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Notice

1.

12.

13.
14.

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 or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended 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; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or 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 damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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 and impractical, you are
responsible for evaluating the safety of the final products or systems 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. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

. Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

This document shall not be reprinted, 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.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

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

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact information
TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:

www.renesas.com

www.renesas.com/contact/.

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered trademarks
are the property of their respective owners.

© 2021 Renesas Electronics Corporation. All rights reserved.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit
Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the products
covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be adequate.
When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity. Semiconductor devices
must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be touched with bare
hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

2. Processing at power-on
The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins in a product that is
reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the level at which resetting is
specified.

3. Input of signal during power-off state
Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements. Follow the
guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are generally in
the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of the LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal become possible.

5. Clock signals
After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program execution,
wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator during a reset,
ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced with an external
resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi. (Max.) and
Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed,
and also in the transition period when the input level passes through the area between Vi. (Max.) and Vi (Min.).

7. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these addresses
as the correct operation of the LSl is not guaranteed.

8. Differences between products
Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems. The
characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms of internal
memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values, operating margins,
immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-evaluation test for the given

product.
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Renesas e? studio Quick Start Guide

1. General

Renesas e? studio is the Integrated Development Environment for Renesas embedded microcontrollers. e?
studio is based on the industry-standard open-source Eclipse IDE framework and the C/C++ Development
Tooling (CDT) project, covering build (editor, compiler, and linker control) and debug phases with an extended
GNU Debug (GDB) interface support.

This document describes the usage of e? studio IDE to develop applications for the RX family series
microcontrollers as an example.

1.1 System Configuration
Below is an example of a typical system configuration.

Hest Machine Emulator Target Board

Figure 1-1 System Configuration

1.2 System Requirements

Hardware Environment:

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

Main Memory: At least 2GB of free memory space.

Hard disk Capacity: At least 2GB of free space

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.

Operating Environment:
Windows 8.1 (32/64-bit OS) and Windows 10 (32/64-bit OS). 64-bit OS is required for e? studio 2020-04 or later.

1.3 Supported Toolchains

Renesas C/C++ compiler package for RX family
Renesas C compiler package for RL78 family

RL78 (LLVM & GNURL78) Toolchain for RL78 family
GNURX Windows Toolchain

Note1: Two types of packages (with CS+ and without IDE) for each CC-RX and CC-RL are available. Any of
those can be applied to e? studio.

Note 2: For RH850, the e? studio can be used to debug load modules in the ELF/DWARF format which were
built with the IAR Embedded Workbench from IAR Systems or the MULTI IDE from Green Hills Software.

R20UT5051EJ0100 Rev.1.00 RENESAS Page 1 of 60
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Renesas e? studio Quick Start Guide

1.4 Supported Emulator Device
Eq1(Note ) "E2 E2 Lite, E20(N°*¢2), or J-Link from Segger (RX)

Note 1: E1 emulator is EOL product.
Note 2: The E20 does not support RH850-family MCUs with the next-generation G4AMH core, such as those of
the RH850/E2x series. The E2 emulator is available for use with them.

1.5 Supported Simulator

Renesas Simulator (RX, RL78)
GDB Simulator (RH850)

R20UT5051EJ0100 Rev.1.00 RENESAS Page 2 of 60
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Renesas e? studio Quick Start Guide

2. Installation

The latest e? studio IDE installer package, available in 32-bit and 64-bit versions, can be downloaded from
Renesas website for free. It is recommended to install the 64-bit version on 64-bit PC.

Please check detailed information from https://www.renesas.com/e2studio. Note that user must log in to the
Renesas account (on MyRenesas page) for the software download.

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

Please uninstall the earlier versions before installation. Alternatively, install new e? studio into a new folder if you
would like to keep earlier versions.

The detailed information is described below.

21 Installation of e? studio IDE (64-bit version)

1. Double-click on e? studio installer to invoke the e? studio installation wizard page. Click [Install].

Note: If 2 studio was installed on your PC, the option to modify, remove the existing version or install &2
studio to a different location will be displayed.

&N Renesas e studio 2021-04 Setup O X
Renesas e” studio 2021-04 Setup .IE N ESAS

e2 studio version 21.1.0.R20201211-1358 is already installed.
What do you want to do?

Upgrade
Upgrade to version 21.4.0.R20210222-2255.
Location: C:\Renesas\e2_studio

Install
Install to a different location.

v202102230058 User: All Users < Back Next > Insta Cancel

Figure 2-1 64-bit e? studio Installation Wizard

2. Welcome page
The install folder can be changed by clicking [Change...]. Click [Next] to continue.

Note1: If you would like to have multiple versions of e? studio, please specify new folder here.
Note2: Multi-byte characters cannot be used for e? studio installation folder name.

R20UT5051EJ0100 Rev.1.00 :{ENESAS Page 3 of 60
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Renesas e? studio Quick Start Guide
[ZA Renesas e? studio 2021-04 Setup ] X
Renesas e® studio 2021-04 Setup . IEN ESAS
@ Welcome Install directory ready al
wsialllagation: C:\Renesas\e2_studio
Change...
° Prerequisite software already installed
Internet connection available
Change Proxy Settings...
Ready to install
Software to install:
« Renesas e2 studio v21.4.0.R20210222-2255
= Java Runtime v11.0.0
= |AR Plugin Manager v1.1.0.202007251457
= OpenJDK v11.0.8.202009102051
= openjfx.media.feature v11.0.0.201901231300
- openjfx.standard.feature v11.0.0.201901231300 V]
v202102230058 User: All Users < Back Install Cancel
Figure 2-2 Installation Of 64-bit e? studio — Welcome Page
3. Device Families
Select Devices Families to install. Click [Next] to continue.
28 Renesas e studio 2021-04 Setup 0 X

Renesas e’ studio 2021-04 Setup

Select the device families you wish to install support for

Welcome 0 AW RA
. i, RA Build, Debug & Code Generation support for Renesas RA devices
@ Device Families
O A R
Rz Build, Debuqg & Code Generation support for Renesas RZ devices

AW RL78
Build, Debug & Code Generation support for Renesas RL78 devices

Iqx‘\Rx

Build, Debua & Code Generation support for Renesas RX devices

RH850
@
RHB50 Debug support for Renesas RH850 devices

RE
Build & Debug support for Renesas RE devices

Synergy
Build, Debug & Code Generation support for Renesas Synergy devices

[IReENESAS

Select All

v202102230058 User: All Users < Back Install

Cancel

RENESAS

Figure 2-3 Installation Of 64-Bit e? studio — Device Families
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Renesas e? studio Quick Start Guide

4. Extra Features

Select Extra Features (i.e. Language packs, Git support, RTOS support...) to install.
For non-English language menu, please select Language packs at this step.

Click [Next] to continue.

|21 Renesas e? studio 2021-04 Setup ] X

Renesas e® studio 2021-04 Setup ] 2 EN ESAS

Select the extra features you wish to install

Welcome pra—
1 ‘\|§|/.
Device Families

@ Extra Features

ID w/IiI\I Chinese (Simplified) Language Support

pramN Chinese (Traditional) Language Support
| ‘El/'
O w/lil\l Git Integration
— Git SCM Support
O w/lil\l Terminals
— ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet
0 ‘iljt' RTOS
- FreeRTOS & OpenRTOS Debug Support
Select All
v202102230058 User: All Users < Back Install Cancel

Figure 2-4 Installation of 64-bit e? studio — Extra Features
5. Customise Features

Select the components to install and click the [Next] button to continue.

BN Renesas ? studio 2021-04 Setup Od x
2 .
Renesas e” studio 2021-04 Setup - 2EN ESAS
T Select the components you want to install.

Renesas e2 studio (21.4.0.R20210222-2255) ~
< [/] Java Runtime (11.0.0)

Device Families

Extra Features

@ Customise IAR Plugin Manager (1.1.0.202007251457)

Features

% [ Renesas e2 studio Common Components (21.4.0.R20210222-2255)

< [(JRenesas e2 studio Common Components for ARM Devices (21.4.0.R20210222-2255)
% (/) Renesas e2 studio Tools (21.4.0.R20210222-2255)

% [JRenesas RA Family Support (21.4.0.R20210222-2255)

% [(J Renesas RZ Family Support (21.4.0.R20210222-2255)

Select All Optional | | Deselect All Optional
Size of install: 1.2 GB
v202102230058 User: All Users < Back Install Cancel
Figure 2-5 Installation Of 64-Bit e? studio — Features
R20UT5051EJ0100 Rev.1.00 RENESAS Page 5 of 60
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Renesas e? studio Quick Start Guide

6. Additional Software
Select additional software (i.e. compilers, utilities, QE...) and click [Next] to continue.

Note: With no Internet access available, additional software installation can be skipped because software
catalog cannot be downloaded. The additional software can be installed later.

A Renesas e studio 2021-04 Setup O X
2 .
Renesas e studio 2021-04 Setup - ze NESAS
Select the additional software you wish to install
Welcome IRenesas QE (0) | Renesas Toolchains & Utilities (1) GCC Toolchains & Utilities (0) I
Device Families & Renesas QF ale
Extra Features ["]1QE for Capacitive Touch[RX] 1.1.0
T Tools to assist in the configuration, tuning, and monitoring of touch interfaces
Features O
— QE for Display[RX] 2.0.0
@Addltlonal t lisplays
Software

["]1QE for TCP/IP (Technical Preview Edition) 1.0.1

["]1QE for UART (Technical Preview Edition) 1.0.0 v

29.9 MB download required

v202102230058 User: All Users < Back | Install Cancel

Figure 2-6 Installation Of 64-Bit e? studio — Additional Software

7. License Agreement

Read and accept the software license agreement. Click the [Next] button.
Please note that user must accept the license agreement, otherwise installation cannot be continued.

24 Renesas e? studio 2021-04 Setup 0 X
2 .
Renesas e” studio 2021-04 Setup - QEN ESAS
Welcome Please read and accept the following Software Agreements
Device Families Renesas e2 studio License Terms and Conditions for RENESAS e2 studio ~

Extra Features OpenJDK License Agreement

IAR Plugi This Renesas e2 studio license agreement (*Agreement”) is between the entity on
. ugin Manager o0 X 5
Customise whose behalf you are entering into this Agreement ("Client”) and Renesas
Features Electronics Corporation, a Japanese company with its registered office at 3-2-24,
Toyosu, Koto-ku, Tokyo 135-0061, Japan (“Renesas"). YOU SHOULD READ THIS
AGREEMENT CAREFULLY, AS IT CONSTITUTES A BINDING CONTRACT BETWEEN
CLIENT AND RENESAS.
t;z Licenses The Renesas IDE Software (defined below) is intended for commercial use by a

/ company or corporation only and is not designed, developed or produced for
any private use or purpose. If you are an individual, or you intend to install the
Renesas IDE Software on behalf of an individual, or the Renesas IDE Software is
expected to be used for a private purpose directly or indirectly, you should click
“No" on the installer.
Otherwise, by clicking the "l accept" button or other button or mechanism
designed to acknowledge agreement to the terms of an electronic copy of this
Agreement, or by installing, accessing, or otherwise copying or using all orany v

Additional
Software

IEI accept the terms of the Software Agreementsl Print all...
|

v202102230058 User: All Users < Back Install Cancel

Figure 2-7 Installation Of 64-Bit e2 studio — Licenses

R20UT5051EJ0100 Rev.1.00 RENESAS Page 6 of 60
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Renesas e? studio Quick Start Guide

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

Note: If €2 studio was installed in another location, it is recommended to rename to distinguish from the other
e? studio(s).

28 Renesas e? studio 2021-04 Setup ] X

Renesas e” studio 2021-04 Setup n 2 E N ESAS

Welcome Shortcuts to important programs and files will be created in the following locations:

Device Families

In start menu group: | Renesas Flectronics e2 studio

Extra Features

. = Restore Default
Customise

Features

Additional
Software

Licenses

@ Shortcuts

v202102230058 User: All Users < Back Install Cancel

Figure 2-8 Installation Of 64-Bit e? studio — Shortcuts
9. Summary

Components list to be installed is shown. Please confirm the contents and click the [Install] button to install
the Renesas e? studio IDE.

