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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and
application examples. You are fully responsible for the incorporation 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.

2. 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.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

10. 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.

11. 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.

12. ltis 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.

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

14. 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:

WWWw.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.

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.

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 /0
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.

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.

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.

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 ViL (Max.)
and Vi (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 Viu (Min.).

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.

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 2021-07 or Higher Quick Start Guide

1. Overview

Renesas e? studio is the Integrated Development Environment for Renesas embedded microcontrollers. e2
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.

e? studio IDE includes a configurator for Software Package which is an optimized software package designed
to provide easy to use, scalable, high-quality software for embedded system design.

e? studio IDE with the RE configurator provides multiple Graphical User Interface (GUI) wizards to auto-
generate code, configure drivers, configure build and debug options, and run the applications created. Driver
documentation is integrated in the form of tooltips, which are available in the code editor view.

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

The outline of this document is shown in the following table. It is recommended to read part of chapter 3, 4
and 5 to easily create or import a project and run it.

In this document, Software Development Kit is referred to as SDK. The SDK can be configured using the FSP
Configuration of e? studio 2021-07.

Table 1-1. Content of this document

Chapter What user would learn Guide to create and run
a project

1. Overview Development environment requirement A

2. Installation Steps to install IDE, especially RE development A
environment and toolchain

3. Project generation | Creating project with/without Software Package O (sections 3.1 and 3.4)
and configuring Software Package for RE MCU A (Other sections)
family

4. Building Configuring build options and building the project O (sections 4.2)

A (Other sections)
5. Debug Using basic debugging features of e? studio O (section 5.1)

A (Other sections)

6. Help Using some important items of Help menu A
O: Recommended reading.

A: Optional reading.

R20UT5034EJ0100 Rev.1.00 RENESAS Page 1 of 2
Jul.20.21



Renesas e? studio 2021-07 or Higher Quick Start Guide

1.1 System Configuration

Below is an example of a typical system configuration.

AR N

e? studio

Figure 1-1 System Configuration

1.2 System Requirements

1.2.1 Hardware Environment

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

Main Memory: At least 2GB of free memory space

Harddisk 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.

1.2.2 Operating Environment

Architecture Windows e? studio

64-bit version Windows 8.1, Windows 10 2021-07

1.3 Supported Toolchain

GNU Arm Embedded Toolchain (version: GCC V.6 GNU 6-2017-q2-update)
IAR C/C++ Compiler for ARM (version: 8.50.x or higher).

1.4 Supported Emulator

Segger J-Link, Segger J-Link OB, Renesas E2, Renesas E2 Lite

R20UT5034EJ0100 Rev.1.00 RENESAS Page 2 of 3
Jul.20.21



Renesas e? studio 2021-07 or Higher

Quick Start Guide

2. Installation

The table below shows the outline of this chapter. To set up the environment, it is recommended to read
chapter 2.1. Please read the other sections when you need to update or uninstall the environment.

Table 2-1. Outline of this chapter

Chapter Guide for Installation ‘

2.1 Installing e? studio and the Software (0]
Package

2.2 Un-installation of e? studio IDE A
2.3 Updating e? studio A
2.4 Updating Software Package A

O: Recommended reading,

A: Optional reading.

R20UT5034EJ0100 Rev.1.00
Jul.20.21
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Renesas e? studio 2021-07 or Higher Quick Start Guide

21 Installing e? studio and the Software Package
This section describes the installation of the following components.
e e?studio 2021-07

e GCC ARM embedded compiler

e Software Package for RE.

2141 Installing e? studio

1. Download e2studio 2021-07 offline installer from https://www.renesas.com/e2studio

2. Run the e? studio installer to invoke the e? studio installation wizard page.

3. If e? studio was installed on your PC, the options to modify, remove the existing version and install e2
studio to a different location will be shown. It is possible to install multiple versions of e? studio by selecting
Install to a different location. Click the [Next] button to continue.

EM Renesas € studio 2021-07 Setup O >

LENESAS

Renesas e” studio 2021-07 Setup

e studio is already installed.

What do you want to do?
Modify
Add or remove features in the existing installation.
Location:
Remaove
Uninstall the existing versicn.
Location: |
Upgrade
Upgrade to version 21.7,0.R20210617-2009,
Location:
Install
Install to a different lecation. v
v202106172157 Uzer: All Users < Back Mext = In=tall Cancel
Figure 2-1 Installation of e? studio — Install Type
R20UT5034EJ0100 Rev.1.00 RENESAS Page 4 of 5
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Renesas e? studio 2021-07 or Higher Quick Start Guide

4. Welcome page:
Users may use the default folder or change the folder by clicking [Change...]. Click [Next] to continue.

Note: Multi-byte characters cannot be used for e? studio installation folder name, project name and its
folder, and source file name

EM Renesas & studio 2021-07 Setup O >

LENESAS

Renesas e” studio 2021-07 Setup

A
Install directory ready

Install Location: Ch\Renesas\ed_studio
[Change...]

@ Welcome

Prerequisite software already installed

Internet connection available

Change Proxy Settings...

Ready to install

Software to install:
» Renesas €2 studic |G
» Java Runtime v11.0.0
= |AR Plugin Manager v1.1.0.202007251457
= Open)DK v11.0.8.202009102051
= openjfx.media.feature v11.0,0.201901237300
= openjfi.standard.feature v11.0,0.201901231300
= openjfx.swing.feature v11.0.0.201901231300

= nnenify cud featurs w11 000 2078012321300 R
w202106172157 User: All Users < Back Install Cancel
Figure 2-2 Installation of e? studio — Welcome page
R20UT5034EJ0100 Rev.1.00 REN ESNS Page 5 of 6
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Renesas e? studio 2021-07 or Higher Quick Start Guide

5. Device Families page:

Select the checkbox for “RE”. Checkboxes of other device families are optional. Click [Next] to continue.

EM Renecas & studio 2021-07 Setup O >

Renesas e” studio 2021-07 Setup

Select the device families you wish to install support for | z E N ESAS

Welcome ‘\ RA

L
@ Device Families i RA Build, Debug & Code Generation support for Renesas RA devices
W RZ
U=z
Build, Debug & Code Generation support for Renesas RZ devices
O RL78
RU 778 Build, Debug & Code Generation support for Renesas RL7E devices
AW RX
DX

Build, Debug & Code Generation support for Renesas RX devices

oY o
RrRH850 Debug support for Renesas RH230 devices

R R
RE Build & Debug support for Renesas RE devices
Synergy
[ =RENESAS
Build, Debug & Code Generation support for Renesas Synergy devices
Select All

v202106172157 Uzer: All Users < Back In=tall Cancel

Figure 2-3 Installation of e? studio — Device Families page

R20UT5034EJ0100 Rev.1.00 RENESAS Page 6 of 7
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Renesas e? studio 2021-07 or Higher Quick Start Guide

6. Extra Features page:

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

Click [Next] to continue.

BN Renesas e studio 2021-07 Setup O >
Renesas e” studio 2021-07 Setup
Select the extra features you wish to install | z E N ESAS
Welcome O P Japanese Language Support
[ |
Device Families '\?/’
@ Extra Features P Chinese (Simplified) Language Support
L ()
S
P Chinese (Traditional) Language Support
L (L)
Ry
Pt Git Integration
L ()
e Git SCM Support
T, Terminals
L ()
P AMSLARTI02 compatible Terminal support for Senal, ssh and Telnet
N RTOS
[ |;| |
g FreeRTOS & OpenRTOS Debug Support
Select All
V202106172157 User: All Users < Back Install Cancel

Figure 2-4 Installation of e? studio — Extra Features page

R20UT5034EJ0100 Rev.1.00 RENESAS Page 7 of 8
Jul.20.21



Renesas e? studio 2021-07 or Higher Quick Start Guide

7. Customise Features page:

Ensure that “Renesas RE Family Support” and “Renesas FSP Smart Configurator” is checked. Click [Next] to
continue.

EM Renesas € studio 2021-07 Setup O >
Renesas e” studio 2021-07 Setup
LENESAS
Welcome Select the components you want to install. n
Device Families gr B Renesas R Family Support (| NG
Extra Features
. gr B Renesas ¥ Family Support (requiring .Met Framework) _

Customise
Features ¢ () Renesas RH250 Family Support | R

gn Renesas RE Family Support _

gn D Renesas Synergy Family Suppu:urt_

Renesas FSP Smart Configurator Core (I
D Git integration for Eclipse (53.10.0.202012080955-r)
qp B T Terminal (4.6.0)
W
Select All Optional | | Deselect All Optional
Size of install: 958.4 MB
V202106172157 User: All Users < Back Install e
Figure 2-5 Installation of e? studio — Customize Features page
R20UT5034EJ0100 Rev.1.00 RENESAS Page 8 of 9

Jul.20.21



Renesas e? studio 2021-07 or Higher Quick Start Guide

8. Additional Software page:
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 the software
catalog cannot be downloaded. The additional software can be installed later.

EM Renesas & studio 2021-07 Setup O >

Renesas ¢” studio 2021-07 Setup

Select the additional software you wish to install | z E N ESAS

Welcome Renesas QE (0) | Renesas Toolchains & Utilities () IGCC Toolchains & Utilities (1)'

Device Families

*

Fg GNU ARM Embedded
[«]:GNU ARM Embedded 6 201 Tg2 6.0.0.20173
Customise GMU ARM Embedded & 2017q2
Features Download size: 82.6 Iy

Extra Features

Additional
Software

82.6 MB download required

v202106172157 User; All Users < Back Install Cancel

Figure 2-6 Installation of e? studio — Additional Software page

R20UT5034EJ0100 Rev.1.00 RENESAS Page 9 of 10
Jul.20.21



Renesas e? studio 2021-07 or Higher Quick Start Guide

9. License page:

Read and accept the software license agreement. Click [Next] to continue.
Please note that user must accept the license agreement, otherwise installation cannot proceed.

EM Renesas & studio 2021-07 Setup O >
Renesas e” studio 2021-07 Setup
ENESANS
Welcome Please read and accept the following Software Agreements
Device Families Renesas e2 studio License Terms and Conditions for REMESAS e2 studic A

OpenlDK License Agreem
ARM D5-5 Toolchain Intes

Extra Features This Renesas e2 studio license agreement ("Agreement"] is

between the entity on whose behalf you are entering into this

Customise IAR Plugin Manager fAgreement ("Client") and Renesas Electronics Corporation, a
== Japanese company with its registered office at 3-2-24, Toyosu,
Additional Koto-ku, Tokyo 1353-0061, Japan ("Renesas"). YOU SHOULD READ
. THIS AGREEMENT CAREFULLY, AS IT CONSTITUTES A BINDING
COMTRACT BETWEEM CLIENT AMND REMESAS,
i The Renesaz IDE Software (defined below] is intended for
Licenses 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 Renezas IDE Software is
expected to be used for a private purpose directly or indirectly,
wou should click "Mo" on the installer,

Ml mmssimm bnns Lt o bl '] o LU WIS T SN T ) P T e

< > W

IEI accept the terms of the Software Agreements@l Print all...

V202106172157 User: All Users < Back Install T

Figure 2-7 Installation of e? studio — Licenses page

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

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

R20UT5034EJ0100 Rev.1.00 RENESAS Page 10 of 11
Jul.20.21



Renesas e? studio 2021-07 or Higher Quick Start Guide

EM Renesas & studio 2021-07 Setup O >
Renesas ¢” studio 2021-07 Setup
RENESANS
Welcome Shortcuts to important programs and files will be created in the following locations:

Device Families

In start menu group: | Renesas Electronics e2 studio2021-07 FSP100

Extra Features

) @ Restore Default
Customize

Features

Additional
Software

Licenses

@ Shortcuts

V202106172157 User: All Users < Back Install T

Figure 2-8 Installation of e? studio — Shortcuts

R20UT5034EJ0100 Rev.1.00 RENESAS Page 11 of 12
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Renesas e? studio 2021-07 or Higher Quick Start Guide

8. Summary page:

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

EM Renesas & studio 2021-07 Setup O >

LENESAS

L)

Renesas e” studio 2021-07 Setup

Welcome Ready to install

Device Families Software to install:

» Renesas 2 studio | N

» Java Runtime v11.0.0
Customise = |AR. Plugin Mangger v1.1.0.202007251457
Features » Renesas 2 studic Common Components |GG

= Renesas e studioc Commoen Compeonents for ARM Devices

Extra Features

Additional
Software » Renesas e2 studio Tools | NGNGNGNGNGEEEEEEE
« Renesas RE Family Support I
Licenses = Renesas FSP Smart Configurator Core I
« WHIS StateViewer v2.0.13.201903221121
Shortcuts

= ARM D5-5 Toolchain Integration v1.0.1.v20190913-0348
= Eclipse COT Linker Script Editor and DSL v1.0.104.»20210507-1454
@ sSummary = Open)DK +11.0.8.202009102051
= Renesas Build Support Files v8.0.0.v20191202-1049
= Renesas Common Project Import/Export v8.5.0,v20210506-0812
» Renesas Debug Views v8.5.0.v20210617-0805
= Renesas RE Build Support I
» Renesas RE Debug Suppart_
» Renesas RE Debug Suppert Files
= Renesas RE Project Generation Support Files_

= Renesas RTOS Debug Views v8.5.0.v20210616-0258

» Renesas Smart Help v8.5.0.v20210614-0148

» Renesas e2 studio ARM Commen Debug v8.5.0.v20210617-0548

» Renesas e2 studio ARM Common GCC Build v8.5.0,20210505-1339

= Renesas e2 studio Common Build v8.5.0.20210615-1410 ¥

V202106172157 User: All Users Next » Install Cancel

Figure 2-9 Installation of e? studio — Summary page

9. Installing... page:

The installation is now performed. Based on the selected items of Additional Software, new dialogs are
opened to proceed with installation for these software items.
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10. Results page:

Installation results are listed here. Please note if any errors are shown.

Click [OK] to complete the installation.

EM Renecas € studio 2021-07 Setup O x
Renesas e” studio 2021-07 Setup
LENESAS
Welcome Installation of e2 studio is complete.
Device Families Please click OK to close.
Extra Features
[] Launch &2 studic?
Customise .
Features [+] View Release Motes?
| View What's Mew?
Additional e e s e
Software
Licenses
Shortcuts
Summary
Installing...
@ Results
v202106172157 User: All Users < Back Mext = 8]4 Cancel
Figure 2-10 Installation of e? studio — Results
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21.2 Installing GNU Arm Embedded Toolchain

The GNU Arm Embedded Toolchain can be installed during e? studio installation. Or after e? studio has been
installed, the GNU Arm Embedded Toolchain can be installed separately.

To install GNU Arm Embedded Toolchain, follow these steps:

1. Download version 6-2017-q2-update of the GNU Arm Embedded Toolchain supported by Renesas RE
(gcc-arm-none-eabi-6-2017-g2-update-win32.exe) from https://developer.arm.com/tools-and-
software/open-source-software/developer-tools/gnu-toolchain/gnu-rm/downloads

Run the installer to install the GNU Arm Embedded Toolchain on the host machine.
Select the installation language. Click [Yes] in the installation confirmation dialog.

Keep all default settings in the installation wizard.

o ~ w0 DN

When the “Install wizard Complete” dialog appears, check the box “Add path to environment variable”,
“Add registry information” and “Launch gccvar.bat”. Then click [Finish] to complete the installation.

213 Installing the Software Package for RE

The Software Package can be installed during e? studio installation. Alternatively, after e? studio has been
installed, the Software Package can be installed separately.

To install the Software Package, follow these steps:

(1) Visit the https://www.renesas.com/software-tool/re-software-development-kit
(2) Download the latest SDK (e.g. “r01an5970xx0110-re-sdk.zip ”). Unzip this file to get the latest

software pack installer (e.g. “RE_SDK_Packs_<version>.exe”). The Software Package Installer

includes the driver, HTML User's Manual.
(3) Make sure that a compatible e? studio was installed and closed during this installation.
(4) Run the Software packs installer and click [Next] to continue.
(5) Click [l Agree] to accept the agreement.
(6) Browse to the folder where e? studio is installed (e.g. C:\Renesas\e2_studio) and click [Install].
(7) Click [Finish] to finish the installation.

2.2 Un-installation of e? studio IDE
Users can uninstall e2 studio program following the typical steps to uninstall a program in Window OS.
1. Click on [Start] — [Control Panel] — [Programs] — [Programs and Features]

2. From the currently installed programs list, right-click on “Renesas e? studio” and select the [Uninstall]
button.

3. Click [Uninstall] to confirm the deletion in the “Uninstall” dialog.

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

R20UT5034EJ0100 Rev.1.00 RENESAS Page 14 of 15
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Note: If you have installed e? studio at multiple locations, you may not be able to find the uninstaller in
“Program and Features” of Control Panel. In such cases, launch e? studio uninstaller located at: {2 studio
installed folder}/uninstall/uninstall.exe

2.3 Updating e? studio

To update e? studio, run the new version of e2 studio installer (either Software Package with e? studio installer
or standard e? studio installer). Please download the installer according to the instructions in Chapter 2.

Please note that you should not overwrite an existing installation. Before the IDE upgrade, users must
uninstall the old version of e? studio. However, to keep both old and new e? studio versions, users can install
the new e? studio version to a different location.

2.4 Updating Software Package

To update Software Package, run the new version of the Software Package installer. Download the installer
according to Chapter 2.1.3.
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3. Project generation

This chapter describes the creation of a new RE project. e2 studio includes a wizard to help the quick creation
of a new RE project. This is achieved by the ability of the wizard to match the project to a particular RE device
and board.

