J|<:::\tutorial\tutorial\lowlvl. sre -]
—|Phase H23,HE/300 Assembler finished

FPhase OptlLinker starting
Phase Optlinker finished

Euild Finished J
0 Errors, 0 Warnings

Build £ Find in Files }, Version Control /£

ForHelp, press F1 |[Peadwrite (27 [24/31 IS 4

Figure 1.15 Editing a Project File

If you want to open an existing text file with the editor of the HEW, select [File->Open]. If you
want to edit a new text file with the editor, select [File->New]. In this tutorial, select [File->New],
input the three lines shown below, select [File->Save As...] and save the file as “newprog.c”.

void NewProgram(void)
{
}
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1.3.2 Adding / Removing a File To / From a Project

This section describes how to add a file to a project and how to delete a file from a project. In
tutorial, add the file, “newprog.c” created in the previous section to the project as follows.
Select [Project->Add Files...], then the “Add File(s)” dialog box (figure 1.16) will be launched.
Select a file, “newprog.c” in this example, to be added and click the [Add] button. Thus
“newprog.c” will be added to the project.

Add File(s)
Look in; | A tutarial j ﬂ ’_ =
_1D0ebug =lin o=
_1FRelease A resetprg.c
@] dbsct.c [# shrk.c
[2]intprg.c =] sbrk.h
=] indefine.h ] stackscth
=] lowhvl sro [P tutarial.c
2] lowsre.c
=] lowsrch
Filz name: |newprug_c Add
Files of tvpe: |Prc:jeu:t Files j Cancel

Figure 1.16 Adding a File To a Project
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The added file will be displayed on the [Projects] tab of the “Workspace” window as shown in
figure 1.17.

E.Z'E}tutnrial - Hitachi Embedded Workshop - [newprog.c]

= File Edit Project Options Build Tools “Window Help =1=] il|
DEH@S |4 5@ (®H|(0TO S8 %D FlE R EE
[ &% || saeei|a)|
x|
E-E tutarial void MewProgram (void) a
E@ tutarial {
=3 Project Files }l
dbsctc
@ intprg.c

“[E] 1owhl.sre
-2 lowsrc.c

" resetprg.c
-[E] shrke
-2 tutorial ¢
-3 Dependencies
-2 lowsrch
-5l sbikh
-[E] stackscth

a1 o

N  Projects lé‘:l Navigat. I tutarial.c* newprog.c

5J|<:::\tutorial\tutorial\lowlvl. sre -]
—|Phase H23,HE/300 Assembler finished

FPhase OptlLinker starting
Phase Optlinker finished

Euild Finished
0 Errors, 0 Warnings

K] I

Build £ Find in Files }, Version Control /£
ForHelp, press F1 |Peadwrite |2 |33 IS A

Figure 1.17 Project With a File Added
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Next, how to delete a file from a project will be shown. Select [Project->Remove File...], then 1
“Remove Project Files” dialog box (figure 1.18) will be displayed. Select one or more project fi
on this dialog box and click the [Remove] button. Then the selcted file(s) will disappear from tt
list of the dialog box. Clicking [OK] actually removes the file(s) from the project. Clicking
[Cancel] instead will nullify the removal.

You have another way to delete a file from a project. Select the file in the [Projects] tab of the
“Workspace” window and press the [Delete] key. Then the file will be deleted from the project.
this way, you cannot cancel the deletion although you can cancel it on the [Remove Project Fi
dialog box.

If you want to exclude a file from a build temporarily instead of removing the file from the
project, refer to section 1.4.4, “Excluding a Project File”.

Remove Project Files

Brojecties

dhscto [chtutarialitutarial]

intpro.c [chtutarialitutarial] Cancel

|cwlel 5rC [chtutarialitutarial]

lowsre.C [Chtutarialttutorial] Rermove
C:\tutorialtutorial]

resetprg.c [chtutarialitutarial]

shrk.c [chtutarialitutarial] Femove All

tutarial.c [chtutarialitutarial]

‘ ol

Figure 1.18 Remove Project Files Dialog Box
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1.3.3 File Groups Used in a Project

In this section, a file group to which a file added to a project belongs is described. For example
the project generator adds a file described in C programming language or assembly language 't
the project. A file with a file extension “.c” belongs to the “C source file” group, and a file with a
file extension “.src” belongs to the “Assembly source file” group.

The HEW identifies a group to which a file belongs by checking the file extension. Select
[Project->File Extensions...], then the “File Extensions” dialog box (figure 1.19) will be
displayed. File extensions used in the project are shown on this dialog box. Every file extensior
belongs to a file group. A file group can be associated to a tool in a build process.

If you want to use your own file extension in the project, define a new file extension by clicking
the [Add...] button.

The following icon displayed in the [Extension] column of the “File Extensions” dialog box can
show a tool which opens the file. If the icon of a file extension is the same as the icon shown
below, a file with that file extension can be opened by the editor of the HEW.

Extension | Group Pl Ok |
L 1#*.ahs Absolute file

El*inc Assembly include file Cancel
[El* lis Assembly list file

E RS-l Assembly source file Al
[EST Binary file =
El*h C header file

[E]k =t C list file

El*c C source file =

[E]* hpp C++ header file

El* lpp C++ list file

[El* cpp C++ source file

L*.cpu CPU information file

[E]* exp Expanded assembly source file

|El* hex Hex file

T*.Iib Library file Jﬂ
4 |

Figure 1.19 File Extensions Dialog Box (Initial Screen)

Click the [Add...] button on the “File Extensions” dialog box, then the “Define File Extension”
dialog box (figure 1.20) will be launched. Enter a new file extension in the [File extension] field
and specify the [File group] group box. If you want to add an extension to an existing file group,
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select the [Existing group] radio button and select a file group from the drop-down list. If you
want to create a new file group, select the [New group] radio button and enter the name of the
group in the edit field.

In this tutorial, enter “asm” in the [File extension] field, select “Assembly source file” from the
drop-down list and click [OK]. Then a file with the extension, “*.asm”, will be treated as a file ir
the “Assembly source file” group (figure 1.21).

Define File Extensio

File extension:
Cancel

% |asm

File group:

+ Existing group

ource file

7 Mew group:

Figure 1.20 Define File Extension Dialog Box

Extension | Group sl (0]:8
| J#.abs Absolute file
El*.inc Assembly include file -
Assambly list file
Assembly source file
Agsembly source file
Binary file

C header file Rerove
G list file o
C source file Open with...
C++ header file

C++ ligt file

C++ source file

CPU information file

Expanded assembly source file

Hex file hat
| »

clel

FIELL

Figure 1.21 File Extension Dialog Box (After Adding an File Extension)
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1.34 Customizing the Workspace Window

Click the right mouse button on the [Projects] tab of the “Workspace” window, then a pop-up
menu will be displayed. Select [Configure View...] on this menu, then “Configure View” dialog
box (figure 1.22) will be launched. On this dialog box, you can specify whether the file
dependencies are shown for each file or not, whether a file is shown in a file group folder (figur
1.23) or not, and so on, can be selected.

