REN ESAS Application Note

RZ/T2, RZIN2
Getting Started with Flexible Software Package

Introduction

This manual describes how to use the Renesas Flexible Software Package (FSP) for writing applications for
the RZ/T2, RZ/N2 microprocessor series.

Target Device

RZ/T series: RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H
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 e2
studio

(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 CA55) incorporated on RZ/T2 and
RZ/N2.

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/T2,
RZ/N2 series of MPU devices. The e? studio 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 3 party IDE and toolchain.

For creating the RZ/T2, RZ/N2 project, the FSP SC can currently be used with IAR Systems Embedded
Workbench for Arm (IAR EWARM) with IAR toolchain for Arm.

1.2.4 FSP Documentation

The related file, “FSP Documentation” contains HTML documentations describing the features, APls, and
usage notes regarding the BSP and HAL drivers implemented as FSP modules and interfaces. After clicking
the “index.html” in “FSP Documentation” to open the introduction page on your HTML browser, the
reference documents for utilizing each FSP module and interface can be read from the 'API Reference'
menu.

RO1AN6434EJ0410 Rev.4.10 Page 5 of 213
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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

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 Renesas website by entering their Document No. into a search box.
e  URL: https://www.renesas.com/

Snesas )
;{E\G IDEAS FOR EVERY SPACE I O\ g @ e

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.

e RZ/T, 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 by e? studio or FSP SC (for IAR EWARM), and this Getting
Started includes a tutorial for both tools; the chapters you should read change.

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 e? studio for utilizing FSP.
e  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 described based on e? studio, but most of the explanations are applied to the
FSP SC.
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2. Starting Development Introduction

2.1 e? studio setup

2.1.1 What is e? studio

Renesas e? studio is a development tool encompassing code development, build, and debug. e? studio 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

2.1.2.2 PC Requirements
The following are the minimum PC requirements to use e? studio:

¢ Windows 10 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 Renesas website for free. Please check
the detailed information from: https://www.renesas.com/e2studio. Note that the user has to log in to the
Renesas account (in the MyRenesas page) for the software download.

2.1.3.2 Installation of e? studio IDE

1. Double-click on the e? studio installer to invoke the e? studio installation wizard page. First, you need to
select the Install Type. In this material, it is expected that Custom Install will be selected. Then, click [Next
>] to continue.

Note: If e? studio was installed in your PC, the option to modify, remove the existing version, or install the e2
studio will be displayed in a different location.
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A Renesas e studio Setup (m} X
= .
Renesas e? studio Setup RE N ESAS

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)
&) This installs e® studio in Lite Made.
This mode offers a simplified experience focused on simple code editing & debugging with only important features

Standard Install

Custom Install

e Custom installation of &
T e is allows you ct 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.

BN Renesas e studio Setup (m} X
2 .
Renesas e? studio Setup :{E N ESAS

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)
&) This i s e studio in Lite Made.

This mode offers a simplified experience focused on simple code editing & debugging with only important features
Standard Install
= ) This i Is e stu

Custom Install

e Custom installation of e* stud
This mode is 5

< Back Install Cancel

Figure 3. e? studio installation wizard

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

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

o X

RLENESAS

Install directory ready
v Install Location:

@ Welcome

° Prerequisite software already installed

Internet connection available

Change Proxy Settings..

Ready to install
Software to install:
« Renesas e2 studio

« Java Runtime

« IAR Plugin Managei

« Renesas e2 studio Common Components (Lite)
« Renesas €2 studio Common Components (Full)

« Renesas QF Common Components

« Eclipse CDT Linker Script Editor and DSL

« Just) Adoptium Open)DK Hotspot JRE Complete

A

Instal Cancel

Figure 4. Installation of e? studio — Welcome page

3. Device Families

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

A Renesas e? studio Setup
Renesas e’ studio Setup

Select the device families you wish to install support for

a X

RLENESAS

B RX
] g=3v3

W RE
Ulfre

[1RENESAS Synergy

—_acdAdialnn DA
Select All

Build & Debug support for Renesas RE devices

Welcome O A% RA
: Lo RA Build, Debug & Code Generation support for Renesas RA devices
Device Families
RZ
g :
Build, Debug & Code Generation support for Renesas RZ devices
AW RL78

O
RU78S Build, Debug & Code Generation support for Renesas RL78 devices

Build, Debug & Code Generation support for Renesas RX devices

- (mm RH850
RHB850 Build, Debug & Code Generation for Renesas RH850 devices

Build, Debug & Code Generation support for Renesas Synergy devices

Instal Cancel

Figure 5. Installation of e? studio — Device Families

4. Extra Features

Select Extra Features (i.e., Language packs, SVN & Git support, RTOS support...) to be installed. For

non-English language users, please select Language packs at this step if needed.

Click the [Next] button to continue.

RO1AN6434EJ0410 Rev.4.10
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&N Renesas e? studio Setup O X

Renesas e” studio Setup RE N E SAS

Select the extra features you wish to install

Welcome Japanese Language Support
O =]
Device Families
Chinese (Simplified) Language Support
@ Extra Features 0 ) Simcd) angusge Sugeo
Chinese (Traditional) Language Support
D -
Git Integration
D - -
Git SCM Support
Terminals
0 =) . )
ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet
Select All

| cBack 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.

EA Renesas e studio Setup [m] X
Renesas e’ studio Setup
LENESAS
Welcome Select the components you want to install.

Device Families
[0 Renesas Synergy Family Support
Extra Features

BiToumie [ Renesas DA Family Support

Features Renesas FSP Smart Configurator Core

Renesas FSP Smart Configurator ARM

([0 Renesas RISC-V MCU Support
Renesas QE Common Components
(O Git integration for Eclipse

% (J Additional Tools

(I ThA Tarminal 74 &M

Select All Optional Deselect All Optional

Size of install: 938.1 MB

Figure 7. Installation of e? studio — Features

6. Additional Software
Select additional software (i.e., compilers, utilities, QE...) to be installed. Be sure to select the following
item 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)

RO1AN6434EJ0410 Rev.4.10 Page 11 of 213
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Renesas e’ studio Ssetup X
Renesas e’ studio Setup
Select the additional software you wish to install L E N ESAS
Welcome Renesas QE
Device Families ~ I Renesas Al
=
Sta Raatures @ Renesas Al Navigator 1.2.0
& Al Transfer Learning Toel Plugin 1.2.0
Customise
Sttt {5 Al Model Conversion Tool Plugin 1.2.0

Additional
Software

Renesas Toolchains && Utilities

* B GCC Toolcha

ins && Utilities

IBNLJ ARM Embedded 13.3-Rell 13.3.1. 1.0 GB

GNU ARM Embedded 12.2-Rell 12.2.1.arm-12-24 1000 B

€ GCC ARM A-Profile (AArch64 bare-metal) 13.2.Rell  13.2.1 1000 B|

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.

For more details on the installation of Additional Software, please see section 2.1.3.3.

7. License Agreement

Installation of e? studio — Additional Software

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

B Renesas e studio

Renesas e’ studio

Welcome
Device Families
Extra Features

Customise
Features

Additional
Software

@ Licenses

Setup [m] X
Setup
RRENESAS
Please read and accept the ing Software
Renesas e2 studio License Terms and Conditions for RENESAS e2 studio ~

<

OpenJDK License Agreemen
ARM DS-5 Toolchain Integra
IAR Plugin Manager

This Renesas e2 studio license agreement ("Agreement”) is between the
entity on whose behalf you are entering into this Agreement ("Client")
and Renesas Electronics Corporation, a Japanese company with its
registered office at 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
("Renesas”). YOU SHOULD READ THIS AGREEMENT CAREFULLY, AS IT
CONSTITUTES A BINDING CONTRACT BETWEEN CLIENT AND RENESAS.
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 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

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

< Back Insta Cancel

Figure 9.

8. Shortcuts

Installation of e? studio — Licenses

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).

RO1AN6434EJ0410 Rev.4.10
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A Renesas € studio Setup m} X
Renesas e’ studio Setup

RENESAS

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. Please confirm the contents and click the [Install] button to
install the Renesas e? studio IDE.