The project generator can set up the pin configurations, interrupts, clock configurations and the necessary
driver software.

As a pre-requisite, the Software Package and the toolchain must be installed on the host machine as
described in chapter 2.

The following table shows the outline of this chapter. It is recommended to read chapters 3.1 and 3.4 to create
or import a RE project in e? studio. Please read the other sections when you need information about creating
project with Smart Configurator, creating a project without Smart Configurator and creating a static library
project.

Table 3-1. Outline of this chapter

Chapter What user would learn Guide for
project
generation
3.1. Qeneratinq new Project with Smart Creating a new project with Smart (0]
Configurator Configurator
3.2. Generating new Executable Project Creating a new project without Smart A
without Smart Configurator Configurator
3:3. Generating and Using a RE Static Creating a static library project with Smart A
Library Configurator and using it from an
executable project
3.4. Import Existing Projects into Workspace | How to import an existing project into e2 (0]
studio
3.5. Configuration Editor Configuring the project with Smart A
Configurator

O: Recommended reading.

A: Optional reading.
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3.1 Generating new Project with Smart Configurator

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

File Edit Mavigate Search Project RenesasViews Run  Window Help

I Mew Alt+5Shift+MN >| I Renesas C/C++ Project >| Renesas Debug
Open File.., @ C/C++ Project Renesas RE
[} Open Projects from File System... ™ Project.
Recent Files » 4 Example.-
Close Editor Ctrl+W < Other.. Chrl+ N
Close All Editors Ctrl+Shift+W  “p

Figure 3-1 Open new project creation wizard

2. Select “All” “Renesas RE C/C++ SDK Project” template. Click [Next] to continue.

&) New C/C++ Project O >

Templates for Renesas RE Project

Renesas RE C/C++ Executable Project
S+ == A C/C++ Executable Project for Renesas RE.

Renesas RE C/C++ Library Project
==~ A C/C++ Library Project for Renesas RE.

Renesas RE C/C++ SDK Project

Create an executable or static library C/C++
SDK project for Renesas RE.

?\ < Back Mext = Finish Cancel

Figure 3-2 Project generation — Select template
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3. Enter the project name. Click [Next] to continue.

& Renesas RE C/C++ SDK Project

Renesas RE C/C++ SDK Project

Project Mame and Location

Project name

ITutu:- riall I

Usce default location

Location: | D:\WorkSpace_for_RE\workspace_2021-07_FSP1100Tutorial

Choose file systern: |default

You can download more Renesas packs here

Browse...

@

< Back Mext =

Einish

Cancel

Figure 3-3 Project generation — Specify project name
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4. In the device selection dialog, enter device and tool information:

e Board: EK-RE01 1500KB

e Toolchain version: Latest GNU Arm Embedded Toolchain approved for use with Renesas RE (e.g.
GCC ARM Embedded 6.3.1.20170620)

Keep other fields as default. Click [Next] to continue.

ﬁ Renesas RE C/C++ SDK Project

Renesas RE C/C++ SDK Project

Device and Tools Selection

Device Selection

SDEK Version: | 1.1.0

Board Description

Evaluation Kit REO1 1500KB

s [EK-RED1 1500KB] ~ | Visit https//www.renesas.com/ek-re1-1500kb to get kit user's
Device: R7FOE0TSD2CFR r'|'1ar.1ualr quick start guide, errata, design package, example
projects, etc.
Language: @ C (O C++
Device Details
Trust{one Mo
Pins 144
Processor Cortex-MOplus
Toolchains Debugger
GNU ARM Ermnbedded J-Link ARM ~

ARM Compiler 6,12

| £.3.1.20170620 v |

Cancel

Figure 3-4 Project generation — Select device and tools
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5. Inthe build artifact dialog, select the build artifact: executable or library. Click [Next] to continue.

Note: FreeRTOS is not available for RE now

ﬁ Renesas RE C/C++ SDK Project

Renesas RE C/C++ SDK Project
Build Artifact and RTOS Selection

Build Artifact Selection

RTOS Selection

(@) Executable
* Project builds to an executable file

() Static Library
* Project builds to a static library file

Mo RTOS

Cancel

Figure 3-5 Project generation — Select build artifact

6. Inthe project template selection dialog, select the project template to be created:

e Bare Metal — Blinky: RE project with BSP and LED blinking sample program.

e Bare Metal — Minimal: RE project with BSP and no sample program.

Q Renesas RE C/C++ SDK Project

Renesas RE C/C++ SDK Project

Project Template Selection

Project Template Selection

® C}' Bare Metal - Blinky

Bare metal RE project that includes BSP and will blink LEDs if available. This project will
initialize clocks, pins, stacks, and the C runtime environment.

[Renesas.RE_sdk_re01_1300kb.1.1.0.pack]

@] (}' Bare Metal - Minimal

Bare metal RE project that includes BSP. This project will initialize clocks, pins, stacks,
and the C runtime environment.

[Renesas.RE_sdk_re01_1300kb.1.1.0.pack]

Code Generation Settings
Use Renesas Code Formatter

"
(‘3/.

< Back Mext > Cancel

Figure 3-6 Project generation — Select project template
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7. Click [Finish] to create the project.
You may be prompted to open the FSP Configuration perspective. Click [Yes] to open the perspective.
(In Eclipse, a ‘perspective’ is a predetermined arrangement of panes and views.)

e? studio creates a new project with various views, among them are the Project Explorer view, the
Configuration editor and the Package view.

note: You must select the Pins tab in the Configuration Editor to see the package view.

I Project Explorer 52 E S Y & = O |#§ [Tutorial] FSP Configuration 52 = 8 "/ FSP Visualization X [RlEldet = 0O
v 15 Tutorial n . (¥] all2llellmlla
) Includes Pin Configuration Generate Project Content | s £ =l 2 >
= re
[ re_gen Select Pin Configuration m Export to CSV file ¥~ Configure Pin Driver Warnings .
= src Package view
(= re_cfg | REO1-1500KB-EK. pincfg Vl Manage configurations... X
(= script :
[E] R7FOED1SD2CFE. pincfg
"] Tutorial Debug_Flat.launch Pin Selection = =] | Pin Configuration #3 Cycle Pin Group
v « Ports ~
¥ PO
g Configuration Edit
. P2 onfiguration itor
Project Explorer p3 9
. P4
view ps
P&
p7 < >
Pe v
< >
Pin Function | Pin Number
Summary BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components » Legend
Figure 3-7 Project Generation — New Project Creation View
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3.2 Generating new Executable Project without Smart Configurator

Note: It is recommended to use Software Package for projects using RE MCU Family. Smart Configurator
enable easy project configuration and avoid the potential problems typically encountered during customized or
manual configuration of the device.

Start the e? studio application and choose a workspace folder in the Workspace Launcher. To configure a new
RE project, follow these steps:

1. Select [File] — [New] — [Renesas C/C++ Project] — [Renesas RE] to open the New Project creation
wizard.

File Edit Mavigate Search Project RenesasViews Run  Window Help

I Mew Alt+Shift+M >I I Renesas C/C++ Project >| Renesas Debug
Open File... €] C/C++ Project Renesas RE
[} Open Projects from File System... ™ Project...
Recent Files » Y Example.
Close Editor Ctrl+W Other... Chrl+ N
Close All Editors Ctrl+Shift+W " T

Figure 3-8 Open the New Project creation wizard

2. Select “All’ “Renesas RE C/C++ Executable Project” template. Click [Next] to continue.

&) New C/C++ Project O *

Templates for Renesas RE Project

Renesas RE C/C++ Executable Project

CfC++ A C/C++ Executable Project for Renesas RE.

Renesas RE C/C++ Library Project
===~ A C/C++ Library Project for Renesas RE.

Renesas RE C/C++ SDK Project
=== Create an executable or static library C/C++
EDK project for Renesas RE.

?\' < Back Mext = Einish Cancel

Figure 3-9 New Project Creation Wizard (1/6)
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3. Enter the project name (e.g. Tutorial). Click [Next] to proceed.
& O X
Renesas RE C/C++ Executable Project —
Mew C/C++ Executable Project for Renesas RE '
Project name: | Tutorial
Uze default location
D\WorkSpace_for_RE\workspace_2021-07_FSP1100Tutorial Browse...
Create Directory for Project
default
Working sets
[ Add project to working sets MNew...
Select...
?\ < Back Einish Cancel

R20UT5034EJ0100 Rev.1.00
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Figure 3-10 New Project Creation Wizard (2/6)
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4. Enter device and tool information:

e Target device: R7TFOE015D2CFB (e.g.)

e Toolchain version: Latest GNU Arm Embedded Toolchain approved for use with Renesas RE

(e.g. GCC ARM Embedded 6.3.1.20170620)

e Debugger: J-Link (ARM)

o Keep all other fields as default and click [Finish] to generate the project

Note: "E2" or “E2 Lite” can be selected in the same way as “J-Link” in the Hardware Debug Configuration

pull-down menu.

8

Renesas RE C/C++ Executable Project

Select toclchain, device _debug settings

Device Settings

Target Device: | R7TFOED13D2CFE

Project Type: | Default

Toclchain Settings
Language:

@C OC++

Toolchain: GMNU ARM Embedded

Toolchain Version: | 6.3.1.20170620

Unlock Devices...

Configurations

Create Hardware Debug Configuration

dJ-Link ARM P

b

[] Create Release Configuration

Manage Toolchains...

< Back

Mext = Einish Cancel

Figure 3-11 New Project Creation Wizard (3/6)
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5. Anew C project named “Tutorial” is created.

{8 workspace_2021-07_FSP110 - Tutarialfsre/Tutorial.c - & studio

File Edit Source Refactor Mavigate Search Project RenesasViews Run  Window Help

|$‘,;Dabug VHElTutDnalHardwareDEhug v | i | B - (- BRI RIDE D SIS
B E-@Gr®@ R E Hrfl-Cr oo Q, || c/ces {8 FSP Configuration
[ Prject Explorer 53 ES Y § = O [ Tutoriale 52 =g Outline 53 =g
v 15 Tutorial 3 &/ PROJECT NAME : Tutorial =0 s =S E B
~ il Includes 1@ #include <typedefine.hs U typedefineh
11 #include <iodefine.h> '
@ C:/Program Files (x86)/GNU Tools ARM Emb 12 2] iodefineh
(2 C:/Program Files (x86)/GNU Tools ARM Embj 13 = #ifdef CPPAPP A& _main() : void
(I C:/Program Files (x36)/GNU Tools ARM Emb) | 14 //Initialize global constructors @ main(void) : int
(! Tuterial/generate 15 - extern void _ main()
(2 Tutorial/generate/CMSIS/Core/Include 16 -
2 17 static int initialized;
]BTutnr!al.fgEnaratE]CMSISfDerr.fln(ludE e I (1 initislized)
(& Tutorial/generate/CMSIS/DSP_Lib/Include 19
(& Tuterial/generate/Device 28 typedef void (*pfunc) ();
(& Tuterial/generate/Device/Config 21 extern pfunc _ ctors[];
(2 Tutorial/sre 22 extern pfunc _ ctors_end[];
Soe
w [ generate gi [FIALTE {25
= CMsIs 25 initialized = 1;
(= Device 26 for (p = _ ctors_end; p > _ ctors; )
[1] iodefine.h 27 ("--p) (s
[R typedefine.h 28
linker_script.Id ;3 1 1
Mk 31 Hendif
[ Tutorial.c 32
mj Tutorial HardwareDebug.launch 33 = int main(void) {
34 =
35 = while(1) {
NEES // T0DO: add application code here
37
38 return @; w
Y @ Smart Browser B Smart Manual KR 2E-8-=0
RE SDK
Extracting file: re/CMSIS/Driver/Include/Driver_ Storage.h A~
Extracting file: re/CM5IS/Driver/Include/Driver_USART.h
Extracting file: re/CMSIS/Driver/Include/Driver USE.h
Extracting file: re/CMSIS/Driver/Include/Driver_USED.h
Extracting file: re/CMSIS/Driver/Include/Driver_USBH.h
Extracting file: re/CMSIS/Driver/Include/Driver_WiFi.h
v
< >

Figure 3-12 New C Project Created
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3.3 Generating and Using a RE Static Library

This section describes how to generate a RE static library project and an executable project that references to
the library project.

3.31 Creating a Static Library Project

The following steps show an example of how to create a RE static library project.

1. Generate a new SDK project as described in chapter 3.1 and use the following option:
e Name the project (e.g. “RE_Lib”) at step 3,

e Select build artifact as “Static Library” at step 5,

{3} Renesas RE C/C++ SDK Project O >

Renesas RE C/C++ SDK Project —
Build Artifact and RTO5 Selection

Build Artifact Selection RTOS Selection

() Executable Mo RTOS
® Droject builds to an executable file

(®) Static Library
® Project builds to a static library file

'i?:;' = Back Finish Cancel

Figure 3-13 Select “Static Library” as Build Artifact

e Select project template as “Bare Metal — Blinky” at step 6.
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2. After the project is created, click [Generate Project Content] in the Configuration editor.

L [RE_Lib] F5P Configuration X

Summary

Project Summary

Board:

Device:

Toolchain:
Toolchain Version:
FSP Version:
Project Type:

Renesas Core
Low Power Mode
System

Arm Driver Header

Q)

Support

= 0O

EK-REO01 1500KB
R7FOED15D2CFE

GCC ARM Embedded

6.3.1.20170620
1.1.0
Flat

Selected software components

Arm CMSIS Version 5 - Cora (M)

.

Simple application that blinks an LED. Mo RTOS included.

Board support package for RTFOE015D2CFB
Board support packaaoe for REQO1 1500KEB

b ]

Generate Project Content

AENESAS

v1.1.0
v1.1.0
v1.1.0
v1.1.0
vh. T 0+sdk. 1.1.0
vE.T.0+sdk. 1.1.0
v1.1.0
v1.1.0

e

Summar}rl ESP| Clocks| F'ir15| Interruptsl Event Links| 5tacks| Components

Figure 3-14 Generate library project content
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3. From the project explorer window, open “hal_entry.c” under RE_Lib\src\

¥ Project Explorer 23| 5% %Y 8 = B & [RE_Lib] FSP Configuration = B8
~ [£% RE_Lib [Debug] 2 @[ DISCLAIMER[] P
Iﬂj-' Includes 19 #include "hal_data.h”
8 re 28 #include "r_core_cfg.h”
21 #include "r_system_api.h”
(5 re_gen 22 #include "r_lpm_api.h"
v [ sre 23 #include "board.h”
24 #include "vecter_data.h”
ey 25 = #if defined(RE@L_150BKE_H)
= seript 26 #define SYSTEM_COMMON SYSTEM
o ) . 27 #define EHC_COMMON SYSTEM
i configurationxml 28 = #elif defined(REBL 256KB_H)
[E] R7FOED1SD2CFE.pincfg 29 #define SYSTEM COMMON SYSC
38 #define EHC_COMMON EHC
31 - #else
32 #error "ERROR - unsupported device®
33 #endif
34 /* Start user code for include. */
35
36 /* End user code.*/
37
38 /* Start user code for global.*/
39
48 /* End user code. */
41
42 /* Functions */
43 void led_run( void );
= void NMI_Handler({ wvoid ) _ attribute_ ((section(".ramfunc"))) ;
45 void LVD_for_EHC( wvoid ) _ attribute_ ((section(".ramfunc”))) ;
46
43 @ * Function Name: hal_entry[]
54 —woid hal_entry(void)
55
56 J***E* Tt recommends use this part as template this device's star ¥
L4 >

Figure 3-15 Original “hal_entry.c”

4. Rename the function hal_entry() to hal_entry_lib(), and add a declaration for hal_entry_lib().

ﬁ} [RE_Lib] FSP Configuration B3 [.cliehElRE 0 X

39

4 /* End user code. */

41

42 /* Functicns */

43 void led run{ void );

44 vold NMI_Handler{ woid ) _ attribute__ ((sect
45 void LVD for EHC{ wvoid ) _ attribute__ ((secti
46

48 @ * Function Name: hal entryl]

54 void hal entry lib(woid);

55

56 = wvoidfhal_entry lib{void)

Figure 3-16 Modified “hal_entry.c”
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5. Build the Library Project. The build outputs a static library file RE_Lib\Debug\“libRE_Lib.a".

i Project Explorer X =
~ % RE_Lib [Debug]
w B Archives

] libRE_Lib.a
SIRGTEIGES

2 re
= re_gen
w 2 src
[£] hal_entry.c
= Debug
= re_cfg
= script
%% configuration.xml
ﬂ R7FOECTISD2CFE.pincfy

Figure 3-17 The built static library
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3.3.2 Creating an Executable Project using the existing Static Library

This chapter shows how to use the static library created in the previous chapter (3.3.1) in a RE executable
project by performing the following steps,

e Create a RE executable project

e Modify the source code to call a function hal_entry_lib() declared in the static library project
o Modify the build settings to add the static library

o Build the RE executable project.

Detailed steps are described below.
1. Create an executable project as described in chapter 3.2 and name the project (e.g. “RE_App”).
2. From project explorer window, open “RE_App.c” under RE_App\src\.

