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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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

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

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

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

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

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

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

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

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

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

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

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

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

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




1RENESAS Application Note
SuperH RISC engine C/C++ Compiler Package

APPLICATION NOTE: [Introduction guide]Renesas IDE Start-up guide for SuperH

This document is for SuperH RISC engine C/C++ Compiler Package beginner, explains from product installation, overview of the
contents of the product, next creating the project workspaces, build and execution and debug.
1. Overview
2. Installation Procedures
3. Project Overview, Creating the project
4. Build
5. Execution and Debug

1. Overview

SuperH RISC engine C/C++ compiler package is the package product which the essential tools to make the high-quality program
that can make use of the performance of SuperH RISC engine family are in. In this product also the simulators are included, so you
can execute, debug and evaluate your program without an actual target board.

Chart 1 shows the overview architecture of the PR Cdeg R,
H Renesas Integrated
Renesas Development En_wronment. _ e tﬂ:ﬁ;ﬁ.& ”Sf!;a
The colored components in “Cooperation Tool High-performanc e __ e
. - - Ermbedded Worksh
(Software) is the software tools included in the U R e ;
compiler package. |—[ Comman FrontEnd ¢ ramework)
ETOETISE( "ESiF T
. Cooperation Emulatar || Emulator |
e High-performance Embedded Workshop Taols Contral || Control |/
. =of
Renesas Development Environment. Falre]
This is the common front-end that can operate the
. . P Cooperation {éDA-US'EI TEZOOF T EmUIator
cooperation tools and has many functions such as Taols | Emuator || Emulster
[Harchnare)

an editor , a browser and so on and gives us a
seamless development environment from coding to debug.

* Compiler, Assembler, Linkage Editor Chartl Architecture of Renesas Development Environment
The Renesas pure compilers that can generate the high-quality program that can make the best performance of SuperH RISC engine

family. The tool set of the compiler, the assembler and the linker is called as a “toolchain”. By using the “Build” function in the
High-performance Embedded Workshop, you can operate the toolchain and make the software program on the ROM in the MCU.
In other words, we call “Build” as the operations to make the programs on the ROM by operating the toolchain.

e Simulator

This enables the simulation and evaluation of SuperH RISC engine on your PC. You can use various debug functions such as Break
and Trace as well as the simulated MCU functions such as Simulated Interrupt and Timer functions. If you use SH-3 or SH-4 and so
on, a MCU with a cache, the simulation including cache can be also available.

The “Not colored components” is the development tools included in other Renesas Development Tools.
If you buy the Renesas Development tools, you can only install the tools additionally to the current environment.
By installing additionally, the available functions that can be operated by the High-performance Embedded Workshop is added as
Chartl.

For example, if you install EL0A-USB emulator additionally after installation of the compiler package, the “E10A-USB Emulator
Control” cooperation software in the Chartl is added, and you can also execute and debug your program on an actual target with
controlling E10A-USB emulator by High-performance Embedded Workshop.

As described above, you can construct a simple, high-functional development environment by High-performance Embedded
Workshop.

REJ06J0009-0100/Rev.1.00 June 2007 Page 1 of 12
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2.

Set the product CD-ROM to your PC and follow the order of an installer.
If High-performance Embedded Workshop has already installed in your PC and the
adding product includes the newer version of High-performance Embedded Workshop,

Installation

an installer of the adding product automatically overwrites the current High-performance

Embedded Workshop.

If the adding product includes the Install Manager(Chart2), even if the High-
performance Embedded Workshop has been installed, you can install the High-
performance Embedded Workshop newly into an other directory.

['] The installation to an other directory when using an Install Manager
is only available when you use Windows 2000 and Windows XP.
To minimize the disk volume, we recommend the overwrite installation.

3.
With using SH-2A0 SH72060 , the creation method is explained.

3.1 Start High-performance Embedded Workshop

Select “High-performance Embedded Workshop” from the start menu of

How to create the project workspace

Migh-gertormance {mbndded Warkshep bwetall Manager

RENESAS

Muhi instaltation

Active

Welcome!

Options:
g [ = e e Ganeel
- Administration.
Q

[ E|

" Bromse to another project morkspace
=

the windows. Then the “Welcome” dialog box(Chart3) is displayed.
['] The displayed strings in a start menu may be different according
to what tools you have installed in your PC.