A Renesas e* studio Setup [m} X

RENESAS

~
Welcome Ready to install
Device Families Software to install:

« Renesas e2 studio

Extra Features

Renesas e’ studio Setup

« 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

SRS * Renesas FSP Smart Configurator Core
Drivers « Renesas FSP Smart Configurator ARM
* Renesas QF 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
b e M a5 N e A

| <ﬁack' B Next > | Cancel

Figure 11. Installation of e? studio — Summary

10.Installing

The installation is performed. Depending on selected items of additional software, new dialog prompts
may appear during the installation process. Please see the chapter 2.1.3.3 for more detailed information.
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11.Results
Click the OK button to complete the installation.

A Renesas e? studio Setup a X
2 "
Renesas e? studio Setup RE N E SAS

Welcome Installation of €2 studio is complete.
Bl Please click OK to close.
Extra Features

Customise [ Launch €2 studio?
Features View Release Notes?
Additional View What's New?
Software

Licenses
Shortcuts
Drivers
Summary

Installing...

@ Results

Figure 12. Summary Page

RO1AN6434EJ0410 Rev.4.10 Page 14 of 213
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Installation of Additional Software
As mentioned in section 2.1.3.2, the additional software listed below is essential for RZ FSP.

¢ GNU ARM Embedded 13.3-Rel1.
e GNU ARM A-Profile (AArch64 bare-metal) 13.2.Rel1.

In this section, the detailed procedure for installing this tool.
¢ 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 the installation process.

{37 Arm GNU Toolchain 13.3.rel1 arm-none-eabi = X &7 Arm GNU Toolchain 13.3.rel1 arm-none-eabi = X
) License Agreement
Welcome to Arm GNU T.OOQCham Please review the license terms before installing Arm GNU Toolchain 13.3.rel1 k ) )
13.3.rell arm—none—eabi Setup Ao aabi;

Press Page Down to see the rest of the agreement,
Setup will guide you through the installation of Arm GNU

Toolchain 13.3.rel1 arm-none-eabi. “ontains code from project GNU Binutils (https: //www.gnu.ora/software binutils/), A
IGNU Debugger (https: //www.gnu.org/software /adb/) under the following license(s).

It is 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 GNU GENERAL PUBLIC LICENSE

computer. Version 3, 29 June 2007

Click Next to continue. 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 1agree | Cancel

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

Choose Install Location <
Choose the folder in which to install Arm GNU Toolchain 13.3.rel1 arm-none-eabi. k ¢ 7 Completing Arm GNU Toolchain

13 3.rell arm—none—eabi Setup

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

Arm GNU Toolchain 13.3.rel1 arm-none-eabi has been
installation,

installed on your computer.

Click Finish to dose Setup. 4

[[]show Readme
[ taunch geovar.bat
[iAdd path to er
[[] Add registry infor

Destination Folder

[ogram Fies (x85)¥Arm GNU Toolchain arm-none—eabi¥13.3 rel1] IR Y 08

Space required: 1.1GB
Space available: 4.9 GB

Figure 13. Installation of GNU ARM Embedded Toolchain

e 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.
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L Arm GNU Toolchain 13.2.Rel1 aarchéd-none-elf

Tooclchain 13.2.Rel] aarché4-none-elf,

computer,

Click Next to continue.

1

[ Next> |

| Choose Install Location
Choose the folder in which to install Arm GNU Toolchain 13.2.Rel] aarché4-none-eif.

Setup will install Arm GNU Toolchain 13.2.Rell aarch&4-none-eif in the following folder. To
install in a different folder, dick Browse and select another folder. Click Install to start the

installation.

Destination Folder

ram Files (x36) \Arm GNU Toolchain aarché<4-none-eifi13, 2 Rell

Space required: 789.8 MB
Space avadable: 5.5 GB

Welcome to Arm GNU Toolchain
13.2 Rel1 aarch64-none-elf Setup

It is recommended that you dose all other applications
before starting Setup. This wil make it possible to update
relevant system files without having to reboot

Browse...

| | License Agreement

Please review the boense terms before instaling Arm GNU Teolchain 13.2.Rel1
aarché4-none-eif.

Press Page Down to see the rest of the agreement.

Setup wil guide you through the installation of Arm GNU

:fmtorscodc from project GNU Binutis (h w.gnw.org 5o ftware binutis),
jah (b wvews. grug. 90 50 /) under the following icense(s). |

GMNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

your

| apyright (C) 2007 Free Software Foundabon, Inc. <htip://fef.orgl>
eryons i permitted to copy and distribute verbatim copiss
this icense document, but changing it is not alowed.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
b agreement to instal Arm GML Toolchain 13.2.Rel1 aarch64-none-oif,

Cancel

' Completing Arm GNU Toolchain

13.2.Rel1 aarch64-none-elf Setup

W

Arm GMU Toolchain 13.2.Rel1 aarché4-none-eif has been
installed on your computer,

Click: Finish to dose Setup.

Show Readme
_| Laundh geovar bat
18 Add path to environment variable
1B Add registry information

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.

2.1.4.1 Download
The following files are required to download before installation.

SEGGER J-Link driver
Please download the driver V8.60 or later from:
https://www.segger.com/downloads/jlink

e? studio IDE installer

e? studio IDE installer package can be downloaded from Renesas website for free. Please 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.
e SEGGER J-Link driver
1. Open a terminal window and enter the commands below.
sudo dpkg -i JLink_Linux_V7860_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_V860_x86_64.deb

e e?studio IDE

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

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

User needs to select Install Type as shown below. In this material, it is expected that Custom Install is

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

RENESAS

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
L) This installs e? studic in Advanced Mode.
This mode offers all extended debugging functionality and other advanced features

-1

Figure 17. Installation of e? studio — Welcome page

RO1AN6434EJ0410 Rev.4.10
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3. Welcome page (Cont’d)
The user can change the installation folder by clicking [Change...].
Click [Next] to continue.

Note 1: If you would like to have multiple versions of e? studio, please specify a new folder here.
Note 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:

Prereq e already i lled

Change Proxy Settings...

Ready to install

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

A—
Cones)
o

° Internet connection available

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 :{E N ESAS

Select the device families you wish to install support for

Welcome A RA
@ Device Families RA Build, Debug & Code Generation support for Renesas RA devices

AW RZ

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

AW RL78

RUT78 Build, Debug & Code Generation support for Renesas RL78 devices

W RX

X Build, Debug & Code Generation support for Renesas RX devices

R RH850
RH850 Build, Debug & Code Generation for Renesas RH850 devices

AW RE

ReE Build & Debug support for Renesas RE devices

@ Linux on Renesas RZ

P—

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, please select Language packs at this step if needed.

Click the [Next] button to continue.

Renesas e? studio Setup X

Renesas e* studio Setup :{E N E SAS

Select the extra features you wish to install

Welcome Japanese Language Support

Device Families

@ Extra Features /E\ Chinese (Simplified) Language Support
L,J Chinese (Traditional) Language Support
(=
N Git Integration
(&) )
— Git SCM Support
= Terminals
(=)
N ANSI/Vt102 compatible Terminal support for Serial, ssh and Telnet
Select All

Shack 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.

EA Renesas e? studio Setup O X
2 "
Renesas e? studio Setup RE N ES AS

Welcome Select the components you want to install.

Device Families
< [JRenesas Synergy Family Support (#% e %)
Extra Features

GUSTO T < [J Renesas DA Family Support ( )

Features Renesas FSP Smart Configurator Core ( )

Renesas FSP Smart Configurator ARM ( witw )

> [J Renesas RISC-V MCU Support (% trice #)

> Renesas QE Common Components (% 1 v #)
[ Git integration for E(IiDS.E (= L )

% [ Additional Tools (2% ' . #)

M T Tarmino ' A

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.

