RE N ESAS Application Note

RZ/T, RZIN Series
Getting Started with RZ Flexible Software Package

Introduction

This application note describes how to use the Renesas Flexible Software Package (FSP) for writing
applications for the RZ/T, RZ/N microprocessor series.

Target Device

RZ/T series: RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/T2N
RZ/N series: RZ/N2L, RZ/N2H

About the Video Contents

We provide videos about the development tools using the RZ/T and RZ/N FSP. Access the following links:
. How to install the development tools
. RZ/T RZ/N FSP Quick Start Guide - FSP Installation and Generating Your First Project for e2studio
(English, Japanese, Chinese)

. RZ/T RZ/N FSP Quick Start Guide - FSP Installation & Generating Your First Project for EWARM &
FSP SC

(English, Japanese, Chinese)
. Instructions and usage of each tab in FSP Configuration

. RZ/T RZ/N FSP Tutorial - Pin Configuration Function
(English, Japanese, Chinese)

. RZ/T RZ/N FSP Tutorial for FSP Configuration (1/2) - Introduction of Tabs
(English, Japanese, Chinese)

. RZ/T RZ/N FSP Tutorial for FSP Configuration (2/2) - How to Use
(English, Japanese, Chinese)
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1. Introduction

1.1 Overview

This application note describes how to use the Renesas Flexible Software Package (FSP) running on the
Cortex®-R52 and Cortex®-A55 (hereinafter referred to as CR52 and CAS55) incorporated on RZ/T and RZ/N
MPU devices.

1.2 Introduction to FSP

1.2.1 Purpose

The Renesas Flexible Software Package (FSP) is an optimized software package designed to provide easy-
to-use, scalable, high-quality software for embedded system design. The primary goal is to provide
lightweight, efficient hardware abstraction layer (HAL) drivers and the board support package (BSP) that
meet common use cases in embedded systems.

1.2.2 e?studio IDE

FSP provides a host of efficiency-enhancing tools for developing projects targeting the Renesas RZ/T, RZ/N
series of MPU devices. The e2studio IDE provides a familiar development cockpit from which the key steps
of project creation, module selection and configuration, code development, code generation, and debugging
are all managed.

1.2.3 FSP SC

The Renesas FSP Smart Configurator (FSP SC) is a desktop application designed to configure device
hardware, such as clock setup and pin assignment, as well as initialization of FSP software components
when using a third-party IDE and toolchain.

For creating the RZ/T, RZ/N projects, the FSP SC can currently be used with IAR Systems Embedded
Workbench for Arm (IAR EWARM) with the IAR toolchain for Arm.

1.2.4 FSP Documentation

The related file, “FSP Documentation” contains HTML documentation describing the features, APIs, and
usage notes regarding the BSP and HAL drivers implemented as FSP modules and interfaces. After clicking
‘index.html” in “FSP Documentation” to open the introduction page in your HTML browser, the reference
documents for utilizing each FSP module and interface can be read from the 'API Reference' menu.
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1.3 Related Documentation Files
The related documentation files are shown in the following.

1.3.1 Evaluation Board User’s Manual
This Getting Started Guide refers to the following “Evaluation Board User's Manual’.

e RZ/T series
» RZ/T2M Group Renesas Starter Kit+ for RZ/T2M User’s Manual (RZ/T2M and RZ/T2ME)
- Document No. R20UT4939
» RZ/T2L Group Renesas Starter Kit+ for RZ/T2L User's Manual
- Document No. R20UT5164
» RZ/T2H Group RZ/T2H Evaluation Board User’s Manual
- Document No. R20UT5405
» RZ/T2N Group RZ/T2N Evaluation Board User’s Manual
- Document No. R20UT5574
e RZ/N series
» RZ/N2L Group Renesas Starter Kit+ for RZ/N2L User’'s Manual
- Document No. R20UT4984
» RZ/N2H Group RZ/N2H Evaluation Board User’'s Manual
- Document No. R20UT5522

These documents can be found on the Renesas website by entering their Document Number into a search
box.

. URL: https://www.renesas.com/

Renesas xee

Figure 1. Search Box in Renesas Web Page

1.3.2 FSP Documentation

This Getting Started Guide refers to the following “FSP Documentation”. It contains notes on the use of the
software modules packaged with FSP.

These documents are available in the Renesas Git repository on GitHub.

. RZ/T, RZ/N series
» RZ Flexible Software Package Documentation
. URL: https://github.com/renesas/rz-fsp/releases
*  File name: fsp_documentation_vx.x.x.zip

”

Note: The “vx.x.x” is the FSP version number, such as “v1.0.0".
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1.4 Starting Development Introduction

The FSP application project can be created using e?studio or FSP SC (for IAR EWARM). This Getting
Started guide includes tutorials for both tools, and the chapters you should read depend on the tool you use.

e?studio users should read the following chapters:

e  Chapter 2 “Starting Development Introduction”

e  Chapter 3 “Set up the Evaluation Board”

e  Chapter 4 “Tutorial: Your First RZ MPU Project — Blinky”
e  Chapter 6 “FSP Configuration Users Guide”

FSP SC users (for IAR EWARM users) should read the following chapters:
e  Chapter 3 “Set up the Evaluation Board”

e  Chapter 5 “FSP SC User Guide”

e Chapter 6 “FSP Configuration Users Guide”

The summary of each chapter is shown below:
e Chapter 2 “Starting Development Introduction”
>  Explains the setup of the e2studio for utilizing FSP.

Chapter 3 “Set up the Evaluation Board”

»  Explains how to set up the Evaluation Board to proceed with the tutorials in Chapter 4 and 5.
Chapter 4 “Tutorial: Your First RZ MPU Project — Blinky”

>  Explains the tutorial with minimal steps to create, run, and debug an FSP project by using e?studio.
Chapter 5 “FSP SC User Guide”

»  Explains the tutorial with minimal steps to create an FSP project as an IAR EWARM project by
using the FSP SC, and to run and debug the created IAR EWARM project.

Chapter 6 “FSP Configuration Users Guide”
»  Explains how to create and configure an FSP project in detail.
>  The explanation is based on e?studio, but most of it also applies to FSP SC.
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2. Starting Development Introduction

2.1 e2studio setup

2.1.1 What is e?studio

Renesas e2studio is a development tool encompassing code development, build, and debug. e2studio is
based on the open-source Eclipse IDE and the associated C/C++ Development Tooling (CDT).

When developing for RZ MPUs, e?studio hosts the Renesas Flexible Software Package (FSP). FSP provides
a wide range of time-saving tools to simplify the selection, configuration, and management of modules and
threads, to easily implement complex applications.

2.1.2 e?studio Prerequisites
2.1.2.1 Obtaining an RZ MPU Kit

To develop applications with RZ FSP, start with each Evaluation Board Kit / Renesas Starter Kit.
The start-up guide of each Evaluation Board Kit is available below.

e RZ/N series

» Renesas Starter Kit+ for RZ/N2L Quick Start Guide

» RZ/N2H Evaluation Board Kit Quick Start Guide
e RZ/T series

» Renesas Starter Kit+ for RZ/T2M Quick Start Guide
Renesas Starter Kit+ for RZ/T2ME Quick Start Guide
Renesas Starter Kit+ for RZ/T2L Quick Start Guide
RZ/T2H Evaluation Board Kit Quick Start Guide
RZ/T2N Evaluation Board Kit Quick Start Guide

VYV V V

2.1.2.2 PC Requirements
The following are the minimum PC requirements to use e®studio:
e Windows 11 with Intel i5 or i7, or AMD A10-7850K or FX

e Memory: 8-GB DDR3 or DDR4 DRAM (16-GB DDR4/2400-MHz RAM is preferred)
e Minimum 250 GB hard disk

2.1.2.3 Licensing
FSP licensing includes full source code, limited to Renesas hardware only.

2.1.3 e?*studio installation for Windows PC
This chapter describes how to install the e?studio IDE on a Windows PC.

2.1.3.1 Download

The latest e?studio IDE installer package can be downloaded from the Renesas website for free. Check the
detailed information from: https://www.renesas.com/e2studio. Note that the user has to log in to the Renesas
account (on the MyRenesas page) for the software download.

2.1.3.2 Installation of e?studio IDE

1. Double-click the e?studio installer to open the e2studio installation wizard. First, select the install type. In
this material, Custom Install is expected to be selected. Then, click [Next >] to continue.

Note: If e?studio is already installed on your PC, the option to modify, remove the existing version, or install
the e?studio will be displayed in a different location.

RO1ANG434EJ0430 Rev.4.30 Page 8 of 170
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o X

A Renesas e studio Setup

setep RENESAS

Renesas e’ studio

Install Type

Please select the e* studio installation type. Click here for help selecting a type and to see what features are included.

Select Install Type:

__ Lite Install (Recommended)
el ) This insta “ st ae,

Custom Install

e Custom installation of e* studio
This mode is allows you to select which features are installed

<Back instal Cancel

Figure 2. e?studio installation wizard
Note: If you are using a multi-user environment, you may receive a prompt to confirm whether you want to

install it for the current user only or for all users.

Renesas Installer

!;l Select which users to install for

—> All Users
Install for all users on this computer
Requires Administrator permissions

—> Current user
Install for INNEG_—_ only

Parts may require Administrator permission

—> Cancel installation

Figure 3. Select User for Installation
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2. Welcome page

The user can change the installation folder by clicking [Change...]. Click [Next] to continue.

Notes:

1. If you would like to have multiple versions of e?studio, specify a new folder here.
2. Multi-byte characters cannot be used for the e?studio installation folder name.

X Renesas e? studio

Renesas e’ studio

@ Welcome

Setup o X

e RENESAS

N
Install directory ready

° Prerequisite software already installed

Internet connection available

Change Proxy Settings.

Ready to install
Software to install:
* Renesas e2 studio

+ Java Runtime

« IAR Plugin Manage:

« Renesas e2 studio Common Components (Lite)

+ Renesas e2 studio Common Components (Full)

+ Renesas QE Common Components

« Eclipse CDT Linker Script Editor and DSL

 Just) Adoptium OpenJDK Hotspot JRE Complete v

< Back Insta Cancel

Figure 4. Installation of e?’studio — Welcome page

3. Device Families

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

B Renesas e studio

Renesas e’ studio

Welcome

@ Device Families

Setup m}

= RENESAS

Select the device families you wish to install support for

0 A% RA
RA Build, Debug & Code Generation support for Renesas RA devices
AW RZ
Rz ; ; i
Build, Debug & Code Generation support for Renesas RZ devices
O AW RL78
RU78 Build, Debug & Code Generation support for Renesas RL78 devices
AW RX
| =33

Build, Debug & Code Generation support for Renesas RX devices

. ﬂm RH850
RH850 Build, Debug & Code Generation for Renesas RH850 devices

AW RE

O
ReE Build & Debug support for Renesas RE devices

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

— _«ddialnn DA
Select All

[JRENESAS

< Back ext > Insta Cancel

X

Figure 5. Installation of e*’studio — Device Families
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4. Extra Features

Select Extra Features (i.e., Language packs, SVN & Git support, RTOS support...) to be installed. For
non-English language users, select Language packs at this step if needed.

Click the [Next] button to continue.

EA Renesas e? studio Setup [m] X
Renesas e studio Setup
e LENESAS
Select the extra features you wish to install
Welcome Japanese Language Support
O -
Device Families
@ Extra Features 0 ® Chinese (Simplified) Language Support
Chinese (Traditional) Language Support
O -
Git Integration
O -
Git SCM Support
0 = Terminals
= ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet
Select All
< Back I Next > I Insta Cancel
Figure 6. Installation of e*studio — Extra Features

5. Customize Features

Select the components to install and click the [Next] button to continue. Be sure that Renesas FSP Smart
Configurator Core and Renesas FSP Smart Configurator ARM are selected.

B4 Renesas e? studio Setup [m] b 4
Renesas e’ studio Setup
RENESAS
Welcome Select the components you want to install.
N
Device Families
([0 Renesas Synergy Family Support
Extra Features
GreTonice (O Renesas DA Family Support
Features Renesas FSP Smart Configurator Core
Renesas FSP Smart Configurator ARM
(O Renesas RISC-V MCU Support
Renesas QE Common Components
([ Git integration for Eclipse
(D Additional Tools
) TM Torminal 74 &MY ¥
Select All Optional Deselect All Optional
Size of install: 938.1 MB
< Back Cancel
Figure 7. Installation of e*’studio — Features
RO1AN6434EJ0430 Rev.4.30 Page 11 of 170
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6. Additional Software

Select additional software (i.e., compilers, utilities, QE...) to be installed. Be sure to select the following
items and click [Next] to continue.

e GNU ARM Embedded 13.3-Rel1 (for Cortex-M and Cortex-R)
e GCC ARM A-Profile (AArch64 bare-metal) 13.2.Rel1 (for Cortex-A)

Renesas e? studio Setup x

Renesas e’ studio Setup
Select the addtionalsoftware you wishto nstal RENESAS

Welcome Renesas QE

Device Families ~ G Renesas Al

T Fast e [ Renesas Al Navigator 1.2.0

(& Al Transfer Learning Tool Plugin 120
Customise
Festunes [ Al Model Conversion Tool Plugin 120
i Renesas Toolchains && Utilities
Additional

» B GCC Wolchains && Utilities

Software IcNu ARM Embedded 13.3-Rell 13.3.1. 10G8]
GNU ARM Embedded 12.2-Rell 12.2.1.arm 12.24 1000 8

|ccc ARM AProfile (AArch64 bare-metal) 13.2.Rell _ 13.2.1 1000 8]

GCC ARM A-Profile (AArch64 bare-metal) 10.3 2021.07 10.3.0.2021-07 1000 B
Renesas RA FSP

375.0 MB download required

Figure 8. Installation of e%studio — Additional Software

For more details on the installation of Additional Software, see section 2.7.3.3 Installation of Additional
Software.

7. License Agreement

Read and accept the software license agreement. Click the [Next] button. Note that the user must accept
the license agreement; otherwise, installation cannot continue.

A Renesas e? studio Setup [m} x
3 .
Renesas e studio Setup RE N ES AS |

Welcome Please read and accept the ing Agi ‘

Device Families | Renesas €2 studio License Terms and Conditions for RENESAS e2 studio A
OpenJDK License Agreemen ey o o . -
ARM DS-S5 Toolchain Integra his Renesas e2 studio license agreement ("Agreement”) is between the

Customise i entity on whose behalf you are entering into this Agreement ("Client")
IAR Plugin Manager

Extra Features

Features and Renesas Electronics Corporation, a Japanese company with its
registered office at 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
Additional ("Renesas”). YOU SHOULD READ THIS AGREEMENT CAREFULLY, AS IT
Software CONSTITUTES A BINDING CONTRACT BETWEEN CLIENT AND RENESAS.
5 The Renesas IDE Software (defined below) is intended for commercial
@ Licenses use by a company or corporation only and is not designed, developed

or produced for any private use or purpose. If you are an individual, or
you intend to install the Renesas IDE Software on behalf of an individual,
or the Renesas IDE Software is expected to be used for a private
purpose directly or indirectly, you should click “No" on the installer.
Otherwise, by clicking the "l accept” button or other button or
mechanism designed to acknowledge agreement to the terms of an
electronic copy of this Agreement, or by installing, accessing, or
otherwise copying or using all or any portion of the Renesas IDE
Software, you accept this Agreement on behalf of the entity for which

| < > | you are authorized to act (e.g., an employer) and acknowledge that such

| accept the terms of the Software Agreements Print all...

< Back Insta Cancel

Figure 9. Installation of e?studio — Licenses
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8. Shortcuts
Select the shortcut name for the Start menu and click the [Next] button 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).

B Renesas e? studio Setup m] X
Renesas e? studio Setup :{E N ESAS

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

Device Families

In start menu group: |Renesas Electronics e2 studio
Extra Features

£ Restore Default
Customise
Features

Additional
Software

Licenses

@ Shortcuts

< Back Instal Cancel

Figure 10. Installation of e*studio — Shortcuts

9. Summary

The components to be installed are shown. Confirm the contents and click the [Install] button to install the
Renesas e?studio IDE.

A Renesas e* studio Setup [m] X

Renesas e studio Setup RE N E SAS

Welcome Ready to install =
Device Families Software to install:
BiTa Fatires * Renesas e? studio
« Java Runtime
Customise « IAR Plugin Manager
Features + Renesas e2 studio Common Components (Lite)
+ Renesas e2 studio Common Components (Full)
« Renesas e2 studio Common Components for ARM Devices
* Renesas e2 studio Tools
Licenses « Renesas RZ Family Support
* Renesas RZ Family Support (requiring .Net Framework)

Additional
Software

Shofts « Renesas FSP Smart Configurator Core
Drivers « Renesas FSP Smart Configurator ARM
* Renesas QE Common Components
@ Summary + ARM DS-5 Toolchain Integration

« Eclipse CDT Linker Script Editor and DSL

+ GCC for Renesas RZ Build Support

« GCC for Renesas RZ Support Files

« Just) Adoptium OpenJDK Hotspot JRE Complete
+ Renesas Build Support Files

« Renesas CMake Build Support Files

+ Renesas Common Project Import/Export

* Renesas Debug Views.

< Back | Next Install | Cancel

Figure 11. Installation of e*studio — Summary
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10.Installing

The installation is being completed. Depending on the selected additional software, new dialog prompts
may appear during the installation process. See the section 2.71.3.3 Installation of Additional Software for
more detailed information.

11.Results
Click the OK button to complete the installation.

A Renesas e? studio Setup m] X
Renesas e studio Setup
LENESAS

Welcome Installation of e2 studio is complete.

Device Families Please click OK to close.

Extra Features

Cistomise [ Launch e2 studio?

Features View Release Notes?

Additional [“] View What's New?

Software

Licenses

Shortcuts

Drivers

Summary

Installing...
@ Results

Figure 12. Summary Page
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2.1.3.3 Installation of Additional Software

As mentioned in section 2.1.3.2 Installation of e3studio IDE, the additional software listed below is essential

for RZ FSP.
e GNU ARM Embedded 13.3-Rel1.

¢ GNU ARM A-Profile (AArch64 bare-metal) 13.2.Rel1.

This section describes the detailed procedure for installing these tools.

¢ GNU ARM Embedded Toolchain 13.3-Rel1

If it was selected in the Additional Software pane of e?studio, you will see the installation wizard for the

GNU ARM Embedded Toolchain during installation.

(37 Arm GNU Toolchain 13.3.rel1 arm-none-eabi = X

Welcome to Arm GNU Toolchain
13.3.rell arm—none—eabi Setup

Setup will guide you through the installation of Arm GNU
Toolchain 13.3.rel1 arm-none-eabi.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

(37 Arm GNU Toolchain 13.3.rel1 arm-none-eabi - X

License Agreement

Please review the license terms before installing Arm GNU Toolchain 13.3.rel1 \ 9 y
arm-none-eabi.

Press Page Down to see the rest of the agreement.

“ontains code from project GNU Binutils (h anu.org/software fbinutils/) A

9 S jbis/),
IGNU Debugger (https WW.gnu.org/s qdb/) under the following license(s).

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the

I agreement to install Arm GNU Toolchain 13.3.rel1 arm-none-eabi.

< Back 1 Agree Cancel

(5?7 Arm GNU Toolchain 13.3.rel1 arm-none-eabi -
Choose Install Location

S

Choose the folder in which to install Arm GNU Toolchain 13.3.rel1 arm-none-eabi.

Setup will install Arm GNU Toolchain 13.3.rel1 arm-none-eabi in the following folder. To install
in a different folder, dick Browse and select another folder. Click Install to start the
installation,

Destination Folder

\' ogram Files x86¥AmGNJToo|dmamﬂonee&é£13.3rell

Browse...

Space required: 1.1GB
Space available: 4.9 GB

3

< Back Cancel

(37 Arm GNU Toolchain 13.3.rel1 arm-none-eabi -

Completing Arm GNU Toolchain
13.3.rell arm—none—eabi Setup

Arm GNU Toolchain 13.3.rel1 arm-none-eabi has been
installed on your computer,

Click Finish to dose Setup. 4

[J show Readme

[[JLaunch geevar.bat

Add bath to environment variable:
[[] Add registry information

Figure 13.

Installation of GNU ARM Embedded Toolchain
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GNU ARM A-Profile (AArch64 bare-metal) 13.2.Rel1.

If it was selected in the Additional Software pane of e?studio, you will see the installation wizard for the
GNU ARM A-Profile Toolchain during the installation process.

(& Arm GNU Toolchain 13.2.Rel1 aarch64-none-elf

Welcome to Arm GNU Toolchain [

13.2 Rel1 aarch64-none-elf Setup

Setup will guide you through the instaliation of Arm GNU
Tookhan 13.2.Rel1 aarchb4-none-¢if.

Itis recommended that you close all other applications
before starting Setup. This wil make it possible to update
relevant system files without having to reboot your
computer.

Chick Next to continue.

| Choose Install Location |
Choose the folder in which to install Arm GNU Toolchain 13.2.Rei 1 aarch64-none-eif,

Setup will install Arm GNU Toolchain 13.2.Rei1 aarché4-none-¢if in the following folder. To
install in a different folder, dick Browse and select another folder. Click Install to start the

License Agreement

Please review the license terms before instaling Arm GNU Toolchain 13.2.Rell
aarché4-none-elf,

Press Page Down to see the rest of the agreement,

(o

;’Cortnr.s code from project GNU Binutils (hitps gnu.oralsoftware bnutils)),
|GNU Debugger (httpg:// frwarslodh)) under the following icense(s)

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

| Everyone is permitted to copy and distribute verbatim copies
| of this license document, but changing it is not allowed.

If you accept the terms of the agreement, ciick I Agree to continue. You must accept the
agreement to install Arm GNU Toolchain 13.2.Rel1 aarch64-none-eif.

o

Completing Arm GNU Toolchain
13.2 Rel1 aarch64-none-elf Setup

Arm GNU Toolchain 13.2.Rel1 sarch64-none-eif has been

nstallation. Installed on your computer

Click Finish to dose Setup. 4
Show Readme
Destination Folder Launch geovar.bat
8 Add path to environment variable
ram Fies (x86)\Arm GNU Toolchan aarché4-none-elf\13.2 Rel1 Browse. 8 Add registry information
Space required: 789.8 MB
Space avalable: 5.5 GB
< Back Install Cancel F

Cancel

Figure 14. Installation of GNU

ARM A-Profile Toolchain
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2.1.4 e?studio installation for Linux PC
This chapter describes how to install the e?studio IDE on a Linux PC.

21.41 Download
The following files must be downloaded before installation.
SEGGER J-Link driver

Download the driver V9.70 or later from:
https://www.segger.com/downloads/jlink

e2studio IDE installer

e2studio IDE installer package can be downloaded from the Renesas website for free. Check the detailed

information from: https://www.renesas.com/e2studio.

2.1.4.2 Installation
This section describes the procedure for each software installation.

Filename, version number, and the file path are provided for example purposes only.

¢ SEGGER J-Link driver
1. Open a terminal window and enter the commands below.
sudo dpkg -i JLink_Linux_V970_x86_64.deb

(If the previous install fails with unmet dependencies, retry it as follows)

sudo apt-get -f install
sudo dpkg -i JLink_Linux_V970_x86_64.deb

e e2%studio IDE

1. Run the e?studio IDE Installer. (Before running the installer, check the installer's execution

permissions.)
Je2studio_installer-yyyy-mm_linux_host.run
2. Welcome page

The user needs to select the install type as shown below. In this material, Custom Install is expected

to be selected. Then, click [Next >] to continue.

RENESAS

Install Type

Please select the e? studio installation type. Click here for help selecting a type and to see what features are included.

Lite Install (Recommended)
L This installs e* studio in Lite Mode.
This mode offers a simplified experience focused on simple code editing & debugging with only important features

Standard Install
| This installs e? studio in Advanced Mode.
This mode offers all extended debugging functionality and other advanced features

Custom Install
Custom

-1

Figure 17. Installation of e*studio — Welcome page
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3. Welcome page (Cont’d)
The user can change the installation folder by clicking [Change...].
Click [Next] to continue.

Notes:
1. If you would like to have multiple versions of e?studio, specify a new folder here.
2. Multi-byte characters cannot be used for the e?studio installation folder name.

Renesas e? studio Setup x

RENESAS

Renesas e? studio Setup

@ Welcome Install directory ready

Install Location:

Prerequisite software already installed

Change Proxy Settings...

Ready to install

° Internet connection available
° Software to install:

= Renesas e2 studio
» Java Runtime
= IAR Plugin Manager
= Renesas e2 studio Common Components (Lite)
= Renesas e2 studio Common Components (Full)
« Renesas QE Common Components
= Eclipse CDT Linker Script Editor and DSL

S
cancel
B

Figure 18. Installation of e*’studio — Welcome page
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4. Device Families
Select Device Families to install. Click the [Next] button to continue.

Renesas e? studio Setup X
Renesas e? studio Setup
Select the device families you wish to install support for u (E N ESAS
Welcome AW RA
@ Device Families Build, Debug & Code Generation support for Renesas RA devices
RZ
e i i
Build, Debug & Code Generation support for Renesas RZ devices
AW RL78
RU78 Build, Debug & Code Generation support for Renesas RL78 devices
AW RX
RX Build, Debug & Code Generation support for Renesas RX devices
A\ RH850
RH850 Build, Debug & Code Generation for Renesas RH850 devices
AW RE
RE Build & Debug support for Renesas RE devices

@ Linux on Renesas RZ

—

Figure 19. Installation of e*studio — Device Families

5. Extra Features
Select Extra Features (i.e., Language packs, SVN & Git support, RTOS support...) to be installed. For
non-English language users, select Language packs at this step if needed.
Click the [Next] button to continue.

Renesas e? studio Setup X
Renesas e? studio Setup
Select the extra features you wish to install u {E N ESAS
Welcome @ Japanese Language Support
Device Families
@ Extra Features - Chinese (Simplified) Language Support
(&)
: Chinese (Traditional) Language Support
(3)
— Git Integration
(&
Git SCM Support
Terminals
()

ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet

Select All

Sk cancel

Figure 20. Installation of e*studio — Extra Features
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6. Customize Features
Select the components to install and click the [Next] button to continue.

A Renesas e? studio Setup a X

Renesas e? studio Setup RE N ESAS

Welcome Select the components you want to install.

Device Families 2
([ Renesas Synergy Family Support (i St *)
Extra Features

Gustornice (O Renesas DA Family Support ( )

Features Renesas FSP Smart Configurator Core ( )

Renesas FSP Smart Configurator ARM ( winoe )

(O Renesas RISC-V MCU Support (% t v 0
Renesas QE Common Components (% 1o )
(D Git integration for Eclipse (& - )

(D Additional Tools (% . v o)

v
M TM Tarminal \

Select All Optional | Deselect All Optional

Size of install: 938.1 MB

< Back Install Cancel

Figure 21. Installation of e*studio — Features

7. Additional Software

Select additional software (i.e., compilers, utilities, QE...) to be installed. Be sure to select the GNU
ARM Embedded 13.3-Rel1 and GCC ARM A-Profile (AArch64 bare-metal) 13.2. Rel1 and click
[Next >] to continue.

EA Renesas e* studio Setup (m] X

Renesas e studio Setup RE N ESAS

Select the additional software you wish to install

Welcome [[] Renesas QE
Device Families [ Renesas Al
v [[] Renesas Toolchains && Utilities
Extra Features [[] Renesas E2 Self-Checking Program V1.02.00 v1.02.00 10008
Customise [[] Renesas E2 Lite Self-Checking Program V1.00.00 v1.00.00 10008
Features [[] Renesas E1, E20 Seif-Checking Program V1.01.00 v1.01.00 10008
S v (8] GCC Toolchains && Utilities
Additional [ & GNU ARM Embedded 13.3-Rel1 133, 1978 M8}
Software 7] GNU ARM Embedded 12.2-Rell 122.1arm-12-24 10008
[] GNU ARM Embedded 6 2017g2 6.0.0.2017q2 1000 8
I [V] GCC ARM A-Profile (AArch64 bare-metal) 13.2.Rel1 1321 10008 I
LJ GCC ARM A-Profile (AArch64 bare-metal) 10.3 2021.07 10.3.0.2021-07 10008
[[] LibGen for GNU ARM Embedded 1.2024.04 10008
[[] LibGen for GNU AARCH64 Embedded 1.2024.04 10008

[[] Renesas RA FSP

381.5 MB download required

Figure 22. Installation of e%studic — Additional Software
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8. License Agreement
Read and accept the software license agreement. Click the [Next] button. Note that the user must
accept the license agreement; otherwise, installation cannot continue.

Renesas e? studio Setup x
Renesas e? studio Setup
RENESAS
Welcome Please read and accept the ing Software Agr
Device Families Renesas e2 studio License Terms and Conditions for RENESAS e2 studio
Extra Features OpenDK License /.agreerr This Renesas e2 studio license agreement ("Agreement”) is
CUstomize ARM DS-5 Toolchain Integ between the entity on whose behalf you are entering into this
Features IAR Plugin Manager Agreement ("Client") and Renesas Electronics Corporation, a
Japanese company with its registered office at 3-2-24, Toyosu,
Additional Koto-ku, Tokyo 135-0061, Japan ("Renesas"). YOU SHOULD READ
Software THIS AGREEMENT CAREFULLY, AS IT CONSTITUTES A BINDING
CONTRACT BETWEEN CLIENT AND RENESAS.
@ Licenses The Renesas IDE Software (defined below) is intended for

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

I 31 accept the terms of the Software Agreements I Print all...

Shace - e

Figure 23. Installation of e?studio — Licenses

9. Shortcuts
Select the shortcut name for the Application Launcher and click the [Next] button 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).

Renesas e? studio Setup x
Renesas e* studio Setup
RENESAS
Welcome Shertcuts to important programs and files will be created in the following locations:

Device Families
3 in the application launcher

Extra Features

Customise
Features

Additional
Software

Licenses

@ Shortcuts

< pack Coneel

Figure 24. Installation of e*studio — Shortcuts
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10.Summary

The components to be installed are shown below. Confirm the contents and click the [Install] button to
install the Renesas e3studio IDE.

Renesas e? studio Setup X

RRENESAS

Renesas e* studio Setup

Welcome Ready to install
Device Families Software to install:
* Renesas e2 studio

Extra Features . Java Runtime

Customise « IAR Plugin Manager
Features * Renesas e2 studio Common Components (Lite)
. * Renesas e2 studio Common Components (Full)
Additional « Renesas e2 studio Common Components for ARM Devices
Software
Licenses * Renesas e2 studio Tools
* Renesas RZ Family Support
Shortcuts + Renesas FSP Smart Configurator Core
» Renesas FSP Smart Configurator ARM
@ Summary * Renesas QE Common Components

* ARM DS-5 Toolchain Integration

« Eclipse CDT Linker Script Editor and DSL

* GCC for Renesas RZ Build Support

* GCC for Renesas RZ Support Files

« Just) Adoptium Open)DK Hotspot JRE Complete

* Renesas Build Support Files

+ Renesas CMake Build Support Files v10.0.0.v20240909-0854
* Renesas Common Project Import/Export

* Renesas Debug Views

< Back Next Cancel Install

Figure 25. Installation of e*studio — Summary

11.Installing
The installation is being completed. Depending on the selected items of additional software, new
dialog prompts may appear during the installation process.

12.Results
Click the OK button to complete the installation.

Renesas e? studio Setup X

Renesas e’ studio Setup
RENESAS
Welcome Installation of e2 studio is complete.
Device Families Please click OK to close.

Extra Features

Customise
Features

Additional

Software
. Useful Links:
Licenses

Shortcuts

Summary

Installing...

@ Results

Figure 26. Summary Page
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2.2 FSP Setup

This section describes three ways to install FSP.
2.2.1 Installation of FSP using Platform Installer

This section describes how to install FSP using Platform Installer setup_rzfsp_v4_3_0_e2s_v2026-10.exe,
as shown here.

1. Double-click setup_rzfsp_v4_3_0_e2s_v2026-10.exe, select either [Quick Install] or [Custom Install],
and click [Next >] when the installation wizard is shown. When you choose [Quick Install], you can
jump to 6. Licenses.

Note: If e?studio was installed on your PC, the option to upgrade the existing version or install e?studio to a
different location will be displayed.

Renesas * © Flexible Software Package (FSP) with e? studio Setup RE N ES AS
Install Type
Select Install Type:
O Quick Install 7
O ?ustom Install
: AR L Cancel
Figure 27. FSP Platform Installation Wizard
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2. Welcome page

The user can change the installation folder by clicking [Change...]. Click [Next] to continue.

Notes:

1. If you would like to have multiple versions of e2studio, specify a new folder here.
2. Multi-byte characters cannot be used for the e2studio installation folder name.