& Renesas e? studio 2021-04 Setup O X

Renesas e’ studio 2021-04 Setup .2 E N ESAS

Welcome Ready to install 2
Device Families Software to install:
- Renesas e2 studio v21.4.0.R20210222-2255

Extra Features
- Java Runtime v11.0.0

Customise - IAR Plugin Manager v1.1.0.202007251457
Features - Renesas e2 studio Common Components v21.4.0.R20210222-2255
Additional * Renesas e2 studio Tools v21.4.0.R20210222-2255
Software * Renesas RL78 Family Support v21.4.0.R20210222-2255
. + Renesas RL78 Family Support (requiring .Net Framework) v21.4.0.R20210222-2255
Licenses » Renesas RX Family Support v21.4.0.R20210222-2255
Shortcuts = Renesas RX Family Support (requiring .Net Framework) v21.4.0.R20210222-2255
= Renesas RH850 Family Support v21.4.0.R20210222-2255
l @ Summary I - Eclipse CDT Linker Script Editor and DSL v1.0.103.v20210211-2148
= GCC & LLVM for Renesas RL78 Build Support v21.4.0v20210222-1711

= GCC & LLVM for Renesas RL78 Support Files v21.4.0.v20210216-2009

= GCC for Renesas RX Build Support v21.4.0.v20210210-1520

= GCC for Renesas RX Support Files v21.4.0.v20210202-0758

= Green Hills MULTI for Eclipse (V800) v2.2.100.v20200107-1115

+ OpenJDK v11.0.8.202009102051

» Renesas Build Support Files v8.0.0.v20191202-1049 v

v202102230058 User: All Users [ <Back || Next> Cancel

Figure 2-9 Installation Of 64-Bit e? studio — Summary
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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
Installation results are listed here. Please note if any errors are shown.

Click [OK] button to complete the installation.

|28 Renesas e? studio 2021-04 Setup ] X
2 .
Renesas e* studio 2021-04 Setup . 2EN ESAS
Welcome Installation of e2 studio is complete.
Beichanie Please click OK to close.
Extra Features
Customise [ TLaunch e2 studio?
Features View Release Notes?
Additional View What's New?
Software
Licenses
Shortcuts
Summary
stallivg
@ Results
v202102230058 User: All Users < Back Next > | Cancel

Figure 2-10 Installation Of 64-Bit e? studio — Results
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2.2 Installation of e? studio IDE (32-bit version)

1. Double-click on e? studio installer to invoke the e? studio installation wizard page. Click [Install].

Note: If €2 studio was installed in your PC, the option to modify, remove the existing version or install &2
studio to a different location will be displayed. If you would like to have multiple versions of e? studio, please
specify “Install to a different location” here. Click [Next] to continue.

e? studio 7.8.0.R20200321-2326 Setup

EA e? studio Setup O

RENESAS

e2 studio is already installed.

What do you want to do?

_Upgrade
;U Upgrade to version 7.8.0.R20200321-2326.
Location: C:\Renesas\e2_studio7_7

Modify

N

"\'!'/" Add or remove features in the existing installation.
Location: C:\Renesas\e2 studio 7 8

. Remove
(%) Uninstall the existing version.
Location: C\Renesas\e2_studio_7_8

= Install
~— Install to a different location.

v202003220126 < Back Next > Install Cancel

X

2. Welcome page

Figure 2-11 32-Bit e? studio Installation Wizard

Click [Next] to continue.

&N &2 studio Setup O *
2 .
e” studio 7.8.0.R20200321-2326 Setup . IE NESAS
Welcome to the e” studio installation wizard. This wizard will guide you through the

installation process.
Click Next to proceed to the next page.
Click Back to change something on a previous page.

Click Cancel to cancel this installation at any time.

Configure Proxy Settings...

v202003220126 < Back Install Cancel

Figure 2-12 Installation Of 32-Bit e? studio — Welcome Page
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3. Install Folder

The default installation location is set to: “C:\Renesas\e2_studio”. Enter folder name directly in the textbox or
click [Browse...] button to modify it. Click [Next] to continue.

Note1: If you would like to have multiple versions of e? studio, please specify new folder here.

Note2: Multi-byte characters cannot be used for e? studio installation folder name.

B & studio Setup O X
2 .
e® studio 7.8.0.R20200321-2326 Setup - IE NESAS
= Welcome Where would you like to install?
Install Folder C:\Renesas\e?2_studio
& Restore Default [ Browse...
v202003220126 < Back Install Cancel

Figure 2-13 Installation Of 32-Bit e? studio — Install Folder

4. Device Families

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

EM 2 studio Setup

= Welcome

* Install Folder

Device Families I

e studio 7.8.0.R20200321-2326 Setup

O0 X

RENESAS

Select the device families you wish to install components for

n AW Support for RA Devices
RA Includes Build, Debug & Code Generation

W Support for RZ Devices

. RZ Includes Build, Debug & Code Generation

v202003220126

W Support for RL78 Devices
RUT78B |hudes Build, Debug & Code Generation

W Support for RX Devices

] RX Includes Build, Debug & Code Generation

Support for RH850 Devices
W Supp
= RHBSO0 |jydes Debug

Support for Synergy Devices

Renesas Synergy™
. ynergy Includes Build, Debug & Code Generation

AW Support for Renesas RE Devices
Includes Build & Debug

n W Support for R7/G Devices
RZ Includes Build & Debug Support

DRE

Select All

< Back Install Cancel

Figure 2-14 Installation Of 32-Bit e? studio — Device Families
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5. Extra Components

Select Extra Components (i.e. Language packs, SVN & Git support, RTOS support...) to install.
For non-English language users, please select Language packs at this step.

Click the [Next] button to continue.

&N € studio Setup

= Welcome
* Install Folder

* Device Families

Extra Components I

v202003220126

e? studio 7.8.0.R20200321-2326 Setup

|

Japanese Language Pack
Provides Japanese language support

Chinese (Simplified) Language Pack
Provides Simplified Chinese language support

Chinese (Traditional) Language Pack
Provides Traditional Chinese language support

Collaboration
Includes SVN & Git support

RTOS
FreeRTOS & OpenRTOS Debug Support

Terminals

o o o o o O

Select Al Deselect All

< Back Install Cancel

RENESAS

ANSIAt102 compatible Terminal support for Serial, ssh and T

Figure 2-15 Installation Of 32-Bit e? studio — Extra Components

6. Components

Select the components to install and click the [Next] button to continue.

R 2 studio Setup

* Welcome

* Install Folder

* Device Families

* Extra Components

Components

e? studio 7.8.0.R20200321-2326 Setup

] X

RENESAS

Select the components you want to install and deselect the components you do not want to
install.
= Required Components a|n
Renesas e2 studio
Renesas e2 studio Common Core
Ren 2 studio Common Core

v202003220126

I1AR Plugin
IAR Plu
and

mplifies installation of IAR compiler

gins.
&3 Optional Components &
GCC for Renesas RL78 Build Support
GCC for Renesas RL78 Build Support
Renesas CCRL Build Support
Renesas CCRL Build Support
Renesas RL78 Debug Support
R s RL78 Debug Support
Renesas e2 studio Common Build
Renesas Commeon Build
Renesas e2 studioc Commen Build for GCC Toolchains
Renesas e2 studio Common Build for GCC Toold
R e2 studio C
R
Renesas e2 studio Memory Usage View
Ren ew
Renesas e2 studio Stack Analysis View
Renesas e2 studio Stack Analysis View v

Toolchains.
2 studio Common Build fo ch

s e2 studio Memory Usag

Select All Optional | Deselect All Optional
Around 942.8 MB required

E < Back ‘ Next > l Install Cancel

Figure 2-16

Installation Of 32-Bit e? studio — Components

R20UT5051EJ0100 Rev.1.00
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7. Additional Software

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

EA 2 studio Setup O X
2 .
e’ studio 7.8.0.R20200321-2326 Setup - IE NESAS
Select additional software to be installed
* Welcome I Renesas QF (0) | Toolchains & Utilities (5) I
* Install Folder =& Renesas CC-RX Compilers A
*' Device Families Renesas CCRX v2.08.01
* Extra Components Ret r Package for RX Family v2.08.01
Do
* Components Rec

I Additional Softwarel

= GCC for Renesas RX (Registration Required) %
GCC for Renesas RX 8.3.0.201904

for Ren RX 8.3.0.201904

5 MB

W

275.5 MB download required

v202003220126 < Back Install Cancel

Figure 2-17 Installation Of 32-Bit e? studio — Additional Software

8. License Agreement, Shortcuts, Summary, Installing... and Results
The steps for these pages are the same as installation of e? studio 64-bit version.

Please refer to Chapter 2.1, step 7 onwards.

R20UT5051EJ0100 Rev.1.00 RENESAS Page 12 of 60
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2.3 Un-installation of e2 studio IDE

User can uninstall e? studio program following the typical steps to uninstall a program in Window OS.

1. Search for [Apps & features] in Window Search Box. Click on the search result to go to [Apps & features].
2. From the currently installed programs list, choose “e? studio” and click the [Uninstall] button.

3. Click the [Uninstall] button again to confirm the deletion of e? studio.

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

Note: If you have installed e? studio at multiple locations, you may not find the uninstaller in “Apps & features” of
Control Panel. In such cases, launch e? studio uninstaller located at:
{e? studio installed folder}/uninstall/uninstall.exe.

R20UT5051EJ0100 Rev.1.00 RENESAS Page 13 of 60
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2.4  Update e? studio (64-bit version)

1. Download the new version of e? studio offline installer from Renesas website
http://www.renesas.com/e2studio _download

2. Double-click to run the installer downloaded in step (1). The installer will detect the existing version and user
can choose to upgrade or install the new version of e? studio to a different folder.

[Upgrade] — Update the existing version of e? studio
[Install] — Install 2 studio to a new location
Note: It is recommended to choose [Install] option and install new version of e? studio in a new folder.

=
Renesas e? studio 2021-04 Setup .2 E N ESAS

e2 studio version 21.4.0.R20210304-2109 is already installed.
What do you want to do?

Upgrade
Upgrade to version 21.4.0.R20210330-1207.
Location: C:\Renesas\e2_studio

Install
Install to a different location.

v202103301352 User: All Users < Back Next > Install Cancel

Figure 2-18 Upgrade e? studio From Offline Installer

Click [Next] to proceed.

Follow the steps shown in Section 2.1 to install the e? studio IDE.

R20UT5051EJ0100 Rev.1.00 RENESAS Page 14 of 60
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25 Installation of Compiler Package

e? studio installer could install compiler packages during e? studio installation with valid Internet connection.
However, in situation where Internet connection is not available during e? studio installation, compiler packages
can be installed later from compiler package installation files from the web site shown below.

Compiler packages are available at each distribution sites. Please follow the installation guides at the download

pages.

Renesas Toolchain for RX Family: http://www.renesas.com/rx_c

Renesas Toolchain for RL78 Family: http://www.renesas.com/rl78 ¢

LLVM & GNU Toolchain for RL78 Family: https://llvm-gcc-renesas.com/rl78-download-toolchains/

GNU Toolchain for RX and RL78 Family: https://llvm-gcc-renesas.com/rx-download-toolchains/

To check for compilers already installed, click

&

from the toolbar or click [Help] — [Add Renesas Toolchains]

to open Renesas Toolchain Management as shown below. Check the desired toolchain to integrate it in 2

studio.

If desired compiler is not listed, click [Add...] and specify the installed location.

