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Notice

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

2. 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.

3. 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.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“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 etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti- crime
systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human
life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property damages
(nuclear reactor control systems, military equipment etc.). 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 for which it is not
intended. 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 which the product is not intended by Renesas Electronics.

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

7. 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 systems manufactured by you.

8.  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.

9. 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. You should not use
Renesas Electronics products or 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. When exporting the Renesas
Electronics 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.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

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

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

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

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

(2012.4)




How to Use This Manual

This manual describes the role of the e? studio integrated development environment for developing applications and
systems and provides an outline of its features.

e? studio is an integrated development environment (IDE) for RX family, RL78 family and RZ family integrating the
necessary tools for the development phase of software (e.g. design, implementation, and debugging) into a single platform.

By providing an integrated environment, it is possible to perform all development using just this product, without the need to
use many different tools separately.

Readers This manual is intended for users who wish to understand the functions of the
e? studio and design software and hardware application systems.

Purpose This manual aims to provide user with the explanation of the functions provided in e2
studio when they commence the development of their hardware and software systems
using the targeted devices.

Organization This manual can be broadly divided into the following units.

CHAPTER 1 GENERAL

CHAPTER 2 INSTALLATION
CHAPTER 3 PROJECT GENERATION
CHAPTER 4 BUILD

CHAPTER 5 DEBUG

CHAPTER 6 HELP

How to Read This Manual It is assumed that the readers of this manual have general knowledge of electricity, logic
circuits, and microcontrollers.

Conventions Data significance: Higher digits on the left and lower digits on the right

Active low representation: XXX (overscore over pin or signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information

Numeric representation:  Decimal ... XXXX
Hexadecimal ... OXXXXX
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e? studio 4.0 Getting Started Guide

CHAPTER 1. GENERAL

Renesas eclipse embedded studio (known as “e? studio™) is a complete, state of the art development environment
supporting Renesas embedded micro-controllers. It is developed based on a popular open-source Eclipse CDT
(C/C++ Development Tooling) project that covers build (e.g. editor, compiler and linker control) and debug
phase with an extended GDB interface support.

This chapter describes the system configuration and operating environment for e? studio IDE to develop
applications for the RX family series microcontrollers as example.

1.1.System Configuration

Below is an example of a typical system configuration.

A R
,
7
\;/‘

Host Machine Emulator Target Board

Figure 1-1 System Configuration

1.2.Operating Environment
Below are the system requirements for this product.
1.2.1.System Requirements

Hardware Environment:

Processor: At least 1GHz (support hyper-threading/multi-core CPU)

Main Memory: At least 1GB (2GB or larger is recommended, especially for Windows 64-bit OS)
Display: Resolution at least 1,024 x 768; at least 65,536 colors

Interface: USB 2.0 (High-speed/Full-speed). High-speed is recommended.

Software Environment:
Windows 7 (32/64-bit OS), Windows 8 (32/64-bit OS) and Windows 8.1 (32/64-bit OS)

R20UT2771EJ0300 Page 1 of 50
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e? studio 4.0 Getting Started Guide

1.2.2. Supported Toolchain
1.2.2.1. Supported Compiler

Renesas C/C++ compiler package for RX family v2.03

Renesas C compiler package for RL family v1.01

KPIT GNUARM-NONE Windows Tool Chain (ELF)

KPIT GNURX Windows Tool Chain (ELF)

KPIT GNURL78 Windows Tool Chain (ELF)

R20UT2771EJ0300 Page 2 of 50
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1.2.2.2. Supported Emulator Device
E1l (RX, RL78, RH850), E20 (RX) and Segger J-Link (RX, RZ)
1.2.2.3. Supported Simulator Environment

Renesas Simulator (RX), GDB Simulator (RL78)

R20UT2771EJ0300 Page 3 of 50
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CHAPTER 2. INSTALLATION

The latest e? studio IDE installer package can be downloaded from Renesas website for free. User has to login to
the Renesas account (in MyRenesas page) for the software download.

This chapter describes the installation, un-installation and online update for the e?studio IDE.

2.1
1)

(2)

®3)

(4)

(5)

(6)

(7)

(8)

(9)

Installation of e2 studio IDE

Double-click on e? studio installer to invoke the e2studio installation wizard page.
Click the [Next] button to continue.

Install Folder

The default installation location is set to: “C:\Renesas\e2_studio”. Input install folder
directly to textbox or click [Browse...] button to modify it.

Select Windows users that e?studio is installed for.
Click the [Next] button to continue.

Device Families

Select Devices Families to install. Click the [Next] button to continue.

Extra Components

Select Extra Components (i.e. language pack, SVN & Git support, Micrium, RTOS
support) to install. Click the [Next] button to continue.

Components
Select Components and click the [Next] button to continue.

Additional Software

Select additional software (i.e. compilers, utilities) and click the [Next] button to
continue.

License Agreement
Read and accept the software license agreement to proceed with the [Next] button.

Please note that user has to accept the license agreement, otherwise installation cannot
be continued.

Shortcuts
Select shortcut name for start menu and click [Next] button to continue.

Summary
Click the [Install] button to install the Renesas e? studio IDE.

(10)Installing...

The installation is performed. Based on selected items of Addition Software, new
dialogs are opened to proceed with installation for these software.

(11)Results

Click [Finish] button to complete the installation.

R20UT2771EJ0300 Page 4 of 50
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2.2. Un-installation of e studio IDE

User can uninstall e? studio program following the typical steps to uninstall a program in Window OS.
(1) Click on [Start] — [Control Panel] — [ Programs and Features]
(2) From the currently installed programs list, choose “e? studio” and click the [Uninstall] button.
(3) Click the [Uninstall] button to confirm the deletion in the “Uninstall” dialog.

At the end of the un-installation, e2 studio IDE will be deleted from the installed location and Windows
short-cuts menu are removed.

R20UT2771EJ0300 Page 5 of 50
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2.3. Minor Version Update for e2 studio IDE

e? studio supports online and offline updates to the minor version update (i.e. number increase in the minor digit,
for example, version up from v4.0.0.21] to v4.0,0.23)). This allows the available software components to be
updated through internet or without internet connection.

2.3.1. Online Minor Version Update

This section illustrates an example on the steps to launch the online minor version update

C/C++ - Tutorial/src/Tutorial.c - €2 studio ==
File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window | Help
i s R m s N Y B @ | @ | Welcome TeT
(7) Help Contents ess |, = |
[ Project Explorer 32 = 0O  [g Tutorial.c 33 % | Search & > = 8
D& v 3  / PROJECT N4 el LR e %o
4 (25 Tutorial 12 Key Assist... Ctrl+ Shift+L
13
> [l Includes 14 Tips and Tricks... L mainfvoid) : void
> €D st [ I | 4 Report Bug or Enhancement... B main(void) : void
custom.bat o> D T 2 | Cheat Sheer Y sbort(void) : void
=| Tuterial Debug.launch = - #ifdef _cplusplus Bt ets..
= : 28 o //#include <igs>
|Z Tutorial HardwareDebug.launch 29 ) EETT s e Document Search
38 #endif Tool News
31
32 void main(void); /& RenesasRulz Community Forum
33 -~ #ifdef _ cplusplus ;¥  Add Renesas Toolchains
34 extern "C" { o |
35 void abort(void); L& Check for Updates
36 ¥ 4 Install New Software...
37 #endif
;3 endL B3 Installation Details
39 = void main(void) 4% |AR Embedded Workbench plugin manager...
20
40 {
41 lE‘ About e2 studio
42 }
43
- - #ifdef _ cplusplus
45 = void abort(void)
2 v
< >
[} Problems &2 @ T = 0
Ditems
Description - Resource Path Location Type
0 items selected

Figure 2-1 [Check for Updates] Menu

(1) From the [Help] menu, click the [Check for Updates] to display the [Available update] panel.

R20UT2771EJ0300
16 June 2015
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e? studio 4.0 Getting Started Guide

Available Updates I_Iﬂil

Available Updates N
P Qs
Check the updates that you wish to install. I J)‘-_--
Mame Version Id 2
e studio 4.0.0.23 com.renesas.ide.e2studio
Renesas Analysis 40.0.201504021806  com.renesas.cdt.analysis.feature.feature
Renesas CCRL Toolchain Integration 4.0.0.201504021806  com.renesas.cdt.rl78.managedbuild.ccrl
Renesas CCRX Toolchain Integration 4,0.0.201504021806  com.renesas.cdt.rmanagedbuild.conof
Renesas Code Generation Feature 2.0.0.201504021806  com.renesas.cg.featurefeature.group
Renesas e2 studie Language Pack for Japanese 4.0.0.201504021806  com.renesas,japanese.feature.feature.gr
Renesas KPIT GNUARM-NONE Toolchain Integration 4.0.0.201504021806  com.renesas.cdt.arm.managedbuild.arn
Renesas KPIT GNURLTS Toolchain Integration 4.0.0.201504021806  com.renesas.cdt.rl78.managedbuild.gn v
£ >
Select All Deselect All
Dretails
'(?;' < Back Next > Einish Cancel

Figure 2-2 e? studio — Available Updates panel (1/3)

(2) By default, all the software components are selected in the [Available Updates] panel. This
allows user to update them all to the latest version. (An example is shown in Figure 2-2)

(3) Click the [Next] button to proceed.

Available Updates

Update Details

Review and confirm the updates,

Name Version Id ol
> @ e2 studio 4.0.0.23 com.renesas.ide.
> @: Renesas Analysis 4.0.0.201504021806 com.renesas.cdt,
. [ Renesas CCRL Toolchain Integration 4.0,0.201504021806 com.renesas.cdt.
> @ Renesas CCRX Toolchain Integration 4.0.0.201504021806 com.renesas.cdt,
> @: Renesas Code Generation Feature 2.0.0.201504021806 com.renesas.cg.f
UL Renesas €2 studio Language Pack for Japanese 4.0,0.201504021806 com.renesas.japa
> % Renesas KPIT GNUARM-MNONE Toolchain Integration 4.0.0.201504021806 com.renesas.cdt,
> @ Renesas KPIT GNURLTS Toolchain Integration 4.0.0.201504021306 com.renesas.cdt.
. [t Renesas KPIT GNURX Toelchain Integration 4.0,0.201504021806 com.renesas.cdt.