BN Renesas e studio Setup o X

Renesas e studio Setup RE N ESAS

Select the additional software you wish to install

Welcome [[] Renesas QE
Device Families [ Renesas A
w [] Renesas Toolchains && Utilities
Extra Features [) Renesas E2 Self-Checking Program V1.0200 v1.02.00 1000 B
Customise [[] Renesas E2 Lite Self-Checking Program V1.00.00 v1.00.00 1000 B
Features [] Renesas E1, E20 Self-Checking Program V1.01.00 v1.01.00 10008
o v GCC Toolchaing && Utilities
Additional | [~) GNU ARM Embedded 13.3-Rel1 1331 197.6 M8 |
Software T GNU ARM Embedded 12.2-Rell 122.1.arm-12-24 1000 8
[[] GNU ARM Embedded 6 20172 6.0.0.2017g2 1000 B
| 41 GCC ARM A-Profile (AArch64 bare-metal) 132Rell 1321 10008 |
T T GCC ARM A-Profile (AAChG4 bare-metal) 10.3 202107 10.3.0.2021-07 1000
[] LibGen for GNU ARM Embedded 1202404 1000 8
[] LibGen for GNU AARCH64 Embedded 1202404 1000 8

[] Renesas RA FSP

381.5 MB download required

< Back Insta Cancel

Figure 22. Installation of e? studio — Additional Software
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8. License Agreement
Read and accept the software license agreement. Click the [Next] button. Please note that the user
must accept the license agreement; installation cannot continue.

Renesas e” studio Setup x
Renesas e’ studio Setup
RENESAS
Welcome Please read and accept the following Software Agreements
Device Families Renesas e2 studio License Terms and Conditions for RENESAS e2 studio
Extra Features OpenlDiLicense égree" This Renesas e2 studio license agreement (*Agreement”) is
Cuctamise ARM DS-5 Toolchain Integ petween 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 "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 or any portion of the Renesas

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

= BaCk -l Cance'

Figure 23. Installation of e? studio — Licenses

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

Note: If €2 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 Shortcuts 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

Sk Sapeel

Figure 24. Installation of e? studio — Shortcuts
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10.Summary
The components to be installed are shown below. Please confirm the contents and click the [Install]
button to install the Renesas e?studio 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 Compenents (Lite)
* Renesas €2 studio Commaon Components (Full)
Additional « Renesas e2 studio Common Components for ARM Devices
Software
Licenses * Renesas e2 stud?o 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 |RE 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 performed. 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 a -

Additional o
Software

. Useful Links:
Licenses

Shortcuts

Summary

Installing...

@ Results

Figure 26. Summary Page
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2.2 FSP Setup
In this section, 3 ways of FSP installation are described.

2.2.1 Installation of FSP using Platform Installer
This section describes how to install FSP using Platform Installer setup_rzfsp_v4_1_0_e2s_v2026-04.1.exe
showcased here.

1. Double-click setup_rzfsp_v4_1_0_e2s_v2026-04.1.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 e2 studio was installed on your PC, the option to upgrade the existing version or install e2 studio to a

different location will be displayed.

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

Install Type
Select Install Type:

] Quick Install

Default installation of e studio, FSP & GCC ARM Embedded

O Custom Install

Custom installation of e* studio, FSP & GCC ARM Embedded

2 : ; L

Figure 27. FSP Platform Installation Wizard

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

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

@ Welcome

Flexible Software Package (FSP)

° Install directory ready
ange. ]
° Prerequisite software already installed

° Internet connection available
t 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 e

with e* studio

“w [ RENESAS

A

Next > Instal Cancel

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, please select Language packs at this step if needed. Then, click the [Next]

button to continue.

Renesas Flexible Software Package (FSP)
Select the extra features you wish to install
Welcome -

O b

@ Extra Features
O -
(] "
O -
(]
Select All

with e? studio

“wr :RENESAS

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

< Back nstal Cancel

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, please
check those and then click [Next >].

R Flexible Software Pack: FSP, ith e* studi Seti
enesas exible Software Package (FSP) with e” studio etup RENESAS

Welcome Select the companents you want to install.

Renesas e2 studio ~
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 All Optiona

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 Setu
g * :RENESAS

Select the additional software you wish to install

Welcome [+ [ Renesas RZ FSP
Renesas FSP for

Device Families .
v [] Renesas RZ Toolchains

Extra Features

GNU ARM Embedded 12.2-Rel1 12.2-Rell
Customise GNU ARM Embedded 13.3-Rell 13.3-Rell
Features GCC ARM A-Profile (AArch64 bare-metal) 13.2-Rel1 13.2-Rel1
Additional [J Renesas QF

Software

0 B4 0-FHAETT.

< Back | A A=) Cancel

Figure 31. FSP Platform Installer — Additional Software

6. Licenses
Please read and accept the Software License Agreements to be listed and click [Next >].
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Renesas Flexible Software Package (FSP)

Welcome
Extra Features Renesas e2 studio

Customise
Features

Additional
Software

@ Licenses

<

Please read and accept the following Software Agreements

with e’ studio |

s I ENESAS

License Terms and Conditions for RENESAS e2 studio ot

This Renesas e2 studio license agreement ("Agreement”) is between the
entity on whose behalf you are entering into this Agreement ("Client”) and
Renesas Electronics Corporation, a Japanese company with its registered

| |office at 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan ("Renesas”). YOU
SHOULD READ THIS AGREEMENT CAREFULLY, AS IT CONSTITUTES A
BINDING CONTRACT BETWEEN CLIENT AND RENESAS.
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

..... Print all.

< Back Cancel

Figure 32. FSP Platform Installer — Licenses

7. Shortcuts

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

Note: If €2 studio was installed in another location, it is recommended to rename it to distinguish it from the

other e? studio(s).

Renesas = | Flexible Software Package (FSP)

Welcome

Extra Features

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

with e? studio

s . RENESAS

In start menu group: |Renesas!

Customise
Features

Additional
Software

Licenses

@ Shortcuts

£ Restore Default

__ﬂen > Insta

< Back Cancel

Figure 33. FSP Platform Installer — Shortcuts

8. Summary

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

install the Renesas e? studio IDE.
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Renesas Flexible Software Package (FSP)" with e? studi Set
) e Package (S studio * :RENESAS

~
Welcome Ready to install
Extra Features Software to install:

* Renesas e2 studio

Customise
« Java Runtime

EulG « Renesas FSP Smart Configurator Core
Additional « GCC for Renesas RZ Build Support
Software » Renesas RZ Common

, « Renesas RZ Debug Support
Licenses

« Just) Adoptium Open/DK Hotspot JRE Complete
Shortcuts » openjfx.media.feature

« openjfx.standard.feature

* openjfx:swing.feature

@ * openjfx.swt.feature
Summary + openjfxweb.feature

Drivers

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

_.T.‘_ﬂf’fl?... — Next Cancel

Figure 34. FSP Platform Installer - Summary

10.Installing...

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

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

Renesas ©  Flexible Software Package (FSP with e? studio Setu,
i * RRENESAS

Welcome ion of R - Flexible Package (FSP)  with e’ studio § is complete.

Extra Features 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

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_v4.1.0.exe is showcased here. Please note that it is for the Windows
Host PC only.

1. Quit e? studio.

2. Invoke RZ_FSP_Packs_v4.1.0.exe.

3. Click [Next >] to start the installation.

{31 Renesas RZ FSP 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 frz/ <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.

€3 Renesas F

RZ FSP v4 & |

- 2 ENES/AS  rlease review the license terms before installing Renesas RZ FSP
v4,

https: //qithub. comfrenesas/rz-fsp blob/master L ICENSE.md

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

< Back Cancel

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

(7 Renesas RZ FSP v4  Setup = X

Choose Install Location |
- QE NES/AS  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 e2 studio is installed

e ‘Renesas\eZst‘udlc‘ Browse...

Space required: 209.4 MB
Space available: 4.1 GB

< 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 close Setup.

18 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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Installation of FSP Packs using a Package Zip file

No Package installer is available for the Linux Host PC, and therefore, you need to install FSP Packs with
RZ_FSP_Packs_v4.1.0.zip. This section describes how to install it. Please note that the same installation

procedure is valid for the Windows Host PC.

1. Download RZ_FSP_Packs_v4.1.0.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 <e2 studio installation directory>/Internal/projectgen.

oD » (C)0OS > Renesas » e2studio > internal
D = i TN Sort v = View v
Name Date modified
|| Renesas.RZ.4. .pack 4/18/2026 10:36 PM
D Renesas.RZA.4 .pack 4/18/2026 10:36 PM

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

[] Renesas.RZA GCC_ASM.4 pack

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
5 KB

1,794 KB
2 KB

2 KB
5KB
5KB
5KB
131 KB

63 KB

Figure 40. FSP Packs on e? studio installation directory

3. Atthe 1st invocation of e? studio after the extraction, FSP should be automatically installed.
4. You can check if the installation is successful by following the procedure below:
e Click Help > CMSIS Packs Management > Renesas RZ

u
365 Renesas Al Window' Help.