3. Add a declaration for library function “hal_entry_lib()”, and call this function in main() function.

Ei Project Explorer % %5 W § = B {8 [RE_Lib] FSP Configuration [€] hal_entry.c [€] *RE_App.c 2 =

i
typedef void (*pfunc) ();
extern pfunc _ ctors[];
extern pfunc _ ctors_end[];

~ =% RE_App 11 #include <iodefine.h> -
W Includes 12
% cnerate 13 - #ifdef CPPAPP
g 14 //Initialize global constructors
v (B sre 15 - extern void _ main()
le| RE_App.c 16 1
|| RE_App HardwareDebug.launch 17 static int initialized;
1|_§ RE Lib 15 if (! initialized)
- - 9
3 pfunc *p;
initialized = 1;
for (p = _ ctors_end; p > _ ctors; )
(*--p) ()
1
1
#endif

|extern void hal_entry_lib(); |

LR Y N e S N I S e

[ R R = Y R VTR W R T N R ]

= int main(void) {

hal_entry_lib();

o Whnile

}
return @;

}

: add application code here

Figure 3-18 Update “RE_App.c”

4. Right-click on “RE_App” project and select [C/C++ Project Settings].
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5. Inthe Project Properties dialog, select [C/C++ Build] — [Settings], then select [Tool Settings] tab. Select
[GNU ARM Cross C Linker] — [Libraries] and click [Add...] at “User defined archive (library) files (-)” to
add “RE_Lib”" as the library file.

T

type filter text

| Resource
Builders
‘ w C/C++ Build
Build Variables
Environment
Legging
Tool Chain Editor
C/C++ General
MCU
Project Matures
Project References
FRenesas QF
Run/Debug Settings
Task Tags
Validation

Settings

Configuration: | HardwareDebug [ Active |

& Tool Settings | 93 Toolchain ) Device

~ | | Manage Configurations...

4 Build Steps Build Artifact Binary Parsers €3 Error Parsers

(23 Target Processor

@ Optimization

(22 Warnings

(2 Debugging

w B85 Cross ARM GNU Assembler

@ Preprocessor
(2 Includes
(2 Warnings

Standard archive (librany) files (-1} AR AR=REES

@ Miscellaneous Standard archive search directonies {-L) AR AR 'ﬁ| §|
w B8 Cross ARM C Compiler
(2 Preprocessor
(2 Includes
(# Optimization
(2 Warnings
(# Miscellaneous
T .
v & Cross ARMC Linker Search archives repeatedly for undefined references
General
User defined archive (library) files (-1) AR=RAEY
(2 Miscellaneous
(2 Other
v i Cr| & Add file path ®
@
w B Crf File:
L)
| Re_Lid | |
v 3 Lig = — -
2 R
Cancel Workspace... File system...
Restore Defaults Apply

Apply and Close Cancel

Figure 3-19 Add reference to library file
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6. Click [Add...] at “User defined archive search directories (-L)” to add "${workspace_loc:/RE_Lib/Debug}"

type filter text

Resource
Builders
|~ C/C++ Build
Build Variables
Environment
Logging
ain Editor
C/C++ General
MCU
Project Matures
Project References
Renesas QF
Run/Debug Settings
Task Tags
Validation

Settings

e T

~ %3 Cross ARM GMU Assembler

@ Preprocessor
2 Includes

@ Warnings

(& Miscellaneous

~ (83 Cross ARM C Compiler

(2 Preprocessor
2 Includes
2 Optimization
2 Warnings
(3 Miscellaneous
~ 83 Cross ARM C Linker
# General
Miscellanecus
(2 Other
~ 3 Cross ARM GMU Crea
£ General

Standard archive search directaries (-L)

aa 8§l ¢

~ (83 Cross ARM GNU Prin

ﬁ Add directory path

Directory:

||"S{workspace_loc:IRE_Li b/Debug}” I

[ Add subdirectories

Workspace...

File system...

@ General
~ &3 Library Generator
(2 Settings

User defined archive search directories (-L)

"$workspace loc/RE_Lib/Debug)”

5
&l

88 8 ¢

Restore Defaults Apply

Apply and Close Cancel

Figure 3-20 Add reference to library location
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7. Verify that the new path has been updated. Go to [Cross ARM C Linker] — [Libraries] to check.

Settings Pro v §

i# Tool Settings B3 Toolchain 3 Device # Build Steps Build Artifact Binary Parsers @ Error Parsers

(2 Target Processor Standard archive {librany) files (-I) 24 35 2
@ Optimization |—‘_
@ Warnings

C

(#2 Debugging gec

w B3 Cross ARM GMU Assembler
@ Preprocessor
@ Includes
(2 Warnings
@ Miscellaneous Standard archive search directories (-L) A AR 2’,}| *,\':'f|
w B4 Cross ARM C Compiler
(2 Preprocessor
@ Includes
@ Optimization
(# Warnings
(2 Miscellaneous
~ B3 Cross ARM C Linker Search archives repeatedly for undefined references
General
Miscellanecus
@ Other
w B3 Cross ARM GMU Create Flash Image
2 General
w B4 Cross ARM GMU Print Size
@ General

v i Library Generator User defined archive search directories (-L) & o 8 5D
@ Settings

User defined archive (library) files (1) N ER =R

"$workspace_loc/RE_Lib/Debug}”

Apply and Close Cancel

Figure 3-21 Cross ARM C Linker settings are already updated
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8.

In the Properties dialog, select [Project References] in the left pane, then tick on “RE_Lib” to mark the
executable project as depending on the static library project. Click [Apply and Close].

ﬁ Properties for RE_App

| type filter text

Resource
Builders
w /C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
MCU
Project Matures
IProject Fleferencesl
Renesas OF
Run/Debug Settings
Task Tags
Validation

~
r:‘;?/.

Project References e ~ £

Projects may refer to other projects in the workspace,
Use this page to specify what other projects are referenced by the project.

Project references for 'RE_App"

Apply and Close Cancel

9. Build the application project.

Figure 3-22 Mark executable project as depending on the static library project

10. Set a breakpoint where the library function hal_entry_lib() is called. Run RE_App project.

11. When the program stops at the breakpoint, resume it. Confirm that the library function which blinks the
LEDs (e.g. hal_entry_lib()) is executed.

R20UT5034EJ0100 Rev.1.00
Jul.20.21

RENESAS Page 34 of 35




Renesas e? studio 2021-07 or Higher Quick Start Guide

4 Debug B %|#[€® § = 0 @RELb]FSPConf.. [Ehalentry.c [EREApp.c % Bstartup REO1_1500.. ~ D % Breakpoints % [10 Registers ==
v [ RE_App HardwareDebug [Renesas I; = {\ ToTTEmaes A EXBEPI o | eS| N ¢
« @ RE_App.elf [1] [cores: O] 20 typedef void (*pfunc) (); (LBl = REApp.c lline: 37] [type: Hardware]

v & Thread #1 1 (single core) [cor 21 extern pfunc __ctors[];
= main() at RE_App.c:37 0x5 g: extern pfunc __ctors_end[];

B
W arm-none-eabi-gdb (7.8.2) PRITE 792

1 Renesas GDB server (Host) initialized = 1; No details to display for the current
for (p = __ctors_end; p > _ ctors; ) selection.
=-p) O:
¥
I
#endif

extern void hal_entry_lib();

0eeee53c =int main(void) {

90000534 hal_entry_lib(); |

= WTIE (T
// TODO: add application code here
¥
return 8;
}
v
< >

Figure 3-23 Application project invokes library function
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34 Import Existing Projects into Workspace

To import an existing e? studio project to the current workspace, follow the steps below. These steps import a
sample project from Renesas website and will be used for demonstrating debugging features in section 5.4.

1. Download the LED Blinker sample code for REO1 from Renesas website:
https://www.renesas.com/sg/en/document/scd/led-blinker-sample-code-re01-1500kb-and-256kb-group-
application-note-sample-code.

LED Blinker Sample Code for REOT 1500KB and 256KB Group Application
Note - Sample Code

By clicking on the “l accept” button or other butten or mechanism designed to acknowledge agreement to the terms of an electronic copy of the
Disclaimer002 (the “Agreement”), or by downloading, installing, accessing, or otherwise copying or using all or any portion of the licensed software
described in the Agreement (the “Licensed Software”), (a) you accept the Agreement on behalf of the licensee for whom you are authorized to act (the
“Licensee”), and acknowledge that the Licensee is legally bound by the Agreement, and (b) you represent and warrant that you have the right, power,
and authority to act on 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, POWER, AND AUTHORITY TO ACT ON BEHALF OF AND BIND THE LICENSEE, DO NOT SELECT THE *| ACCEPT” BUTTON OR
OTHER BUTTON OR MECHANISM DESIGNED TO ACKNOWLEDGE ACCEPTANCE OF THE AGREEMENT, AND DO NOT DOWNLOAD, INSTALL, ACCESS, OR
OTHERWISE COPY OR USE ALL OR 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 THEREOF) OMLY IN ACCORDANCE WITH THE
AGREEMENT.

ACCEPT AND DOWNLOAD »

Figure 3-24 Download the Sample Code

2. After downloading the package, extract the zip file.

Mame Date modified Type Size
and930_gpio_re_256kb.zip 7/12/2021 1:43 PM Compressed (zipp... 71,450 KB
and950_gpic_re_1500kb.zip 71272021 1:43 PM Compressed (zipp... 73,644 KB

r01and950g)0107-re. pdf 7/12/2021 1:43 PM Adobe Acrobat D... 191 KB

r01an4950jj0101-re.pdf 7/12/2021 1:43 PM Adobe Acrobat D... 36 KR
Figure 3-25 The Sample code package
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3. Ine? studio, select [File] — [Import]

File § Edit Mavigate 5Search Project Renesas Views PRu
New Alt+Shift+N
Open File...

w

[} Open Projects from File System...

Recent Files ¥

Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W

Save Ctrl+5
Save As...

Save All Ctrl+Shift+5
Revert

Move...
Rename... F2
Refresh F5

Convert Line Delimiters To >

Print... Ctrl+P

Export...

E

E.

Properties Alt+Enter

Switch Workspace ¥
Restart
Exit

Figure 3-26 Import the sample project

4. In the [Import] dialog, select [General] — [Existing Projects into Workspace]. Click [Next]

ﬁ Import

Select

Create new projects from an archive file or directory.

Select an import wizard:

| type filter text

~ [ General
JE Archive File
[/ CMSIS Pack
IE{E Existing Projects into Workspacel
[} File System
[T Preferences
[} Projects from Folder or Archive
=% Rename & Import Existing C/C++ Project into Workspace
Ta# Renesas CS+ Project for CATBKOR/CATEKD
T Renesas CS+ Project for CC-RX and CC-RL
" Sample Projects on Renesas Website
[;_—'7 C/Ces

Cancel

Figure 3-27 Select import wizard
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5. Inthe [Import Projects] dialog, select “Select archive file”. Click [Browse] then select the zip file named
“an4950_gpio_re_1500kb.zip” in the sample code package. Select the project listed in “Projects:” and click

[Finish].

&) Import O >
Import Projects S
i’ _I'l
Select a directory to search for existing Eclipse projects. / 4
i
() Select root directory: Browse...
(®) Select archive file: D\WorkSpace for REVADTand 95020101 -relr v|l Browse... 1
Projects:
and930_gpio_re_1500kb (and330_gpic_re_1500kb/) Select All
Deszelect All
Refresh
Options
Search for nested projects
Copy projects into workspace
[] Clase newly imported projects upon completion
[ Hide projects that already exist in the workspace
Working sets
[ ]Add project to working sets Mew...
Select...
?\ < Back Mext = Finish Cancel
Figure 3-28 Select project to import
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6. Open the project properties, select [C/C++ Build] — [Settings] in the left pane. Select tab [Toolchain] and

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

Build Variables
Environment

Logging
oo ain Editor

C/C++ General
MCU

Project Natures
Project References
Renesas QF
Run/Debug Settings
Task Tags

Validation

53 Tool Settings| &% Toolchain | 85 Device 4 Build Steps

Enable toolchain integration

Current Teolchain

Toolchain: GMNU ARM Embedded

Version:

Change Toolchain (click Apply before switching tabs)

£.3.1.20170620

Toclchaing GMU ARM Embedded

Yersion:

6.3.1.20170620

Additional Tools

[ Create Library generator

Create Flash image

{8} properties for an4950_gpio_re_1500kb O >
|| Settings - -~
Resource n
Builders
C/C++ Build | Configuration: | HardwareDebug [ Active ] ~ | | Manage Cenfigurations...

Build Artifact Binar}rParsers 1

Apply and Close

Cancel

Figure 3-29 Update project toolchain (without Smart Configurator)
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If the imported project uses Smart Configurator, the setting GUI may be different.
{8} Properties for Tutorial O >
| Settings - ~
Resource R
Builders

w C/C++ Build Configuration: | Debug [ Active ]
Build Variables
Envirenment
Logging

B Tool Settings| &9 Toolchain | & Build Steps

~ | | Manage Configurations...

Build Artifact Binary Parsers & Error Parsers

Tool Chain Editor Mame

|GNU Tools for ARM Embedded Processors (arm-none-eabi-gee)

C/C++ General

|ARM (Ahrch32)
MCU

Architecture

> |

Project Matures Prefix |arm—n0ne—eabi— |
Project References Suffix | |
Renesas QF
Run/Debug Settings C compiler |gcc |
Task Tags C++ compiler |g++ |
Validation
Archiver ar
Hex/Bin converter |nbjc0p}r |
Listing generator ||:|bjdump |
Size command |5ize |
Build command |make |
Rermove command |rm |

Create flash image

[[]Create extended listing

] Print size

Use integrated toclchain version:

Per project path

6.3.1.20170620 -~

Browse...

Cancel

Apply and Close

Figure 3-30 Update project toolchain (with Smart Configurator)

7. Build the project and make sure that it is successful.
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3.5 Configuration Editor

The Configuration editor view displays the current project configuration settings. The settings are saved in the
file ‘configuration.xml’. The project configuration settings are grouped into multiple pages that allow you to set

several configurable aspects of the project, such as how pins and clocks are set up, and which drivers are

included.

To edit the project configuration, make sure that:

e RE Configuration perspective is open by clicking [Window] — [Perspective] — [Open Perspective] —
[Other...] — [FSP Configuration] and,

e The ‘configuration.xml’ file is opened.

Fh Project Explorer X

L an4950_gpio_re_1500kb
5] RE_App
13 RE_Lib
w 25 Tutorial
[ Includes
2 re
2 re_gen
= src
= re_cfg
= script
B LEE E.pincfg
Mj Tuternial Debug_Flat.launch

Double-click .xml file to
open Configuration

2% Y § = O |4 [Mutorall FSP Configuration 3

Summary

Click here to generate

= B3

project content

Project Summary

Board: EK-RE01 1500KB
Device: RTFOE015D2CFB
Toolchain: GCC ARM Embedded
Toolchain Version: 6.3.1.20170620

FSP Version: 1.1.0

Project Type: Flat

Selected software components

Simple application that blinks an LED. Mo RTOS included.

Renesas Core

Low Power Mode

System

Arm CMSIS Version 5 - Core (M)
Arm Driver Header

Board support package for RFTFOE015D2CFB

Board support packaoe for RE0O1 1500KE

A\ 4

Generate Project Content

RENESAS ~

v1.1.0

v1.1.0

v1.1.0

v1.1.0

v5.7.0+sdk 1.1.0

v5.7.0+sdk.1.1.0

v1.1.0 (V]
v1.1.0

Page selection

ol €

ISummar}r BSP | Clocks | Pins | Interrupts | Event Links | Stacks Componentsl

Figure 3-31 Configuration Editor view

There are 8 pages (or tabs) in the Configuration editor.

The Summary page contains project-specific summary information.

The BSP page allows users to select the FSP version, the type of RE board, and the device.

The configuration steps and options for the Clocks, Pins, Interrupts, Event Links, Stacks and Components
pages are discussed in the following chapters.
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3.51 Summary Page

The summary page contains a project-specific summary which includes details of the currently selected
device, board and RE software components, etc. There are also useful links to the ‘Renesas Presents’
YouTube channel and the Software Package’s user manual.

If user adds new threads and modules/objects to a thread, this information will be also shown on the Summary
page.

48% [Tutorial] FSP Configuration &3 = B

Summary Q

Generate Project Content

Project Summary

REMNESAS ~
Board: EK-RE01 1500KE -
Device: R7FOE015D2CFB Information about
<«— board, device,
Toolchain: GCC ARM Embedded toolchain and FSP
Toolchain Version: 6.3.1.20170620
FSP Version: 1.1.0
] Software component
Project Type: Flat included in the project
Selected software components i
Simple application that blinks an LED. No RTOS included. v1.1.0
Renesas Core v1.1.0
Low Power Mode v1.1.0
System v1.1.0
Arm CMSIS Version 5 - Core (M) v5.7.0+sdk.1.1.0
Arm Driver Header ve T 0+sdk.1.1.0
Board support package for RFFOE015D2CFE v1.1.0 W
EEN1 1500KE vl 10

@ ﬁ Useful links

5ummar}r] BSP | Clocks | Pins Interrupts| Event Links| 5tacks| Components

Figure 3-32 Summary page
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3.5.2 BSP Page
The BSP Page allows users to select the FSP version, board and device. Users can also import the CMSIS
pack from this page.

¥ [Tutorial] FSP Configuration X = B8
Board Su rt Package Configuration Q
Ppo 9 9 Generate Project Content
B Restore
Device Selection [ Select FSP version I Import CMSIS |
) Board Details
FSP version: | 1.1.0 71 /' Evaluation Kit REO1 1500KB
Board: EK-REDT 1500KB ud | I Visit https:/fwww.renesas.com/ek-refi1-1500kb to

kit user's manual, quick start guide, errata, design
package, example projects, etc.