3 % Renesas KPIT GMUSH Toclchain Integration 4,0.0.201504021806 com.renesas.cdt, ¥
< >

Size: Unknown

Details

ff?;' < Back Einish Cancel

Figure 2-3 e? studio — Available Updates panel (2/3)
(4) Select the [Next] button to continue the update.

R20UT2771EJ0300 Page 7 of 50
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Available Updates I_Iﬂﬂl

Review Licenses
jLea
Licenses must be reviewed and accepted before the software can be installed. | ;Dl-—
h &
Licenses: License text:
- Eclipse Foundation Software User Agreement Eclipse Foundation Software User Agreement ~
- IAR SOFTWARE LICENSE AGREEMENT April §, 2014
> license

. License for RENESAS €2 studio Usage Of Content
THE ECLIPSE FOUNDATION MAKES AVAILABLE
SOFTWARE, DOCUMENTATION, INFORMATION
AND/OR

OTHER MATERIALS FOR OPEN SOURCE PROJECTS
(COLLECTIVELY " CONTENT").

USE OF THE CONTENT IS GOVERMED BY THE TERMS
AND CONDITIONS OF THIS
AGREEMENT AND/OR THE TERMS AND CONDITIONS
OF LICENSE AGREEMENTS OR

NOTICES INDICATED OR REFERENCED BELOW. BY

®) accept the terms of the license agreements!

()1 do not accept the terms of the license agreements

=

Figure 2-4 e? studio — Available Updates panel (3/3)

(5) Read and check the software license agreement. Click the [Finish] button to complete update.

About e? studio =SS

e studio -
Version: 4.0.0.23

Parts Copyright (C) 2010-2013 Renesas Electronics Corp,

All rights reserved.

e studio IDE is an extension of software developed for
eclipse.org,

eSO I E © N A

' - -
@/ Installation Details

Figure 2-5 e? studio — About e? studio panel

(6) Click the [Help] — [About e? studio] to confirm the updated version.

R20UT2771EJ0300 Page 8 of 50
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2.3.2. Offline Minor Version Update
This section illustrates how to update e2 studio without the Internet connections

(1) Download the “Differential Update program” file of e2 studio from the following Renesas URL:
http://www.renesas.com/e2studio_download

Note: This procedure cannot be applied to the revisions with no published update files.

(2) Select [Preferences] from the [Window] menu of the e2 studio.

Preferences I_IM
type filter text Available Software Sites < v
> General
> C/Ces type filter text
, Help
4 Install/Update Name . Location Add...

. . -0
= 1}l e2 studio Update Site http://tool-support.renesas.com/e2studio/e?studio3 =
[C1f+11AR Toolchain for ARM  http://eclipse-update.iar.com/arm/6.50/ e
M\ v [1§+11AR Toolchain for RL7S http://eclipse-update.iar.com/rl78/1.10/ e
s n [i8
leny’Dabug [1}4ilIAR Toolchain forRX  http://eclipse-update.iar.com/n/2.20/
» Team sl RxTx Update Site http://ndx.qbang.org/eclipse Reload
. WC/Probe Proxy Preferences [[] 4] Stateviewer Update Site  http:/fwww.highintegritysystems.com/StateViewer -~
O http:/fwww.ndx.org/eclipse nable
lmport...
Export...
—
< >
< >
@ oK Cancel
\£

Figure 2-6 e? studio — Available Software Sites

(3) Click the [Available Software Sites] in the [Install/Update] tree list on the "Preferences" dialog.
If any "Available Software Sites" have been checked in this dialog, uncheck all of them.

Add Site |

Mame:

[Locati-:n: jar:fiIe:_r'E:_f'Sc-ftwarer'Updatef'el_studin_4.D.D.23_update.zip] _

f:?;' oK Cancel

Figure 2-7 e? studio — Add Site

(4) Click the [Add...] button and open the "Add Site" dialog. Click on the [Archive] button on the
"Add Site" dialog, and select the update file downloaded in step (1).

R20UT2771EJ0300 Page 9 of 50
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Preferences C1
type filter text Available Software Sites ToTw
- General
> GG type filter text
> Help
4 Install/Update Name Location Add...
Automatic Updates 79 http:/fwww.retx.org/eclipse Edit
Lib AVE:'“IE Suftwarsiles [] ] stateviewer Update Site http://www. highintegritysystems.com;/StateViewer s
i N;y;;:’ ovEr [] 4l RXTX Update Site http://rb.qbang.org/eclipse Remove
Run/Debug O V:I AR Toolchain for RX http://eclipse-update.iar.com/m/2.20/
. TEEI"H | v:I |AR Toolchain for RL78 http://eclipse-update.iar.com/rl78/1.10/ Reload
. C/Probe Proxy Preference [l v:I IAR Toolchain for ARM http://eclipse-update.iar.com/arm/6.50/ Dt
el studio ate Site ttp://tool-support.renesas.com/edstudio/edstudic =
O #fle dio Update 5i http://tool-supp /e2studio/e2studi 1sable
il €2 studio 3 Smart Manual UE\:IatE S... http://www2.renesas.eu/_custom,/software/ree_ecl
. " — TR . Import...
¥l com.renesas.ide.e2studio.product jarfile/E:/Software/Update/e2_studio_4.0.0.23_up
< N Export...
< >

Figure 2-8 e? studio — Local Site Is Selected In Available Software Sites

(5) Click the [OK] button to return to the "Preferences"” dialog and confirm that the checkbox of the
local site added in step (4) is selected in the "Available Software Sites" list. Click on the [OK]
button.

(6) Select [Check for Updates] in the [Help] menu of e” studio to start update procedure. Further
operations are the same as online updates.

2.4. Major Version Upgrade for e? studio IDE

Since [Check for Updates] operation is not applicable for major version upgrades (i.e. the number increase in the
major digit, for example, version up from v..1.3.06 to v.@.0.0.lS), you need €’ studio installer for major
upgrades. Please note that you should not do overwrite onto existing installation.  Prior to the IDE upgrade,
user must uninstall the old version IDE. However, to keep both old and new IDE versions, user can create new
folder as installation destination for the new version IDE.

2.5. Installation of Compiler Package

V4.0 or newer €*studio installer have the capability to install compiler packages. However, without Internet
connections or by using V3.1 or older installers, compiler packages are not installed together. Compiler
packages (and the instructions for them) are available at the following web sites.

Renesas Compiler Package download sites:

For RX Family: http://www.renesas.com/rx_c_download

For RL78 Family: http://www.renesas.com/rl78 ¢

KPIT GNU Toolchain download site:.
http://www.kpitgnutools.com/latestToolchain.php?0s=WIN

R20UT2771EJ0300 Page 10 of 50
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CHAPTER 3. PROJECT GENERATION

This chapter describes the creation of new project and import of existing High-performance Embedded
Workshop IDE (described as “HEW” below) project to e? studio IDE.

Note: 1.To install and use the e? studio on your PC, you must install the compiler package provided
separately.

2. Multi-byte characters cannot be used for e? studio installation folder name, project name and its
folder, and source file name.
3.1. New Project Generation

To create a new project with Renesas RXC toolchain, invoke e? studio IDE from the Windows ([Start] menu)
and specify a workspace directory.

(1) Click [File] — [New] — [C Project] to create a new C Project. New project creation Wizard as
shown below will start.

- C Project \_‘Elé‘

C Project
Create C project of selected type

Project name: | Tutenal

Use default location
E\waorkspace\Tutorial Browse...
| Create Directory for Project

Project type: Toolchains:

4 (= Executable (Renesas) KPIT GMUARM-MNOME-EAB| Taolchain

& Sample Project

4 = Static Library (Renesas)
& Sample Project

+ [= Debug-Only Project

+ [ Others

+ [ Makefile project

KPIT GMURL78-ELF Toelchain
KPIT GMURX-ELF Taolchain
KPIT GMUSH-ELF Toolchain
Renesas CCRL Teolchain
Renesas RXC Toolchain
Renesas SHC Toolchain

Show project types and toolchains only if they are supported on the platform

Cancel

Figure 3-1 New Project Creation Wizard (1/4)

(2) Enter the project name and select toolchains: “Renesas RXC Toolchain”. Click [Next] to
continue. If “Renesas RXC Toolchain” is not available, please follow the steps in Section 2.5 to
install ‘RX Compiler Package’.

R20UT2771EJ0300
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C Project I_lﬂﬂl

e2 studio - Project Generation

Select Target Specific Settings

Toolchain Version : v2.03.00 W I
Debug Hardware: E1 (RX) W .'%‘1__
Data endian: Little-endian data v \‘1?

Select Target: R5F364MLEXFC f’.

Renesas RTOS support: | Mone L

Select Configurations:

Hardware Debug : Debug using hardware
Debug using Simulator @ Debug using simulator
[ ] Release (no debug) : Project without any debug informaticon

Build configurations will be created in the project only for the selected debug mode
options, however by default the project will be built for the active configuration i.e,
first configuration selected from group. Based on the device selection you made
(RX600) the debug hardware (E1 (RX)) and debug target (R3F364MLCxFC), debug
configuration will be automatically created for you.

@ < Back Next » Finish Cancel

Figure 3-2 New Project Creation Wizard (2/4)

(3) Select Toolchain Version: “v2.03.00”, Debugger Hardware: “E1” and target device: “RX64M
(176 pin device, part number; R5F564MLCxXFC). Click [Next] to proceed
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E‘ C Project \_@Li_&‘

e2 studio - Project Generation

Cede Generator and FIT Settings

["] Use Peripheral code Generator

[] Use FIT module Download FIT modules

The 2 studio peripheral code generator automatically generates programs (device drivers) for MCU peripheral functions (clocks,
timers, serial interfaces, A/D converters, DMA controllers, etc.) based on settings entered via a graphical user interface (GUI). Functions
are provided as application programming interfaces (APs) and are not limited to initialization of peripheral functions.

Conventionally, the informatien *CMCU initial settings", "Hew to define a target board”, “File configuration”, “Names of functions”,
“Common interface with user application” etc; has in many cases varied by sample code, so changes needed to be made to sample
code when embedding into a user application. With FIT, there are rules for this information, so each sample code can be embedded
into a user application with ease. Also, the peripheral function drivers and middleware which support FIT have a common interface
it o

e B it o reme i e O tfermoes T

[ User Application ]
Middleware
FIT
o RTOS
Device |Driver Device Driver
(B$P)
[ MCU J

) P T Conce

Figure 3-3 New Project Creation Wizard (3/4)

(4) Check the “Use Peripheral code Generator” option if available (for e.g. if the target device is
"RX111", “RX64M"), otherwise ignore this setting. Click [Finish] to complete.