ﬁ Preferences

Launch ! A
Logging
My Rene
Renesas
Smart B
Smart C
Smart M
Support
Tracealy:
TraceX
Task Tags
Template D
Help
Install/Update
Java
Library Hover
LinkerScript
MCU
Oomph
Remote Devel
Renesas QF
Run/Debug
Scripting
Team
Terminal
Toolchains

Tracing

LW [N TP

type filter text Renesas Toolchain Management

R

7.2.1.20170904
6.3.1.20170620
5.4.1.20160919
4.9.3.20150529

v KPIT GNUARM-NONE-EABI Toolchain

V1601
v14.02

v v Renesas CCRL
v1.09.00
v1.05.00
v1.04.00

v [] Renesas CCRX
v3.02.00
v3.01.00
v3.00.00

v KPIT GNURL78-ELF Toolchain
v14.03

v [v] GCC for Renesas RX
8.3.0.201904
4.8.4.201902
4.8.4.201803

v KPIT GNURX-ELF Toolchain
v14.03

v [] GCC for Renesas RL78
4.9.2.201801

T

C:\Program Files (x86)\GNU Tools ARM Embedded\7 2017-g4-major\
C\Program Files (x86)\GNU Tools ARM Embedded\6 2017-g2-update\
C\Program Files (x86)\GNU Tools ARM Embedded\5.4 2016q3\
C\Program Files (x86)\GNU Tools ARM Embedded\4.9 20153\

e L A T TarD £ Yr LA L A P A ety

C\Program Files (x86)\KPINMGNUARM-NONEv16.01-EABI\arm-none-eabi\arm-none-eabi\,
C\Program Files (x86)\KPINMGNUARM-NONEv14.02-EABI\arm-none-eabi\arm-none-eabi\,

C\Program Files (x86)\Renesas\RL78\1_9_0\

C\Program Files (x86)\Renesas\RL78\1_5_0\

C\Program Files (x86)\Renesas\RL78\1_4 0\

C:\Program Files (x86)\Renesas\RX\3_2_0\

C:\Program Files (x86)\Renesas\RX\3_1_0\

C\Program Files (x86)\Renesas\RX\3_0_0\

C\Program Files (x86)\KPIT\GNURL78v14.03-ELF\r178-elfy,

C\Program Files (xB6)\GCC for Renesas RX 8.3.0.201904-GNURX-ELF\rx-elf\r«-elf\
C\Program Files (x86)\GCC for Renesas RX 4.8.4.201902-5P1-GNURX-ELF\rx-elf\rx-elf\,
C\Program Files (x86)\GCC for Renesas RX 4.8.4.201803-GNURX-ELF\rx-elf\r«-elf\

C\Program Files (x86)\KPIT\GNURXv14.03-ELF\rx-elf\rx-elf\

C:\Program Files (x86)\GCC for Renesas RL78 4.9.2.201801-GNURL78-ELF\rl78-elf\rI78-elf\

Scan... Add... Remove v

Apply and Close

Cancel

Figure 2-19 Toolchain Management
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3. Project generation

In e? studio, "Project" is a basic unit to perform build and debug operations.
This chapter describes the creation of new project and import of existing e? studio project, High-performance

Embedded Workshop IDE (described as “HEW” below) project and CS+ 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, invoke e? studio IDE from the Windows ([Start] menu) and specify a workspace

directory.

1. Click [File] — [New] — [C/C++ Project] to open new project creation wizard.

&) workspace - e? studio

File Edit Source Refactor Navigate Search Project Renesas Views Run Window Help

New Alt+Shift+N >] Renesas C/C++ Project

Open File... 4 _Makefile Project with Existing Code
2 Open Projects from File System... IE C/C++ Project

Recent Files > [T Project..

Close Editor Clrl+W Convert to a C/C++ Project (Adds C/C++ Nature)

Close All Editors Ctlsshiftewy | o, ource Folder

[ Folder

Save Ctrl+S < Source File

Save As... i Header File

Save All Ctrl+Shift+S % File from Template

Revert & Class

Vi, % Code Generator
™ Rename... =) O Other...

Ctrl+N

Figure 3-1 Open New Project Creation Wizard

2. Select template for the new project (For e.g., Renesas RX: “Renesas CC-RX C/C++ Executable Project”). If
the target device family or the toolchain were not listed, you may need to run e? studio installer to add
"Build/Debug support plugins” for the target device family. Click [Next] to proceed.

) New C/C++ Project O x

Templates for New C/C++ Project

All

CMake

Make

Renesas Debug
Renesas RA
Renesas RE

Renesas RZ
Renesas Synergy

Renesas RX

GCC for Renesas RX C/C++ Executable Project
FE A C/C++ Executable Project for Renesas RX using the GCC for
Renesas RX Toolchain.

GCC for Renesas RX C/C++ Library Project
& A C/C++ Library Project for Renesas RX using the GCC for
Renesas RX Toolchain.

Renesas CC-RX C/C++ Executable Project
f.ﬁ‘n‘e“‘ A C/C++ Project for Renesas RX using the Renesas CCRX toolchain.

Renesas CC-RX C/C++ Library Project
€& A C/C++ Library Project for Renesas RX using the Renesas CCRX toolchain.

@

< Back Finish Cancel

Figure 3-2 New Project Creation Wizard (1/6)
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3. Enter the project name. Click [Next] to proceed.

'] o x

New Renesas CC-RX Executable Project =

New Renesas CC-RX Executable Project

Project name: ‘ Tutcrial‘

Use default location
C\Users\Renesas\e2_studio\workspace\Tutorial Browse...
Create Directory for Project

default

Working sets

1 Add project to working sets

@ < Back Einish Cancel

Figure 3-3 New Project Creation Wizard (2/6)

4. Select Language, Toolchain, Toolchain Version, RTOS, RTOS Version, Target Board, Target Device and
Configurations.

Click [Next] to proceed.
Note:

"E1" or “E2” can be selected in the same way as E2 Lite in the Hardware Debug Configuration pull
down menu.

Users can select the language as “C” or “C++” according to their project. In this document, we select
“C.

@ O X

New Renesas CC-RX Executable Project —

Select toolchain, device _debug settings

Toalchain Saiti
Language: @ C O C++
Toolchain: Renesas CCRX v
Toolchain Version: v3.03.00 i
Manage Toolchains...
RTOS: None &
RTOS Version:
Device Settings Configurations
Target Board: | Custom v | Create Hardware Debug Configuration
Download additional boards... E2 Lite (RX) v

Target Device: | RSF51101AxLM [ Create Debug Configuration

Unlock Devices...

Endian: |Little M

RX Simulator ™

[[] Create Release Configuration
Project Type: Default

@ < Back Next > Cancel
Figure 3-4 New Project Creation Wizard (3/6)

R20UT5051EJ0100 Rev.1.00 RENESAS Page 17 of 60
May.31.21




Renesas e? studio

Quick Start Guide

5. Coding Assistant featu
Note:

re can be applied if necessary. Click [Next] to proceed.

e Peripheral Code Generator (CG) supports the generation of driver and peripheral function code based
on GUI settings. Functions are provided as APIs and are not limited to initialization of peripheral function.

e FIT provides drivers and codes higher layer than CG, such as communication protocol stack and sample
application programs using peripheral functions. All FIT modules are interchangeable because they are
implemented with common interfaces.

e Smart Configurator supports a single user interface that combines the functionalities of Code Generator
and FIT Configurator. Smart Configurator encompasses unified clock configuration view, interrupt

configuration view

and pin configuration view.

Peripheral Code Generator and Smart Configurator may not be available for some devices.

<]

O

New Renesas CC-RX Executable Project

Select Coding Assistant settings

(O

Use Smart Configurator ]

Do

)
)

Use Peripheral Code Generator :

Use FIT Configurator

wnload FIT Modules

Cancel

) ]

X

6. Keep the “Use Renesas Debug Virtual Console” unchecked and click [Next] to proceed.

Figure 3-5 New Project Creation Wizard (4/6)

o] O
New Renesas CC-RX Executable Project
Settings The Contents of Files to be Generated
What kind of initialization routine would you like to create?
l Use Renesas Debug Virtual Comso\el
3 -]
@ < Back | Finish Cancel

ped

Figure 3-6 New Project Creation Wizard (5/6)

7. A project summary is displayed. Click [Finish] to generate the project.
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@ O X
New Renesas CC-RX Executable Project ==
Summary of project “Tutorial”
~
TOOLCHAIN NAME : Renesas CCRX
TOOLCHAIN VERSION : v3.02.00
GENERATION FILES : v
@ < Back Next > ’: Cancel
Figure 3-7 New Project Creation Wizard (6/6)
8. A new C project named “Tutorial” is created.
& workspace - & studio - X
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help
 Debug © Tutorial HardwareDebu w0 v 45 b D R @B LD [BvA YR @EYEvYEYE YR BYR YIS Vil vy Gvov|
Q g | @/C+ # Debug & Smart Configurator # FSP Configuration
& Proj Jlorer & BSYV § = 0o ~ 9 & outline % E-o
v 1 Tutorial There is no active editor that provides an
& Includes

outline.
¥ (5 generate

[@ dbsct.c

[ hwsetup.c

[@ intprg.c

iodefine.h

[4 resetprg.c

2 shrk.c

sbrkh

stacksct.h

typedefineh

vecth

[8 vecttbl.c
v & src

[€ Tutorial.c

‘ Tutorial HardwareDebug launch

[z Problems = & Console & Smart Browser & Smart Manual 78=0
0itemns

Description

0 items selected Polling context help: (55%) -

Figure 3-8 New C Project Created

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

Notes for backing up projects:

e Project properties are stored in files or folders which filenames or folder names are prefixed with a "'

(dot), for example ".project” and ".cproject”. It is necessary to include these files or folders when
archiving the project for back-up purpose.

¢ In order to restore properties shared among projects, for instance when one project makes reference to
another project's files, please backup the whole workspace folder.
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3.2 New Debug Only Project Generation

Creating a debug only project allows user to debug an existing executable which user has already built. This

feature will automatically create a project and debug configuration for user.

Note: Products of the RH850 family can use only the debugging functions of the e? studio (users cannot create
the RH850 project in e? studio as chapter 3.1). Therefore, this chapter will introduce this feature using RH850
devices. The e? studio can be used to debug load modules in the ELF/DWARF format which were built with the

IAR Embedded Workbench from IAR Systems or the MULTI IDE from Green Hills Software.
To create a debug only project (RH850 family is supported),

1. Click [File] — [New] — [C/C++ Project] to open new project creation wizard.

@) workspace - e? studio
File Edit Source Refactor Navigate Search Project Renesas Views Run Window Help
[ New Alt+Shift+N >] Renesas C/C++ Project

Open File... &Y Makefile Project with Existing Code
2 Open Projects from File System... (= ¢/C++ Project

Recent Files > [ Project...

Close Editor Cirl+W Convert to a C/C++ Project (Adds C/C++ Nature)

Close Al Edit CtrlsShiftew | =, >ource Folder

ose itors r i & Folder

Save Ctrl+S ¢/ Source File

Save As... v Header File

Save All Ctrl+Shift+S ¢ File from Template

Revert & C(lass

Move % Code Generator
@ Rename... F2 9 Other...

Ctrl+N

Figure 3-9 Open Ne\;v Project Creation Wizard

2. Select template for the new project: [Renesas Debug] — [Renesas Debug Only Project]. Click [Next] to

proceed.
8 New C/C++ Project O X
Templates for New C/C++ Project
Renesas Debug Only Project
enesas Renesas Debug Only Project
v,
Renesas RA
Renesas RE
Renesas RL78
Renesas RX
Renesas RZ
Renesas Synergy
@ < Back Finish Cancel
Figure 3-10 Specify The Project Template
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3. Enter the project name. Click [Next] to proceed.

& O X
Debug Only —
Create a Debug Only project B
Project name:l DebugOnly Tutor@ I
Use default location

C:\Users\Renesas\e2_studio\workspace\DebugOnly Tutorial Browse...

Create Directory for Project

default
Working sets
[ 1add project to working sets New...

Select...

@ < Back Finish Cancel

Figure 3-11 Specify Project Name

Select debug hardware (e.g. “E2 (RH850)"), target device (e.g. R7TF701007xAFP). Note that these settings

should be consistent with the settings to build the executable file. Then specify the location of prebuilt
executable file (i.e. executable file built in other IDEs) which should be built as ELF/DWARF format to be

recognized by debugger. Click [Finish] to create the project.

a8

Debug Only

Debug Only Project

Debug Hardware Device Settings

).

® Hardware Target Device: [R7F701007xAFP
E2 (RHE50) V]
O Simulator

Unlock Devices...

Endian: ‘ Little

e |

Device Executable

Executable Path: IIS+\RH8507F1LjutoriaLAnaIysis\DefaultBuild\RH850}1LﬁTutoriaIfAnalysis.abs l

< Back Next >

Cancel

Figure 3-12 Specify Project Settings
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5. The project named “DebugOnly_Tutorial” is created. User can only modify the debug configuration of this

project and start the debugging.