Chart3 “Welcome” dialog box

['] If you have installed more than one High-performance Embedded Workshop

by using an Install Manager(Chart2), only an active High-performance
Embedded Workshop* may be launched.
*Please refer to Online Help of an Install Manager.

3.2
3.2.1 Workspace and project(s)

High-performance Embedded Workshop has a concept of “Workspace” and “Project”.
e Workspace
Workspace is a largest unit when you make the program with High-performance
Embedded Workshop. Workspace can have several project(Chart4).
When you create a workspace, more than one project is needed, and one project
is automatically made when you create the workspace.
* Project(s)
When you make the program, sometimes you make a certain function
as a library and make hierarchical levels between several modules.
In such cases, you can also create the library project and insert it to a workspace.

Create a Workspace

3.2.2 Create a workspace

If you select “OK” in the “Welcome” dialog(Chart3), “New Project Workspace”
dialog box(Chart5) is displayed.
Select “Application” in the “Project Type” and input “Workspace Name”. If you
want to change “Project Name”, you can change it after inputting workspace name.
['] If the selected “Directory” exists, you can't make a new workspace
in a same directory. Please change the “Directory” name.
['] If you have installed the several kind of the compiler packages,
select “SuperH RISC engine” in the “CPU family”.
['] If you use SuperH RISC engine C/C++ compiler package V.9 or later,
confirm that “Renesas SuperH Standard” is selected in the “Tool chain”.

{E

FILE

(=

FILE

=

MO RKSPACE

Chart4 Workspace and project(s)

Mo Frojoct Workensn

Proiects |

Prepeet Trees

FEEr—
3 bererbaten
el alin

Rereaas Super s Stancerd

Frogertier |

o |

vt |

Chart5 “New project workspace”
dialog box

REJ06J0009-0100/Rev.1.00 June 2007

Page 2 of 12



1RENESAS

Application Note

Select your MCU

Next you select the version of the toolchain and MCU(Chart6).
Select “SH-2A” of “CPU Series”, and “SH7206” of “CPU Types”.

['] If your MCU is not displayed in “CPU Type”, updating the compiler
package to the newest version may add the MCU.

3.2.3 Select MCU option

“Option Settings” dialog box(Chart7) select the common options among
the compiler, assembler and the linker.
This option can be changed after creating the project.
Press “Next” without changing the default options.

3.24 Settings of automatically generated files

“Setting the Contents of Files to be Generated” dialog box(Chart8) select the
settings of the files generated automatically by the High-performance Embedded
Workshop.

['] This document tells you the overview of each settings.
The contents of the automatically generated files, please refer to
the other document, “Explanation of the sample files” application note.

e Use I/O Library
Specify the number of standard 1/O streams
[' When you use the standard 1/0 streams, you must develop the “Low-
Level Interface Routines” according to your system. How to develop
is described on the compiler manual.
e Use Heap Memory
If you use the malloc, realloc or calloc functions or use C++ in your program,
check this.
e Generate main( ) Function
Can be selected from aseembly, C or C++ language.
¢ 1/O Register Definition Files
Generates the 1/0 registers definition header file usable in C/C++ language.
e Generate Hardware Setup Function
Generates the HardwareSetup function for initialization of MCU.
['] As an initialization of MCU is depend on your system, you must
add the suitable initialization code in the HardwareSetup function.

Now select “C/C++ source file” from “Generate Hardware Setup Function”
and press “Next”.

3.25 Selection of Standard Libraries

“Setting the Standard Library” dialog box(Chart9) selects the standard library
that you want to use in the project. This selection can be changed after creating
the project. Now press “Next” without changing the selection.

3.2.6 Setting of Stack Region

“Setting the Stack Area” dialog box(Chart10) select an initial value of the Stack
Pointer(SP) and the stack size. Originally the stack region is automatically located
near the last(highest) address in the internal RAM of each MCU. These settings
can be changed after creating the project.

Press “Next” without changing the default settings.
['] If an access to the stack is late, the performance goes worse.
It's strongly recommended that you place the stack regions
in the internal RAM regions.