CuleshiftsL

& NotCon

Figure 41. CMSIS Packs Management (1)

o If FSP is successfully installed, 4.1.0 should be listed under FSP as shown below:
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@8 CVSIS Packs Management - Renesas RZ (m] X

Packs location:

internal\projectgen\rz_fsp\packs

Show in System Explorer...

Available Packs B|l® 4+

Category Version Status
v [EE] Fsp
> 3 410
> FSP Companions
> Generic

Search

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

To develop applications with RZ/T2 FSP and RZ/N2 FSP, start with the Evaluation Board and the Renesas

Starter Kit+ (RSK+).

The Evaluation Board and RSK+ for RZ/T2 an
the e? studio.

d RZ/N2 CPU Board are designed to seamlessly integrate with

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

L]
P A
it Wy

CPU Board

USB Type-C (for power supply)

Figure 43. System Configuration Example — with Evaluation Board

For the details, please refer to the related document, “1.3.1 Evaluation Board User’s Manual”.
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3.3 Supported Emulator
3.3.1 SEGGER J-Link
SEGGER J-Link can be used on Renesas €e? studio only for debugging on RZ/T2 and RZ/N2 devices.
Renesas e? studio 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/T2 and RZ/N2 devices with J-Link BASE V11 and J-Link OB-S124.
For the details on SEGGER J-Link, please see the SEGGER website.

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

Table 1. Verified Operating Environment

Series Device FSP version e? studio version J-Link Software
version
RzZ/T RZ/T2M, RZ/T2L, RZ FSP v4.1.0 2026-04.1 V8.60
RZ/T2ME, RZ/T2H
RZ/N RZ/N2L, RZ/N2H

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

https://en-support.renesas.com/knowledgeBase/20736714

3.3.2 IARI-Jet
IAR I-jet can be used on IAR EWARM only for debugging on RZ/T2 and RZ/N2 devices.
For the details on I-jet, please 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, please refer to the manual of the RSK boards listed in the chapter 1.3.1. For the sample
codes available on Renesas website, please 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) for switching 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".

B
. RENESAS

[

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) for switching 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), and then LED4 is lit.

B
. RENESAS
3 K RITM

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.
When using a USB cable (Type-C), connect it to the USB connector “CN5” of the RSK+RZT2M board.
When connecting the AC / DC adapter, connect it to the USB connector “CN6” of the RSK+RZT2M

board.

, RENESAS

Figure 47. How to 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, please refer to the manual of the RSK boards listed in chapter 1.3.1. For the sample
codes available on Renesas website, please 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)
SW4.2 ON
SW4.3 ON
SW4.4 ON ATCM wait cycle = 0 wait
SW4.5 ON JTAG mode = Normal mode
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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) for switching 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) for switching 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), and then the LEDG is lit.

RENESAS 107

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. How to Power Supply for RSK+RZT2L

3.4.3 RSK+RZT2ME
For each setting, see 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, please refer to the manual of the evaluation board listed in chapter 1.3.1. For the
sample codes available on Renesas website, please 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 CPUO 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) for switching the debug connection so that the RZ/T2H evaluation board
can use the emulator connected to the JTAG connector (CN61).

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) for switching 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 the 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 12-V or 5-V power supply; the

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

Figure 55. How to Power Supply for RZ/T2H Evaluation Board
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3.5 RZIN Series Board Setup
3.5.1 RSK+RZN2L

3.5.1.1 Boot Mode
The operation mode settings for the RSK+RZN2L 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, please refer to the manual of the RSK boards listed in chapter 1.3.1. For the sample
codes available on Renesas website, please refer to the documentation included with each code and
implement the appropriate board settings, respectively.

T

e
.-
-
-
-0
e

Figure 56. Switch Position of Operation Mode Settings for RSK+RZN2L

Table 5. 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) for switching 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.

=

Figure 57. 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) for switching 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), and then the LED4 is lit.

s

Figure 58. 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.

“RENESAS
L of

Figure 59. How to Power Supply for RSK+RZN2L

RO1AN6434EJ0410 Rev.4.10 Page 45 of 213
May.20.26 RENESAS



RZ/T2, RZ/N2

Getting Started with Flexible Software Package

3.5.2 RZ/N2H Evaluation Board
3.5.2.1 Boot Mode

The operation mode settings for the RZ/N2H 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, please refer to the manual of the evaluation board listed in chapter 1.3.1. For the
sample codes available on Renesas website, please refer to the documentation included with each code and

implement the appropriate board settings, respectively.

Figure 60. Switch Position of Operation Mode Settings for RZ/N2H Evaluation Board

Table 6. 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 CPUO ATCM 0 wait

DSW3.7 ON JTAG Authentication by Hash is disabled.

RO1AN6434EJ0410 Rev.4.10

May.20.26

R Page 46 of 213
KENESAS



https://www.renesas.com/rzn2h
https://www.renesas.com/rzn2h

RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

3.5.2.2 Debugger Connection
If you use a JTAG connection with I-Jet or J-Link,

1. Short the jumper block (JP40) for switching 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 61. 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) for switching 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), and then the LED12 is lit.

Figure 62. 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.
¢  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 12-V or 5-V power supply; the

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

C ADORESS
TEETHLAL

Figure 63. 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 e? studio and running that application on an RZ/T2, RZ/N2 evaluation
board. This chapter guides you through creating projects for single-core processing and multiprocessing with
RAM execution without flash memory. In this chapter, multiprocessing refers to a process in which the CR52
CPUO core is activated first, and the second core (CR52 CPU1 or CA55 Core0) operates after the CR52
CPUO core sets up the second core.

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.
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.

4.3 Create a New Project for Blinky

The creation and configuration of an RZ/T and RZ/N C/C++ FSP Project is the first step in the creation of an
application. The base RZ/T2 pack and RZ/N2 packs include 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 of the cases where RAM execution is used. Refer to Table 7 Project
Creation Procedure (e? studio) to find out which steps are required for your application.

Table 7. Project Creation Procedure (e? studio)

Steps Single-core processing Multiprocessing
RAM Flash boot RAM execution RAM execution
execution mode (Combination of (Other
(CR52 CPUO, CPU1) and combinations)
(CR52 CPUO, CA55
Core0) only) Flash boot
mode
Check tool Appendix
limitations Tool Software Limitations
Erase flash Appendix
memory(if How to Erase Flash Memory
needed)
Create a 4.3 Create a 4.3 Create a 4.3 Create a New Appendix. How
project New Project for New Project for Project for Blinky to Create and
Blinky Blinky Debug FSP
Appendix. How Projects for
to Debug the Multiprocessing
FSP Project in All Cases for
with Flash Boot e? studio
Mode
Build the 4.4.1 Build 4.4.2 Build for
project Multiprocessing
Debug the 4.5.2 Debug Steps 4.7 Debug and Run
project for Multiprocessing
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Run the 4.6 Run the Blinky Project
project

RO1AN6434EJ0410 Rev.4.10 Page 50 of 213
May.20.26 RENESAS



RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

Note for Multiprocessing Projects:

In the case of multiprocessing, two projects with different settings must be created. A project that
starts first is called the primary project and the secondary project that runs after releasing reset by
the primary project is called the secondary project.

The primary project and the secondary project should be created in the same workspace.

The secondary project should be created after the primary project is created in section 4.3 and built
the primary project in 4.4 section.

Follow these steps to create an RZ/T2, RZ/N2 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
3 Open Projects from File System... B Example.. B5P_DONT
Recent Files > BSP_PLAC
[ Other.. Ctrl+N BSP_DONT
Flana Cliann Feow ha ReD DI AF
Figure 64. New C/C++ Project
2. Select All > Renesas RZ C/C++ FSP Project.
3. Click Next.
‘@rewcrcor P ) o x|
GNU for Renesas RZ C/C++ Executable Project
C/CH+ FE== AC/C++ Executable Project for Renesas RZ using the GNU ARM Embedded toolchain.
GNU for Renesas RZ C/C++ Library Project
=S A C/C++ Library Project for Renesas RZ using the GNU ARM Embedded toolchain.
Renesas RZ C/C++ FSP Project
JFS== Create an executable or static library C/C++ FSP project for Renesas RZ.
RZ/A C/C++ FSP Project
FE=N 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
@ Next > Cancel
Figure 65. Renesas RZ C/C++ FSP Project
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4. Assign a name to this new project. An example of naming is shown below.