Select device

Device RYFOE01SD2CFE

RTO%: Mo RTOS

Select board

Figure 3-33 BSP page
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3.5.3 Clocks Page
The Clocks page sets up the initial clocking for the application. Clock sources, PLL settings, and clock divider
settings can be selected for each of the output clocks.

For details on the Clock Generation Circuit (CGC), see the RE hardware user's manual. To update the project,
follow these steps:

1. Select a value in the drop-down list for the clock setting on GUI.

¥ *[Tutorial] FSP Configuration X = 8
g
o

Clocks Configuration ‘
Generate Project Content

EZ Restore Defaults

MNormal mede (High-s ~ PLL Disabled ~

MOSC Disabled ~ MOSC 32MHz PLL Div /2 ~

Drive Capability: 7 ~ PLL Div 16MHz

Oscillator ~ PLL Mul x2.0 ~
Low Consumption Os ~ PLL 32MHz UCLK 32MHz

Stabilization Wait Timi ~

HOCO Disabled ~ —> HOCO 32MHz ~ Clock Src MOCO ~ ICLK & PCLKA Div /1~ ICLK 2MHz
r Clock Src: HOCO
- MOCO 2MH Clock Src MOCO PCLEA 2MH
MOCOEmbled v —>{MOCOMH: | S o toco :
Clock Src: MOSC
LOCO Enabled w LOCO 32768Hz Clock Src: 505C PCLKB Div /1 w PCLKB 2MHz
Clock Src: PLL
505C Disabled ~ — Standard CL ~

MNoise filter Enabled  ~

505C 32768Hz

Summary | BSP | Clocks | Pins| Interrupts | Event Links | Stacks | Components

Figure 3-34 Clock configuration page

2. Save the Project Configuration Settings, for example by hitting Ctrl-S.

o
3. Click the Generate Project Content button ~Generate Project Content

4. The file bsp_clock_cfg.h is updated with the selected clock configuration.
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I Project Explorer 32 | =] <|='=(> ST

= B {& [Tutorial] FSP Configuration

B bsp_clock cfg.h X

] an4950_gpio_re_1300kb
J RE_App
J RE_Lib
w (2% Tutorial [Debug]
[ Includes
e

w [ re_gen
[ bsp_clock_cfg.h
.| common_data.c

[1] common_data.h
[ hal_data.c
[K] hal_data.h
[ main.c
[£] pin.c
[K] pin.h
[ vector_data.c
[R] vector_data.h
2 src
v = re_cfg
= fsp_cfg
[ r_core_cfg.h
[ r_lpm_cfg.h
[€] r_system_cfg.h
(= script
i§} configuration.xml
ﬂ R7FOED15D2CFB.pincfg
=l re_cfg.txt
j Tutarial Debug_Flat.launch

= 0

[* generated configuration header file - do not edit */

= #ifndef BSP_CLOCK_CFG_H_
#define BSP_CLOCK_CFG_H_
#define BSP_CFG_CLOCKS_SECURE (@)
#define BSP_CFG_CLOCKS_OVERRIDE (@)
#define BSP_CFG_MOSC_ENABLE (@) /* MOSC
#define BSP_CFG_MOSC_HZ (32000080) |
#define BSP_CFG_MOSC_DRIVE (7) /* Drive

M0SC 32000008HZ

Disabled */

Capability: 7

#define BSP_CFG_MOSC_CLOCK SOURCE (@) /* Oscillator */
#define BSP_CFG_MOSC_LOW_POWER_ENABLE (@) /* Low Consumption Oscillat:
#define BSP_CFG_MOSC_WAIT_TIME (5) /* Stabilization Wait Time: 61 cyc.
#define BSP_CFG_HOCO ENABLE (@) /* HOCO Disabled */

)CO 32MHz */

#define BSP_CFG_HOCO_FREQUENCY (1) /* HO

#define BSP_CFG_MOCO_ENABLE (1) /* ) Enabled *,

#define BSP_CFG_LOCO ENABLE (1) ) Enabled */
#define BSP_CFG_S0SC_ENABLE (B) /* 505C Disabled */
#define BSP_CFG_S05C DRIVE (B) /* Standard CL */

#define BSP_CFG_SO0SC_NF (@) /*

Noise filter Enabled */

#define BSP_CFG_PLL_ENAELE (@) /* PLL Disabled */

#define BSP_CFG_PLL DIV (1) /* PLL Diy /

#define BSP_CFG_PLL_MUL (1) /*
#define BSP_CFG_CLOCK_SOURCE (1) ,
#define BSP_CFG_ICLK_PCLKA DIV (@) |
#define BSP_CFG_PCLKE_DIV (B) /*

#endif /* BSP_CLOCK CFG_H_ */

PCLKE Diy /1 */
#define BSP_CFG_POMER_CONTROL_MODE (1) /*

Normal mode (High-speed med

Figure 3-35 bsp_clock_cfg.h is updated
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3.5.4 Pins Page
The Pins page provides a graphical user interface for generating the pin configuration settings for the project.

¥ [Tutorial] FSP Configuration » QEREE-Relsd Aaisk) = B8
Pin Configuration G
Generate Project Content
Select Pin Configuration _§ﬂ Exportto CSV file %2 Configure Pin Driver Warnings
|RED1-1SDDKE-EK.pincfg ¥ [ Manage configurations..,
_ (1)
[] Generate data: |g_hsp_p|n_cfg| |
Pin Selection = = |*}] Pin Configuration =4 Cycle Pin Group
Type filter text | Mame Value Link
w + Ports ~
¥ PO
P1 (3)
P2
P3
P4 (2)
P5
PG
P7
Pa
# (Cther Pins
w « Peripherals < ?
AnalogADC
AnalogCMP w
< >
Pin Function | Pin Number
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Figure 3-36 Pin configuration GUI

he Pin Configuration window consists of 3 parts:

1. Select Pin Configuration: Selects pin-configuration file and specifies the name for the associated data
structure. Multiple pin configurations can be set as follows:
o Create a new .pincfg file (e.g. NewName.pincfg) in Project Explorer by copying an existing one.
e Select the new .pincfg file (e.9. NewName.pincfg) in the “Select Pin Configuration” dialog box.
o Check the "Generate data" checkbox and give the new pin configuration a unique data structure name
in the text field.
o The multiple pin configurations will be created in different data structures.
2. Pin Selection: Selects pin or peripheral that will be set up.
3. Pin Configuration: Set up for function/property of the selected pin/peripheral.
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Follow below steps to configure pins of the peripherals to be used in the project:
1. Select a peripheral in the “Pin Selection” pane, e.g. [Connectivity: SCI] — [SCI4]. The configuration for this
peripheral will be shown in the “Pin Configuration” pane.

2. Select an Operation Mode for the peripheral, e.g. “Simple SPI”.

3. Select the pins you would like to use for the Input/Output functions of the selected peripheral in the
selected mode.

&F *[Tutorial] FSP Configuration X NI sl et = 8
Pin Configuration o
Generate Project Content
Select Pin Configuration _§ﬂ Export te C5V file 5= Configure Pin Driver Wamnings
| REQ1-1500KB-EK.pincfg v | Manage configuratiens...

Generate data: | g_bsp_pin_cfg |

Pin Selection = = laz Pin Configuration “_J Cycle Pin Group
|T~.-'pefi|tertext | Mame Value Lock Link
— Pin Group Selection Mixed
Connectivity:LPG ~
Connectivity:MIP Operation Mode Simple 5PI {2]
Connectivity: Q5P v Inp:;@utput o
Vﬁ’ Connectivity:5CI one =
el Ll MISO4 ¥ P112 | 5 |
SCi1 SCK4 (3) < P108 B =
ar] - MNaone
s - Mone
v SO (1) MOsI4 « P113 &l o
5CI5
SCI9 < 2
EC'””EthV!t}':ZF;'B - Module name:  5CI4
t -
DDEHE-CJ'II':(?SWD Usage: When using Simple [2C mode, ensure port pins cutput type is n-ch epen drain.
| Eoug: IRL'; When switching between [2C and other modes, first disable,
nterrupt:
Interrupt:KR hd
£ >

Pin Function | Pin Mumber

Summary | BSP | Clecks | Pins | Interrupts | Event Links | Stacks | Components

Figure 3-37 Pin Configuration Setting (by Peripheral)
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A single pin can also be set up following the steps below:

1. Select a pin in the “Pin Selection” pane, e.g. [Ports] — [P0] — [P003]. The configuration for this pin will be

shown in the “Pin Configuration” pane.

2. Enter properties for this pin as an example in the figure below.

¥ *[Tutorial] FSP Configuration X [JEIleE s s1d Hai-A}

= B8

Pin Configuration

Select Pin Configuration

Manage configurations...

| RED1-1500KE-EK.pincfg v

Generate data: |g_bsp_pin_cfg |

iﬂ Export to C5V file Configure Pin Driver Warnings

()]

Generate Project Content

# ¥ Cycle Pin Group

Value Link

GPIO1
Input mode

MNone (2)
CMOS

H

¥ GPIO

Pin Functicn | Pin Mumber

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Pin Selection i= 4+ - |% PinConfiguration
|T}fpefi|terte><t | Mame
w 1¥ Ports P Symbolic Name
Comment
PODD Mode
POO1 Pull up/down
pPoD2 Output Type
(1) Drive Capacity
P04 w Input/Cutput
PO0S PoD3
PODE
« POD7
« PO08 L4
v PO Maodule name: P03
EE::? Port Capabilities:  ADCO: ANDD3
P012
PO13 ]
< >

Figure 3-38 Pin Configuration Setting (by single pin)

3. The MCU Package view shows this pin change.

*# FSP Visualization X FrujEElell

PO03 is
changed to
be set
(OK status)

140 JeEil

Bl Pin Functic

Figure 3-39 MCU Package View (Connection Status)
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3.56.5 Stacks Page
The Stack page allows users to:

e Configure threads within a RE project.
e Add RE modules and objects to a thread.

¢ Modify module and object properties in the Properties View.

¥ *[Tutorial] FSP Configuration 3 QJEIl==ela =4 ai=1} = B

Stacks Configuration o

Generate Project Content

Threads 4] Mew Thread ) Rermove [ HAL/Common Stacks 4| New Stack > -2 Futend Stack > 32| Remove

v g HAL/Common
& Renesas Core
4 Low Power Medes Driver on r_lpm

&4 Low Power Modes &+ System Driver on
Driver on r_lpm r_system

@ @

4% Systern Driver on r_system

(1) %7 Add Energy
Harvesting(EHC)
Drriver

Objects ] Mew Object > 8] Rermove {2)

(3)

Summary | BSP | Clocks | Pins | Interrupts | Event Links lStacksJ Components

] Properties &3 “:-_ B558 @ Smart Browser 8 = 0

Renesas Core

Settings  Propery WValue
w Common
Energy Harvesting (EHC)
Option Function Select 0 (OF50) (4}
Option Function Select 1 (OF51)
Security MPLU v

Figure 3-40 Stacks Configuration GUI

The Stacks page consists of 3 panes:

1. Threads pane: Add/remove threads.

2. Stacks pane: Add/remove Software module instances, i.e. 10 port, SCI, UART, etc.
3. Objects pane: Add/remove kernel objects.

In addition, the Properties view supports the Threads Configuration and is used to modify module/object
properties.
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A module can be added to the existing project following the steps below:

1. Select a thread, i.e. HAL/Common. The modules and objects in this thread are shown.

2. Inthe Stacks pane, click “| “New Stack” to add a module to the thread, i.e. “New Stack” — [Driver] —
[Connectivity] — [CMSIS Driver for USART on r_usart ch(SCI)].

>
Click the Generate Project Content Gene=teProiect Content yytton to generate the source code content.

Users can change the properties of the selected module in the Properties view according to their

requirements.

= O

Stacks Configuration

Threads =

% HAL/Common 1}
& Renesas Core

% Low Power Modes Driver on r_lpm
4 System Driver on r_system

4% CMSIS Driver for USART on r_usart ch0(5CIO)

Objects

HAL/Common Stacks

(3)

Generate Project Content

@

& | Remove

4 Renesas Core

@

4+ System Driver on
r_system

4 Low Power Modes
Driver on r_lpm

@ @

(i

<} CMSIS Driver for USART on r_usart ch0(SCIO)

A

A

& Add Energy
Harvesting(EHC)
Driver

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Driver for
Transmission

57 Add DMAC or DTC 5

Add DMAC or DTC

Driver for Reception

[ Properties &3 |[8! B558 @ Smart Browser
ICMSIS Driver for USART on r_usart ch0(SCI0)

Property
~ Common
Common (4}
sCio
sCn
5CI12

Settings

Value

Figure 3-41 Add New Module to Thread
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An added module may require dependent modules or configuration settings. Necessary dependent modules
will be added automatically. Optional dependent modules are suggested to be added manually by the user. In
this case, users should click on the suggested modules to add and configure their properties.

I¥ *[Tutorial] FSP Configuration X [JEJEE-Ral d=i-As} = B8
Stacks Configuration :
Generate Project Content
Threads 4] Mew Thread €] Remave [ HAL/Commaon Stacks &) Mew Stack > =% Ewtend Stack > 3| Remove
v &t HAL/Common
@ Renesas Core 4 Renesas Core & Low Power Modes # System Driver on
@ Low Power Modes Driver on r_lpm Driveron r_lpm _system
¥ System Driver on r_system @ @ @
¥ CMSIS Driver for USART on r_usart ch0(SCla) = i
I I I
% Add DMAC or DTC 9 Add DMAC or DTC
Suggested dependent module Driver for Driver for Reception
/> Transmissicn
Objects 4] Mew Object = 32) Remove C“Ck onitto add

Summary|BSP ‘Cluck5|Pins|\nterrupts|Event Links | Stacks CDmponenl5|

Figure 3-42 Dependent Modules
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A module or a module stack can also be added by performing a “copy and paste” operation on the Threads
page. Right-click on a module and select “Copy” to copy it. Right-click in the stack pane of the same or a
different thread in the same project and select “Paste”.

A “cut and paste” operation is also available.

(8 e 15 Contgaicn xRN

Configuration o
Stacks Gersmate Progect Content
Thresds e Tt O Bemeve = HAL/Commen Stacks . Mew Stk > & ) Remave
& Renesss Cors @ Reneess Core 4 Low Pomer Mot @ Syttees Drvver on
@ Low Power Modes Drives on #_ipm Driver o0 .l il
# Syrtem Driver on r_pyriem O o ih) Tearn ¥
&5 CMISE Driver ook USART of F_uiadt €[50/ -
1 Rruzuree Confgurston: ¥
5 AddE
Hanasting(EHD)
|« 3| o X
Dhjecti & Ve "
Detrte
L vt L sLnlladede
ot
i L Espon »
bputh e Eh -
Sumamary B9 Oocks Fu_ltmfmpu Eveni Links | Saacks Comporents. o iy
I e O Rk A
L Properties [l B = b
CMSIS Driseer for USART on r_usart (50100 Cormpare With 3
Seftngs  Propety ahe apmOy !
w Common
i Ceamiren
» 5B
v N
E
+ 5013
EREEEEE oo =G
LH
Stacks Configuration Boemsts Pk it
Thieadh w ] N Y & AL s Sl & Mew Sk oL Loiend Uik o R
o
& Rrneias Come i Renesas Core i Low Power Modes i System Dever on f CMES Drvvrr dow LUPRART o st chal S04
& Low Powrer Modes Dever o o lpen Drieercm 1 tpm rLEye
i Sysem Driver on r_system m [] @ @
i CMSIS Driver For USART on r_ugart ¢ horsoo) T <
I I 1
& Aad Enengy 57 Aod DMAC or DT 57 Aad DMAC or OTC
P n HarvesteglEHC) Pt e Dreves foe Recepmon
e - e Team *
jests A H Resource Configuration: ¥
¥ Naldate
Lt ool
| N =
< X Delecie Delete :
Summary | B3P | Oocks | P | Intemaepts | Event Links | Stacks | Components Hon- el ure ©
] Properties. £ itn lmpori
npost
Medule B
Bropertes are nod svadable 0 ok ”
TF  DebugAs ]
Caimpae el ¥
Faplace Weth ¥

Figure 3-43 Copy & Paste operation
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There will be a name conflict between the old module instance and the new one. Renaming one of the module
instances will solve the problem. If there is hardware conflict, one of the modules should change to a different

hardware channel.

Threads

{é} *[Tutorial] FSP Configuration £3 | [€] bsp_clock_cfg.h

= B

Stacks Configuration

4] Mew Thread  #) Remove [ HAL/Common Stacks

v E§§ HAL/Common
4 Renesas Core
& Low Power Modes Driver on r_lpm
& System Driver on r_system @
d} CMSIS Driver for USART on r_usart ch0{SCIO)
d} CMSIS Driver for USART on r_usart ch0{SCIO)

&7 New Stack > -= Extend Stack = %] Remaove

E’ﬂ} CMSIS Driver for USART on r_usart ch0(SCI0)

(V]

Generate Project Content

Objects

@‘j Add DMAC or DTC
Driver for
Transmission

& Add DMAC or DTC
Driver for Reception

@‘j Add DMAC or DTC
Driver for
Transmission

&Y Add DMAC or DTC
Driver for Reception

&) Mew Object = ) Remave

£

Name conflict after “copy and

paste” operation

Summary | BSP |Cluck5 | Pins | Interrupts | Event Links I a Stacks] Components

I Properties X

CMSIS Driver for USART on r_usart ch0(SCI0)

Rename one of the module instances
and change to different hardware

- Property Value
e . APl Allocation channel to solve the conflict
w Module CMSIS Driver for USART on r_usart ch0(SCI0)
Instance Mame g_usartd
Channel 1]
Transmit Buffer Empty Interrupt Handler Registration  Enabled
Receive data full Interrupt Handler Reqgistration Enabled

Figure 3-44 Module Instance name conflict
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A module or a module stack can also be added by performing the export and import operation on the Stacks
page. Right-click on a module and select “Export...” to export the configuration of the module to an XML file.
Right-click in the stack pane of the same or a different thread in the same project and select “Import...” to
import the configuration from the exported XML file.