Configure View

[ 7] %]

[ Show dependencies under each file
™ Show standard library includes Cancel

™ Showfile paths

W Showfile groups in separate folders:

Figure 1.22 Configure View Dialog Box
2 tutorial - Hitachi Embedded Workshop - [tutorial.c]
= File Edit Project Options Build Tools Window Help =] x|
DR G & & @ o G {FT 0| |2 @ 8~ Debug i=0)
| E B
=
B tutoriai | #ifdef _ cplusplus j
=3 tutorial extern "C" |
=3 Assembly source #endif
Jf‘ ‘DW'V‘:“’E void abort{void);
= source Tile .
= #1fdef cplusplus
15l dbscte ! —-F P
15 intprg.c .
15 lowsrc.c #endif
5] newprog.c ) ) ) J
[ resetprg.c void main(void)
1E] shrke {
2] tutarialc /#* User Program */
=+ Dependencies 1
5] lowsrch
£l shrkh void abort{void)
5] stackscth {
} -
< C g L,J
I Projects | <] Mavigat tutorial.c
ﬂc:\tuturial\tuturial\luwlvl.Src =]
Phase HES,HS/300 Assembler finished
[Fhase OptLinker starting
FPhase OptLinker finished
[Build Finished J
0 Errors, 0 Warnings
-
Build 4 Find in Files 4 Yersion Conirol
ForHelp, press F1 Read-write |27 24§31 NS

Figure 1.23
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1.4 Building a Project

1.4.1 Build Overview

The HEW provides two ways in building a project. One is “Build All”, which applies a series of
tools like a compiler, an assembler and a linker to all the source program files. The other is
“Build”, which applies a tool only to a source program file updated after the last build.

(The update means not only the update of a source program file, but also an update of a file
included by the source program file and an update of an option applied to the source program
The “Build” corresponds to [Build->Build] and the “Build All” corresponds to [Build->Build All].
If you want to compile or assemble a single source program file, select the file on the [Project:
tab of the “Workspace” window and select [Build->Build File].

CAUTION ON BUILD

1. Depending of the setting of the editor window, a file being edited might be saved on execu
a build. So close a file which you do not want to be saved beforehand. For details of
customizing the editor, refer to the Hitachi Embedded Workshop User’'s Manual.

2. Do not save a file used in a project during the build because doing so might disturb the bui
process.
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1.4.2 Setting Options
In this section, overview of the option setting is described.

When the project generator generates a project, the minimum options required for a build are
already specified. If you want to modify the options, however, select [Options-> <Tool hame>]
and set options on the option dialog box of each tool.

Figure 1.24 shows the option dialog box of a C/C++ compiler. On the left hand side of the dialo
box is a file list, and on the right hand side are option controls divided into some tabs. If you
select a file in the file list, you can specify options only to the selected file. If you select a file
group folder in the file list, you can specify the same option to all the files in the file group. To
specify the same options to specific files, select the files while pushing the [Ctrl] key or the [Shi
key.

If you select “Default Options” in a file group folder, you can specify initial options for the file
group. The HEW automatically adds the options specified to the “Default Options” to a file of th
corresponding file group of the corresponding file extension of the file. For example, if you add
file with an extension “C” (“**.C") to the project, the settings of the “Default Options” of the “C
source file” group will be added to the file automatically. For the details of the options refer to t
manual of the corresponding tool.

H8S.H8/300 C Compiler Options(Debug)

Source | Object | List | Optimize | Other | CPU |

= Csource file

[ dbsctc Show entries far

5] lowsrc.e |Include file directories j

5] shrk.c

5] intprg.c

5] resetprg.c

\E] tutarial.c

5] newprog.c

|1 Default Cptions
=43 C++ source file

|1 Default Options

I

0] | Cancel

Figure 1.24 Option Dialog Box of C/C++ Compiler

Rev. 1.0, 12/00, page 30 of 64
RENESAS



1.4.3 Customizing the Configuration

In the previous section, how to set options to a project file is described. In this section, how to
create more than one suite of option settings for a build will be described. A suite of option
settings for a build is called a configuration.

The project generator creates two configurations, [Debug] and [Release]. Difference between
is only the setting of the debug option. To switch the current configuration to another, launch t
“Build Configurations” dialog box (figure 1.25) by selecting [Options-> Build Configurations...],
select a configuration from the “Current configuration” drop-down list, and click [OK]. You can
also change the current configuration by selecting one from the drop-down list on the toolbar.

On the “Build Configurations” dialog box, you can create a new configuration or delete a
configuration. For details, refer to chapter 2, “Build Basics”, of the Hitachi Embedded Workshc
User’s Manual.

Build Configurations

Build configurations: Ok
Debug
Release Cancel

dd

I

Current configuration:

|Debug j

Figure 1.25 Build Configurations Dialog Box
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1.4.4 Excluding a Project File from Build

In this section, how to exclude a project file from build will be described. Excluding a project file
from build does not delete the file from a project, but exclude a project file from build in
configuration by configuration basis.

Select a file on the “Projects” tab of the “Workspace” window, click the right mouse button, and
select [Exclude Build <file>] on the pop-up menu. Then a red cross will be added to the icon of
this file as shown in figure 1.26. This file will be excluded from a build.

To include an excluded file into build, select the file on the “Projects” tab of the “Workspace”
window, click the right mouse button, and select [Include Build <file>] on the pop-up menu.

fAtutorial - Hitachi Embedded Workshop
File Edit Project Options Build Tools Window Help |

| e a|m||aassilal
x|

=3 wtarial
=-F tutorial

=23 Assembly source

(2] o sre
=+ C source file
B dbscte
B intpro.c
lowrsrc.c
=

ne .0

-[E] resetprg.c

2 sbrkc

3 tutorialc

=43 Dependencies

-2 lowsrch

- [El sbikh
stackscth

R

N 3 Projects l€| Mavigat.. I

5J|c:\tutc\rial\tutnrial\lc\wlvl. sre -]
T/|[Phase HB2E,HE/300 Assembler finished

Phase OptlLinker starting
FPhase OptLinker finished

Euild Finished J
]

0 Errors, 0 Warnings

Build £ Find in Files 3 Version Coniral £

FarHelp, press F1 [ [— [— [INs 4

Figure 1.26 Excluding a Project File from Build
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145 Correcting Errors in a Build

In this section, how to jump to a line of a file which caused an error in compiling or assemblinc
will be described.

Figure 1.27 shows an example in which a compiler detected a syntax error in a source progra
file. When you build a project, messages, including error messages, from a tool in a build will |
displayed on the “Output” window. If you double click the line of the error message on the [Bui
tab of the “Output” window, the file which caused the error will be opened and the cursor will L
placed on the line which caused the error. (The cursor might not be placed on the line which
caused the error if you have already edited the file.)