Table 8. e? studio Newly Created Project Settings (1)

Single-core Multiprocessing Multiprocessing

processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)

(CR52 CPUD) Primary Secondary Primary Secondary
Project Blinky Blinky_primary Blinky_secondary | Blinky_primary Blinky_secondar
name y

5. Click Next. The Project Configuration window shows your selection.

Renesas RZ C/C++ FSP Project —_—

Project Mame and Location

Project name
| Blinky |

B Use default location

< Back Next > Cancel

Figure 66. e? studio Project Configuration Window (Part 1)
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6. Select the board support package by selecting the name of your board from the drop-down list.
In this tutorial, please select either one depending on your device and board.

7. (Multicore device ONLY) Select the Core from the drop-down list.

8. Select toolchains and version, then click Next.

. If there is NO target toolchain, please download the version of the toolchain from the ARM
Developer website and install it.

Table 9. e? studio Newly Created Project Settings (2)

Single-core | Multiprocessing Multiprocessing
processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)
(CR52 . .
CPUO) Primary Secondary Primary Secondary
Board RSK+RZXXX (RAM execution without flash memory)
or RZXXX Evaluation Board (RAM execution without flash memory)
Core CR52 0 or CR52 0 or CR52_10or CR52 | CR52 CPUO CA55 Core0
CR52 CPUO | CR52 CPUO CPU1
IDE Project | e? studio managed build
Type
Toolchains | GNU ARM Embedded 13.3.1.arm-13-24 GNU ARM A-
Profile (AArch64
bare-metal)
13.2.Rel1
Debugger J-Link ARM
(@ Renesas Rz /s v Proec
| Renesas RZ C/C++ FSP Project —
:z::jrSIOH:‘RZTZH Evaluation Board (RAM execution without flas! ..v i;i:‘HD:Z::::Z:BMd(RAMexecmionwnhomﬂmmemory)
[:‘::e' | crs2 cuo -] ;r‘:thOne ;‘;9 1
language: @ C OC++ Processor Cortex-R52
Iez studio managed build v| IJ—LinkARM vl
Im ]
T
@ Back Cance
Figure 67. e? studio Project Configuration Window (Part 2)
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9. Select a bundle file. For the secondary project of multiprocessing, select the primary project as the

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

Table 10. e? studio Newly Created Project Settings (3)

Single-core | Multiprocessing Multiprocessing

processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)

CR52 . :

g)PUO) Primary Secondary Primary Secondary
Preceding None None The primary None The primary
Project project project

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 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 or Smart Bundle Selection

(O None

O Preceding Project: | Blinky_primary

Choose this option if you hav

O Smart Bundle:

Preceding Project/Smart Bundle Details

~ g
8eFggsg
$3238

GNU ARM Embedded

R9A09GO77MA4GRG
CR52.0
CR52.0

e access to the project source code of the bootloader, preceding processor core

or security context.

Figure 68.

e? studio Project Configuration Window (Part 3)
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10. Select the Build artifact and RTOS.

8 Renesas RZ C/C++ FSP Project =] X

Renesas RZ C/C++ FSP Project

Build Artifact and RTOS Selection

uild Artifact Selection RTOS Selection

O Executable [No RTOS -]
* Project builds to an executable file

O static Library
= Project builds to a static library file
() Executable Using an RZ Static Library

* Project builds to an executable file
* Project uses an existing RZ static library project

@ <k o

Figure 69. e? studio Project Configuration Window (Part 4)

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

@ Renesas RZ C/C++ FSP Project
Renesas RZ C/C++ FSP Project <>

Project Template Selection

Project Template Selection

o () Bare Metal - Blinky

Bare metal FSP project that includes 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
w# Bare metal FSP project that includes BSP. This project will initialize clocks, pins, stacks, and the C runtime environment
[Renesas.RZT. pack]

Code Generation Settings

Use Renesas Code Formatter

©) < back Canc

Figure 70. e? studio Project Configuration Window (Part 5)
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Once the project has been created, the name of the project will show up in the Project Explorer window of

e? studio.

Note for the primary project using CR52 CPUO:

If the primary project selects CR52 CPUO as the Core and the secondary or later project uses a
CAb55 core, you need to set "PLLO is released from standby state" and enable PLLO in the Clocks tab

of FSP Configuration.

-] feonfiguration.xm -  studio - o x
file Edit Navigate Search Project RenesasViews Run Window Help

LR 5~ Gy~ Q[ | EGC/Ces {8 FSP Configuration 45 Debug
= [T 775 Configuration x| ==

s é
4| Clocks Configuration #
Generate Project Content
5, Restore Defautts

[£2 | [Mein Clock: 2sMHz  ~>{PLLOT stendby state v|—/ PLLO 1200MHz L E
: e p—
- PLLDs released from standby ate  [PARE I Wy

CLMAO error not mask | | MMF: 111.7kHz ~| | CASSC2CLK 600MHz

[ CASSCICLK 600MHz

<

<

MRR: 1 ~| s CASSCICLKE0OMHz

Modulation rate: 0%

| PLL1 1000MHz CASSSCLKSOOMHz
CLMA1 Enabled ~ [ CRS2COCLK S00MHz  +
CLMA error not mask + [ CR52CICLK S00MHz

|| ETCLKA 200MHz

| ETCLKB 125MHz

< >
Summary | 859 | Clocks | Pins | Internapts| Event Links | Stacks| Components

Figure 71. Enable PLLO in the Primary Project using CR52 CPU0

Now, click the Generate Project Content button in the top right corner of the Project Configuration window to

generate your board-specific files.

45# [Blinky] FSP Configuration X =0

[)
Summary Generate Project Content

Project Summary

RENESAS
Board: RZT2H Evaluation Board (RAM execution without flash memory)
Device: RIA09G077M44GBG
Core: CR52 CPUO
Toolchain: GCC for Renesas RZ
Toolchain Version:
FSP Version:
Project Type:
Location: /Blinky |

Selected software components

Figure 72. e? studio Project Configuration Tab

Your new project is now created, configured, and ready to build.

RO1AN6434EJ0410 Rev.4.10
May.20.26 RENESAS

Page 56 of 213




RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

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 e? studio for the Blinky application.

The clock configuration tab (see 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 e? studio
for the Blinky application.

The pin configuration tab shows the pin configuration for the Blinky application (see 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_ioport

To see the configuration parameters for any of the components, check the Properties tab in the HAL window
for the respective drivers (see 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 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 run #3 again.
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4.4 Build the Blinky Project

Highlight the new project in the Project Explorer window by clicking on it and building it.
When multiprocessing, please refer to Section 4.4.2 Build for Multiprocessing.

4.4.1 Build

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 - €” studio

File Edit Navigate Search enmw'rews Rum—Window—Help — 2. Project > Build Project

4 Debug [ Blinky Debug_Flat =] u{m| AR v}—m; b. Click hammer icon

Bh Project Explorer X 51 G W § = O |45 “[Biinky] FSP Configuraion 52 | ¢ Right click = Build project
......... —_— Summary

Figure 73. e? studio Project Explorer Window

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

[&:;PinCcnnfl'lcts_ X TG BEE-EE B -8-=0O0

ICDT Build Console [Blinky]
‘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 -0Og -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=neon-fp-armv8 -fdiagnostics-parseable-fixits -0g -fmessage-length=¢
‘arm-none-eabi-gcc -mcpuscortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvd -fdiagnostics-parseable-fixits -0g -fmessage-length=t
arm-none-eabi-gce @"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

Gead @ G5568 68564 1ebd4 Blinky.elf

11:46:51 Build Finished. @ errors, @ warnings. (toock 12s5.789ms)

£ > ’
Figure 74. e? studio Project Build Console
4.4.2 Build for Multiprocessing
Build the projects for multiprocessing with the following steps.
1. Create and build the primary project. (1st build of the primary project)
Refer to 4.3 Create a New Project for Blinky and 4.4.1 Build.