Mpw Progeet=1/0-Sebncl Targel CPU Tonlchan virsen

11 theve i o CFU Lrpe Lo be oslecied. salect
the "CPU Type” thal & similar ko hardmare
spuilwabion or skt " Olher”

<Osck [ Wear | Feish | Cancal |

Chart6 Select MCU

| 1Use try, throw ard catch of Ges

T Cnable/dizsble runtime type information

TI0it fiekfe members are alkcated from the kwer
Fach strust, ueon and class

L »

W | Feish | Gancal |

vy Frogme =3 0= S0l lmn the Contante ol Files: Lo e Geneeated

What kil o mlialzation routes
would you [in in crnate’

™ Uss YO Libwary

= |
M Uss Hesp Memery
Fesp Sum [Faw
Cererate maint Function
G source file =]
W 10 Rewisler Detmiten Files

Cenerate Hardware Setup
Function

7 e tie

<Osck [ Wear | Feish | Cancal |

Chart8 Settings of auto-generated files

[ lctypeh - Handles and checks charscte
| Imathh - Performs numercal cakulstio
_Imathth . Perlorms ramencal calculats
_lsldaneh . Supporls sooers bo vanable
jwkstibarh - Frrler s egulfoutgul hacelle
st h : Perferma © peogram standoe
[Fistringh : Prrforms string compaeison,
(lios (D041 ¢ Performs ingut/cutput pros
| eompleclECe o) - Performs comphex nu s
< >

Enabin all Disable all
<Osck [ Wear | Feish | Cancal |

Chart9 Selection of Standard Libraries

<Osck [ Wear | Feish | Cancal |

Chart10 Settings of Stack
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3.2.7 Setting of Reset Vectors

“Setting the Vector” dialog box(Chart11) select whether the vector table
files of each MCU makes to be generated. Originally the suitable vector tables
is generated automatically. Press “Next”.

By the procedures described above, all the settings for automatically generated
source files are completed.

3.2.8 Selection of Target(s) when Debugging
“Setting the Target System for Debugging” dialog box(Chart12) selects
the target on which you want to debug the program.
Originally the suitable SuperH simulators according to the selection in
section 3.2.3(Chart6) is displayed automatically. If you have installed
the suitable emulators, they’re also displayed automatically.
In this case, check “SH-2A FPU Cycle Base Simulators” and press “Next”.

['] You can select more than one target.
In this case, you can select one of the several targets from
selecting the “Debug Sessions”(Section 5.1) when debugging.

3.29 Settings of the Debugger Options

“Setting the Debugger Options” dialog box(Chart13) select the initial
option settings to each debug target selected on Chart12.
You don’t have to set any settings on this dialog box.
Press “Next” to continue.

['] If you select more than one targets, this dialog box
is displayed for each debug target.
You don’t have to do any settings to these dialog boxes.

3.2.10 Generation of a workspace completed
Through the above settings, a necessary settings for creating a workspace
is completed.
“Changing the File Names to be Created” dialog box(Chart14) displays
the list of files and overviews that is generated by High-performance
Embedded Workshop automatically.

Pressing “Finish” on Chart14 displays the “Summary” dialog box(Chart15).
In this dialog you can confirm the detailed information of a created workspace.

If you check “Generate Readme.txt as a summary file in the project directory”,
the contents of “Summary” dialog is saved to ReadMe.txt file in the project
directory(See section 3.3).

['] The detailed information saved in the ReadMe.txt is that when
creating the project.
If you change the settings/selection after creating the project,
it isn't reflected to the ReadMe.txt.

Pressing “OK” in Chart15 starts the High-performance Embedded Workshop
with opening the created workspace, shows the status displayed in Chart16.