E.Z‘E}tutnrial - Hitachi Embedded Workshop - [newprog.c]

= File Edit Project Options Build Tools “Window Help o [ |
DS @S| & amE MG {70 |28 & |Debug = E
| [ | @t
]
=3 tutarial wold MewProgram (voild) %
=-0F tutorial {
=3 Assembly source | error =
5] lowdvl.sre }
= C source file
dbsctc
intprg.c

lowsrc.c
==

resetprg.c
shrk.c

5] tutarialc
= Dependencies
] lowsrch
shrk.h
5] stackscth

| | B J L,J
i 5 Projects | = Mavigat.. 1 newprog.c

Zlbhase HE®,HE/300 C/C++ Compiler starting -]
A c:htutorialhtutorialhtutorial. o
C:“tutorial’tutorialinewprog.c
tutorialitutorialinewp o 3 (E) Undeclared name "error" J
:htutorialhtutorialinewprog. < {E) Illegal token "}"

C:htutorialhtutorialnewprog.c 4: ©2300 (E) Illegal token "}"
Phase HES,HS/300 C/C++ Compiler finished

Fhase HE8&,HE8/300 Assembler starting ﬂ
4 Build /4 Find in Files A Version Control §
ForHelp, press F1 Read-wrta |1 374 NS
Figure 1.27 Correcting the Line which Caused an Error
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1.5 HDI Interface

151 Launching HDI

The HEW can launch the HDI (Version 4.0 or greater). To register the HDI in the HEW, open tf
[Debugger] tab (figure 1.28) of the “Tools Customize” dialog box which is launched by selectinc
[Tools->Customize...]. Specify the path of the HDI.EXE in the [HDI location (V4.0 or greater)]
field. In the [Session file] field, specify the path of the session file to be loaded. How to generat:
session file is shown in the H8S,H8/300 Series Simulator/Debugger User’'s Manual. If you set tl
two fields, the toolbar button shown below will be activated. Thus clicking the button will launct
the HDI and it will load the session file.

If you specify the path of the load module file on the [Download module] field, the HDI will be
focused immediately after the load module file is updated by the HEW.

Tools Customize

TDD|bElrS] Cummandsl bdenu  Debugger ‘ Log ] Help ]

HODI location (4.0 or greater):

|C:\Hew"-,HDIE"-,SIM\HB"-,Hdi.exe 3 Browse...
Session file:

|$(CONFIGDIF’&)W(F’F’{OJECTNAME).hds 3 Browse...
Download module:

|$(CONF|GDIF’&)W(PF’&OJECTNAME).abs 3 Browse...

Cancel

Figure 1.28 Tools Customize Dialog Box, Debugger Tab
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If you double click a line on the source window (figure 1.29) of the HDI, the corresponding file
will be opened by the HEW and the cursor will be placed on the same line as you have double
clicked.

Figure 1.30 shows the HEW after the line of “void main(void)” of “tutorial.c” is double clicked o
the source window of the HDI.

_?5 Hitachs Pebvgging Interface- wutorial - HES/2600A Simulator

File Edit ¥iew Bun Memory Setup Window Help
e Y B R ke
@ = QRENBE.FERE (Meons 2 AN

M tutorial.c
Line |Address |BP |Label dource

#ifdef _ eplusplus
extern "C" |
ffendif

void abort{wvoid);
#ifdef _ eplusplus
}

Hendif

vold main(void)
{

/* User Program */

00000a%z _main i

void abort(void)

{

00000a%4 _abort 1

|[FarHelp, press F1 [ &

Figure 1.29 Source Window of the HDI
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%ﬁtutnrial - Hitachi Embedded Workshop - [tutorial.c]

. File Edit Froject Options Build Toaols ‘Window Help ;|i|5||
DS H G S| =m0 5| 07 oS e 5 e El=i-

[ e h|m||aassila]
x|

E-F tutorial
=23 Assembly source
o3 lowkdere
-3 C source file
B dbscte
intpro.c
5] lawsrc.c
NEwprog.c
resetprg.c
-2 shik.c
- [E] tutorial ¢
=43 Dependencies
-2 lowsrch
- [El sbikh
stackscth

R

#ifdef  cplusplus ZI
extern "C" |

#endif

void abort{void):

#ifdef  cplusplus

1

#endif

hoid main{void)
{
/* User Program */

H

vold abort (void)

{

}
] |

N 3 Projects l€| Mavigat.. I

NERNIFD.C tutorial.c

Hlphase
(e

Phase
Fhase

Euild Finished
0 Errors, 0 Warnings

H8S, HE/300 Assembler finished

Optlinker starting
CptlLinker finished

Build £ Find in Files 3 Version Coniral £

FarHelp, press F1

1 FIE] [INs

LT 4

|Read-write

Figure 1.30

Rev. 1.0, 12/00, page 36 of 64

The Editor Windows of the HEW Opened by the HDI

RENESAS




15.2 Demonstration Project

If, when creating a project, you choose Demonstration as the project type in the New Project
Workspace (figure 1.3), you can create a sample project that has a Simulated I/O function of t
HDI Simulator/Debugger. This project uses the standard printf output function to display the
status of program execution and data on function main.

After you have set the debugging environment via the HDI, you must set the system configura
before using the Simulated 1/O function by using the System Configuration Dialog Box (open t
dialog box by selecting [Setup -> Configure Platform...]).

Select the [Enable] checkbox for the System Call Address in this dialog box and enter the valt
SIM_IO, as defined in lowlvl.src by HEW, as the address. The address may vary according to
type of CPU.

SIM_10: .EQU H'0000 (In this case, 0 is entered as the address.)

If you open the Simulated 1/0 Window in the HDI (open this window by selecting [View ->
Simulated 1/0O]) and run the demonstration program, you can debug the program by using the
Simulated I/O function.

For details, refer to the H8S,H8/300 Series Simulator/Debugger User’'s Manual.

System Configuration

CPU |H88/2800ﬂ _:J Memory Map
. . 00000000 FFFFEBFF EXT 8 2
bddress space bit size |32 FFFFECO0 FFFFFEFF REM 16 1

FFFFFCO0 FFFFFFFF 1/0 8 2

Program area bit size |24

SYSCR Address

H’FFFFFF2S
System Call Address Frable Execut ion Mode
H' 00000000 * Stop  Cont i nue
Round Mode
% Round to nearest
 Round to zero
Addd Mod ity Delete Carce | Help 0k

Figure 1.31 HDI System Configuration Dialog Box
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1.6 Exiting From the HEW

Selecting [File->Exit] will close the HEW. Depending on the setting, the message box (figure
1.32) which asks you whether to save the workspace or not will be launched. Not only the sett
like this regarding exiting from the HEW but also setting regarding initiation of the HEW can be
specified via [Tools->Options...]. For details, refer to the Hitachi Embedded Workshop User’s
Manual.

The HDI and the other tools launched from the HEW will not be closed when the HEW is close
Close the tools by yourself.

Hew

& WiorkSpace/Project has been modified - do you want to sawe it

Mo | Cancel|

Figure 1.32 Confirmation Dialog Box for Saving Workspace on Exiting from the HEW
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Section 2 HDI Tutorial

2.1 Using the HDI with the Simulator/Debugger

The following describes a sample program debugging session, designed to introduce the mair
features of the simulator/debugger used in conjunction with the Hitachi Debugging Interface
(HDI) software.