Lk [Tutorial] F5P Configuration » [EN-TRILEENIT = -
Stacks Co uration
I'I'ﬂg Generate Project Content

Threads ) Mes Thead s Bemee = HAL/Common Stacks 4 NewStack> = Fotend “ack © i) Remove

v gt HAL/Commen
@ Renesas Core 4 CMSIS Driver for USART on r_usart chO(SCI0)
4 Low Power Modes Driver on r_lpm
& System D.mm o 1_system @ (o = s B
& CMSIS Driver for USART on r_usart chiSCI0) = =
¢ CMSIS Driver for USART on r_usart ¢h1(3C11) I L Resource Configurations »
59 Add DMAC or DTC %9 Add DMAC or DTC BIA ;
Driver for Driver for Reception D b Validate
Transmission T of Cut Ctrls X
Objects & ] New Object M | Bernoue [# Copy Ctrl=C
1 Paste Ctrl+V
K Dalete Delete
Mon-secure Callable
Impart..
] |ed Export.. Ls
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components (i) Medule Resources...
[T Properties 52 O PRunas >
Debiuig Az 3
CMSIS Driver for USART on r_usart ch1(5Ci1) 2 i
Compare With »
Settings  Property Value Replace With 5
s APl Allocation
+ Module CMSI5 Driver for USART on r_usart ch1(5CIT)
Instance Mame g_usart]
Channel 1
Transmit Buffer Empty Interrupt Handler Registration Enabled
Receive data full Interrupt Handler Registration Enabled
ﬂ Export | | X
Stack Export /l
Export a stack to a configuration fragment on the local file system. g E I
To file: ID:\kaSpace_fnr_RE\mrl:spa:ejﬂﬂ ~07_F5P110hscixeml I “ 1 Browse..
Options
[Jinclude common properties
coce
Figure 3-45 Export the RE stack
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Surmmary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

Tutonal] FSP Configuration ¥ JEE TR 1R L] == |
= 3 1 5 =] bep_clock cfg =]
Co gu I Generate Project Content
Threads e Mee Tt w i ieos =1 HALMCommon Stacks & | MewStack = == Ecrend Stack = 3] Ren
v m HAL/Common l 8 =
& Ranesss Core & Renesas Core & Low Power Modes & System Driver on & CMSIS Driver for USART
& Low Power Modes Driver on r_lpm Driver on r_lpm frriem
& Systern Driver on r_systemn o @ @
& CMSIS Driver for USART on r_usart chO(SCI0) -
# CMSIS Driver for USART on r_usart ch1(5C11) 1 I
% Add Energy T y [C or DTC
Harvesting(EHC) iy
Driver Resource Configurations » gon
Objects & New Object = &) Remowve & Validate
[ Cut Cird+X
Delete
< >

[0 Properties 22

Properties are not available,

& impen

| Stack Import
Impert stacks from 8 -mnfiguutiqn!'ugmgm g the logal fills system.

From file: |05\ WerkSpace_for_REuworispace 2021-07 FSP110scixei |

sy
intiude common properties

CE ] o

Figure 3-46 Import the RE stack
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3.5.6 Interrupts Page
The Interrupt page allows the management of Event (interrupts) and ISR (Interrupt Service Routines) for use
with the RE interrupt framework.

The interrupt Page consists of 2 panes:

1. The “User Events” pane shows a list of events that have been created manually by user.

2. The “Allocations” pane shows a list of events that have been provided by instantiated RE modules on the
Stacks Configuration page.

In each pane, the “Event” column contains event names. The “ISR” column contains subscriber for the
corresponding event in the “Event” column.

I¥F [Tutorial] FSP Configuration X QRS Nl daiiy = B

Interrupts Configuration o
pts 9 Generate Project Content
User Events 4 | New User Event »
Event ISR
(1)
Allocations
Interrupt Event I5R {2)
! SCI0 RXI (Receive data full) R_DRIVER_INITIAL_CALLBACK
5 SCIOTXI (Transmit data empty) F_DRIVER_IMITIAL_CALLBACEK
7 SCI0ERI (Receive error) F_DRIVER_IMITIAL_CALLBACK
8 SCH Rl (Receive data full) F_DRIVER_IMITIAL_CALLBACK
9 SCH TXI (Transmit data empty) F_DRIVER_IMITIAL_CALLBACK
11 SCH ERI (Receive error) F_DRIVER_IMITIAL_CALLBACK
Summary | B5P | Clocks | Pins | Interrupts | Event Links | Stacks | Components
Figure 3-47 Interrupts Page
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A user event and its ISR can be created manually by clicking on the button [New User Event], then select an
event to create.

Note: ISR registration is required even when using interrupts as triggers for DTC or DMAC. Prepare a dummy
function for ISR

I¥ [Tutorizl] FSP Configuration 3 QIR -Re =1 = O

Interrupts Conﬁguratlon Generate Project Content
User Events 4] Nev -
ACMP »
Event ISR ADC 3
AGT >
CAC >
CCC >
CGC H
DIv b
owac >
Allocations
DocC >
Interrupt Event I5R DTC 3
4 SCI0 RXI (Receive data full) R_DRIVER_INITIAL_CALLBACK ELC »
5 SCI0 TXI (Transmit data empty) R_DRIVER_INITIAL_CALLBACK Fcu N
7 SCI0 ERI (Receive error) R_DRIVER_INITIAL_CALLBACK o N
8 SCI1 RXI (Receive data full) R_DRIVER_INITIAL_CALLBACK
) SCI1 TI (Transmit data empty) R_DRIVER_INITIAL_CALLBACK GPT >
1 SCI1 ERI (Receive error) R_DRIVER_INITIAL_CALLBACK Icy >
I b
Summary | BSP |C|ocks | Pins Ilnterruptsl Event Link;| Stacks| Components INTEGRATE N
&) New User Event X
Enter the name of the ISR for the new user event:
| rylSR|
Figure 3-48 Adding a new user event
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The newly created event will be displayed in the “User Events” pane.

¥ *[Tutorial] FSP Configuration X QIR e sd dai=A) = O
Interrupts Configuration G
pts 9 Generate Project Content
User Events & | Mew User Event > 51| Fermowe
Event ISR
DMACD INT (DMAC transfer end 0) mylSR I
Allocations
Interrupt Event ISR 2
0 SCH R {Receive data full) R_DRIVER_INITIAL_CALLBACK
4 SCI0 R {Receive data full) R_DRIVER_INITIAL_CALLBACK
5 SCIO TXI (Transmit data empty) R_DRIVER_INITIAL_CALLBACK
7 SCID ERI (Receive error) R_DRIVER_INITIAL_CALLBACK
2 DMACD INT (DMAC transfer end 0) rnylSR I
9 SCI1 TXI (Transmit data empty) R_DRIVER_INITIAL_CALLBACK v
Summary | BSP | Clocks | Pins llnterrupts] Event Links| Stacks| Components|

Figure 3-49 User event created

To remove a user event, select the event and click %] putton in the “User Events” pane (events added by
instantiated RE modules in the “Allocations” pane cannot be removed).

IF *[Tutorial] FSP Configuration X QR dail = 08
Interrupts Configuration o
pts 9 Generate Project Content
User Events 4| Mew User Event > || Rermove
Event I5R
DMACD INT (DMAC transfer end 0) myl5R
Allocations
Interrupt Event ISR &
0 SCI1 RXI (Receive data full) R_DRIVER_IMITIAL_CALLBACK
4 SCID RXI (Receive data full) R_DRIVER_IMITIAL_CALLBACK
5 SCID TXI (Transmit data empty) R_DRIVER_IMITIAL_CALLBACK
7 SCID ER| (Receive error) R_DRIVER_IMITIAL_CALLBACK
2 DMACD INT (DMAC transfer end ) myl5R
9 SCI TXI (Transmit data empty) R_DRIVER_INITIAL_CALLBACK o
Summary | B5P | Clocks | Pins llnterrupts] Event Linksl Stacksl Components|

Figure 3-50 Remove user events
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Removing a user event can also be done by specifying “Disabled” for it in the Properties window.

| {8 =[Tutorial] FSP Configuration F1 | [ bsp_clock_cigh e |
o
: Stacks Configuration Generate Project Comtent
Threads 1M id  m | Remove 5] HALM ommon Stacks. % Mew Stack > == [ tacl 1| Remove
e ."? HHJ'Curﬁmnn . =
& Pizibiss Cove awer Modes & Systemn Duiver on ¢ CMSIS Driver for USART on r_usart chi{SC10)
@ Low Power Modes Driver on r_lpm o r_lpm rsystem
& Systern Driver on r_system i ¥] D
a4 CKASIS Driver for USAFRT on r_wsart chﬂfz —
@ CASIS Driver for USART on r_wsart chi( 1 -
% Add DMAC or DTC 57 Add DMAC or DTC
Doriver for Dvirver for Reception
" » Transmission
Dhjects - M
£ >
| Summary | B5P  Clocks Ping | Intermagts | Event Links | Stacks | Components
= )
CMSIS Driver for USART on r_usart chO(SCI10)
Sottings  Property Value A
Instance Mame q_uzartD
Chanrnel L]
Imterrupt Handler Regestration
¥
AY
Interrupts Configuration \ Chimstviin Prigact Cetins
\
User Eventy . . o R . \\ % | Hew User Event > 1w | Remave
o SCI TXI will be removed with “Disabled” setting ‘.
e i
DMACD INT (DMAC transfer end 0] SR !
1
1
'l
1
1
1
1
1
/
Allocations ,'
Inbeirupt Evant 1SR 7
L1} SC11 Rl {Recerve data Tull) E_DANER_IMITIAL_CALLEBACK ///
4 S R {Re erve data full BDRANER IMITIAL CALLBACK e
T i e TR FRARSARY HELE EFAEt ntannana s nnnn kﬁ@ <
7 'SEE ERI [Recerie eiror] F_DRIVER_IMITIAL _CALL K
] ERALCE IMNT (DALLE Erarsler end ) rylSH
9 S T (Transmt data ermpty) F_DRIVER_IMITLAL CALLBALCK
1 L1 ERI [Recesse emor) F_DRIVER_IMITIAL CALLBACK
Susmemary | B5P | Clocks | Pies | Inbermupds | Event Limks | Stacks | Components
Figure 3-51 Remove user event in Properties window
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3.5.7 Components Configuration Page
The Components Configuration page enables the individual modules required by the application to be

included or excluded.

Modules common to all RE projects are preselected (for example HAL Drivers — re01_1500kb — r_adc).

All modules that are necessary for the drivers selected in the Stacks page are included automatically. Users
can include or exclude additional modules by checking the box next to the required component.

Note: The primary way of adding modules to an application is by using the Stacks page. The Components
page is primarily used as a list of components available in the installed Software Package.

¢ *[Tutorial] FSP Configuration X @ bsp_clock_cfg.h

= 0

Components Configuration

Component
w iy BSP
w i Board
[] custom
re01_1500kb_ek
] reD1_256kb_ek
s @ rell_1500kb
device
device
device
device
device
device
device
sdk
@ rell_256kb
w iy CMSIS

FROOOODOEE

Filter | All
Version Description
1.1.0 Custom Board Support Files
1.1.0 Evaluation Kit RE0T 1300KB Support Files
1.1.0 Evaluation Kit RE0T 236KE Support Files
1.1.0 Board support package for R7FOEDT15D2CFB
1.1.0 Board support package for REDT 1500KE
1.1.0 Board support package for RFFOEC14D2CFB
1.1.0 Board support package for RFFOEO14D2CFP
1.1.0 Board support package for RFFOEQ13D2CFP
1.1.0 Board support package for R7FOEQ16D2DEN
1.1.0 Board support package for R7FOEQTTDZDEN
1.1.0 Board support package for RED1

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

o

Generate Project Content

S [E—

Variant 6

RYFOEOT5D2CFB

R7FOECTI4D2CFR
R7FOEOT4D2CFP
R7FOEOTSD2CFP
R7FOEOTED2DEM
R7FOEQT7D2DEM

Note: Coding for User Application

Figure 3-52 Components page

User must NOT add user's application code in main.c. Please note that main.c is overwritten each time the
[Generate] button is clicked in the configuration window. This is the characteristic of the Smart Configurator.
As such, please implement user's application code in hal_entry.c or other *.c files appropriately.
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4.Building

This chapter describes the build configurations and key build features for e2 studio IDE.

4.1 Build Option Settings

A new project built with the 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 the sample project (e.g. “an4950_gpio_re_1500kb”) and select [Properties] or use shortcut
keys [Alt] + [Enter] to open the Properties window.

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

-8 Project Explorer X mR Y & = [
1-< an4950_gpio_re_1500kb S 4

it Includes Go Into
Devi
g C:AWST: Open in Mew Window
= config Show In Alt+Shift+W >
= Documents 2 Copy Chrle
= Flash Debug Past ChieY
= HardwareDebug e o
= script #® Delete Delete
= SvD Source >
le] main.c Move...
I an4950_gpio_re_1500kb e =
7] an4950_gpio_re_1500kb
[£] an4950_gpio_re_1500kb ;uy  Import.
[] an4950_gpio_re 1500kb = pepont..
& an4950_gpio_re_1500kb
[£] an4950_gpic_re_1500kb Build Project
7] an4950_gpio_re_1500kb Clean Project
E EE—’E‘_EF’ 5 Refresh s
i
0 Tu;c'rial Close Project
Close Unrelated Project
Build Targets ]
Index ¥
] Properties =2 |[®] P95 @ Build Configurations »
an4950 gpio_re 1500kb @ RunAs >
Debug As ]
Resource Property ﬁ
Team ¥
w Info
derived Compare With *
editable Restore from Local History...
< MISRA-C >
[ C/C++ Project Settings Ctrl+Alt+P |

<$£ -
LSBT e Save build settings report

Figure 4-1 Open the Properties window
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2. Click [C/C++ Build] — [Settings] — [Toolchain] tab to view or change toolchain version.
Refer to figure 4-2, the current version is 6.3.1.20170620 and click the “Versions” option to change the

toolchain version if necessary.

&} Properties for an4950_gpio_re_1500kb O d
type filter text Settings v * 3§
Resource
~
Builders
HardwareDebug [ Active ] ~ | | Manage Configurations...

C/C++ Build Cenfiguration:

Build Variables
Environment

Logging 53 Tool Settings &3 Toolchain 3 Device ,ﬂ"E‘-uiIdSteps Build Artifact Binary Parsers [* |

Settings]
Tool Chain Editor Enable toolchain integration
C/C++ General Current Toolchain
Mcu Toolchain: GNU ARM Embedded
Project Natures Version:  6.3.1.20170620
Project References
Renesas OQF Change Toolchain (click Apply before switching tabs)
Run/Debug Settings Toolchain:  GNU ARM Embedded v
Task Tags
Validation Version: 6.3.1.20170620 ~
10.2.1.20201103
Additional 1o~ -20200408

9.2.1,20191025
[ Create Lillg 3.1.20190703
Create FI48.2.1.20181213

7.3.1.20180622
7.2.1.20170904

.0.2.20150528
2.4.20140725 M

? Apply and Close Cancel

Figure 4-2 Change Toolchain Version
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3. Click [C/C++ Build] — [Environment] to set build option and add or edit the environment variables.

|t;,-'pe filter text

Resource
Builders
v CfC++ Build
Build Variables
Legging
Settings
Tool Chain Editer
C/C++ General
MCU
Project Natures
Project References
Renesas OF
Run/Debug Settings
Task Tags
Validation

ﬁ Properties for and950_gpio_re_1500kb

Environment

Configuration: IHardwareDebug [ Active ] I

Environment variables to set

(::lv -

oo

Manage Configurations...

Add...

Wariable

CWD
GCC_VERSION
PATH

PWD
TCINSTALL
TC_VERSION

Walue

D:\WorkSpace_for_REvw...

6.3.1

C:\Program Files (xB8E)\...
D:\WorkSpace_for_REvw...
C:\Program Files (xB8E)\...

£.3.1.20170620

Origin

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

Select...

Edit...

Delete

Undefine

(®) Append variables to native environment

() 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
Build options for compiler and linker, etc. can be set on “C/C ++ Build” — “Settings” — “Tool Setting” tab.
All settings are summarized in “All options:” which shows the commands use in the build process.