Qworkspace - DebugOnly_Tutorial/DebugOnly_Tutorial DebugOnly.launch - e? studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

4 Debug 4 DebugOnly_Tutorial De w i

- LR B Al g

(B~ R v R Eve v~ G g @~
Q [ ®|/Ec/Cr+ % Debug

& Project Explorer 1 E %7 £ = O & DebugOnly_Tutorial DebugOnly.launch £ ==
v & DebugOnly_Tutorial 1 <?xml version="1.8" encoding="UTF-8" standalone="no"?> ~
DebugOnly Tutorial DebugOnly.Jaunch 2 <laun:hConFigura?ion type="com.renesas.cdt.launch.dsf.gdbremote.launchConfigurat
Ay vlols — 3 <booleanAttribute ke .setStepMode" value="false"/>
4 <stringAttribute ke; com.renesas.cdt.core.initCommands" value=""/5>
5 <stringAttribute key="com.renesas.cdt.core.ipAddress" value="localhost"/>
6 <stringAttribute key="com.renesas.cdt.core.jtagDeviceId" value="com.renesas.
7 <booleanAttribute key="com.renesas.cdt.core.loadImage" value="true"/>
8 <stringAttribute key="com.renesas.cdt.core.optionInitCommands” value=""/>
9 <intAttribute key="com.renesas.cdt.core.portNumber” value="61234"/>
10 <stringAttribute ke com.renesas.cdt.core.runCommands” value:
11 <stringAttribute key="com.renesas.cdt.core.secondGDBExe" value=
12 <intAttribute key="com.renesas.cdt.core.secondGdbPortNumber"
13 <stringAttribute key="com.renesas.cdt.core.serverParam" value:
14 <booleanAttribute key="com.renesas.cdt.core.setResume" value=
15 <booleanAttribute ke com.renesas.cdt.core.setStopAt" value=
16 <stringAttribute key="com.renesas.cdt.core.stopAt" value="mail
17 <stringAttribute key="com.renesas.cdt.core.targetDevice" value="R7F701007XAF
18 <booleanAttribute ke com.renesas.cdt.core.useRemoteTarget” value="true"/>
19 <stringAttribute key="com.renesas.cdt.launch.dsf.IO_MAP" value="${support_ar
20 <booleanAttribute key="com.renesas.cdt.launch.dsf.USE_DEFAULT_IO_MAP" value=
21 <stringAttribute key="com.renesas.cdt.launch.dsf.launchSeqType" value="com.r
22 <stringAttribute key="com.renesas.cdt.launch.dsf.serverPath" value="$¢{renesa
23 <booleanAttribute key="com.renesas.hardwaredebug.elrh850.el_pwr" value="fals
24 <stringAttribute key="com.renesas.hardwaredebug.elrh850.mainFreq" value="8.0
25 <booleanAttribute key="com.renesas.hardwaredebug.elrh850.mask.hldrq" value="'v

< >

[# Problems # B Console @ Smart Browser % Smart Manual

0 items

Description

& Tutorial

£ Smart Configurator & FSP Configuration
& Outline £-nm

There is no active editor that provides an
outline.

Figure 3-13 Debug Only Project Is Created
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3.3 Import Existing Projects into Workspace

The migration guideline between integrated development environments (i.e. import CS+/HEW projects to e?
studio, or export to CS+) can be found at the following site.

https://www.renesas.com/us/en/software-tool/migration-tools-ide

To import an existing e? studio project to current workspace, please follow below instructions. These steps import
a sample project from Renesas website to use for demonstrating debugging features in section 5.4.

1. Download the sample code for RX64M by searching for “RX64M Renesas Starter Kit Sample Code for e
studio” from Renesas website: https://www.renesas.com.

RENESAS

EXY © - G &

PRODUCTS APPLICATIONS DESIGN & SUPPORT BUY & SAMPLE ABOUT

Search

Search

Found 65 results t

Filter by Type
RXB4M Renesas Starter Kit Sample Code for e2 stugio Document (57
arch for specific strings (e.g. “wireless power') and require/exclude terms with Story (2)

Search tips: use guo
£.5, wireless pow r,or ireless;

SEARCH » Document Type Filter
Application Note (45}
by | Releancy v | Order Dese ¥

Brochure (6)

[ RX64

Sample

esas Starter Kit Sample Code for 2 studio ]
6,99 ME ZIF)

Decument - Mar 18, 2015

Software Type Filter

RX64M Renesas S

tarter Kit Sample Code for e2 studio

A s et v @ w i S

PRODUCTS  APPLICATIONS DESIGN & SUPPORT BUY & SAMPLE  ABOUT

stalling,
re described in the
chalf of the licensee for whom
sally bound by the

behalf of and bind the Licensee. IF THE LICENSEE DOES NOT AGREE TO THE TERMS CONTAINED IN THIS
AGREEMENT, OR IF YOU DO NOT HAVE THE RIGHT, Pt ND: AUTHOGRITY TO ACT ON BEHALF OF
AND BIND THE LICENSEE, DO NOT SELECT T TTON OR OTHER BUTTON OR
MECHANISM DESIGNED TO ACKNOWLEDGE \NCE OF THE AGREEMENT, AND DO NOT
DOWNLOAD, INSTALI 55, OR OTHE OPY OR USE ALL GR ANY PORTION OF THE LICENSED
SOFTWARE, RENESAS PERMITS THE LICENSEE TO DOWNLOAD, INSTALL, ACCESS, OR OTHERWISE COPY
OR USE THE LICENSED SOFTWARE (INCLUDING THE FUNCTIONALITY OR FEATURES THEREQF) ONLY IN
ACCORDANCE WITH THE AGREEMENT.

| AccepT AND DOWNLOAD

Figure 3-14 Download The Sample Code
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2. In €? studio, select [File] — [Import]
8} workspace - € studio
Edit Source Refactor Navigate Search Project Re
New Alt+Shift+N >
Open File...
. Open Projects from File System...
Recent Files >
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+S
Save As...
Save All Ctrl+Shift+S
Revert
Move...
= Rename... F2
& Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P
l = Import... ]
i Export...
Properties Alt+Enter
Switch Workspace >
Restart
Exit
Figure 3-15 Import The Sample Project
3. Inthe [Import] dialog, select [General] — [Existing Projects into Workspace]. Click [Next].
Q Import O X
Select "
=i
Create new projects from an archive file or directory.
Select an import wizard:
type filter text
v = General A
{E Archive File
4 CMSIS Pack
) CMSIS Pack
L‘? Existing Projects into Wcrkspacel
2 File System
w GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded
[l Preferences
2 Projects from Folder or Archive
% D, 21 lramart Evicti I 11 Deainct inta \Marlens v
@ < Back Finish Cancel
Figure 3-16 Select Import Wizard
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4. In the [Import Projects] dialog, select “Select archive file”. Click [Browse] then select the downloaded zip file

Q Import O x
Import Projects B
Select a directory to search for existing Eclipse projects. 4
() Select root directory: Browse...
(®) Select archive file: ‘ ‘ "l Browse...
Projects:

Select All

Deselect All

Refresh

Options

Search for nested projects

Copy projects into workspace
[ ] Close newly imported projects upon completion
[T Hide projects that already exist in the workspace
Working sets

[ ] Add project to working sets

New...
Select...
@ < Back Next > Finish Cancel

Figure 3-17 Select Project Location To Import
5. The project “Tutorial” will be listed in “Projects”. Check “Tutorial” then click [Finish]

Q Import O X
Import Projects —
o,

Select a directory to search for existing Eclipse projects.
(O Select root directory: Browse...
(®) Select archive file: Browse...
Projects:

[ ] RTC (an_r01an2218eg0100_rx64m_rsk/Workspace/RTC/) ~ Select All

[] System_Input_Capture (an_r01an2218eg0100_rx64m_rsk/\Workspace/Syster Sl
Timer PWM (an r01an2218eg0100 rx64m rs. orkspace/Timer PWM/) meatle
Tutorial (an_r01an2218eg0100_rx64m_rsk/Workspace/Tutorial/) v

>

<

Options

Search for nested projects

Copy projects into workspace
Close newly imported projects upon completion
[ ] Hide projects that already exist in the workspace

Working sets

D Add project to working sets New...

Select...

@ < Back Next > Cancel
Figure 3-18 Complete Project Import
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6. Right click on the imported project and select “Upgrade Legacy e? studio Projects...”

g workspace - e? stu
File Edit Source Ref New > b

45 Deh Go Into

Open in New Window

& Project Explorer Show In Alt+Shift+W >

v = Tutorial [Releas = Copy Ctrl+C
&l Includes Paste Ctrl+V
& src ¥ Delete Delete
= custom.bat Source >
= Description.tx Move...
= Tutorial Hardy Renames [

= Tutorial Releat
1 Import...

Export...

— [

Upgrade Legacy e2 studio Projects...

Build Project
Clean Project

Figure 3-19 Upgrade The Imported Project

7. Select “Tutorial” project and click [Finish]

] O X

Upgrade Legacy e2 studio Projects

Select projects to upgrade

(= Tutorial [Release; '

Figure 3-20 Finish The Upgrading
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8. Open the project properties, select [C/C++ Build] — [Settings] in the left pane. Select tab [Toolchain] and

select the latest toolchain for the project. Click [Apply and Close].

ﬁ Properties for Tutorial K
type filter text Settings e M
Resource .
Builders Confi i Hard Deb Acti M Confi i
- ~
C/Cs Buld onfiguration: |HardwareDebug [ Active ] anage Configurations...
Build Variables
Environment & Tool Settings Device # Build Steps Build Artifact ¢ Binary Parsers @ Error Parsers
Logging
Enable toolchain integration
Stack Analysis Current Toolchain
Tool Chain Edi Toolchain: Renesas CCRX
C/C++ General Version:  v2.01.00
MCU . . .
. Change Toolchain (click Apply before switching tabs)
Project Natures 1
Project Reference: Toolchain:| Renesas CCRX v
Renesas QF Version: (v3.03.00 v
Run/Debug Settir
Task Tags
Validation
< > N7
@ Apply and Close ‘ Cancel
Figure 3-21 Update Project Toolchain
9. Build the project and make sure that it is successful.
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4. Build

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

4.1

Build Option Settings

A new project built with default option can work properly. However, if user would like to change build options
(e.g. toolchain version, optimization options, etc.), please follow the following steps before building the project.

1. Right click on project “Tutorial” and select [Properties] or click B! button to open the Properties window.

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

& workspace - €? studio
Eile Edit Source Refactor Na

# Debug

i Project Explorer 2

v i Tutorial [HardwareDebug
# Binaries
& Includes
2 src
= HardwareDebug
= custom.bat
= Description.txt
= Tutorial HardwareDebuc
=| Tutorial Release.launch
| Code Generator

L\ [./

]

New

Go Into

Open in New Window
Show In

Copy
Paste

Delete
Source
Move...
Rename...
Import...
Export...
Build Project
Clean Project
Refresh
Close Project

Close Unrelated Project

Build Targets
Index
Build Configurations

Run As
Debug As

Restore from Local History...

MISRA-C

C/C++ Project Settings
Save build settings report
Change Device

Run C/C++ Code Analysis
Team

Compare With

System Explorer
Command Prompt

Configure

Alt+Shift+W >

Ctrl+C
Ctrl+V
Delete

>

F2

F5

>
Ctrl+Alt+P

>

[

Properties

Alt+Enter ]

Figure 4-1 Open The Properties Window
RENESAS
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2. Click [C/C++ Build] — [Settings] — [Toolchain] to view or change toolchain version.

Click the “Versions” option to change toolchain version (if additional toolchain is installed).

Q Properties for Tutorial O X
. . C v ow 8
type filter text Settings 8
Resource ~
Builders Confi i Hard Deb Acti M Confi i
. ~
v C/Ct+ Build onfiguration: HardwareDebug [ Active ] anage Configurations...

Build Variables

Environment # Tool Settings Device # Build Steps " Build Artifact & Binary Parsers @ Error Parsers

Enable toolchain integration

Stack Analysis Current Toolchain

Tool Chain Edi Toolchain: Renesas CCRX
C/C++ General Version:  v3.03.00
MCU

) Change Toolchain (click Apply before switching tabs)
Project Natures

Project Reference: Toolchain|| Renesas CCRX i
Renesas QF Version: ||v3.03.00 &
Run/Debug Settir
Task Tags
Validation
< > i

@ Apply and Close Cancel

Figure 4-2 Change Toolchain Version

3. Click [C/C++ Build] — [Environment] to set build option and add or edit the environment variables.

& Properties for Tutorial O X
type filter text Environment v
Resource

Builders

~ C/Ctt Build Conﬁguration:[HardwareDebug [ Active ] ] | Manage Configurations..
) Buld Vanables
Environment variables to set Add
0gging

Settings Variable Value Origin Seledt...

Stack Analysis AMS_KEEP_FILE  ${synergyKeep.. USER:PR..

Tool Chain Edi | | AMS_LICENSE_P... ${synergylicens... USER: PR... Edit...
C/C++ General ArtifactName Tutorial BUILD SY... Delete
MCU CWD C\Users\Renes... BUILD SY... Undefine
Project Natures PATH C:\Program File... BUILD SY...