211 Introduction

This sample program is based on a C program that sorts ten random data items first in ascen
order, then in descending order.

The sample program performs the following actions:

» With themain function, random data to be sorted is generated.

e With thesort function, an array is input, within which the random data generated by the
main function is stored, and the data is sorted in ascending order.

« With thechange function, the array generated by #wt function is input, and the data is
sorted in descending order.

The sample program is provided on the installation disk asditec. =~ A compiled version of
the tutorial is provided in filgort.abs

21.2 Running HDI

Run the HDI interface software independently and not from the Hitachi Embedded Workstatio
(HEW) since the sample program is used to explain the functions of the HDI.

To run the HDI interface software, double-click {r¥DI for Simulator] icon.

>

HOT far
Simulatar

Figure 2.1 Icon of HDI for Simulator

2.1.3 Selecting the Target

The HDI can be extended to support multiple target platforms. If your system is set up for mor
than one platform, you will be prompted to choose a platform for the current session.
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Select Session

% Create a new session o

| Has /26004 Simulator |

i~ Previous zession fils;

I j BromEe,.

Figure 2.2 Select Session Dialog Box
For this tutorial, seledi8S/2600A Simulator and click thgOK] button to continue.

Note that you can change the target platform at any time by chqbEngSession...from the
[File] menu. If you have only one platform installed, this menu option will not be available.

When the simulator/debugger has been successfully set up, the Hitachi Debugging Interface
window will be displayed, with the message "Link up" in the status bar. Figure 2.3 shows the ke
functions of the window:

Menu bar Bl Friaci Debeagging dmtecface ootk = BB 2000 simdator _
———— | File Edit Miew PFun Memory Setup Window Help |
Teool bar N - . e . 7
RS R| Ry | [HEBE - |7
Tl bal —
T |PERr s QAR WRES M0 P
Tool bar ? ¢
'_“—-@ Line [Address |BP |Label Source B
B 00000000 _main void main(void)
dalllo {
(10 long al10]; Help bution
& 11 long j;
& 12 int i, min, max;
“ll13
& 1114 p0oo000a for( i=0; i<10; i++ ){
8, il1s  ooooooi2 j = rand();
& ||16  ooooooie if(j <o)
17 00000026 i=-i;
5 18 }
—I[19  oooooo3a alil = j;
B |20 )
B2t oooooos2 sort(a);
E1|/22 oooooosa min = al0l;
~—lles  oooooozz max = algl;
= == ’
sEewn2i |24 0000007a min = 0;
25 00000080 max = 0;
26 00000086 change(a);
27 00000090 min = alg];
28 00000098 max = al0];
20 000000a0 } =l
Status bar | —— — —
~——[Far Help, press F1 | | NUM| 4
Figure 2.3 Hitachi Debugging Interface Window
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The key functions of Hitachi Debugging Interface are described in the following sections.
Menu bar: Give you access to the HDI commands for using the HDI debugger.

Toolbar: Provides convenient buttons as shortcuts for the most frequently used HDI commal
Tool buttons from the same menu are displayed in the same block. The tool buttons
be moved within the toolbar by clicking dragging them. Whether to display the tool
buttons can be selected by using [fheolbar] option in thgCustomize] submenu in
the[Setup] menu.

Source window: Displays the source of the program being debugged.

Status bar: Displays the status of the simulator/debugger, and progress information about
downloading.

Help button: Activates context sensitive help about any feature of the HDI user interface.

214 Mapping the Memory Resource
The next step is to map the memory resource used to operate an application being developed

» ChoosdConfigure Map...] from the[Memory] menu to display the current memory
mapping.

MemoyMop |
System Configuration Memory map

CPU:H8S52600 ~| |oopooooo FFFFEBFF EXT 8 2

Address Space Size:32 FFFFECOD FFFFFBFF RAM 16 1

Program Area Size:24 FFFFFCO0 FFFFFFFF 11O 8 2

Exec Mode:5TOP =

System memory resource

Modify Delete Beset Help Close

Figure 2.4 Memory Map Dialog Box

» Clicking the[Add] button displays th8&ystem Memory Resource Modifydialog box.
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System Memory Resource Modify

Start address |H'uuuuuuuu

End address |H'l]l]l]l]3FFF

Cancel
Access type
|7 " Read T Write  * Read/Write Help
Figure 2.5 System Memory Resource Modify Dialog Box
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In the[Access type]box, you can specify one of the following three access types:
0 Read: Only read enabled

O Write: Only write enabled

0 Read/Write: Read and write enabled

For this tutorial, map the memory area of addresses ranging from H'00000000 to H'00003F
as a read/write enabled area.

» Edit the[Start address] and[End address]fields to H'00000000 and H'00003FFF,
respectively, set thiccess typelas[Read/Write], and click thdOK] button.

The Memory Map dialog box will now show the modified ranges.
» Click the[Close] button to close the dialog box.

215 Downloading the Tutorial Program

» To open thdoad Program dialog box, choosfoad Program...] from the[File] menu.

Load Program |
Offzet:
HT W i
I e iy Cancel |
File name:

IE:"ahew'\H DI _HEATUTORIALNS ort.abs j Browse... |

[ Load only debugging information
" Load stack information fle(SHI fils]

Figure 2.6 Load Program Dialog Box

» In [File name], enter the path for the directory where 8tert.abs  is stored, or click the
[Browse...] button to open th®pen dialog box and select the figort.abs  and click the
[Open] button.
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Open
Loak in: Ia Tutorial
Sort.abs
File name:  |Sort.abs T Hpen o
Files of type: | ELF/DW/ARF Files [*.abs) =] Cancel L
o

Figure 2.7 Open Dialog Box (Load Program...)

» Click the[Open] button in thd_oad Program dialog box.

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

1)

=

bodule name; C:xhewhHDIS_HENTUTORIALNS ort. abs
Areas loaded:

00000000 - 000033k

Figure 2.8 HDI Dialog Box

» Click the[OK] button to continue.

2.16 Displaying the Source Program

The HDI allows you to debug a program at the source level, so that you can see a listing of the
program alongside the machine code as you debug. To do this, read the C source file that
corresponds to the object file.

e ChoosdSource...]from the[View] menu.
* You will be prompted for the C source file that corresponds to the object file you have loade
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Open
Lok i Ia Tutarial j gl
Saort.c
File narme; |S|:.rt_|: :
Files of twpe: II: Filez [*.c%inl] j Cancel L’
s

Figure 2.9 Open Dialog Box (Source...)

» Selectsort.c and click thdOpen] button to display th&ourcewindow.