Wbl cmting fbms vwnikd rns
o ereate

W Mector Definiion Fikes]

Vector Handlers:

FHaraier tor
ForrerOH_Fewml _ 0 Porer On Fevel FG
Morusal Foses PG 3 Maruisd Rnant PG

< >

<Bsck [ Mead> | Feish | Cencel |

Mpw Proguel=F/U-Sallmg the Targel Systam o Deloggems

Targets

BIHAA-FPL Cycl Base Simalstor

CBHIA-FPLI Functional Bimulsior

<Bsck [ Mead> | Feish | Cencel |

Chart12 Selection of Target

Target name ¢
[EHEN-FPLI Cycln Base Simulsior

Configuration name
FimDelue SHIA-FPU Cycle

f)
Ori-chip FOM mode P Enable/512K
Bl ek []

<Bsck [ Mead> | Feish | Cencel |

The follwing source files will be
genirsted

File Na__ | Cat | Descriptaon

kil © Selteg of HF Secton

shek. ¢ Program of sbek.
wdelrm b Detenlen ol 1O Reeister
infpre € Inberrgt Program

inilslce of Vestor Table
Definition af Vector
Fezat Proaram
Haredwaes St file

Franhup
Samples Main Program
sk, b Header fike ol stk like
stackset b Setting of Stack area
< >
[ ek | | Frish | Cancel |

Chart14 List of auto-generated files

Summary E3]
Praject Summary
———————— PROJEGT GENERATOR ——— -~
PROJEGT NAME Samples =
PROJEGT DIRECTORY CWorkSpace¥Samples¥Samples
GPL SERIES -
CPU TYPE SHI211

TOOLGHAIN MAME -
TOOLCHAIN VERSION :
GENERATION FILES q
C¥WorkSpace¥Samples¥Samples¥dbscte
Seiting of B Section
G¥WorkSpace¥Samples¥Samples¥sbrk.c
Program of sbrk
C¥WorkSpace¥Samples¥Samples¥iodsfineh
Definition of 170 Register
G¥WorkSpace¥Samples¥Samples¥intpre.c
Tnterrupt Program
C¥WorkSpace¥Samples¥Samplestvecttblc
Initialize of Vector Table ~

Renesas SuperH RISC engine Stand:
000

< ] 3
Glick OK to generate the project or Gancel to sbort

[ Generate Readmetxt as a summaty file in the project divectory

Chart15 Details of generated project
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An explanations for the terms displayed in Chart16 are:

_ Tt STEIW ebD TAE Dol Al

I — -
e Toolbars iaf

- - - 3 = E .
Contains the buttons to do the operations easily. o

» Workspace Window "N T Projecties
Displays the project and the project files included in a workspace. : Ml
Double-clicking the file displays the contents of it in the
Editor Window. ;

. . . Wi dow
Workspace Windows is made by four tabs. Browser function, o [ T ]
Test function etc. are usable in the other tabs. [elovaiar Lok - w7

Warkspace

Editor Wind ow

« Editor Window e fi
Source files can be displayed and edited. . 5 o
When debugging, editor window is also used as a debugger. -;_?3*_"“*“*“"‘" e .
So the sequential operations, “Debug”->"Modify the source program” _
->"Build”->"Debug” can be done smoothly without changing Chart16 Workspace creation completed

the application.
e Output Window
Build results, execution results and so on are displayed.

. . Workspace Directo
3.3 Directory structure in a workspace g i

Directory structures automatically generated by the operations Project Directory
in section 3.2 is shown in Chart17. Generated source files are .
Generated source Files

located in the project directory.
['] Do not modify the High-performance Embedded Workshop
Dehbug
_D Intermediate files
|_D Relegse »(F.0bj,".abs, etc.)

system files(*.hws, *.hwp, *.hsf) automatically generated
in the workspace and project directories.

F————————————————

['] You can freely add the source files from any directory. 1 - Directory
If you want to add the source files with new directories, L“L__]
it's recommended that the new directories are located —
in the workspace directory. --i___ 4 (Added project directory)

Chart17 Directory structure of auto-generated files

4. Build
4.1 What's Build?

The operation that make the toolchain to control in order to generate
the program is called “Build”. The flow of the “Build” is displayed in Chart18.
The terms in Chart18 is described below.
e Library Generation(Construction of a Standard Library)
You can adapt the optimization technology even to the standard library functions.