Project Reference: PWD C\Users\Renes... BUILD SY...
Renesas QF TCINSTALL C\Program File... BUILD SY...
Run/Debug Settir TC_VERSION v3.03.00 BUILD SY...
Task Tags
Validation (®) Append variables to native environment
O Replace native environment with specified one
< > Restore Defaults Apply

@ Apply and Close Cancel

Figure 4-3 Build Environment Settings
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4. Setting Build Options

Right click on a project in the Project Explorer and select [Properties] or click % putton to open the
Properties window.

Build options for compiler and linker, etc. can be set on "C/C ++ Build" — "Settings"— “Tool Setting” tab.
User could set all build settings under ‘“Tool Settings’ tab.

The “Build configuration” can be switched via “Configuration:” dropdown list at the top of the window. Each
build configuration manages a set of build options.

Click [Apply and Close] to save the build setting changes.

type filter text Settings Build configuration name Grow v
Resource a
Builders

Configuration: HardwareDebug [ Active | v Manage Configurations...

& Tool Settings Joolchain Device # Build Steps ' Build Artifact m Binary Parsers © FError Parsers

v & Common

v C/C++ Build
Build Variables
Environment

Logging

Command: | carx

Tool Chain Editor &CPU All options: | -isa=rv2 -fpu -include="C:\PROGRA~2\Renesas\RX A
C/C++ General 2 PIC/PID \2_8_O\include","C\workspace_e2s7_O\Tutorial\src
MCU v & Compiler A v
Project References 2 Source |
Renesas QE (2 Object ings: X . .

. o Bxpert settinds: Confirm settings in command format
Run/Debug settings Lo Command [ ¢ oMMAND} ${FLAGS} $INPUTS |
Task Repository 2 Optimization line pattern: { Rl ) }
2 Output

2 MISRA C Rule Check
(2 Miscellaneous
(2 User

® Assembler

& Linker

% Library Generator

> ® Converter

List of settings

Linker option specifies the section alignment,

@ Apply and Close

Cancel

Figure 4-4 Build Option Settings

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 (x86)\Renesas\RX\3_ 2 ©\doc\ "

Note: There is "Toolchain Editor" under "C/C++ Build", please do not change the configuration. The Toolchain
editor is used for toolchains which are NOT supported by Renesas build support plugins.

R20UT5051EJ0100 Rev.1.00
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4.2 Build A Sample Project
A project can be built by the steps below:

1. Right click on the project and select [Build Project].

e e
¥ Project Explorer i3 LT Erre

— Build Project
Vl'[;_—,c' Tutorial [Hardware[}ehug]] [ Qe e ]

~ [ Includes Clean Project

@ C:/Program Files (x8 - Refresh F5
1=l Tutorial/generate Close Project
w [ generate

& db Close Unrelated Projects
sct.c

Figure 4-5 Build A Sample “Tutorial” Project
2. Check 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 or *.elf), hence
“Tutorial.abs” has to be converted to “Tutorial.x” for the debugging in e? studio IDE.

&l Consale 53 = B

CDT Build Console [Tutorial]
Extracting support files...

17:35:27 **** Incremental Build of configuration HardwareDebug for project Tutorial *%%*
make -j4 all

'Build complete.’
17:35:28 Build Finished. @ errors, @ warnings. (tock 5@81ms)

Figure 4-6 Project Is Built Successfully.

3. In some cases, the build can be unsuccessful. The console window will show error messages, please check
it and revise the source code or configuration and rebuild the project

&L Problems 2 Console % [ Properties [ Stack An.. 24 Peripher.. ¥ Device To... & Code Pre.. % Search 0 Memory ~ =

oG EREEEI#E Y3
CDT Build Console [Tutorial]
-utts ~
-nomessage
-output=obj
-obj_path="src"
-debug
-outcode=utfs8
-nologo
ccrx -subcommand:“src:cSubCommand.tmp“ "../src/Tutorial.c"
../src/Tutorial.c(26):E@520020:Identifier "uint8_t" is undefined
make: *** [src/Tutorial.obj] Error 1
'src/subdir.mk:17: recipe for target 'src/lutorial.obj’ failed
17:02:06 Build Failed. 2 errors, @ warnings. (took 7@7ms)
(V]
< >

Figure 4-7 Unsuccessful Build Shows Error Messages
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4.3 Export Build Configuration Settings

The Project Reporter feature can export project and build configuration settings from e? studio IDE to a file for
easy checking and comparison of project/build environment settings.

1. Right-click at [Project Explorer] to pop up the context menu

2. Select [Save build settings report] to save build settings report

&) workspace - ¢? studio
File Edit Source Refactor Ne

# Debug

5 Project Explorer 2
= Tutorial [HardwareDebu

E\ [/

#F O

rs

Show In

Copy
Paste

Delete
Source
Move...
Rename...
Import...
Export...
Build Project
Clean Project
Refresh
Close Project

Close Unrelated Project

Build Targets

Index

Build Configurations
Run As

Debug As

Team

Compare With

Restore from Local History...

MISRA-C
C/C++ Project Settings

Alt+Shift+W >

Ctrl+C
Ctrl+V
Delete

>

F2

F5

>
Ctrl+Alt+P

Save build settings report

%

K B ®

Change Device

Run C/C++ Code Analysis
System Explorer
Command Prompt
Validate

Configure

Source

Properties

Alt+Enter

Figure 4-8 Project Reporter
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5. Debug

This chapter describes the usage of debug configuration and key debugging features for e? studio. The following
illustration refers to “Tutorial” project built (in Chapter 4.2) and based on hardware configuration E2 emulator Lite
and RSK RX64M board.

Firstly, open “Tutorial” project workspace in e? studio IDE and click [Debug] perspective.

‘ & C/C++| ** Debug ]!- Smart Configurator & FSP Configuration

Figure 5-1 Switch To [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 the debugger in the [C/C++]
perspective, IDE will 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 “e2 studio User Guide” as described in chapter 6.
5.1 Change Existing Debug Configurations

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.

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

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

8 workspace - e? studio — x
File Edit Source Refactor Navigate Search Project Renesas Views Window Help
4 Debug E Tutorial Release . Renesas Device Partition Manager R-BlA-@ R @~ &\ag [P 2o ® o
@ TraceX 5 Q no launch history) pfigurator & FSP Configuration
& Project Explorer & BESY E =0 & Tracealyzer > Debug g=0B
v & Tutorial [HardwareDebug] @ Run Ctrl+F11 l Debug ConfisurationE... ctive editor that provides an
4 Binaries 1% Debug F11 Organize Favorites...
i ndludes Run History >
:C Avarebeh O RunAs 2
= narcwarelebug Run Configurations...
= custom.bat
= Description.txt Debug History >
2 Tutorial HardwareDebug.launch Dobug A
= Tutorial Release.launch l Debug Configurations...
Breakpoint Types >
Ctrl+Shift+B
e Method Breakpoint
= Skip All Breakpoints
Remove All Breakpoints
@ External Tools >
[ Problems ¢ & Console @ Smart Browser & Smart Manual 7&-o
4 items
Description -
i Infos (4 items)
< >

Figure 5-2 Open Debug Configurations Window
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2. In “Debug Configurations” windows, go to [Renesas GDB Hardware Debugging] > [Tutorial
HardwareDebug]. Click on the [Main] tab to ensure the load module is “Tutorial.x”.

&) Debug Configurations O X
Create, manage, and run configurations @\
FaERRX BT~

Name: ‘ Tutorial HardwareDebug ‘

type filter text
[1 C/C++ Application

?& Debugger| & Startup & Common| % Source

[E] C/C++ Remote Application ezt
£ EASE Script ‘ Tutorial Browse...
[=1 GDB Hardware Debugging C/C++ Application:
= GDB OpenOCD Debugging ‘IHardwareDebuq\Tutorial.x l
[ GDB Simulator Debugging (RH850)
Variables... Search Project... Browse...
F Java Applet
[ Java Application Build (if required) before launching
@ Launch Group Build Configuration: Use Active ~
IZL Remote Java Application
v [ Renesas GDB Hardware Debugging ) Enable auto build O Disable auto build
= Tutorial HardwareDebugj (®) Use workspace settings Configure Workspace Settings...
[ Tutorial Release
[7 Renesas Simulator Debugging (RX, RL78)
Filter matched 14 of 17 items Revert Apply
@ Close

Figure 5-3 Select Load Module

3. Switch to the [Debugger] tab, set “E2 Lite (RX)” as the debug hardware and “R5F564ML” as the target
device.

Mame:‘ Tutorial HardwareDebug

El Main| % Debugger| # Startup | % Source| & Common

Debug hardware: |E2 Lite (RX) ~ Target Devicej ROFS64ML

Figure 5-4 Select Target Device

4. Under the [Debugger] tab, go to the [Connection Settings] sub tab which is related to emulator connection.
The following example is based on the environment with E1 emulator and RSK RX64M board:

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

Note: Extal frequency is the value printed on the oscillator device on your board.

e Connection with Target Board

— Connection Type = “JTag”
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— JTag Clock Frequency [MHz] = “6.00”
— Hot plug = “No”
Hot plugin feature is only available with the device which has the capability. Please refer to device
Hardware manual for "On chip debugger" specifications for the details.
e Power
— Power Target From The Emulator (MAX 200mA) = “No”
Choose "Yes" if you would like to supply power through an emulator, when external power is
unplugged. Choose "No" if external power is plugged.
e Communication Mode
— Mode = “Debug Mode”
Another communication mode "Write On Chip Flash Memory" is used for flashing codes including ID

code area, however debugger will be disconnected after flash.

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, be cautious to verify the board and emulator settings before
connection.

Name: | Tutorial HardwareDebug

B Main % Debuggen| ¥ Startup| & Common | &~ Source

Debug hardware: E2 Lite (RX) v | Target Device: R5F564ML

GDB Settingsl Connection Settings] Debug Tool Settings

Main Clock Source EXTAL VoA
Extal Frequency[MHz] 24,0000
Operating Frequency [MHz] 48
Permit Clock Source Change On Writing Internal Flash Memory Yes v

v Connection with Target Board
Emulator (Auto)
Connection Type JTag v
JTag Clock Frequency[MHz] 6.00 v
Fine Baud Rate[Mbps] 1.50
Hot Plug No v

v Power
Power Target From The Emulator (MAX 200mA) v
Supply Voltage (V) 3.3

v CPU Operating Mode
Register Setting Single Chip v
Mode pin Single-chip mode v
Change startup bank No
Startup bank Bank 0

v Communication Mode
Mode v

Figure 5-5 Change Connection Setting

5. Switch to [Debug Tool Settings] sub tab which is related to debugger behavior, please refer to the e? studio
Help content at "e? studio User Guide" — "Debugging Projects" for the details.
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& Debug Configurations O X
Create, manage, and run configurations ﬁ\
FeREX BT~

Name:‘ Tutorial HardwareDebug |

type filter text
] C/C++ Application

‘ E Main % Debugger # Startup % Source| ™ Common

[€ C/C++ Remote Application Debug hardware: E2L|te RA) | Target Device: RSF564ML
' EASE Script
=] GDB Hardware Debugging GDB Settings Connection Settings| Debug Tool Settings
[£1 GDB OpenQCD Debugging vio A
& GDB Simulator Debugging (RH850) Use Default IO Filename Yes v
# Java Applet 10 Filename ${support_area_loc}
1 Java Application ¥ General Debug
& Launch Group Reset After Reload Yes v
Z Remote Java Application v Memory

v [ Renesas GDB Hardware Debugging Endian Little Endian v

7 Tutorial HardwareDebug Verify On Writing To Memory No v

1 Tutorial Release Internal Flash Memory Overwrite [1158]

[ Renesas Simulator Debugging (RX, RI

ernal Memory Areas L8]

Work RAM Start Address 0x1000
Work RAM Size (Bytes) 0x500
v System
Debug the program re-writing the on-chip PROGRAM ROM No v
Debug the program re-writing the on-chip DATA FLASH No v o
44 Chbmwd /Chmm Cirommbinmem Cabblom
< >
Filter matched 14 of 17 items FEgE Apply

Figure 5-6 Change Debug Tool Settings
e Memory
— Endian = “Little Endian”
Endian setting of debugger memory reference. This configuration does not affect to target program
behavior.
— “Internal Flash Memory Overwrite”, "External Memory Areas"

These configuration control to allow/deny flashing blocks upon module downloads. Uncheck specific
memory blocks if you would like to reserve the contents.

6. Click [Apply] button to confirm the settings. Then click [Debug] to-launch debugger.

7. 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 “resetprg.c”.