2. Create the secondary project and build it.

3.  Build the primary project again. (2nd build of the primary project)
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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 JTAG debugger.

The evaluation board has a JTAG header and requires an external JTAG debugger to connect to the header.

4.5.2 Debug Steps
When multiprocessing, please refer to Section 4.7.
Debug and Run for Multiprocessing.

Note:

The main chapter of this documentation describes a RAM execution without a flash memory project.
When debugging a project with flash boot mode, please also refer to Appendix.

How to Debug the FSP Project with Flash Boot Mode.

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

(RAM exec): The boot mode used in the project is RAM execution without flash memory.

(CR52): The core used in the project is CR52.
(CA55): The core used in the project is CA55.

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

Run  Window Help

Renesas Device Partition Manager
TraceX >
Tracealyzer >

Run Ctrl+F11
Debug F11

O 00

Run History >
O RunAs >
Run Configurations...
Debug History >
Debug As >
Debug Configurations...

¥

Q. Extemal Tools >

Figure 75. e? studio Debugger Configurations Selection Option

e 3 4 - -

Debug As >
Debug Configurations...

Organize Favorites...

Figure 76. 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 [E] Main| %5 Debugger| B> Startup | [[] Common | 1, Source

Project:
Blinky_primary Browse...

C/C++ Application:

Debug/Blinky_primary.elf

Veriables.. | | SearchProject.. | Bfowse..

Build (if required) before launching

< >

Appl;
Filter matched 10 of 12 items PP

@

Figure 77. e? studio Debugger Configurations Window with Blinky Project

3. If you use RAM execution without flash memory boot mode, you need the following configuration.

> Debugger > Connection Settings > Connection

» (RAM exec) Set No to Reset after download to avoid resetting MPU after program download

» (CR52 CPUO) Set Yes to Set CPSR(5bit) after download to set the CPSR register value of
CR52 general register before running the application.

» (CR52 CPU1) Set Yes to Prevent Releasing the Reset of the CM3 Core for debugging.

Table 11. e? studio Newly Created Project Debug Settings (1)

Single-core Multiprocessing Multiprocessing
processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)
(CR52 CPUO) Primary Secondary Primary Secondary
Reset after download | No (default)
Set CPSR(5bit) after | Yes Yes No (default) Yes No (default)
download
Prevent Releasing - - Yes (default) - -
the Reset of the CM3
Core
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B Oebu Contiqurations

Create, manage, and run configurations

Name:[Binky.pimay Debug P
B Mair|| £ Debugger | 8 Startup| ™ Commen | 1, Source|

Debug hardware: FLink ARM | Target Device:  RohosGarer, CRs

Figure 78. e? studio Debugger Configurations Window with Blinky Project (CR52 CPUO0)

4. (CA55) Check and modify the target device and GDB common settings of the CA55 core project to

connect to debugging.

Table 12. e? studio Newly Created Project Debug Settings (2)

Debugging
Debugging (RHSSK)

ng
 Flat

Name: | Blinky_ca5_secondary Debug Flat

] Main | %5 Debugger | B Stertup| [

Common| 1 Source.

Debug hardware: JoLink ARM | Target Device: | Roaoog07mmas cac|

3.
ry Debug,Flat

Fiter matehed 10 of 12 items

bugging (RX, RL7S)

GDB port number:

Connection timeout (s) |30

Additional GDB Server Arguments

Single-core Multiprocessing Multiprocessing

processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)

(CR52 CPUO) Primary Secondary Primary Secondary
Debugger > Target (default) (default) (default) (default) target device
Device
Debugger > GDB (default) (default) (default) (default) aarch64-elf-
settings > GDB > gdb
GDB Command

Create, manage, and run configurations @\

Figure 79. e? studio Debugger Configurations Window with Blinky Project (CA55)
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5. (RZ/T2H CR52 CPU1 and RZ/N2H CR52 CPU1) Set the script file for TCM initialization.

» Debugger > Connection Settings > J-Link

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

8 Debug Configurations

Create, manage, and run configurations

ERPRX BT~ Name: [Blinky_cpu1_secondary Debug Flat
type filtertext £ Main [F5 ebugger] > Startup ] Common] & Source
[E] /o Application
151 C/Ca-+ Remote Appiication Debug hardware: | J-Link ARM | Target Device: |RoAGSGO77M44 CR | | .
T EASE Script

[E] GDB Hardware Debugging GDB Settings  Connection Settings | Debug Tool Seftings
[£] GDB OpenOCD Debugging

[£7] GDB Simulator Debugging (RHESO) . U{.:,E uss
] Java Applet JeLink Serial (Auto)
7] Java Application Settings File Siworkspace loc:/$(ProjName}}/${LaunchConfigNamel jlink X
@ Launch Group [ Script File Siworkspace loc:/$(ProjNamel}/script/initialization TCM.JLinkscrip] ..
T Remote Java Application Tog File Siworkspace_loc:/S(ProjNamel}/JLinkLog1og

~ ¢ Rencsas GOB Barduare D Low Power Handling No

[ Blinky_cpu1_secondary Debug Flat

[ Renesas Simulator Debugging (RX, RL78

 IP Connection
Connection Method P via LAN
Host Name/IP Addressl:port number]
Identitier
Tunnel Server
Port Number
Password
+ Interface

< >

Revert
Filter matched 13 of 15 items

Figure 80. e? studio Debugger Configurations Window with Blinky Project (RZ/T2H CR52 CPU1 and

RZ/N2H CR52 CPU1)

6. Click Debug to begin debugging the application.

Q Progress Information O

4 1 Preparing launch delegate...

Configuring GDB

Cancel Details »>

Figure 81. Start Debugging
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4.5.3 Details about the Debug Process
In debug mode, e? studio executes the following tasks:

1. 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 the system_init().
Displaying the startup code where the program counter points to.

o kv

[8) startup_core.c X

® * Default exception handler.
=void Default_Handler (void)
BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(0);
}
&t s processing, IST starts execyting here,[]
= BSP_TARGET_ARM BSP_ATTRIBUTE_STACKLESS void system init (void)
{

/* Call R_BSP_WarmSta
168 00102000 asm volatile (
BLX %0

ss. Return here when processing is complete. *

2
ey

0
1:"r" (8R_BSP_WarmStart_Stackless) : "memory”);

3

L

.

:

| /* g_bsp_software_reset_occurred = false
z __asm volatile (

| "MOV  re, %@

f MOV  rl, #8 \n"

; "STRB rl, [r@] \n"

: 1:1"r" (&g_bsp_software_reset_occurred) : “"memory”);
F

- /* g_bsp_first_operation = true */

| __asm volatile (

MOV @, %8 \n"
MOV rl, #1 "
"STRE r1, [r@] \n"
::"r" (8g bsp_first operation) : "memory”);

e
e ; [ (euei =
R4l RENERTRag

Figure 82. 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 83. e? studio Debugger Play Icon

The following LEDs on the board should now be blinking.
o RZ/T series

» RSK+RZ/T2M: LEDO-1 (CPUO0), LED2-3 (CPU1)

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

» RSK+RZ/T2ME: LEDO-1 (CPUOQ), LED2-3 (CPU1)

» RZ/T2H Evaluation Board: LEDO (CR52 CPUOQ), LED1 (CR52 CPU1), LED2 (CA55 Core0)
e RZ/N series

» RSK+RZ/N2L: LEDO-3

» RZ/N2H Evaluation Board: LED3 (CR52 CPUO), LED4 (CR52 CPU1), LED8 (CA55 Core0)
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To suspend program execution, click Run > Suspend or click on the Pause icon.

Figure 84. e? studio Debugger Pause Icon

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

Figure 85. e? studio Debugger Stop Icon

4.7 Debug and Run for Multiprocessing
To debug the Blinky application, follow these steps:
1. Connect the debugger with the primary project using the procedure in 4.5.2 Debug Steps .