Build Start

To adapt the optimization, at first a library, selected in section 3.2.6, is generated Library Generation
(compiled) when build.
['] It takes a while to generate a library(Only one time).
[ When the option in “CPU" tab or “Standard Library” tab(See section 4.2), Compile
a library is re-generated.
e Compile
Launch compiler to compile C(*.c) and C++(*.cpp) source program. e
e Assemble
Launch assembler to assemble the assembly(*.src) source program. Link
e Link
Launch linker to generate the load module file(*.abs) that can be executed on a *

MCU by linking the intermediate files(*.obj) and library files(*.lib).
The S-Type(*.mot) file and HEX-Type(*.hex) file, which is used for transferring
the program to an actual system by ROM writer, can be also generated. Chart18 Flow of “Build”

Build Camplete
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4.2 Build Options
4.2.1 Setting of the “Build Options”

Select “SuperH RISC engine Standard Toolchain...” from “Build” menu. e L3 | Pits | @ik h| @E343%) | oRy | Skl ]
“SuperH RISC engine Standard Toolchain” dialog box(Chart18) is displayed. | s i e B 3

All the options of the tools in a toolchain can be selected by this dialog box. - Em b LR s

¢ “C/C++" tab & O rvors s T WA |

Compiler options can be selected in this tab. |

e “Assembly” tab —
Assembler options can be selected in this tab.

e “Link/Library” tab SRR R e
Linker options can be selected in this tab. e
[Information]

SuperH Linker have an optimization function.
So sometimes called as an “Optimized Linkage Editor”.

e “Standard Library” tab

Options when generating the standard library can be selected in this tab.

Suparl FISC eneine Standard Toolchain

Chart18 Option dialog box for Build

*"CPU tab Configuration : Configuration :
Common MCU options(3.2.4) can be selected in this tab. [Debue | [Debue =]
o Debugger” tab ] @ Al Loaded Projects ] @ Al Loaded Projects
] ample ] Sample
Memory setting of a debug target(3.2.9) can be set in this tab. @Sa C Isource file Ea € source fi
This also can be set in the “Memory Map Window”, so you don’t dheete Cheh
Intpre.c I EC
have to use this tab. resziore.
Il -.- o
. . vecttblc vecttble
422 SCOpe Of bUI|d OpthﬂS & D Default Options & D Default Options
+ C++ source file + C++ source file
Originally the build options are commonly set for all project files in +-[1 Assembly source file %[ Assembly source file
. . . . #-[2] Linkage symbal file #-[23 Linkaee symbol file
the project. You can also select various options to each file. ) o
To set the options individually, select the file according to Chart19. (Select one file) (Select multi files)
You can select both a file(Left) and multiple files(Right) by using Chart19 Selection of files for build options

“Ctrl” or “Shift” keys.

In this case, you don’t have to change any options from the default settings.

4.3 What's “Configuration™?

It’s convenient that option settings in 4.2 are saved and can be changed to evaluate various option settings.

High-performance Embedded Workshop has a unit concept of “Configuration” to ensure such operations.

By registering/changing the “Configuration”, you can save/change the various option settings and evaluate each option settings.
Originally “Debug” and “Release” configurations exist. The intermediate

files_of ea(?h cor_1figure}tion generated during b_uild is saved to each . :r|;e_bu_g """" ;ilDeramtSesm |
configuration directories dependently shown in Chart17. fo—ooo----- -
You can easily evaluate various option settings without overwriting Chart20 “Build” toolbar

intermediate files by creating configurations for each option setting.
To change configuration, you have only to select the configuration
dropdown list from the “Build” toolbar(Chapter20).

(Left-side drop-down list is the “Configuration”)

['] Originally the difference between “Debug” and “Release” configurations is only whether to generate a debug
information or not. These two configurations generate a same program.
You don't have to use “Release” configuration.

In this case, select “Debug” configuration.
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4.4 How to Build

In order to build the project, press “F7” key or select “Build” from “Build” start menu,
or press “Build” button(Chart21).