~ [c7] Tutorial HardwareDebug [Renesas GDB Hardware Debugging]
W ,_'E,} Tutorialax [1]
w 8 Thread #11 (single core) (Suspended : Signal : SIGTRAP: Trace/breakpoint trap)
= PowerOMN_Reset_PC() at resetprg.c:88 (uffc00000
p| ne-elf-gdb -m-force-v2 (7.8.2)
g GOB server

Figure 5-7 User Target Connection In The [Debug] View
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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.

1. Repeat step 1 in section 5.1 to open “Debug Configurations” window.

2. 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. User can rename it to identify the settings by typing in the “Name” textbox then click [Apply]

button.

Q Debug Configurations O X
Create, manage, and run configurations < ‘&*

CE B Y ~ Mame:l NewDebugConfig‘ l |
‘ fype filter text E Main | % Debugger| ¥ Startup| % Source| & Common

] C/C++ Application ~

[ C/C++ Remote Application Debug hardwarg: E2 Lite (RX) v | Target Device: | R5F564ML

= EASE Script

£ GDB Hardware Debugging GDB Settings Connection Settings Debug Tool Settings

=] GDB OpenOCD Debugging GDB Connection Settings

GDB Simulator Debugging (RHE50) (® Autostart local GDB server Host name or IP address: localhost

= Java Applet

= pp- _ (O Connect to remote GDB server SO e 61234

@ Java Application

@ Launch Group GDB

Z Remote Java Application
« & Renesas GDB Hardware Debugging GDB Command: | rx-elf-gdb -rx-force-v2 Browse... Variables...

i D Step Mode
'EI Tutorial HardwareDebug (1)'
7 Tutorial Release

1 Renesas Simulator Debuaaina (RX. Rl Y
L4 >
Filter matched 15 of 18 items T ALl

@ Close

Figure 5-8 Duplicate A Selected Debug Launch Configuration

3. The debug launch configuration can be configured as described in chapter 5.1. For example, change the
Debug Hardware to “E2 Lite (RX)".

4. |If the launch configuration was added with [local] and * (red star) marker, it is not yet attached to any project.
Then please specify the project name in the Common tab.

Name: | Tutorial HardwareDebug ‘

El Main | % Debugger ¥ Startup & Sourcelﬁgommon l

Save as

Local file
Shared file: ‘ \Tutorial ‘ Browse...

Figure 5-9 Attach Launch Configuration To Specific Project
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5.3 Launch Bar

This section explains the usage of ‘Launch Bar’, which is supported from V6.0.0 or later version.
Launch Bar located in the toolbar area of e? studio main window.

The interface is as shown below to build and debug for the selected launch target.

File Edit Source Refactor Mavigate Search Project RenesasViews Run Window Help

& 3 ] %5 Debug [c7] myprj HardwareDebug |y
L3 7 ¥

Select build/debug target first

Buttons to perform build/launch debug for selected target

Figure 5-10 Launch Bar Interface

Launch Bar buttons behave as follows:
. @, | button builds the load module of the selected launch configuration.

Note: There is another build button @ ~ in the "File toolbar" that builds active build configuration of Project

Explorer, while the launch bar does not reflect the active state in Project Explorer.

. % ] | buttons are trigger of debugger launch and terminate the selected launch target.

Launch Bar and build button can be hidden through the following dialog.
e Click [Window] menu — [Preferences], then click [Run/Debug] — [Launching] — [Launch Bar]
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5.4 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.

The following are some useful buttons exist in the [Debug] view:

| Step Into (F5) || Step Over (F6) || Step Return (F7) |

File Edit Source Rfactpr

-4 Mew Connection...

Mavigate Search Project Renesas Views Run Window Help

[£7] Tutorial HardwareDebug A
R BB S OIS ® AR

Terminate
(Cltrl+F2)

Figure 5-11 Useful Toolbars In Debug Views
The program is run by clicking UF button 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 _-. button or [F5] can be used for stepping into the next method call at the currently executing line of code.

e = button or [F6] can be used for stepping over the next method call (executing but without entering it) at
the currently executing line of code.

e [I= button can be clicked again to resume running.

To stop the debugging process, Iil 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 ¥ button can be clicked to start new debug session.

. % button can be clicked to reset the program to entry point at the PowerOn Reset.
e -, button is used for re-downloading the binary file to target system.

Note: To demonstate the features in following section, please use the sample code for RX64M from Renesas
website as instruction in section 3.3.
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5.4.1 Breakpoints View

The Breakpoints view stores the breakpoints that were set on executable lines of a program. If a breakpoint is
enabled during debugging, the execution suspends before that line of code executes. e? studio allows software
and hardware breakpoints to be set explicitly in the IDE. Any breakpoints added via double click on the marker
bar are by default hardware breakpoints. If the hardware resources are not there then the breakpoint setting will
fail. In case of a hardware breakpoint setting failure, an error message will prompt the user to switch to a
software breakpoint.

To select a default Hardware or Software breakpoint type:

¢ Right-click on the marker bar to pop up the context menu. For a hardware breakpoint, select [Breakpoint
Types] — [e? studio Breakpoint]. For a software breakpoint, select [Breakpoint Types] — [C/C++
Breakpoints].

To set a breakpoint:

1. Open “r_cg_main.c”, double-click on the marker bar located in the left margin of the [C/C++ Editor] pane to
set a breakpoint. A dot ¥ (Hardware breakpoint) or ¥ (Software breakpoint) is displayed in the marker bar
depending on the [Breakpoint Type] selected. [Breakpoint Type] is hardware breakpoint by default.

2. Alternatively, right-click at the marker bar to choose [Toggle Hardware Breakpoint] or [Toggle Software
Breakpoint] to set a hardware breakpoint ¥ or a software breakpoint #.

3. Click [Windows] — [Show View] — [Breakpoints] or icon e (or use shortcut key [ALT] + [Shift] + [Q], [B]) to
open the [Breakpoints] view to view the corresponding software breakpoints set. Software breakpoints can
be enabled and disabled in the [Breakpoints] view.

To disable breakpoints, users can choose to disable specific breakpoints or to skip all breakpoints:

1. To disable a specific breakpoint, right-click on the Software breakpoin r Hardware breakpoint  located in
the left margin of the [C/C++ Editor] pane and select [Disable Breakpoint], or uncheck the related line in the

Breakpoints view. A disabled breakpoint is displayed as a white dot ( = or ).

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

* Debug = S %[+ e ¢ =8 g r_cg_main.c = -5 % Brea... = -5
~ [ Tutorial HardwareDebug [Renesas GDB Hardwar 84 /* End user code. Do not edit comment generated a FXREBHA | BEG| N §
v @ Tutorialx [1] [cores: 0] 85 (" [v| @ r_cg_main.c [line: 100] [type: Hardware] )
i ) 86
~ o Thread #1 1 (single core) [core: 0] (Suspen: 87 void R_MAIN_UserInit(void);
= main() at r_cg_main.c:100 Oxffc00b08 89 #* Function Name: main[]
¥ x-elf-gdb -rx-force-v2 (7.8.2) 94 ffceebe3 =void main(void)
» Renesas GDB server (Host) 95 {
96 ffcoebes R_MAIN_UserInit();
/* Start user code. Do not edit comment gen
/* Initialise the switch module */
£fcoebes| R_SWITCH_Init();
/* Set the call back function when SW1 or S|
103 ffceebec R_SWITCH_SetPressCallback(cb_switch_press);
/* Initialise the debug LCD */ No details to display for the current selection.
106 ffcoobl6 R_LCD_Init();
/* Displays the application name on the deb
109 ffceebla R LCD Display(@, (uint8 t *)" RSK+RX64M "); ¥
< > < >
\, 7
Figure 5-12 [Breakpoints] View
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5.4.2 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.

(%)= Variables ®g Breakpoints }ilf Registers | 69" Expressions 7 | @® Eventpoints t E|| o XK %| - '=_/¢| & ¥ = O
Expression Type Value Address Name : adc_count &
- — Details:@ "\@'
| R adc_count uint8_t 0"0 0485 | Default:@ "\@'
Decimal:e
Hex: 8@
Binary:@
Octal:e v
< >
(€ r_cg_main.c &3 = 0
67 static uintle_t get_adc (void); A
68
62 /* Prototype declaration for lecd_display_adc */
) static void lecd_display_adc (const uintlé_t adc_result); =]

/* Prototype declaration for uart_display_adc */
static void vart_display adc (const uint8_t adc_count, const uintle_t adc_result);

Y& Variable to
static TiRES

=tore the A/D conversion count for user display */

/* Prototype declaration for led_display count */
static void led display count (const uint2_t count);

an

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

1. Click [Window] — [Show View] — [Expressions] or icon = to open the [Expressions] view

2. Drag and drop a global variable 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).

3. Inthe [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.

4. To disable the “Real-time Refresh”, simply right-click to select “Disable Real-time Refresh” menu item.
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Local variables can be added with the same way. However, the watch is not available when the program is
running out of the scope of the variable.

=Variables ® Breakpoints ! Registers %< Expressions & e® Eventpoints % Peripherals [10 Registers 50| X%K|Ics(® T8
Expression Type Value Address Multiple errors reported. A
R _adc count uint8 t 17 \021' 0x485

1) Failed to execute MI command:
I-data-evaluate-expression &(adc_result)

% Add new expre Error message from debugger back end:

No symbol "adc_result" in current context.

I adc_result Error: Multiple errors reported.\ Failed...

2) Failed to execute MI command:

-var-create - * adc_result

Error message from debugger back end:
-var-create: unable to create variable object

3) Unable to create variable object

4) Failed to execute MI command:
-data-evaluate-expression adc_result
Error message from debugger back end:

No symbol "adc_result” in current context.

5) Failed to execute MI command:
-var-create - * adc_result
Error message from debugger back end:

-var-create: unable to create variable object M
>
JC.C k¢ r_cg_main.c ® _cg_resetprg.c ==
/* Set up SCI7 receive buffer and callback function */ ~
ffceebss R_SCI7_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Enable SCI7 operations */
R_SCI7 Start();
while (1U)
/* Wait for user requested A/D conversion flag to be set (SW1 or SW2) */
ffceebfs - if (TRUE == g_adc_trigger)
{
/* Call the function to perform an A/D conversion */
ffcoebs7 adc_result = get_adc();
/* Displav the result on the LCD */ v
Figure 5-14 Add Local Variable To Expression View
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5.4.3

Registers View

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

it Registers 2

B[S Y= 0

Description i

General Purpose and FPU Register Group

MName Value
4 % General Registers
[0 0x1518 )
0irl Ox0
siet 2 0x0
0 r3 Ox0
st rd 0x10
0 rs 0x80
sl r6 0x100b
w7 0x1010
st r8 0x0
0 ro Ox0
L sl MeiTt

Name :

re

Hex:80x1518

Decimal: 5400
Octal:012430
Binary:1010100011008
Float:7.56701171e-042
Default:5400

1

I I

Figure 5-15 [Registers] View

To view the general register “r0”,

1. Click [Window] — [Show View] — [Registers] or icon UL open the [Registers] view.

2. Click “rO” 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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544 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.).

To view memory of a variable (e.g. “adc_count”),

1. Click [Window] — [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 “adc_count”.

Monitor Memory b4
Enter address or expression to moniton
|&adc_munt vl The global variable “adc_count” is presented in
memory renderings of “Hex Integer” format.
& Console | [J Memoary 52 | 4 Search S g 1 ‘=‘| t:| | <ﬁ>| B~ ¥ = 8
Menitors @ 3 3 (adc_count: 0xdB5 <HexIntegers oo .o MNejv Rendenngs...
E &adc_count ' Address @ -3 4 -7 8 -B C-F A
A a
eagepaoRaRRRE498
Be  @ooeeeze — oobBooeE | oepeRBele | boooBeRR
Ce ooeeeece  0oDRRREE  GODERERE  DERORERD
Memory Monitor for ADG  GEE0GROD  DODDGOOD  GOOOOGDO  0OOROBC
‘ade_count” is specifid by o[ emmooen | oo | “emmcooe |~ coommes
the address “&adc_count” 560 00000000  OOGODOGD  ©OOOORE  0DDOBEAD
BegapeRERE0885168 h
Figure 5-16 [Memory] View (1/2)
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To add new renderings format (e.g. Raw Hex) for the variable “adc_count”,

Wl Renderi
1. Click the tap -\ Renderings

to select “Raw Hex” to add the rendering

This creates a new tab named “&adc_count < Raw Hex>" next to the tab “&adc_count<Hex Integer>".