Install directory ready

3 Welcome °
i)
° Prerequisite software already installed

Internet connection available

Change Proxy Settings...

Ready to install

Software to install:
* Renesas e2 studio
« Java Runtime
* Renesas FSP Smart Configurator Core
» GCC for Renesas RZ Build Support
* Renesas RZ Common

Next > Inst Cancel

Renesas Flexible Software Package (FSP) with e? studio Setu,
e " :RENESAS

A

Figure 28. FSP Platform Installer - Welcome page

3. Extra Features

Select Extra Features (i.e., Language packs, SVN & Git support, RTOS support...) to be installed. For
non-English language users, select Language packs at this step if needed. Then, click the [Next] button

to continue.

Welcome

O
@ Extra Features

0

Select All

Japanese Language Support

Chinese (Simplified) Language Support
Chinese (Traditional) Language Support
Git Integration

Git SCM Support

Terminals

ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet

Renesas Flexible Software Package (FSP) with e? studio Setu
9e (F59) " :RENESAS

Select the extra features you wish to install

Figure 29. FSP Platform Installer — Extra Features
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4. Customize Features

Essential features have already been selected. If you would like to install additional features, check those
and then click [Next >].

Renesas Flexible Software Package (FSP) with e? studio Setu|
a " :RENESAS

Welcome Select the components you want to install.

Renesas e2 studio A
Extra Features Java Runtime.
Customise

Renesas FSP Smart Configurator Core

Features
GCC for Renesas RZ Build Support

Renesas RZ Common
Renesas RZ Debug Support
Renesas RZ Debug Support Files

Renesas e2 studio Common Components

Select All Optional | Deselect A

Size of install: 763.1 MB

Figure 30. FSP Platform Installer — Features

5. Additional Software
All the software is selected by default. Click [Next >].

Renesas © © Flexible Software Package (FSP) with e? studio Setup
» ok LENESAS
Select the additional software you wish to install
Welcome v [ Renesas RZ FSP
; - Renesas FSP for
Device Families
v [“] Renesas RZ Toolchains
Extra Features GNU ARM Embedded 12.2-Rel1 122-Rell
Customise GNU ARM Embedded 13.3-Rel1 13.3-Rell
et GCC ARM A-Profile (AArch64 bare-metal) 13.2-Rel1 13.2-Rel1
Additional [] Renesas QE
Software
0B 0—-FIRUETY.
< Back | AVAR=)b Cancel
Figure 31. FSP Platform Installer — Additional Software
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6. Licenses

Read the listed Software License Agreements, accept them, and click [Next >].

Renesas

Welcome

Extra Features

Customise This Renesas e2 studio license agreement ("Agreement”) is between the
Features entity on whose behalf you are entering into this Agreement ("Client”) and
Additional Renesas Electronics Corporation, a Japanese company with its registered
Software office at 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan ("Renesas”). YOU

@ Licenses

Flexible Software Package (FSP) with e? studio ;

s :RENESAS

Please read and accept the following Software Agreements

Renesas e2 studio License Terms and Conditions for RENESAS e2 studio A

SHOULD READ THIS AGREEMENT CAREFULLY, AS IT CONSTITUTES A
BINDING CONTRACT BETWEEN CLIENT AND RENESAS.

The Renesas IDE Software (defined below) is intended for commercial use
by a company or corporation only and is not designed, developed or
produced for any private use or purpose. If you are an individual, or you
intend to install the Renesas IDE Software on behalf of an individual, or the
Renesas IDE Software is expected to be used for a private purpose directly
or indirectly, you should click "No" on the installer.

Otherwise, by clicking the "I accept™ button or other button or mechanism
designed to acknowledge agreement to the terms of an electronic copy of

< > | this Agreement, or by installing, accessing, or otherwise copying or using all
[V]1 accept the terms of the Software Agreements Print 3
Bk Conce

7. Shortcuts

Figure 32. FSP Platform Installer — Licenses

Select the shortcut name for the Start menu and click the [Next] button to continue.

Note: If e2studio was installed in another location, it is recommended to rename it to distinguish it from the

other e?studio(s).

Renesas

Welcome
Extra Features

Customise
Features

Additional
Software

Licenses

@ Shortcuts

" Flexible Software Package (FSP)

with e? studio

“w : RENESAS

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

In start menu group: |Renesas

& Restore Default

< Back Cancel

Figure 33. FSP Platform Installer — Shortcuts
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8. Summary

The components to be installed are shown. Confirm the contents and click the [Install] button to install the

Renesas eZstudio IDE.

Renesas

@ Summary

| Flexible Software Package (FSP)' with e? studio

Ready to install
Software to install:
* Renesas e2 studio

Welcome

Extra Features

Customise
eatibes « Java Runtime
« Renesas FSP Smart Configurator Core
Additional + GCC for Renesas RZ Build Support
Software * Renesas RZ Common
« Renesas RZ Debug Support
bicenses « Just) Adoptium OpenJDK Hotspot JRE Complete
Shortcuts « openjfx.media.feature
« openjfx.standard.feature
Drivers

« openjfx.swing.feature
« openjfx.swt.feature
« openjfx.web.feature

Additional software to install:
« Renesas FSP for RZ/A
« Renesas FSP Documentation
* GNU ARM Embedded
* GNU ARM Embedded

 <Beck |

v . RENESAS

~

Cancel

Install

9. Installing

Figure 34. FSP Platform Installer - Summary

The installation is being completed. Depending on the selected items of additional software, new dialog
prompts may appear during the installation process. At that time, follow the instructions the installer

indicates.

10. Results

If the installation is successful, you should see the following information.

Renesas

Welcome

Extra Features

" Flexible Software Package (FSP) with e? studio

Installation of Renesas Flexible Software Package (FSP),

Please click OK to close.

Customise
Features [ Launch e2 studio?
Additional View Release Notes?
Software View What's New?
Licenses View Renesas FSP User Manual?
Shortcuts
Drivers
Useful Links:
Summary
Installing...

@ Results

s RENESAS

A with e? studio is complete.

Figure 35.

Installation Results of FSP Platform Installer
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2.2.2 Installation of FSP using Package Installer

Package Installer RZ_FSP_Packs_v4.3.0.exe is showcased here. Note that it is for the Windows Host PC

only.

1. Quit e?studio.

2. Invoke RZ_FSP_Packs_v4.3.0.exe.
3. Click [Next >] to start the installation.

(47 Renesas RZFSP v4  Setup = X

Renesas Flexible Software Package
(FSP) Installer

This installer will install FSP packs and documentation into an
existing e2 studio installation.

The documentation will be available at

<INSTALL_DIRECTORY >/fsp_documentation/rz/<VERSION>

The source for FSP can be found at
https://github.com/renesas/rz-fsp

\ Next> | Cancel

Figure 36. FSP Package Installer

4. See the license term and click the [I Agree] button if it is acceptable.

(%)
RZ FSP v4 4

- zE NES/S  rPlezse review the license terms before instaling Renesas RZ FSP
v4,

https: //github.com/renesas frz-fsp blob/master LICENSE.md

If you accept all terms of the agreement, dick I Agree.

< Back Cancel

Figure 37. FSP License Term
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5. Specify the e?studio installation folder (e.g., C:\Renesas\e2studio) and click the [Install] button.

(/) Renesas RZ FSP v4 Setup = X

Choose Install Location |
- 2E NES/S  Choose the folder in which to install Renesas RZ FSP v4

The installation path must point to the root of the e2 studio installation (e.g.
C:\Renesas\e2_studio). Please make sure e2 studio is dosed before installation.

Browse to folder where 2 studio is installed

C: ‘Renesas'-ﬁZstud\o{ Browse...

Space required: 209.4 MB
Space available: 4.1GB

< Back Install ‘ Cancel

Figure 38. Browse to the folder where e?studio is installed

6. Click the [Finish] button to complete the installation.

{47 Renesas RZ FSP v4 © = Setup —

Completing Renesas RZ FSP v4
Setup {

Renesas RZ FSP v4 has been installed on your |
computer,
Click Finish to dose Setup.

Open up documentation for this release

Click here to visit the FSP GitHub repository

‘ Finish |

Figure 39. Completion of FSP Installation

If the box Open up documentation for this release is checked at that time, FSP documentation for the
installed version of FSP should be opened.
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2.2.3 Installation of FSP Packs using a Package Zip file
No package installer is available for the Linux Host PC, and therefore, the user needs to install FSP Packs
with RZ_FSP_Packs_v4.3.0.zip. This section describes how to install it. Note that the same installation

procedure is valid for the Windows Host PC.
1. Download RZ_FSP_Packs_v4.3.0.zip from here.

2. Extract the zip file to the e?studio installation directory. If it's successfully extracted, rz_fsp/packs should
be placed at <e2studio installation directory>/Internal/projectgen.

)] ® W ™ sort v =

Name -
|| Renesas.RZ.4. .pack
['] Renesas.RZA4 .pack
D Renesas.RZA_baremetal_blinky.4 .pack
D Renesas.RZA_baremetal_minimal.4 .pack
D Renesas.RZA_board_custom.4 pack
D Renesas.RZA_board_custom_ddr.4 .pack
D Renesas.RZA_board_custom_octal_xip.4
D Renesas.RZA_board_rza3m_ek_nand.4. p...
D Renesas.RZA_board_rza3m_ek_nor.4 pack
D Renesas.RZA_board_rza3ul_smarc_octal xip.4
D Renesas.RZA_board_rza3ul_smarc_gspi.4

D Renesas.RZA_board_rza3ul_smarc_qspi_xip.4

0 Renesas.RZA_config.4 pack

D Renesas.RZA _freertos_blinky.4 pack
D Renesas.RZA_freertos_minimal.4 pack
D Renesas.RZA_GCC_ASM.4 pack

J » = (C)OS > Renesas > e2studio > internal

View cee

Date modified
4/18/2026 10:36 PM

4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM

4/18/2026 10:36 PM

4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM
4/18/2026 10:36 PM

4/18/2026 10:36 PM

4/18/2026 10:36 PM

> projectgen

Type
PACK File

PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File
PACK File

PACK File

>

rz_fsp

> packs

Size

63 KB
67 KB
66 KB
66 KB
4 KB
3 KB
2 KB

2 KB

3. Atthe 1st invocation of e?studio after the extraction, FSP should be automatically installed.

Figure 40. FSP Packs on e?studio installation directory
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4. You can check if the installation is successful by following the procedure below:
e Click Help > CMSIS Packs Management > Renesas RZ

Figure 41. CMSIS Packs Management (1/2)

o |If FSP is successfully installed, 4.3.0 should be listed under FSP as shown below:

a CMSIS Packs Management - Renesas RZ m] X

Packs location:
\internal\projectgen\rz_fsp\packs

Show in System

Available Packs =H=lOK &

Category Version Status
[~ Fsp
E ]
FSP Companions

? Generic

Search

| Close

Figure 42. CMSIS Packs Management (2/2)
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3. Set up the Evaluation Board
3.1 Obtaining an Evaluation Board

To develop applications with RZ/T FSP and RZ/N FSP, start with the Evaluation Board and the Renesas

Starter Kit+ (RSK+).

The Evaluation Board and RSK+ for RZ/T and
the e2studio.

RZ/N CPU Boards are designed to seamlessly integrate with

Ordering information, User’'s Manuals, and other related documents for boards are available. Contact

Renesas to get them.

3.2 System Configuration

Below is an example of a typical system configuration of an Evaluation Board.

micro-USB Type-B (for J-Link OB)

HOST PC

~N oy
&— [-Jet [ P ::1‘ |
or - -
 EEEE— - 0
e J-Link™ R s LU i
N / :r.
or Sy

L]
P A
it Wy

CPU Board

USB Type-C (for power supply)

Figure 43. System Configuration Example — with Evaluation Board

For the details, refer to the section 71.3.7 Evaluation Board User’s Manual.
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3.3 Supported Emulators
3.3.1 SEGGER J-Link
SEGGER J-Link can be used on Renesas e?studio only for debugging on RZ/T and RZ/N devices.
Renesas e2studio supports the following emulators.
e J-Link EDU V11 and later
e J-Link BASE V11 and later
e J-Link PLUS V11 and later
e J-Link WiFi V1 and later
e J-Link ULTRA+ V5 and later
e J-Link PRO V5 and later
e J-Link OB-S124 V1.00

Renesas has tested debugging RZ/T and RZ/N devices with J-Link BASE V11 and J-Link OB-S124.
For details on SEGGER J-Link, see the SEGGER website.

Debugging the FSP Project was verified with the following software environment.

Table 1. Verified Operating Environment

Series Device FSP version e2studio version J-Link Software
version
RZ/T RZ/T2M, RZ/T2L, RZ FSP v4.3.0 2026-10 V9.70
RZ/T2ME,
RZ/T2H, RZ/T2N
RZ/N RZ/N2L, RZ/N2H

Regarding how to update J-Link firmware, confirm the procedure described in the Renesas Knowledge Base
website.

3.3.2 IARI-Jet
IAR I-jet can be used on IAR EWARM only for debugging on RZ/T and RZ/N devices.
For details on I-jet, see the IAR Systems website.
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3.4 RZIT Series Board Setup

3.41 RSK+RZT2M

3.4.1.1 Boot Mode

The operation mode settings for the RSK+RZT2M board are as follows.

Note: This section shows the settings for running on RAM without external flash memory. For settings to run
in other boot modes, refer to the manual of the RSK boards listed in the section 1.3.7 Evaluation Board
User’s Manual. For the sample codes available on the Renesas website, refer to the documentation included
with each code and implement the appropriate board settings, respectively.

Figure 44. Switch Position of Operation Mode Settings for RSK+RZT2M

Table 2. Operation Mode Switch Settings for RSK+RZT2M

Switch Setting Description
SW4.1 ON 16-bit bus boot mode (NOR Flash)
SW4.2 OFF
SW4.3 ON
SW4.4 ON JTAG Authentication by Hash is disabled.
SW4.5 ON ATCM 0 wait
Valid for CPU operating frequency equal to or less than 400MHz.
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3.4.1.2 Debugger Connection
If you use a JTAG connection with I-Jet or J-Link,

1. Short the jumper pin (J9) to switch the debug connection so that the RSK+RZT2M board can use the
emulator connected to the JTAG connector (J20).

2. Connect the emulator (J-Link or I-Jet) to a free USB port on your computer.
3. Connect the I-Jet to the RSK+RZT2M board, ensuring that it is plugged into the header “J20”.

Figure 45. Jumper Position of JTAG Connection for RSK+RZT2M

If you use J-Link OB on RSK+RZT2M board,

1. Open the jumper pin (J9) to switch the debug connection so that RSK+RZT2M can use J-Link OB on the
board.

2. Connect the micro-USB Type-B to the J-Link OB USB connector (J10). LED4 then lights up.

. RENESAS

2]

Figure 46. J-Link OB Connection Settings for RSK+RZT2M
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3.4.1.3 Power Supply
Power is supplied using a USB-C cable or an AC / DC adapter.
e When using a USB cable (Type-C), connect it to the USB connector “CN5” of the RSK+RZT2M board.

e  When connecting the AC / DC adapter, connect it to the USB connector “CN6” of the RSK+RZT2M
board.

Figure 47. Power Supply for RSK+RZT2M
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3.4.2 RSK+RZT2L
3.4.21 Boot Mode
The operation mode settings for the RSK+RZT2L board are as follows.

Note: This section shows the settings for running on RAM without external flash memory. For settings to run
in other boot modes, refer to the manual of the RSK boards listed in section 1.3.7 Evaluation Board User’s
Manual. For the sample codes available on the Renesas website, refer to the documentation included with
each code and implement the appropriate board settings, respectively.

Figure 48. Switch Position of Operation Mode Settings for RSK+RZT2L

Table 3. Operation Mode Switch Settings for RSK+RZT2L

Switch Setting Description

SW4.1 ON xSPI0 boot mode (x1 boot serial flash)

SwW4.2 ON

SW4.3 ON

SW4 .4 ON ATCM wait cycle = 0 wait

SW4.5 ON JTAG mode = Normal mode
RO1AN6434EJ0430 Rev.4.30 Page 37 of 170
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3.4.2.2 Debugger Connection
If you use a JTAG connection with I-Jet or J-Link,

1. Short the jumper pin (J9) to switch the debug connection so that the RSK+RZT2L board can use the
emulator connected to the JTAG connector (J20).

2. Connect the emulator (J-Link or I-Jet) to a free USB port on your computer.
3. Connect the I-Jet to the RSK+RZT2L board, ensuring that it is plugged into the header “J20”.

Figure 49. Jumper Position of JTAG Connection for RSK+RZT2L

If you use J-Link OB on RSK+RZT2L board,

1. Open the jumper pin (J9) to switch the debug connection so that RSK+RZT2L can use J-Link OB on the
board.

2. Connect the micro-USB Type-B to the J-Link OB USB connector (J10). LEDG lights up.

Figure 50. J-Link OB Connection Settings for RSK+RZT2L
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3.4.2.3 Power Supply
Power is supplied using a USB-C cable or an AC / DC adapter.
e  When using a USB cable (Type-C), connect it to the USB connector “CN5” of the RSK+RZT2L board.

e  When connecting the AC / DC adapter, connect it to the USB connector “CN6” of the RSK+RZT2L
board.

e  After connecting to the power (CN5 or CN6), turn on the POWER_SW slide switch to start power
supply.

Figure 51. Power Supply for RSK+RZT2L

3.4.3 RSK+RZT2ME
For each setting, see section 3.4.1 RSK+RZT2M.
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3.4.4 RZ/T2H Evaluation Board
3.4.41 Boot Mode
The operation mode settings for the RZ/T2H Evaluation Board are as follows.

Note: This section shows the settings for running on RAM without external flash memory. For settings to run
in other boot modes, refer to the manual of the Evaluation Board listed in section 1.3.1 Evaluation Board
User’s Manual. For the sample codes available on the Renesas website, refer to the documentation included
with each code and implement the appropriate board settings, respectively.

Figure 52. Switch Position of Operation Mode Settings for RZ/T2H Evaluation Board

Table 4. Operation Mode Switch Settings for RZ/T2H Evaluation Board

Switch Setting Description

SW14.1 ON xSPI1 boot mode (x1 boot serial flash)

SW14.2 OFF

SW14.3 ON

SW14.4 ON Core0 ATCM 0 wait

SW14.7 ON JTAG Authentication by Hash is disabled.

SW2.3 OFF This is necessary to light up LED3 (corresponding to CA55 Core1 blinky
operation).
Note: This switch is not present on the provisional version of the board. Due
to this setting, P17_4, P08_5, and P08_6 cannot be used as SD1 control
terminals.
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3.4.4.2 Debugger Connection
If you use a JTAG connection with I-Jet or J-Link,

1. Short the jumper block (CN62) to switch the debug connection so that the RZ/T2H Evaluation Board can
use the emulator connected to the JTAG connector (CN61).

2. Connect the emulator (J-Link or I-Jet) to a free USB port on your computer.

3. Connect the emulator to the RZ/T2H Evaluation Board, ensuring that it is plugged into the header
“CN61”.

Figure 53. Jumper Position of JTAG Connection for RZ/T2H Evaluation Board

If you use J-Link OB on the RZ/T2H Evaluation Board,

1. Open the jumper block (CN62) to switch the debug connection so that the RZ/T2H Evaluation Board can
use J-Link OB on the board.

2. Connect the micro-USB Type-B to the J-Link OB USB connector (CN14), and then LED10 is lit.

Figure 54. J-Link OB Connection Settings for RZ/T2H Evaluation Board
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3.4.4.3 Power Supply

Power is supplied using a USB-C cable or an AC / DC adapter.

e  When using a USB cable (Type-C), connect it to the USB connector “CN46” of the RZ/T2H Evaluation
Board.

e  When connecting the AC / DC adapter, connect it to the USB connector “CN47” of the RZ/T2H
Evaluation Board.

e  After connecting to the power (CN46 or CN47), turn on the POWER_SW slide switch to start power
supply.

Note: Some Renesas boards, such as the Renesas Starter Kit, require a 12V or 5V power supply; the supply

of this board is 15V/3A. Do NOT accidentally connect a 12V or 5V power supply. When supplying power
through CN47, use a stabilized power source that is capable of supplying at least 15V/3A.

Figure 55. How to Power Supply for RZ/T2H Evaluation Board
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3.4.5 RZ/T2N Evaluation Board
3.4.5.1 Boot Mode
The operation mode settings for the RZ/T2N Evaluation Board are as follows.

Note: This section shows the settings for running on RAM without external flash memory. For settings to run
in other boot modes, refer to the manual of the Evaluation Board listed in section 71.3.7 Evaluation Board
User’s Manual.

Figure 56. Switch Position of Operation Mode Settings for RZ/T2N Evaluation Board

Table 5. Operation Mode Switch Settings for RZ/T2N Evaluation Board

Switch Setting Description
SW8.1 ON xSPI1 boot mode (x1 boot serial flash).
SwWa8.2 OFF
SW8.3 ON
SW10.7 ON CR52 Core0 ATCM wait cycle = 0 wait
SW10.8 ON CR52 Core1 ATCM wait cycle = 0 wait
SW10.9 OFF JTAG Authentication by Hash is disabled.
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3.4.5.2 Debugger Connection
If you use a JTAG connection with I-Jet or J-Link,

1. Short the jumper block (J29) to switch the debug connection so that the RZ/T2N Evaluation Board can
use the emulator connected to the JTAG connector (J31).

. Connect the emulator (J-Link or I-Jet) to a free USB port on your computer.
3. Connect the emulator to the RZ/T2N Evaluation Board, ensuring that it is plugged into the header “J31”.

=yl JUU UL
s W o b 5 S

o ADORESS

e

Figure 57. Jumper Position of JTAG Connection for RZ/T2N Evaluation Board

If you use J-Link OB on the RZ/T2N Evaluation Board,

1. Open the jumper block (J29) to switch the debug connection so that the RZ/T2N Evaluation Board can
use J-Link OB on the board.

2. Connect the micro-USB Type-B to the J-Link OB USB connector (J32). LED12 then lights up.

MAC ADDRESS
74:90:50:A8:1C:53

Figure 58. J-Link OB Connection Settings for RZ/T2N Evaluation Board
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3.4.5.3 Power Supply
Power is supplied using a USB-C cable; connect it to the USB-C connector (J7) of the RZ/T2N Evaluation
Board. After connecting to the power (J7), turn on the POWER_SW (SW1) slide switch to start the power

supply.
Note: When supplying power through J7, always use an AC adapter for USB supporting 15V/3A.

Fielele e

Figure 59. How to Power Supply for RZ/T2N Evaluation Board
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3.5 RZIN Series Board Setup
3.5.1 RSK+RZN2L

3.5.1.1 Boot Mode
The following section describes the operation mode settings for the RSK + RZN2L Board.

Note: This section shows the settings for running on RAM without external flash memory. For settings to run
in other boot modes, refer to the manual of the RSK boards listed in section 1.3.7 Evaluation Board User’s
Manual. For the sample codes available on the Renesas website, refer to the documentation included with
each code and implement the appropriate board settings, respectively.

=

Figure 60. Switch Position of Operation Mode Settings for RSK+RZN2L

Table 6. Operation Mode Switch Settings for RSK+RZN2L

Switch Setting Description
SW4.1 ON 16-bit bus boot mode (NOR flash)
SW4.2 OFF
SW4.3 ON
SW4.4 ON JTAG Authentication by Hash is disabled.
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3.5.1.2 Debugger Connection
If you use a JTAG connection with I-Jet or J-Link,

1. Short the jumper pin (J9) to switch the debug connection so that the RSK+RZN2L board can use the
emulator connected to the JTAG connector (J20).

2. Connect the Emulator (J-Link or I-jet) to a free USB port on your computer.
3. Connect the I-Jet to the RSK+RZN2L board, ensuring that it is plugged into the header “J20”.

The figure below shows an I-Jet used as an Emulator.

e

Figure 61. Jumper Position of JTAG Connection for RSK+RZN2L

If you use J-Link OB on the RSK+RZNZ2L board,

1. Open the jumper pin (J9) to switch the debug connection so that RSK+RZN2L can use J-Link OB on the
board.

2. Connect the micro-USB Type-B to the J-Link OB USB connector (J10). LED4 then lights up.

Figure 62. J-Link OB Connection Settings for RSK+RZN2L
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3.5.1.3 Power Supply
Power is supplied using a USB-C cable or an AC / DC adapter.
e When using a USB cable (Type-C), connect it to the USB connector “CN5” of the RSK+RZN2L board.

e  When connecting the AC / DC adapter, connect it to the USB connector “CN6” of the RSK+RZN2L
board.

Figure 63. How to Power Supply for RSK+RZN2L
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3.5.2 RZ/N2H Evaluation Board

3.5.2.1 Boot Mode

The following section describes the operation mode settings for the RZ/N2H Evaluation Board.

Note: This section shows the settings for running on RAM without external flash memory. For settings to run
in other boot modes, refer to the manual of the Evaluation Board listed in section 7.3.7 Evaluation Board
User’s Manual. For the sample codes available on the Renesas website, refer to the documentation included

with each code and implement the appropriate board settings, respectively.

Figure 64. Switch Position of Operation Mode Settings for RZ/N2H Evaluation Board

Table 7. Operation Mode Switch Settings for RZ/N2H Evaluation Board

Switch Setting Description
DSW3.1 ON xSPI1 boot mode (x1 boot serial flash)
DSW3.2 OFF

DSW3.3 ON

DSW3.4 ON Core0 ATCM 0 wait

DSW3.7 ON JTAG Authentication by Hash is disabled.
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3.5.2.2 Debugger Connection
If you use a JTAG connection with I-Jet or J-Link,

1. Short the jumper block (JP40) to switch the debug connection so that the RZ/N2H Evaluation Board can
use the emulator connected to the JTAG connector (CN24).

Connect the emulator (J-Link or I-Jet) to a free USB port on your computer.

3. Connect the emulator to the RZ/N2H Evaluation Board, ensuring that it is plugged into the header
“CN24".

Figure 65. Jumper Position of JTAG Connection for RZ/N2H Evaluation Board

If you use J-Link OB on the RZ/N2H Evaluation Board,

1. Open the jumper block (JP40) to switch the debug connection so that the RZ/N2H Evaluation Board can
use J-Link OB on the board.

2. Connect the micro-USB Type-B to the J-Link OB USB connector (CN26). LED12 then lights up.

Figure 66. J-Link OB Connection Settings for RZ/N2H Evaluation Board
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3.5.2.3 Power Supply
Power is supplied using a USB-C cable or an AC / DC adapter.

e  When using a USB cable (Type-C), connect it to the USB connector “CN13” of the RZ/N2H Evaluation
Board.
e  When connecting the AC / DC adapter, connect it to the USB connector “J1” of the RZ/N2H Evaluation
Board.
e After connecting to the power (J1 or CN13), turn on the POWER_SW slide switch to start power supply.
Note: Some Renesas boards, such as the Renesas Starter Kit, require a 12V or 5V power supply; the

supply of this board is 15V/3A. Do NOT accidentally connect a 12V or 5V power supply. When supplying
power through J1, use a stabilized power source that is capable of supplying at least 15V/3A.

Figure 67. How to Power Supply for RZ/N2H Evaluation Board
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4. Tutorial: Your First RZ MPU Project — Blinky

4.1 Tutorial Blinky

The goal of this tutorial is to quickly get acquainted with the Flexible Platform by moving through the steps of
creating a simple application using e2studio and running that application on an RZ/T, RZ/N Evaluation Board.
This chapter guides you through creating projects for single-core processing.

4.2 What Does Blinky Do?

The application used in this tutorial is Blinky, traditionally the first program run in a new embedded
development environment.

Blinky is the “Hello World” of microprocessors. If the LED blinks, you know that:
e The toolchain is set up correctly and builds a working executable image for your chip.

The debugger has been installed with working drivers and is properly connected to the board.
The board is powered up, and its jumper and switch settings are probably correct.

The microprocessor is alive, the clocks are running, and the memory is initialized.

4.3 Create a New Project for Blinky

The creation and configuration of an RZ C/C++ FSP Project is the first step in the creation of an application.
The RZ FSP includes a pre-written Blinky example application. The procedure from creating a project to
running it varies depending on the number of cores used and boot mode. This chapter shows only some
examples of projects that run on a single core. Refer to Table 8 Project Creation Procedure (e2studio) to find
out which steps are required for your application.

Table 8. Project Creation Procedure (e?studio)

Steps Single-core processing Multiprocessing
RAM Flash boot mode
execution <SP eSD
NOR flash eMMC
Check tool T BRENROPY ER/A, =TI BRIEBEOMY EHA,
limitations
Erase flash 8.1 How to Erase Flash Memory

memory (if needed)

Create a project 4.3 Create a New Project for Blinky 10 Appendix. How to
Create and Debug

Build the project 4.4 Build the Blinky Project FSP Projects for
Debug the project 4.5.2 Debug Steps RZ FSP Documentation | Multiprocessing for
e2studio
Run the project 4.6 Run the Blinky Project eSD boot (RZT, RZN)
eMMC boot (RZT, RZN)

Various flash boot modes exist depending on the device; FSP supports xSPI, NOR flash, eSD, and eMMC
boot modes. The method for programming projects with xSPI or NOR flash boot mode to flash memory is the
same as the RAM execution without flash memory, as explained in this section, using the IDE (e?studio or
IAR EWARM). For eSD and eMMC boot modes, tools other than the IDE are required when programming to
external flash memory devices. Refer to the FSP Documentation for details on creating image files, the
programming process, and debugging procedures.
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Follow these steps to create an RZ/T, RZ/N MPU project:

1. In e?studio, click File > New > Renesas C/C++ Project > Renesas RZ.

-] - & studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

| New Alt+Shift+N > Renesas C/C++ Project > Renesas Debug
Open File... ™ Project... Renesas RZ

) Open Projects from File System... 5 Bomple for T
Recent Files > ic; BSP_PLAC

[ Other. Ctrl+N @3 BSP_DONT

Flmnn Editnn Foom ban RCD D1 AF

Figure 68. New C/C++ Project

2. Select All > Renesas RZ C/C++ FSP Project.
3. Click Next.

B New C/Co+ Project o X

GNU for Renesas RZ C/C++ Exeeutable Project

C/C++ FEZ= A C/C++ Executable Project for Renesas RZ using the GNU ARM Embedded toolchatn.

GNU for Renesas RZ C/C++ Library Project
SN A C/C++ Library Project for Renesas RZ using the GNU ARM Embedded toolchain.

Renesas RZ C/C++ FSP Project
== Create an executable or static library C/C++ FSP project for Renesas RZ.

Renesas RZ/A C/C++ FSP Project
== Create an executable or static library C/C ++ FSP project for Renesas RZ/A.

Renesas RZ/G C/C++ FSP Project
=== Create an executable or static library C/C++ FSP project for Renesas RZ/G

Renesas RZ/N C/C++ FSP Project

Figure 69. Renesas RZ C/C++ FSP Project
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4. Assign a name for this new project. Blinky is a good name to use for this tutorial.
5. Click Next. The Project Configuration window shows your selection.

-
Renesas RZ C/C++ FSP Project —

Project Mame and Logation

Project name
I Blinky I

8 Use default location

? < Back Next > Cancel

Figure 70. e?studio Project Configuration Window (1/6)

6. Select the FSP Version from the drop-down list.
7. Select the Board for your application from the drop-down list.
e Inthis tutorial, select either one depending on your device and board.
8. Select the Core from the drop-down list.
e  Only Cortex-R52 Core0 or Cortex-A55 Core0 can be designated as the Primary project.
9. Select the IDE Project Type.
10. Select Toolchains and Version from the drop-down list.
e Ifthere is NO target toolchain, download the version of the toolchain from the ARM Developer
website and install it.
11. Select the Debugger from the drop-down list, then click Next.
Table 9. e?studio Newly Created Project Settings
Setting Value
CR52 CA55
FSP Version (Select the FSP version to be used.)
Board (Select the combination of the evaluation board and boot mode to be used.)
Core Cortex-R52 Core0 or Cortex-R52 Core1 Cortex-A55 Core0, Cortex-A55 Core1,
Cortex-A55 Core2 or Cortex-A55 Core3
IDE Project e?studio managed build
Type
Toolchains GNU ARM Embedded GNU ARM A-Profile (AArch64 bare-metal)
Toolchains 13.3.1.arm-13-24 13.2.1.20231009
Version
Debugger J-Link ARM
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When creating a CMake project, specify “e?studio CMake” as the IDE Project Type.