M Sort.c !Eﬁ
Line |Address |BP |Labe Soyrce ]
B 00000000 _main \Eoid main(wvold)

9

10 Tong a[10];

11 Tong j;

12 int i, min, max;

13

14 0000000 for i=0; i<10; i++ J{

15 Q0000012 J = rand();

16 Q000001e i) < 03f

17 00000026 i= oi;

18 T

]2.8 Q0000034 alil = j;

21 00000062 sortial;

22 0000006a min = al0];

23 00000072 max = al9];

24 0000007 a min = 0;

25 Q0000080 max = 0;

26 00000086 change(al;

27 Q0000090 min = a[9];

28 00000098 max = al0];

29 Q0000040 1

a0

el 000000aa _sort wvoid sort(long *a)

2 . |

Figure 2.10 Source Window (Displaying the Source Program)
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* If necessary, choose tfieont] option from th§Customise] submenu on thESetup] menu to
choose a font and size suitable for your computer.

Initially the Sourcewindow shows the start of the main program, but you can use the scroll bar t
scroll through the program to see the other statements.

2.1.7 Setting a PC Breakpoint

The Sourcewindow provides a very simple way of setting a breakpoint at any point in a progran
For example, to set a breakpoint atsbet function call:

» Double-click thdBP] column on the line containing tlsert function call.

M Sort.c _ (O] x|
Line [Address [EP [Labe Source -
8 alalolalalo]o]] _main \foid main{wold)

9

10 long a[10];

11 Tong J;

%% int i, min, max;

14 0000000a for i=0; i<10; i++ J{

15 0oooo0n12 J = rand(};

16 0000001e iF0) < 03]

17 00000026 3= 11

18 I

]2_3 00000034 alil = i;

21 00000062 & sortial;

22 0D0000Ea % min = a[0];

23 00000072 max = al[9]

24 0000007 a min = 0;

25 00000080 max = 0;

26 00000086 change(al;

27 00000090 min = a[9];

28 00000098 max = al0];

29 Q00o00a0 1

30

31 000000aa _sort wold sort(long *a)

32 . B

Figure 2.11 Source Window (Setting the Breakpoint)

The mark® will be displayed on the line containing thert function to show that a PC
breakpoint is set at that address.

2.1.8 Setting Trace Information Acquisition Conditions

e ChoosdTrace] from the[View] menu to open thérace window. Click the right mouse
button on thélrace window and choospAcquisition] from the pop-up menu.

The followingTrace Acquisition dialog box is displayed.
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Trace Acquisition i

-Trace startfStop
" Disable
* Enable

&+ Instruction Cancel
" Subroutine
Help

- Trace buffer full handling———
' Continue
" Break

Figure 2.12 Trace Acquisition Dialog Box

e Set[Trace start/Stop] to [Enable] in theTrace Acquisition dialog box, and click thpOK]
button to make the trace information acquisition effective.

2.1.9 Setting Performance Analysis

» ChoosdPerformance Analysis]from the[View] menu to open theerformance Analysis
window. Click the right mouse button on tRerformance Analysiswindow and choose
[Add Range...]from the pop-up menu.

» The followingPerformance Optiondialog box will be displayed.

Performance 0ption l

Function Name |sort{long®)

ﬂﬂlp | _. ................. GK .................. f Eancﬂl i

Figure 2.13 Performance Option Dialog Box

e Set[Function Name] assort in thePerformance Optiondialog box, and click thpOK]
button.
In thePerformance Analysiswindow, sort(long*) is then set iffFunction].
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Performance Analysis =] =]

| Index]Function Cyole|Count]| % H1stogram
il =crtClong®) O 0 0
Add Range...

Edit Bange...

Bezet Countz/Timesz

Enable dnalyziz

Delete R ange

Delete Al Banges

Figure 2.14 Performance Analysis Window (Setting)

» Click the right mouse button on tRerformance Analysiswindow and choosfAnalysis
Enabled] from the pop-up menu to activate the performance analysis information acquisitior

» Click [X] in the title bar to close the window.
2.1.10 Setting the Stack Pointer
Set the stack pointer to run the program.

» ChoosdRegisters]from the[View] menu to open thRegisterswindow.

» Double-click thdValue] column of[ER7] in theRegisterswindow to modify the value of the
stack pointer ER7.

The following dialog box enables the value to be modified.

Reqister - ER7 |
Walle:
{4000

TN
Set Ax - l
IWhDIe Reqister j ahce |

Figure 2.15 Register Dialog Box

e SetH'4000 for the value of the stack pointer in this sample program, and cli¢oie
button.
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2.1.11  Executing the Program

e To run the program, choose [Go] from the [Run] menu, or click the [Go] button on the toolb

=

Figure 2.16 Go Button

The program will be executed up to the breakpoint you inserted, and a statement will be
highlighted in thesourcewindow to show that the program has halted, with the message
Break=PC Breakpoint in the status bar.

B Hitachi Pobugging Inferface - Sort - HBS /26004 Simulator

m File Edit “iew FHun Memorp Setup ‘Window Help |
D amERE e | [HaRH w00 |2
PER s UEDEE, WEE M0 2 @A H

?I M Sort.c !IEI
Line [Address [EP [Labe Source -
o s Q0000000 _main wold main{void)
{
f 9
= 10 Tong al10];
A it 11 Tong ii |
o %% int 1, min, max;
@ 1114 0000000a for( i=0; ié%gn; ipe
e 15 00000012 = ran :
a 1]16 0000001e 'JI'F(] < 034
=17 00000026 ji=-3;
Bl 18 I .
5 %3 00000034 } alil = i;
==l 21 000000EZ @ sort(al;
m= ol 22 0000006a min = al0];
23 Q0000072 max = al[9];
B llza 00000072 min = 0:
25 00000080 max = 0;
26 Q0000086 change(a);
27 00000090 min = a[9];
28 00000098 max = al0];
29 000000a0 1
30
31 000000aa _sort \foid sort({long *a)
32 |
|Break = PC Breakpoint [ [ [NUM 4

Figure 2.17 Source Window (Break Status)
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When you start the HDI by clicking theaunch Debuggerbutton in the HEW (see section

1.5, HDI Interface), you can display and edit the source file displayed on the source window
through the HEW text editor by double-clicking {i8®urce] column in theSourcewindow.

In the tutorial sample program, this can be done by compiling and linking sample program
sort.c

You can see the cause of termination inSkistem Statusvindow.

* Choose théStatus] button from thgView] menu to open th8ystem Statusvindow. Then
choose th¢Platform] sheet in th&ystem Statusvindow.

System Status El E[=] B3
Ttem Status _ B
Connected to HBS/2600a Simulator
CPU HE8s /2600
Run Status Ready )

Ereak Cause FC Ereakpoint ===- ()

Single Step Count 1 |
Execute From Reset s (D)

Exec Instructions 719 seen (3

Cwiles 7311 e (@)

Session n Platform { Memory 4 Events /

Figure 2.18 System Status Window

This shows the following execution results:

(1) The cause of the break was a PC Breakpoint.

(2) Execution started from the instruction execution reset.

(3) The number of instructions executed by the GO command was 719.
(4) The number of cycles executed from the pipeline reset was 7,311.
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You can also see the value of the registers ifRégasterswindow.
e ChoosdRegisters]from the[View] menu.