If no error happens in the Output Window(Chart16), you’ve made the
program completely. Chart21 Build button

['] To build the project, option dialog box(Chart18) must be x|
closed. When this dialog box is closed, the options of a -

N A4 e =

. . Phase SH CAC++ Compiler finished
toolchain is confirmed. : :
i i i i roy Eﬁlﬂsﬂe (Qu'll.l:')tlér:;irotsg‘?r:ngtl" specified in option " start”

! i
[N If yoy build the p.I’OJeCt without changlf]g any contents of B e

the files automatically generated by High-performance T

. Ll [Lg]E=g1=]

Embedded Workshop, L1100 warning message(Chart23) 0 Errors, 1 Warning

may be displayed. i

This means that there’s no ROM data in the project file. [ [\ Build /, Debug } FindinFiles }, Macro  Test i Wersion Contral /

So you can ignore this warning. Chart22 “L.1100” warning
[lnformation] ~» SH Error Help Q@E‘

If you get errors or warnings during build, pressing IME REE LBNM F7Y@ ALTH

“F8” key displays the error line of the file automatically Heu D [ EnmIE | [ [

. . . . C2500 (E) lllegal token “phrase”

in case of an error or warning is that of a compiler or an An illegal token sequence is used

assembler.

If you point a mouse cursor on the line of an error or a
warning, pressing “F1” key displays a context help of an
error or a warning(Chart23).

Chart23 Context help for Build Error(s)

Now you've made the executable program on a target by High-performance Embedded Workshop.

5. Debug

In this section, operations to transfer the program generated in section 4 and procedures to debug the program is explained.
5.1 What's “Debug Session™?

As the option setting for the files can be saved and managed as a unit of “Configuration”, the debug environment settings also can
be saved and managed as a unit concept of “Debug Session” in the project of High-performance Embedded Workshop.
To change the debug session, select “Debug Session” drop-down list in

“Build” toolbar(Chart). — | Jr|_ __________ _j:
[h4] Debug ¥ |, |DefaultSession hd |1

An information which is saved to a debug session is the following: Chart24 Build toolbar

(Right-side drop-down list is the “Debug Session”)
e Connected Target

A target on which the generated program is executed and debugged. |DefauItSessi-:-n Ll

Yo_u _can select both S|mulat0r_5 and |_nstalled e_mulaFors. DEeUSE=on
Originally the selected target in section 3.2.9 is registered.
e Debugging Program Simulator =

Load Module file(Executable program: *abs, *.mot, etc.).

Originally the *.abs file of a selected configuration is registered. = =
e Information of the window(s) when debugging ‘ 4
Window(Register Window, Memory Window, Watch Window, etc.) _ i r"
information when debugging can be saved directory with a using image. B ‘ B
Target: Target:
So if you save a debug session(Usually this is automatically done when SH-2A Simulator E10A-USB Emulator
closing the workspace), when you re-start the debug, you have only to Debug Program: Debug Program:
select a debug session saved before to recover the previous debug Load Module A Load Module C
environment(Figure25). Debuggir?g Status: Debuggir?g Status:
In Function B In Function D

Chart25 Recover of “Debug Environment”
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5.2 Connecting to the Target

To connect to the target, select the target registered in a drop-down list of debug sessions(Chart24).
In this case, select “SimSessionSH2A-FPU_Cycle” debug session. This debug session is made by a selection in section 3.2.9
when you create a workspace. Selecting the debug session makes the High-performance Embedded Workshop to launch the
cooperation software(Chart1) to connect the target.

If you select the simulator as a connecting target, “I/O DLL” dialog

box(Chart26) is displayed. This dialog box is for setting peripheral 10 DL fike
modules functions of a selected simulator. If you check the modules " [Wodile Mame | File Name Enable Al
dISp|ayed |n “MOdU|e Namen(ln Chart26 CMT Compare MatCh OcmT c¥program files¥renesas¥hew¥tonl=¥renesas¥debl
Timer), the checked module is valid in a selected simulator. . .
In this case, press “OK” without checking any modules. Beriphersl Glock Rate:~~ [1 =]

[~ Don't show this dialog box 0K I Gancel |
After launching the simulator, the toolbars for debugging are added

in upper part of High-performance Embedded Workshop(Chart27) Chart26 “I/O DLL Settings” dialog box
in order to execute and debug the program.

['] In case of using emulator, the specific settings may be needed when connecting the target.
For details, please refer to the emulator user's manual and an application note for the emulator.

Dedd &8 Bt || e BT T - R =] [Detausencn | Aw
| .
DD B || Gy [aEA = [ g * | [Debg DT =
| = o

BEDE E TR L VR « BERERFREOEAE=ENE & A8

Chart27 Toolbar displays before/after launching the simulator(Upper:Before Lower:After)

If the connection to the target succeeded, “Connected” is displayed in Output Window(Chart16).