8 Renesas RZ C/C++ FSP Project

Renesas RZ C/C++ FSP Project

Device and Tools Selection

Device Selection

Board Descripti
FSP Version: [ L] oo Meseretion
RZT2H Evaluation Board (RAM execution without flash memory)
Board: |RZT2H Evaluation Board (RAM execution wit | . | it hitps//renesos.com/rtzh. kit to get evalustion board kit
bevice [RorocoTmaaGES manual, quick start guide, design files, example projects, etc.
Core: |Cortex-Rs2 Coren ~|

Language: @C OC++
St Device Details

TrustZone Ne
Pins 729
Processor Cortex-Rs2
IDE Project Type Debugger
| [e2 studio managed build ~|  [rtinkarm -]
| Tookchains
GNU ARM Embedded |
@ < Back Next > e Cancel

Figure 71. e?studio Project Configuration Window (2/6)

12. A bundle file selection screen will appear. Make the following settings:

e (single-core processing or Multiprocessing Primary) Select None and click Next.

@ Renesas RZ C/C+= FSP Project

Renesas RZ C/C++ FSP Project

Preceding Project or Smart Bundle Selection

Choose this option when creating a project for the primary processor core (no preceding project or Smart Bundle).
(O Preceding Project:

© Smart Bundle:

| Preceding Project/Smart Bundle Details

FSP version
Toolchain
Toolchain version
Board

Device

Core

Zones

@

< Back

Einis Cancel

Figure 72. e?studio Project Configuration Window (3/6)
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Notes:

(Multiprocessing Secondary) Select a bundle file. For the secondary or later project of

multiprocessing, select the primary project as the Preceding Project. Built primary project names in
the same workspace appear as an option in the drop-down list.

Warnings occur if the FSP version or Board (boot mode) used is different between the primary
project and the secondary project. Use the same FSP version and Board (boot mode).

Warnings occur when the cores of the primary project and the secondary project are different in

multiprocessing, because the Toolchain and Toolchain version do not match. Ignore the warning and
proceed to the next step.

Renesas RZ C/C++ FSP Project

Preceding Project er Smart Bundle Selection

Nane

O Preceding Project: |Blinky_primary

Choose this option if you have access to the project source code of the bootloader, preceding processor cor

Smart Bundle:

Preceding Project/Smart Bundle Detals
FSP version
| | Toolchain GNU ARM Embedded
Toolchain version

8oard

Device RIADIGOTTMALGEG

Figure 73. e?studio Project Configuration Window (4/6)
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13. Select the Build Artifact and RTOS.

& Renesas RZ C/C++ FSP Project a X
Renesas RZ C/C++ FSP Project
Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

O Executable O No RTOS

® Project builds to an executable file
(O FreeRTOS

O Static Library p
® Project builds to 2 static library file AsH
() Executable Using an RZ Static Library
® Project builds to an executable file
® Project uses an existing RZ static library project

\Z < Back

nish Cancel

Figure 74. e?studio Project Configuration Window (5/6)

14. Select the Blinky template for your board and click Finish.

Renesas RZ C/C++ FSP Project

Project Template Selection

Project Template Selection

-] (} Bare Metal - Blinky

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

[Renesas RZT pack]

r} Bare Metal - Minimal
Bare metal FSP praject that includes BSP. This praject will initialize clocks, pins, stacks, and the C runtime environment

[Renesas.RZT pack]

Code Generation Settings

8 Use Renesas Code Formatter

Figure 75. e2studio Project Configuration Window (6/6)
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Once the project has been created, the name of the project will show up in the Project Explorer window

of e2studio.

15. Now, click the Generate Project Content button in the top right corner of the Project Configuration

window to generate your board-specific files.

[Blinky] FSP Configuration

Summary

Project Summary
RENESAS
Board:
Device:
Core:
Toolchain:

RZT2H Evaluation Board (RAM execution without flash memory)
RIAQOGOTTM44GBG

CR52 CPUD

GCC for Renesas RZ

Toolchain Version:

FSP Version:

Project Type:

Location: /Blinky ==/

Selected software components

= 0

[+]
Generate Project Content

Figure 76. e?studio Project Configuration Tab

16. (xSPI, NOR flash, eSD, eMMC boot modes) Insert the loop part in hal_entry.c.

When debugging is started, the debugger stops the user program (loader program) a few hundred
milliseconds or more after the device boot process (boot code). If using e2studio, the PC (program counter) is
replaced at the entry point (first line in system_init() function) after the debugger stops; otherwise, the PC

points to an address somewhere in the user program.

Note for Multiprocessing Projects:

Only the primary project requires the following step. No modification is required for the secondary or

subsequent projects.
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When debugging the program immediately after the boot process, insert the loop part in
e src/hal_entry.c

Core Boot Content to insert at the first line of the R_BSP_WarmsStart_StackLess()
mode* function

BSP ATTRIBUTE_STACKLESS void R BSP_WarmStart_StackLess (void
CR52 | xSPI - - -BSP_ = (void)

{
/* The very beginning of the startup process. */
NOR flash #if 1 // Software loops are only needed when debugging.
__asm volatile (
" mov r0, #0 \n"
" movw r1, #0x68bf \n"
" movt r1, #0x478 \n"
"software_loop: \n"
" adds r0, #1 \n"
" cmp r0, 1 \n"
" bne software_loop \n"
it "memory");
#endif
/* Do not delete. Required to return to system_init. */
#if (0 == BSP_LP64_SUPPORT)
__asm volatile ("BX Ir");

CA55 xSPI BSP_ATTRIBUTE_STACKLESS void R_BSP_WarmStart_StackLess (void)
/* The very beginning of the startup process. */
#if 1 // Software loops are only needed when debugging.
__asm volatile (
" mov x1,#0 \n"
" movz x2, #0x68bf \n"
" movk x2, #0x478, LSL #16 \n"
"software_loop: \n"
" adds x1, x1, #1 \n"
" cmp x1,x2 \n"
b.ne software_loop \n"
2 "memory");
#endif
/* Do not delete. Required to return to system_init. */
#if (0 == BSP_LP64_SUPPORT)
__asm volatile ("BX Ir");

- eSD Since eSD and eMMC boot modes require different numbers of loops, refer to
eMMC FSP Documentation.

Note:

The required waiting time varies in proportion to the size of the executable file of the project using
FSP. Therefore, when the executable file size is large, the number of loop processes added above
should be adjusted.

In this process, the loop count is expressed in hexadecimal, and the 32-bit loop count is divided into
the upper 16-bit and lower 16-bit and set in a general-purpose register. The following shows the
procedure for changing the loop count of the CR52 core from the default 75,000,000 (0x047868bf) to
150,000,000, which is twice the number of loops

1. Convert the loop count from decimal to hexadecimal: 150000000d - 1 = 149999999d =
0x08f0 d17f

2. Replace the operand of movw* with the lower 16-bit value: movw r1, #0xd17f
3. Replace the operand of movt* with the upper 16-bit value: movt r1, #0x8f0
* In the CA55 core, opcodes are different.

Your new project is now created, configured, and ready to build.
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4.3.1 Details about the Blinky Configuration

The Generate Project Content button creates configuration header files, copies source files from templates,
and generally configures the project based on the state of the Project Configuration screen.

For example, if you check a box next to a module in the Components tab and click the Generate Project
Content button, all the files necessary for the inclusion of that module into the project will be copied or
created. If that same check box is then unchecked, those files will be deleted.

4.3.2 Configuring the Blinky Clocks
By selecting the Blinky template, the clocks are configured by e2studio for the Blinky application.

The clock configuration tab (see section 6.3.3 Configuring Clocks) shows the Blinky clock configuration. The
Blinky clock configuration is stored in the BSP clock configuration file.

4.3.3 Configuring the Blinky Pins

By selecting the Blinky template, the GPIO pins used to toggle some of the LEDs are configured by e2studio
for the Blinky application.

The pin configuration tab shows the pin configuration for the Blinky application (see section 6.3.4 Configuring
Pins). The Blinky pin configuration is stored in the BSP configuration file.

4.3.4 Configuring the Parameters for Blinky Components
The Blinky project automatically selects the following HAL components in the Components tab:
e r_ijoport

To see the configuration parameters for any of the components, check the Properties tab in the HAL window
for the respective drivers (see section 6.5 Adding and Configuring HAL Drivers).

4.3.5 Where is main()?
The main function is located in:
e < RZFSP project >/rz_gen/main.c.

It is one of the files that are generated during the project creation stage and only contains a call to
hal_entry(). For more information on generated files, see section 6.5 Adding and Configuring HAL Drivers.

4.3.6 Blinky Example Code

The blinky application is stored in the hal_entry.c file. This file is generated by e?studio when you select the
Blinky Project template and is located in the project’s folder < project >/src/ folder.

The application performs the following steps:
1. Get the LED information for the selected board by the bsp_leds_t structure.

2. Initialize output level for LED pin to LOW using R_BSP_PinClear((bsp_io_region_t) leds.p_leds[i][1],
(bsp_io_port_pin_t) leds.p_leds[i][0]).

3. Use R_BSP_PinToggle ((bsp_io_region_t) leds.p_leds]i][1], (bsp_io_port_pin_t) leds.p_leds[i][0])
to set the output level to the LED pin.

4. R_BSP_SoftwareDelay(delay, bsp_delay_units) waits for a certain period of time. Then execute the
R_BSP_PinToggle() API in #3 again.
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4.4 Build the Blinky Project

There are three ways to build a project:

1. Click on Project in the menu bar and select Build Project.
2. Click on the hammer icon.

3. Right-click on the project and select Build Project.

Q workspace - Blinky/configuration.xml - e studio

File Edit Navigate Search enmw'rews Rumr—Wirdow Help — a. Project -> Build Project

’K}‘ Debug [£7 Blinky Debug_Flat [ =) “@| B ‘{S '}'_nfv

b. Click hammer icon

Bl Project Explorer X 5% Y B = O | "Blinky] FSP Configuration 52 | ¢ Right click = Build project
—_ — - ==
= Summary

Figure 77. e?studio Project Explorer Window

Once the Build is completed, a message is displayed in the build Console window that displays the final
image file name and section sizes in that image.

[&;Pinc‘:nfncts_ ®| o 45/ EBEE %8t B-8-= 0o

ICDT Build Console [Blinky]

'arm-none-eabi-gce -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armv8 -fdiagnostics-parseable-fixits -Og -fmessage-length=t A
‘arm-none-eabi-gcc -mcpuscortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvd -fdiagnostics-parseable-fixits -0g -fmessage-length=t
‘arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armv8 -fdiagnostics-parseable-fixits -Og -fmessage-length=¢
‘arm-none-eabi-gcc -mcpuscortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvé -fdiagnostics-parseable-fixits -0g -fmessage-length=t
‘arm-none-eabi-gce -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armv8 -fdiagnostics-parseable-fixits -0g -fmessage-length=¢
'arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=necn-fp-armv8 -fdiagnostics-parseable-fixits -0g -fmessage-length=¢
arm-none-eabi-gcc @"Blinky.elf.in”
arm-none-eabi-objcopy -0 srec "Blinky.elf" "Blinky.srec"
arm-none-eabi-size --format=berkeley "Blinky.elf”

text data bss dec hex filename

Jped ] 65568 68564 lebd4 Blinky.elf

11:46:51 Build Finished. @ errcrs, @ warnings. (toock 125.789ms)

Figure 78. e?studio Project Build Console
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4.5 Debug the Blinky Project

4.5.1 Debug Prerequisites

To debug the project on a board, you need the following:

e The board is to be connected to the e?studio.

e The debugger needs to be configured to talk to the board.

e  The application is to be programmed for the microprocessor.

Applications run from the internal RAM of your microprocessor. To run or debug the application, the
application must first be programmed into RAM by a debugger.

The Evaluation Board supports debugging via the on-board J-Link OB (connected through a USB cable) or
via an external debugger (such as J-Link or |-Jet) connected to the JTAG header.

4.5.2 Debug Steps

To debug the Blinky application, follow these steps. If the step is preceded by (XXX), it is executed only if the
condition is met.

1. Configure the debugger for your project by clicking Run > Debug Configurations... or by selecting the
drop-down menu next to the bug icon and selecting Debug Configurations...

Run  Window Help

Renesas Device Partition Manager
TraceX >
Tracealyzer >

Run Ctrl+F11
Debug F1

#FO OB

Run History >
O RunAs >

Run Configurations...

Debug History >
5 DebugAs >

Debug Configurations...

Q. External Tools >

Figure 79. e2studio Debug Configurations Selection Option

{}vr]iv v

Debug As >
Debug Configurations...

Organize Favorites...

Figure 80. e?studio Debug Icon
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2. Select your debugger configuration in the window. If it is not visible, then it must be created by clicking
the New icon in the top left corner of the window. Once selected, the Debug Configuration window

displays the Debug configuration for your Blinky project.

8 Debug Configurations

Create, manage, and run configurations

Name: |Blinky_primary Debug_Flat

type filter text [5 Main| %5 Debugger| B> Startup | [[] Common | 1 Source

Project:
Blinky_primary
©/C++ Application:

Browse...

Debug/Blinky_primary.elf

Build (if required) before launching

< >
Filter matched 10 of 12 items

@

Veriables.. | Search Project...

Revert Apply

Browse...

Figure 81. e?studio Debug Configurations Window with Blinky Project

3. Configuring the following additional debug settings by clicking Debugger > Connection Settings >

Connection.
Table 10. e?studio Newly Created Project Debug Settings
Setting Primary Secondary or later
RAM execution Flash boot mode
CR52 CA55 All Cores All Cores
Reset at the beginning of connection | Yes Yes Yes No
Reset after download No No Yes No
Set CPSR(5bit) after download Yes No No No

Note:
Each setting item represents the following:

. Reset at the beginning of connection: Configures whether to reset when a debugger is

connected.

o Reset after download: Configures whether to reset after the program download.
o  Set CPSR(5bit) after download: Configures whether to set the 5th bit of CPSR after the

program download.
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{8 Drbug Configurations o x

Create, manage, and run configurations ﬁ\

Norme [Binky._primary Db ot
5 Mair|[%5 Debogger] B> Startup| 7 Common i Source
Debug hardware: Flink ARM ~ | Target Device: | RoA0sorries s

GDE Setings [ Connecton S=ting= | Debu ToolSetings,

 Connection ~
Mo

Yer g
No v
Ho v
~]
FAFTFTVETFFTFTTTE TR
No -
Te =1
i |
Mo o
< B
Reyent Asply
@ Close

Figure 82. e?studio Debug Configurations Window with Blinky Project

4. (RZ/T2H CR52 Core1, RZ/T2N CR52 Core1, or RZ/N2H CR52 Core1) Set the script file for TCM

initialization to clear ATCM and BTCM to 0. and enable them.
1. Debugger > Connection Settings > J-Link

2. Script File : ${workspace_loc:/${ProjName}}/script/initialization_TCM.JLinkScript

8 Debug Configurations o

Create, manage, and run configurations g\

e EX BT~ Name: [Blinky_cpu1_secondary Debug_Flat

E
B Main [F5 Debugoer] & Strtup| I Common 1 Source

[E] /C++ Application

[E] C/Ca-+ Remote Application Debug hardware: |I-Link ARM | Target Device: | ROA0SGO77M44 CRS | | .
5 EASEScript
[E] GD8 Hardware Debugging GDB Settings  Connection Settings | Debug Tool Seftings
[£] GDB OpenOCD Debugging « J-Link "
[£7] GDB Simulator Debugging (RHES0) Tpe uss v
3 Java Applet J-Link Serial (Auto)
7] Java Application Settings File Siworkspace loc:/§(Pro] ${LaunchConfigName).jlink X
2 Launch Group L Script File S{workspace_loc:/$(Proj script/initialization_TCM.LinkSeript | ... |
[T Remote Java Application Tog File Sworkspace_loc $(Proj TlinkLoglog X

v I feneac GLR mardaae Low Power Handling Ne O

[ Blinky_cpu1_secondary Debug_Flat

mulator Debugging (RX, RL78

 IP Connection
Connection Method P via LAN
Host Name/IP Addressl:port number]
Identifier

Tunnel Server
Port Number
Password

 Interface v

Revert Appl
Filter matched 13 of 15 items. pply.

Figure 83. e?studio Debug Configurations Window with Blinky Project (RZ/T2H CR52 Core1, RZ/T2N

CR52 Core1, or RZ/N2H CR52 Core1)
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5. Click Debug to begin debugging the application.

& Progress Information O X

|0I Preparing launch delegate...

Configuring GDB

Cancel Details >>

Figure 84. Start Debugging

4.5.3 Details about the Debug Process
In debug mode, e?studio executes the following tasks:

1.

ok wbd

Downloading the application image to the microprocessor and programming the image to the internal
memory.

Setting a breakpoint at main().

Setting the stack pointer register to the stack.

Loading the program counter register with the address of system_init().
Displaying the startup code where the program counter points to.

[g) startup_core.c ><| =8
155 ® * Def ion handler.[] ~

efault exceptis
= void Default_Handler (void)

BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(2);

@ * after boot processing, ST starts executing bere.[]
6 = BSP_TARGET_ARM BSP_ATTRIBUTE_STACKLESS void system init (void)
[ {
167 /* Call R_BSP_WarmStart_StackLess. Return here when processing is complete.
8 @0 00 asm volatile (
BLX %@

n
1:"r" (8R_BSP_WarmStart_StackLess) : "memory”);

| XF /* g_bsp_software_reset_occurred = false

£ 173 ee10208c __asm volatile (

;174 MOV ro, %e

;g.‘z "MOV  rl, #0 \n"

F7e "STRE rl, [r@] \n"

;; 77 1:"r" (8g_bsp_software_reset_occurred) : “memory”);
| -

Bhro g_bsp_first_operati

;:'rc 910202 __asm volatile (

Ehs1 "MOV  re, %8 \n"

& 182 "MOV  rl, #1 \n"

£ 153 "STRB r1, [r8] \n"

s ::"r" (8g bsp_first operation) : "memory”);

Figure 85. e?studio Debugger Memory Window

4.6 Run the Blinky Project
While in Debug mode, click Run > Resume or click on the Play icon twice.

Figure 86. e2?studio Debugger Play Icon

The following LEDs on the board should now be blinking.
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o RZ/T series
e RSK+RZ/T2M: LEDO0-1 (Core0), LED2-3 (Core1)
e RSK+RZ/T2L: LEDO-6 (including LEDx_ESC_xxx)
¢ RSK+RZ/T2ME: LEDO-1 (Core0), LED2-3 (Core1)

e RZ/T2H Evaluation Board: LEDO (CR52 Core0), LED1 (CR52 Core1), LED2 (CA55 Core0), LED3
(CA55 Core1), LED4 (CA55 Core2), LED5 (CA55 Core3)

e RZ/T2N Evaluation Board: LEDO (CR52 Core0), LED1 (CR52 Core1), LED2 (CA55 Core0), LED3
(CA55 Core1)

e RZ/N series
e RSK+RZ/N2L: LEDO-3

e RZ/N2H Evaluation Board: LED3 (CR52 Core0), LED4 (CR52 Core1), LED8 (CA55 Core0), LED9
(CA55 Core1), LED10 (CA55 Core2), LED11 (CA55 Core3)

To suspend program execution, click Run > Suspend or click on the Pause icon.

Figure 87. e2studio Debugger Pause Icon

To exit Debug mode and disconnect from the debugger, click Run > Terminate or click on the Stop icon.

Figure 88. e2studio Debugger Stop Icon

4.7 Import the Project

The project created, built, and debugged in section 4.3 Create a New Project for Blinky through section 4.6
Run the Blinky Project can be imported and run in other workspaces.

Note: Apply the same version of the FSP package used for the project to the other workspace.
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To import the projects, follow these steps:
1. Click File > Import.

&) new_workspace - e studio
Edit Source Refactor Navigate Search Project RenesasViews Run  Window
New Alt+Shift+N >

Open File... BES Y 8 © B8

8
(3 Open Projects from File System...

Recent Files >

existing code

Refresh F5

Convert Line Delimiters To >

Print... Ctrl+P

|; Import...
iy Export...

Properties Alt+Enter

Switch Workspace >
Restart
Exit

Figure 89. e?studio Import

2. Click General > Existing Projects into Workspace.

@& import [m} X
Select
\,
Create new projects from an archive file or directory. g 4 E

Select an import wizard:

type filter text

[ & Geneal ] ~

& Archive File
[} CMSIS Pack
- Existing Projects into Workspace|
3 File System
¥ GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded
[ Preferences
4 Projects from Folder or Archive
= Rename & Import Existing C/C++ Project into Workspace
Ta» Renesas CS+ Project for CA78KOR/CA78K0
la# Renesas CS+ Project for CC-RX, CC-RL and CC-RH
Ta» Renesas GitHub FreeRTOS (with loT libraries) Project
@ Sample Projects on Renesas Website
& CC++
o, Code G

@
&/

Figure 90. e?studio Select Import Type

3. Select the root directory or select the archive file where the project you would like to import into the

other workspace resides.

4. Select projects to import into Projects. When using Select root directory, it is recommended to set
Copy projects into workspace in Options to avoid updating the same project from multiple

workspaces.
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& Import a X
Import Projects -
Select a directory to search for existing Eclipse projects. L/A
I (®) Select root directory: J D¥ws v [ Browse... I
O Select archive file: Browse...
Projects:

Blinky_cpu0_primary| Select All
77*Blinky_cpu_secol

/VVB!inkyinuricpu(J Deselect All
7#7Blinky_nor_cH

Blinky_nor_cpu_secondary (D:¥ws¥7/77

Refresh

< >

Options

[[]Search for nested projects

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

Working sets

[J Add project to working sets

Working sets Select...

Figure 91. e2studio Select Root Directory to Import Project

RO1ANG434EJ0430 Rev.4.30 Page 68 of 170
Nov.13.26 RENESAS




RZ/T, RZ/N Series Getting Started with RZ Flexible Software Package

& Import O X
Import Projects —
Select a directory to search for existing Eclipse projects. i ;‘
(O Select root directory: Browse...
I (®) Select archive file: 7Blinky.zip v|i Browse.. !
Projects:
Blinky_cpu0_primary (Blinky_cpu0_primary/) Select All
Blinky_cpu1_secondary (Blinky_cpu1_secondary/)
Blinky_nor_cpu0_primary (Blinky_nor_cpu0_primary/) Deselect All
Blink: 1 dary (Blink: 1 d
inky_nor_cpul_secondary (Blinky_nor_cpui_secondary/) Refresh
Options
Search for d projects
Copy prc into workspace
[] Close newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
O Add project to working sets New...
Select..

Figure 92. e?studio Select Archive File to Import Project

5. The projects have been imported into the other workspace.

& new_workspace - €* studio

File Edit Source Refactor Navigate Search Pi
‘ Oy @ v R < Q

5 Project Explorer X

=5 Blinky_cpu0_primary

=5 Blinky_cpu_secondary

=5 Blinky_nor_cpu0_primary
=5 Blinky_nor_cpul_secondary

Figure 93. e?studio New Workspace

Note: After importing the project, the user needs to click the Generate Project Content button in the FSP
configuration.
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5. FSP SC User Guide

5.1 Whatis FSP SC?

The Renesas FSP Smart Configurator (FSP SC) is a desktop application designed to configure device
hardware, such as clock setup and pin assignment, as well as initialization of FSP software components
when using a third-party IDE and toolchain.

For creating the RZ/T and RZ/N projects, the FSP SC can currently be used with:
¢ IAR EWARM with IAR toolchain for ARM

Projects can be configured, and the project content generated in the same way as in e2studio. Refer to
section 6.3 Configuring a Project for more details.

5.2 Tutorial Blinky

The goal of this tutorial is to quickly get acquainted with the Flexible Platform by moving through the steps of
creating a simple application using FSP SC and a third-party IDE and running that application on an RZ/T,
RZ/N MPU board. This chapter guides you through creating projects for single-core processing.

The application used in this tutorial is Blinky, traditionally the first program run in a new embedded
development environment.
Blinky is the “Hello World” of microprocessors. If the LED blinks, you know that:
e The toolchain is set up correctly and builds a working executable image for your chip.
e The debugger has been installed with working drivers and is properly connected to the board.
e The board is powered up, and its jumper and switch settings are probably correct.
e The microprocessor is alive, the clocks are running, and the memory is initialized.
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5.3 Using FSP SC with IAR EWARM

IAR EWARM includes support for Renesas RZ/T, RZ/N devices. These can be set up as bare metal designs
within IAR EWARM. However, most RZ/T, RZ/N developers will want to integrate RZ/T, RZ/N FSP drivers
and middleware into their designs. SC will facilitate this.

FSP SC generates a “Project Connection” file that can be loaded directly into IAR EWARM to update project
files.

5.3.1 Prerequisites
e |AR EWARM installed and licensed.
» Refer to the IAR Systems website regarding IAR EWARM.
e FSP SC and FSP Pack installed.
» Refer to the Renesas website regarding FSP SC and FSP Pack.

Note for RZ/T2ME:

If the user uses the IAR EWARM 9.60.1 or 9.60.2 to debug the RZ/T2ME FSP project, apply the
following patch file.

e EWARM_Patch_for RZT2ME (EWARM_Patch_for RZT2ME_rev1.0.zip)
. This patch file is available at http://www.renesas.com/rzt2me.
To apply the patch, read the README in the patch.

Note for RZ/T2H and RZ/N2H:

If you use the IAR EWARM to debug the RZ/T2H and RZ/N2H FSP project, apply the following patch
file.
e EWARM_Patch_for_ RZT2H_RZN2H (EWARM_Patch_for RZT2H_RZN2H_rev1.0.zip)
*  This patch file is available at http://www.renesas.com/rzt2h and
http://www.renesas.com/rzn2h.

To apply the patch, read the README in the patch.

Note for RZ/T2N:
If you use IAR EWARM to debug an RZ/T2N FSP project, please apply the following patch file.
. EWARM_Patch_for_RZT2N (EWARM_Patch_for_ RZT2N_rev1.0.zip)
. This patch file is available in http://www.renesas.com/rzt2n.
Regarding how to apply the patch, please read the readme file in patch file.
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5.3.2 Create a New Project

The following steps are required to create a project using IAR EWARM, FSP SC, and FSP. The procedure
from creating a project to running it varies depending on the number of cores used and the boot mode. This
chapter shows only some examples of projects that run on a single core. Refer to Table 11. Project Creation
Procedure (IAR EWARM, FSP SC) to find out which steps are required for your application.

Table 11. Project Creation Procedure (IAR EWARM, FSP SC)

Step Single-core processing Multiprocessing

RAM Flash boot mode

execution «SP| eSD

NOR flash eMMC
Check tool T BRENAONY ERAL, =TI BRIEBROPD EHA,
limitations
Erase flash 8.1 Appendix
memory (if needed) How to Erase Flash Memory
Create a project 5.3.2 Create a New Project 11 Appendix. How to
. . . . Create and Debug
Build the project 5.3.3 Build the Project FSP Projects for
Debug the project 5.3.4 Download & Debug the | RZ FSP Documentation Multiprocessing for
i IAR EWARM
Run the project Project eSD boot (RZT, RZN)
eMMC boot (RZT, RZN)

Various flash boot modes exist depending on the device; FSP supports xSPI, NOR flash, eSD, and eMMC
boot modes. The method for programming projects with xSPI or NOR flash boot mode to flash memory is the
same as the RAM execution without flash memory, as explained in this section, using the IDE (e?studio or
IAR EWARM). For eSD and eMMC boot modes, tools other than the IDE are required when programming to
external flash memory devices. Refer to the FSP Documentation for details on creating image files, the
programming process, and debugging procedures.

1. Start the FSP SC.
e FSP SCis installed in the following path by default.

» For RZ/T, RZ/N series, it is installed in C:\Renesas\rz\sc_vYYYY-
MM _fsp_vX.X.X\eclipse\rasc.exe
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2. Select the File > New > FSP Project...

e This step may be unnecessary depending on the old FSP SC version.

[EG FSP Smart Configurator

- o X
File | Window Help Run
New > FSP Project... ] = O % FsP Visualization =0
Import

New FSP Project

The active editor element does not use this view

Open...
Close
Close All

[ Properties [ Problems AE Y § = 8 B console ==

Property Value Mo consoles to display at this time.

Figure 94. FSP SC New Project

3. Enter a project folder and project name. Blinky is a good name to use for this tutorial.
4. Click Next. The Project Configuration window shows your selection.

[ ]

New Renesas RZ Project

Project Name and Location

Project name

| Blinky

Location

Browse...
8 Create Directory for Project
Project will be created in " \Blinky"
You can download more Renesas packs
Next > Cancel

Figure 95. FSP SC Project Settings

RO1AN6434EJ0430 Rev.4.30

Page 73 of 170
Nov.13.26 RENESAS



RZ/T, RZ/N Series Getting Started with RZ Flexible Software Package

5. Select the FSP version from the drop-down list.
6. Select the Board for your application from the drop-down list.

e  You can select an existing RZ/T, RZ/N MPU Evaluation Board or select a Custom User Board for
any of the RZ/T, RZ/N MPU devices with your own BSP definition.

e  Here, select either of the following boards to create an FSP project for the Evaluation board.
7. Select the Core from the drop-down list.

e  Only Cortex-R52 Core0 or Cortex-A55 Core0 can be designated as the Primary project.
8. Select IDE Project Type from the drop-down list.

e As the Toolchain, the IAR Toolchain for ARM is preselected.
9. Select the Toolchains, then click Next.

Table 12. FSP SC Newly Created Project Settings

Setting Value

FSP Version (Select the FSP version to be used.)

Board (Select the combination of the evaluation board and boot mode to be used.)
Core Cortex-R52 Core0, Cortex-R52 Core1,

Cortex-A55 Core0, Cortex-A55 Core1, Cortex-A55 Core2 or Cortex-A55 Core3
IDE Project Type | IAR EWARM [v9.60-9.70]

Toolchains IAR toolchain for ARM
Note:
When creating a CMake project, change the settings as follows:
e IDE Project Type: CMake
e Toolchains:
> 1AR toolchain for ARM
» (Cortex-R52) GCC toolchain for ARM
»  (Cortex-A55) GCC ARM A-Profile Toolchain for ARM
[ New Renesas RZ Project o X
New Renesas RZ Project
Device and Tools Selection
Device Selection
| ] s;;: without flash memory)
Board:  [RZT2H Evaluation Board (RAM executionwit ~ [T | yige s get evaluation boar ot
. RIAGSGOTIMAIGEG manual, quick start guide, design files, example prajects, etc.
Core: |Cortex-Rsz Coreo |
- Device Details
Language: @C OC++ TsZone -
Pins 729
Processor Cortex-Rs2
IDE Preject Type
|1AR EWARM [va.g0-8.70) g
Toolchains
I IARTDDIchameARMl
Bk Cance
Figure 96. Target Device and IDE Selections
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10. A bundle file selection screen will appear. Make the following settings:
e  (single-core processing or Multiprocessing Primary) Select None and click Next.

G New Renesas RZ Project

New Renesas RZ Project

Existing Smart Bundle Selection

() Use Smart Bundle:

Smart Bundle Details

FSE Version

Toolchain
Toolchain version
Board

Device

Core

Zones

2 [

Figure 97. Bundle File Selection (not Use Smart Bundle)

e (Multiprocessing Secondary) Select a bundle file. For the secondary or later project of
multiprocessing, select the file of the primary project. The file is generated in the [Build
Configuration]/Exe directory of the project after building the project.
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Note:

Warnings occur if the FSP version or Board (boot mode) used is different between the primary
project and the secondary project. Use the same version of the FSP and Board (boot mode).

G New Renesas RZ Project m] *
New Renesas RZ Project
Existing Smart Bundle Selection
8 Use Smart Bundle:
Smart Bundle: | Blinky primary¥Debug¥Exe¥Blinky primany.sbd [ EBrwws:.‘E
Select a Smart Bundle (".sbd) file describing the configuration of the preceding processor core.
Smart Bundle Details
FSP version <FSE Version=
Toolchain IAR Toolchzin for ARM
Toolchain version
Board =Board fbuol moe)»
Device F9A09GO7TTVI44GEG
Core CRS2.0
Zones CRs2.0
< Back Finish Cancel

Figure 98. Bundle File Selection (Use Smart Bundle)

11. Select RTOS.

e Here, select No RTOS to proceed with the following tutorial.
12. Click Next.

(s

New Renesas RZ Project

| RTOS Selection

RTOS Selection
| |

< Back Next > Finish Cancel

Figure 99. RTOS Selection
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13. Select a project template from the list of available templates.
e By default, this screen shows the templates that are included in your current RZ MPU Pack.
. Here, select Bare Metal — Blinky to proceed with the following tutorial.

» If you want to develop your own application, select the basic template for your board, Bare
Metal — Minimal.

14. Click Finish.

G New Renesas RZ Project a 3

New Renesas RZ Project

| Project Template Selection

Project Template Selection

o Bare Metal - Blinky
0]

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

[Renesas RZT pack]

;’. Bare Metal - Minimal
) Bare metal FSP project that includes BSP. This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas RZT pack]

Figure 100. Template Selection

15. Configure the FSP configuration by referring to section 6.3 Configuring a Project.
e Here, skip this configuration step to proceed with the following tutorial.