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

Q Properties for and350_gpic_re_1500kb

O b4
|t},.peﬁltertact Settings Build configuration o~ .8
Resource "
Builders
w C/C++ Build Configuration: | HardwareDebug [ Active ]

* | | Manage Cenfigurations...
Build Variables

Environment

Logging i Tool Settings 3 Toolchain 553 Device # Build Steps Build Artifact Binary Parsers @ Error Parsers
ain Editor

I~ @ Target Processor Command: | arm-none-eabi-gcc

/ ¥ Optimizati i
¢/ General g P m.nza on All options: -I"D:\WorkSpace_for_RE\workspace_2021- -~
MCU (/g' Warnlngs 07_FSP110M\an4930_gpio_re_1500kb\Device" -"D:
Project Matures l.'g Debugging \WorkSpace_for_RE\workspace_2021-
Project References ~ 83 Cross ARM GNU Assembler 07_F5P110han4930_gpic_re_1500kb\Device\Driver 9
Renesas OF (# Preprocessor Anelode! "W nrkSnare far REGwnrkenars 2071-
Run/Debug Settings (2 Includes . . . .
Tack Tags (5 Warnings Expert settings: Confirm settings in command line format

L g
Velidation (3 Miscellancous Command /e opMAND} §{cross_toolchain flags} S{FLAGS} -c ${OUTPI|

~ 3 Cross ARM C Compiler line pattern:

@ Preprocessor
_J (2 Includes
@ Optimization
(2 Warnings
@ Miscellanecus
~ [ Cross ARM C Linker
List of settings (% General
(22 Libraries
@ Miscellanecus
@ Other
~ 3 Cross ARM GMU Create Flash Image
@ General
~ 3 Cross ARM GMU Print Size
% General v

@' Apply and Close Cancel

Figure 4-4 Build Option Settings

The detail of build option is described in the compiler user manual which is stored at “{Compiler installation

directory}\share\doc”. For example, it can be found in “C:\Program Files (x86)\GNU Tools ARM Embedded\6
2017-g2-update\share\doc".
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411 Recommended Build settings

e As you see, there is "Toolchain Editor" under "C/C++ Build", please do not change the

configuration. The Toolchain editor is used for toolchains that are NOT supported by Renesas build
support plugins.

e Please remove all checked options in “Tool Settings” — “Warnings” for now.

| type filter text

Resource
Builders
w IZ/C++ Build
Build Variables
Environment
Logging
Teol Chain Editor
C/C++ General
MZU
Project Matures
Project References
Renesas QF
Run/Debug Settings
Task Tags
Validation

Q Properties for and350_gpic_re_1500kb

Settings

Configuration: | HardwareDebug [ Active ]

i3 Tool Settings | i) Toolchain ) Device # Build Steps

(2 Target Processor
Optimization
Debugging
w [ Cross ARM GNU Assembler
@ Preprocessor
(2 Includes
(22 Warnings
@ Miscellanecus
w 53 Cross ARM C Compiler
@ Preprocessor
(2 Includes
@ Optimization
(2 Warnings
@ Miscellanecus
~ [ Cross ARM C Linker
@ General
@ Libraries
(2 Miscellaneous
@ Other
~ 3 Cross ARM GMU Create Flash Image
@ General
~ 3 Cross ARM GMU Print Size
2 General

DoooooO0oo00o0o0oodg

* | | Manage Cenfigurations...

Build Artifact Binary Parsers @ Error Parsers

Check syntax only (-fsyntax-only)
edantic (-pedantic)
edantic warnings as errors (-pedantic-errors)
nhibit all warnings (-w)
arn on various unused elements (-Wunused)
arn on uninitizlized vaniables (-Wuninitialised)
nable all common warnings (-Wall)
nable extra warnings (-Wextra)
arn on undeclared global function (-Wmissing-declaration)
arn on implicit conversions (-Wconversion)
arn if pointer arithmetic (-Wpointer-arith)
arn if padding is included (-Wpadded)
arn if shadowed variable (-Wshadow)
arn if suspicious logical ops (-Wlogical-op)
arn if struct is returned (-Wagreggate-return)
arn if floats are compared as equal (-Wfloat-equal)

henerate errors instead of warnings (-Werror)

Other warning flags &

Apply and Close

Cancel

Figure 4-5 All “Warning” options should be unchecked
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e This driver has been evaluated without “newlib-nano” option. If there is an issue with using the

standard library, please disable this option (it is enabled by default when project is created).

ﬁ Properties for Tutorial

type filter text Settings
Resource
Builders
s C/C++ Build Configuration: | Debug [ Active ]

Build Variables
Environment

~ | | Manage Configurations...

Logging i) Toolchain # Build Steps Build Artifact Binary Parsers & Error Parsers
Settings]
ain Editor (2 Target Processor Linker flags (-Xlinker [option]) &)
C/C++ General (# Optimization
MU @ Warnings
Project Natures (# Debugging
Praject References B3 GNU ARM Cross Assembler
Refactoring History 53 GNU ARM Cross C Compiler
Renesas OF {3 GNU ARM Cross C Linker |
Run/Debug Settings (=2 General
Task Tags Libraries
i
3 GNU ARM Cross Create Flash Image
) GNU ARM Cross Print Size Other objects L2
Generate map |"S{BuiIdArtifactFiIeBaseName}.map"
[]Cross reference (-Xlinker --cref)
[C1Print link map (-Xlinker --print-map)
Use newlib-nano (--specs=nano.specs) I
| Use float with nano printf (-u _printf_float)
[] Use float with nano scanf (-u _scanf_float)
[ De not use syscalls (--specs=nosys.specs)
[ verbese (-v)
Other linker flags |--specs:rdimnn.specs
Restore Defaults Apply

Figure 4-6 “newlib-nano” option
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4.2 Build a Sample Project
A project can be built by steps below:

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

B Project Explorer X = <‘='=:> 7 & = 0
== an4950_gpio_re_1500kb [HardwareDebug] | '

[n Includes
2 Device Ll }
(= CMSIS Go Into
g Bonflg " Open in New Window

ocuments
(= Flash Debug Show In Alt+Shift+W »
= Ha.rd:\tareDebug B Copy Ctrl+C
g ;;Bp Paste Ctrl+V
€] main.c 3 Delete Delete
™ an4950_gpio_re_1300kb.dep Source >
™7 an4950_gpio_re_1500kb.ewd Move...
[E] an4950_gpio_re_1500kb.ewp e, =

7] an4950_gpio_re_1500kb.ewt

m andd30_gpio_re_1300kb.eww = Import.
D an4930_gpio_re_1300kb HardwareDebug.jlini 4 Export.
G and930_gpio_re_1300kb HardwareDebug.laur

D-R.E_App Build Project

B e

Figure 4-7 Build a Sample Project

2. The [Console] pane shows ‘Build complete.” message to indicate a successful build.

&l Console 33 RI-@@%|?E§ ?x@|#a'ﬁ'zﬁ
COT Build Console [and350_gpio_re_1500kb]

arm-none-eabi-gcc -mopu=cortex-m@plus -march=armve-m -mthumb -mlittle-endian -mfloat-abi=»
arm-none-eabi-gocc -mcpu=cortex-mBplus -march=armv6-m -mthumb -mlittle-endian -mfloat-abi-
arm-none-eabi-ocbjcopy -0 ihex "an495@ gpic re 15@8kb.elf"™ “an495@ gpic re 15@8kb.hex"
arm-none-eabi-size --format=berkeley "an4958 gpioc re 1588kb.elf"
text data bss dec hex filename
46632 12 3668 58312  c488 an495@ gpio_re_158@kb.elf

16:21:58 Build Finished. @ errors, @ warnings. (took 7s.278ms)

W
< >
Figure 4-8 Project is built successfully.
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3. If the build is unsuccessful, the console window will show error messages which contain details about the

errors (location where the error occurs (file, column, and line), reason...). Please check these errors and
revise the source code or configuration and rebuild the project.

% oo @ wE~0-8-=-0
CDT Build Console [and330_gpio_re_1300kb]

16:26:53 **** Tncremental Build of configuraticn HardwareDebug for project an495@_gpio re 15@@kb **+** s
make -j4 all

arm-none-eabi-gcc -mcpu=cortex-m@plus -march=armvé-m -mthumb -mlittle-endian -mfloat-abi=soft -02 -fmess:
Jmain - In function 'main'-

l.fmain.c:4?:3: error: "tmp' undeclared (first use in this function) I
tmpTT;

Poparg

../main.c:47:3: note: each undeclared identifier is reported only once for each function it appears in
make: *** [main.c] Error 1

subdir.mk:18: recipe for target 'main.o’ failed
"make -j4 all" terminated with exit code 2. Build might be incomplete,

16:26:54 Build Failed. 3 errors, @ warnings. (tock 398ms)

W
< >
Figure 4-9 Unsuccessful build shows error messages
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4.3 Export Build Configuration Settings
Project build settings in e? studio IDE can be saved to a file using the Project Reporter feature.
1. Right-click at [Project Explorer] to pop up the context menu

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

B Project Explorer X BES Y § = O
v |=5 an4950_gpio_re_1500kb [HardwareDebug| |
rF s

! Includes
(2 Device Paste Ctrl+V
= CMSIS I Delete Delete
(= config Source H]
= Documents Move..
== Flash Debug
w = HardwareDebug Rename... F2
(= Device pag  Import...
[= script y
[ ] E:{ Drtu.
i makefile 1
rnakefileinit Build Project
L@ objects.mk Clean Project
Lo sources.mk Refresh Fs5
| @ subdir.mk
= script Close Project
= SVD Close Unrelated Project
[g) main.c Build Target >
[™] an4950_gpio_re_1500kb.dep Wil fargets
7] an4950_gpio_re_1500kb.ewd Index >
ﬂ and330_gpio_re_1500kb.ewp Build Configurations -]
I an4950_gpio_re_1500kb.ewt
an4950_gpio_re_1500kb.eww O Runés ’
[£] an4950_gpio_re_1500kb HardwareDebug,jli %% Debug As >
m and930_gpio_re_1500kb HardwareDebug.la Team ]
S and950_gpio_re_256kb Compare With 5
RE_A
3 RE_L'EF Restore from Local History...
_Li
LI Tutorial MISRA-C .
%  C/C++ Project Settings Cirl+Alt+P
Save build settings report

Figure 4-10 Project Reporter
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5. Debug

This chapter describes the usage of debug configuration and key debugging features for e2 studio. The
following illustration refers to the sample project which is downloaded and imported in chapter 3.4 (e.g.
“r01an4950ej0101”, hereinafter called “sample project”) and based on hardware configuration: J-Link ARM
and EK-RE01 1500KB board.

1. Open the sample project workspace in e? studio IDE and click [Debug] perspective.

® | Rk &

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 users to perform specific
tasks. For instance,

e The [Debug] perspective has views that enable the user to debug the program

e The [RE Configuration] perspective together with “configuration.xml” in the editor window will open the
RE configuration, as well as the Package and Properties views for project configuration settings

o The [C/C++] perspective has views that help the user to develop C/C++ programs.

If a user attempts to connect the debugger when not in the [Debug] perspective, e? studio will prompt the user
to switch to the [Debug] perspective. One or more perspectives can exist in a single Workbench setup. Users
can customize them or add new perspectives.

5.1 Change Existing Debug Configurations

The debug configuration must 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 the sample project in the [Project Explorer] pane to set focus.

Click [Run] — [Debug Configurations...] or " icon (downward arrow) — [Debug Configurations...] to
open the “Debug Configurations” window.
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File Edit Source Refactor Navigate Search Project Renesas Views Window Help
H&. Debug VH and950_gpio_re_1500kE Renesas Device Partition Manager SR @ vl IO DS DS @
H~Fl~o o~ @ Tacex > [na launch history) Q | B C/C+ {5 FSP Configuration
&5 Project Explorer 52 BEE T § =0 [Emanc | B Tacelyzer D Debug As > WE Package =5
"ﬁ 3:4950,_9@9,’5,1 500kb B é; Q/ Run Cirl+F11 Eeh B onTig st N> wve editor element does not use this view

f-1 ‘Emarlas o 46 Debug 1 Organize Favorites...

) Includes b

evice un Histo
= D oy Run History >
= CMsls 32 @ RunAs ?
i 33
g Bﬂnﬁg . 34 Run Configuratiens...
ocuments
= Flash Debug b Debug History >
(> HardwareDebug a5 45 Debughs 5
t

g :;I;p i‘; I Debug Cenfigurations... I

[ main.c ig @ External Tools >

i.r....JT an4950_gp!o_re_1500kb‘dep 48 /***% It recommends use this part as template this device's start-u

L] and930_gpio_re_1500kb.ewd 49 /* If the API functions are allocated to RAM, this function must be

[E] an4850_gpic_re_1500kb.ewp 58 /* It copies Driver codes, which change the allocation area from RC

P g
] an4950_gpic_re_1500kb.ewt 51 /% Attention: Every code Pin.c is always allocated to RAM. These fu
an4950_gpio_re_1500kb.eww 52 R_SYS_(GdiCGPy( b
53 /* Initialize System Function Driver. */
i | an4930_gpie._re_1300kb HardwareDebugjlink 54 /* This function needs to be called after R_SYS_CodeCopy function.
ﬁ[’j and950 gpio_re 1500kb HardwareDebuglaunc 55 R_SYS_TInitialize(); .

DL e - R el -
< > < >
[ Properties 52 |[€] P38 @ Smart Browser #lET 5 8 = 5 B conoke X LS BE-&820--=0
Property Value CDT Build Console [an4950_gpio_re_1500kb]

Extracting support files...
16:31:13 **** Incremental Build of configuration HardwareDebug for project and495@ gpic re_1588kb ****
make -j4 all
arm-none-eabi-gcc -mcpu=cortex-m@plus -march=armvé-m -mthumb -mlittle-endian -mfloat-abi=soft -02 -fmess:
arm-none-eabi-ohjcopy -0 ihex “and95@ gpio re 158@kb.elf" “and495@_gpic_re 1586kb.hex"
arm-none-eabi-size --format=berkeley "an4958_gpic_re_1588kb.elf"

text data bss dec hex filename

46632 12 3668 58312 488 an495@_gpio_re_1560kb.elf

16:31:14 Build Finished. @ errors, @ warnings. (took 1s.521ms)

Figure 5-2 Open Debug Configurations Window

2. In “Debug Configurations” windows, go to [Renesas GDB Hardware Debugging] >
[an4950_gpio_re_1500kb.elf HardwareDebug]. Click on the [Main] tab to ensure the load module is
“an4950_gpio_re_1500kb.elf”.

&) Debug Configurations O *

Create, manage, and run configurations

EREECRER | B Y -~ Name: |E-4950_gpio_re_1500kb HardwareDebug
type filter text | %ﬁ.‘r Debugger| B Startup| i=| gommon| 7] Sourcel
[&] C/C++ Application Project
[€] C/C++ Remote Application
L= EASE Script |an4950_gpio_re_1500kb Browse...
[£] GDB Hardware Debugging C/C++ Application:

[£] GDB OpenOCD Debugging

[£7] GDE Simulator Debugging (RHA50)
Java Applet Variables... Search Project... Browse...
lava Application
R Launch Group

IHardwareDebug.-"an4950_gpi0_re_1 S'DDkb.eIFI

Build (if required) before launching

E. Remote Java Application Build Configuration: | Select Automatically ~
v Renesas GOB Hardware Debuggin
@ and950_gpio_re_1500kb HardwareDebug (T Enable aute build () Disable aute build
[c7] Renesas Si;”UhEU’_DEbUQQi”Q (RX, RL78) (®) Use workspace settings Configure Workspace Settings...
Revert Apply

Filter matched 13 of 153 items

@

Figure 5-3 Select Load Module
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3. Switch to the [Debugger] tab, set “J-Link ARM” as the debug hardware and “R7FOE015D2CFB” as the
target device.

Ei Main_ B Startup | ] Commen | B Source

Debug hardware: | J-Link ARM ~|  Target Device: R7FOEQT5DZCFE

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 J-Link ARM emulator and RSK RE01 board:

e J-Link
— Type = “USB”.
— Low Power Handling = “Yes”
e Interface
— Type =“SWD”
— Speed =“320”
e Connection
— Reset before run = “Yes”
— Reset before download = “Yes”

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.
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{8 Debug Configurations O x

Create, manage, and run configurations

I_I I_ﬁ 7@ B b ] | = ? v Mame: | and9530_gpio_re_1300kb HardwareDebug
|typefi|tertext | [E=3 Startupl ] Commen | B Source|
[E] C/C++ Application
[E] C/C++ Remote Application Debug hardware: |J-Link ARM  ~ | Target Device: | R7TFOE013D2CFE
L=/ EASE Script
[c] GDB Hardware Debugging GDB Settings Debug Tool Settings
[€] GDB Open0CD Debugging v J-Link
[t GDB Simulator Debugging (RH250) Type v
Java Applet J-Link Serial (Auto)
Java Application Settings File Siworkspace_loc\S{ProjNamelf\${Launcl ..
R Launch Group Script File
E‘ Remnote Java Application Low Power Handling Yes -
w [£7 Renesas GOB Hardware Debugging Host Name/IP Address[:port number]
v Interface
Type SWD v
Speed (kHz) 320 ¥
~ JTAG Scan Chain
Multiple Devices Mo v
IRPre 0
DRPre i]
w Connection
Register initialization Yes v
Reset on connection Yes Vv
Reset before run E ]
ID Code (Bytes) FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFR
Held reset during connect Yes v
Reset before download W
Prevent Releasing the Reset of the CM3 Core No v
wv SWv
Core clock (MHz) 0
w TrustZone
Set TrustZone secure/non-secure boundaries Mo

Revert Apply

Filter matched 13 of 15 items

@

Figure 5-5 Change Connection Settings
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5. Switch to [Debug Tool Settings] sub-tab which is related to debugger behavior. Please refer to the e2
studio Help content at "e? studio User Guide" — "Debugging Projects" for the details.