E Reqisters = Hi=] E3
Register Value
ERO Q000000 A
ER1 CO003FFS
ERZ Q0000000
ER3 Q0000000
ER4 00000000
ERS 0oo00o00o0
EREG C0003FFC
ERY CO003FCA
P 000062
+CCR I0---Z--
+EXR - 0o
MACH C0000000
MACL nlualalalulalnle]
Figure 2.19 Registers Window

You can see the value of each register at the program stop.

2.1.12  Using the Trace Buffer

The trace buffer allows us to look back over previous execution cycles to see what accesses t
place.

» Open theTrace window by choosingTrace] from the[View] menu. Scroll up the window so
that you can see the first few cycles.

« If necessary, choose tffeont] option from thgCustomise]submenu on thgsetup] menu to
choose a font and size suitable for your computer.

I= Trace - 719 records [no filter]) = M=l &
SHEVELES o R

-0718 0000000017 000000 I----Z-- --- ov.L ER6,@-ER/ 000 void main(void)

-0717 0000000021 000004 I------- --- MOV, L ER/,ERE ERE<-

-0716 0000000029 000006 I------- --- SUE . W #4'0032,R7 R7

-0715 0000000033 D0000A T----Z-- --- SUR . RO,RO RO<-000 for( 1=0; 1<10; i++ )

-0714 0000000045 D000 I----Z-- --- MOV, W RO, GCH'FFD2:1

-0713 0000000053 000010 I----Z-- --- ERA @1'0058:8 PCx

-0712 0000000055 000058 I----Z-- --- MOV W @(H FFD2:16,E for( 1=0; 1<10; i++ ){

0711 0000000073 00005C I-H-N--C ——— CMP. W #1' 000A, RO

-0710 0000000081 000060 I-H-N--€ --- ELT @' 0012:8 PC<

-0709 0000000098 000012 I-H-N--C --- ISR @_rand:24 PC< i = rand();

-0708 0000000115 D0028E I-H----C --- MOV.L ERE,@-ER7 000

-0707 0000000127 000292 I-H----C --- MQV.L #1700000340 €

-0706 0000000143 000298 T-H--Z-C --- MOV.L @ER6, ERO_ERO<

-0705 0000000155 D0029C I-H----€ --- MOV.L #H'41CB4EED, E

-0704 0000000172 0002A2 I-H----C --- 1SR @gmuLL3a:24 p

-0703 0000000157 D00ZEC I-H----€ --- STM.L (ERZ-ER3),@-5 -

4] | 37

Figure 2.20 Trace Window (Displaying Trace Information)
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You can see that execution started at address 0, the starneditheunction.

2.1.13 Trace Search

Click the right mouse button on tieace window and choosf-ind...] from the pop-up menu to

open theTrace Searchdialog box.

Trace Search

—ltem
= PTR
" Cycle Cancel
i~ Address
& :
Instruction Help
Yalue |BRA
Figure 2.21 Trace Search Dialog Box

A trace search is executed by specifying the search[item] and search conterfigalue] then

clicking the[OK] button. When the corresponding trace information is found, the first line of the
information is highlighted. When continuing trace search with the same contents, click the right

mouse button on thErace window and choosp-ind Next] from the pop-up menu. The next

corresponding line is highlighted.

[= Trace - 719 records [no filter) (<] - O] x| I
TR e rce =
-0718 0000000017 000000 I----Z-- --- MOV L ERE,@-ER7 000 woid main(void)
-0717 0000000021 000004 T------- --- MOV L ER7,ERE ERB<-
-0716 0000000029 000006 I------- --- SUB. W #H'0032 ,R7 R7
-0715 0000000033 00000A T----Z-- --- SUR.w RO,RO RO<-000 for( 9=0; i<10; i++ )4
-0714_0000000045 OQQQEQ I----7-- --- MOV . il RO.G(H FFD2:1
7 QOo010 z SRA @H' 00%8:8 i
0710 0000000065 000058 Tomogo oo MOV it @cH FFD2:16,E for{ 9=0; i<10; i++ J{
-0711 0000000073 00005C I-H-N--C --- CMP.W #H' 0004, RO
-0710 0000000081 000060 I-H-N--C --- BLT @H' 00128 PC<
-0709 0000000098 000012 I-H-N--C --- ISR @_rand:24 PC< i = rand()
-0708 0000000115 00028E I-H----C --- MOV.L ERG,@-ER7 000
-0707 0000000127 000292 I-H----C --- MOv.L #H' 00000340, E
-0706 0000000143 000298 T-H--7-C --- MOW.L @ERG,ERD ERO<
-0705 0000000155 00029C I-H----C --- MOV.L #H'41CB4E8D,E
-0704 0000000172 000242 I-H----C --- JSR @mMuLLY3:24 P
-0703 0000000197 0002EC I-H----C --- STM.L (ERZ2-ER3),@-5 -
4 » A
Figure 2.22 Trace Window (Search Results)
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2.1.14 Reviewing Breakpoints

You can see a list of all the breakpoints set in the program Bréakpoints window.

ChoosgBreakpoints] from the[View] menu.

Breakpoints = M=l E3
b Type

¥
sort.c/21 00000062 EBR

Figure 2.23 Breakpoints Window

The Breakpoints window also allows you to enable and disable breakpoints, define new
breakpoints, and delete breakpoints.
e Close theBreakpoints window.

2.1.15 Viewing Memory

You can view the contents of a memory block inMemory window. For example, to view the
memory corresponding to array main in word size:

ChoosgMemory...] from the[View] menu, entemain in the[Address] field, and set
[Format] asWord.

Open Memory Window

Address:

Imain

Eaormat:

IWDrd j

Figure 2.24 Open Memory Window Dialog Box

Click the[OK] button to open the/ord Memory window showing the specified area of
memory.
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& word Memory - _main
Address Data Walle -
Qo000o00 0100 &0F& 256 28150
ooo0oo04  OFFe 7937 4086 31031
COo0000s 0032 1900 50 400
oo0o0o0C  6FEQ FFDZ 26640 -46
o0o00010 4046 SEOOQ 16454 24064
ooo0o014  0Z8E 17F0 £54 £128
Oooo0o01ls 0100 &FEC 256 28640
00o0001C  FFD4 0100 -44 256
COO000Z0  &F&0 FFD4 28512 -44
ooo000Z4  4C0E 0100 19470 256
DOO00DZE  &F&0 FFD4 28512 -44 =]
Figure 2.25 Word Memory Window

2.1.16  Watching Variables

You can view the contents of variables in Watch window.

For example, set a watch on the long-type aregydéeclared at the beginning of the program, by
using the following procedure:

» Position the cursor to the left g™ in the Sourcewindow.

» Click the right mouse button on tlB®urcewindow and choospnstant Watch...] from the
pop-up menu.
The following dialog box will be displayed.

Instant Watch x| |

+a = { 0x00003fd4 } [lang(10])

Figure 2.26 Instant Watch Dialog Box

e Click [Add Watch] to add a variable to th&atch window.

Rev. 1.0, 12/00, page 54 of 64
RENESAS



« ¢ Watch Window = =]

Mame [WValue
+a ={ Ox00003fdd } Clong[10])

Figure 2.27 Watch Window (Displaying the Array)

You can also add a variable to Watch window by specifying its name.
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» Click the right mouse button on théatch window and choospAdd Watch...] from the pop-
up menu.