16. On completion of the FSP configuration, click Generate Project Content.
e Anew IAR EWARM project file will be generated in the project path.

¥ [Blinky] FSP Configuration = 8

0
Summary Generate Project Content

Project Summary

RENESAS
Board: RZT2H Evaluation Board (RAM execution without flash memory)
Device: ROA0SGO77MA4GBG
Core: CR52 CPUO
FSP Version:
Project Type: Flat
Location: /Blinky <>

Figure 101. FSP Project Configuration and Generation

17. (xspi, NOR flash, eSD, eMMC boot modes) Insert the loop part in hal_entry.c.

When debugging is started, the debugger stops the user program (loader program) a few hundred
milliseconds or more after the device boot process (boot code). If using e?studio, the PC (program
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counter) is replaced at the entry point (first line in system_init() function) after the debugger stops;
otherwise, the PC points to an address somewhere in the user program.

Note for Multiprocessing Projects:

Only the primary project requires the following step. No modification is required for the secondary or
subsequent projects.

When debugging the program immediately after the boot process, insert the loop part in
e src/hal_entry.c

Core Boot Content to insert at the first line of the R_BSP_WarmsStart_StackLess()
mode* function
CR52 xSPI BSP_ATTRIBUTE_STACKLESS void R_BSP_WarmStart_StackLess (void)

{
/* The very beginning of the startup process. */
NOR flash #if 1 // Software loops are only needed when debugging.
__asm volatile (
" mov r0, #0 \n"
" movw r1, #0x68bf \n"
" movt r1, #0x478 \n"
"software_loop: \n"
" adds r0, #1 \n"
" cmp r0, 1 \n"
" bne software_loop \n"
2 "memory");
#endif
/* Do not delete. Required to return to system_init. */
#if (0 == BSP_LP64_SUPPORT)
__asm volatile ("BX Ir");

BSP_ATTRIBUTE_STACKLESS void R_BSP_WarmStart_StackLess (void)

CA55 | xSPI

/* The very beginning of the startup process. */
#if 1 // Software loops are only needed when debugging.
__asm volatile (
" mov x1,#0 \n"
" movz x2, #0x68bf \n"
" movk x2, #0x478, LSL #16 \n"
"software_loop: \n"
" adds x1, x1, #1 \n"
" cmp x1,x2 \n"
b.ne software_loop \n"
2 "memory");
#endif
/* Do not delete. Required to return to system_init. */
#if (0 == BSP_LP64_SUPPORT)
__asm volatile ("BX Ir");

- eSD Since eSD and eMMC boot modes require different numbers of loops, refer to
esMMC FSP Documentation.

Note:

required waiting time varies in proportion to the size of the executable file of the project using FSP.
Therefore, when the executable file size is large, the number of loop processes added above should
be adjusted.

In this process, the loop count is expressed in hexadecimal, and the 32-bit loop count is divided into
the upper 16-bit and lower 16-bit and set in a general-purpose register. The following shows the
procedure for changing the loop count of the CR52 core from the default 75,000,000 (0x047868bf) to
150,000,000, which is twice the number of loops

1. Convert the loop count from decimal to hexadecimal: 150000000d — 1 = 149999999d =
0x08f0 d17f

2. Replace the operand of movw* with the lower 16-bit value: movw r1, #0xd17f
3. Replace the operand of movt* with the upper 16-bit value: movt r1, #0x8f0
* In the CA55 core, opcodes are different.
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18. Double-click the IAR EWARM Workspace file (.eww) to open IAR EWARM with the workspace.

script
src
| .api_xml
| | .secure_azone
| .secure_xml
Blinky.ewd
Blinky.ewp

Blinky.eww

Figure 102. FSP Project Workspace

5.3.2.1 Configure IAR EWARM Project

1. Click on Project and then click on Option... to open the project options window.

2. Click Debugger > Setup and select I-Jet from the dropdown menu under Driver.

| Opticns for node "

. Category:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Qutput Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
E2/E2 Lite
GDB Server
GHINK
I-jet
J-link/J-Trace
T1 Stellaris
Nu-Link
PE micro

Driver [(JRunte

||-je‘t ' main

Setup macros

| () Use macro file(s)

Device description file

() Override default

Factory Settings

Download Images Multicore Authentication Extra Options Plugins

%)

Cancel

Figure 103.

IAR EWARM Debugger Setup
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3. Click Debugger > Setup and uncheck “Run to".

Options for nede *

Category:

Factory Settings
General Options ~
Static Analysis
R::Tiim? Download Images Multicore Authentication Extra Options Plugins.
Assembler
Output Converter Driver
Custom Build
Linker

Build Actions Setup macros.
Debugger
Simulator
cap!

CMSIS DAP
E2E2Lite
GDB Server
GHINK

et
I-ink/)-Trace STOOLKIT DIRgHconfig¥debuggeriRencsasiRoAa7Go7sz U1 | [
1 Stellaris 9 99

Nu-Link
PE micro

et v

[ Use macro file(s)

Cancel

Figure 104. IAR EWARM Project Options (Run to)
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5.3.2.2 Configure IAR EWARM Project [RZ/T2H, RZ/T2N and RZ/N2H Only]

1. Change the device tag name of buildinfo.ipcf in the project and save it.

Table 13 FSP SC Newly Created Project Debug Settings

Device name

CR52 Core0

CR52 Core1

CA55 Core0, 1,2, 3

RZ/T2H

R9A09G077M44_R52_0

R9A09G077M44_R52_1

R9A09G077M44_A55

RZ/N2H

R9A09G087M44_R52_0

R9A09G087M44_R52_1

R9A09G087M44_A55

RZ/T2N

R9A07G076M48_R52_0

R9A07G076M48_R52_1

R9A07G076M48_A55

> Blinky_primary - Master - IAR Embedded Workbench IDE - Arm 9.60.2

Window Help

buildinfo.ipcf x

File Edit View Project Ijet Tools
DD R@ = [T
Workspace v o X
|Dahug v‘
Files o

B @ Blinky_primary - ... ¥
B Flex Software
el buildinfo.ipcf

W NO N R W

<?xml version="1.8" encoding="UTF-8" standalone="yes"?>
<iarProjectConnection version="1.8" name="Flex Software">
<deyices
I<nawe>REAGQGB77M447R527B<Inawe4
</device>
<linkerfFile>
<override>true</override>

<path>$PROJ_DIR$/script/fsp_ram_execution.icf</path>
</linkerFile>

Figure 105.

IAR EWARM Project File (CR52)

> Blinky_secondary - IAR Embedded Workbench IDE - Arm 9.60.2
File Edit View Project I-jet Tools Window Help

buildinfo.ipcf x

i [ [ = = = A 1
Waorkspace v 3Xx
|Debug vl
Files &
& @ Blinky_secondar...

= WiFlex Software

e buildinfo.ipcf

WO N U B W

<?xml version="1.8" encoding="UTF-8" standalone="yes"?>
<iarProjectConnection version="1.8" name="Flex Software">
<deyice>
| <name>R9AG9GOT7MA4_AS5</name> |
</device>
<linkerFile>
<override>true</override>
<path>$PROJI_DIR$/script/fsp_ram_execution.icf</path>
</linkerFile>

Figure 106.

IAR EWARM Project File (CA55)

2. Click on Project and then click on Option... to open the project option window.
3. Click General Options > Target and confirm that the name changed in step 1 appears in the Device

of the Processor variant.
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Options for node "Blinky_primary”

Category:

General Options B

Static Analysis
Runtime Checking -
C/C++ Compiler Library Configuration
nosembler 32-bit
Output Converter
Custom Build
Linker O Core Cortex-R52
zd:U:;:rms |® Device Renesas RIA0IGO77M44_R52_0
Simulator
CADI
CMSIS DAP

Library Options 1 Library Options 2
64-bit Output
Processor variant

| =

QOCMsIS-Pack  None

E2/E2Lite Execution mode
GDB Server -
GHINK -
Tet e
Jink/3-Trace
TI Stellaris
Nu-Link
PE micro

Cancel

Figure 107. Project Options — Device (CR52 Core0)

Options for node "Blinky_secondary”

Category:

-
Static Analysis
Runtime Checking

CJC++ Compler Library Configuration Library Options 1 Library Options 2
Aeseniber s2-bit sa-bit Output
i mimnd Processor variant
Custom Build
Linker O Core Cortex-AsS
Build Actions
S |@ Device Renesas ROA0IGO77M44_ASS
Simulator
CADI
CMSIS DAP
E2E2Lite Execution mode
GDB Server
GHINK
et
Iink/)Trace
T Stellaris
Nu-Link
PE micro

o Y.

B

O CMSIS-Pack None

==

Figure 108. Project Options — Device (CA55)
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Notes:

If any of the following apply, the contents of buildinfo.ipcf will be overwritten, and the device name
reverts to its pre-modified name.

A project is built for the first time after creating the project.

A project is reopened in IAR EWARM after changing the FSP configuration of it and clicking
“Generate Project Content” in FSP SC.

This will result in an error message, but the setting of project options in step 3 is maintained and
does not need to be modified again in buildinfo.ipcf. Build the project as is.

Build

Messages

#2% Unknown device name:

'ROABIGET7MA4 CR52_8'
¥4 Unknown device name:

'ROABIGATIMAL (R52_@°

Build Debug Log

Figure 109. Error Message after Configuration Change

4. (CAb5) Select General Options > 64-bit and select LP64 of Data model.

Options for node " X
Category:
-
Static Analysis
Runtime Checking . — ! )
C/C-++ Compiler Library Configuration Library Options 1 Library Options 2
Pl Target 32-bit Output
Output Converter Beaa
Custom Build
Linker QO ILP32 (32-bit int, long, pointer)
Dd Actions |®LPea (32-bitint, 64-bit long, pointer) |
Debugger
Simulator
CcADI
CMSIS DAP
E2/E2Lite
GDB Server
Ijet
J-Link/J-Trace
1 Stellaris
Nu-Link
PE micro
STLINK
Thoind Domnbe s Pis M
Cancel

Figure 110. Project Options — Data Model
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5.

(CA55) Click I-jet > Interface, select From file in Probe config, and select the core in CPU of
Probe Configuration file.

Options for node

Category

General Options
Statc Analysis
Runtime Cheding
C/C++ Compler
Assembler
Output Converter
Custom Buld
Uinker

Buid Actons.
Debugger
Simulator

cADI

CMSIS DAP
E2E2Ute @ swo
OB Server

Factory Settings

Select

oK Cancel

Figure 111. IAR EWARM Project Options for the Primary Project (I-Jet Interface)

6. (RZ/T2H and xspi boot mode) Override the board files.

When RZ/T2H is in xspi boot mode, it's required to override the .board files for RZ/T2H
(FlashRZT2H_EVB_A55.board, FlashRZT2H_EVB_R52.board) to flash the board.

Reselect the execution path by following the steps below:
i.

Click on Project and then click on Options... to open the project options window.
Select the Debugger category and the Download Tab.
Enable “Override default .board file.”

Select the path to override the .board files for RZ/T2H
e CR52 project:

ii.
iii.
iv.

$TOOLKIT_DIR$\config\flashloader\Renesas\FlashRZT2H_EVB_R52.board
e CADbS5 project:

$TOOLKIT_DIR$\config\flashloader\Renesas\FlashRZT2H_EVB_A55.board
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Options for node X

Category: R T

General Options A

Static Analysis

Runtime Checking
C/C++ Compiler Setup D Images Mult Auth Extra Options  Plugins
Assembler
Output Converter Venify download
Custom Build Suppress download

Linker [ Use flash loader(s)
Build Actions

I‘/ Ovemde default .board file I
Simulator [lg\ﬁ.ashloador\Ranasas\FlashRZTZH EVB RS2board |
CADI
CMSIS DAP Edt...
E2/E2 Lite
GDB Server
G+LINK
I-jet
J-Link/)-Trace
T Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET v

-

Figure 112. Project Options — Debugger (RZ/T2H Only)
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5.3.3 Build the Project

*  Single-core processing
Click on Project -> Make from the menu bar or the Make button on the toolbar to build.

File Edit View I-jet Tools Window Help
Eal " [& AddFiles...
Workspace [® Add Group...

[4] import File List...

Debug
Add Project Connection...
Files o Cora
dit Configurations...
© @ Blinky - Debu g

B Flex Softw| x Remove

Dbuildinfo.

Woutput |{) Create New Project...
™ Add Existing Project...

£ Options... Alt=F7

Version Control System

. Make F7
B  compile Ctrl<F7
@ Rebuild All
& Clean
& Batch build... 8
C-STAT Static Analysis
| Biinky © | stop Build Ctrl=Break
Figure 113. Make Button
Build v o X
Messages File Line *
509 Generating Secure Bundle100% Generating Secure Bundle
Total number of errors: 0
Tetal number of warnings: 0
Build succeeded v
Build Debug Log
Ready Errors 0, Warnings 0 Ln 149, Col 5 System CAP NUM OVR BEEE

Figure 114. Build Message Console

Once the build is completed, the build message is displayed in the Build Console window, which displays
compilation target files and the number of errors/warnings.
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5.3.4 Download & Debug the Project

1. Click on Project -> Download and Debug from the menu bar or the Download and Debug button on

the toolbar to download and debug.

File Edit View
DD @
‘Workspace

Debug

Files.

© @ Biinky - Debu
|2 o Flex Softw x  Remove

Debuildinfo,
i Output

Ljet Tools

[& AdaFiles...

(@ Add Group...

[ import File List...
Add Project Connedtion...

Edit Configurations...

1 creste New Projeat...
@ Add Existing Project...

& oOptions...

Version Control System

Window Help

Q2 5ECB N Res

@ Make 4
B compile Ctri=F7
@ Rebuild an
& Clean
& Baten build... s
C-STAT Static Analysis »
Binky € stop Build Ctri+Break
Guld O Download and Debug CtrleD SR
Messages | *  Debug without Downloading ~
r_ioport.c %) Attach to Running Target
system.c Make & Restart Debugger CtriR
vector_data.c ©
Linking > | Restart Debugger Ctrl=Shift-R
Download 3
Total number
Total number SFR Setup
< a  CMSIS-Pack Manager >
Build Debug Log Open Device Description File »
Save List of Registers... Errors 0, Warnings 0 Ln 250, Col 29 System CAP NUM 8% BR

Figure 115.

Download and Debug Button

2. Once the download is completed and the debug is started, the program breaks at the beginning of

system_init in startup_core.c.

Ear hew Projpct Ombug  Oicscre

DO WG = oW DC

moty et ok Wincow  Help

2 4QSHELBO AN M@= G clinir i » 0.0l

Workspace ~ 0 [ o x

system_initt)

Detug

Sendi
Fies ol 253 [ scnaie
& @ Blinky - Deb v

i
s

ug
T et
Py somware ¥ goddtogroup RIT_BSP MCU
T

167 | '+ pefautt exception handier,

163 | void Default_Handler (void)

in BSP_CFG_HANDLE_UNRECOVERABLE_ERROR() ;
1

175 [+ after boot pracess:

ng, LST starts executing here.

277 | BSP_TARGET_Ad BSP_ATTRIBUTE_STACKLESS vo:

a7 4+ Cotl 5 pse rmstars stackiess. Return

Figure 116.

Starting Debug

RO1ANG434EJ0430 Rev.4.30
Nov.13.26

R Page 87 of 170
RENESAS




RZ/T, RZ/N Series Getting Started with RZ Flexible Software Package

3.

Click on Debug->Go from the menu bar or the Go button on the toolbar to run this program.

Figure 117. Go Button

The blinky application is stored in the hal_entry.c file. This file is generated by FSP SC when you select the
Blinky Project template and is located in the project’s src/ folder. In the IAR EWARM workspace view,
hal_entry.c is registered under Flex Software > Program Entry.

The application performs the following steps:

1.

Get the LED information for the selected board from the bsp_leds_t structure.

2. Initialize the output level for the LED pin to LOW using R_BSP_PinClear((bsp_io_region_t)
leds.p_ledsl[i][1], (bsp_io_port_pin_t) leds.p_leds[i][0]).

3. Use R_BSP_PinToggle ((bsp_io_region_t) leds.p_leds]i][1], (bsp_io_port_pin_t) leds.p_leds[i][0])
to set the output level to the LED pin.

4. R_BSP_SoftwareDelay(delay, bsp_delay_units) waits for a certain period of time. Then execute the
R_BSP_PinToggle() API in #3 again.
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On debugging in IAR EWARM, the breakpoint can be set by clicking the left space next to the line number.

[El Edit View Project Debug Disassembly |-jet Tools Window Help
DOoR@ =& XWQ 2C < Q>$=2< 0 >0 DO =60 030 2 Em :
‘Workspace ¥ B X | mainc halentryc X w | Disassembly v aXx
Debug - hal_entry[)::bsp_delay_units fo Go to: |
22 - o
Files o 23 void R_BSP_WarmStart(bsp_warm_start_event_t event); Disassembly
B @ Blinky - Debug v 24 @x654: Ox6813 U
}‘E B Flex Software 25 extern bsp_leds_t g_bsp_leds; @x656: Ox4018 A
| Build Configuration 26 0x658: @xfa5e @x4025 O
278/ . . sese ssssssssssssssssssssses e e 2
| ’—E-_Compcnents 28 * @orief BLinky exomple application 3 o, val 4 6
| B Generated Data 29 . 15, @, value, 4, 6,
| Lz o program Entry 30 * BLinks all Leds ot o rate of 1 second using the software delay function 22R_BSP_PinAcc
| [® Blrei_entry.c | ] 31 o ox65e: Oxeedd Ox1fle M
_e 32 L )
Dbuiiginfo.ipcf 33 [void hal_entry (void) ex662: Ox4770 8
I Output 34 @I{ p 2 z . void hal_entry (void)
35 /* Define the units to be used with the software deloy function */ z =
E 36 const bsp_delay_units_t ¢
37 hal_entry:
38 /* Set the blink frequency (must be <= bsp_delay_units */ 0x664: @xb57c P
39 const uint32_t freq_in_hz = 2; const
40 L]
41 /* Colculate the deloy in terms of bsp_delay_units */ const uin t freq in hz =
:; const uint32_t delay = bsp_delay_units / freq_in_hz; Ox66a: 0x2002 T m
nt32_t delay = bsp
44 /* LED type structure */ - -
as bsp_leds_t leds = g_bsp_leds; oxfbb4 oxfsfe U
46 bsp_leds_t leds = g_bsp_led
a7 /* If this board has no LEDs then trap here */ @x670@: ©@x4821 U
48 if (@ == leds.led_count) ©x672: @xe9de ©x23ee L
49 . @x676: @xedcd @x23e@ S
:?[ ‘z"“' 1) if (@ == leds.led_count)
T . 0x67a: @xf8bd ©x0000 L
52 3 // There ore no LEDs on this board
55 | g ’ ox67e: 0x2800 (S
54 | } ©ex680: exd1ee B
55 while (1)
ce 3%hal antrv 1 ¥
Blinky < > vilc 2 ‘,

By using the breakpoint and the Debug menu or Debug toolbar, you can check the behavior of the Blinky

Figure 118. hal_entry.c and Setting Breakpoint

application step by step.

File Edit View Project

N R@ & %

Workspace

‘—t?_;' Program Entry

Bfral_entry.c |
D buildinfo.ipcf

B Output

Debu
Go

Disassembly

>
© break
O Reset

Stop Debugging

Step Over

Step Into

Step Out

Next Statement
Run to Cursor
Autostep...

H3XX3I420

Set Next Statement
C++ Exceptions

Memory
Refresh
Logging

I-jet Tools Window Help
Fs 2 < Q> ‘03 r il 2 0 ke ?
try.c X w | Disassembly v ax
sp_delay_units fo Go to:|
~
ld R_BSP_WarmStart (bsp_warm_start_event_t event); Disassembly o
F10 @x654: Ox6813 U
10 fern bsp_leds_t g_bsp_leds; 0x656: 0x4018 A
BIL | Risassisessassonsnsnsivisssusissosesasasassstssstosssssssossioiniossines 0x658: Oxf450 0x4025 O
Shift+F11 lebrie BLinky example application Sxfoce Sxzeto —_—
CP(15, @, value, 4, 6,
IBLinks all Leds at o rate of 1 second using the software delay function 22R_BSP_PinAcc
@x65e: Oxee@4 Ox1fl6 M
oos sssss ssasssss s3333ns snns
[d hal_entry (void) @x662: @x477@ B
. . g . void hal_entry (void)
/* Define the units to be used with the software deloy function */ p =
const bsp_delay_units_t .
4 PO hal_entry:
»| 7= set the blink frequency (must be <= bsp_detay_units */ 0x664: OxbS7c P
const uint32_t freq_in_hz = 2; const bsp_d units_t bsp
/* Calculate the delay in terms of bsp_delay_units */ t freq_in_hz =
const uint32_t delay = bsp_delay_units / freq_in_hz; 0x2002 - "
:: T " const uint32_t delay = bsp
. type structure */ = =
45 bsp_leds_t leds = g_bsp_leds; ox66c oxfbbs exfsfe U
e bsp_leds = g_bsp_led
47 /* If this boord has no LEDs then trap here */ 0x670: @x4821 v
48 if (@ == leds.led_count) 0x672: @xe9de 0x2300 L
49 5 . ©x676: @xedcd @x2300 S
:2; ‘("“le (1) if (0 == leds.led_count)
52 | B // There are no LEDs on this board @x67a: Oxf8bd 0x0000 L
s3 | } @x67e: @x2800 a
54 ) ©x680: @xd10e B
55 while (1)
ce T 3%hal antry 1 ¥
> vl >

Figure 119. Debug Menu
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When clicking the Go button, the following LEDs on the board should now be blinking.
RZ/T series:

e RSK+RZ/T2M: LEDO-1 (CR52 Core0), LED2-3 (CR52 Core1)

e RSK+RZ/T2L: LEDO-6 (including LEDx_ESC_xxx)

e RSK+RZ/T2ME: LEDO-1 (CR52 Core0), LED2-3 (CR52 Core1)

e RZ/T2H Evaluation Board: LEDO (CR52 Core0), LED1 (CR52 Core1), LED2 (CA55 Core0), LED3
(CA55 Core1), LED4 (CA55 Core2), LED5 (CA55 Core3)

e RZ/T2N Evaluation Board: LEDO (CR52 Core0), LED1 (CR52 Core1), LED2 (CA55 Core0), LED3
(CA55 Core1)

RZ/N series:
e RSK+RZ/N2L: LEDO-3

e RZ/N2H Evaluation Board: LED3 (CR52 Core0), LED4 (CR52 Core1), LED8 (CA55 Core0), LED9
(CA55 Core1), LED10 (CA55 Core2), LED11 (CA55 Core3)

To suspend program execution, click Debug > Break or click on the Pause icon.

Figure 120. IAR EWARM Debugger Pause Icon

To exit Debug and disconnect from the debugger, click Debug > Stop Debugging or click on the Stop icon.

(%)

Figure 121. IAR EWARM Debugger Stop Icon

5.4 Re-configuring Project with FSP SC

To proceed with the tutorial on the Blinky project, the FSP configuration steps of the Blinky project were
skipped in this chapter. The FSP SC can be launched from IAR EWARM or the command prompt, and the
FSP project configuration can be reconfigured by the FSP SC.

There are two ways to launch FSP SC with an existing project.

5.4.1 Launch FSP SC from IAR EWARM
1. Select “Tools -> Configure Tools...”
2. Select “New” and fill in the fields as follows:

e Menu Text: FSP Smart Configurator
e Command: $RASC_EXE_PATHS$
e Argument: --compiler IAR configuration.xml

e Initial Directory: $PROJ_DIR$
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Configure Tocls

Menu Content

FSP Smart Configuratar:

Menu Text

‘FSF‘ Smart Canfigurator |

Command:
[SRASC_EXE_PATHS | [ Buowse

Argument;

‘--compi\er |4F configuration. xml |

Initial Directary:
‘$PF\ 0J_DIR$ |

[ Redirect to Output ‘window
[ Prompt for Cammand Line

Tool Ayailable:

Always ~

Figure 122. Settings to Launch FSP SC from IAR EWARM

5.4.2 Launch from the Command Prompt
1. Open a command prompt window.
2. Move to the folder where the created project is located.
3. Execute the following command.
e {FSP SC installation folder} \ eclipse \ rasc.exe --compiler IAR configuration.xml

5.5 Note when debugging in different workspaces

The project created, built, and debugged in section 5.3.2 Create a New Project through 5.3.4 Download &
Debug the Project .= 7 —! 2 L5420 Y FH¥ A, can be runin other workspaces. When debugging in
the other workspace, note the following two points:

e Apply the same version of the FSP package used for the project to the FSP SC.

e  After importing the project, the user needs to click the Generate Project Content button in the FSP
configuration.
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6. FSP Configuration Users Guide

6.1 What is a Project?

In e2studio, all FSP applications are organized in RZ/T, RZ/N MPU projects. Setting up an RZ/T, RZ/N MPU
project involves:

1. Create a Project
2. Configuring a Project

These steps are described in detail in the next two sections. When you have existing projects already, after
you launch e?studio and select a workspace, all projects previously saved in the selected workspace are
loaded and displayed in the Project Explorer window. Each project has an associated configuration file
named configuration.xml, which is located in the project’s root directory.

Project Explorer X
v 1= Blinky [Debug]
> [t Includes
>Brz
> (B rz_gen
> 8 src
> (= Debug
> = zdg
> = saript
8 configuration.xml
{}} rz_cfg.txt

>® Developer Assistance
C I _—— .

Figure 123. e?studio Project Configuration File

Double-click on the configuration.xml file to open the RZ/T, RZ/N MPU Project Editor. To edit the project
configuration, make sure that the FSP Configuration perspective is selected in the upper right-hand corner
of the e2studio window. Once selected, you can use the editor to view or modify the configuration settings
associated with this project.

Iii"' B C/Ces | Fsp configuration |

Figure 124. e?studio FSP Configuration Perspective
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Note: Whenever the RZ/T, RZ/N project configuration (that is, the configuration.xml file) is saved after
configuring the project, a verbose RZ/T, RZ/N Project Report file (rz_cfg.txt) with all the project settings is

generated. The format allows differences to be easily viewed using a text comparison tool. The generated
file is located in the project root directory.

Project Explorer X SR - o {yrzcfgxt X
<& Blinky (Debug] Configuration
frge 2 Board "RZT2H Evaluation Board|RZT2H Evaluation Board (RAM execution without flash memory)”
i JELELD 3 RIABIGOTTMA4GBG
& Includes 4 R9A03GO77MA4GBG
S 5 part_number: RIAG9GE77MAAGEG
6 atcm_size_bytes: 524288
e 7 btem_size_bytes: 65536
@ sric 8 system_ram_size_bytes: 2097152
& Debug 9 package_style: BGA
By 10 package_pins: 729
=g 11 Cortex-R52 CPU core: CR52_0
& saipt 12 Number of interrupts: 544
& configuration.xm 13 Semaphore: Enabled
12
Lomdgnt | © RZT2H Memory Config
@ Developer Assistance 1

Master MPU: MPU@ : GMAC Unit 1: Enable or disable read control for Region [p: Disabled

Figure 125. RZ/T, RZ/N Project Report

The RZ/T, RZ/N Project Editor has several tabs. The configuration steps and options for individual tabs are
discussed in the following sections.

Note: The tabs available in the RZ/T, RZ/N Project Editor depend on the e2studio version, and the layout
may vary slightly, the functionality should be easy to follow.

G [Binky] FSP Configuration X

Summary Generste roject Content

Project Summary

Board:

Device:

Core:

Toolchain: . . .
Toolchain Version: <Project summary information>
FSP Version:

Project Type:

Location:

Selected software components
Arm CMSIS Version 6 - Core

Memory Config Checking

Board support package for RZT2M

Board support package for H H .

Board suzsnn zackage for RZT2M - FSP Data <Components version information>
Board Support Package Common Files

RZT Configuration Template File

Board Support Package Common Files

110 Port

Simple application that blinks an LED. No RTOS included

Summary 857 Clocks Pins| termupts | Event Links | Linker Sections | Stacks | Components |

Figure 126. RZ/T, RZ/N Project Editor Tabs
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6.2 Create a Project
6.2.1 Creating a New Project

For RZ/T, RZ/N MPU applications, generate a new project using the following steps:

1. Click on File > New > Renesas C/C++ Project > Renesas RZ.

[} - ¢ studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

| New Alt+Shift+N > Renesas C/C++ Project » Renesas Debug
Open File... ™ Project.. Renesas RZ

3 Open Projects from File System... M Example.. BSP_DONT
Recent Files > poz BSP_PLAC

[ Other.. Ctrl+sN  R@3 BSP_DON1

Flarn Clitnn o an ReD D1 Ar

Figure 127. New RZ/T, RZ/N MPU Project

2. Then click on the Renesas C/C++ FSP Project template for the type of project you are creating.

B New C/C++ Project

GNU for Renesas RZ C/C++ Executable Project
C/C++ SN A C/C++ Executable Project for Renesas RZ using the GNU ARM Embedded toolchain.

GNU for Renesas RZ C/C++ Library Project
=== A C/C++ Library Project for Renesas RZ using the GNU ARM Embedded toolchain.

Renesas RZ C/C++ FSP Project
===~ Create an executable or static library C/C++ FSP project for Renesas RZ.

Renesas RZ/A C/C++ FSP Project
FE== Create an executable or static library C/C++ FSP project for Renesas RZ/A.

Renesas RZ/G C/C++ FSP Project
S~ Create an executable or static library C/C++ FSP project for Renesas RZ/G.

Renesas RZ/N C/C++ FSP Project

,
&)

Cancel

Figure 128. New Project Templates
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3. Select a project name and location.
4. Click Next.

Renesas RZ C/C++ FSP Project

Project Name and Location

Project name
| siiniy |

B Use default location

Figure 129. RZ/T, RZ/N MPU Project Generator (1/4)

6.2.2 Selecting a Board and Toolchain
In the Project Configuration window, select the hardware and software environment:

1. Select the FSP version.
2. Select the Board and Device for your application.

Note:
You can select an existing RZ/T, RZ/N MPU Evaluation Kit (Such as RSK) or select a Custom User
Board for any of the RZ/T, RZ/N MPU devices with your own BSP definition.
When you use the RZ/T, RZ/N MPU Evaluation Kit,
e First, set the Board to the Evaluation Kit and the boot mode that you use.
¢ In this case, don’t change the Device, which is automatically set to the device that the RSK
board uses.
When you use a Custom User Board,
e First, set the Device to your device on your board.
e Second, set the Board to Custom User Board with the boot mode that you use.
3. Select the Core. The option will be available if you selected multicore device under Device.
4. Select the Toolchains.
5. Select the Toolchain version.
6. Select the Debugger. The J-Link Arm is preselected.
7. Click Next.
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|@
| Renesas RZ C/C++ FSP Project —
Device and Tools Selection
Device Selection
£ Version | Board Description
RZT2H Evaluation Board (RAM execution without flash memory)
Bord;  [[RZT2H Evakuation Board (RAM execution without fls
Device: RIADSGOTTMA4GBG - Device Details
Core: | CR52 CPUD I frustzone e
Pi 729 I
language: @ C OCe+ Processor Cortex-R52
IDE Project Type Debugger
|e1 studio managed build | |J Link ARM I
Tookhains

Figure 130. RZ/T, RZ/N MPU Project Generator (2/4)

6.2.3 Selecting a Project Template
In the next window, select the Build Artifact and RTOS.

a Renesas RZ C/C++ FSP Project

a x
Renesas RZ C/C++ FSP Project —
Build Artifact and RTOS Selection
Build Artifact Selection RTOS Selection
© Executable © NoRTOS
® Project builds to an executable file =
= O FreeRTOS
O Static Library -
& Project builds to a static library file HEE
(O Executable Using an RZ Static Library
¢ Project builds to an executable file
® Project uses an existing RZ static library project
®@ <Back Finist Cancel

Figure 131. RZ/T, RZ/N MPU Project Generator (3/4)

In the next window, select a project template from the list of available templates. By default, this screen

shows the templates that are included in your current RZ/T, RZ/N MPU Pack. Once you have selected the
appropriate template, click Finish.