2. The primary project stays connected, and connects the debugger with the secondary project using the
procedure in 4.5.2 Debug Steps.

e (The secondary project uses CA55 Core0) In addition to the content in No. 3 of 4.5.2 Debug Steps
4.5.2. You also need to apply the following settings.

o Debugger > Connection Settings > Connection
= Reset at the beginning of connection: No
3. When the following dialog box is shown, please click No to start debugging.

w Launcher X

! 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

E Yes I [ No I Cancel

Figure 86. Warning Window of Starting Debug Session

4. When Figure 87 is shown, please click Yes to proceed with the launch.

RO1AN6434EJ0410 Rev.4.10 Page 64 of 213
May.20.26 RENESAS




RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

& Proceed with launch? X

The device (R9A07GO75M24_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 87. Warning Window of Device Name

5. Run the primary project with the procedure 4.6 Run the Blinky Project to copy the binaries of the
secondary and subsequent projects to the internal RAM in the primary project. After the primary project
reaches hal_entry in main.c, other cores are executed. If the LEDs are blinking, proceed to the next
step.

6. Run the secondary project with the procedure 4.6 Run the Blinky Project.
7. To exit Debug mode and disconnect from the debugger, terminate both projects, the primary and the

secondary.
Q - Blinky_secondary/rzt_gen/main.c - €* studic
File Edit Source Refactor Navigate Search Project RenesasViews Run Wi
| B~ &~ w0 mme e i e
45 Debug X B %|i» § = 8
v [c7 Blinky_primary Debug_Flat [Renesas GDB Hardware Debugging]
v & Blinky_primary.elf [1] [cores: 0]
hread #1 1 (single core) [core: 0] (Running)
= Jarm-none-eabi-gdb (12.1)
Renesas GDB server (Host)
~ [&] Blinky_secondary Debug_Flat [Renesas GDB Hardware Debugging]
v {F Blinky_secondary.elf [1] [cores: 0]
E hread #1 1 (single core) [core: 0] (Running)
s Jarm-none-eabi-gdb (12.1)
= [Renesas GDB server (Host)
Figure 88. During Program Execution
& - Blinky_secondary/rzt_gen/main.c - & studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Wi
|- & w| o % | 4 - Q-
| % Debug X _:'%‘iff 1= s
v <terminated>Blinky_primary Debug_Flat [Renesas GDB Hardware Debugging
<terminated, exit value: 0>arm-none-eabi-gdb (12.1)
<terminated, exit value: 0>Renesas GDB server (Host)
v <terminated > Blinky _secondary Debug_Flat [Renesas GDB Hardware Debugging]
<terminated, exit value: 0>arm-none-eabi-gdb (12.1)
<terminated, exit value: 0>Renesas GDB server (Host)
Figure 89. Terminated Program
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4.8 Import the Project
The project created, built, and debugged in chapters 4.3 through 4.7 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 AltsShiftsN >

Open File... E&E Y § =08

(3 Open Projects from File System...

Recent Files >

existing code

Cirl+Shift+S

Rename. F2
&1 Refresh Fs

Convert Line Delimiters To >

Print... Ctrl+P

I @w  Import...
Export...

B

Properties Alt+Enter

Switch Workspace >
Restart

Exit

Figure 90. e? studio Import

2. Click General > Existing Projects into Workspace.

@& import [m} X
Select
C fi i g\“ E
reate new projects from an archive file or directory.

Select an import wizard:

‘t‘;pE"\\‘.fr‘E-t ‘
[ & Geneal ] ~
B Archive File
[} CMSIS Pack
Ié Existing Projects into Workspa:el
(5} File System
¥ GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded
[ Preferences
(3 Projects from Folder or Archive
=2 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
@ Renesas GitHub FreeRTOS (with loT libraries) Project
@, Sample Projects on Renesas Website
& UC++
£a. Cade

P
@ < Back Einish Cancel

Figure 91. e? studio Select Import Type

RO1AN6434EJ0410 Rev.4.10

May.20.26

RENESAS

Page 67 of 213




RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

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

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.
Q Import a X
Import Projects —
Select a directory to search for existing Eclipse projects. / A
I@ Select root directory: J D¥WsH v { Browse... I
(O Select archive file: Browse
Projects:
Blinky_cpu0_primary (D:¥ws¥/7/7; Blinky_cpu0_primary| Select All
Blinky_cpu1_secondary (D:¥ws¥77
[ Blinky_nor_cpu0_primary (D:¥ws¥7; Deselect All
Blinky_nor_cpu_secondary (D:¥ws¥7; Refresh
< >
Options
[JSearch for nested projects
lose newly imported projects upon completicn
] leti
[JHide projects that already exist in the workspace
Working sets
CJAdd project to working sets New...
Sele
‘1?)‘ < Back Next > Cancel

Figure 92. e? studio Select Root Directory to Import Project
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& import o X
Import Projects s
Select a directory to search for existing Eclipse projects. / ‘f
(O Select root directory: Browse...
I (®) Select archive file: ‘ Dr¥ws¥ 7 Blinky.zip v ||| 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
Blinky_nor_cpu1_secondary (Blinky_nor_cpu1_secondary/) R
[JClose newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[J Add project to working sets New...
Work 1 Select..
@ <bck|[Heis Conce

Figure 93. e? studio Select Archive File to Import Project

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

Q new_workspace - &’ studio

File Edit Source Refactor Navigate Search Pi
| &~ K| ~ a it Qq

&5 Project Explorer X

=% Blinky_cpu0_primary

=% Blinky_cpu_secondary

=S Blinky_nor_cpu0_primary
=5 Blinky_nor_cpul_secondary

Figure 94. 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 3-party IDE and toolchain.

For creating the RZ/T2 and RZ/N2 projects, the FSP SC can currently be used with
¢ |AR EWARM with IAR toolchain for Arm

Projects can be configured, and the project content generated in the same way as in e? studio. Please refer
to 5.2 Configuring a Project section 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 3-party IDE and running that application on an RZ/T2,
RZ/N2 MPU board. This chapter guides you through creating projects for single-core processing and
multiprocessing with RAM execution without flash memory. In this chapter, multiprocessing refers to a
process in which the CR52 CPUQ core is activated first, and the second core(CR52 CPU1 or CA55 Core0)
operates after the CR52 CPUO core sets up the second core.

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/T2, RZ/N2 devices. These can be set up as bare metal
designs within IAR EWARM. However, most RZ/T2, RZ/N2 developers will want to integrate RZ/T2, RZ/N2
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.
> Please refer to the IAR Systems website regarding IAR EWARM.
e FSP SC and FSP Pack installed.
» Please refer to Renesas website regarding FSP SC and FSP Pack.

Note for RZ/T2ME:

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

«  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, please read the README in the patch.

RO1AN6434EJ0410 Rev.4.10 Page 71 of 213
May.20.26 RENESAS


http://www.renesas.com/rzt2me
http://www.renesas.com/rzt2h
http://www.renesas.com/rzn2h

RZ/T2, RZ/N2

Getting Started with Flexible Software Package

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 of the cases where RAM execution is used. Refer to Table 13 Project Creation
Procedure (IAR EWARM, FSP SC) to find out which steps are required for your application.

Table 13. Project Creation Procedure (IAR EWARM, FSP SC)

Step Single-core processing Multiprocessing
RAM execution | Flash boot mode | RAM execution RAM execution

(Combination of (Other combinations)
(CR52 CPUO, CPU1) and
(CR52 CPUO, CA55 Flash boot mode
Core0) only)

Check tool Appendix

limitations Tool Software Limitations

Erase flash Appendix

memory(if How to Erase Flash Memory

needed)

Create a project

5.3.2 Create a
New Project

5.3.2 Create a
New Project

Appendix. How to
Debug the FSP
Project with Flash

5.3.2 Create a New
Project

Run the project

Boot Mode
Build the 5.3.3.1 Build 5.3.3.2 Build for
project Multiprocessing
Debug the 5.3.4 Download & Debug the Project 5.3.5 Debug for
project Multiprocessing

Appendix. How to
Create and Debug
FSP Projects for
Multiprocessing in
All Cases for IAR
EWARM

Note for Multiprocessing Projects:

In the case of multiprocessing, two projects with different settings must be created. A project that
starts first is called the primary project, and the second project that runs after releasing reset by the
primary project is called the secondary project.

The primary project and the secondary project should be created in the same workspace.
The secondary project should be created after the primary project is created in 5.3.2 section and

done 18t build of the primary project in 5.3.3 section.