Note: Peripheral Code Generator may not be available for some devices

Summary l&l

Project Summary:

-------- PROJECT GENERATOR. -------- ~
PROJECT NAME : Tutorial

PROJECT DIRECTORY : E\workspace\Tutorial

CPU SERIES: RX600

CPU TYPE: RAB4M

TOOLCHAIN NAME : Renesas RXC Toolchain

TOOLCHAIN VERSION :  v2.03.00
GEMERATIOM FILES :

Ef\workspace\Tutorial\src\ Tutorial.c
Main Program
E\workspace\Tutorial\src\dbsct.c
Setting of B and R sections
E\waorkspace\Tutorial\sre\typedefine.h
Aliases of Integer Type
Ef\workspace\Tutorial\srcvecttbl.c v

Click OK to generate the project or Cancel to abort.

Cancel

Figure 3-4 New Project Creation Wizard (4/4)
(5) A project summary is displayed. Click [OK] to generate the project.
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C/C++ - Tutorial/src/Tutorial.c - e2 studio IE‘E&I
File Edit S5ource Refactor Mavigate Search Project RenesasViews Run  Window Help
LS R - W RN S E @it O Qe e s - EE - o
Quick Access | @”
[ Project Explorer 53 = 8 Jog [€] Tutorial.c &2 =0 Zo = = 08
=] <)==D| s T 3 @ PROJECT NAME : Tutorial 'S S OB R o kT
4 5 Tutorial [HardwareDebug] ’; +  mainfvoid) : void
> [t Includes :; @ mainfvoid) : void
PRE=R- 15 ,’/ abert(void) : void
. @ dhbsct.c 18 @ /* FILE :Main.c or Main.cpp
> [ interrupt_handlers.c 27 - #l_ﬂlje'F _cplgsplus -
[ iodefine.h 28 = /f#include <ios: // Remove the
g |0aEnne. 29 //_SINT ios_base::Init::init_ent; {/ Remove the
» [g] reset_program.c 30 sendif
2 [ sbrk.c 31
> b sbrkh 32 void main(void);
> [ stackscth %? - #:def EEP%USPIUS
34 extern
’ %T”m;';'j‘ ) 35 void abart (void);
> typedefine. 36 1
o b vecth 37 #endif
> || vector_tablec 38
custom.bat ?2 —wvoid main(void)
|Z| Tutorial Debug.launch Zb t v
|Z| Tutorial HardwareDebug.laun N < >
&F Conflicts View 52 =0 [®[{r. = = a8
0 items = -
Description ‘ Resource 0 items
Description ‘ Resource
< > £ > < >
Writable Smart Insert 3:1

Figure 3-5 New C Project Created
(6) A brand new C project named “Tutorial” is created.

This project consists of an application file “Tutorial.c” and standard start-up files (e.g. “dbsct.c”,
“interrupt_handlers.c”, “sbrk.c” etc). All these project and source files listed in the [Project Explorer] panel
reflects the folder structure of the project, just as seen on the standard file explorer.

Notes for backing up projecs:

Project properties are stored in files and folders which beginning with . (dot). Therefore, whole project folder
should be archived to take backups. For projects referring to other project's files, to restore properties shared
among projects, please backup whole workspace folder.
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3.2. Import Existing Projects Into Workspace

This section explains how to import existing projects from a directory or an archive into workspaces.

Import [ | ® s
Select \.‘
Create new projects from an archive file or directory. i E 5 I

Select an import source:

type filter text

4 = General ~
JE Archive File
T Convert CCRX to GMURX Project
]% D53 KPIT GNUARM-RZ/MONE Project
> Existing Projects into Workspace
CTFTESyIEm
¥ HEW Project
[T Preferences
=% Rename & Import Existing C/C++ Project into Workspace

T Renesas Commen Project File
» = CfC++

@' < Back ‘ Next > Einish Cancel

Figure 3-6 Import Existing Projects Wizard

(1) In e? studio IDE, click [File] — [Import] to open the HEW Project import wizard. Select “Existing
Projects into Workspace” and click [Next] button to open “Import Projects” window.
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Import I_‘Eﬁ

Import Projects —
Select a directory to search for existing Eclipse projects. i
-
(®) Select root directory: | E:\SampleProjects| W Browse...
() Select archive file: Browse...
Projects:
ADC_Oneshot (EN\SampleProjects\ADC_Oneshot) ~ Select All
ADC_Repeat (EM\SampleProjects\ADC_Repeat)
Application (E:\SampleProjects\Application) Deselect Al
Async_Serial (E\SampleProjects\Async_Serial) Refresh
CAC (E\SampleProjects\CAC) =
|| CRC (E\SampleProjects\CRC) hd
Options
[ ]Search for nested projects
Copy projects into workspace
[ ]Hide projects that already exist in the workspace
Working sets
[ Add project to working sets
Select...
?\ < Back Mext = Cancel

Figure 3-7 Import Projects Window In e? studio IDE

(2) Browse for a directory or an archive that stores the projects. All existing project are shown.
Select projects to be imported and click [Finish] button to complete importing the projects.
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C/C++ - Tutorial/src/r_cg_main.c - e2 studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help
i G e-R-Ee i EIaeE-S-E-Erit-0-fimE F ] [Tl
CQuick Access = |
N\
[ Project Explorer &3 = 8 [€ r_cg_mainc &2 =0 |30 =
S-S 52 e e o CERENY o % <
. S oTC ~ 53 /" Ccn_all:;. func_lsn; and macro definitions for RSK = r_cq_macrodriverh A
N 54 #include "switch.h
o 5 12C_Master 55 ™ rcg_cgoh
> ﬁ’—r7 12C_Slave 56 /* Contains functions and macro definitions for LCD ® rcg_icuh
> (5 WDT 57 #include “lcd.h” o rcg_porth
o 5 LIN_Master 38 Losh c et ™ rcg_mtul.h
; 59 /* Flashing LED function definitions */ -
» 5 LIN Slave 8 #include "flashled.h” = rcgcmth
s (5 Power_Down 61 ™ r_cg_scih
> (225 PWM 52 /* End user code. Do not edit comment generated here ™ rcg_slladbh
s L5 5Pl 63 #include "r_cg userdefine.h” = switch.h
» (5 Sync_Serial 54 B clobal b1 g+ sons(] S lcdh
S 66 ®Global variables and functions] -
g ﬁf__rlemer,Capture 63 /* start user code for global. Do not edit comment g = flashled.h
= Timer_Compare 69 S r_cg_userdefineh
> (5 Timer_Event 78 /* Define the RSK short name */ v # NICKNAME
y (5 Timer_Mode < > H—S timer_adc(void) : void Y]
> [£5 Tutorial [HardwareDebug] 5 - = - i » -
. (25 UUSB_Basic qﬁ' Conflicts View 23 8 Bc = P S S £ 8
5 5 USB_HMSC Oitems B BB | =B
> 5 USB_PCDC Description Resource Import wizard messages
5[5 USB_PHID - ~
» 5 Vaoltage_Detect b w
< > < 31 | e >
7
Writable Smart Insert 2:1
Figure 3-8 Projects Import In e? studio IDE
(3) The project has been successfully imported to the e? studio IDE.
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Instead of import project with the existing project name, e? studio allows the project to be renamed.
With this option, only one project can to be imported at a time.

Import EE =
Select i \J
Rename and Import and Existing C/C++ Project into the workspace I E 5 I

Select an import source:
hype filter text|

4 [ General ~
[ Archive File
T Convert CCRX to GNURX Project
& D5-5 KPIT GNUARM-RZ/MOMNE Project
[£% Existing Projects into Workspace
[} File System
#§ff HEW Project
[ Preferences

I =% Rename & Import Bxisting C/C++ Project into Workspace]
enezas Lommon Froject File

3 :L—:; C/C++ v

@ < Back | Mext = ‘ FEinish Cancel

Figure 3-9 Import And Rename Project Wizard

(1) In e? studio IDE, click [File] — [Import] to open the HEW Project import wizard. Select
“Rename & Import Existing C/C++ Project into Workspace” and click [Next] button to open
“Rename & Import Project” window.
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Timer_Compare (E\SampleProjects\Timer_Compare)
Timer_Event (EA\SampleProjects\Timer_Event)
Timer Mode (E:\SampleProjects' Timer Mode)
| Tutorial (E\SampleProjects\Tutorial) |
USB_Basic (E:\SampleProjects\USE_Basic)
USB_HMSC (EA\SampleProjects\USB_HMSC)
USB_PCDC (E\SampleProjects\USEB_PCDC)
USB_PHID (E:\SampleProjects\USB_PHID]
Voltage_Detect (E'\SampleProjects\Voltage_Detect)

Cancel

Import [ e
Rename & Import Project =

Select a directory to search for existing Eclipse projects.

-

Project name: | Tutorial_MNewMame I
(®) Select root directory: | E\SampleProjects \I Browse...