The following dialog box will appear.

Add Watch =l

i Address I j

% 4 aniahle on erpression
Canicel

IITIEIH

Figure 2.28 Add Watch Dialog Box

» Type variablenax and click thgOK] button.
TheWatch window will now also show the int-type varialeax.

« ¢« Watch Window = E=] B3

=1 0x00003fd4 1 ong[10])
H'ODOO { 0x00003fca fint)

Figure 2.29 Watch Window (Displaying the Variable)

You can double-click the + symbol to the left of array ih the Watch window to expand the
variable and show the individual elements in the array.

« « ‘Watch Window =] M=] E3

Mame Walue

-3 =1 0=00003Fdd4 T (Tong[10])
L O] H' 00000000 £ 0x00003fdd 1 (Tong)
[1] H'000053dc { 0x00003fd8 } (long)
[ 2] H' 00002704 L 0x00003fdc } (Tong)
;3; H' 00005665 { 0x00003fed } (long)
[4] H'00000daa £ 0x00003fed 1 (Tong)
;5; H'0000421F { 0x00003fe8 } (long)
[ 5] H'00003ead { 0x00003fec } (Tong)
;?; H'00004d1d { 0x00003Ff0 1 (long)
[ 5] H'00002f5a £ 0x00003fF4 1 (Tong)
[ 9] H'0000Z20da { 0x00003Ff8 1 (Tong)

max H'ODoD { 0x00003Fca + (intd

Figure 2.30 Watch Window (Displaying Array Elements)
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2.1.17  Stepping Through a Program

The simulator/debugger provides a range of step menu commands that allow efficient progran

debugging.

Table 1.1  Step Menu Commands

Menu Command Description

Step In Executes every statement, including statements within functions.

Step Over Executes a function call in a single step.

Step Out Steps out of a function, and stops at the statement following that called

the function in the program.

Step... Steps repeatedly at a specified rate.

To demonstrate program stepping, confirm thasthie function statement at address

H’'00000062 has been executed.

Vil Hrtachi Debugming fnferface - Soit - HBS/2600A Simulator

File Edit “iew Bun Memom Setup Window Help

D A mEE | ey

EEEE R

FERE QEINREE.FEE [He0e 2 #an
= Sort.c [_ O[]
o e
Line [Address [EP |Labe Source -~
; : . . -a =1 0x00003fcd 1 (
W g 00000000 _main \fowd main(void) [0] A 06000000 { oxod
a7, Tong a[10]: [1] H'000053dc { 0x00
A1 Tong it [2] H'00002704 { Ox00
& |12 speta o A [3] H'00003665 { 0x00
a |l = 0; fe0; [l 0 ooneait 1 bing
14 00000002 For{ i=0; i<10; i++ J{ ‘ *
& ||15 00000012 j = rand(); o] on0acas © oxns
s ||16  0000001e () < 03 [5] ' BOD03 £E *
|17 00000026 jo= 23, H! a { Ox00
|1 [e] H'000020da { Ox00
i 19 00000034 B[] = 3 max H'0000 { 0x00003f
20
—ll 21 00000062 @ sort(al;
=22 00000062 min = a[0];
23 00000072 max = a[9];
B llza o0oooc07a min = 0;
25 00000080 max = 0;
26 00000086 change(a);
27 000000390 min = a[9];
28 000000398 max = a[0];
29 000000a0n 3
30
31 000000aa _sort \Eoid sort(long *a)
32 -
KT ' ||| BT D!
|For Help., press Fi | [ [HUM G
Figure 2.31 Source Window (Stepping)

Clicking the P] button in the title bar of th&/atch window automatically places tiW¢atch
window next to theSourcewindow as shown in Figure 2.31.
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Executing [Step In]: The[Step In] command steps through the called function and stops at the
first statement of the called function.

» To step through thsort function, choos¢Step In] command from théRun] menu, or click
the[Step In] button in the toolbar.

I

Figure 2.32 Step In Button

¥ Sort.c =]
Line [Address [BF |[Labe Source -
20 +

21 00000062 @ sortial;

22 0000006a min = al[0];

23 0000007 2 max = a[9];

24 0000007 a min =

25 000000E0 max =

26 00000086 change Ca)

27 00000090 min = [9]

28 00000098 max = a[O]

29 00000020 ¥

30

31 000000aa _sort \Eoid sort{long *a)

32

33 Tong t;

34 int 1, j, k., gap;

35

El] 000000bc =

37 000000c4 wh'| 1 e C E

38 000000cs % O kcgap, k++0{

39 00000042 i=k+gap; 1<10; '| =i+gap I

40 000000e4 For‘(J i gapJ){
41 000000fE 1F(a%]ﬁ)>aj[1+gapi % =

Figure 2.33 Source Window (Step In)
» The highlighted line moves to the first statement ofsthie  function in theSourcewindow.

Executing [Step Out]: The[Step Out] command steps out of the called function and stops at the
next statement in the calling program.

» To step out of theort function, choose thiStep Out] command from th§Run] menu, or
click the[Step Out] button in the toolbar.

{3

Figure 2.34 Step Out Button
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- Sort - HB5/26004A Simulator

Y Hitachi Pabougging lnterface

File Edit Wiew Bun Memaormy Setup ‘Window Help |
RS rosy | [FARE DR R |2 |
EES e DAENRE,. REH | (M 0d 2z @A H|
? s L] Name  [value =
& Ii'lone Adadress [BP |Labe Source - —a[ : = Ox00003f?4 1
0 H'00000000 { 0x00
W52 Sooonoe® sortfa): .. [1] H'00000daa { 0x00
A z [2] H'000020da { 000
23 00000072 max = a[9] !
#0124 00000072 min = [3] 1 00002704 { 0x00
25 00000080 max = [4]  H 0000252 4 0x00
=] [5] H'00003ead { Ox00
26 00000086 change (a) .
e 1127 00000090 min = alo]; (6] H DODO4ZLT { 0x00
28 00000098 max = a[0]} {7} 00004d1d { 0x00
1, 59 0NNAa00 1 i [5] H'000053dc { Ox00
& 30 [9] H'00005665 { Ox00
& EM 000000aa _sort void sort(long *al max H'0000 { 0x000037
32
— 33 Tong t;
= |34 int i, i, k, gap;
35
B3t oooooobe
B 37 000000c4 whﬂe( aE > 0 )4
_l| 38 000000cs fa % 0; k<gap; k++){
39 000000d2 for( i=k+gap; i<10;
40 000000e4 for(j=i
41 000000f6 1f(a%3§>a%]+v
<| I 4 LI
|Break = Step Mormal End | [ [NOM G
Figure 2.35 Source Window (Step Out)

The data of variabled” displayed in theVatch window is sorted in ascending order. In the
Watch window, the values of the modified variables are shown in red.
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» To execute two steps, ufstep In].