Q Debug Cenfigurations O *

Create, manage, and run configurations

ﬁ ~ = | =] ? M Mame: |an4950_gpi0_re_1500kb HardwareDebug |

| | B Main-P Startup| [£] Common | & Source

[E] C/C++ Application
[€] C/C++ Remote Application

Debug hardware: |J-Link ARM ~ | Target Device: R7FOEQT15D2CFE

= EASE Script

[E] GDB Hardware Debugging GDE Settings  Connection Settings

[£] GDB OpenOCD Debugging v I0 G
E GDB Simulator Debugging (RH250) Use Default IO Filename Yes v
1 Java Applet |0 Filename ${support_area_loc}

[T Java Application v General Debug

L Launch Group Reset After Reload VYes v
E Remote Java Application ~ Memory

v [c7] Renesas GDB Hardware Debugging Endian Little Endian A

[£7] an4950_gpio_re_1500kb HardwareDebug + Break
[c7] Tutorial Debug_Flat Use Flash Breakpoints v
[£7] Renesas Simulator Debugging (RX, RL78) Allow Simulation Mo v
~ Flash
Flash Bus Type
Flash Memory Type
WorkRam Start
WorkRam End
Erase on-chip program flash before download No v
Erase on-chip data flash before download No Vo
. . Revert Apply
Filter matched 14 of 16 items

Figure 5-6 Change Debug Tool Settings

e Memory
— Endian = “Little Endian”

Endian setting of debugger memory reference. This configuration does not affect the target program
behavior.

e Break
e Use Flash Breakpoints = “No”

Setting software breakpoints to flash memory area is restricted, so the hardware breakpoints must be
used.

6. Click [Apply] button to confirm the settings. Then click [Debug] to launch the debugger.
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7. For a successful connection, [Debug] view to show target debugging information in a tree hierarchy. The
program entry point is set at “Reset_Handler() in “startup_ RE01_1500KB.c”.

35 Debug i3 = |i={> g = A8
~ [£7 an4950_gpio_re_1500kb HardwareDebug [Renesas GDB Hardware Debugging]
W ,_':E and950_gpio_re_1500kb.elf [1] [cores: 0]
w o Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP: Trace/breakpoint trap)
= Reset_Handler() at startup_RED1_1500KB.c:363 Ixladc
p| arm-none-eabi-gdb (7.8.2)
g Renesas GDB server (Host)

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 the “Debug Configurations” window.

2. Select a debug configuration (e.g. “an4950_gpio_re_1500kb HardwareDebug”) and then click

icon (to

duplicates the currently selected launch configuration). A new debug launch configuration (e.g.
“an4950_gpio_re_1500kb 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

Create, manage, and run configurations

[ ¢ x|E 7

MName: Ian4950_gpio_re_1 500kb HardwareDebug (1) I

[E] C/C++ Application
[£] C/C++ Remote Application
=/ EASE Script
[£] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
[£7] GDB Simulater Debugging (RHE50)
] Java Applet
[T Java Application
& Launch Group
E Remote Java Application
w [£7 Renesas GDB Hardware Debugging

I'E an4950_gpic_re_1300kb HardwareDebug
]

and850_gpio_re_1500kb HardwareDebug (1) I

|c*] Tutoral Debug_Flat
[£7 Renesas Simulator Debugging (RX, RL78)

Filter matched 15 of 17 items

~
@

Debug hardware: | J-Link ARM ~

GDB Settings  Connection Settings
GDE Connection Settings

(®) Autostart local GDB server
(C) Connect to remote GDB server

| 2 Main _ [ Startup | [C] Common | & Source

Target Device: | RTFOEO15D2CFB

Debug Tool Settings

Host name or IP address: | localhost

GDEB port number: 61234

GDE
GDE Command: | arm-none-eabi-gdb Browse... | | Variables...
[]5tep Mode
Additional GDB Server Arguments
Revert Apply

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 (ARM)”.
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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.

MName: | and930_gpio_re_1500kb HardwareDebug

Main ﬁ‘« Debugger | = Startup _ E_/ Source

Save as
() Local file

@&hared file!  [\an4950_gpio_re_1500kb 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 is located in the toolbar area of €2 studio main window.
The interface is very simple as shown below to build and debug for the selected launch target.

File Edit Socurce Refactor Mavigate Search Project Renesas Views Run  Window Help

& Eed ] %5 Debug c | myprj HardwareDebug 1
I

1 AN

| Buttons to perform build/launch debug for selected target | | Select build/debug target |

Figure 5-10 Launch Bar interface

Launch Bar buttons behave as follows (please select the build/ debug target in advance):

o % button builds the load module of the selected launch configuration.

Note: There is another build button %, ~ in the “File toolbar” that builds the active build configuration of

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

. = L | buttons are triggers 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].

a Preferences O X

‘ type filter text | Launch Bar

Renesas QF
~ Run/Debug
Console

Preferences for the Launch Bar
Enable the Launch Bar

Enable the Build button
[ ] Always show the target selector

External Tools
GDB-Servers
~ Launching

Default Launchers

Launch Bar '
Launch Configurations

MCU Peripherals Views

Perspectives

String Substitution

View Management

View Performance > Restore Defaults Apply

OFSYSYO)] Apply and Close Cancel

Figure 5-11 Show/hide 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

¢ Renesas Extension to Standard GDB Debug: Eventpoints, |0 Registers and Trace.

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

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

File Edit Source Rgfactpr |[Mavigate Search Project Renesas Views Run  Window Help
[c7] Tutorial HardwareDebug -
| & Mew Connection...

v]et | B -iBIRIS OSSP A F

w@?@ Bl e

Terminate
Resume (F8)| |Suspend (Cltr+F2)

Disconnect

Figure 5-12 Useful Toolbars in Debug Views

The program is run by clicking UE button or pressing [F8].

The program can be paused by breakpoint or by clicking button. When the 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 2 button or [FB] can be used for stepping over the next method call (executing but without entering it) at
the currently executing line of code.

e B putton can be clicked again to resume running.

e To stop the debugging process, IEI button is clicked to end the selected debug session and/or process
or < buttonis 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.

. 1:{:3’ button can be clicked to reset the program to entry point at the PowerOn Reset.

=

. ks button is used for re-downloading the binary file to target system.

Note: To demonstrate the features in the following section, please use the sample code for REO1 from
Renesas website as instruction in chapter 3.4.
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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].

Note: Software breakpoint is prohibited in flash memory area, hardware breakpoint is not supported in RAM
area.

To set breakpoints in flash memory area, please use hardware breakpoint.

To set breakpoints in RAM area, please use software breakpoint.

To set a breakpoint:

1. Open “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 i (Hardware breakpoint) or e (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 [Alf] + [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.
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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 breakpoint

or 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 ™ jcon in the Breakpoints view. A blue dot with a backslash will

appear in the editor pane as well as in the Breakpoints view.

1 Debug [+ ¥ =5 wyarables| Breakp... # !iRegist.. = Modules  Expres.. «®Eventp.. [[/IORe.. "

~ [ r01an4950ej0100 HardwareDebug [Renesas GDB Hardware D¢ A
v i r01an4950ej0100.elf [1] [cores: 0]
v o Thread #1 1 (single core) [core: 0] (Suspended : Breakpoir
= main() at main.c:52 Ox1b3e

i arm-none-eabi-gdb (7.8.2)

]« main.c [line: 52] [type: Hardware]

&+

% @

w|® EES Y

= Ranaocac (RNR cansar (HAch)

uint32_t data;

/**** Tt recommends use this part as template this devic

/* If the API functions are allocated to RAM, this funct

/* It copies Driver codes, which change the allocation a

/* Attention: Every code Pin.c is always allocated to RA

R_SYS_CodaCopy();

/* Initialize System Function Driver. */

/* This function needs to be called after R_SYS_CodeCopy v
< >

= Documents

& Flash Debug

= HardwareDebug

& script

= SVD

main.c

= an4950_gpio_re.dep
5 an4950_gpio_re.ewd
= an4950_gpio_re.ewp

nbly & Project Explorer %

<>

Figure 5-13 [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.
These variables (including the local variables in scope) can be set for real-time refresh.

=Variables ® Breakpoints ‘i Registers B Modules % Fxpressions i &® Eventpoints 10 Registers

Expression Type Value Address Name : gs_lpm_init_flg
— T Details:1 "\ee1l’
R : :
| ; gs_lpm_init_flg volatile uint8_t 1001 0x2000a4c0| Default:1 '\001"

% Add new expression Decimal:1

Hex:@x1

Binary:1

Octal:e1

g r_lpm_api.c = ==

278 &(MSTP->MSTPCRC), ~
279 &(MSTP->MSTPCRD)
280 ¥:
281
282 /** Flag to pie alling more than once from application. */
283 static volatile gs_lpm_init_-Fl = R_LPM_PRV_FLAG_NOT_INITILIZED;
284
285 static volatile uint8_t gs_lpm_snz_flag = R_LPM_PRV_FLAG_SNZ_DISABLE;
286 static volatile uintlé6_t gs_lpm_sbycr_ssbymp_retpm = ouU;
287 static volatile uint8_t gs_lpm_snzcr_snzdtcen_rxdregen = @U;
288 ~#if (LPM_CFG_PARAM_CHECKING_ENABLE == 1)
289 static volatile e_lpm_power_supply_mode_t gs_lpm_sstby_start_ope = LPM_POWER_SUPPLY M
290 #endif o

ana

< >

Figure 5-14 [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 refreshes the
expression value in real-time when the 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 in the same way. However, the watch is not available when the program is
running out of the scope of the variable.

®=Variables e Breakpoints ! Registers = Modules % Expressions ¢ e® Eventpoints 10 Registers

Expression Type Value Address Multiple errors reported.
R gs Ipm_init flg  volatile uint8_t 1 001’ 0x2000a4c0

I R data Error: Multiple errors...

1) Failed to execute MI command:
I -var-create - * data

%= Add new expressi Error message from debugger back end:
-var-create: No symbol "data" in current context.

2) Failed to execute MI command:
-data-evaluate-expression &(data)
Error message from debugger back end:
No symbol "data"™ in current context.

3) Failed to execute MI command:

-var-create - * data

Error message from debugger back end:
-var-create: No symbol "data" in current context.

4) Failed to execute MI command:
-data-evaluate-expression data

Error message from debugger back end:
No svmbol "data" in current context.

& main.c ¥ (¢ startup 500KB.c _system_api.c _lpm_api.c ==
42 A
43
44 “int main()

45 2e001b3c { =

46 uint32_t ELE)

47

48 [***% It recommends use this part as template this device's start-up code. *¥*%*/ =

49 /* If the API functions are allocated to RAM, this function must be executed first */

50 /* It copies Driver codes, which change the allocation area from ROM to RAM, by using r_[i

51 /* Attention: Every code Pin.c is always allocated to RAM. These functions are called froi

52 R_SYS_CodeCopy(); v
< >

Figure 5-15 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.

®=Variables ® Breakpoints i Registers 2 = Modules % Expressions ® Eventpoints [Tl 10 Registers

Name Value
~ & General Reqgisters
18 r0 0x20000800
i r1 Oxc
wir2 0x10
Wi r3 Oxc
i rd Ox1bc8
5 0x20000824
16 0x20000824
Name : re

Hex:0x20000800
Decimal:53687296@
Octal:e4000004000

Binary:160000000000000000100000000000

Float:1.08446687e-019

Default:536872968
Raw:0x200008080

Description

General Purpose and FPU Register Group

To view the general register “r0”,

1. Click [Window] — [Show View] — [Registers] or icon

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

Figure 5-16 [Registers] View

(LI
1ol

to open the [Registers] view.

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

stops.

R20UT5034EJ0100 Rev.1.00

Jul.20.21

RENESAS

Page 84 of 85




Renesas e? studio 2021-07 or Higher Quick Start Guide

5.4.4 Memory View

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

To view the memory of a variable (e.g. “gs_Ipm_init_flg”),
1. Click [Window] — [Show View] — [Memory] or icon ﬂ to open the [Memory] view.

2. Click the icon o to open [Monitor Memory] dialog box. Enter the address of the variable
“gs_Ipm_init_flg”.

B Monitor Memory X

Enter address or expression to monitor:

‘ &gs_lpm_init_flg ~

The global variable “&gs_lpm_init_flg” is presented
in memory renderings of “Hex Integer” format.

@ Cancel

B Console ¥ Tasks B Renesas De.; oblems ® Smart Brow... 8 Debugger C.. 0 Memory * [& Stack Analy... 7 Peripherals ~ ©
Gmwe H |8 0GB ¥

Manitors [ & % % &gs_|pm_init_flg : 0x2000A4C0 <Hex Integer> % . 5 New Renderings...
Address e -V3 4 -7 8 - B C-F A

000000002000A4CE | EEEEEELEER 60000066 ©0OBE0OE ©e0060E0
2000000L200RA4DE 0OOEOLEE ©PEOREPe ©eEBeeRe eooeeeee
2000000 200PA4EE 0©0COCOEEE ©REOBREEe ©eEBeeRe LoooeLeR

00000P002000A4FE 00OPEEED 0OOEPEEE 0PEREERE  EEEREEER
Memory Monitor for “gs_Ipm_init_flg” || eeeeeeee2000A508 ©00EEEEE CEEEEEEE 0PEEEERE  ©EOEEEEE
is specified by the address 00PROEOO2PRBAS1E 0PEERERE 0EAEPEEe  0PRREEEE  PEAEEEER
00000O0O200OA520 000AO0ED 0OOOPEEE 0POPEEED  ©EEBOEES

“&gs_lpm_init_flg”
0002PEOR2PEGA538 ©00EEEED 0OBEPEEE 0PEEEEEE  ©EEBEeRR
00020P0R200PA548 0ROAEEAG 0ORAREEG 0EEREEEE  BEEREAER o
Figure 5-17 [Memory] View (1/2)
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To add new renderings format (e.g. Raw Hex) for the variable “gs_Ipm_init_flg”,

) =h Mew Renderings. .. . . .
1. Click the tab to select “Floating Point” to add the rendering

This creates a new tab named “&gs_lpm_init_flg <Floating Point>" next to the tab “&gs_lpm_init_flg <Hex

Integer>".

B Console ¥ Tasks & Renesas De... [l Problems @ Smart Brow... @ Debugger C.. 0 Memory @ [&]Stack Analy... % Peripherals ~ ©

FETES T R

Monitors * X% &gs_lpm_init_flg <Hex Integer> If;‘-‘ New Renderings...\L

@ &gs lpm_init fig |M emory Monitor: &gs_lpm_init_flg : 0x2000A4C0

Select rendering(s) to create:

Waveform ~| Add Rendering(s!
Hex Integer

Fixed Floating Point
Fixed Point

Image
Raw Image

Traditional v

B Console ¥ Tasks B Renesas De... [ Problems @ Smart Brow... ®Deb@Mer C.. 0 Memory @ [ElStack Analy... 2 Peripherals ~ ™

gy Ot B S| H

-

Monitors + X% &gs_lpm_init_flg <Hex Integer> || &gs_lpm_init_flg : 0x2000A4C0 <Flo #| . % New Renderings...

¢ &gs lpm init flg loxoeooeeen2000A4Ce ©.008000EE ©.000000E0 0. 000000ER ~
©x000000002000A4CC ©.00B0LOES ©.000000EL ©.000000Ee
©x000000002000A4D8 ©.00C0BOES ©.000000ED 0 .000000Ee
©x000000002000A4E4 ©.0OCOBOES ©.000000E0 ©.000000Ee
©x000000002000A4FO ©.00B0LOES ©.000000EL ©.000000Ee
©x000000002000A4FC ©.00BOBOES ©.000000ED 0 .000000Ee
©Xx000000002000A583 ©.0000BOES ©.000000ED ©.000000EQ
0x000000002000A514 ©.000000ERe ©.000000E0 0.000000EQ
©x000000002000A520 ©.00BOBOES ©.000000ED 0 .000000Ee v

Figure 5-18 [Memory] View (2/2)

R20UT5034EJ0100 Rev.1.00 RENESAS Page 86 of 87

Jul.20.21



Renesas e? studio 2021-07 or Higher

Quick Start Guide

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 specific instruction in the program.

[ main.c %

44
45 00001b3c

p

54
55 00001b42
56
57
58 00001b46

68
6§ ©eeelbsa
7

“int main()

{
uint32_t data;

/***% It recommends use this part as template this de
/* If the API functions are allocated to RAM, this fu
/* It coples Driver codes, which change the allocatig
code Pin.c is always allocated tc¢

R_SYS, CodeCopy( )

/* This functlon needs to be called 2
R_SYS_Initialize();

/* Initialize LPM Function Driver. */
/* This function needs to be called before call R_LP}
R_LPM_Initialize();

/* Set Power Supply Open Control Register (VOCR regis

ter R_SYS_Code(

/* If you doesn't clear bits which corresponding your
/* correctly value of input signal.