() Select archive file: Browse...
Projects:

Tirmer_Capture (E\SampleProjects\ Timer_Capture) ~

Figure 3-10 Rename & Import Project Window In e? studio IDE

(2) Browse for a directory or an archive that stores the projects. All existing project are shown.
Select a project, input its new name and click [Finish] button to import this project.
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C/C++ - Tutorial_NewName/src/r_cg_main.c - e2 studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help
i ElE-R-FEINEATE S @it -0 G iEmE A (G
Quick Access | = |
N\
[ Project Explorer &3 = 8 [€ r_cg_mainc &2 =0 |30 =
B&le ~ 52 o o B CEERN o % 7
4 [£5 Tutorial_NewName [Hardwarel) 53 /* Contains functions and macro definitions for RSK = r_cg_macrodriver.h -
> @ Includes 54 #include "switch.h” 2 rcg_cgoh
55 -
(& HardwareDebug 56 /* Contains functions and macro definitions for LCD :I reg-icuh
= Release 57 #include "led.h” ™ r_cg_porth
> (2= src 53 ™ rcg_mtul.h
Description bt 59 /* Flashing LED function definitions */ ™| rcg_emth
makefile.init E? #include "flashled.h” = r_cg_scih
= [ ]
RSK_Header.ot 62 /* End user code. Do not edit comment generated here :I r_(.g_;123dh.h
Tutorial_MewMame Release.la 63 #include "r_cg userdefine.h” M switch.h
Tutorial_MewMame.launch 64 o ledh
|2 Tutorial.cgp 66 ®Global variables and functions[] =l flashled.h
68 /* start user code for global. Do not edit comment g = r_cg_userdefineh
69 K
70 /* Define the RSK short name */ 4 #S NICKNAME i .
< > ++* timer_adc{void] : void 0
4F Conflicts View 52 =0 Bc = P M 5 5 S s = 4
Ditemns . —ExTE|"E'rJ'
Description Resource Import wizard messages
A
v
< >) < > < >
Writable Smart Insert 201

Figure 3-11 Project Rename And Import In e? studio IDE

(3) The project has been successfully renamed and imported to the e? studio IDE.
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3.3. HEW Project Import

This section explains HEW import feature to migrate existing project workspace to the e? studio IDE.
This enables code re-usability for application codes and workspace created in HEW IDE previously.

| Import | | = el

Select
. . . E\.a ]
Impert a HEW project from the local file system into the workspace.
Select an import source:
type filter text
4 [= General ~
_@n Archive File
& Convert CCRX to GNURX Project
T DS-5 KPIT GNUARM-RZ/MOME Project
(% Existing Projects into Workspace
(. File System
Preferences
=3 Rename & Import Existing C/C++ Project into Werkspace
&% Renesas Common Project File
> = CfC++ ol
':?:' < Back Mext = Finish Cancel

Figure 3-12 HEW Project Import Wizard

(3) In e? studio IDE, click [File] — [Import] to open the HEW Project import wizard. Select “HEW
Project” and click [Next] button to open ‘Import HEW Project(s)’ window.

(4) Browse for the HEW Project file (.hwp) and click [Finish] button to import this project.
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o7

C/C++ - Application/main.c - e2 studio

:EI&

o

[ Project Explorer 32
SR=Y

a (=5 Application [Debug]

5 Includes

[ dbsct.c

[ hwsetup.c

[R hwsetup.h

@ id_code.c

@ intprg.c

[B iodefine.h

[ ledc

[0 ledh

[R lowsre.h

(€] main.c

@ resetprg.c

[B rskrB3ndef.h

[ sbrkc

(R sbrch

[W stacksct.h

[£ switch.c

[B] switch.h

[ typedefineh

[W vecth

@ vecttbl.c

= Application Debug.launch

|5 Application.hwp
|= DefaultSession.hsf
[ Description.bd

(5 RSK Headertxt

"4

-
A

)
&

o e
Wk 0o~ oW s W

19

PRM MR
PR P&

Qitems

Description

& Conflicts View 52

Eile Edit Source Refactor Navigate Search Project RenesasViews Run  Window Help

(SRR SRR SR Al R AR S B CY

S0 - Qs o s - EE T

[ main.c 2 =
_I; -
* DISCLATMER
* This software is supplied by Renesas Electronics Corpor
* intended for use with Renesas products. No other uses a
* software is owned by REHE:&: Electronics Cor pc ation an
i i laws.

* THIS SOFTW
o THIS SD:Tr

o E"H ADVISED OF THE POSSIBILITY OF SU[H D»
* Renesas reserves the right, without notice, to nake cha
* and to discontinue the availability of this software. B
“* you agree to the additional terms and conditions found
* following link:

* http://www.renesas.com/disclaimer

/* Copyright (C) 2012 Renesas Electronics Corporation. Al

@ * File Name : main. ] o
< >
¥ =g Bc =
Resource Import wizard messages

Toolchain version 'RXC_vl1.82.@8'

Writable Smart Insert 181

T el <
Quick Access e=1 |
Bz 0. = B8

e EEBERE o % T

@ main(void) : void

is missing for the g

Figure 3-13 Project Migration from HEW to e2 studio IDE

(3) The HEW project has been successfully imported to the e? studio IDE.

After conversion, all the original project and source files are kept with the newly generated project

workspace in e? studio IDE. In addition, *

.cproject”, “.*linker”, “.info” and “.project” are created and added.

Both the HEW and e? studio project workspaces share the same files in the physical file location.

If HEW project import fails, please check the following two (2) pre-requisite conditions:
(i) HEW project workspace must be of the version, v4.07 and above

(i) Files e.g. *
re-import.

.cproject”, “.*linker”, “.info” and “.project” must be deleted manually for HEW project
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3.4. CS+ Project Import

For code re-usability purpose, this section explains the CS+ import feature to migrate existing project workspace

to the e? studio IDE.

Import

Select

N
Impert a project from Cubesuite+ saved in the Renesas Commeon Project file E - 5 I

format.

Select an import source:

type filter text

4 (= General
J& Archive File
T Convert CCRX to GNURX Project
T D5-5 KPIT GNUARM-RZ/MONE Project
(£ Existing Projects into Workspace
[ File System
i HEW Project
[T} Preferences

Rename & Import Existing C/C++ Project into Workspace
law Renesas Commen Project File

@ < Back Net> |  Finish

Figure 3-14 CS+ Project Import Wizard (1/2)

In €? studio IDE, click [File] — [Import]. Select “Renesas Common Project File” and click [Next] button to
proceed. “Import Projects” window will open.

(1) Browse for the CS+ Project file (.rcpe) and click [Finish] button to import this project.

C/C++ - Tutorial/main.c - 2 studio

:EI&

Eile Edit Source Refactor Mavigate Search Project RenesasViews Run Window Help

> [l Includes

> [y Software
= src

» [€] dbsct.c

+ €] flashLED.c

> €] hwsetup.c

, [#] id_code.c

> [€] intprg.c

s (8] led.c

> || main.c

> [€] resetprg.c

> [€] sbri.c

» €] switch.c

» [€] timerade.c

» [€] vecttbl.c

[ Project Explorer 52

4 (=5 Tutorial [Debug]

& Conflicts View 13

|Z| DefaultSession.hsf
[E| Description.tt

[ main.c 52

@] pIscLAIMER]]

/* Copyright (C) 2812 Renesas

@* File Name : main. |

@* History : 13 Aug. 2812 Ver. 1.88 First Releas

@ * System Includes []

/* Following header file provides €99 type definitions

#include <stdint.h>

@* User Includes (Project Level Includes)[]

/* Defines MCU registers */
#include "iodefine.h”

/* LCD controlling function prototypes & macro definit

#include "led.h”

/* Timer & ADC function definitions */
ae

e _deal wei__

<

Rescurce

Writable Smart Insert 2:1

Electrenics Corperation.

-

Import wizard messages

Quick Access

Bz 0. 2

c

i S E-R-RWE N O B G @it 0 A im e S e i Gl o

| B [Eoee
= O

SRR T

stdint.h

iodefine.h

led.h

timeradc.h

flashLED.h

MNICKNAME

Static_Test(void) : void

Timer_Delay(uint32_t, int8_t)

gConststr: const uinté_1[]

gReplaceStr: uint?_t[]

main(void) : void
Static Testfvoid) : void

(2) The CS+ project has been successfully imported to the e? studio IDE.

Figure 3-15 Project Migration from CS+ to e? studio IDE
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After conversion, all the original project and source files are kept with the newly generated project
workspace in e? studio IDE. In addition, “.cproject”, “.*linker”, “.info” and “.project” are created and
added. Both the CS+ and e? studio project workspaces share the same files in the physical file
location.
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CHAPTER 4. BUILD

This chapter describes the build configurations and key build features for e? studio IDE.

4.1. Build Option Settings

The default build option is generated when a project is created and it can usually be used to build the project.
However, if changing build option is necessary (e.g. Toolchain version, Optimization options, etc.), please

follow the following steps before building the project.

» Properties for Tutorial

type filker text C/C++ Build

Resource

l \[€/C++ Build l Configuration: |HardwareDebug [ Active | | | Manage Configurations...
=

Change Toolchain Version

Dependency Scan = Builder Settings | &) Behavior | & Refresh Policy.
Device
Environment Builder
- - N Legging Builder type: External builder v
File Edit Source Refactor Navigatd Search Project Settings ) Use defutt buitd command

Run/Debug Settings Makefile generation
Task Repository [¥] Generate Makefiles automatically ¥ Expand Env. Variable Refs in Makefiles

or
. —? I : gyt l C/C++ General Build command:  make -4 ariables
LI . | SR & v @ ALY = : ﬁmje T

o r
V- Project Explorer % — “'—7-] o ¥ =0
(B:‘ ) xP “ = =2l - Build locaticn
l‘ (5 Tutorial [HardwareDebug]F Build directory:  S{workspace_loc:/TutorialyHardwareDebug
It Includes Norkspace.. | | Fle system
a (2 src
> [€) dbsct.c
> | interrupt_handlers.c < > festore Defonts | Lmlply
> [ iodefine.h @ oK Cancel
» €] reset_program.c
[€ sbrk.c
— e e e e e e e e e e e o e e e e o e em e e Em e Em e e =
[R] sbrk.h
. o] Properties for Tutorial.c [ e
£13 i
® = type filter text Settings I v v
>| [€) Tutorial.c
-
=
h| typedefine.h Configuration: | HardwareDebug [ Active ] +| [ Manage Configurations...
. E] vect.h MEditor
C/Ce+ Genenl W B oY
[€] vector_table.c Run/Debug Settings
@ custom.bat % Tool Settings | & Build Steps
| Tutorial Debug.launch . ‘.’E)S:mp“er Command: | ccnx
= . \;3 Source All options: | include="C:\PROGRA~2\Renesas\RX\2_3 Ofinclude”
|= Tutorial HardwareDebug.launch (3 Object ~define=_RX -debug -nolege -iss=ri -fpu -
= List alias=noansi
%) Qptimize
(& Miscellaneous
3 User
& cpu Expert settings:
25 PIC/PID Command
= line pattern: S{COMMANDY] ${FLAGS} ${OUTPUT_FLAG} ${OUTPUT_PRE
User-defined options a8 8
“nolagoe
.
@ oK Cancel

Figure 4-1 Properties for Tutorial Project and Properties for Tutorial.c Source File

Build option can be accessed in the properties window of a project or a source file.
Q) ©) Set the focus at the project “Tutorial” or @) set the focus at the source file Tutorial.c

(2) Click the icon ol (or right-click to select [Properties], or use shortcut keys [Alt]+[Enter] or
[AI]+[T]) to open properties dialog.
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(3) Click “C/C++ Build” option to view or edit the configuration settings.