Note: If you want to develop your own application, select the basic template for your board, Bare Metal —
Minimal.
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|- 2
Renesas RZ C/C++ FSP Project

Projoct Template Seloction

Project lemplate Selection

o d Bare Metal - Blinky

Bare motal FSP project that includes BSP and will blink LEDs it available. This project willinftialize dlocks, pins, stacks, and the C runtime
environment,

[Renesas.RZT. pack]

J () Bare Metal - Minimal
W4 Bare metal FSP project that incluces BSP. This project wil initialize. clocks, pins, stacks, and the C runtime environ
Renesas RZT pack]

Code Generation Setings

18 Use Renesas Code Formatier

&l

Figure 132. RZ/T, RZ/N MPU Project Generator (4/4)

When the project is created, e2studio displays a summary of the current project configuration in the RZ/T,
RZ/N MPU Project Editor.

48 [Blinky] FSP Configuration =3
Summar
¥ Generate Project Content

Project Summary

Board:

Device:

Core:

Toolchain: B - .
Toolchain Version: <Project summary information>
FSP Version:

Project Type:

Location:

Selected software components

Arm CMSIS Version & - Core

Memary Config Checking

Board support package for RZT2M

Board support package for H . .

Board support package for RZT2M - FSP Data <Components version information>
Board Support Package Comman Files

RZT Configuration Template File

Board Support Package Commen Files

110 Port

Simple application that blinks an LED. No RTOS included

)

e = J Supportilf ==

Summary | BSP| Clocks| Pins| Interrupts| Event Links| Linker Sections| Stacks Cumpunentsl

Figure 133. RZ/T, RZ/N MPU Project Editor and Available Editor Tabs
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On the bottom of the RZ/T, RZ/N MPU Project Editor view, you can find the tabs for configuring multiple
aspects of your project:

¢ With the Summary tab, you can see all the key characteristics of the project: board, device,
toolchain, and more.

o With the BSP tab, you can change board-specific parameters from the initial project selection.

¢ With the Clocks tab, you can configure the MPU clock settings for your project.

¢ With the Pins tab, you can configure the electrical characteristics and functions of each port pin.

e With the Interrupts tab, you can add new user events/interrupts.

e With the Event Links tab, you can configure events used by the Event Link Controller.

e With the Stacks tab, you can add and configure FSP modules. For each module selected in this
tab, the Properties window provides access to the configuration parameters and interrupt
selections.

e The Components tab provides an overview of the selected modules. Although you can also add
drivers for specific FSP releases and application sample code here, this tab is normally only used
for reference.

6.2.4 Duplication of Resources

In the case of creating a project with a core other than CR52 Core0 on a multicore device, duplicate
resources will be grayed out or hidden in each tab of Configuration. For more details, see the Configuration
section of the Flexible Software Package Documentation AP/ Reference > RZT(RZN) > BSP > MPU Board
Support Package page.
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6.3 Configuring a Project

Each of the configurable elements in an FSP project can be edited using the appropriate tab in the RZ/T,
RZ/N Configuration editor window. Importantly, the initial configuration of the MPU after reset and before any
user code is executed is set by the configuration settings in the BSP tab. When you select a project template
during project creation, e2studio configures default values that are appropriate for the associated board. You
can change those default values as needed. The following sections detail the process of configuring each of
the project elements for each of the associated tabs.

6.3.1 Summary Tab

{5 [Blinky] FSP Configuration X ==

Summar,
Y Generate Project Content

Project Summary

<Project summary information>

<Components version information>

Simple application that blinks an LED. No RTOS included.

EEO

ESD Clocks| Pins | Interrupts| Event Links | Linker Sections| Stacks | Components

Figure 134. Configuration Summary Tab

The Summary tab, seen in the above figure, identifies all the key elements and components of a project. It
shows the target board, the device, the toolchain, and the FSP version. Additionally, it provides a list of all
the selected software components and modules used by the project. This is a more convenient summary
view when compared to the Components tab.
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6.3.2 Configuring the BSP

The BSP tab shows the currently selected board (if any) and device. The Properties view is located in the
lower left of the Project Configurations view, as shown below.

Note: If the Properties view is not visible, click Window > Show View > Properties in the top menu bar.

[Blinky] FSP Configuration >

Board Support Package Configuration

I Restore Defoults

FSP version: Board Dietails

Renesas Starter Kit+ for RZ/T2M CPU Board (RAM execution without flash memory)
Board RiSK+RIT2ZM (RAM executicn withcut flash memary) v =

Device:  ROADTGOTSM24GBG
RIOS:

Summary] 8P Jctocks| Pins | Interrupts | Event Links | Linker Sections | Stacks | Companents
Properties ¥ Problems Smart Browser Console

RSK+RZT2M (RAM execution without flash memory)

Y vae

65536
2007152 I
BGA

320

cPuo

Enablad

Figure 135. Configuration BSP Tab

The Properties view shows the configurable options available for the BSP. These can be changed as
required. The BSP is the FSP layer above the MPU hardware. e2studio checks the entry fields to flag invalid
entries. For example, only valid numeric values can be entered for the stack size.

When you click the Generate Project Content button, the BSP configuration contents are written to:
o rz_cfglfsp_cfg/bsp/bsp_cfg.h
This file is created if it does not already exist.

Warning: Do not edit this file as it is overwritten whenever the Generate Project Content button is clicked.
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6.3.3 Configuring Clocks

The Clocks tab presents a graphical view of the MPU’s clock tree, allowing the various clock dividers and

sources to be modified.

% {[Blinky] FSP Configuration; X

Clocks Configuration

Main Clock: 25MHz PLLO 2400MHz

ICLK 200MHz

L CLMAQ Enabled

CLMAS3 Enabled

PLL1 is initial state v

!

PLL1 1000MHz —> CLMA1 Enabled

Ethernet Clock src: PLL v

ETHn_REFCLK 25MHz

LOCO Enabled v —> LOCO 240kHz —> CLMA2 Enabled
CLMAOCMPL 1
CLMA1CMPL 1
CLMA2 CMPL 1

CLMA3 CMPL 1

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

v —> CLMAQ error not mask v
N I Alternative clock: LOC v
CLMAS3 error not mask v

~ —>CLMA1 error mask v

CLMAO CMPH 1.023k
CLMA1 CMPH 1.023k
CLMA2 CMPH 1.023k

CLMA3 CMPH 1.023k

MR

[> PCLKCAN 40MHz M

IS XSPICLKO 125MHz v

[> XSPI_CLK1125MHz v

[ TCLK 100MHz

[> SCIQASYNCCLK: 96MH v

[> SCIASYNCCLK: 96MH v

[> SCI2ASYNCCLK: 96MH v

[> SCI3ASYNCCLK: 96MH v

[> SCI4ASYNCCLK: 96MH v

[ SCISASYNCCLK: 96MH v

[ SPIOASYNCCLK: 96MH v

[> SPIASYNCCLK: 96MH v

[> SPI2ASYNCCLK: 96MH v

> SPIZASYNCCLK: 96MH v

Generate Project Content

E3 Restore Defaults

—> PCLKGPTL 400MHz

> PCLKH 200MHz

> PCLKM 100MHz

> PCLKL S0MHz

[> PCLKADC 25MHz

[> CPUOCLK Mul x1 v
CPUOCLK ZOiMHz

> CPU1ICLK Mul x1 v

CPU1CLK 200MHz

> CKIO Div /4 v

CKIO 50MHz

Figure 136. Configuration Clocks Tab

When you click the Generate Project Content button, the clock configuration contents are written to:

e rz_gen/bsp_clock cfg.h
This file will be created if it does not exist.

Warning: Do not edit this file as it is overwritten whenever the Generate Project Content button is clicked.
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6.3.4 Configuring Pins

The Pins tab provides a flexible configuration of the MPU’s pins. As many pins are able to provide multiple
functions, they can be configured on a peripheral basis. For example, selecting a serial channel via the SCI
peripheral offers multiple options for the location of the receiver and transmit pins for that module and
channel. Once a pin is configured, it is shown as green in the Package view.

Note: If the Package view window is not open in e2studio, select Window > Show View > Pin Configurator
> Package from the top menu bar to open it.

The Pins tab simplifies the configuration of large packages with highly multiplexed pins by highlighting errors
and presenting the options for each pin or for each peripheral. If you selected a project template for a specific
board, such as RSK+RZT2M, some peripherals connected to the board are preselected.

95¢ *[Blinky] FSP Configuration X =

Pin Configuration
9 Generate Project Content

Select Pin Configuration [} Export to CSV file ] Configure Pin Driver Warnings

[Rsk+RzT2M | Manage configurations.. [ Generate data: |g_bsp_pin_cfg

Pin Selection i= @ =2 % Pin Configuration ~J Cycle Pin Group

[Type fitter text 1| Name Value Lock  Link
Pin Group Selection Mixed
Operation Mode Asynchronous mode
v Input/Output
crsos v P16.2 i
CTS_RTS0# None
DE0 None
RXDO v P16.6 : >

v Ports ~
v v Peripherals
v Connectivity:CANFD
Connectivity:ETHER_ESC
Connectivity:ETHER_ETH
v Connectivity:ETHER_ETHSW
v Connectivity:ETHER_ GMAC
v Connectivity:IIC
v v Connectivity:SCI
v SCio
SCit
sCi2
v Sa3
SCl4
scis
v Connectivity:SPI
v Connectivity:USB_HS
v Connectivity:XSPI
v Debug:TAG/SWD
v Debug:TRACE
Delta sigmalF:DSMIF
EncoderlF:ENCIF
ExBus:BSC
Interrupt:IRQ
v System:CGC
v System:SYSTEM
TRG:ADC ¥

Pin Number

Summary | BSP Gocksrn:ermp:s Event Links| Stacks| Components

TXDo v P165 & [=3

Module name:  SCl0
Usage: In initial register value, when CCRO.TE bit is 0, and the terminal function is TXDn, the terminal outputs high impedance.

Figure 137. Pin Configuration
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The pin configurator includes a built-in conflict checker, so if the same pin is allocated to another peripheral
or 1/O function, the pin will be shown in red in the package view and also with a white cross in a red square in
the Pin Selection pane and Pin Configuration pane in the main Pins tab. The Pin Conflicts view provides
a list of conflicts, so conflicts can be quickly identified and fixed.

In the example shown below, pin P16_2 is already used by the GPIO, and the attempt to connect this port to
the Serial Communications Interface (SCI) results in a dangling connection error. To fix this error, select
another port from the pin drop-down list or disable the GPIO in the Pin Selection pane on the left side of the
tab.

[ [Blinky] FSP Configuration X | —

Pin Configuration Generate Project Content

Select Pin Configuration [ Export to CSV file  [£=| Configure Pin Driver Wamnings

[Rsk+RzT2M v| Manag A Generate data: [g_bsp_pin_cfg

Pin Selection i= [# (5 1%  Pin Configuration ~3 Cycle Pin Group

““Pt filter text Name Value Lock  Link

Pin Group Selection Mixed
Operation Mode Asynchronous mode
v Input/Output
CTS0# @ P62
CTS_RTS0# None
DEO None
RXDO v P16.6 3

v P163 ‘

TXDO v P16.5 i =3

o
N

o
N
&

v P24
¢ OtherPins
v @ Peripherals

v Connectivity:CANFD
Connectivity:ETHER_ESC

v Connectivity:ETHER ETH

v Connectivity:ETHER_ETHSW

v Connectivity:ETHER_GMAC

Module name:  SCI0

v ConnectivityIIC
Usage: Ininitial register value, when CCRO.TE bit is 0, and the terminal function is TXDn, the terminal outputs high impedance.

v @ Connectivity:SCl
@ sco
Sci
SC12 |

PinNumber

Summary | BSP Clockslnten'upts Event Links| Stacks| Components

Figure 138. Conflict Checker in Pin Configuration
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The pin configurator also shows a package view and the selected electrical or functional characteristics of
each pin.

% FSP Visualization X = 5
“‘l 7/ 7’ »
= & 5 <

- . Sl L L L

CE £ HPDPDDDDD

- BT S T R

Y OO IDOID OF

= NY 020 5 60 008 T &
B BE o @ i O6-
Riir: ~—® & = o o5 3 . Y
e 6 o 3 DR BB
8D E 0 o \ 1 BEfea
80 S & > \ ) = O..
i 66 = 62 o % = el
D00 6 SR 3 & e
Y N/ @ @ &

@ e e SRR PRR@ T
@ e RN R AR AR R
RO RO RRBODG SRR RTS

» legend

Figure 139. Pin Configurator Package View
When you click the Generate Project Content button, the pin configuration contents are written to:
o rz_cfglfsp_cfg/bsp/bsp_pin_cfg.h

This file will be created if it does not already exist.

Warning: Do not edit this file as it is overwritten whenever the Generate Project Content button is clicked.
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6.4 Configuring Interrupts from the Stacks Tab

You can use the Properties view in the Stacks tab to enable interrupts by setting the interrupt priority.
Select the driver in the Stacks pane to view and edit its properties.

3 * [Blinky] FSP Configuration =8
Stacks Configuration
9 Generate Project Content

HAL/Common Stacks &) New Stack > = Extend Stack >

& g ioport /O Fort & Memory config check +i* g_timer0 Timer, Compare
{riopart) Match W (r_cmitw)
) o @
0] 0] m

Summary |BSP | Clacks | Pins | Interrupts | Event Links | Linker Sections | Stacks Jcomponents

Sho
P e = oy

g_timer0 Timer, Compare Match W (r_cmtw)

Praperty

Settings Value

Output

nput

R
Callsack NuLL
Compare Match Interupt Priorty Prorty 11
Input Capture 0 Interrupt Priority Disabled
Input Capture 1 Intermupt Priority Disabled
Output Compare 0 Interrupt Priority Disabled
Output Compare 1 Interrupt Priority Disabled

Figure 140. Configuring Interrupts in the Stacks Tab

6.4.1 Creating Interrupts from the Interrupts Tab
On the Interrupts tab, the interrupt of the driver selected in the Stacks tab is registered.

{5} *[Blinky] FSP Configuration X =5
Interrupts Configuration
P ? Generate Project Content

User Events % | New User Event >
Event ISR
Allocations
Interrupt Event ISR
Iss CMTWO_CMWI (CMTWO Compare match) Crmtw_crm_int_isr ]

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

Figure 141. Configuring Interrupt in Interrupt Tab

And the user can add a peripheral interrupt created by the user. This can be done by adding a new event via
the New User Event button.
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6.4.2 Viewing Event Links
The Event Links tab can be used to view the Event Link Controller (ELC) events. The events are sorted
by peripheral to make it easy to find and verify them.

{5} *[Blinky] FSP Configuration < =B
Event Links Configuration Generate Project Content
User Events Produced | % | New User Event > I User Events Consumed |¢_| New User EventI
Event Peripheral Function M
ADCO_ADI (ADCO A/D scan end interrupt) Single port 0 ADCO_ADI (ADCO A/D scan end interrupt)
Allecations
Peripheral Function Event
Input port group 1 (Port 16) No 4llocation
Input port group 2 (Port 18) o a_llocation
Single port 0 ADCO_ADI (ADCO A/D scan end interrupt) I
Single port 1 No allocation
Single port 2 No allocation I
Single port 3 No allocation
CCC 1 ntehn Alaall

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

Figure 142. Viewing Event Links

Like the Interrupts tab, user-defined event sources and destinations (producers and consumers) can be
defined by clicking the relevant New User Event button. Once a consumer is linked to a producer, the link
will appear in the Allocations section at the bottom.

Note: When selecting an ELC event to receive for a module (or when manually defining an event link), only
the events that are made available by the modules configured in the project will be shown.
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6.5 Adding and Configuring HAL Drivers

For applications that run outside or without the RTOS, you can add additional HAL drivers to your application
using the HAL/Common thread. To add drivers, follow these steps:

- Click on the HAL/Common icon in the Stacks pane. The Modules pane changes to HAL/Common

Stacks.

- Click New Stack to see a drop-down list of HAL-level drivers available in the FSP.
-  Select a driver from the menu New Stack > Driver.

5 *[Blinky] FSP Configuration 3

Stacks Configuration

Threads

~ gt HAL/Common

HAL/Commeon Stacks

= B |2 owline x ]

There is no active editor that provides an outline

Generate Project Content

Analog

# goport
(rioport)

atch W (r_cmiv) .
@

ort VO Port 48 Memaory config check

Connectivity

Input

|g MNew Stack >|
# g

timerd Time
Compare Match W
r_cmiw] Monitoring

Networking

Objects

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

RTOS
Storage
System

Timers

Transter

4 |

4 Port Output Enable 3 for MTUS (r_poe3)

4 Port Output Enable for GPT (r_poeg)

§ Search..

#  Realtime Clock (r_rtc)
@ Three-Phase PWM (r_gpt_three_phase)

B Timer, General PWM (r_gpt)

Figure 143. e?studio Project Configurator — Adding Drivers

- Select the driver module in the HAL/ICommon Modules pane and configure the driver properties in the

Properties view.

e?studio adds the following files when you click the Generate Project Content button:

e The selected driver module and its files to the rz/fsp directory
e The main() function and configuration structures, header files for your application are shown in the

table below.

Table 14.

Generate Contents on FSP Configuration

File

Contents

Overwritten by Generate
Project Content?

rz_gen/main.c

Contains main() calling generated
and user code. When called, the
BSP has already initialized the
MPU.

Yes

rz_gen/hal_data.c

Configuration structures for HAL
Driver only modules.

Yes

rz_gen/hal_data.h

Header file for HAL driver only
modules.

Yes

src/hal_entry.c

User entry point for HAL Driver
only code. Add your code here.

No

The configuration header files for all included modules are created or overwritten in this folder:

o rz _cfgl/fsp_cfg
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6.6 Reviewing and Adding Components

The Components tab enables the individual modules required by the application to be included or excluded.
Modules common to all RZ MPU projects are preselected. All modules that are necessary for the modules
selected in the Stacks tab are included automatically. You can include or exclude additional modules by
ticking the box next to the required component.

45 [Blinky] FSP Configuration X =8

Components Configuration Generate Project Content

B B 4% Groupby: Vendor  ~  Filter All ~ | search..
Compenent Version Description Variant
v & Am
v ¢ Cmsis
~ @ CMsISe
CoreM Arm CMSIS Version 6 - Core
[ psp Arm DSP Library Source
[C] NN Arm NN Library Source
5 By AWS
> & CISCO
> & Linaro
5 o VGL
5 5, Microsoft
v &, Renesas
v % BP
> @ Board
> @ madm
> @ madul
> @ g2
> @ gl
> @ mgle
> @ gl
> @ mn
> @ mnzh
> @ a2l
v
Memory Memory Config Checking
> @ rat2h
> @
v @ mt2m
device Board support package for ROAOTGOTSM24GEG RIADTGOTSM24GBG
device Board suppart package for RZT2M
[ device Board support package for ROADTGOTSM2SGBG RIADTGOTIM2BGBG
[ device Board support package for RIADTGOTSM26GBG RIADTGOTSM2EGBG
[0 device Board support package for ROAOTGOTSM22GBG RIADTGOTIM22GBG
[ device Board support package for ROAOTGOTSM23GBA. RIADTGOTSM2BGBA
[ device Board suppert package for ROADTGOTSM26GBA RIAOTGOTSM2EGBA
[ device Board support package for RIADTGO75M27GBA RAD7GO7TSM27GBA
[ device Board support package for RIADTGOTSM24GBA RIADTGOTIM2AGBA
[0 device Board support package for ROAOTGOTSM22GBA. RIADTGOTSM22GBA
[ device Board support package for ROADTGOTSM21GBA RIADTGOTSM21GBA
[ device Board support package for RIADTGOTSMOSGFP RIADTGOTSMOSGFP
[ device Board support peckage for RIADTGO7SMO1GFP RAD7GO7SMOTGFP
[0 device Board support package for ROAOTGOTSMOSGFA RSADTGOTSMOSGFA
[ device Board support package for ROAOTGOT5MO1GFA RIADTGOTSMOTGFA

Figure 144. Components Tab

Clicking the Generate Project Content button copies the .c and .h files for each selected component into
the following folders:

e rz/fspl/inc/api

e rz/fspl/inc/instances

o rz/fsp/src/bsp

e  rz/fsp/src/<Driver_Name>

e?studio also creates configuration files in the following folder with configuration options set in the Stacks
tab.

o rz_cfg/fsp_cfg
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7. Appendix

7.1 Known Issues
Visit GitHub Issues for the known issues regarding the current version of FSP and related platform software.
https://github.com/renesas/rz-fsp/issues

Most of the issues may require users to follow some manual operations to resolve the issues or to avoid the
problems caused by the issues. Follow the operations in the description of the issues if you use the features
related to the issues.

8. Appendix

8.1 How to Erase Flash Memory

If you run RAM execution without a flash memory project with a program written in flash memory, it may be
impossible to debug the project.

Erase flash memory by following the steps depending on your IDE (e2studio or IAR EWARM) before running
the project.

1. e?studio
If you would like to erase the flash memory on the board using J-Link Commander, execute the following
steps.
i) Set the switch for boot mode on RSK to correspond to the area to be erased.
ii) Open J-Link Commander.
B J-Link Commander \/7.85d - O X
Figure 145. Launch J-Link Commander
iii) First, type “connect” to establish a target connection and press Enter.

Next, specify the connection conditions as follows.
e  Device> (Device type name)

Table 15. Device Type Name on Renesas Board

Board Device type name
RSK + RZT2M R9A07G075M24_CPUO
RSK + RZT2L R9A07G074M04
RSK + RZT2ME R9A07G075M29_CPUO
RZT2H Evaluation Board R9A09G077M44 R52 0
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RZT2N Evaluation Board R9A07G076M48 R52 0

RSK + RZ/N2L R9A07G084M04

RZN2H Evaluation Board R9A09G087M44 R52 0
e TIF>S

e  Speed> (Default: press enter without inputting any data)

EJ J-Link Commander VV7.88d — O X

. Default>: 4000 kHz

Figure 146. Initial Setup for Connecting to the Device

After that, confirm that the message “Cortex-R52 identified” is displayed.
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Figure 147.

Message of Device Core Identification

iv) Use the commands below to enable flash erase and erase the flash memory.
. J-Link>exec EnableEraseAllFlashBanks
e J-Link>erase (Start address), (End address)

Table 16. External Address Space to Be Used in Each Boot Mode

Board Boot mode External address Start address End address
space to be used

RSK + RZT2M, xSPI0 x1 xSPI0 CS0O 0x60000000 Ox63FFFFFF
RSK + RZT2ME 16-bit bus CS0 0x70000000 0x71FFFFFF
RSK + RZT2L xSPI0 x1 xSPI0 CS0O 0x60000000 Ox63FFFFFF

xSPI1 x1 xSPI1 CS0 0x68000000 Ox68FFFFFF
RZT2H Evaluation | xSPIO0 x1 xSPI0 CS0O 0x40000000 0x43FFFFFF
Board

xSPI1 x1 xSPI1 CS0 0x50000000 Ox50FFFFFF
RZT2N Evaluation | xSPIO0 x1 xSPI0 CS0O 0x40000000 O0x43FFFFFF
Board xSPI1 x1 xSPI1 CS0 0x50000000 Ox50FFFFFF
RSK + RZN2L xSPI0 x1 xSPI0 CS0O 0x60000000 Ox63FFFFFF

16-bit bus CS0 0x70000000 Ox71FFFFFF
RZN2H Evaluation | xSPI0 x1 xSPI0 CS0O 0x40000000 O0x43FFFFFF
Board

xSPI1 x1 xSPI1 CS0 0x50000000 Ox50FFFFFF
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KA J-Link Commander v7.88d - O X
iption: MEM-4P (4P

tion: MEM-4P
tion: MEM-4

Figure 148. Specify Erase Range

After that, confirm that the message “Erasing done” is displayed.

EJ J-Link Commander \7.86d - O *

Figure 149. Message of Flash Memory Erase Complete
v) Enter “q” to exit J-Link Commander.
2. IAR EWARM

If you want to erase the flash memory on the board using IAR EWARM, execute the following steps. If
the asymmetric multicore setting is enabled, the erase function cannot be used; it must be disabled.

Disable asymmetric multicore setting:
a. Click Project > Options....
b. Click Debugger > Multicore and select Disable in Asymmetric multicore.

i) Set the switch for boot mode on the board to correspond to the area to be erased.
ii) Open the workspace of a project.
XXX.EWW
Blinky.ewd
Blinky.ewp
9 Blinky.eww

Figure 150. Open Workspace for AR EWARM

iii) Select Project -> Download -> Erase memory.
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@ Blinky - IAR Embedded Workbench IDE - Am 3.32.2
File Edit View |Project | Ijet Tools Window Help

N ARG | S Addries. c QD S o= <
Workspace | Ce Add Group...
D (4] import File List...
F]ii Add Project Connection... Brseserssvrarrarsrrsersrererene
les , )
& @ Blinky - De Edit Configurations... R020-2023] Rencsas Electronics (
i Y
2 B FlexSofts % pemove Fe ond documentation are supplii
| l_e B8 Build ¢ b products of Renesas Electronii
i Compt L) Create New Project... Hucts are sold pursuant to Rene:
l L_: iGenepr O - prn and use of Renescs products «
& Pr | Q) Add Existing Project... property right is granted by i
= Progre pws. Renesas reserves the right
o BN & options.. At=FT E AND DOCUMENTATION IS DELIVEREI
Dbunldmfoi EST EXTENT PERMISSIBLE UNDER API
8 Output Version Control System ¥ BRRANTIES OF MERCHANTASILITY, F
DOCUMENTATION. RENESAS SHALL 1
@ ke F7 M EXTENT PERMITTED BY LAW, IN
B compie Ctri-F7 DN (OR ANY PERSON OR ENTITY CLA
NITHOUT LIMITATION, ANY DIRECT,
@ Rebuild An 5, OTHER ECONOMIC DAMAGE, PROPEI
& Cesn OF SUCH LOSS, DAMAGES, CLAIMS (
& prazasszssasssssasasssasasaaass
Batch build... 8
Bata.h”

Ciean Browse Information

pStart(bsp_warm_start_event_t &
C-STAT Static Analysis »

§ t g bsp leds;

o

top Build Ctri+Break
S ——
Download and Debug Q=D Ly, example application
* | Debug without Downloading

)| Attach to Running Target eds ot o rote of 1 second usim

Make & Restart Debugger Passsssassasssnsassnssnnssnrnny

S (void)
Download » Download active application 1 7
13
SFR Setup Downioad file...
Erase memory b
ot OMSIS-Pack Manager r‘z_t Yreq In he « 73 ’
Open Device Description File hk,— the deloy in terms of bsp de
Save List of Registers... 82_t delay = bsp_delay_units / 1
33
45 * LED type structure *
4as bso leds t leds = e bso leds:

Figure 151. Select Erase Memory Command

iv) Select erase memory space.

Erase Memory X

Flash loader Range

C:¥Program Files¥IAR Systems¥Embedded Workbench 9. 32, 2¥arm/config/flashloader [Renesas /FlashRSK_RZT... 0x60000000 - 0x6 3T
[ c:#¥Program Files¥IAR Systems¥Embedded Workbench 9,32, 2¥arm/confia/fashloader Renesas/FlashRSK_RZT... 0x70000000 - 0x7 LFFFFFF

Erase all t  Frase | Cancel

Figure 152. Select Erase Memory Space

V) After the following dialog appears, erasing of the flash is complete if no error occurs.
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Busy

Starting debugger session: Flashing

Frogramming flash memory:

Cancel

Figure 153. Screen During Erasing

Debug Log

Log

Wed Sep 06, 2023 09:40:04: Target reset

Wed Sep 08, 2023 09:46:23: Unloaded macro file: CAProgram Files\|AR Systems\Embedded \Workbench 8.32.2}
arm/configiflashloader/Renesas/FlashRSK_RZT2ZM_SerialFlash.mac

WWed Sep 06, 2023 09:46:23: Flash memory has been erased

‘Wed Sep 06, 2023 09:4
Wed Sep 06, 2023 09:46:24: |AR Embedded Workbench 9.32.2 (Ch\Program FilesMAR Systems\Embedded Warkbench 9.32.2varm\bin\armPROC dil)
Wed Sep 06, 2023 09:46:24: Loading the et driver

Bulld | Debug Log

: Unloaded macro file; C\Program Files\|AR Systems\Embedded \Workbench 9.32 2\arm/config/det [Renasas/RIT2M.dmac

Figure 154. Message of Flash Memory Erase Complete
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8.2 How to Program an ELF File to Flash Memory

e?studio and Visual studio Code do not support debugging CMake projects. Therefore, you can program the

ELF file to flash memory and verify standalone operation without connecting a debugger.

This section describes how to program an ELF file to flash memory.
1. Perform steps i, ii, iii of 8.1 How to Erase Flash Memory No. 1.
2. Use the commands below to program the ELF file.

e J-Link>loadfile [Path of ELF file]

B Jinkexe - Ya-rgk

Debug architecture: ARMv8.®
8 code breakpoints, 8 data breakpoints
Processor features
EL® support: AAri
EL1 support: AAr:
EL2 support: AArch32
support: N/A
support: Single + Double + Conversion

connected J-Link (S/N 839006243) uses an old firmware module V14 with known problems / limitations.

Current exception level: EL2
Exception level AArch usage:
EL®: AArch
EL1: AArch32
EL2: AArch32
EL3: AArch32
Non-secure status: Non-secure
Cache info
Inner cache boundary: none
LoU Uniprocessor: 1
LoC: 1
LoU Inner Shareable: 1
I-Cache L1: 16 KB, 64 Sets, 64 Bytes/Line, U-Way
D-Cache L1: 16 KB, 64 Sets, 6d Bytes/Line, U-Way

ription: Default access mode
ption: MEM-AP (APB-AP)
AP1" Description: MEM-AP (APB-AP)
AP2" Description: MEM-AP (AXI-AP)
x-R52 identified.
J-Link>loadfile \Debug\BLlinky.elf|

Figure 155. Command to Program ELF File

& Ilinkexe - Ya-rhvh

EL®: AArch32
EL1: AArch32
EL2: AArch32
EL3: AArch32
Non-secure status: Non-secure
Cache info:
Inner cache boundary: none
LoU Uniprocessor: 1
LoC: 1
LoU Inner Shareable: 1
I-Cache L1: 16 KB, 64 Sets, 64 Bytes/Line, U-Way
D-Cache L1: 16 KB, 64 Sets, 64 Bytes/Line, u-Way
Memory zones:
Zone: "Default" Description: Default access mode
Zone: "AP®" Description: MEM-AP (APB-AP)
Zone: "APL" Description: MEM-AP (APB-AP)
Zone: "AP2" Description: MEM-AP (AXI-AP)
Cortex-R52 identified.
J-Link>loadfile _\Debug\BIinky.elF
'loadfile': Performing implicit reset & halt of MCU.
ResetTarget() start
Authenticated device detected. Skipping authentication process.
OCDREG_STATUS: ©xB88888881
Disabled core power domain detected.
Enabling debug mode. ..
ResetTarget() end — Took 523ms
Device specific reset executed.
Downloading file _\Debug\BIinky.elF] A
0.K

J;Link#

Figure 156. Message of Program Complete

3. Enter “qg” to exit J-Link Commander.
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9. Appendix

9.1 How to Change Boot Mode of the FSP Project

When the boot mode of the project is changed, the Pin Configuration needs to be recreated.

It also needs to rename and save the pin configuration to retain the original one before changing the boot
mode.

For example, one of the specific cases in which re-configuration is necessary is when a RAM execution
without flash memory project is changed to flash boot mode (xSPIO x1 boot mode and others).

Change the boot mode by following the steps.

Note for FSP version earlier than v1.3.0:

If the FSP version of your project is earlier than FSP v1.3.0, change it to FSP v1.3.0 before doing the
following steps.

1. Rename and save the current Pin Configuration in the Pins tab.
e  How to rename Pin Configuration: Click “Manage Configurations..."

9% [sample] FSP Configuration X = B
Pin Configuration
9 Generate Project Content
Select Pin Configuration 4," Export to CSV file  5-| Configure Pin Driver Wamings
[Rsk+RzT2M
[ Generate data: g_b: e
ple Pin Config g
PinSelection = (& Modify pin configuration list or import/export exteral file *J Cycle Pin Group
‘—‘,r)l;.le':" 1 Wk
| R 5K + RZT2M (Current) Add...
v ¢ Ports ReA07GO75M24GBG.pincfg
v Poo Remove
v PO1
v PO2
v po3 <] Configuration Name X
v Po4
¢ Pos New name: [RSK+RZT2M_OLD| |
v P06
v PO7 >
v P08
 pos
<
T "
T ETES £
ST xport... |
Summary | BSP | Clocks | Pin
! '

Figure 157. How to Rename Pin Configuration
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2. Change the boot mode in the BSP tab. (The board must be the same as before the change.)