B Console | [§ Memory 52 4 Search e [ "| E| |E_,<§>| Bgr ¥ = O

Menitors &= 9 ¥ (&adc_count <Hex Integer> I(I{,L.l NewRenderings.N\

@ &adc_count

[Memory Monitor: &adc_count : Dx485

Select rendering(s) to create:

Waveform

Hex Integer

Fixed Floating Point
Fixed Point

Image

Raw Image

Floating Point

>

Add Rendering(s)

& Conscle | [J Memory 51 | 4 Search op Mg W S [ "'| E| [£E] <='=={’>| gmr Y= 0

Monitors EER 4 & &adc_count <Hex Integer> r&adc_count:0x485<RawHac> %\l\d}l NewRenderings..]
@ &adc_count Address @ -3 4 -7 8- B C-F ~
480 BoBeBa41L 44432878 48285661
BeppoaaE08008490 BC75653A 28787878 43abarae Be12822C
440
4B@
4Ce
4Da
AE®
iFB
520
BRERRAAEE2888510 2662 Jeleielelelelele] BEe6228 BRRRREEE o

Figure 5-17 [Memory] View (2/2)
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5.4.5 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.

- cg_resetprg [£] r_cg_main.c 3 = B
98 ~
a9 f* Initialise the switch module */
g2 Tfcaebes R_SWITCH Init{);
a1
az /* Set the call back function when SW1 or SW2 is pressed */ =
a3 ffceabec R_SWITCH_SetPressCallback(ch_switch_press);
a4
a5 /* Initialise the debug LCD */
a6 ffceeble R_LCD_Init();
87
B3 /* Displays the application name on the debug LCD */
29 ffceabla R LCD Display(@, (uintd t *)" RSK+RMG4M "}; |
18 TTceeblb R_LCD Dasplay(l, (uintd_t *)° Tutorial 7);
11 ffceab32 R_LCD Display(2, (uintd t *)" Press Any Switch ");
12
13 /* Start the A/D converter */ v
< This allows the assembly 3
source to be linked with the C
D% Outline |22 Disassembly §2 |[i Project Explorer | - : = O
| Opcodes | Function Offsetsl |nter location here VHfﬁ] SlR|rse -
ffceebes: | exeesepe3ofdes| maint2] bsr.w  exffceece2 <R_MAIN UserInit> ~
Ja 1ea R_SWITCH Init();
ffceebes: oxeREBR5E51888 maints bsr.a Bxffcelbed <R_SWITCH Init> =
1@3 R_SWITCH SetPressCallback({cb switch press);
ffce@béc: @xthl2838cceff main+9 mov.l  #@xffcBBce3, rl
ffceebl2: Bxe@28856110808 maintls bsr.a  Bxffcelb7?3 <R_SWITCH SetPressCallback:
106 R_LCD Tnit();
V_ffcBable: BxBA88853bBbAA maintld bsr.a BxffcBle51 <R LCD Init:
189 R_LCD Display(@, (uint8 t *)" RSK+RXEEM ");
> ffc@@gbla: @xfth22e@@sc@ff main+23 mov.l #8xffc@esced, r2
TTceeb2e: 6x0OE060606601 main+29 mov.l #B, rl
ffceeb22: axeaeeas42ebse maind3l bsr.a  exffcelesd <R_LCD Display>
11@ R_LCD Display(l, (uintd_t *)" Tutorial ");
ffc@ab26: @xfb22ec@ecdff maint3s mov.l  #@xffc@dcec, r2 W
Figure 5-18 [Disassembly] View
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To view both C and assembly codes in a mixed mode,

1. Click [Window] — [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.

Toggle Menitor Point
Enable/Disable Monitor Point

Add Bockmark...
Add Task...

l\/ Show Source Addresses '

~  Show Eventpoints
" Show Quick Diff Ctrl+Shift+Q

+  Show Line Numbers

Folding »

Preferences...

Figure 5-19 Source Addresses Menu

_cg_resetprg.c [ r_cg_main.c 532 = B8
EL: ~
99 /* Initialise the switch module */
100 |Ffcaabasg R_SWITCH Init();
182 /* Set the call back function when SW1 or SW2 is pressed */ =
183 [ffceabac R_SWITCH SetPressCallback(ch_switch_press);
185 /* Initialise the debug LCD */
166 |[ffceebls R_LCD Tnit{);
18 /* Displays the applicaticn name on the debug LCD */
109 [ffceabla R_LCD Display(@, (uint3 t *)" RSK+RX&4M ");
ffceab2e R_LCD Display(l, (uintd t *)" Tutorial "});
1 |ffceab32 R_LCD Display(2, (uint3 t *)" Press Any Switch ");
/* Start the A/D converter */ v
< >
Figure 5-20 Source Addresses Displayed In Editor
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5.4.6 Variables View
Variables view displays all the valid local variables in the current program scope.

Please refer to ‘Expressions’ view to watch global variables or external variables out of current program scope.

(x)= Variables $2  ©g Breakpoints 1} Registers € Bxpressions @® Eventpoints = | ] '='<>| & ¥ =0

Name Type Value Name : position P
Details:@ "\@'

()= position const uintd_t o Default:@ '\@'
» string uintd_t * const D006l " RSK+RXAIM " Decimal:@
Hex: 8@
Binary:@
Octal:@ v
[ r_okaya_led.c 52 = 8

9

8
o
8
3
.

nd of function R_LCD Init[]
unction Name : R_LCD Display(]
ffeolead void R_LCD Display {uint8_t const [TReldy, uint3 t * const string)

@ *

ffceleea R_LCD DisplaySetCursor(@, position);
ffcBle71 R_LCD DisplayStr(string);

@ * End of function R_LCD Display(]

@® * Function Name : R_LCD_DisplayStr(]
125 ffcele7s void R_LCD DisplayStr (uint3_t * str)

Figure 5-21 [Variables] View

To observe a local variable (e.g. “position” for function “R_LCD_Display()”),

1. Click [Window] — [Show View] — [Variables] or icon ¥ to open the [Variables] view.
2. Step into the function “R_LCD_Display()” to view the value of local variable “position”.

Note:

The variables which optimized out or temporary allocated to accumulator registers may not appear in this view.
Please refer to Disassembly view if necessary.

By disabling optimization, variables would become visible in most of the cases. However, it means to give up all
benefits of optimization such as memory efficiency, code size reduction and performance improvement.
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5.4.7 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.

#® Eventpoints 2 | ®g Breakpoints| i11f Registers | @) Modules| €< Expressions | [I_| 10 Registers | ()= Variables

=

W XK E|R| e rcuzonoe | % |
Type Address Data Count Timer  Channel Cemment
(6@ Trace Start
[] @ Trace Stop
(1% Trace Recor
U - Timer Start
[l - Timer Stop
€. Edit Event Break P
Type Address Data Count Timer Channel Comment
Add.. E Delete | pC: 0/8 OA: 0/4 All: 0
OK ] l Cancel
Figure 5-22 [Eventpoints] View (1/2)
To set an event break for a global variable when address/data is matched (e.g. when adc_count = “0x6”),
1. Click [Window] — [Show View] — [Eventpoints] or icon & 1o 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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a Add Eventpoint X
Eventpoint Type: [Data Access V]
[AddreSS Settings ] Data Access Settings
Address: [8{_$adc_c0unt VI E
a Add Eventpoint X
Eventpoint Type: |Data Access b
Address Settings Data Access Settingsé
Data Settings:
Read/Write: Read/Write E3
Size: Not Specified ~
Bus Master: CPU be
Compare Settings:
Compare: ‘ 0x6 ‘
Mask Value: ‘ 0 ‘
Comparison: Equals b
[ |Triaaer Count: Timer:
C0 Edit Event Break 4
Trigger: OR ~
Type Address Data Count Timer Channel Comment
I OR & Sadc_count  Read/Write All Compare (Ix6) |
Add... Edit... Delete  p:o/a 0A: 174 AlL: 1

Figure 5-23 [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 “_$adc_count”. (The address of

this global variable is “&_ $adc_count”)
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6. Next, switch to the [Data Access Settings] tab, enable the [Compare Settings] checkbox and set the compare
value equals to “0x6”. Click [OK] to proceed.

7. Ensure that the event break for “adc_count = 0x6” is set and enabled in the [Eventpoints] view. Reset to
execute the program from the start. Press SW1 6 times.

()= Variables ®g Breakpoints i} Registers € Expressions §% | @® Eventpoints = 0O
EE | & it &
Expression Type Value Name : adc_count
) Details:6 "\@86'
R adc_count uintd_t (b (Hex) Default:6 '\886"
or Add new expression Decimal:6
Hex:@x6
Binary:11@
Octal: @6
£ >
cg_resetprg.c [£] rcg_main.c &3 - okaya_lcd.c = 8

S
/* Increment the adc_count and display using the LEDs */
5 ffceebst = if (16 == (++adc_count))
7 {
5 ffceab7l adc_count = @;
S 1
145 ffcesb7a led display count(adc count); |
v

Figure 5-24 Execution Of Event Break

Figure 5-24 shows that when adc_count reaches the value of 6 (or 0x6), the program stops at code line No.140
(right after the line of code increasing adc_count).
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5.4.8 10 Registers View

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

i | |0 Registers &3 T B & D5 _'|-'!-||ﬂ|'=f> = =
Marme Walue (Hex) Walue (Bin] v Address Access
w O PORTD
0x00 00000000 OxDODBC0DD RW
PODR (oe00 Q0000000 CedO0Bc020 R
PIDR (neDO QODODOD0  CrDO0E A0 RW
PMER (oeD0 Q0000000 CeedO0Bc0B0 R
0x00 00000000 0xD008c0cD RW
PORT1
Selﬁgisters
0| 10 Regispdfs 3 + —:&d.'l-ﬂlm|='& ~ = B
Mame Value (Hex) Value (Bin) v Address HAccess
~_O_PORTD
@ PDR D00 0000000 (xDD0SC00D RW
® PCR D00 0000000 (xDD0SCOCD RW

All Registers | Selected Registers

Figure 5-25 [IO Registers] View
To view selected 10 registers (e.g. PDR and PCR in PORTO0),

1. Click [Windows] — [Show View] — [Others...]. In “Show View” dialog, click [IO Registers] under [Debug] or
=]
icon ! to open the [IO Registers] view
2. Under the [All Registers] tab, locate [PORTO] in the [IO Registers] view. Expand the PORTO IO register list.

You could also use Search button in the 10 Register toolbar to quickly search by name.

3. Drag and drop the “PDR” and “PCR” to the [Selected Registers] pane. A green dot @ besides the |0 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” 10 register.

The expanded IO register list may take a longer time to load in the [All Registers] pane. Hence, it is advisable to
customize and view multiple selected IO registers from the [Selected Registers] pane.
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5.4.9

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 Console “ Tasks (2! Problems @ Smart Browser e Trace

No records

= 0

Ev(Ee O] %= -

I | |E |
Cycle  label Addr.. Sourc.. Desti..lData R/W BUS ... Type
&8 Trace Acquisition X
[Trace Mode: Fill until stop v ]

Trace Output:

Do not output(Internal Buffer Used)

[Trace Type:

Branch

B

Trace Capacity (frames) :

Timestamp Frequency Divider:

Enable Timestamp Display:

No frequency division

Bus Master Of Data Access:

CPU

Start address for
Access(without data)

End address for
Access(without data)

Cancel

BCN

Branc...

Figure 5-26 [Trace] View (1/2)
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To set a point-to-point trace between the two (2) functions (e.g. tracing from function “main()” to

“R_LCD_Display()),

1. Click [Windows] — [Show View] — [Others...]. In “Show View” dialog, click [Trace] under [Debug] or icon

% to open the [Trace] view.

2. Turn on the Trace view by selecting the icon.

3. Click icon Al (Acquisition) to set

e Trace Mode: "Fill until stop”

e Trace Type: “Branch”

e Bus Master Of Data Access: “CPU”
4. Click [OK] to proceed.

88 Trace 7 A 2QF | HS| 5 25 5|EY B %] E'J| wa
Mo records
Cycle Label Address Source A... Destinati... Data Size YW BUS M

Q Trace Eventpoints X
| # Start l Stop ¥ Record
Trigger: OR ™
Type Address Data Count Timer Channel Comment
L OR &main__|
Add.. | Edit.  Delete  pC: 1/8 OA: 0/4 All: 1
a Trace Eventpoints X
g Start ¥ Record
Trigger: OR
|Type Address Data Count Timer Channel Comment
44 0R &R LCD Display |
£ >
Add.. | Edit.  Delete  pC:2/8 OA: 0/4 All: 2

Figure 5-27 [Trace] View (2/2)
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o o

7. Then, switch to [Stop] tab, add the 2" event point at “R_LCD_Display()” function (by the execution address

“&R_LCD_Display”).