/* The VOCR register is used for control such that, v
/* the AVCCO®, AVCC1, IOVCCO,IOVCC1, IOVCC2, IOVCC3, L
/* the operation of circuits that operate with the pi
/* does not affect the circuits that operate with the
/* Thie feature is mainly usign when the device is Er
/* Default value is OxFF which is not propagated sigr
/* Please change the value of argument with your targ
R_LPM_IOPowerSupplyModeSet(0x00) ;

**x* End of template code.  *¥¥*/

| Source address I

user code for user init and system operat

74
75
76
77

/*set P@O7, 008, and €09 output to high (LED off)*/
< >

00001b26 40 SyctomTnit+142

X1b28 <SystemInit+144>

and rl_re

00001b28:
oeee1b2a:
oee0lb2e:
oee01b3e:
00001b32:
00001b34:
00001b36:

oxeee0ed
oxfffff]
oxeee0ed
oxeee0ed
oxeee0ed
oxeee0l
oxeee0ed

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

(adr r5, @x1b38 <Syster
Fl

(adr r5, @xlb3c <main>]

00001b38:
; Init+162

1i.32.d27, do. #31

o 52
> @0@@lb3e: @xfef721fd Ein-v-z

R_SYS_CodeCopy();
bl @x584 <R _SYS CodeCopy>|

00001b42: oxfef7fbfc main+é
58

R_SYS_Initialize();
bl 0x53c <R_SYS_Initialize>
R_LPM_Initialize();

00001b46: Oxfef765fd main+1e bl 0x614 <R_LPM_Initialize>
69 R_LPM_IOPowerSupplyModeSet(0x00); =
00001bda: ©x00000020 main+ld movs  re, #@
00001b4c: ©x00f034f8 main+l6 bl ox1bb8 <__R_LPM_IOPowersupplyModeSet_venc
78 PORT@->PODR = ©Xx@380;
00001b50: ©x0000e021 Mmain+20 movs  rl, #224 ; oxeo
00001b52: 0x@000064a main+22 1dr r2, [pc, #24] ; (Oxlb6c <main+48>)
9000154 .2XA0RR200 4 1sls  ri, rl, #2
eeeelbss strh  ri, [r2, #8] "
PORTA-SPDR = 0380;
2, #2]
Opcodes Function Offsets

, #20] ; (0x1b70 <main+52>)

eeembs: 0x0000013b main+32 subs
for(data = @; data < 50000;data++)
eeee1b5e ©x0000002b main+34 cmp r3, #0
v 00001b60: ©x0000Fcdl main+36 bne.n  @xlbSc <main+32> v

<

Figure 5-

19 [Disassembly] View

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

1. Click [Window] — [Show View]

context).

Offsets”.

— [Disassembly] or icon = 1o open the [Disassembly] view

Click icon {}~==€5> to enable the synchronization between assembly source and the C source (active debug
In [Disassembly] view, right-click at the address column to select “Show Opcodes” and “Show Function

You can enable source addresses within the editor using the context menu.

Edit Eventpoint
Disable Tirmer Start Eventpoint

Disable Timer Stop Eventpoint

Show Eventpoints

Show Addresses

Show Opcodes

A AN

Show Function

Offsets

Figure 5-20 Source Addresses Menu
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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 the ‘Expressions’ view to watch global variables or external variables out of current program
scope.

- Variables | % Breakpoints ¥ Registers = Modules % Expressions <° Eventpoints [0 Registers
Name Type Value Name : data

’ Details:127

- data uint32_t 127 Default:127
Decimal:127
Hex:@x7f
Binary:1111111
Octal:0177

[l main.c £

/*Set Port direction control (set as input/output)*/
/*1: output, ©: input*/
/*set P@@7, €08, and @09 as output (1)*/
80005c68 PORT@->PDR = ©x©380;
while(1)
for(data = @; data < 58080;data++)

/* wait loop */

¥

/* Toggle the bit 7-9 of Porte */

Figure 5-21 [Variables] View
To observe a local variable (e.g. “data” in function “main()”),
1. Click [Window] — [Show View] — [Variables] or icon = 1o open the [Variables] view.
2. Step into the function “main()” to view the value of local variable “data”.

Note:

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

By disabling optimization, variables will become visible in most cases. However, this will give up all the
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 differs 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).

o 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.

= Variables ® Eventpoints © e Breakpoints i Registers ® Modules % Expressions [ 10 Registers S =

% % % B 0| PC3/40A 02 | % =
Type Address Data Cou... Timer Han.. Comment
] Trace Start
[ ] & Trace Stop
[] ¥ Trace Record
[ s Timer Start
(- Timer Stop
< >
Project Saved Templates
€1 Edit Event Break l X
Trigger: OR
Type Address Data Count Timer Handle Comment
|Add...| Edit. | Delete  pcC: 0/0 OA: 0/2 All: 0/2
Figure 5-22 [Eventpoints] View (1/2)
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To set an event break for a global variable when address/data is matched (e.g. when gs_Ipm_init_flg is
written),

1. Click [Window] — [Show View] — [Eventpoints] or icon e® to open the [Eventpoints] view.
2. Double-click on the “Event Break” option to open [Edit Event Break] dialog box

3. Click [Add...] button to continue.

]E Add Bventpoint X

Eventpoint Type: |Data Access

Address Settings | Data Access Settings

Address: &gs_lpm_init_flg VI

Address Settings Data Access Settings
Data Settings:

Read/Write: Wite v
Size: Not Specified
Bus Master: CPU

Compare Settings:

Compare: 0
Mask Value: 0
Comparison: Equals
€1 Edit Event Break X
Trigger: OR
Type Address Data Count Timer Handle Comment
L0R  &gs_Ipm_init flg Write All |
Add.. | Edit.  Delete  pC:0/0 OA: 1/2 All: 1/2
Cancel

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 “gs_Ipm_init_flg”. (The
address of this global variable is “&gs_Ilpm_init_flg”)

6. Next, switch to the [Data Access Settings] tab, select “Write” from “Read/Write” dropdown list. Click [OK]
to proceed.
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7. Ensure that the event break for “gs_Ipm_init_flg Write All” is set and enabled in the [Eventpoints] view.
Reset to execute the program from the start.

#=Variables ®® Eventpoints ° Breakpoints ! Registers = Modules % Expressions # [ IO Registers
Name : gs_lpm_init_flg

Expression Type Value Address Dotoile 1 \oo1"
— — : ; etails:
I R gs_Ipm_init flg  volatile uint8_t 1 "001 0x2000e250| Default:1l '\@@l'
Decimal:1
Hex:8x1
Binary:1l
Octal:ol
~system_api.c [©r_lpm_api.c & ==
@ * @brief This function initialize r_lpm function.[] ~
©void R_LPM_Initialize (void)
0eeee7ad {
pooBe7ad © if (R_LPM_PRV_FLAG_NOT_INITILIZED == gs_lpm_init_flg)
{
eeeeene/ gs_lpm init flg = R_LPM_PRV_FLAG_INITILIZED]
gs_lpm_snz_flag = R_LPM_PRV_FLAG_SNZ_DISABLE;
000807ba gs_lpm_sbycr_ssbymp_retpm = eu;
000007co gs_lpm_snzcr_snzdtcen_rxdregen = 0U;
“#if (LPM_CFG_PARAM_CHECKING_ENABLE == 1)
0000087c6 gs_lpm_sstby_start_ope = LPM_POWER_SUPPLY_MODE_AL L PWON;
#endif
}
eeeee7cc return ;
eeeee7de } /* End of function R_LPM_Initialize() */ v
< >

Figure 5-24 Execution of Event Break

Figure 5-24 shows that when gs_Ipm_init_flg is assigned with value R_LPM_PRV_FLAG_INITILIZED, the
program stops at code line No.326 (right after the line of code writing to gs_Ipm_init_flg).

R20UT5034EJ0100 Rev.1.00 RENESAS Page 91 of 92
Jul.20.21



Renesas e? studio 2021-07 or Higher Quick Start Guide

5.4.8 10 Registers View

10 Registers are 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 their own [lO registers] view by adding 10 registers selectively to the [Selected Registers] pane.

*=Variables ° Eventpoints “e Breakpoints i Registers = Modules GPfExpressioni "' 10 Registers EgI

Name Value (Hex)  Value (Bin) ... Address Access
~  PORTO
PCNTR1 0x03800380 000000111... 0x40040000 RW
PODR 0x0380 000000111... 0x40040000 RW
PDR 0x0380 000000111... 0x40040002 RW
PCNTR2 0x00000000 000000000... 0x40040004 R
PIDR 0x0000 000000000... 0x40040006 R
PCNTR3 0x40040008 W
PORR 0x40040008 W
POSR 0x4004000a W
PORT1
PORT2
All Register

®=Variables 10 Registers & &° Eventpoints e Breakpoints :iif Registers = Modules

Name Value (Hex)  Value (Bin) ... Address Access
v o PORTO

@ PODR 0x0380 000000111... 0x40040000 RW

@ PDR 0x0380 000000111... 0x40040002 RW

All Registers| Selected Registers

Figure 5-25 [I0 Registers] View

To view selected IO registers (e.g. PODR and PDR in PORTO),

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

==
oricon ! 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 “PODR” and “PDR” to the [Selected Registers] pane. A green dot @ beside the 10
register indicates the status of being the selected register(s).

4. Switch to the [Selected Registers] tab to view “PODR” and “PCR” of the “PORTO0” IO 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 10 registers from the [Selected Registers] pane.
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549 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. This helps users to track the
program execution flow to search for and examine the points in the program where problems arise.

The trace buffer is limited, the oldest trace data is overwritten with the new data after the buffer has become
full.

To set a trace until the program is suspended, users can do as following:
1. Click [Renesas Views] — [Debug] — [Trace] or icon % o open the [Trace] view.

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

B Console ® Trace % [£! Problems @ Smart Br.. ®Debugge.. 0 Memory ~ ©
T n|3QE| ES| [ vias[o) el = -
No records

Record Label Address Source

Figure 5-26 Turn on Trace view

3. Execute the program and stop program execution by using a breakpoint or by pressing the [Suspend]
button on the Debug Toolbar. The content stored in trace memory at that point in time is displayed as
trace result.
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4. Select the display mode by clicking on the corresponding button.

The below figure shows the trace result before the main() function is executed.

main.c |9 startup_REO1_1500KB.c _system_api.c DM_api.c =

{
86 00005344 *pdest = *psource;

00085266

92 eeee5aca } /* End of function Reset_Handler() */

20K @ ¥ AL Land adddamnaiin ann cmede cranaC

< >

B Console © Trace 2 ! Problems @ Smart Browser & Debugger Console 0 Memory - Call Hierarchy
4 %% e

Listing from record 1 of 849

Record Label Address Source
0 5A64
startup_REQ1_1500KB.c 384 for (uint32_t index = 0U; index < bytes; index++, p
5A64 bce.n0x5a44 <Reset_Handler+
1 5A62 Bus Disassembly Source
startup_REQ1_1500KB.c 384 for (uint32_t index = 0U; index < bytes; index++, pdest++, psource++)
5A62 cmpr2, r3
2 5A60
startup_RE01_1500KB.c 384 for (uint32_t index = 0U; index < bytes; index++, pdest++, psource++)
5A60 Idrr3, [r7, #20]
3 5A5E
startup_REQ1_1500KB.c 384 for (uint32_t index = 0U; index < bytes; index++, pdest++, psource++)

Figure 5-27 Select display mode in Trace view

5. The trace records are displayed from oldest data to latest data by default. The display order can be
changed by clicking “! putton.

B Console ® Trace © I Problems @ Smart Browser @ Debugger Console O Memory =*Call Hierarchy - E
a QT S| |V %) O | = =
Listing from record 1 of 849
Becard label Address Source ~
848 5A34
startup_RE01_1500KB.c 376 while (bytes > (uint32_t)0) /* @suppress("Cast comment") */ /* @sup...
5A34 bne.n0x5a20 <Reset Handler+32>
84l >A20 Click to
startup_RE01_1500KB.c 378 bytes--; change
5A20 Idrr3, [r7, #20] display order
846 5A22
startup_RE01_1500KB.c 378 bytes—;
5A22 subsr3, #1
845 5A24
I startup_RE01_1500KB.c 378 bytes--; v
Figure 5-28 The display order is changed
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6. The trace result can be filtered by clicking on *" button. Users can select to filter by “Record” and/or

“Address”.

B Console % Trace ¢ ! Problems ® Smart.. ®Debugg.. 0 Memory = Call Hie.. ~ ©

i 2|0 T | H S| [#Y 8% 0|el s ~
Listing from record 1 of 849
Record Label Address Source ~
‘848 | 5A34
startup_RE01_1500KB.c 376 while (bytes > (uint32_t)0) /* @
5A34 bne.n0x5a20 <Reset Handler+32>
847 5A20
H Filter S ><
ERecordE
Address Address
0
D Range
0
|
[ ] Exclude .
|

Cance

Figure 5-29 Filter trace result

7. Trace result can be saved to a .csv file (with the inclusion of bus, assembly and source information). Trace

view also allows to load trace results from a .csv file.

% Trace 2 "% Rea.. @ Me.. *Ren.. O Me.. ¢ Fau..
. v\ V@5 (O] %] ¢
Save trace result Load trace result -

Figure 5-30 Save and load trace result
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5.4.10 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 the 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 the Memory Usage view for executable project (which uses GNU ARM Embedded
Toolchain) has 3 regions: (1) Group size region, (2) Memory Region Usage/ Device Memory Usage
region, and (3) Detailed table region.

Bl Console 83 Trace RENNENGHRELESE S ] Memory & ‘ = CE| % |
- Memory Region Usage | Device Memory Usage
. Program: 7112 hyte(s) Memory Region Usage:
. Constant: 0 byte(s)
B Initialized Data: 12 byte(s) RAM - 16 % 255KEB
M Uninitialized Data: 1620 byte(s) A2KB used
. Data: 0 byte(s)
Stack: b
ac 1024 byte(s) FLASH | 1% 1536KB
Others: 40544 bytels)
6KB used
(2)
OFs 83% 24B
(1)
20B used
QSPI_FLASH 0% 131072KB
0B used
E25_TRACE_BUF 0% 1KB
0B used
< >
Section | Object | Symbol
Section Group Start address (VMA) End address Size (byte) Align Attribute  Load address (LMA) R
i vipl1_veneer Constant Ox00D01BCB --- 0
b Constant (x0D0D1BCE --- o - --- 3
text Program Ox 00000000 Ox00001BC7 2 --- - (3)
stack_dummy Stack (0x2000A2B0 Ox2000ACAF 1024 --- ---
rel.dyn Constant e 2000A425C - 0 - 0x0000B620
ramvect Others Dx 20000400 Ox 200007FF 1024 - ---
w
Map file: an4950_gpio_re_1500kb\HardwareDebug\and850_gpio_re_1500kb.map Map file Location

Figure 5-31 Memory Usage view

(1) Group size region (for executable project):

Displays the total size of Program, Constants, 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.
(2) Memory Region Usage and Device Memory Usage region:

Memory Region Usage shows percentage of RAM/ROM/flash usage by numerical value and status of bar.
Color of the bar is based on the percentage value.

e If percentage < 75%: Green.
e If percentage >= 75% and percentage < 90%: Orange.
o If percentage >= 90%: Red.
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Device Memory Usage region shows device memory of the selected project’s device. Each memory area
shows the name, start address, end address, used size and size.

& Console 8 Trace 0 Memory = | = oE o & O
i Memory Region UsageIDevice Memory Usagel
1ZE0
Ll
M Program: I 7112 byte(|| [ 0x00000000 InternalRom
[l Constant: [ 0 byte( JPT— T112/1572864 byte(s) ( 0.45% )
I Initialized Data: I 12 byte(
[l Uninitialized Data: [ 1620 byte | P> 0x00180000
I Dt | 0 byte( Ox0100AT4E
I stack ! 1024 bytet P Ox0100a14F
[ Others: [ 40544 byte( InternalRom
0x0100A167 AV iR s (ST
P 0x0100A168
OxDTFFFFFF
’ 008000000 InternalRam
OxOFFFEFFE 0/134217728 byte(s) ( 0.00% )
P 0x10000000
0 1FFFFFFF
P 0x20000000
< > v

Figure 5-32 Device memory usage region

Expand memory area to see section inside. Color of sections corresponds with that of Group Size region.

Wj@_rej:"C'C'Ir.b_.-’De‘.-'icE,.-'D|'i‘.-'er_._,Sl'c_.-'r_Ipm_.-’r_lpm_api.c | @ 5| BB EE= O
. Memory Region Usage | Device Memory Usage |
M Program: | 7112 byte( Elmoooooom IntemalRom 2
=|‘:1‘|’t':|t|:: . : 12 ::::E ‘v JR— T112/1572864 byte(s) ( 0.45%)
B Uninitialized Data: I 1620 byte( B 000000000 text 7112 byte(s)
|! ;Zt:k : 1022 ::::E B 0x00001BC3 glue.7 0 byte(s)
[ Others: [ 40544 byte( I cx00001BCE .glue_Tt 0 byte(s)
I cx00001BCE vip11_veneer 0 byte(s)
I cx00001BCE i _bx 0 byte(s)
I cx00001BCE Jiplt 0 byte(s)
[ oxo0001BCE Unused 1565752 byte(s)
P 0x00130000
P ox0r00A14F [
- . 0x0100A167 A0 s (I "
Figure 5-33 Expand memory area
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(3) 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 “Cross Reference” tab: displays the cross-reference information that is retrieved from map file. This
tab is only available for executable project.

Map file location:

Memory Usage will display the information of (*.map) file or library list file (*.Ibp) from the project. The user
can see the relative path of the selected map file or library list file at the bottom of Memory Usage view.
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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 online forum dedicated to e? studio
from here.

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

Help
l;;-.?.:.il Welcome {1}
(7) Help Contents (2)
4 Search
Show Contextual Help (3)
' Show Active Keybindings... Ctrl+Shift+L
i Cheat Sheets...
| CMSIS Packs Management »
J RenesasRulz Cormmunity Forum {4]
ﬁ? Add Renesas Toclchains
=%  Perform Setup Tasks...
"y Check for Updates
"Lk Install New Software...
Renesas e studio feedback
i |AR Embedded Warkbench plugin manager...
ﬁ About & studio

Figure 6-1 Help Menu

Quick Help Tips

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

(2) Click [Help Contents] to open a separate Help window with search function.

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

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