Board:

Device:

Core:

RTOS:

Device Selection

FSP version: | 1.3.0

RSK+RZT2M (RAM execution without flash memory) v

RSK+RZT2L (RAM execution without flash memory)
RSK+RZT2L (xSPI0 x1 boot mode)

RSK.RZIAL Lonle o Loos "

MR T T T P U T TR e e U DT Tt TS T ITTeT
RZT Custom User Board (16-bit bus NOR flash boot mode)

R 6-bit b OR flash boot mode
RSK+RZT2M (RAM execution without flash memory)
RSK+RZT2M (xSPI0 x 1 boot mode)

RSK+RZT2M for CPU1 (RAM execution without flash memory)

TOTYT

RZT Custom User Board (32-bit bus NOR flash boot mode)

RZT Custom User Board (RAM execution without flash memory)
RZT Custom User Board (xSPI0 x1 boot mode)

RZT Custom User Board (xSPI0 x8 boot mode)

RZT Custom User Board (xSPI1 x1 boot mode)

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

[

Figure 158. Change the Boot Mode in the BSP Tab

3. Close the configuration and reopen it.

[ Project Explorer X

= 0 [&F [Blinky] FSP canngwa:ianxJ

=% 7 ¢ Board Support Packade Configuration
15 Blinky [Debug]
&) Includes
@zt
@ ret gen Device Selection
@ sre
@& Debug FSP version: [JFSPVersion
& mcfg
@ script Board: <Baard (Boot fnode) > v
¥ Blinky Debug_Flatlaunch
i 1 Device: RSA07GO7SMJGBG
i
= rcfgaxt Core: CRS2_0
RTOS: No RTOS

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

|4

Figure 159.

Close Configuration and reopen
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4. Uncheck “Generate data” in the Pins tab.

19¢ "[sample] FSP Configuration X

Pin Configuration

Select Pin Configuration

||:’ Generate data: | g_bsp_pin_cfg ‘

RSK+RZT2M_OLD) v| Manage

Figure 160. Uncheck Generate data in the Pins Tab

5. Select the regenerated configuration for the board.

‘:_:: *[sample] FSP Configuration X

Pin Configuration

Select Pin Configuration

RSK+RZT2M_OLD

Wﬁu—_
|_ RSK+RZT2M L|

RSK+RZT2M_OLD v [ Manage

Figure 161. Select the Regenerated Configuration for the Board

6. Check "Generate data" again and enter "g_bsp_pin_cfg" as the name.

{3} *[sample] FSP Configuration X

Pin Configuration

Select Pin Configuration

[RSK+RZT2M v| Manal

| [“] Generate data: |g_bsp_pin_cfg I |

Figure 162. Check the generated data again
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10. Appendix. How to Create and Debug FSP Projects for Multiprocessing for
e?studio

This chapter describes project creation and debugging procedures in e?studio applicable to device,
configuration and core combinations. Since the procedure varies depending on the combination, refer to
Table 17. Select Your Case for Multiprocessing and then follow the appropriate section.

Table 17. Select Your Case for Multiprocessing

Use Case Device Primary Core Section
Debug All Devices CR52 Core0 or CA55 Core0 10.1
Standalone * Rz/T2M, RZ/T2ME CR52 Core0 10.2
RZ/T2H, RZ/T2N, RZ/N2H CR52 Core0 10.3
CA55 Core0 10.4

* Standalone means operation using a single ELF file containing the binaries for all cores.

Important Note for Standalone Multiprocessing:

- Standalone multiprocessing operation fundamentally requires Flash boot mode (including xSPI, NOR
flash, eSD, and eMMC boot modes). In standalone mode, the Primary core's bootloader must unpack
and copy the Secondary core images from non-volatile memory to their designated execution RAM
areas before releasing the Secondary cores from reset.

- RAM execution without flash memory is NOT supported for Standalone Multiprocessing.

- When creating the Primary project and all subsequent projects, you must select the appropriate Flash
Boot Mode board configuration for your evaluation board (see Table 16. External Address Space to Be
Used in Each Boot Mode).

If the procedure is preceded by (XXX), it is executed only if the condition is met.

Note:

In the case of multiprocessing, two or more projects with different settings must be created. A project
that starts first is called the primary project, and a project that runs after being reset by the primary
project is called the secondary project (subsequent projects are referred to as tertiary, quaternary,
quinary, and senary).

All projects should be created in the same workspace.

The build order is required because build artifacts generated by each project are used by the other
project.

. Primary project build (1st build)
Generates bundle information, .sbd files, and project metadata required by the Secondary
project.

e  Secondary project build
Generates the Secondary project binaries and object files.

*  Primary project build (2nd build)
Incorporates the latest Secondary project image into the final Primary project image.

10.1 Debug Primary CR52 Core0 or CA55 Core0 (All Devices)
1. Create a primary project (see section 4.3 Create a New Project for Blinky).

i. (primary: CR52 and (secondary or later: CA55)) Set "PLLO is released from standby state" and
enable PLLO in the Clocks tab of FSP Configuration.
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a8 configuration.xmi - & studio
File Edit Navigate Search Pr
R E N

s |8F [ ] FSP Configuration X

Clocks Configuration

Main Clock: 25MHz ~ —~>{PLLO s standby state | —>{PLLO 1200MHz

Q | Eocs.

[m] X

{5} FSP Configuration | 43 Debug

ﬁa CASSCOCLK 600MHZ
~| ‘s PLOSSCDisabled v [S{CASSCICLKBOOMHz

MMF: 111.7kHz

DEED ;6

POy
PLLO 5 released from standby siatc PSRN

I

CLMAO error not mask

~| [ CASSC2CLKB00MHz v

b CASSCICLK B00MHz

= PLL1 1000MHz CASSSCLK S00MHz

CLMA1 Enabled ~ [+ CRs2C0CLK So0MHz

CLMA1 error not mask - [ QR52CICLK 500MHz  ~

[+ ETCLEA 200MHz

3| ETCLKB 125MHz

<
‘Summary |BSP | Clocks  Pins | Intermapts| Event Links | Stacks| Components

Figure 163. Enable PLLO in the Primary Project using CR52 Core0

(RZ/T2H and (secondary or later: CA55 Core1)) To blink the LED on the RZ/T2H CA55 Core1, you
need to change the pin configuration of the primary project in the FSP Configuration as follows.

. In the Pins tab of the FSP configuration, click Pin Selection -> Peripherals -> Connectivity:
SDHI -> SDHI1

e  Change the value of SD1_PWEN to None.

e Inthe Pins tab of the FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.
e  Change the value of Symbolic Name to LED3.

e Change the value of Mode to Output mode (Low & Not Into Input)

Click the Generate Project Content button in the top right corner of the Project Configuration
window to generate your board-specific files.

2. Build the primary project (see section 4.4 Build the Blinky Project).
3. Create and build the subsequent project
. Repeat the following steps until all required projects have been created.
i. Create a subsequent project (see section 4.3 Create a New Project for Blinky and select the
bundle file (.sbd) of the preceding project in No. 12).
ii. Build the subsequent project (see section 4.4 Build the Blinky Project).
4. Configure the debug configuration for all projects (see section 4.5.2 Debug Steps No.1 to No.4).
5. Click Debug in Debug Configuration of the primary project to begin debugging the application (see
section 4.5.2 Debug Steps No.5).
6. Click Debug in Debug Configuration of all subsequent projects to begin debugging the application (see

section 4.5.2 Debug Steps No.5).
e When the following dialog box is shown, Click No to start debugging.
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Launcher X
3

! A Renesas GDB debug session is already active.
Do you want to terminate all currently active debug sessions before starting the new
session? (Note: Selecting No may result in unstable debug functionality)

[[J Remember my decision

[ Yes I [ No I Cancel

Figure 164. Warning Window of Starting Debug Session

e  When the following dialog box is shown, Click Yes to proceed with the launch.

@ Proceed with launch? X

The device (R9A07G075M24_CRS2_1) set in the launch configuration does not match
! A the target device (ROA07G075M24GBG) set in the project. The launch may not

function correctly.

Do you wish to proceed with the launch?

No

Figure 165. Warning Window of Device Name

7.  Run the primary project (see section 4.6 Run the Blinky Project).
8. Run all subsequent projects (see section 4.6 Run the Blinky Project).
9. To exit Debug mode and disconnect from the debugger, click on the Terminate all icon

i

Figure 166. e’studio Debugger Terminate all Icon

10.2 Standalone Primary CR52 Core0 (RZ/T2M or RZ/T2ME)

1. Create a primary project (see section 4.3 Create a New Project for Blinky).
2. Build the primary project (see section 4.4 Build the Blinky Project).
3. Create and build the subsequent project

i Create a subsequent project (see section 4.3 Create a New Project for Blinky and select the bundle
file (.sbd) of the preceding project in No. 12).

ii. Build the subsequent project (see section 4.4 Build the Blinky Project).
4. Link the object files generated in project to the preceding project.

i. In the Properties window of the preceding project, click C/C++ Build > Settings > Tool Settings >
Cross ARM C Linker > Miscellaneous.

ii. Set the file paths of the following object files generated by the subsequent project.
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primary

CR52.0 |

secondary
CR52_1

D — : secondary_

*.0

------- : secondary_noncache *.0
ry_| _

Figure 167. Project Structure Example

Table 18. Object files Output to the Debug Folder of the Subsequent Project

Core

Object files

Note

CR52 Core1

secondary_CR52.0

secondary_noncache CR52.0

When using a non-cache section

8 Properties for Blinky_cpu0_primary

ce
Builders
Build Variables
Environment
Loggin
Tool Chain Editor
C/C++ General
Project Natures
Project References
Refactoring History
Renesas QE
Run/Debug Settings
Task Tags
Validation

Settings

Configuration: |Debug [Active]

&) Tool Settings] &) Toolchain | i) Device | #* Build Steps

32 Target Processor

v B Cross ARM GNU Assembler
(5 Preprocessor
22 Includes

3% Wamings
Miscellaneous

0ss ARM C Compiler
Preprocessor

3 Includes

(3 Optimization

& Warnings
Miscellaneous

+| | Manage Configurations...

Linker flags (-Xlinker [option]) € %

Build Artifact| i) Binary Parsers| @ Error Parsers

Other objects f

General

Libraries

Other
0ss ARM GNU Create Flash Image

(% General
v 1) Cross ARM GNU Print Size
(2 General

Cross ARM C Linker |

Generate map ‘ "${BuildArtifactFileBaseName}.map"

[ Cross reference (-Xlinker --cref)

[ Print link map (-Xlinker --print-map)

[ Use newlib-nano (--specs=nano.specs)
[J Use float with nano printf (-u _printf_float)
[J Use float with nano scanf (-u _scanf float)
[[J Do not use syscalls (~-specs=nosys.specs)
[ Verbose (-v)

MUse (~-specs=rdi )

Restore Defaults

Apply and Close

Apply

Cancel

Figure 168. e?studio Build Setting for the Preceding Project (1/2)
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& add file path Py

File:

I$-_workspa ce_loc:/Blinky_cpul_secondary/Debug/secondary_atcm_CR52_1.0} I

OK Cancel File system...

Figure 169. e?studio Build Setting for the Preceding Project (2/2)
iii. Build the preceding project (see section 4.4 Build the Blinky Project).

Note:

If you make changes to any project, repeat the following steps for each project, starting with the
project you modified and ending with the primary project.

1. Right-click on the project and select Clean Project.
2. Build the project (see section 4.4 Build the Blinky Project).

10.3 Standalone Primary CR52 Core0 (RZ/T2H, RZ/T2N, or RZ/N2H)

1. Create a primary project (see section 4.3 Create a New Project for Blinky).

i. (primary: CR52 and (secondary or later: CA55)) Set "PLLO is released from standby state" and
enable PLLO in the Clocks tab of FSP Configuration.

® fconfigurationxnl - @ studio - o x
File Edit Mavigate Search Pre
& -

s [BET 1FSP Con

Q | Ec/ces {8 FSP Configuration | £ Debug

=8

U Clocks Configuration

[£1| | Main Clock: 23MHz ~ ~>{PLLOs standby state ~ —>{PLLO 1200M#Hz —li—wnssmmxsmuﬂz M

@ PLLO .
=] Ll e el s e e | SlplioSsCDisabled  ~| [ casscicikeoomz

CLMAQ error not mask | | MMF: 111.7kHz ~| [ CASSCICLKB0OMHZ

MRR: 1 "> CASSCICLK 600MHz v

<

Modulation rate: 0%

= PLLT 1000MHz CASSSCLK S00MHz

CLMA1 Enabled v [ CRS2COCLK S00MHz

CLMA1 eror not mask - [ CRS2CICLK SO0MHz

[+ ETCLEA 200MHz

| ETCLKB 125MHz

‘Summeary | BSP | Clocks | Pins | Internupts | Event Links | Stacks| Components'

Figure 170. Enable PLLO in the Primary Project using CR52 Core0

ii. (RZ/T2H and (secondary or later: CA55 Core1)) To blink the LED on the RZ/T2H CA55 Coref1,
you need to change the pin configuration of the primary project in the FSP Configuration as
follows.

a. Inthe Pins tab of the FSP configuration, click Pin Selection -> Peripherals ->
Connectivity: SDHI -> SDHI1

b. Change the value of SD1_PWEN to None.
c. Inthe Pins tab of the FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.
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d. Change the value of Symbolic Name to LED3.
e. Change the value of Mode to Output mode (Low & Not Into Input)

iii. Click the Generate Project Content button in the top right corner of the Project Configuration
window to generate your board-specific files.

2. Build the primary project (see section 4.4 Build the Blinky Project).
3. Create and build the subsequent project
. Repeat the following steps until all required projects have been created.

i. Create a subsequent project (see section 4.3 Create a New Project for Blinky and select the
bundle file (.sbd) of the preceding project in No. 12).

i. Build the subsequent project (see section 4.4 Build the Blinky Project).
4. Link the object files generated by the subsequent project to the preceding project.

. Repeat the following steps for each project, starting with the second-to-last project and ending with
the primary project.
i. In the Properties window of the preceding project, click C/C++ Build > Settings > Tool
Settings > Cross ARM C Linker > Miscellaneous.

ii. Set the file paths of the following object files generated by the subsequent project.

aarch32 format

primary < secondary < tertiary (mquaternary{m quinary < senary
CR52.0 | | CR52_1|| ||CAS5.0 | | CA55_1 | | CA552 | | CA55.3
T T—‘ : «———secondary_atcm_CRS52_".0
T T « — - —secondary_btcm CR52 *o
e T SECONDATY_*.0
£ - : secondary_noncache_*.o

Figure 171. Project Structure Example

Note:
The diagram above is an example. If you are using a different project configuration, follow these
rules.
1. The object files for ATCM and BTCM are linked to the primary project.
2. The object files for System SRAM (cache and non-cache) are linked to the preceding project.
3. Since object files in aarch64 format (CA55) cannot be linked to CR52 projects, object files in
aarch32 format should be linked instead.
Table 19. Object files Output to the Debug Folder of the Subsequent Project
Core Object files Note
CR52 Core1 secondary_atcm_CR52_1.0
secondary_btcm_CR52_1.0
secondary_systemram_CR52.0 When using a System RAM
section
secondary_noncache CR52.0 When using a non-cache section
CA55 Core0 secondary_aarch32_CA55.0
secondary_noncache_aarch32_CA55.0 When using a non-cache section
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CA55 Core1,20r3 secondary_CA55.0

secondary_noncache_CA55.0 When using a non-cache section
) properties for Blinky_cpu0_primary [u] X
ype fiter text Settings v g
Resource
Builders
Configuration: |Debug [ Active] ~ | Manage Configurations...
Build Variables
Environment
) Toolchain | ) Device | #" Build Steps| " Build Artifact | [si} Binary Parsers| @ Error Parsers
:
Tool Chain Editor (2 Target Processor Linker flags (-Xlinker [option]) D
/Co+ General (3 Optimization
Project Natures £ Warmnings
P 5 Debuggin
roject References (2 Debugging
Refactoring History v 1 Cross ARM GNU Assembler
Renesas QE
Run/Debug Settings
Task Tags
Validation
Other objects
3 Generate map | S
v® gmss ARM GNU Print Size [ Cross reference (-Xlinker --cref)
B General [ Print link map (-Xlinker --print-map)
[ Use newlib-nano (-specs=nano.specs)
[ Use float with nano printf (-u_printf_float)
[J Use float with nano scanf (-u _scanf_float)
[]Do not use syscalls (--specs=nosys.specs)
[ Verbose (-v)
Muse ing (--specs=rdil )
Restore Defaults Apply
@ Apply and Close Cancel

Figure 172. e?studio Build Setting for the Preceding Project (1/2)

& Add file path ®
File:
I$-'wc>rkspa ce_loc:/Blinky_cpu1_secondary/Debug/secondary_atcm_CR52_1.0} I

OK Cancel File system...

Figure 173. e?studio Build Setting for the Preceding Project (2/2)
iii. Build the preceding project (see section 4.4 Build the Blinky Project).

Note:

If you make changes to any project, repeat the following steps for each project, starting with the
project you modified and ending with the primary project.

1. Right-click on the project and select Clean Project.
2. Build the project (see section 4.4 Build the Blinky Project).
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10.4 Standalone Primary CA55 Core0 (RZ/T2H, RZ/T2N, or RZ/N2H)

1. Create a primary project (see section 4.3 Create a New Project for Blinky).

i. (RZ/T2H and (secondary or later: CA55 Core1)) To blink the LED on the RZ/T2H CA55 Coref,
you need to change the pin configuration of the primary project in the FSP Configuration as
follows.

a. Inthe Pins tab of the FSP configuration, click Pin Selection -> Peripherals ->
Connectivity: SDHI -> SDHI1

Change the value of SD1_PWEN to None.

In the Pins tab of the FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.
Change the value of Symbolic Name to LED3.

Change the value of Mode to Output mode (Low & Not Into Input)

ii. Cllck the Generate Project Content button in the top right corner of the Project Configuration
window to generate your board-specific files.

2. Build the primary project (see section 4.4 Build the Blinky Project).
3. Create and build the subsequent project
. Repeat the following steps until all required projects have been created.

i. Create a subsequent project (see section 4.3 Create a New Project for Blinky and select the
bundle file (.sbd) of the preceding project in No. 12).

ii. (secondary or later: CR52) In the Properties window of the project, click C/C++ Build >
Environment > Add and set it as follows to convert CR52 obiject files to aarch64 format.

a. Name: AARCH64_OBJCOPY

b. Value: C:\[GNU installation folder path]\Arm GNU Toolchain aarch64-none-elf\13.2
Rel1\bin\

e Be careful not to forget to add the trailing backslash.
e This is the path to the folder where "aarch64-none-elf-ld.exe" is saved.

o 20 o

@ Properties for Blinky_CRS52_secondary o X
| type filter text Environment <
Resour
Builders
Configuration: Debug [ Active | Manage Configurations
Build Variable:
JSON Compilation Environment variables to set Add.
Logging
Settings Variable Value Origin Select..
Tool Chain Editor AARCH64 OBJCOPY  C:\Program Files (xBE)\Arm GNU Toclchain aarch64-none-elf\13.2 RelT\bin USER: CONFIG
€/C++ Ganaral WD ! \Blinky_CR52_secondary\Debug BUILD SYSTEM EdiL
Project Natures GCC_VERSION BUILD SYSTEM Delete
Project References LIBGEN_COMMAND_NA... & libgen BUILD SYSTEM S
Refactoring History PATH s (xB6)\Arm GNU Toolchain arm-none-eabi\13.3 relT\bin\;C:\Program Files (xB... BUILD SYSTEM
Renesas QF PWD ( \Blinky_CRS52_secondan\Debug BUILD SYSTEM
Run/Debug Settings TCINSTALL C:A\Program Files (x36)\Arm GNU Toalchain arm-nane-eabi\13.3 rel1\ BUILD SYSTEM
Smart Configurator TC_VERSION 133.1.arm-13-24 BUILD SYSTEM
Task Tags
Validation
© Append variables to native environment
Replace native environment with specified one
—— Restore Defaults Apply
)] Apply and Close Cancel

Figure 174. e?studio Build Setting for Generating aarch64 Object Files (1/2)
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Name: | AARCH64_OBJCOPY |

Value: I rm GNU Toolchain aarch64-none-elf\13.2 Rel1\bin I Variables

| [JAdd to all configurations

Figure 175. e?studio Build Setting for Generating aarch64 Object Files (2/2)

iii. Build the subsequent project (see section 4.4 Build the Blinky Project).
4. Link the object files generated by the subsequent project to the preceding project.

. Repeat the following steps for each project, starting with the second-to-last project and ending with
the primary project.
i. In the Properties window of the preceding project, click C/C++ Build > Settings > Tool
Settings > Cross ARM C Linker > Miscellaneous.

ii. Set the file paths of the following object files generated by the subsequent project.

aarch64 format

primary secondary tertiary quaternan quinary senary
CA550 | | CAS5_1 | | CA55_2 | | CA55 3|| ||CR52.0 | | CR52_t
AA A ! !
i iT | !
! !
aarch64 format «——secondary_atcm_CR52_*0
<« — - —secondary_btcm_CR52_*.0
- SECONArY_*.0
« - secondary_noncache_*.o

Figure 176. Project Structure Example for estudio

Note:
The diagram above is an example. If you are using a different project configuration, follow these
rules.
1. The object files for ATCM and BTCM are linked to the primary project.
2. The object files for System SRAM (cache and non-cache) are linked to the preceding project.
3. Since object files in aarch32 format (CR52) cannot be linked to CA55 projects, object files in
aarch64 format should be linked instead.
Table 20. Object Files Output to the Debug Folder of the Subsequent Project
Core Object files Note
CA55 Core1,20r3 secondary_CA55.0
secondary_noncache CA55.0 When using a non-cache section
CR52 Core0 secondary_atcm_aarch64_CR52 0.0
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secondary_btcm_aarch64_CR52_0.0

secondary_systemram_aarch64_CR52.0 When using a System RAM section

secondary_noncache_aarch64_CR52.0 When using a non-cache section

CR52 Core1 secondary_atcm_aarch64_CR52_1.0
secondary_btcm_aarch64_CR52_1.0

secondary_systemram_CR52.0 When using a System RAM section
secondary_noncache_CR52.0 When using a non-cache section
8 properties for Blinky_cpu0_primary o X

[ty Settings v v §
Resource
Builders
Configuration: |Debug [ Active] ~ | | Manage Configurations..
Build Variables
Environment
[ oo  Settings] % Toolchain | ) Device| & Build Steps| % Build Artifact | &} Binary Parsers| @ Error Parsers
:
Tool Chain Editor (&3 Target Processor Linker flags (-Xlinker [option]) & 0
C/C++ General (2 Optimization

Warnings
Debugging
i Cross ARM GNU Assembler

Project Natures

Project References

Refactoring History v®
Renesas QE (5 Preprocessor
Run/Debug Settings 5 Includes

Task Tags Wamnings
Validation Miscellaneous

v 1 Cross ARM C Compiler

Preprocessor
i Other objects

Optimization

Warnings

Miscellaneous

IV i Cross ARM C Linker |
General

Libraries

Miscellaneous

Other

ss ARM GNU Create Flash Image -
(% General Generate map |"${BuildArtifactFileBaseName}.map"
v Cross ARM GNU Print Size [ Cross reference (-Xlinker --cref)

(2 General

[ Print link map (-Xlinker --print-map)

[ Use newlib-nano (--specs=nano.specs)
[ Use float with nano printf (-u _printf_float)
[ Use float with nano scanf (-u _scanf_float)
[J Do not use syscalls (--specs=nosys.specs)
[ Verbose (-v)

Muse (-—-specs= specs)

Restore Defaults Apply

@ Ganc

Figure 177. e?studio Build Setting for the Preceding Project (1/2)

& Add file path x
File:
I$':workspa ce_loc:/Blinky_cpui_secondary/Debug/secondary_atcm_CR52_1.0} I

OK Cancel File system...

Figure 178. e?studio Build Setting for the Preceding Project (2/2)
iii. Build the preceding project (see section 4.4 Build the Blinky Project).

Note:
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If you make changes to any project, repeat the following steps for each project, starting with the
project you modified and ending with the primary project.

1. Right-click on the project and select Clean Project.
2. Build the project (see section 4.4 Build the Blinky Project).
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Note:

(DEPRECATED) If you are using prebuild.sh to generate object files in aarch64 format, add the
following settings to the project that will link the object files:
1. In the Properties window of the primary project, click C/C++ Build > Settings > Build Steps.
2.  Add Command(s) at Pre-build steps.
e sh ../script/prebuild.sh ../../[[CR52 project name]/Debug
. (When there are multiple projects) sh ../script/prebuild.sh ../../[CR52 project name]/Debug
&& sh ../script/prebuild.sh ../../[[CR52 project name]/Debug

& Properties for Blinky_cpun_primary m] X
Settings T
~
Builders
| SR ] Configuration: | Debug [ Active] ~ | | Manage Configurations...
Build Variables
Environment
JSON Compilation Datab | &3 Tool Settings | & Toolchain | ) Device | #* Build Steps | /¥ Build Artifact| [ Binary Parsers|
Logging
Tool Chain Editor Command(s):
C/Cs+ General | sh /scripprebuild.ch .../Blinky_cpu1 _secondary/Debug -
Meu -
Project Natures s
Project References \ ~ ‘
Renesas QF
Run/Debug Settings Post-build steps
Task Tags Command(s):
Validation ‘ -]
Description:
v
< > g >
@ Apply and Close Cancel

Figure 179. e?studio Build Setting for Generating aarch64 Object Files using prebuild.sh

11. Appendix. How to Create and Debug FSP Projects for Multiprocessing for IAR
EWARM

This chapter describes project creation in FSP SC and debugging methods in IAR EWARM applicable to
device, configuration and core combinations.

Note for Multiprocessing Projects:

In the case of multiprocessing, two or more projects with different settings must be created. A project
that starts first is called the primary project, and a project that runs after being reset by the primary
project is called the secondary project (subsequent projects are referred to as tertiary, quaternary,
quinary, and senary).

All projects should be created in the same workspace.
The build order is required because build artifacts generated by each project are used by the other
project.
. Primary project build (1st build)
Generates bundle information, .sbd files, and project metadata required by the Secondary
project.
e  Secondary project build
Generates the Secondary project binaries and object files.

*  Primary project build (2nd build)
Incorporates the latest Secondary project image into the final Primary project image.

Note:
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If you configure your system to build at the start of debugging, it will build all projects during multi-
core debugging, which will take an enormous amount of time.

To prevent this, the following settings are recommended.

1. Click Tools in the menu bar, then click Options...

2. Click Project and set Make before debugging to Never

IDE Options X
- Colors and Fents
. Key Bindings
Language Stop build operation on: Mever ~
+ - Editor Save editor windows before building: Always -
i Messages
+-Troubleshooting e OS] s i 3
i workspace and projects before building:  ajways “
.. CMake/CMSIS-Toolbox Make before debugging:
Source Code Control
- Debugger 8 Reload last workspace at start
5
. Stack eload last workspace at startup
- Terminal /0 Play sound after build operations
Generate browse information Browse processes: 1
[ No source browser and build status updates when the IDE is not the foreground process
Enable project connections
Enable parallel build Processes: 4 ( & cores reported by OS)

oK ol

Figure 180. IDE Options (Make before debugging: Never)
If the procedure is preceded by (XXX), it is executed only if the condition is met.

Table 21. Select Your Case for Multiprocessing

Use Case Devices Primary Core Section
Debug All Device CR52 Core0 or CA55 Core0 111
Standalone * RZ/T2M, RZ/T2ME CR52 Core0 11.2
RZ/T2H, RZ/T2N, RZ/N2H CR52 Core0 11.3
CAS55 Core0 11.4

* Standalone means operation using a single OUT file containing the binaries for all cores.

11.1 Debug Primary CR52 Core0 or CA55 Core0 (All Devices)

1. Create a primary project (see section 5.3.2 Create a New Project).

i. (primary: CR52 and (secondary or later: CA55)) Set "PLLO is released from standby state" and
enable PLLO in the Clocks tab of FSP Configuration.
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8 fconfiguration.x - o X
File Edit Mavigate Search Pre

LR e

s |8 1( ] FSP Configuration X

? studio

casViews Run Window Help

Q@ | Eo/ces {5 FSP Configuration | 5 Debug
=8 |5

Clocks Configuration

Main Clock: 2sMHz —y*{PLLOs standby state PLLO 1200MHz > CASSCOCLK 600MHz v
P !

PLio o ch
BlOE R Taaisil F v| ‘slpLiossCDisabled  ~| |s|casscicik oMz v

i

CLMAO error not mask | | MMF: 111.7kHz ~| [ CASSC2CLKB00MHz v

DEED ;6

MRR: 1 v ' CASSCICLKB00MHz

= PLL1 1000MHz CASSSCLK S00MHz

CLMA1 Enabled ~ [+ CRs2C0CLK So0MHz

CLMAT eror not mask [ CR52CTCLK 500MHz

[+ ETCLEA 200MHz

3| ETCLKB 125MHz

<
‘Summary |BSP | Clocks  Pins | Intermapts| Event Links | Stacks| Components

Figure 181. Enable PLLO in the Primary Project using CR52 Core0

ii. (RZ/T2H and (secondary or later: CA55 Core1)) To blink the LED on the RZ/T2H CA55 Core1, you
need to change the pin configuration of the primary project in the FSP Configuration as follows.

a. Inthe Pins tab of the FSP configuration, click Pin Selection -> Peripherals -> Connectivity:
SDHI -> SDHI1

Change the value of SD1_PWEN to None.

In the Pins tab of the FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.
Change the value of Symbolic Name to LED3.

Change the value of Mode to Output mode (Low & Not Into Input)

iii. Click the Generate Project Content button in the top right corner of the Project Configuration
window to generate your board-specific files.

2. Build the primary project. Click on Project -> Rebuild All from the menu bar.
3. Create and build the subsequent project
. Repeat the following steps until all required projects have been created.

i. Create a subsequent project (see section 5.3.2 Create a New Project and select the bundle
file (.sbd) of the preceding project in No. 12).

ii. Configure the debug configuration.
a. Click Project > Options....
b. Click I-Jet > Setup and select Software as Reset.

©®oo0o
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Options for node "Blinky_secondary”

Categoyy:

Factory Settings
General Options ~
Static Analysis
R:::Tiii:: Interface Trace  Breakpoints
Assembler Reset
Qutput Converter
‘Custom Build
Linker
Build Actions
Debugger
Simulator

I Software vI

CADI Target power
CMSIS DAP [Afrom the probe O :?\;:{; Erompt for probe
ez Lte @ Leave on after debugging
GDB Server

GAHLINK O switch off after debugging
R
Iink/3-Trace
TI Stellaris
hNu-Link $PROJ_DIR$¥

PE micro
P b

Emulator

Serial no:

[Log communication

Coce

Figure 182. IAR EWARM Project Options for the Secondary or later Project (Reset)

c. ((RZ/T2M or RZ/T2ME) and (secondary or later: CR52 Core1)) Click Debugger > Extra

Options and add "--macro_param cpui_enable=1" to Command line options: (one
per line)

Options for node *Blinky_secondary”

Category

Factary Seftings
General Options ~
Static Analysis
Runtime Checking -
C/C-++ Compier Setup Download Images Multicore Authentication mugms
Assembler B
Output Converter [AUse command line options
Custom Build
Linker
Build Actions -drv reset to cpu start
et oo o T

Simulator

Command line options: (one per line)

CADI

CMSIS DAP
E2fE2Lite
GDE Server
GHINK

It
ILink/)-Trace
I Stellaris
Mu-Link

PE micro

0K Cancel

Figure 183. IAR EWARM Project Options for the Secondary Project (Setup Macros)

((RZ/T2H, RZT2N or RZ/N2H) and (secondary or later: CR52 Core1)) Click Debugger >
Setup and check Use macro file(s) and add

"$PROJ_DIRS$\scriptlinitialization_TCM.mac" to clear ATCM and BTCM to 0. and
enable them.
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Options for node "Blinky_secondary” X
Category: Factory Settings
General Options ~
Static Analysis
Runtime Checking -

Setu S :
Cleas Compier Download Images Multicore Authentication Extra Options  Plugins
Assembler
Output Converter Driver ORunte
Custom Build et ~ main
Linker
Build Actions Setup macros
Simulatar [spr01_DiRg¥scrpttinitiatization TcM.mac |2
CADI
CMSIS DAP ‘ ‘
E2/E2Lite
(G5 Server Device description file
GHLINK
; [ Qverride default
et
JLink/1-Trace TOOLKIT_D nfig¥debugger#Ren ADSGOTTM44_A
TI Stellaris
Nu-Link
PE micro
T v
Cancel

Figure 184. IAR EWARM Project Options for the Secondary Project (Setup Macros)

iii. Build the subsequent project. Click on Project -> Rebuild All from the menu bar.
Configure the debug configuration for the primary project.