Properties window is supported at workspace, project and source level. Properties window for project
supports more configuration which applies across all the files within the same project workspace.

@ Properties for Tutorial =]
type filter text Change Toolchain Version (= -
Resource
Build
c?‘cjssuwd Project Name:  Tutorial

Erl] — Toolchain Name:  Renesas RXC Toolchain
C e Toolchain Version
DEpenaency oee Current Version : v2.03.00
Device
Environment Available Versions: |v2.03.00 v
Logging v2.03.00
Settings v2.02.00
Tool Chain Editer
C/C++ General
Project References
Run/Debug Settings
Task Repasitary
< 5 Restore Defaults Apply

Figure 4-2 Change Toolchain Version

(1) Click [C/C++ Build] — [Change Toolchain Version] to view or change toolchain version.
Refer to figure 4-2, the current version is v2.03.00 and click the “Available Versions” option to

change toolchain version (if additional toolchain is installed).

5l

Properties for Tutorial

type filter text

Resource
Builders
C/C++ Build
Build Variables
Change Toolchain Version
Dependency Scan
Desice
agging
Settings
Tool Chain Editor
C/C++ General
Project References
Run/Debug Settings
Task Repository

o
@

Environment

l Configuration: | HardwareDebug [ Active ]

v l\AanageCnnﬁguratinns."

Add...

Environment variables to set

Variable Value

BIN_RX CAPROGRA~2\Renesas...
CONFIGDIR Stworkspace _loc/S{Praj.
wD E\workspace\Tutorial...
INC_RX C\PROGRA~2\Renesas...
PATH C\PROGRA~2\Renesas...
PWD E\workspace\Tutarial\...
R{C_LIB CAPROGRA~2\Renesas...
TCINSTALL C\PROGRA~2\Renesas. .

Qrigin

BUILD SYSTEM
BUILD SYSTEM
BUILD SYSTEM
BUILD SYSTEM
BUILD SYSTEM
BUILD SYSTEM
BUILD SYSTEM
BUILD SYSTEM

Select...

Edit...

Delete

Undefine

N——
T® Append variables to native environment

() Replace native enviranment with specified one

Restore Defaults

Apply

Cancel

Figure 4-3 Build Settings for Compiler: Environment

(2) Click [C/C++ Build] — [Environment] to set build option and add or edit the environment

variables.

Build option allows user to retain all the toolchain configuration settings, including path name specified
by using the environment variables. The current build configuration is “HardwareDebug [Active]”, as

shown in Figure 4-3.

The detail of build option is described in compiler user manual which is stored at “{Compiler installation
directory}\doc”. For example, it can be found in “C:\Program Files\Renesas\RX\2_3 0O\doc\ ".
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4.2. Build A Sample Project

C/C++ - Tutorial/src/Tutorial.c - e2 studio IEIE&I
File Edit Source Refactor Navigate Search lErDJectl Renesas Views Run  Window Help
L=<J>' |@'%'mq\\ Open Project '0‘%‘?@@‘ 4wl - - o -
Close Project Quick Access | %\| Fg c/ce+
Iy Project Explorer 532 = 0 €] Tutq o e SIHE = 0 go. & = 0
o 3 Build Configurations Pl orial N 28R W e *| &
4 |5 Tutorial [HardwareDebug] T; [ e ++  mainfvoid) : void
i Therades Z: Build Working Set b @ main{veid) : void
PRESE-/< 15 Clean... A abort(void) : void
» [g] dbscte f Build Automatically Main.cpp
- [ interrupt_handlers.c el 5 -
) N 28 Make Target » // Remove the o
5 iedefine.h 29 = it_ent; // Remove the o
: % Lzsrekt;prugram.c ge Renesas Tool Settings Alt+T
. [A sbrkh 32 Renesas Quick Settings Alt+Q
. @ stacksct.h 33 Update All Dependencies Alt+D
34
3 Tutorial. .
[ Tutorial.c 33 C/C++ Index 3
. [n| typedefine.h 35
. [B vecth 37 Properties
- || vector table.c 38
custormn.bat i\j = \:Dld main(void) ™
|=| Tuterial Debug.launch < >
= Tutorial HardwareDebug.launc
4 Conflicts View 33 == 8 [E@ler = [&] =
Ditems » v
Description ‘ Resource 0 items
Description ‘ Resource
£ > < > £ >
% Tutorial

Figure 4-4 Build a Sample “Tutorial” Project

(1) Under e? studio IDE environment, create a new project named “Tutorial” (or open any existing
project).

(2) In [Project Explorer], click at the project to set focus.

(3) Click [Project] — [Build Project] or % icon to build this project.

The [Console] pane shows ‘Build complete.” message to indicate a successful build. At the end of this
build, files output to the ${CONFIGDIR} directory consists of “makefile”, “Tutorial.abs”, “Tutorial.map”,
“Tutorial.mot”, “Tutorial.x" etc.

“Tutorial.abs” is a Renesas standard load module in ELF/DWARF format (*.abs) used for the
debugging. Because GDB supports a load module format with different ELF/DWARF specification (*.x),
hence “Tutorial.abs” has to be converted to “Tutorial.x” for the debugging in e? studio IDE.
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CHAPTER 5. DEBUG

This chapter describes the usage of debug configuration and key debugging features for e? studio IDE. The
following illustration refers to “Tutorial” project built (in Chapter 4.2) and based on hardware configuration: E1
emulator and RSK RX64M board.

= B8

Figure 5-1 Switch to [Debug] Perspective
(1) Open “Tutorial” project workspace in e? studio IDE and click [Debug] perspective.

Perspective defines the layout views (related to development tools) in the Workbench window. Each perspective
consists of a combination of views, menus and toolbars that enable user to perform specific task.

For instance, [C/C++] perspective has views that help user to develop C/C++ programs and [Debug] perspective
has views that enable user to debug the program. If user attempts to connect up the debugger in the [C/C++]
perspective, IDE will then prompt users to switch to the [Debug] perspective.

One or more perspectives can exist in a single Workbench window. User can customize them or add new
perspective.

Note: For more information on debug, please refer to “e? studio Debug Help” as described in chapter 6.
5.1. Change existing debug configuration

The debug configuration has to be configured when debugging for the first time and it just needs to be done
once. An existing debug configuration can be changed as follows.

C/C++ - Tutorial/src/r_cg_main.c - e2 studio
File Edit 5Source Refactor Mavigate Search Project Renesas Views m Window Help
i [ &) - i wied 2 8 @ - 69 Q Run Ctrl+F11
4, Debug F11 u
[P Project Explorer £3 = 0 l€] r_cg_main.c &3 Rim Ay ’
5 & | < 2 @®* DISCLAJ RmAs - '
‘| = Tutorial [HardwareDehug]' ~ ;; @* File N3 Run Configurations...

> %, Binaries 33 Debug History 4

> [t Includes ?“E -+-thagn'a di Debug As »

> [= HardwareDebug 37 /* Start

3

(= Release /* End L|5[ Debug Configurations...

8
a

Figure 5-2 Open Debug Configurations Window

(1) Click “Tutorial” Project in [Project Explorer] pane to set focus.

Click [Run] — [Debug Configurations...] or 5 icon (downward arrow) — [Debug
Configurations...] to open the “Debug Configurations” window.
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Debug Configurations

Create, manage, and run configurations

= X | =) :=:D - Name: | Tutorial HardwareDebug
type filter text #Q* Debugger | B Startup| B Source| ] Common
[£7 Debug-only i
[£] GDB Hardware Debugging Broject
[c7) GDB Sirnulator Debugging (SH, RL7S, Tutorial Erowse...

iy GHS Local C/C++ Launch
#5 Renesas GDB Hardware Attach
4 Renesas GDB Hardware Debugging [ HardwareDebug\Tutorialx ]
% Tutorial HardwareDebug |l Variables... Search Project... Browse...
[£7] Tutorial Release
[£7 Renesas Simulator Debugging (RX onl

C/C++ Applica_tion:

Build (if required) before launching

Build configuration: | Use Active v
(") Enable auto build (") Disable auto build
(®) Use workspace settings Configure Workspace Settings...
< >
Apply Revert

Filter matched 9 of 13 items

Figure 5-3 Select Load Module

(2) In “Debug Configurations” windows, expand the “Renesas GDB Hardware Debugging” debug
configuration and click on existed debug configuration (e.g. “Tutorial HardwareDebug”).

(3) Go to the [Main] tab and browse to add the load module “Tutorial.x” located in the project build
folder.

Mame: | Tutorial HardwareDebug

2 Main :ﬁ? Debugger | B Startup 'Ei,- Source| (] Common

Debug hardware: | E1 (RX) v [I'argetDEﬂ.rice: R3F564ML ]

Figure 5-4 Select Target Device

(4) Switch to the [Debugger] tab, set “E1” as the debug hardware and “R5F564ML" as the target
device.

e Debug Hardware: “E1”
e Target Device: “R5F564ML”"
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MName: | Tuterial HardwareDebug

Main | %5 Debugger . )= Startup E_/ Source | ] Commen

GDB Settings[ Connection Settings ]Debug Tool Settings

4 Clock
Main Cleck Source EXTAL v
Extal Frequency[iHz] 24.0000
Permit Clock Source Change On Writing Interna Yes w
4 Connection with Target Board
Ernulator (Auto)
Connection Type ITag v
ITag Clock Frequency[MHz] 16.5 v
Fine Baud Rate[Mbps] 2.00
Hot Plug Mo W
4 Power
I Power Target From The Emulator (MAX 200mA) Mo w |
Supply Voltage 3.3V
a CPU Operating Mode
Register Setting Single Chip ]
Mode pin Single-chip mode w
4_Communication Mode
Mode Debug Mode v ||
Execute The User Program After Ending The Deb Mo
4 Flash
ID Code FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

Figure 5-5 Change Connection Setting

(5) Under the [Debugger] tab, go to the [Connection Settings] sub tab to configure the following
based on the settings in E1 emulator and RSK RX64M board:

e Clock
- Main Clock Source = “EXTAL”
- Extal Frequency(MHz) = “24.0000”

e Connection with Target Board
- Connection Type = “JTag"
- JTag Clock Frequency [MHz] = “16.5”

e Power
- Power Target From The Emulator (MAX 200mA) = “No”

e Communication Mode
- Mode = “Debug Mode”

When “Power Target From The Emulator (MAX 200mA)” is set to “Yes”, the emulator will power up
(with current up to 200mA) the target board without an external power source

Note: This debug configuration in Figure 5-5 is shown as an example. The wrong settings may cause
malfunction or damage to the hardware. So, do be cautious to verify the board and emulator
settings
before connection.
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In addition, e? studio also provides the function of duplicating existing project debug configuration for a new
project. This is applicable for the projects using the same device and debugger settings.