=l x]
5.3 Download a debugging program to target =G %ﬁjﬂg'ﬂ |
| ample
Next you should download the debug program to the target. +- (01 G source file
When you connect to the target, “Download modules” folder and the =23 Download modules
load module program(*.abs) were added in the “Project” tab in the O
“Workspace Window”(Chart16). +-[[1] Dependencies

Double-clicking the load module program downloads the program file

=l
to the target. After downloading, raw-mark is displayed on a load module

. - l@ Sample
program file(Chart28 Lower). =[5 Sample
+-[2] © source file
['] The number in the right-side of a load module file is “Offset Address”. -3 Download modules
You must set “00000000” as an offset address.
(Default setting is the “00000000"). +-[21 Dependencies

Chart28 Download a program
O Upper:Before download,
Lower:After Download[

['] If you use an emulator and the load module program needs
loading to external memory(not in MCU), you must set the
port and the bus controller registers before downloading.
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5.4 Execution and Debug

A preparation for executing and debug the program was completed. In this section, let’s execute and debug the program.

541 Reset MCU

At first, reset MCU and confirm that the program start from the first. -
To reset MCU, press “CPU reset” button(Chart29). So MCU gets the T
Power-On reset address and a initial data for the stack pointer from

the program. If moved, you must rebuild the project.

the vector table, and stops on the beginning of PowerON_Reset_PC Chart29 “CPU Reset” button
function(Chart30).
Thus, High-performance Embedded Workshop automatically ettt ettt
shows the source program if a stopped address has a suitable |L‘":6 e e .
. Pragma section Rese |
source flle g; frrazma entry PowerOM_Reset PC :
['] If a source program is not displayed even if a stopped 20 ta00ngn oid FomsrOH Resst_F(void) !
i 1 i o id # ectors - 8

address has a suitable sourcg file, check the foIIov_vmgs. 6200000000 | et vbri(void w)((char WILINT Yeot INT_OFFSETI: !
O Whether the debug option for both the compiler and = 1 EALLINITO: T T S— E
linker. You must select this option for both. & COLRLELIY 40 n et Ten '
1
O Whether the source file is not moved after building Chart30 Status after MCU Reset '
1
1
1
1
1
1
|

5.4.2 Change “Display Mode” of source program :
You can change “Display Mode” by pressing the “Display Mode” = &.;l @

button(Chart31) located on a Left-Upper side of an Editor Window.
Chart31 “Display Mode” button

e “Source Mode” button (Chart31:Left)
This mode is for displaying and editing the source file(Chart30).
['] To edit a source file, you must change this mode.

¢ “Mixed Mode” button (Chart31:Middle) ElER=]
This mode can be displayed both source codes and disassembly codes. [Lne G5/ Disasserbl.  Obi code| Mixed
3 . gg oid PowerON_Reset _PC(vaid)
As disassembly codes are displayed under the correspondent source code, o1 <ot vbri{yoid 4)((char H)LINT oot
it’s convenient to analyze the details of the object codes. © O00o0s0e Bi1a moe - iR o
¢ “Disassembly Mode” button (Chart31:Right) o duonene ez Lo INIngéTZ(\?;R
This mode only displays the disassembly code. - RO /L B(i0isis.Ro).Re
Even if you don’t have a correspondent source code, such as a library, _ _
you can confirm the detailed object codes by this display mode. Chart32 “Mixed Mode” display

5.4.3 Step Execution (Step-In, Step-Over)

Pressing the “Step Execution” button makes MCU to execute step instruction. T‘l} m
o Step-In button (Chart33 Left)
“Step-In” execution. If you press this button on the call point of the function, Chart33 “Step Execution” buttons
program stops on the beginning point in the called function. (Left: Step-In, Right: Step-Over)

e Step-Over button (Chart33 Right)
“Step-Over” execution. If you press this button on the call point of the function,
program stops on the next line after executing the called function.
['] When step executing, if a source file of a stop point doesn't exist(such