Click Project > Options.... > Debugger > Multicore and check the setting value of Symmetric
multicore and set the following contents in Asymmetric multicore.
e  Symmetric multicore
»  Number of cores: 1
e  Asymmetric multicore
»  Simple
>

4.
i.

Partner workspace: $PROJ_DIRS$\..\[the secondary project name]\[the secondary
project name].eww

»  Partner project: [the secondary project name]
»  Partner configuration: Debug
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Options for node "Blinky_primary" x
ey Factory Settings
General Options ~
Static Analysis
Runtime Checking = _— 3 5

CfC++ Compiler Setup  Download Images Authentication Extra Options Plugins
Assembler Symmetric multicore
Output Converter
Gurom P
Linker 5
Build Actions Asymmetric multicore
Debugger (O Disabled

Simulator

cant @ Simple

CMSIS DAP Partner workspace: ‘ $PROJ_DIR$¥. ¥Blinky_secondary¥Blinky, | -
E2E2Ute Partner project [Binky_secondary |
GDB Server

GHLINK Partner configuration: ‘ Debug |
Tiet [ Attach partner to running target Partner cores: |1 |
I4ink/)-Trace

I Stellaris [J Qverride partner debugger location

Nu-Link

PE micro

PR bt (O Advanced

0K Cancel

Figure 185. IAR EWARM Project Options for the Primary Project (Multicore)

Note:

For projects with 3 or more cores, configure the following settings.
1. Create multicore_setup.xml and store it in the primary project.
2.  Edit multicore_setup.xml as follows:

<?xml version="1.0" encoding="utf-8"?>
<sessionSetup>

<partner>

<name>Partner0</name>
<workspace>$WS_PATH$</workspace>
<project>$PROJ_PATH$</project>
<config>Debug</config>
<numberOfCores>1</numberOfCores>
</partner>

<partner>

<name>Partner1</name>

<workspace>$PROJ_DIR$\..\Blinky_secondary\Blinky secondary.eww</workspace>
<project>Blinky_secondary</project>

<config>Debug</config>

<numberOfCores>1</numberOfCores>
<attachToRunningTarget>false</attachToRunningTarget>

</partner>

<partner>

<name>Partner2</name>
<workspace>$PROJ_DIRS$\..\Blinky_tertiary\Blinky_tertiary.eww</workspace>
<project>Blinky_tertiary</project>

<config>Debug</config>

<numberOfCores>1</numberOfCores>
<attachToRunningTarget>false</attachToRunningTarget>

</partner>

</sessionSetup>
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The project information to be debugged is described in the <sessionSetup> tag. The <partner> tag
settings are as follows:

e  <name> Arbitrary name.

e  <workspace> Relative path from the primary project to the target workspace. The primary
project only set “SWS_PATH$".

e  <project> Project name. The primary project only set “§PROJ_PATH$".
e  <config> Debug

e  <numberOfCores> 1

e  (Except the primary project) <attachToRunningTarget> false

3. Click Project > Options.... > Debugger > Multicore and check the setting value of
Symmetric multicore, and set the following contents in Asymmetric multicore.
e  Symmetric multicore
»  Number of cores: 1
e  Asymmetric multicore
»  Advanced
< Session configuration: $PROJ_DIR$\multicore_setup.xml

i. Click OK and close the Options window.
iii. Click File tab at the top > Save
5. Close projects other than the primary project.
6. Debug the primary project (see section 5.3.4 Download & Debug the Project No.1)
e  During debugging, you can Run and Pause the project linked with the following icons.

:Mo-o1-02- 3 i

Figure 186. IAR EWARM Running Projects

7. Run the primary project (see section 5.3.4 Download & Debug the Project No.3).
8. Run the all subsequent projects (see section 5.3.4 Download & Debug the Project No.3).

9. To exit Debug and disconnect from the debugger, click Debug > Stop Debugging or click on the Stop
icon.

11.2 Standalone Primary CR52 Core0 (RZ/T2M or RZ/T2ME)

1. Create a primary project (see section 5.3.2 Create a New Project).
2. Build the primary project. Click on Project -> Rebuild All from the menu bar.
3. Create and build the subsequent project

i. Create a subsequent project (see section 5.3.2 Create a New Project and select the bundle file
(.sbd) of the preceding project in No. 12).

ii. Click Project > Options.... > Build Actions > Build Actions Configuration > New and set it as
follows:

. Command line

> ielftool --bin-multi=0x0-0x7FFFF;0x102000-0x10FFFF;__region_ CACHE_start__ -
__region_CACHE_end__; region_ NONCACHE_INIT start -
__region_ NONCACHE_INIT end__ $TARGET_BPATHS$.out STARGET_BPATH$.bin
. Build order

»  Run after linking

RO1ANG434EJ0430 Rev.4.30 Page 136 of 170
Nov.13.26 RENESAS



RZ/T, RZ/N Series Getting Started with RZ Flexible Software Package

Category:

General Options ~

Static Analysis

Runtime Checkin
N Build Actions Configuration

C/C++ Compiler

Assembler »

Output Converter . " P Pwa— New Build Action

Custom buid ommand line uild order  Output file..

Linker cmd /c "$PROJ_DIRS¥rasc_launch... Pre-com... $BUILD.FIL,

cmd /c ""$PROJ_DIR$¥rasc_launch... Post-link  $TARGET B...

mn_wowmms_mrr_em_ STARGET_BPATHS, out STARGET_BPATHS.bin |

Debugger Qutput files (ane per ling):

Simulator

CADI

CMSIS DAP
E2/E2Lite
GDB Server
GHINK

et
JHink/}Trace
I Stellaris

Nook Remove

PE micro

Build actions:

Command line:

Input files {one per ling):

Working directory:
[sPROIDIRS

|Buid order: |Run after finking ~|

OK. Cancel

Figure 187. IAR EWARM Project Options for the subsequent Project
iii.

Build the subsequent project. Click on Project -> Rebuild All from the menu bar.
4,

Link the object files generated in project to the preceding project.

Click Project > Options.... > Linker > Input and set the file paths of the following object files
generated by the subsequent project.

primary secondary
CR52 0 | | CR52_1

o [project_name]-yyyyy.bin

« - .. [project_name]-zzzzz.bin

Figure 188. Project Structure Example

Note:

The address portion of the file name varies depending on the project.
e yyyyy: The start address of the cache section of System SRAM

e  zzzz77: The start address of the non-cache section of System SRAM
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Table 22. Object files Output to the Debug Folder of the Subsequent Project

Core Keep symbols | File
(one per line),
Symbol,
Section

Align Note

CR52 SECONDARY | $PROJ_DIRS\. \[Project Name]\Debug\Exe\[ | 8
Core1 Project_Name]-yyyyy.bin

SECONDARY | $PROJ_DIRS\. \[Project Name]\Debug\Exe\[ | 8
_NONCACHE | Project_ Name]-zzzzz.bin

When using a
non-cache section

Options for node "Primary” X
Category Factory Settings
General Optons ~
Static Analysis
Runtime Checking

C/C++ Compler #define Diagnostics Checksum Encodings Extra Options
it R e R T T
Output Converter
S Keep symbols: (one per line)
SECONDARY
Buid Actons
Debugger
Smuator
D1
SIS DAP
E2/E2Lite
GDB Server
GHIN
Ljet Bl
Raw binary image

/3T
f_:"s"t ’: o File: Symbok  Secton:  Align:

elaris -
ik SPROJ_DIRS¥. ¥Secondary¥Debugi] | . | [ZONDARY | [ONDARY | (8
PE micro v e

=

Figure 189. e2studio Build Setting for the Preceding Project

ii. Build the preceding project. Click on Project -> Rebuild All from the menu bar.

Note:

If you make changes to any project, repeat the following steps for each project, starting with the
project you modified and ending with the primary project.
1. Right-click on the project and select Clean Project.

2. Build the project. Click on Project -> Rebuild All from the menu bar.

11.3 Standalone Primary CR52 Core0 (RZ/T2H, RZ/T2N, or RZ/N2H)

1. Create a primary project (see section 5.3.2 Create a New Project).

i. (primary: CR52 and (secondary or later: CA55)) Set "PLLO is released from standby state" and
enable PLLO in the Clocks tab of FSP Configuration.
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8 configuration.xmi - ¢ studic - o x
file Edit Mavigate Sesrch Pr
B4 - Q Q| Eyo/ces {E FSP Configuration 45 Debug

= 8 ) FSP Configuration X ="

Clocks Configuration

Main Clock: 25MHz ~ —~>{PLLO s standby state | —>{PLLO 1200MHz

POy
PLLO 5 released from standby siatc PSRN

I

CLMAO error not mask | | MMF: 111.7kHz

DEED ;6

ﬁa CASSCOCLK 600MHz
~| ‘s PLOSSCDisabled v [S{CASSCICLKBOOMHz

~| [ CASSC2CLKB00MHz v

MRR: 1 v ' CASSCICLKB00MHz

= PLL1 1000MHz CASSSCLK S00MHz

CLMA1 Enabled ~ [+ CRs2C0CLK So0MHz

CLMA1 error not mask - [ QR52CICLK 500MHz  ~

[+ ETCLEA 200MHz

3| ETCLKB 125MHz

<
‘Summary |BSP | Clocks  Pins | Intermapts| Event Links | Stacks| Components

Figure 190. Enable PLLO in the Primary Project using CR52 Core0

(RZ/T2H and (secondary or later: CA55 Core1)) To blink the LED on the RZ/T2H CA55 Coref1,
you need to change the pin configuration of the primary project in the FSP Configuration as
follows.

a. Inthe Pins tab of the FSP configuration, click Pin Selection -> Peripherals ->
Connectivity: SDHI -> SDHI1

Change the value of SD1_PWEN to None.

In the Pins tab of the FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.
Change the value of Symbolic Name to LED3.

Change the value of Mode to Output mode (Low & Not Into Input)

Click the Generate Project Content button in the top right corner of the Project Configuration
window to generate your board-specific files.

®oo00o

2. Build the primary project. Click on Project -> Rebuild All from the menu bar.
3. Create and build the subsequent project

Repeat the following steps until all required projects have been created.

Create a subsequent project (see section 5.3.2 Create a New Project and select the bundle
file (.sbd) of the preceding project in No. 12).

Click Project > Options.... > Build Actions > Build Actions Configuration > New and set it
as follows:
e Command line
> ielftool --bin-multi=0x0-0x7FFFF;0x102000-0x10FFFF;__region_CACHE_start__ -
__region_CACHE_end__;_region_NONCACHE_INIT_start -
__region_NONCACHE_INIT_end__ $TARGET_BPATHS$.out
$TARGET_BPATHS.bin
e  Build order
»  Run after linking
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Category:

General Options ~
Static Analysis
Runtime Checking
N Build Actions Configuration
CfC++ Compiler
Assembler

Output Converter - i e p New Build Action =
Custom Build emmand line uild order  Qutput file...

Build actions:

Linker cmd /c "*$PROJ_DIR$¥rasc_launch... Pre-com.. $BUILD FIL... oommn ] e

Build Actions cmd /c ""$PROJ_DIR$¥rasc_launch... Post-link $TARGET B... IErti-ireg\nniNONCACHEJNlTier\di STARGET_BPATHS.out ETARGFLEPA'H—(S.hinI
Debugger

Output files (one per line):
Simulator

CADI

CMSIS DAP
E2/E2Lite
GDB Server
GHINK

et
Jink/1-Trace
TI Stellaris
Nu-Link Edit... Remove
PE micro Working directory:

i [sPRO1DRS [

Input files (ane per line):

|Buid order: | Run after inking |

oK Cancel

Figure 191. IAR EWARM Project Options for the subsequent Project
iii. Build the subsequent project. Click on Project -> Rebuild All from the menu bar.

4. Link the object files generated by the subsequent project to the preceding project.

primary secondary tertiary quaternary

quinary < senary
CR52_0 CR52_1 CA55_0 CA55_1

CAS5_2 | | CA55_3

o« -

. | «——  [project_name]-0x0.bin
L. — . e e — . — -
<« — - —[project_name]-0x102000.bin
o [project_namel-yyyyy.bin

« - ... [project_name]-zzzzz bin

Figure 192. Project Structure Example

Note:

The address portion of the file name varies depending on the project.
e yyyyy: The start address of the cache section of System SRAM

e  zzzzz: The start address of the non-cache section of System SRAM

Repeat the following steps for each project, starting with the second-to-last project and ending with
the primary project.

i. Click Project > Options.... > Linker > Input and set Keep symbols for the sections to be

used.
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Table 23. Object files Output to the Debug Folder of the Subsequent Project (1/2)

Keep symbols (one per line) Note
SECONDARY_ATCM_CR521 When using a CR52 Core1 ATCM section
SECONDARY_BTCM_CR521 When using a CR52 Core1 BTCM section
SECONDARY When using a System RAM section
SECONDARY_NONCACHE When using a non-cache section
Options for node " " *®
I Eategory: Factory Settings
General Options
Static Analysis
R;:;Tii:;ﬂ;? #define Diagnostics Checksum Encodings Extra Opticns
Assembler Config L\brary Optimizations ~ Advanced  Qutput  List
OQutput Converter
Costom auld Keep symbals: (one per line)
== [EEconDaRy]
Debugger
Simulator
CADL
CMSIS DAP
E2/E2 Lite
GDEB Server
GHINK
et Raw binary image
#isn::}]a-;ir:[e 7£i\e: ’ Symbol: Section: Align:
Nu-Link.
PE micro File: Symbol: Section:  Align:
Cancel

Figure 193. IAR EWARM Project Options for the preceding Project (Input)

ii. Click Extra Options and set the file paths of the following object files generated by the
subsequent project.

Command line options: (one per line):

--image_input=$PROJ_DIRS$\..\[Project_Name]\$ CONFIG_NAMES$\Exe\[File
Name],[Symbol],[Section],[Align]

Table 24. Object files Output to the Debug Folder of the Subsequent Project (2/2)

Core File Name Symbol, Section Align | Note
CR52 [Project_Name]-0x0.bin SECONDARY_ATCM_CR521 | 8
Coret [Project Name]-0x102000.bin | SECONDARY BTCM_CR521 | 8
[Project_Name]-yyyyy.bin SECONDARY 8 When using a
System RAM
section
[Project_Name]-zzzzz.bin SECONDARY_NONCACHE 8 When using a
non-cache section
CA55 [Project_ Name]-yyyyy.bin SECONDARY
g%;eg ' ' Project_Name]-zzzzz.bin SECONDARY NONCACHE | 8 When using a
non-cache section
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Opticns for node "Primary” X

Categary: Factory Settings

General Options
Static Analysis

Runtime Checking
Clc++ Compler Config Library Input  Optimizations Advanced Output List

Assembler #define Diagnostics Checksum Encedings
Output Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADL
CMSIS DAP
E2fE2 Lite
GDE Server
| GHINK
Iget
JLink/3-Trace
T1 Stellaris
Nu-Link:
PE micro

8 Use command line options

Command line options: (one per ling)

£ :’pPROJ DIRS xc\ /rasc |hnkarm

Cancel

Figure 194. IAR EWARM Project Options for the Preceding Project (Extra Options)
iii. Build the preceding project. Click on Project -> Rebuild All from the menu bar.

Note:

If you make changes to any project, repeat the following steps for each project, starting with the
project you modified and ending with the primary project.

3. Right-click on the project and select Clean Project.
4. Build the project. Click on Project -> Rebuild All from the menu bar.

11.4 Standalone Primary CA55 Core0 (RZ/T2H, RZ/T2N, or RZ/N2H)
1. Create a primary project (see section 5.3.2 Create a New Project).

i. (RZ/T2H and (secondary or later: CA55 Core1)) To blink the LED on the RZ/T2H CA55 Coref1,
you need to change the pin configuration of the primary project in the FSP Configuration as
follows.

a. Inthe Pins tab of the FSP configuration, click Pin Selection -> Peripherals ->
Connectivity: SDHI -> SDHI1

Change the value of SD1_PWEN to None.

In the Pins tab of the FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.
Change the value of Symbolic Name to LED3.

Change the value of Mode to Output mode (Low & Not Into Input)

ii. C|ICk the Generate Project Content button in the top right corner of the Project Configuration
window to generate your board-specific files.

2. Build the primary project. Click on Project -> Rebuild All from the menu bar.
3. Create and build the subsequent project
. Repeat the following steps until all required projects have been created.

i. Create a subsequent project (see section 5.3.2 Create a New Project and select the bundle
file (.sbd) of the preceding project in No. 12).

® oo o
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Click Project > Options.... > Build Actions > Build Actions Configuration > New and set it
as follows:

. Command line

> ielftool --bin-multi=0x0-0x7FFFF;0x102000-0x10FFFF;__region_CACHE_start__ -

__region_CACHE_end__; region_ NONCACHE_INIT start -

__region_NONCACHE_INIT _end__ $TARGET_BPATHS$.out
$TARGET_BPATHS.bin

e  Build order
»  Run after linking

Category:

General Options A
Static Analysis
Runtime Checking
N Build Actions Configuration
C/C++ Compiler
Assembler

Output Converter

New Build Action x
Custom Build Command line Build order Qutput file...

Linker emd /c ""$PROJ_DIR$¥rasc_launch... Pre-com.. $BUILD FIL

emd /c ""$PROJ_DIR$¥rasc_launch.. Post-link  $TARGET B...

Debugger

Build actions:

Command line:

|art_-_regmn_NONCACHE_INlT_end_ STARGET_BPATHS. out $TARGET_BPATHS.bin I
Output files (ane per line):

Simulator

CADL

CMSIS DAP
E2/E2 Lite
GDB Server
G+HLINK

et
IHinkfI-Trace
TI Stellaris

PE micro

Input files (one per line):

Wiarking directary:
[sRO1 DIRS

|suidorder:  |Run afterinking ~|

Cancel

0K Cancel

Figure 195. IAR EWARM Project Options for the Succeeding Project

iii. Build the subsequent project. Click on Project -> Rebuild All from the menu bar.

4. Link the object files generated by the subsequent project to the preceding project.

€ < <

primary < secondary tertiary quaternaryl quinary senary
CA55 0 <. CA55_1 < CAS5 2 < CAS5_3 < CR52_0 < CR52_1
AA A | T
[ iT

—  [project_name]-0x0.bin

« — . — [project_name]-0x102000.bin
<« [project_name]-yyyyy.bin

< - .- [project_name]-zzzzz bin

Figure 196. Project Structure Example
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Note:

The address portion of the file name varies depending on the project.
e yyyyy: The start address of the cache section of System SRAM

e  zzzzz: The start address of the non-cache section of System SRAM

e Repeat the following steps for each project, starting with the second-to-last project and ending with
the primary project.

i. Click Project > Options.... > Linker > Input and set Keep symbols for the sections to be
used.

Table 25. Object Files Output to the Debug Folder of the Subsequent Project (1/2)
Keep symbols (one per line) Note

SECONDARY_ATCM_CR521
SECONDARY_BTCM_CR521
SECONDARY
SECONDARY_NONCACHE

When using a CR52 Core1 ATCM section
When using a CR52 Core1 BTCM section
When using a System RAM section

When using a non-cache section

Options for node " "

Category Factory Settings
General Options
Static Analysis
Funtine Checking #define Diagnostics Checksum Encodings Extra Options
CfC++ Compiler

Assembler Config  Library Optimizations ~ Advanced Oufput List
Outpurt Converter Keep symbols: (one per line)

Custom Buid = d

Build Actions

Debugger

Simulator

CADI

CMSIS DAP

E2fE2 Lite

GDB Server

GHINK

et L

k[ Trace Raw binary image

) Eile: Symbol: Section: Align:

TI Stellaris

Nu-Link

PE micro File: Symbol:  Section:  Align:

Figure 197. IAR EWARM Project Options for the Preceding Project (Input)

Click Extra Options and set the file paths of the following object files generated by the
subsequent project.
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Command line options: (one per line):
--image_input=$PROJ_DIR$\..\[Project Name]\$CONFIG_NAMES$\Exe\[File

Name],[Symbol],[Section],[Align]

Table 26. Object files Output to the Debug Folder of the Subsequent Project (2/2)

Core File Name Symbol, Section Align | Note
CA55 [Project_Name]-yyyyy.bin SECONDARY 8
gf’gm' 2 | 'Project_Name]-zzzzz.bin SECONDARY_NONCACHE | 8 When using a
non-cache section
CR52 [Project_Name]-0x0.bin SECONDARY_ATCM_CR520 | 8
CoreQ [Project_Name]-0x102000.bin | SECONDARY_BTCM_CR520
[Project_Name]-yyyyy.bin SECONDARY When using a
System RAM
section
[Project_Name]-zzzzz.bin SECONDARY_NONCACHE 8 When using a
non-cache section
CR52 [Project_Name]-0x0.bin SECONDARY_ATCM_CR521 | 8
Coret [Project_Name]-0x102000.bin | SECONDARY_BTCM_CR521
[Project_Name]-yyyyy.bin SECONDARY When using a
System RAM
section
[Project_Name]-zzzzz.bin SECONDARY_NONCACHE 8 When using a
non-cache section
G‘::i:roph?ns Factary Settings
ziﬁgm’:ﬂzg::dng Config  Library Input  Optimizations  Advance d  Quiput List
: ii::,—;:j:mp‘lﬂ #define DJ\agnostlcs Checksum Encodings
: 23:;:;(;2;‘;5” Use command line options
) e Command line options: (one per line)
z:i“i:;:rms :f'HSPROJ' D‘ﬁ%x;kgfcﬁ%gg\l oy dary¥$CONFIG NAMES¥E:
oune
|| T
T Stellaris
Cence
Figure 198. IAR EWARM Project Options for the Preceding Project (Extra Options)
iv. Build the preceding project. Click on Project -> Rebuild All from the menu bar.
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Note:

If you make changes to any project, repeat the following steps for each project, starting with the
project you modified and ending with the primary project.

1. Right-click on the project and select Clean Project.
2. Build the project. Click on Project -> Rebuild All from the menu bar.
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12. Appendix. How to Create a CMake Project using e2studio

This section describes the steps to create a CMake project using e?studio.

12.1 Create a New Project

1. Create a project (see section 4.3 Create a New Project for Blinky and select “e?studio CMake” as IDE
Project Type in No.9).

2. For the project you created, make the following additional settings:
i. Open cmake/GeneratedCfg.cmake.
ii. Copy the value of RASC_TARGET_DEVICE.

e  For example, if the following setting exists: “set(RASC_TARGET_DEVICE
R9A09G077M44_CR52_0)”, copy “R9A09G077M44_CR52_0".

iii. Open CMakelLists.txt in the project root folder.
iv. On line 7, immediately after “set(CMAKE_SYSTEM_PROCESSOR ...)", add the following:
e  Set(DEVICE [Value copied in No.2.ii])

CMakelists.txt @

9 |Set(DEVICE ROAGOGE77MA4_CR52_8)

Figure 199. Additional Settings for CMakeList.txt (DEVICE)

3. Build the project (see section 4.4 Build the Blinky Project).

12.2 Link Object Files

Refer to 10 Appendix. How to Create and Debug FSP Projects for Multiprocessing for e2studio for
instructions on creating a multiprocessing project.

Link the object files generated by the subsequent project using the following procedure.

1. Open CMakelLists.txt in the project root folder.
2. Second to last line, immediately after “# If required user can amend RASC ...”, add the following:

o listAPPEND SECONDARY_OBJECTS "${CMAKE_CURRENT_SOURCE_DIR}/../[Subsequent
Project Name]/build/${CMAKE_BUILD_TYPE}/[Object File Name]")
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CMakelists.txt @ =

(E_BUILD_T ndary_atcm_CR
(E_BUTLD_TVPE ndary_btcm_CR

Figure 200. Additional Settings for CMakeList.txt (SECONDARY_OBJECTS)

3. Right-click on the project and select Clean Project.
4. Build the project (see section 4.4 Build the Blinky Project).

12.3 Debug the Project
Debugging is not supported in e2studio.

You can download the generated ELF file to flash memory and verify its operation. (See 8.2 How to Program
an ELF File)

RO1ANG434EJ0430 Rev.4.30 Page 148 of 170
Nov.13.26 RENESAS




RZ/T, RZ/N Series Getting Started with RZ Flexible Software Package

13. Appendix. How to Create a CMake Project using FSP SC

This section describes the steps to create a CMake project using FSP SC and build it using Visual studio
Code. If the procedure is preceded by (XXX), it is executed only if the condition is met.

13.1 Create a New Project
Create a project (see section 5.3.2 Create a New Project and select “CMake” as IDE Project Type in No.9).

13.2 Setup Visual studio Code
The following describes the procedure for Windows.
1. Install Visual studio Code.
e  URL: https://code.visualstudio.com/download? exp download=d53503e735
2. Download Ninja (ninja-win.zip) and unzip to any path.
. URL: https://github.com/ninja-build/ninja/releases
3. Download CMake and install (or unzip) it to any path.
e URL: https://cmake.org/download/
4. Set the following in the Windows Environment Variables.

e ARM_GCC_TOOLCHAIN_PATH: [aarch32 toolchain path] (e.g: ***\Arm GNU Toolchain arm-none-
eabi\13.3 rel1\bin)

¢ ARM64_GCC_TOOLCHAIN_PATH: [aarch64 toolchain path] (e.g: ***\Arm GNU Toolchain aarch64-
none-elf\13.2 Rel1\bin)

e ARM_IAR_TOOLCHAIN_PATH: [IAR EWARM toolchain path] (e.g: ***\IAR Systems\Embedded
Workbench 9.60.3\arm\bin)

e RASC_EXE_PATH: [FSP SC path] (e.g: ***\eclipse\rasc.exe)
e Path:

- [Path to Ninja.exe] (e.g: ***\ninja-win)

- [Path to CMake] (e.g: ***\CMake\bin)

Variable Value
ARM_GCC_TOOLCHAIN_PATH
ARM_IAR_TOOLCHAIN_PATH
ARM64_GCC_TOOLCHAIN_P.
OneDrive

New. Edit... Delete

New. Edit. Delete

oK | Cancel

Figure 201. Set System Environment Variables

5.  Open Visual studio Code.
6. Click Extensions in the Activity Bar, find CMake Tools, and install it.
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CMake Tools

%}7 CMake Tools

vscobe A cuake C ¢ B c++

254.02M  VISUAL STUDIO MARKETPLACE  V1.25.6  ISSUES  2.4K CLOSED

o CMake Tools &
%;) Extended CMake support in Vis

rosoft

% CMake Tools

Introduction

Figure 202. Install CMake Tools in Visual studio Code

13.3 Build the Project
1. Open the project you created in Visual studio Code.

. Click File in the menu bar, then click Open Workspace from File... and select the .code-
workspace file of the project you created.

Figure 203. Open Workspace in Visual studio Code

2. (Toolchains is IAR toolchain for ARM) Open CMakeLists.txt in the project root folder and make the
following additional settings:
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e Second to last line, immediately after “# If required user can amend RASC ...”, add the following:
e listtAPPEND RASC_CMAKE_EXE_LINKER_FLAGS "--entry=system_init")
e (CA55) listtREMOVE_ITEM RASC_CMAKE_C_FLAGS "--thumb")

CMakeLists.txt X

tem init"})

/GeneratedSrc.cmake)

Figure 204. Additional Settings for CMakeList.txt

3. Click CMake in the Activity Bar, then click Select a Kit in Configure and select ARM IAR - Ninja. (When
Toolchains is GCC toolchain for ARM or GCC ARM A-Profile Toolchain for ARM, select ARM GCC -
Ninja)

CMake

Project Status

Figure 205. Select a Kit (1/2)

[Scan for kits] Search for compilers on this computer
Isc - _ I .,

Figure 206. Select a Kit (2/2)

4. Click Build and build the project.
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CMake

Project Status

Figure 207. Build the Project

13.4 Link Binary Files

Refer to 11 Appendix. How to Create and Debug FSP Projects for Multiprocessing for IAR EWARM for
instructions on creating a multiprocessing project.

Link the object files generated from the subsequent project using the following procedure.

1. Open CMakelLists.txt in the project root folder.
2. Second to last line, immediately after “# If required user can amend RASC ...”, add the following:

e listtAPPEND SECONDARY_OBJECTS
"[Section]|${CMAKE_CURRENT_SOURCE_DIRY}/../[Subsequent Project
Name]/build/${CMAKE_BUILD_TYPE}/[Binary File Name]")

CMakeliststxt ®

)
MANDS

ary_atcm_CRS2_1.bin™)
y_btcm_CR52_1.bin™)

Figure 208. Additional Settings for CMakeList.txt (SECONDARY_OBJECTS)

3. Build the project (see section 13.3 Build the Project No.4).

13.5 Debug the Project

Debugging is not supported in Visual studio Code.

You can download the generated ELF file to flash memory and verify its operation. (See 8.2 How to Program
an ELF File)
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Revision History

Rev. Date Description

Page Summary

1.00 Jun.7.22 - First Edition issued
1.01 Aug.9.22 | - Added the RZ/N2L device as the target device.
All Unified some terminologies.
p.33 Updated “SEGGER J-Link” section.
e Added the software environment on which FSP projects are verified.
p.37 Added the “3.5.1 RSK+RZN2L" section.
p.49 Updated the Windows PC requirements.
p.74 Update “Prerequisites” section

e Added the note regarding the patch for debugging RZ/N2L FSP
project on EWARM.

p.75 Updated “Create a New Project” section.

e Added installation path of FSP SC.

e Added some steps for creating an EWARM project.

o Added Note subsection for debugging RZ/N2L EWARM project.

p.101 Updated “Selecting a Board and Toolchain” section.

e Added a detailed explanation of how to select the Board and Device
for creating an FSP project.

p.115 Updated “7.1 Known Issues” chapter.

p.127 Updated “= 5 —! BRITBRONY EHA, =F—IBRIEBROH»D
8 A, 7 section.

- Added “Appendix: How to update J-Link DLL files in e2studio” chapter.

p.158 Added “= 7 —1 BRIEBAONPY EX¥ AL, =TI BRENROND E
HFhA, "

1.02 Oct.31.22 | - Updated documentation for RZ/T2M FSP v1.1.0.
¢  Removed contents for RZ/T2M FSP v1.0.0

All Updated minor issues.
e  Fixed minor typo.
e Adjusted page breaks.

p.33 Updated “3.3.1 SEGGER J-Link” section.
e  Updated the FSP version and J-Link version for RZ/T2M

e Added the notification that J-Link OB S124 requires the firmware
update to debug the RZ/T2M FSP project.

e Added the link to Renesas Knowledge Base, which explains how to
update J-Link DLL in e?studio.

p.45 Added “5.3.2.2 NOTE: Configure IAR EWARM Project [RZ/T2M,
RZ/T2L]” section.

p.115 Updated “7.1 Known Issues” chapter.
e Remove some limitations regarding RZ/T2M
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Rev.

Date

Description

Page

Summary

p.127

Updated “= 57— Z2RITRREOND EHA, =TI BRITHLREOND

FH A, " section.

e Added a new limitation of e?studio regarding J-Link OB S124
firmware version.

e Added the link to explain how to update the J-Link DLL.

Removed “Appendix: How to update J-Link DLL files in e2studio”
chapter.

1.03

Dec.23.22

Updated documentation for RZ/N2L FSP v1.1.0.
. Removed contents for RZ/N2L FSP v1.0.0

All

Updated minor issues.
e  Fixed minor typo.

p.69

Updated “7.1 Known Issues” chapter.
¢ Removed some limitations regarding RZ/N2L

p.73

Updated ‘=5 —1 ZRITH ROV EFHA, TIT—IBRILBROMD
FHA, ”section.
Removed some limitations regarding RZ/N2L

p.75

Updated “=J —! ZRIENAONY F¥A, =TI ZBRILBROND
¥ A, ”"chapter.
e Added new procedure for RZ/N2L FSP v1.1.0.

1.04

Mar.23.23

All

Updated documentation for RZ/T2 FSP v1.2.0.
¢ Removed contents for RZ/T2M FSP v1.1.0.
e Added contents for RZ/T2L.

p.1

Added video contents website link.

p.9

Updated “3.3.1 SEGGER J-Link” section.

e Updated the FSP version and J-Link version for RZ/T2M and
RzZ/T2L.

o Removed the notification that J-Link OB S$124 requires the firmware
update to debug RZ/T2M FSP project.

p.10-12

Updated “3.4.1 RSK+RZT2M” section.

e Added explanation that other boot mode board settings refer to the
RSK User’s Manual.

¢ Modified figure names and added a table title.

p.13-15

Added “3.4.2 RSK+RZT2L” section

p.16-18

Updated “3.5.1 RSK+RZN2L" section.
. Corrected board name.

e Added explanation that other boot mode board settings refer to the
RSK User’'s Manual.