Marne: | Tutorial HardwareDebug

E| Main | %5 Debugger . B Startup B Seurce [ Commen

GDB Settings | Connection Settings[ Debug Tool Settings ] a
a 10
Use Default 10 Filename Yes w
| Filename Seclipse_home}.\internalhloFiles\ R RXe4M. sfrx
4 Break
Force Hardware Breakpoints Yes v
4 Memory
[ Endian Little Endian v
Internal Flash Memuory Overwrite [0]
External Memory Areas [0]
Work RAM Start Address (1000
Worlk RAM Size (Bytes) 300
4 System
Prevent debugger re-writing on-chip Program Mo W
Prevent debugger re-writing on-chip Data Flast Mo W
4 Performance Timer
Operating Frequency [MHz]
4 Start/5top Function Setting
Execute function before running user program Mo W
Address for start function (0
Execute function after stopping user program Mo W
Address for stop function 00
Work RAM Start Address 0x1000
Work RAM Size (Bytes) Ohed30
4 External Flash
Download Enabled MNa W hd

Figure 5-6 Change Debug Tool Settings
(6) Switch to [Debug Tool Settings] sub tab, based on the RSK RX64M board to ensure

e Memory
Endian = “Little Endian”

(7) Click [Apply] button to confirm the settings.

(8) Click [Debug] to execute the debug launch configuration to connect to the E1 and RSK RX64M
board.
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%5 Debug &3 0~ %% F <& |i=€>|ﬁ>¢'av‘='lfl
4 |[£7 Tutarial [Renesas GDB Hardware Debugging]
4 [ Tutorialx [1]
4 Thread #1 1 (single core) (Suspended : Signal : SIGINT:Interrupt)
= PowerOMN_Reset() at r_cq_resetprg.c:71 (ufffel000
w| E:/Software/e2_studio_4.0.0.16/DebugComp/rx-elf-gdb --mx-force-84bit-double (7.7.1)
p| GDB server

Figure 5-7 User Target Connection in the [Debug] View

For a successful connection, [Debug] view to show target debugging information in a tree hierarchy. The
program entry point is set at “PowerON_Reset() in “r_cg_resetprg.c”.

5.2. Create New Debug Configurations

The simplest way to create a new debug configuration is by duplicating an existing one. It can be done by the
following steps.

C/C++ - Tutorial/src/r_cg_main.c - e2 studio
File Edit Source Refactor Mavigate Search Project Renesas Views | Run | Window Help
== S S | v W e S A 65 @, Run Ctrl+F11
4, Debug F11 by
[ Project Explorer &3 = 0 [€] r_cg_main.c 52 Buplhl=ton) '
2E|e < 2 @* DISCLAT s g
= 24 Run Configurations...
o
‘| .~ Tutorial [HardwareDehug]' ~ e ®* File N
> %, Binaries 33 Debug History 4
> [t Includes éf -+-E—agn-a dil Debug As o
> = HardwareDebug 37 = /* Start - - 4
(= Release ?':3 /* End us[ Debug Configurations...

Figure 5-8 Open Debug Configurations Window

(1) Click “Tutorial” Project in [Project Explorer] pane to set focus.

Click [Run] — [Debug Configurations...] or - icon (downward arrow) — [Debug
Configurations...] to open the “Debug Configurations” window.
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ez Debug Configurations

Create, manage, and run configurations

' | = :='-:> ~ Mame: | Tutorial HardwareDebug (1)

t}'PE‘ Duplicates the currently selected launch ccnfiguratljn t"1

[E7 Debug-only
[T ] GDB Hardware Debugging
[E7| GDE Simulator Debugging (SH, RL78, RH350) Tutorial Browse...
iy GHS Local C/C++ Launch
#5 Renesas GDB Hardware Attach
4 [£7] Renesas GDB Hardware Debugging HardwareDebughTutorial x
TutorialHardwareNebyn

?&3 Debugger| B+ Startup | & Source| ] Common

Project:

C/C++ Application:

Variables... Search Project... Browse...
[c7] Tutorial HardwareDebug (1)
Build (if required) before launching
utona Elease

[c7] Renesas Simulator Debugging (RX only) Build configuration: | Use Active v
() Enable auto build () Disable auto build
() Use workspace settings Configure Workspace Settings...

< >
Apply Revert

Filter matched 10 of 14 iterns

Figure 5-9 Duplicate A Selected Debug Launch Configuration

(2) In “Debug Configurations” window, select a debug configuration (e.g. “Tutorial

HardwareDebug”) and then click icon (Duplicates the currently selected launch
configuration). A new debug launch configuration (e.g. “Tutorial HardwareDebug (1)) is
created.

(3) The debug configuration can be configured as described in chapter 5.1.
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5.3. Basic Debugging Features

This section explains the typical Debug views supported in e? studio IDE.
e Standard GDB Debug (supported by Eclipse IDE framework): Breakpoints, Expressions,
Registers, Memory, Disassembly and Variables

e Renesas Extension to Standard GDB Debug: Eventpoints, IO Registers and Trace.

To open “Debug Toolbar”, click the pull down menu button and check on [Show Debug Toolbar]. The
following are some useful toolbars exist in the [Debug] view:

!
[ Download H Reset I_I Restart |—| i n n
o i Dlsconneclt Step Into (F5) /Step Over (F6) | == lél

File Edit Sodxce Refactor avigate Sdarch
i=<J> - @ - Q 014 = |53
— e

Picip
A O H-0-@-wE -
Cuick Access %\| B c/c++ % Debug
|1$ |?{>¢b®=5 v 532 »5 = H

4 [£7 Tutorial [Renesas GDB Hardware Debugging] View Management...
a [ Tutorialx [1] .
a P Thread #1 1 (single core) (Suspendfd : Signa jiki=ast=llpdat=linley g
|§ PowerOM_Reset() at r_cg_resyfprg.c:?‘l 0::FFFE0000| Layout .
o E:/Software/e?_studio_4.0.0.16/Del gComp,/r-glf-gdb --ne-forde- Bdbit-double (7.7.1)
L=
J= GDE server [ Show DebugToolbar ]
e T Do
Terminate Check here to show debug
| Resume (F8) | | Suspend | (Cltri+F2) operation icons

Figure 5-11 Useful Toolbars in Debug Views

The program is run by clicking UB putton or pressing [F8].

The program can be paused by breakpoint or by clicking button. When program is paused, user can
perform the following operations:

e = puttonor [F5] can be used for stepping into the next method call at the currently executing line of
code.

o 2 puttonor [F6] can be used for stepping over the next method call (executing but without entering
it) at the currently executing line of code.

o UP putton can be clicked again to resume running.

To stop the debugging process, IEI button is clicked to end the selected debug session and/or process or &
button is clicked to disconnect the debugger from the selected process.

The other operations are as following:
o . .
. =' putton can be clicked to start new debug session.
. T'E) button can be clicked to reset the program to entry point at the PowerOn Reset.

o U button is used for re-downloading the binary file to target system.
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5.3.1. Breakpoints View

Breakpoints view stores the breakpoints that set on an executable line of a program. If the breakpoint is enabled
during debug, the execution suspends before that line of code executes.

[gl main.c &2 | [¢ resetprg.c % Breakpoints 5 -
L2s R R R R R XRLAN|2EE ~
128 “void main(void) | ¥ ].e main.c [line: 134] ]

129 {

130 /* Initialise the debug LCD */

121 fffc8268 Init LCD();

132

133 /* Displays the Renesas splash scres
ffc826c Display LCD(LCD_LINE1, "Renesas");

TTS Ffc8278 Display LCD(LCD_LINE2, NICKNAME);

-

Figure 5-12 [Breakpoint] View
To set a breakpoint,

(1) In“main.c” at line 134, double-click on the marker bar located in the left margin of the [C/C++
Editor] pane to set a software breakpoint. A dot # is displayed in the marker bar.

(2) Click [Show View] — [Breakpoint] or icon e (or use shortcut key [ALT]+[Shift]+[Q], [B]) to
open [Breakpoints] view to view the corresponding software breakpoint set. Software
breakpoints can be enabled and disabled in [Breakpoints] view. A disabled breakpoint is
displayed as a white © .

To disable breakpoints, user can choose to disable breakpoints selectively or to skip all breakpoints.

(1) To disable a breakpoint selectively, double-click on the @ located in the left margin of [C/C++
Editor] pane or uncheck the related line in Breakpoints view. A white dot will appear to indicate
breakpoint has been disabled.

(2) To skip all breakpoints, click on the = iconin the Breakpoints view. A blue dot with a
backslash will appear in the editor pane as well as in the Breakpoints view.

5.3.2. Expressions View

Expressions view monitors the value of global variable, static variable or local variable during debugging. For
all RX debuggers, these variables (including the local variables in scope) can be set for real-time refresh.

& Expressions 2 B+ X %Ki T =0
[€l main.c &2 | [¢l resetprg.c

= - = PP
CRETCSSTOTT vyoe vanmec

%108 const uints

110 S Ry 4r Add new expresg

/* Declare
extern vola Wk
/* Declare ar ag
extern volatile uint8 t gPeriodic Flag;

Figure 5-13 [Expression] View
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To watch a global variable,

1)
(2)

®3)

(4)

5.3.3.

Click[Show View] — [Expressions] or icon &t 1o open the [Expressions] view

In “main.c” at line 114, drag and drop a global variable (e.g. “gPeriodic_Delay”) over to the
[Expressions] view. (Alternatively, right-click at the global variable to select “Add Watch
Expression...”"menu item to add it to the [Expressions] view).

In the [Expressions] view, right-click to select “Real-time Refresh” menu item. This refresh the
expression value in real-time when program is running. The character “R” indicates that this
global variable will be updated in real-time.

To disable the “Real-time Refresh”, simply right-click to select “Disable Real-time Refresh”
menu item.

Registers View

Register view lists the information about the general registers of the target device. Changed values are
highlighted when the program stops.