- _ ) ! i Chart34 “Registers” button
as call of a library function etc.), display mode is automatically changed

to “Disassembly Mode”. ]
20 oy
54.4 Referring and Editing MCU Register g% §§§§§ Re — Set Value
Pressing the “Registers” button shows the “Register Window”(Chart35). ROl vele: [WEOW
You can confirm the register value by this window. For example, if steps with b | o |3 =]
opening this window, you can confirm that the PC(Program Counter) is updated. Bo D00 Seths kol Resicter =
You can also change the value of the registers. By double-clicking a register, 30 i [ ok | ool |
“Register Setting” dialog box(Chart35 Right) is displayed. e -

You can input a value to the register. Chart35 Refer/Edit register(s)

REJ06J0009-0100/Rev.1.00 June 2007 Page 9 of 12



*LENESAS

Application Note

545 Referring the Definition of Function/Variables
In the workspace window(Chart16), select “Navigation” tab.

A list of functions and global variables in the program are displayed.

Double-click the “main(void)” in the “C Functions”(Chart36) to display

the definition of the “main” function in an editor window.

5.4.6 Setting the Breakpoint(s)

Next let’s set a breakpoint to a program.
If you do the operation described in section 5.4.5, a mouse cursor is
located on the beginning of the main function. Press “F9” key or
double-click the “S/W(Software) Breakpoints” column in the left-side
of the Editor Window.
The “@” mark is displayed on the “S/W Breakpoints” column.

5.4.7 Execute the program

To execute the program, press “F5” key or “Execution” button(Chart38).
The program starts from the stopping point and stops at the point
on which the software breakpoint is set(Chart39).
['] If more than one source lines has a same program address
(Chart39), a breakpoint and the stopped point(array display)
may be separately displayed.

5.4.8 Watch of the variable(s)

To refer or modify the valuables, press “Watch” button(Chart40).

“Watch Window”(Chart41) is displayed. Register the valuables which you
want to refer or modify in this window.
You can also register a valuable to Watch Window directly by double-
clicking a valuable(reverse-colored), drugging it and drop it on the
Watch Window.

['] There is no valuable in the project automatically generated

by High-performance Embedded Workshop according to
the operations explained in section 3.

5.4.9 Change(Edit) the program and evaluation

If you want to modify the source program while debugging, you can
easily build and evaluate the revised program again
by the following procedures.

WY mainlvoid)
7] Manual_Reset_PCivaid
&) PowerOMN_Reset PCivaid)
&) sbrkizize_t zize)

+-[_] G++ Classes

l@ Projects @ Templates 3| Mavigation

Chart36 “Navigation” tab

=

| Line Source Ad.. | G. SAW Breakpoints | Source

oooo1000 void mainfvoid)

26
oooo1o000

1
Chart37 Setting the breakpoint(s)

=l

Chart38 “Execution” button

Baie

| Line Source Ad.. | G. 5/ Breskpoints | Source

[} void main(vaid)
27
28
29

an

ooooiooo I

26 |00001000
o

Chart39 Stop on a breakpoint
Chart40 “Watch” button

R =1 -

(E1E

Mame | value | Type

R test H 00000001 { FFFA0400 } ({volatile int)

[+ T watch1 § watchz }, watchs J, watche [

Chart41 “Watch” window

e Change the display mode to “Source Mode” (See 5.4.2) and modify the source program.
e Press “F7” key or “Build” button(See 4.4). Modified source files are built automatically.
e From the procedures described 5.3, download the program to a target.

. (If download is automatically done after build, you don’t have to do this operation)

6. What to do next?

This application note explained from installation to simple debug method for Renesas Development Environment beginners.
If you want to evaluate the program continuously by using a simulator, it’s recommended to refer to an another application note
“SuperH RISC engine Start-Up Guide (2) Simulator Debug”. In this application note, you can learn standard debug functions by

using a demonstration project.

If you want to use emulators, you can use the tutorial program included in the emulator product. For details, please refer to the

User’s manual and the application note of the emulator.
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Notes regarding these materials

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

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

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

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com)

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

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

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

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

(1) artificial life support devices or systems

(2) surgical implantations

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

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

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

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

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

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

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

© 2007. Renesas Technology Corp., All rights reserved.
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