¢ Modified figure names and added a table title.

p.23

Updated “4.3 Create a New Project for Blinky” section.
e Added RSK+RZT2L Board Setting.

p.26

Updated “4.3.5 Where is main()?” section.
e  Corrected product group name.
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Rev. Date Description
Page Summary
p.32 Updated “4.5.4 Change CPSR Register Value” section.
e Revised description.
e Added description of how to automatically change CPSR register
value.
p.33 Updated “4.6 Run the Blinky Project” section.
e Removed LEDs working in CPU1 project.
p.34 Updated “5.3.1 Prerequisites” section.
e Added note for RZ/T2L patch file.
p.37 Updated “5.3.2 Create a New Project” section.
e Added RSK+RZT2L Board Setting.
p.50 Updated “5.3.4 Download & Debug the Project” section.
e Removed LEDs working in CPU1 project.
p.69 Updated “6.5 Adding and Configuring HAL Drivers” section.
e Added a table title.
p.71-73 | Updated “7.1 Known Issues” section.
e Added a table “List of Known Issues.”
o  Numbered each issue.
e Removed the issue of adding "r_dsmif" alone
e Updated issue contents that the BSP properties are sometimes
configured incorrectly
e Removed Ethernet SELECTOR issue.
p.74-77 | Updated “=. 7 —! BRIENROMY T¥A, =TI BRITHBRONMY
¥ A, " section.
e Added a table “List of Tool Software Limitations.”
e  Numbered each limitation.
e Added new limitation of applying RZ/T2 FSP v.1.2.0 pack.
p.78 Updated “= 7 —I BRITHR RNV E¥A, =TI BRITBREOD
FH A, "section
e 1. (Both e2studio and EWARM) Insert the loop part in startup.c.
Added e?studio 2023-01 to the table.
e 3. (e?studio ONLY) Apply a macro file for RZ/N2L FSP v1.1.0 xSPI0
x1 boot mode.
e Added direct download URL of RZ/N2L patch file.
1.05 Jun.30.23 | All Updated documentation for RZ/N2L FSP v1.2.0.
e Removed contents for RZ/N2L FSP v1.1.0
p.9 Updated “3.3.1 SEGGER J-Link” section.
e Updated the FSP version and e2studio version for RZ/N2L.
p.30 Updated “4.5.2 Debug Steps” section.
e Added description of how to automatically change CPSR register
value for RZ/N2L and e2studio 2023-04.
p.33 Updated “4.5.4 NOTE: Change CPSR Register Value [RZ/T2M, RZ/T2L]’

section.
e Changed section title to limit the target device
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Rev. Date Description

Page Summary

p.35 Updated “5.3.1 Prerequisites” section.
Removed EWARM Patch for RZ/N2L

p.72-77 | Updated “7.1 Known Issues” chapter.

e Updated table “List of Known Issues” to add new issues and add
N2L as the target device for No.2

e Added a new issue related to BSP configuration when changing
board settings.

e Added a new issue related to the FSP module FreeRTOS issue.

p.78 Updated “= 7 —1 ZRIERRONY A, =TF—IZSRITBELONMD
F¥ A, ”chapter.
¢ Removed some limitations regarding the breakpoint

p.82 Updated “= 7 —! BRITN RNV F¥A, =IF—IBRILBREOD
EFHA, 7
e Updated IDE version in the table for including e2studio 2023-04

1.06 Sep.8.23 | All Updated documentation for RZ/T2 FSP v1.3.0.
e  Removed contents for RZ/T2 FSP v1.2.0
e Changed GNU ARM Embedded Toolchain to version 12.2.1.arm-

12-24.
p.6 Updated “1.3.2 FSP Documentation” section.
e Added note for RZ/N2L FSP documentation.
p.26 Updated “4.3.6 Blinky Example Code” section.
e Changed the processing of the blinky template code.
p.28 Updated “4.5.2 Debug Steps” section.

o Added reset setting of debug configuration for RAM execution
without flash memory.

p.43 Removed “5.3.2.2 NOTE: Configure IAR EWARM Project [RZ/T2M,
RZ/T2L]” section.
p.44 Updated “5.3.4 Download & Debug the Project” section.

e Changed the processing of the blinky template code.

p.68-73 | Updated “7.1 Known Issues” section.
e Updated table “List of Known Issues” to add new issues.
e Added new issues related to Pins configuration.

e Added a new issue of a warning message when building “r_gmac”
with the GCC compiler.

p.75 Updated “T 7 —! BRITHREOND T®A, TIT—IBRITBROMD
¥ A, "chapter.

e  Added “Smart Configurator” section.

e Added a new limitation of displaying memory region usage

p.80 Updated “= 7 —! BRITNEONY FHA, =TI BRITHROH»Y
¥H A, ”section.

¢  Removed limitation related to reset when using e?studio

p.82-86 | Added “Appendix: How to Erase Flash Memory” section.
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Rev. Date Description
Page Summary
1.07 Sep.29.23 | All Updated documentation for RZ/N2L FSP v1.3.0.
Removed contents for RZ/N2L FSP v1.2.0
p.9 Updated “3.3.1 SEGGER J-Link” section.
Updated the FSP version and e?studio version for RZ/N2L.
p.80 Updated “=J —I ZRENROPY /A, TF—ISRILEBAONY
A, " section.
e Change the number of items.
e Removed limitation related to RZ/N2 FSP v1.2.0 and J-Link V7.80b
only
1.08 Jan.22.24 | p.6 Corrected document numbers of RSK+RZ/T2L and RSK+RZ/N2L User’s
Manual
p.68-75 | Updated “7.1 Known Issues” section.
e  Moved the position of FSP Configurations and FSP Modules
descriptions to the beginning of the chapter.
e  Added column “Category” to the List
e Removed category headings (FSP Configurations, Stacks
Configuration, FSP Module, BSP Configuration, ...)
e Added item “Category” to the description of each Known Issue.
e  Grayed out items where issues have been resolved.
e  Added description to workaround of No. 3.
e Added RZ/T2L as the target device to No. 5
e Added RZ/T2M and RZ/T2L as target device to No. 6
e  Corrected instructions in the code of No. 14.
p.76-80 | Updated “=J —I ZRIENRONPV /A, TIF—IBRITEBAONY
¥ A, " chapter.
e  Added column “Category” to the List
e Removed category headings (Smart Configurator, FSP Smart
Configurator, e?studio, ...)
e Added item “Category” to the description of each Tool Software
Limitations.
e  Grayed out items where limitations have been resolved.
p.87-89 | Added “Appendix: How to Change Boot Mode of FSP Project” section.
1.09 Mar.29.24 | All Updated documentation for RZ/T2 FSP v2.0.0.
¢ Removed contents for RZ/T2 FSP v1.3.0
p.1 List Target Device separately for each series.
p.6 Updated “1.3 Related Documentation Files” section.
. List Target Device separately for each series.
p.9 Updated “3.3.1 SEGGER J-Link” section.
. List Target Device separately for each series in a table.
p.10-18 | Updated “3.4 RZ/T Series Board Setup” section and added “3.5 RZ/N

Series Board Setup” section.
. Each series was divided into separate explanatory chapters.
e Delete unnecessary figure descriptions
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Rev. Date Description

Page Summary

p.20 Updated “4.1 Tutorial Blinky” section.
Added description of a multiprocessing.

p.21 Updated “4.3 Create a New Project for Blinky” section.
Added description of a multiprocessing.

p.26 Updated “4.3.6 Blinky Example Code” section.
Updated Blinky code.

p.27 Updated “4.4 Build the Blinky Project” section.
e  Added description of a multiprocessing.

p.28 Updated “4.5.2 Debug Steps” section.
e  Added description of a multiprocessing.

p.31 Updated “4.6 Run the Blinky Project” section.

e Added LED2-3 of RSK+RZ/T2M for CPU1 core.
e  Added descriptions to suspend program execution and exit debug

mode.
p.32 Added “4.7 Debug and Run for Multiprocessing” section.
p.33 Added “4.8 Import the Project” section.
p.37 Updated “5.2 Tutorial Blinky” section.
e  Added description of a multiprocessing.
p.38 Updated “5.3.2 Create a New Project” section.
e  Added description of a multiprocessing.
p.43 Added “5.3.2.1 NOTE: Configure IAR EWARM Project [Only RZ/N2L]’
section.
p.43 Updated “5.3.3 Build the Project” section.
e Moved textto “5.3.3.2 =7 —! BRILH ROV £H A, ” section.
p.43 Added “5.3.3.1 NOTE: Build settings [Only Multiprocessing]” section.
p.47 Added “5.3.3.2 =7 —! ZRIEB RO £H A, " section.
p.48 Updated “5.3.4 Download & Debug the Project” section.

e Added description of a multiprocessing.
e Added LED2-3 of RSK+RZ/T2M for CPU1 core.

p.52 Added “5.3.5 Debug for Multiprocessing” section.
p.53 Added “5.5 Note when debugging in different workspaces” section.
p.72 Updated “7.1 Known Issues” chapter.

. Resolved issues No. 2, No. 6, No. 8, No. 9, No. 10 and No. 11.
e Removed RZ/T2M and RZ/T2L as target device from No. 12
. Added new issue No. 13, No. 14, and No. 15.

p.89 Updated “=J —1 ZRETRROMY THA, =TI BBRITNEONY
¥ ¥ A, " chapter.
. Added new limitation No. 9 and No. 10.

P.105 Added “Appendix. How to Debug FSP multiprocessing projects with
Flash Boot Mode” chapter.
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Rev. Date Description
Page Summary
1.10 May.30.24 | All Updated documentation for RZ/N2L FSP v2.0.0.
Removed contents for RZ/N2L FSP v1.3.0
p.9 Updated “3.3.1 SEGGER J-Link” section.
List Target Device separately for each series in a table
p.44 Removed “5.3.2.1 NOTE: Configure IAR EWARM Project [Only
RZ/N2L]” section.
p.44-46 | Updated “5.3.3.2 Build for Multiprocessing” section.
. Changed the program execution start position setting.
*  Corrected reset setting.
Added images for the settings screen.
P.73 Updated “7.1 Known Issues” chapter.
e Resolved issue No. 12
e Added RZ/N2L as target device from No.13 and No.14
e Added new issues No. 16 and No. 17.
p.84 Updated ‘=7 —| ZRENRR-ONY ¥ AL, =T—IBBRITNHRD
D ERA, " chapter.
e Added RZ/N2L as target device from =5 —! BRITA R
EHA, .
p.97 Updated “Appendix
How to Change Boot Mode of the FSP Project” chapter.
*  Added new step 4
p-99 Updated “Appendix. How to Debug FSP multiprocessing projects with
Flash Boot Mode” section.
. Changed the program execution start position setting.
. Modified explanation of debugging sequence.
1.11 Jun.28.24 | All Updated documentation for RZ/T2 FSP v2.1.0.
. Removed contents for RZ/T2 FSP v2.0.0
All Added the RZ/T2ME device as target device.
p.1 Added video links of FSP Configuration.
p.6 Updated “1.3.2 FSP Documentation” section.
e Added explanation of notes when using FSP software modules.
p.10 Updated “3.4.1.1 Boot Mode” section.
e Added note for board setting.
p.13 Updated “3.4.2.1 Boot ModeBoot Mode” section.
*  Added note for board setting.
p.15 Added “3.4.3 RSK+RZT2ME” section.
p.16 Updated “3.5.1.1 Boot ModeBoot Mode” section.
*  Added note for board setting.
p.38 Updated “5.3.2 Create a New Project” section.

e Added IDE Project Type setting for newer versions of FSP SC.
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Rev. Date Description
Page Summary
p.43 Updated “5.3.3.2 Build for Multiprocessing” section.
*  Removed Build Actions setting.
Added Make before debugging setting.
p.54 Updated “6 FSP Configuration Users Guide” section.
Updated figures with new tool screens.
P.74 Updated “7.1 Known Issues” chapter.
* Resolved issues No. 16 and No. 17
Added new issues No. 18 to No. 24.
p.85 Updated ‘=7 —! BRIEBRONY /A, =TI BRITHRD
»Y £/ A, ”chapter.
. Removed RZ/T2M and RZ/T2L as target device from No. 6.
Added new issue No. 11.
p.102 Updated “Appendix
How to Change Boot Mode of the FSP Project” section.
*  Added note on FSP version changes
1.12 Nov.26.24 | All Updated documentation for RZ/T2 FSP v2.2.0.
. Removed contents for RZ/T2 FSP v2.1.0
All Added the RZ/T2H as target device and CA55 core support.
p.6 Updated “1.3.2 FSP Documentation” section.
. Removed Note for RZ/N2L about the documentation issue.
p.8 Updated “Set up the Evaluation Board” chapter.
*  Changed the boards designations.
p.9 Updated “3.3.1 SEGGER J-Link” section.
*  Added how to update J-Link firmware.
p.16 Added “3.4.4 RZ/T2H Evaluation Board” section.
p.24 Updated “4.3 Create a New Project for Blinky” section.
. Modified to a generic description that does not specify which
cores are used in multiprocessing.
. Updated tool screen images.
*  Added tables describing the settings for each project.
p.31 Added “4.4.2 Build for Multiprocessing” section.
p.32 Updated “4.5.2 Debug Steps” section.
*  Added tables describing the settings for each project.
* Added a note for debugging flash boot project.
p.37 Updated “4.7 Debug and Run for Multiprocessing
” section.
*  Clarified explanation of step 2.
*  Added supplemental information on behavior to step 5.
p.44 Updated “5.3.2 Create a New Project” section.

. Modified to a generic description that does not specify which
cores are used in multiprocessing.

. Updated tool screen images.
Added tables describing the settings for each project.
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Rev. Date Description

Page Summary

p.51 Added “5.3.2.2 NOTE: Configure IAR EWARM Project [RZ/T2H]” section.

p.54 Updated “5.3.3 Build the Project” section.

e Swapped the order of “5.3.3.1 NOTE: Build settings [Only
Multiprocessing]” and “5.3.3.2 Build” chapters.

e Added how to build for multiprocessing in “5.3.3.1 Build” section.
. Renamed “5.3.3.2 Build for Multiprocessing” section.

p.55 Updated ““5.3.3.2 Build for Multiprocessing” section.

*  Added the running setting to step 1.

*  Added the extra options to step 2.

. Removed the running setting and tools options from step 3.

Moved multicore debugging setting from step 3 to “5.3.5 Debug for
Multiprocessing” section.

p.58 Updated “5.3.4 Download & Debug the Project” section.
e Added a note for debugging flash boot project.

p.62 Updated ““5.3.5 Debug for Multiprocessing =5 —! ZRILB R oY £
¥h, =51 BREBROMY £/ A, 7 section.

e  Added multicore debugging setting as step 2.
e Added supplemental information on behavior to step 5.
*  Added how to debug when changing the project.

p.67 Updated “6.2 Create a Project” section.
. Updated tool screen images and menu names.

p.71 Added “6.2.4 Duplication of Resources” section.

p.82 Updated “7.1 Known Issues” section.

*  Added RZ/T2H as target device of No. 3, No. 14, No. 27, No. 28.
e  Added new issues No. 29 to No. 38.

J Resolved issues No. 4, No. 13, No. 18, No. 19 and No. 20.

p.106 | Updated “=F—! BRITBRONY TR A, =T—IBRITHEONY
¥ A, " chapter.

* Added RZ/T2H as target device of No. 4, No. 7, No. 9 and No. 10.
*  Added new issues No. 12 to No. 19.

. Resolved issues No. 1 and No. 11.

p.117 | Updated “= 7 —! ZRIEN ROV /A, =TI BRIENRONY
¥ A, ”section.

e  Add Note for multiprocessing projects.

. Corrected boot mode name from xSPI0 to xSPI.
. Updated path description.

. Add a column for cores to the table.

- Removed “Appendix. How to Debug FSP multiprocessing projects with
Flash Boot Mode” section.

p.127 Added “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e2studio” section.

p.132 Added “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for IAR EWARM” section.
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1.13

Dec.23.24

All

Updated documentation for RZ/N2 FSP v2.1.0.
Removed contents for RZ/N2 FSP v2.0.0.

All

Added the RZ/N2H as target device.

p.22

Added “3.5.2 RZ/N2H Evaluation Board” section.

p.57

Renamed “Configure IAR EWARM Project [RZ/T2H, RZ/T2N and
RZ/N2H Only]” section.

p.86

Updated “7.1 Known Issues” section.

. Resolved issues No. 21, No. 22, No. 23, No. 24.

* Added RZ/N2H as target device of No. 3, No. 14, No. 27 to No. 36.
e Added RZ/N2L as target device of No. 27, No. 28.

e Added new issues No. 38 to No. 43.

Replaced Smart Configuration with SC.

p.113

Updated ‘=5 —1 ZRITH ROV A, =TI BRILBAONY
¥ A, " chapter.

* Added RZ/N2H as target device of No. 4, No. 7, No. 9, No. 10 and
No. 12 to No. 19.

. Added new issues No. 20, No. 21.

. Resolved issues No. 6.

. Updated the description of issues No. 12.
. Replaced Smart Configuration with SC.

p.125

Updated “= T —1 ZRITB R0 FHA, =F—IBRIEHBRLND
FH A, ”section.

. Moved Note for multiprocessing projects to No. 1 in the same
chapter.

. Removed CA55 NOR flash boot from the table in No. 1.
¢ Added No. 2 for RZ/N2H.
*  Added note for debug FSP project.

p.127

Updated “Appendix. How to Erase Flash Memory”
*  Added Device Type Name for RZ/N2H.
e  Added External Address Space for RZ/N2H.

Feb.28.25

All

Updated documentation for RZ/T2 FSP v2.3.0.
. Removed contents for RZ/T2 FSP v2.2.0
. Unified wording for Smart Configurator (SC) and IAR |-jet.

p.25

Updated “3.2.1 Windows PC Requirements” section.
. Updated Windows PC requirements to use e2studio.

p.25

Updated “3.2.3 Choosing a Toolchain” section.
. Added a table of toolchain version for each FSP.

p.26

Updated “4.3 Create a New Project for Blinky” section.
e Added a table of the project creation procedure.
e Added a table of selecting a bundle file to procedure No. 9.
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p.47

Updated “5.3.2 Create a New Project” section.

e Added a table of the project creation procedure.

. Updated a description of selecting a bundle file in procedure No. 9.
e Added a table of selecting a bundle file to procedure No. 9.

p.55

Updated “5.3.2.2 Configure IAR EWARM Project [RZ/T2H, RZ/T2N and
RZ/N2H Only]” section.

. Updated a description of error conditions.
Removed step 5 to set Build Actions.

p.86

Updated “7.1 Known Issues” chapter.

. Resolved issues No. 3, No. 25 to 27, No. 29, No. 31, No. 36 to 43
for RZ/T series devices.

Added new issue No. 44.

p.118

Updated ‘=5 —! ZRIENRONY ¥ AL, =TI BRITBAO2Y
¥ A, " chapter.

J Resolved limitation No. 17 for RZ/T series devices.

Added new limitation No. 22.

p.141

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e2studio” chapter.

«  Added “Multiprocessing with 3 or more cores =7 —! BT R>
HY EHA, 7 section.

p.146

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for IAR EWARM” chapter.

Added “Multiprocessing with 3 or more cores” section.

Apr.25.25

All

Updated documentation for RZ/N2 FSP v2.2.0.
J Removed contents for RZ/N2 FSP v2.1.0

p.86

Updated “7.1 Known Issues” chapter.
. Resolved issues No. 3, No. 27, No. 29, No. 31, No. 37 to 43.
J Added new issue No. 45, No. 46, No. 47, No. 48.

p.118

Updated “= 7 —! ZRIENROMD A, =TI BSRIENRRONY
¥ A, " chapter.

J Removed RZ/N2H as target device from No. 13, No. 14.

. Resolved limitation No. 17.

. Added new limitation No. 23.

p.131

Updated “= 7 —! ZRENR ROV ¥ AL, =TI BRITBAOH2Y
¥ A, " section.
. Updated a description of the CA55 xSPI boot from the table in No. 1

p.147

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e2studio” chapter.

. Updated “Multiprocessing with 3 or more cores” section for flash
boot.

Jul.9.25

All

Updated documentation for RZ/T2 FSP v3.0.0.
. Removed contents for RZ/T2 FSP v2.3.0

p.25

Updated “3.2.3 Choosing a Toolchain” section.
e Added version name displayed in arm Developer website.
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p.35 Updated “4.5.2 Debug Steps” section.
*  Added script file setting for TCM initialization.
p.60 Updated “5.3.3.2 Build for Multiprocessing” section.
e Added macro file setting for TCM initialization.
p.88 Updated “7.1 Known Issues” chapter.
. Resolved issues No. 14, No. 32, No. 46, No. 47 for RZ/T series
devices.

Resolved issues No.45, No. 48.

p.122 Updated “= 7 —! ZRIENRRONY A, =TI SRITBEONY
F® A, " chapter.
Resolved limitations No. 13, No. 14.

p.135 Updated ‘=5 —1 BRENRROPY /A, =TI BRILEBAONY
¥ A, " chapter.

*  Removed column e?studio 2022-04 2024-07.

. Updated black text code in system_init().

Changed the number of loops for waiting to 1.5x.

p.145 Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e2studio” chapter.

Added procedure for RZ/T2 FSP v3.0.0 to meet that specification.

p.158 Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for IAR EWARM?” chapter.

e Added procedure for RZ/T2 FSP v3.0.0 to meet that specification.

1.17 Aug.29.25 | All Updated documentation for RZ/N2 FSP v3.0.0.
. Removed contents for RZ/N2 FSP v2.2.0.
p.35 Updated “4.5.2 Debug Steps” section.
e Added the RZ/N2H as target device.
p.60 Updated “5.3.3.2 Build for Multiprocessing” section.
e  Added the RZ/N2H as target device in step 2.
p.88 Updated “7.1 Known Issues” chapter.

J Resolved issues No. 14, No. 32, No. 46, No. 47.
J Added new issue No. 49.

p.122 Updated “= 7 —! BRITHROND A, =IT—IBRITBAOPY
¥ A, " chapter.
. Resolved limitations No. 20.
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p.135 Updated “=Z —! ZREB ROV FHA, =F7—IBRIENAOH
Y £¥ A, ”chapter.
*  Removed Note for multiprocessing projects in No. 1.

p.143 Updated “9.1 How to Change Boot Mode of the FSP Project” chapter.
. Inserted the description in step 3.

p.145 Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e2studio” chapter.

J Removed “For RZ/N2 FSP v2.2.0”.
. Updated Multiprocessing with 2 cores for RZ/N2H as target device.

. Updated Multiprocessing with 3 or more cores for RZ/N2H as
target device.

p.153 Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for IAR EWARM” chapter.

¢ Removed “For RZ/N2 FSP v2.2.0”
. Updated Multiprocessing with 2 cores for RZ/N2H as target device.
Updated Multiprocessing with 3 or more cores for RZ/N2H as target

device.
1.18 Oct.31.25 All Updated documentation for RZ/T2 FSP v3.1.0.
Removed contents for RZ/T2 FSP v3.0.0.
p.35 Update “4.5.2 Debug Steps” section.

Added Prevent Releasing the Reset of the CM3 Core setting for CR52
CPU1 to step 2.

p.87 Updated “7.1 Known Issues” chapter.
Resolved issue No. 49 for RZ/T series devices.

p.121 Updated “=. 7 —! ZBEN RO /A, TT7—! BRILHROD
D ¥ A, ”chapter.
Resolved limitations No. 16 and No. 23 for RZ/T series devices.

p.134 Updated “= 7 —! BRIENRRONY ¥ AL, =TI BBITRROH
D E¥ A, "chapter.

*  Add the explanation of eSD and eMMC boot modes.

e Add Note for multiprocessing projects in No. 1.

. Corrected the user program stop time.

The function to add the loop part was changed to
R _BSP_WarmStart_StackLess() for RZ/T2 FSP v3.1.0.
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p.145

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e2studio” chapter.

*  Added Prevent Releasing the Reset of the CM3 Core setting for
CR52 CPU1 to No. 10 of Multiprocessing with 2 cores.

e Added project clean to the procedure for modifying and re-running
existing projects to No. 11 of Multiprocessing with 2 cores and
Multiprocessing with 3 cores or more cores.

Added setting properties for RZT2 CR52 secondary project to No. 5 of
Multiprocessing with 2 cores and No. 3 of Multiprocessing with 3 cores
or more cores.

p.154

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for IAR EWARM” chapter.

Added project clean to the procedure for modifying and re-running
existing projects to No. 13 of Multiprocessing with 2 cores and
Multiprocessing with 3 cores or more cores.

Nov.28.25

All

Updated documentation for RZ/N2 FSP v3.1.0.
Removed contents for RZ/N2 FSP v3.0.0.

p.87

Updated “7.1 Known Issues” chapter.
Resolved issue No. 49.

p.121

Updated “=J —! 2RIENROND A, T=T7—IBRITNAOD
D F¥ A, ”chapter.

. Resolved limitations No. 16, No. 23.

Added new issue No. 24.

p.134

Updated “=F —1 ZRBIERRON Y /AL, =TI SRITHEOH
D ¥ A, ”chapter.
Removed “For RZ/N2 FSP v3.0.0".

The function to add the loop part was changed to
R_BSP_WarmStart_StackLess() for RZ/N2 as target device.

p.145

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e2studio” chapter.

Updated setting properties for RZN2 CR52 secondary project to No. 5
of Multiprocessing with 2 cores and No. 3 of Multiprocessing with 3
cores or more cores.

4.00

Feb.27.26

p.9

Updated SEGGER J-Link version.

p.25

Updated Tool chain and FSP versions.

p.40

Added debug configuration for CA55 secondary project to section 4.7
“Debug and Run for Multiprocessing”.

p.56

Added new section “5.3.2.1 NOTE: Configure IAR EWARM Project”

p.90

Updated “7.1 Known Issues” chapter.
Added new issue No. 50.
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p.126 Updated “T. 7 —! ZRITEB RO XA, =T7—IBRITREOH
D F¥ A, ”chapter.
Added new issues No. 25, 26, 27, 28.

p.159 Set “Primary project” to “-” at “Reset at the beginning of connection” in
case of “Other cores” at table 27.

4.10 May.20.26 | p.8 Added e?studio installation steps into section 2.1.

p.25 Added new section “2.2 FSP Setup ”

p.34 Swap chapter number between “Set up the Evaluation Board” and
“Starting Development Introduction”.

p.62 Corrected default value of “Prevent Releasing the Reset of the CM3
Core” setting as Yes at step 3.

p.120 Updated “7.1 Known Issues” chapter.

p.151 Added new issues No. 51, 52.

p.152

p.154 Updated “=. 5 —! ZREN ROV /A, TT7—! BRILNROD
D F¥ A, " chapter.
Resolved issue No.24.

4.20 Aug.11.26 | All Updated naming from “RZ/T2, RZ/N2” to “RZ/T, RZ/N".

p.1 Added new device RZ/T2N.

p.6 Added new RZ/T2N board User’'s Manual in Section 1.3.1 Evaluation
Board User’'s Manual.

p.8 Added information for RZ/T2N in Section 2.1.2.1 Obtaining an RZ MPU
Kit.
Updated Windows version to Windows 11 in Section 2.1.2.2 PC
Requirements.

p.17 Updated J-Link version to v9.44 in Section 2.1.4 e?studio installation
for Linux PC.

p.23, Updated RZ FSP version to v4.2.0 in Section 2.2.1 Installation of FSP

p.28, using Platform Installer, Section 2.2.2 Installation of FSP using

p.30 Package Installer
Installation of FSP using Package Installer and 2.2.3 Installation of
FSP Packs using a Package Zip file.

p.33 Updated RZ FSP version to v4.2.0, e2studio version to 2026-07, J-Link
version to v9.44 in Table 1.

p.43- Added new Section 3.4.5 RZ/T2N Evaluation Board.

p.45

p.66 Added new information for RZ/T2N Evaluation Board in Section 4.6
Run the Blinky Project.

p.74 Added new note for RZ/T2N in Section 5.3.1 Prerequisites.

p.94 Added new information for RZ/T2N Evaluation Board.

p.115- Added new column for RZ/T2N and updated related known issues in

p.119 Table 20 =5 —! ZRIEHBRONY E¥ A, .

p.121 Added new known issues No. 53, No. 54 in Table 20.

Resolved known issues No. 33, No. 51 in Table 20.
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p.152- Added new column for RZ/T2N and updated related software

p.153 limitations in Table 21.

p.155, Added new software limitations =5 —! SRR RO R A, , =

p.157 Z—I BRIEBROND ¥ A, inTable 21.
Resolved software limitation No. 26 in Table 21.

p.170 Correct typo from “2. (IAR EWARM) (RZ/N2H Only)” to “2. (IAR
EWARM) (RZ/T2H Only)”.

p.171, Added new information for board RZ/T2N Evaluation Board in Table

p.173 22, Table 23.

p.178 Corrected the End Address for RZT2H Evaluation Board, RZN2H
Evaluation Board in Table 23.

p.181, Added device RZ/T2N in Table 24, Table 26, Table 28, Table 30, Table

p.183, 31, Table 32, Table 33, Table 34, Table 35.

p.187-

p.189,

p.191-

p.192,

p.196-

p.197

4.30 Nov.13.26 | All Changed the CR52 core number notation from CPUO/CPU1 to

Core0/Core1 to align with the notation used when creating a project.

p.17 Updated J-Link version in Section 2.1.4 e2studio installation for Linux
PC.

p.23, Updated RZ FSP version to v4.3.0 in Section 2.2.1 Installation of FSP

p.28, using Platform Installer, Section 2.2.2 Installation of FSP using

p.30 Package Installer, and Section 2.2.3 Installation of FSP Packs using a
Package Zip file.

p.33 Updated RZ FSP version to v4.3.0, e2studio version to 2026-10, J-Link
version to v9.70 in Table 1.

p.52 Removed information about multicore debugging in Section 4.3 Create
a New Project for Blinky.
Moved information about Flash Boot mode from the Appendix to
Section 4.3 Create a New Project for Blinky.

p.61 Removed Section 4.4.1 Build and moved the content to Section 4.4
Build the Blinky Project.
Removed Section 4.4.2 Build for Multiprocessing and moved the
content to Section 10. Appendix. How to Create and Debug FSP
Projects for Multiprocessing for e?studio.

p.65 Removed Section 4.7 Debug and Run for Multiprocessing and moved
the content to Section 10. Appendix. How to Create and Debug FSP
Projects for Multiprocessing for e2studio.

p.71 Updated the note for RZ/T2N in Section 5.3.1 Prerequisites.

p.72 Removed information about multicore debugging in Section 5.3.2

Create a New Project.

Moved information about Flash Boot mode from the Appendix to
Section 5.3.2 Create a New Project.
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p.86 Removed Section 5.3.3.1 Build and moved the content to Section 5.3.3

Build the Project.

Deleted Section 5.3.3.2 Build for Multiprocessing and moved the
content to Section 11. Appendix. How to Create and Debug FSP
Projects for Multiprocessing for IAR EWARM.

p.90

Removed Section 5.3.5 Debug for Multiprocessing and moved the
content to Section 11. Appendix. How to Create and Debug FSP
Projects for Multiprocessing for IAR EWARM.

p.109

Removed the individual Known Issues entries and added a link to
GitHub Issues.

Updated Section 7.2 Tool Software Limitations.
J Resolved issue No.15 and No. 25.
J Added new limitation No. 31.

p.109

Removed Section 8.1 How to Debug the FSP Project with Flash Boot
Mode and moved the content to Section 4.3 Create a New Project for
Blinky and Section 5.3.2 Create a New Project.

p.115

Added new section 8.2 How to Program an ELF File to Flash Memory.

p.119

Added Sections 10.1 Debug Primary CR52 Core0 or CA55 Core0 (All
Devices) through Section 10.4 Standalone Primary CA55 Core0
(RZ/T2H, RZ/T2N, or RZ/N2H) and divided the procedures by use
case.

Added a note explaining the build order for multiprocessing projects in
Section 10.2 Standalone Primary CR52 Core0 (RZ/T2M or RZ/T2ME).

p.131

Added Sections 11.1 Debug Primary CR52 Core0 or CA55 Core0 (All
Devices) through Section 11.4 Standalone Primary CA55 Core0
(RZ/T2H, RZ/T2N, or RZ/N2H) and divided the procedures by use
case.

Added a note explaining the build order for multiprocessing projects in
Section 11.2 Standalone Primary CR52 Core0 (RZ/T2M or RZ/T2ME).

p.147

Added new chapter 12. Appendix. How to Create a CMake Project
using e2studio.

p.149

Added new chapter 13. Appendix. How to Create a CMake Project
using FSP SC.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

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

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

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

become possible.
5. Clock signals

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

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Viu (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LS| is not guaranteed.
8. Differences between products

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



Notice
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(Note2)

Corporate Headquarters

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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