1 Registers 32 #E[Cict|e Y= 8
Mame Value Description i
4 % General Reqgisters General Purpose and FPU Register Group

s r Ox1518 o
8 1 0x0 T
b r2 Ox0
i r3 0x0
b rd Ox10
i rs 0x80
it re Ox100b
il r7 0x1010
b r8 Ox0
il rg 0x0
1010 AN Mery
4 1 P
Name : r@ e
Hex:0x1518

Decimal: 5400
Octal:012430
Binary:1010100011000
Float:7.56701171e-042
Default:5400

Figure 5-14 [Registers] View

To view the general register “r0”,

@
)

Click [Show View] — [Registers] or icon el 1o open the [Registers] view.

Click “r0” to view the values in different radix format.

Values that have been changed are highlighted (e.g. in yellow) in the [Registers] view when the program stops.
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5.3.4. Memory View

Memory view allows users to view and edit the memory presented in “memory monitors”. Each monitor
represents a section of memory specified by its location called “base address”. The memory data in each
memory monitor can be presented in different “memory renderings”, which are the predefined data formats (e.g.
Hex integer, signed integer, unsigned integer, ASCII, image etc).

r Monitor Memory ﬁ1

Enter address or expression to monitor:
&Datal | [ s

ch Project Run Window
fa. o g S e

® [ — H — ] j The global variable “datal” is Fices

presented in memory renderings

Help

o3

0 Memory 2 | %% Debug - Variables odules ® Eventp.. [T of *Hex Integer” format. Registers ~— O
ST YT-0 L L
Monitors + pt % (&Dataly 18 <Hex Integer> 2 . <# New Renderings...
[° 8Datal Addres 9 - 3 4-7 8 - B C-F ¥
1 0000000000001410 00000000 00000000 00000000 | 00001014
PEPEPEROPORE1LA20 s ulalala]a Y] PEPERORO PEPORORO 73CAT7T729 |—_-|
Memory Monitor for “Datal” PEPEREPO0ORE1L430 F3FDB215 DD7786CD E43BBEBA A8BJ77F59 s
is specified by the address | @000000000001446 DFEFA178  3AS@718F  6A2FC6SF 206BBFDB
“&Datal” PBPEPEPOERE1LAS0 F5648123 DCE91682 6525C5ED v 24359CAF
BIBBBBBBBBBBGM% 22F80A32 9B48EQ80 8203FAFE 37071BEE T

=T L "

Figure 5-15 [Memory] View (1/2)
To view memory of a variable (e.g. “Datal”),
(1) Click [Show View] — [Memory] or icon 0 to open the [Memory] view.

(2) Click the icon o to open [Monitor Memory] dialog box. Enter the address of the variable
“Datal”.
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0 Memory 2 %% Debug ®-Variables =\ Modules e® Eventp.. [i|IOReg.. % Breakp.. &7 Express.. i Registers — O

Bty & S8 EE) B~ ~

Monitors 4 % % [&Datal <HexInteger>  [|H= New Renderings:]\
¢ &PDatal Memory Monitor: &Datal : 0x1418

Select rendering(s) to create:

Hex Integer “ || Add Rendering(s)
Floating Point F

Fixed Point
Image

Raw Image
Floating Paint e

(T ———

0 Memory 2 %% Debug ®-Variables =i Modules ® Event [Tl 10 Reg.. ®e Breakp.. &7 Express.. W4 Registers — O
Srtm e (8 5 8- 7

Monitors 4 ¥ % (&Datal <Hex Integer» [&Datal:OleB <Raw Hex> EZ\I\rﬁ New Renderings..]
¢ &Datal Address 0 -3 7 -7 - B C-F -
0000000000001410 BDERERRO P000B00 (alalalalslals]%] 14106000
PPEOEREREERR1420 BOOOBROO [sla15]515]5]%15] (Gl lalal5]a]5]%) 2977CA73
2000000000001430 1562FDF3 CDee77DD  64BE3BE4  597FB7AB
0P0000ERE0001440 7BA1EFDF 8F71503A 5FC62F64 DBBF6B28
PPROREEREEE01450 230164F5 @216E9DC EDC52565  4F9C3524
000000000ARO1460 320AF822  SOEQAS9B EE1BO737
AP00EEEREEEE14T70  1ACB4R1C 906CF4AS EF7D1E47 EBD8561D
PPRAEEEREER01480 (CB8B2DE3 141B86F2  4B52E74D F8D7A211

11

mm

Figure 5-16 [Memory] View (2/2)

To add new renderings format (e.g. Raw Hex) for the variable “Datal”,

(1) Click the talye Mew Renderings... | 0 solect “Raw Hex” to add the rendering

This creates a new tab named “&Datal < Raw Hex>" next to the tab “&Datal<Hex Integer>".
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5.3.5. Disassembly View

Disassembly view shows the loaded program as assembler instructions mixed with the source code for the
comparison. Current executing line is highlighted by an arrow marker in the view. In the [Disassembly] view,
user can set breakpoints at the assembler instruction, enable or disable these breakpoints, step through the
disassembly instructions and even jump to a specific instruction in the program.

[£] r_cg_main.c 2 = g

89 @ * Function Name: main[] ~

95

a5 fffegoas R_MAIN UserInit();

/* Start user code. Do not edit comment generated here */

as

ag [* Display Splash Screep */

28 fffeg94b Display LCD(®, (uint8 t *)"Renesas™); l

o1 Mfesdsy Display LCD(1, (uints t *)NICKNAME);

B2

a3 /* Begins the initial LED flash sequence */

a4 fiffegas3 Flash_LED();

e W
= E | : h o Efll= Fi o= T O
=2 Disasgembly 23 nter location here vl &| QIE | 8

rrrqaoas: o OPcodes | Function Offsets rtsd #4 N

main:

fff 948:IBXBBBBBBBBBQQ?BBImain+Bl bsr.w Bxfffed96f <R_MAIN UserInit>
o 160 Display LCD(®@, (uintd8_t *) Renesas’ );
¥ fffesodb: exeafb22bclefeff main+3 mov.l #@xfffelebc, r2

T 171E0951; BAPUPUPUPUPUEEDL malnty mov.1 #8, TL
fffofasz G 51576 F main+ll bsr.a @xfffedest <Display LCD> A

This allows the assembly
source to be linked with the
C source (active debug
context).

Figure 5-17 [Disassembly] View

To view both C and assembly codes in a mixed mode,

(1) Click[Show View] — [Disassembly] or icon == to open the [Disassembly] view

(2) Click icon & to enable the synchronization between assembly source and the C source
(active debug context).

(3) In [Disassembly] view, right-click at the address column to select “Show Opcodes” and “Show
Function Offsets”.

(4) You can enable source addresses within the editor using the context menu.
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@ r_cg_mainc I

39
94

= 0O

@ * Function Name: main[] '
= wvoid main({void)

R MATN UserTnit(:
Toggle Breakpoint
Add Breakpoint...
Add Dynamic Printf...
Disable Breakpoint

Ctrl+Shift+B  perated here */

Ctrl+Double Click

Shift+ Double Click
Breakpoint Properties... Ctrl+Double Click ~ F/

Breakpoint Types 3

Toggle Relecated Breakpoint Enabled
Delete Relocated Breakpoint
" Go to Disassembly
Toggle Timer Start Eventpoint
- Toggle Timer Stop Eventpoint
Toggle Before PC Eventpoint
Edit Eventpoint
Toggle Timer Stop Eventpoint Enabled [ated here =/
Toggle Timer Start Eventpoint Enabled
O Toggle Before PC Eventpoint Enabled
Clear Coverage Markers perated here */

Go to Annotation Ctrl+1

Add Bookmark...
Add Task...

Show Source Addresses ]

Show Eventpoints
Show Quick Diff

Show Line Numbers

Ctrl+Shift+ O

[«]<]«]«

Folding v

Preferences... rt Insert B6: 31

Figure 5-18 Source Addresses Menu

[€] r_cg_main.c &3

@ * Function Name: main[]
—void main(void)
1

fffedo4s R_MAIN_UserInit();

/* Start user code. Do not edit comment gene

/* Display Splash Screen */

Display LCD(@, (uint3_t *)"Renesas™);
Display LCD(1, (uintd_t *)NICKMAME);

fffedodb
fffedas?

/* Begins the initial LED flash segquence *,;
fffedoas3 Flash_LED();

/* Start the timer_adc function */
fffed8oa? timer_adc();

/* static_test function */
fffedoea static_test();
fffegaed| = while (1U)

1
h

/* End user code. Do not edit comment gener:

J* Wait */

Figure 5-19 Source Addresses displayed in Editor
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5.3.6. Variables View

Variables view displays all the valid local variables in the current program scope.

[g switch.c &
®@* Qutline : StartDebounceTimer)
fffc88ba - void StartDebounceTimer (uintl6_t compare_match
: {
= /* Declare local static variable to track if the CMT timer has been
initialised yet */
static bool timer_initialised = false;
= /* Check if the CMT timer is not initialised (first time function has been
called). */
fffc88be -| if(!timer_initialised)
{
/* Disable register protection */
5 fffc88d1 SYSTEM.PRCR.WORD = @xA50B;
4
)= Variables 2
MName Type Value
[ 9= compare_match uintle_t 2[}48]
tJ= timer_initialised _Bool true

Figure 5-20 [Variables] View

To observe a local variable (e.g. “compare_match” for function “StartDebounceTimer()”),

(1) Click [Show View] — [Variables] or icon ®= to open the [Variables] view.

(2) Step into the function “StartDebounceTimer ()" to view the value of local variable
“compare_match”.
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5.3.7. Eventpoints View

An event refers to a combination of conditions set for executing break or trace features during program
execution. [Eventpoints] view enables user to set up or view defined events of different category e.g. trace start,
trace stop, trace record, event break, before PC, performance (timer) start and performance (timer) stop.

The number of events that can be set and the setting conditions differ with each MCU. These are two (2) types
of events:

e Execution address: The emulator detects execution of the instruction at the specified address
by the CPU. It can be a “before PC” break (e.g. with event condition is satisfied immediately
before execution of the instruction at the specified address) or other events (e.g. with event
condition is satisfied immediately after execution of the instruction at the specified address).

e Data access: The emulator detects access under a specified condition to specified address or
specified address range. This allows to setup complex address and data matching criteria.