Bil Hirachi Pebogging fnterface - Sort - HA5/72600A Simulator
File Edit “iew Run Memory Setup ‘window Help |
I DmER ey | [HRAB BT |||
FER O PDRAOIR D, PEH [ME0e 2 8a 8
ﬁ M Sortc !Iﬂ EE
& Line [Address |BF [Labe Sour‘ie - 2 Y? BiOOOOBFdél 10
20 - i
g ll21 00000062 @ sort(a); [9] 02399300 ¢ ool
£ 22 0000006a min = alC]; 7] H'000020da § 0%00
23 00000072 max = a[9]; . L
|24 00000072 T = O [3] H' 00002704 { 0x00
oc 00000080 max = O- [4] H'00002f5a { Ox00
4 c a”ge(a)’ [6] H'0000421F { Ox00
a1 27 00000090 min = a[9]; [7] H'00004dld { Ox0d
s |28 00000098 max = a[07; (8] 00005 30
i, 1 5g A0000020 1 H! c | 0x00
&30 [o] H|00005665 { 0x00
5 31 000000aa _sort \Eoid sort(long *a) max H'5665 { 0x00003f
32
=il 33 Tong t;
= 34 int i, j, k, gap;
35
Bile  oooooobe aap. ( ’
37 0o0000c4 wh e ap » 0
i1 38 000000c8 % E 0; ke<gap; k++ed{
39 000000d?2 for( i=k+gap; i<10;
40 0000004 for(j=i
41 000000f6 f(a%15’>ah+'
KI 4 | |
|Break = Step Mormal End I ,_ NLM i

Figure 2.36 Source Window (Step Ou+> Step In)
» The value ofmax displayed in th&Vatch window is modified to the maximum data value.

Executing [Step Over]: The[Step Over] command executes a function call as a single step and
stops at the next statement in the main program.

* To demonstratgStep Over] command, execute two steps to reactctiange function
statement.
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B Hitachi Paboagaing fnterface - Sort - HBS/2600A Simulator

File Edit Wiew Bun Memaormy Setup ‘Window Help |

RS e oay ARG .DPEE [[? |
FERbs QEE R, FEE |[MEn8 2 8A |
- | o= | BE]
& Line |Address |BP |Labe Source - Ngme Y? BiOOOOBFdél 1
20 - N
22 ooooooez e sore(a); Eg% H, Dooocooo % %00
A 132 99000062 min = afol; [2] H'000020da { Ox00
23 00000072 max = al9]; \
24 00000072 min = 0: [3] H' 00002704 4 Ox00
25 00000080 max = 0 [4] W 00002f5a | 0x00
(=] h ? [5] H'00003ead { 0x00
: 26 00000086 change(a}; 5] H'0000421F § 000
127 00000090 min = al[9]; [7]  H'00004d1d { 0x00
w28 00000098 max = al0]; .
1 5g 00000020 1 [8] HIOOOOSBdC { 0x00
&30 [9] H|00005665 { 0Ox00
|| 31 00o000aa _sort \Eoid sort{long *a) max H'0000 { 0x00003f
32
— 33 Tong t;
e int i, j, k., gap;
35
Bl  oooooobe
] 37 000000c4 whﬂe( aE = 001
1138 000000c8 fo % 0; k<gap; k++){
39 000000d2 for(_i=k+gap; 1+<10;
40 0000004 for(j=i
41 0o00000f6 1f(a%3§>a%]+v
<| | 4 LI
|Break = Step Mormal End | [ [NOM G

Figure 2.37 Source Window (Before Step Over Execution)
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» To step through all statements in the change function at a time, {&tegever] command
from the[Run] menu, or click th¢Step Over] button in the toolbar.

o

Figure 2.38 Step Over Button

B Hitachi Paboagaing fnterface - Sort - HBS/2600A Simulator

File Edit Wiew Bun Memaormy Setup ‘Window Help |
09 &;Héﬁh[ﬁ“ [EEEE ek
FERbs QRPN RE. FEE |2l s z @A
? M sortc o= |2 B
@ Line |Address |BF |Labe Source - Ngme V? BiOOOOBFdél 1o
20 - =
g |21 oooooosz e sort(a); [9] #.30505ees { Sxad
Y | R min = afol; [2] H'00004d1d { OxG0
23 00000072 max = a[9] .
75 00000080 max = [4] H'00003ead 4 Ox00
(= h [5] H'00002f5%a { O0x00
| B = a”geca) [6] H'00002704 | 0%00
a1 27 00000090 min = a[9] [7] H'OOOOEOda I 0%00
0 28 00000098 max = a[O],
1 5q 00000020 1 [8] H'00000daa 4 OXOO
=0 | ] [9] H' 00000000 { Ox00
& EM 000000aa _sort \Eoid sort(long *al max H'0000 { 0x000037
32
—— 33 long t;
= |34 int i, i, k, gap;
35
Bl  oooooobe
] 37 00000004 wh1 1 e ( aE
__Il] 38 000000cs % 0; k<gap, k431
39 000000dz2 for( i=k+gap; i<10;
40 000000e4 for(j=i
41 000000f6 f(a%ﬁ)a%pv
<| I 4 LI
|Break = Step Mormal End | [ [NOM G

Figure 2.39 Source Window (Step Over)

When the last statement of ttleange function is executed, the data of varialdé, ‘which is
displayed in th&Vatch window, is sorted in descending order.

2.1.18 Displaying Local Variables

You can display local variables in a function usingltbeals window. For example, we will
examine the local variables in thwin function, which declares five local variablesj , i ,
min , andmax.

* Open theLocals window by choosinglLocals] from the[View] menu.

Initially, the Locals window is empty because local variables have not yet been declared.
* ChoosdStep In] from the[Run] menu to execute a single step.

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

+a ={ 0x00003Fdd F (Tong[10])
j O'8410 { 0x00003Fd0 long)
1 O'10 { 0x00003Fce } (intd
min O'0 § 0x00003fcc b+ (intd
max O'0 4 0x00003fca + (int)

Figure 2.40 Locals Window

Double-click the + symbol in front of arrag™ in the Locals window to show the individual
elements of arrayd”.

Refer to the elements of arrag™before and after the execution of the sort function, and
confirm that random data is sorted in ascending or descending order.

2.1.19 Reviewing the Performance Analysis

You can see the performance analysis results of functions Retfigrmance Analysiswindow.

ChoosgPerformance Analysis]from the[View] menu.

Performance Analysis =] =] B3
o

Histogram
S HEEEE

Figure 2.41 Performance Analysis Window (Viewing)

In this window,[Cycle] shows the total number of execution cycles required for the sort
function, and%] shows the ratio of execution cycle count required for the function to the
execution cycle count required for the whole program.

The Performance Analysiswindow allows you to enable and disable the performance
analysis, define new functions for performance analysis, and delete functions.

Close thePerformance Analysiswindow.
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2.1.20 Saving the Session

Before exiting, it is a good practice to save your session, so that you can resume with the same
conditions in your next debugging session.

* ChoosdSave Sessionfrom the[File] menu.
e ChoosdExit] from the[File] menu to exit from the HDI.
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