8. Next, execute the program after reset.

Click% (Edit Trace Event Points) to open [Trace Eventpoints] dialog box

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

[£] r_cg_resetprg.c [£] reg_main.c 5% | [£] r_okaya led.c

[£] r_cg_s12ad_user.c

ffceab2e

= &

R_LCD Display(l, (uintd_t *)}" Tuterdal ");

ffceeb3z R_LCD Display(2, (uint3_t *)" Press Any Switch "};
E] Console @ Trace 2 (-~ nce Analysis Memory < Search
O TIECEI T
Listing from record 1 of 260
Cycle Label Address Source A... Destination Addr Data Size R/W
s T S O (P
-10 FFCO19C2 ---mmm- FFCO18C2 oo
-9 FFCO1713 --momm- FFCO1T13 oo
S A,
e AU,
-6 _R_LCD_Display5etCursor FFCO1770 -----—-- FFCO1770 -
5 il e
A4 it e e
-3 FFC01734  —--m- FFCO1734 oo
-2 FFC01663  -------- FFCO1663 -
-1 FFCOOB1A  ------- FFCOOB1A oo
0 _R_LCD_Display FFCO1664  ------- FFCOT664 oo
£
Disassembly Source Reverse
Filter Save Order
Bus \

% 4 ﬁ% ré‘rl

* 7

94 ffcoebe3s |- void main(void) |
95
96 ffceebas R_MAIN UserInit();
a7 /* Start user code. Do not edit comment generated here
98
99 /* Initialise the switch module */
1668 ffceebes R_SWITCH Init();
.
1@2 /* set the call back function when SW1 or SW2 is pressed */
183 ffceabec R_SWITCH_SetPressCallback(cb_switch_press);
_—
185 /* Initialise the debug LCD */
186 ffceebls R_LCD_Init();
-
168 /* Displays the application name on the debug LCD */
189 ffceebla R_LCD Display(®, (uints t *)" RSK+RAGAM ");

=

BCN
0000000...

0000000...
0000000...
0000000...
0000000...

/

| # Y B %| 0| % =
BUS Mas Type
CPU BCND
CPU DESTINATION
CPU DESTINATION
CPU BCND
CPU BCND
CPU DESTINATION
CPU BCND
CPU BCND
CPU DESTINATION
CPU DESTINATION
CPU DESTINATION
CPU DESTINATION

Trace On/Off

v
Bw

Figure 5-28 Point-To-Point Trace Between Two Functions

The figure above shows the trace result from function “main()” to “R_LCD_Display()”. The trace result can be
filtered by the key trace parameters (e.g. branch type, address range) and saved to the .xml format (with the

inclusion of bus, assembly and source information).

Note:External trace feature of RX device with E20 emulator works only through Mictor-38pin interface. However,

it is not available through 14pin JTAG/FINE interface, even with E20 emulator. RX emulator interface

specifications can be downloaded at the following site.

https://www.renesas.com/search/keyword-search.html#q=R20UT0399
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5.410 Memory Usage View

Memory view allows users to view the total memory size, usage of ROM and RAM ratio and detailed information

of sections, objects, symbols, module, vector and cross reference used in project.

To view the memory usage of a project,

1. Click [Window] — [Show View] — [Other...] — [Debug] — [Memory Usage] to open the memory usage view.
2. The default display of memory usage view is different for each kind of project.

a. The GUI of memory usage view for executable project which uses Renesas Toolchain includes 3
regions: (1) Group size region, (2) RAM/ROM Usage region/Device Memory Usage region, (3) Detail
table region. The map file location is shown at bottom bar.

@ Memory Usage & $ | adE = 0
4 Y 4 h )
Size: (1) RAM/ROM Usage Device Memory Usage
] Program: 5819 byte(s) RAM/ROM Usage:
B Constant: 1915 byte(s) RAM | 163 552KB
B |nitialized Data: 48 byte(s) 2KB used (2)
M ninitialized Data: 1176 byte(s) ROM | o 4096KE
M pata: 48 byte(s) 7KB used
Stack: 1024 byte(s)
Others: 0 byte(s)
J I\ v,
Section! N
Section Group Start address  End address  Size (byte) Align Attribute Load address ~
] Stack 0x00000000  0x000000FF 256 4 - -
S| Stack 0x00000100  0x0DO0D3FF 768 4 - -
B1 Uninitialized D..  0x00000400  0x00000483 132 1 - -
R Data 0x00000484  0x000004A1 30 1 - -
B2 Uninitialized D...  0x000004A2  0x000008A9 1032 2 (3)
R2 Data 0x000008AA  0x000008AF 6 2
B Uninitialized D..  0x000008B0  0x000008BB 12 4 - -
R Data 0x000008BC  0x000008C7 12 4
v
IMap file: TutoriahHardwareDebug\Tutorial.map Map ﬁle location I
Figure 5-29 Executable Project - Renesas Toolchain

b. For executable project which uses GCC Toolchain, “Memory region usage" region (2) will be displayed

instead of RAM/ROM usage region:
@ Memory Usage & &S| B 0
f Size: 1) h fMemory Region Usage| Device Memory Usage )
M program: 14432 byte(s) Memory Region Usage: ~
M Constant: 1520 byte(s) ROM [ e 4096KB
M nitialized Data: 12 byte(s) 15KB used (2)
M yninitialized Data: 2140 bytel(s) I
M pata: 0 byte(s) RAM -~ 1% 512K8
Stack: 0 byte(s)
Others: 5376 byte(s) ors [ 15 9% 2568
\ A 40B used M )
Lection Object| Symbol \
Section Group Start addres..  End address  Size (byte) Align Attribute  Load addre... ~
.ustack Stack 0x00001D68 - 0 - - -
.tors Constant OxFFCO3DAS8 - 0 - - -—
text Program 0xFFC00000  OxFFCO385F 14432
.rvectors Constant OxFFC03860  OxFFCO3C5F 1024 - - -— (3)
rodata Constant OxFFCO3C60 OxFFCO3DAY 328 - - -—
.r_bsp_ustack Others 0x00000D68  0x00001D67 4096 --- ---  OxFFC04B10
bsp NULL  Others 0x00000868  0x00000967 256 ——  OxFFC04610
r_bsp_istack  Others 0x00000968  0x00000D67 1024 ——  OxFFC04710
_ _ . hd
[Mapfile: test\HardwareDebug\test.map Map ﬁle location
Figure 5-30 Executable Project - GCC Toolchain
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c. Forlibrary project which uses Renesas Toolchain, “Library information view" will be displayed instead of
“Group size view”

Note: Only available for Renesas CCRX or CCRL toolchains.

Memory Usage ® | % e = O
e N/
Library Information: RAM/ROM Usage Device Memory Usage
Library name: CCRX Lib.lib RAM/ROM Usage:
Library project is not supported to show RAM/ROM usage information.
CPU: (1) RX
Endian: Little
Attribute: user (2)
Number of module: 3
\ JLU )
Module \
Module Section Symbol
sample1
sample2
sample3
| ibrary list file: CCRX_Lib\Debug\CCRX_Lib b Map file location

Figure 5-31 Library Project - Renesas Toolchain

d. Memory usage view is not available for library project which uses GCC Toolchain.
Group size view:

Displays the total size of Program, Constant, Initialized Data, Uninitialized Data, Data, Stack and Other
according to the selected map file.

Note: This view only displays for executable project of supported toolchains.

Library information view:

Displays the information of selected library list file. The information to be visualized on this region consists of:
e The name of the selected library

e The type of CPU specified by the project
e Endian
o Attribute
¢ Number of module.
RAM/ROM usage region:

Shows percentage of RAM/ROM usage by numerical value and status of bar. Color of bar is based on
percentage value.

o If percentage < 75%: Green.
e |f percentage >= 75% and percentage < 90%: Orange.
o |If percentage >= 90%: Red.

Memory region usage region:

Display feature of this region is similar to RAM/ROM usage region.
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Device memory usage region:

Device Memory Usage region shows device memory of selected project’s device. Each memory area
shows name, start address, end address, used size and size.

i Registers [ Problems @ Smart Browser % Trace 0 Memory Usage O Memory i Project Explorer &$|EEE= D
: e N

M program: 5819 byte(s) P 0x00000000 || iernalRam .

M Constant: 1915 byte(s) Ox0007EEEE 2248/524288 byte(s) ( 0.43% )

M |nitialized Data: 48 byte(s) P 0:00080000

" )
M ninitialized Data: 1176 byte(s) loRegister
B Data: 48 byte(s) 0x00083FFF 16384 byte(s)
Stack: 1024 byte(s) ¥ 0x00084000 T ——
Others: 0 byte(s)
0x00085FFF
P 0x00086000 | o gegister
0x000A3FFF 122880 byte(s)
¥ 0x000A4000 InternalRam
\__ncnoarcee 0/8192 bytels) ( 0.00% ) ¥
Figure 5-32 Device Memory Usage Region
Expand memory area to see all sections. Color of sections corresponds with that of Group Size Region.
it Registers ! Problems @ Smart Browser % Trace @ Memory Usage # 0 Memory & Project Explorer &= o
Size: RAM/ROM Usage Device Memory Usage
1ze:

B program: 5819 byte(s) BOXOOOOOOOO InternalRam "

W Constant: 1915 byte(s) N — 2248/524288 byte(s) ( 0.43% )

M |nitialized Data: 48 byte(s) ( )

B Uninitialized Data: 1176 byte(s) 0x00000000 su 256 byte(s)

B pata; 48 byte(s) 0x00000100 sl 768 byte(s)
Stack: 1024 byte(s) I 0x00000400 B1 132 byte(s)
Others: 0 byte(s)

M 0x00000484 R_1 30 byte(s)
M 0x000004A2 B2 1032 byte(s)
M 0x000008AA R2 6 byte(s)
M 0x000008B0 B 12 byte(s)
M 0x000008BC R 12 byte(s)
0x000008C8 Unused 522040 byte(s)
v,
¥ 0x00080000 | joRegister
0x00083FFF 16384 byte(s) v

Figure 5-33 Expand Memory Area

Detail table region:

Display the map file information of an active project or the opened map file.

e “Section” tab: contains “Linkage map” table which displays the list of Sections analyzed from map file
and its detailed information.

e “Object” tab: contains “Object” table which displays the list of Objects analyzed from map file and its
detailed information.

e “Symbol” tab: contains “Symbol” table which displays the list of Symbols analyzed from map file and its
detailed information.

e “Vector” tab: displays the vector table information that is retrieved from map file. This tab is only available
for executable project that is configured to work with these toolchains: Renesas CCRX, Renesas CCRL.
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e “Cross Reference” tab: displays the cross reference information that is retrieved from map file. This tab is
only available for executable project.

e “Module” tab: contains “Module” table. “Module” tab is only available for library project that is configured
to work with these toolchains: Renesas CCRX, Renesas CCRL.

Map file location:

Memory Usage will display the information of (*.map) file or library list file (*.Ibp) from project. User can see
the relative path of selected map file or library list file at the bottom of Memory Usage view.

R20UT5051EJ0100 Rev.1.00 RENESAS Page 59 of 60
May.31.21



Renesas e? studio Quick Start Guide

6. Help

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

Click on [Help] tab to open the Help menu.

€@ Welcome (1)
@ Help Contents (2)
% Search

Show Contextual Help (3)

Show Active Keybindings... Ctrl+Shift+L
Cheat Sheets...

CMSIS Pack Information >
RA Helpdesk

Synergy Helpdesk

Synergy License...

RenesasRulz Community Forum (4)

Add Renesas Toolchains

Perform Setup Tasks...

Check for Updates

Install New Software...

Renesas e2 studio feedback

@ %N

& &

& IAR Embedded Workbench plugin manager...
@ About € studio

Figure 6-1 Help — Help Menu
Quick Help Tips:
(1) Click [Welcome] for an overview of the e? studio and to view Release Notes.
(2) Click [Help Contents] to open a separate Help window with a search function.

There are many useful topics under the [Help Contents]. Example, the “Debugging Projects” topic which
provides useful information such as debug configuration, supported number of breakpoints, etc. It can be
launched by clicking on the [Help] menu — [Help Contents] — “e2 studio User Guide”.

(3) Click [Show Contextual Help] to open the Help view within the workbench.

(4) Click [RenesasRulz Community Forum] to go an online forum that is dedicated to topics and discussions
related to the e? studio (Internet connection is required).
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