Event combination (e.g. OR, AND (cumulative) and Sequential) can be applied to two (2) or more events.

o® Eventpoints 5 W X% E|R|w|Pcosoacms | = O

Type Address Data Count Timer Chann.. Comment

[ |8 Trace Start

|:| Trace S'op € Edit Event Break P |
' |_| 1 Event Break ' Trigger:

|—|.. B_Efore PC Type Address Data Count Timer Channel Comment

l:‘l-.' - Timer Start

D.- - Timer Stop

Add... Edit... Delete | pC:0/8 OA: 0/4 All: 0
oK l l Cancel

Figure 5-21 [Eventpoints] View (1/2)

To set an event break for a global variable when address/data is matched (e.g. when gFlashCount = “0xB0”),

(1) Click [Show View] — [Eventpoints] or icon ® o open the [Eventpoints] view.
(2) Double-click at “Event Break” option to open [Edit Event Break] dialog box
(3) Click [Add...] button to continue.
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- .
EJ Add Eventpoint ﬁ

Eventpoint [Data Access *]

Address Settings | Data Access Settings|

Address: &:_$gFlashCount - B ‘
Address Settings‘ Data Access Settings

Data Settings:

Read/Write: [Readerite - ]
Size: [Not Specified 'l
Compare Settings:
Compare: [})(BD{
Mask Value: 0
Comparison: [Equals '}
«® Eventpoints 2 1 w %% || W|PcosoAalas | %
Type Address Data Count Timer Chann..

| |8 Trace Start
D & Trace Stop
% Trace Record
4[| Event Break
7| OR &_%gFlashCount (0.. Read/Write All Compare (0xb0) 0
| |a® Before PC

Figure 5-22 [Eventpoints] View (2/2)
(4) Select “Data Access” as the eventpoint type.
(5) Go to the [Address Settings] tab, click the iconE]to browse for the symbol “_$gFlashCount”.
(The address of this global variable is “& $gFlashCount”)

(6) Next, switch to the [Data Access Settings] tab, enable the [Compare Settings] checkbox and
set the compare value equals to “OxB0”. Click [OK] to proceed.

(7) Ensure that the event break for “gFlashCount = 0xB0” is set and enabled in the [Eventpoints]
view. Reset to execute the program from the start.
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E] Debug - C\Users\ting.huang.uw\My Documents\e2_studio\workspace\Tutorial\src\flashLED.c - e2 stu...|. = = <

File Edit Source Refactor Navigate Search Project Run Window Help

. @ v@mine Baaeirs  WEHIAONErOry-
(WO v iy Gyt GO v | = Quick Access ﬁ| @ C/C++ |35 Debug
% Debug «® Eventpoints 52 W %% =B w|Pco/goAl/s | 8w = O

Project | Saved Templates

&5 Expressions & H O+ R it % Y= 8
Expression Type Value
R gFlashCount uintlé t 176

“r Add new expression

Mame : gFlashCount
Details:176
Default:176
Decimal:176
Hex :0xbe

Binary:10110000
Octal-A260

| »

1

flashLED.c OxfFFf8000 -esetprg.c mainc O flashLED.c &2 - o
72 -
73 /* Flash the LEDs for 208 times or until a user switch is presse
74 f1fc8ee2 while((gSwitchFlag == @)&&(--gFlashCount > @))
75 4

» 76 fffc8eld [ for (ulled _Delay = @; ulled_Delay < 4000000; ++ulled_Delay) ]
77 1
78 } E
79 o
80 /* Togegles the LEDs after a specific delay. */
81 fffcs8eld Toggle LED();
29 1 v

< 1 | 3

Figure 5-23 Execution of Event Break

Figure 5-23 shows that when gFlashCount reaches the value of 176 (or 0xBO0), the program stops at code line no.
76.
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5.3.8. 10 Registers View

10 Registers is also known as the Special Function Registers (SFR). The [10 Register] view displays all the
registers set defined in a target-specific 10 file. User can further customize own [10O registers] view by adding
10 registers selectively to the [Selected Registers] pane.

I | IO Registers &3

Mame

4 O PORTD
X PODE

All Registers || Select

1E2dBO0=mME v= -6
Value Address Access 6
(he00 CheQ00& 000 W
(he00 CheQ008 020 W
(he00 CheQ008 040 W
(he00 CheQ008 060 W
| 1O Registers &3 1B s0=E =8
Marme Value Address Access
| a o PORTD |
- @ PDR Ohe0D 0003000 RW
- @ PCR 000 (0008 c0c0 RW

All Registers | Selected Registers

Figure 5-24 [IO Registers] View

To view selected 10 registers (e.g. PDR and PCR in PORTO),

(1) Click [Windows] — [Show View] — [Others...]. In “Show View” dialog, click [IO Registers]

under [Debug] or icon ﬂ to open the [IO Registers] view

(2) Under the [All Registers] tab, locate [PORTO] in the [IO Registers] view. Expand the PORTO 10

register list.

(3) Drag and drop the “PDR” and “PCR” to the [Selected Registers] pane. A green dot @ besides
the 10 register indicates the status of being the selected register(s).

(4) Switch to the [Selected Registers] tab to view “PDR” and “PCR” of the “PORTO0” IO register

The expanded 10 register list may take a longer time to load in the [All Registers] pane. Hence, it is advisable to

customize and view multiple selected 10 registers from the [Selected Registers] pane.
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5.3.9. Trace View

Tracing means the acquisition of bus information per cycle from the trace memory during user program
execution. The acquired trace information is displayed in the [Trace] view. It helps user to track the program
execution flow to search for and examine the points where problems arise.

The trace buffer is limited (with size of 1 to 32 Mbytes), oldest trace data is overwritten with the new data after
the buffer has become full.

B Trace I3 @%| | EF;| |ﬁh’ @{5@|v=5

Mo records

Cycle Label Address Sourck A... Trace Acquisition N
Trace Mode: Fill until stop EY]
Trace Qutput: Do not output({Internal Buffer Used)
Trace Type: Branch v
Trace Capacity:

Timestamp Frequency Divider:

Enable Timestarmp Display:

Figure 5-25 [Trace] View (1/2)
To set a point-to-point trace between the two (2) functions (e.g. tracing from function “main()” to “sort()”),

(1) Click [Windows] — [Show View] — [Others...]. In “Show View” dialog, click [Trace] under
[Debug] or icon % 10 open the [Trace] view.

T
(2) Turn on the Trace view by selecting the icon.

(3) Clickicon “I (Acquisition) to set
e Trace Mode: "Fill until stop”
e Trace Type: “Branch”

(1) Click [OK] to proceed.
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2a Trace 3-:“| | G | |@%|v=5

No records
Cycle Label Addresl:?ource... Destin.. Data Size R/W BUS M.. Type

[ B Trace Eventpoints | 2% |

i Start]‘ & Stopl ¥ Record

Type Address Data Count Timer Channel Comment
OR &main (OxfffcB228) ] 0

' E] Trace Eventpoints E )

i Sta[' @ Stop| ¥ Record

Trigger: |OR -
Type Address Data Count Timer Channel Comn
([~ or &Display_LCD (Oxfffc816f) | 1

Figure 5-26 [Trace] View (2/2)

2) Clickg@‘ (Edit Trace Event Points) to open [Trace Eventpoints] dialog box

(3) Under the [Start] tab, add the 15 event point at “main()” function (by the execution address
“&main”, or OXFFFC8228).

(4) Then, switch to [Stop] tab, add the 2" event point at “Display_LCD()” function (by the
execution address “&Display _LCD”, or OXFFFC816F).

(5) Next, execute the program after reset.
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L8 mainc 2 | [¢ flashLED.c el resetprg.c

s 5K 5K o 5K 3R 5 oK S SR R o 5K 5K SR K R R R R SR o SR R R SRR R R R R R

void main(void)

1
/* Initialise the debug LCD */
fffc8268 Init _LCD();
/* Displays the Renesas splash screen *,
135 fffc826¢c Display LCD(LCD_LINE1l, "Renesas")};
136 fffc8278 Display_ LCD(LCD_LINE2, NICKMNAME);
— __/
—~—
8 Trace 2 A PO FS EvEFQ 7 =6
Listing from record 1 of 256 *
Cycle Label Address  Source Address Destinatio.. Data Size R/W BUSM.. Type B
-1 _Displ.. FFFC82.. -------- FFFC8247 - - CPU DESTL, =
-2 520 - FFFC8359 LONG R CPU MEMO... --
-3 FFFC83.. -------- FFFC8359 - - CPU DESTL.
mainc 135 Display_LCD(LCD_LINE], "Renesas™);
-4 151 e e FFFC8246 LONG R CPU MEMO... --
FFFC82.. -------- FFFCB246  -------- - CPU DESTL.
Disassembly Source Reverse Trace
Filter Save Order On/Off

Bus \ l
% ﬂllé E”*| LIE)

Figure 5-27 Point-to-Point Trace between Two Functions

Figure 24 shows the trace result from function “main()” to “Display_LCD ()”. The trace result can be filtered by
the key trace parameters (e.g. branch type, address range) and saved to a .xml format (with the inclusion of bus,
assembly and source information).
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CHAPTER 6. HELP

The help system allows user to browse, search, bookmark and print help documentation from a separate Help
window or Help view within the workbench. User can also access online forum dedicated to e? studio from here.

Click on [Help] tap to pull down Help menu.

Welcame

(7) Help Contents

0 Search

© OO

Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...
Report Bug or Enhancement...

Cheat Sheets...

£

Docurnent Search

Tool Mews

RenesasRulz Community Forum @
Add Renesas Toolchains

Check for Updates

Install Mew Software...

Installation Details

IAR Embedded Workbench plugin manager...

About e studio

B @ & & & %N

Figure 6-1 Help Menu

Quick Help Tips

Click [Welcome] for Overview of e? studio, link to access IDE tutorial and sample, and to view Release
Notes.

@ Click [Help Contents] to open a separate Help window with search function.
@ Click [Dynamic Help] to open Help view within the workbench.

Click [RenesasRulz Community Forum] to go online forum that is dedicated to topics and discussion related
to e? studio IDE. Internet connection is required.
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Under the [Help Contents] window, there are many useful topics. One of them is the “e2 studio Debug Help”
topic, which provides useful information such as debug configuration, supported number of breakpoints, usage
of emulator etc. It can be launched by clicking on [Help] menu — [Help Contents] — “e2 studio Debug Help”.
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