1. Startthe FSP SC.

e FSP SCis installed in the following path by default.

» For RZ/T, 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
File | Window Help Run

New

FSP Project...

Import

Open..

= 08 %5 FSP Visualization

The active editor element does not use this vi

[T Properties {2 Problems uf F ! () EJ»( oooooo ) )
Figure 95. FSP SC New Project
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3. Enter a project folder and project name. An example of naming is shown below.

Table 14. FSP SC Newly Created Project Settings (1)

Single-core | Multiprocessing Multiprocessing

processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)

CR52 . :

(CPUO) Primary Secondary Primary Secondary
Project Blinky Blinky_primary | Blinky_secondar | Blinky_primary Blinky_secondar
name y y

ﬁ New Renesas RZ Project

New Renesas RZ Project

Project Name and Location

Project name
| Blinky |

Location

[ | Browse...

@ Create Directory for Project
Project will be created in " \Blinky™"

You can download more Renesas packs

< Back Next > Finish Cancel

Figure 96. FSP SC Project Settings
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4. Select the FSP version.
5. Select the Board for your application.

e You can select an existing RZ/T2, RZ/N2 MPU Evaluation Board or select a Custom User Board for
any of the RZ/T2, RZ/N2 MPU devices with your own BSP definition.

e  Here, select either of the following boards to create an FSP project for the Evaluation board.
6. (Multicore device ONLY) Select the Core from the drop-down list.
7. Select IDE Project Type.

e As the Toolchain, the IAR Toolchain for ARM is preselected.

8. Click Next.
Table 15. FSP SC Newly Created Project Settings (2)
Single-core | Multiprocessing Multiprocessing
processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)
(CCPRLSOZ) Primary Secondary Primary Secondary
Board RSK+RZXXX (RAM execution without flash memory)
or RZXXX Evaluation Board (RAM execution without flash memory)
Core CR52 0 or CR52 0 or CR52 1 or CR52 CPUO CA55 Core0
CR52 CPUO | CR52 CPUO CR52 CPU1
IDE IAR EWARM [v9.60+]
Project
Type
(B
Board: RZT2H Evaluation Board (RAM execution without flas - I W)
T 5
Language: O C OC++ ;M?ZO“E ;‘209
[iar E'::;:; 60+] -]
Back Cancel

Figure 97. Target Device and IDE Selections
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9. Select a bundle file. For the secondary project of multiprocessing, select the file of the primary project.
The file is generated in the Debug/Exe directory of the project after building the project.

Table 16. FSP SC Newly Created Project Settings (3)

Single-core | Multiprocessing Multiprocessing
processing | (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)
(CR52 CPUO Primary Secondary Primary Secondary
Use Smart | Uncheck Uncheck - Uncheck Check
Bundle
Smart - - .sbd file of the - .sbd file of the
Bundle primary project primary project
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).

@ New Renesas RZ/T Project

New Renesas RZ/T Project

Existing Smart Bundle Selection

Smart Bundle: |

Select a Smart Bundle (*.sbd) file describing the configuration of the preceding processor core.

Smart Bundle Details

E Browse.. l

FSP version <FSP Version

Toolchain IAR Toolchain for ARM
Toclchain version

Board <Board (hoot mode)>
Device R9A09GOT7M44GBG
Core CRsz_0

Zones CRs2_0

Figure 98. Bundle File Selection
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10. Select RTOS.
e Here, select No RTOS to proceed with the following tutorial.
11. Click Next.

(T

| New Renesas RZ Project

| RIOS Selection

RTOS Selection
| |

< Back Next > Finish Cancel

Figure 99. RTOS Selection
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12. 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 MPU Pack.
e  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.
13. Click Finish.

| JF@ New Renesas RZ Project [u] X
New Renesas RZ Project
| Project Template Selection
Project Template Selection
o (-) Bare Metal - Blinky
w#¥| Bare metal FSP project that includes BSP and will blink LED:s if available. This project willinitialize clocks, pins, stacks, and the C runtime
nnnnnnnnnn it.
[Renesas.RZT pack]
O (—)I Bare Metal - Minimal
" Bare metal FSP project that includes BSP. This project will initiaize clocks, pins, stacks, and the C runtime environment.
[Renesas, RZT. pack]
pac Concel

Figure 100. Template Selection

14. Configure the FSP configuration by referring to Chapter 6.3 “Configuring a Project”.
e Here, skip this configuration step to proceed with the following tutorial.
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Note for the primary project using CR52 CPUO:

If the primary project selects CR52 CPUO as the Core and the secondary or later project uses a
CAb55 core, you need to set "PLLO is released from standby state" and enable PLLO in the Clocks tab
of FSP Configuration.

| #Blinky_primary - FSP Smart Cenfigurator
File Window Hun Help

% *[Blinky_primany] FSP Configuration X =5

Clocks Configuration

Generate Project Content

B3 Restore Defaults
PLLO 1200MHz ﬁ—: CASSCOCLK 600MHz
Enabled ~| ‘5|PLLOSSCDisabled  ~| | CASSCICLK60OMHz

CLMAQ error not mask MMEF: 111.7kHz ~ > CASSC2CLK 600MHz  ~

Main Clock: 25MHz —

MRR: 1 ~ > CASSCCLK 600MHz

Modulation rate: 0%

[ PLL1 1000MHz CASSSCLK S00MHz
CLMA1 Enabled v [ CRS2COCLK S00MHz
CLMAT error not mask ~ 1> CRS2CICLK S00MHz  ~
5] ETCLKA 200MHz
11 ETCLKB 125MHz
< >

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

Figure 101. Enable PLLO in the Primary Project using CR52 CPUO

15. On completion of the FSP configuration, click Generate Project Content.

5} Blinky] FSP Configuration X =8

Summary Generate Project Content

Project Summary

RENESAS
Board: RZT2H Evaluation Board (RAM execution without flash memory)
Device: ROA09G0O77M44GBG
Core: CR52 CPUO
FSP Version:
Project Type: Flat
Location: /Blinky =>=|

Figure 102. FSP Project Configuration and Generation

A new IAR EWARM project file will be generated in the project path.
16. 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 103. FSP Project Workspace
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5.3.2.1 NOTE: Configure IAR EWARM Project

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

2. Click Debugger > Setup and select I-jet of Driver.

| Opticns for node "

Categorny:

General Options

Static Analysis

Runtime Checking
CJ/C++ Compiler
Assembler
QOutput Converter
Custom Build
Linker
Build Actions

Simulator

CADI

CMSIS DAP

E2[E2Lite

GDB Server

GHINK

Ijet

J-ink/J-Trace

TI Stellaris

Nu-Link

PE micro

Driver

Factory Settings

Download Images Multicore Authentication Extra Options Plugins

[JRunte

[1jer

v main

Setup macros

(C) Use macro file(s)

Device description file
() Override default

$TOOLKIT_DIR$¥confhg¥debugger¥Renesas¥R9AD

%)

Cancel

Figure 104.

IAR EWARM Debugger Setup

3. Click Linker > Extra Options and add "--redirect Reset_Handler=system_init" to Command

line options (one per line):

Options for node “Blinky_primary” X

Categary:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
E2/E2 Lite
GDE Server
GHINK
I4et
JHink{I-Trace
TI Stellaris
Mu-Link
PE micro

Config
#define

Library  Input QOptimizations

Diagnostics Checksum

@ Use command line options

Command line options: (one per ling)

/

- /
--redirect Reset_Handler=system_init

Factory Settings

Advanced Output List

Encodings

Cancel

Figure 105.

IAR EWARM Linker Command line options
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5.3.2.2 NOTE: Configure IAR EWARM Project [RZ/T2H and RZ/N2H Only]
1. Change the device tag name of buildinfo.ipcf in the project and save it.

Table 17 FSP SC Newly Created Project Debug Settings

Device Single-core | Multiprocessing Multiprocessing
e processing | (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 Core0)
(CR52 CPUO Primary Secondary Primary Secondary
RZ/T2H RY9A09GO77 | R9A09GO77M4 | ROA09G077M44 | ROA09G077M4 | ROA09GO77M4
M44 R52 0 | 4_R52.0 _R52_1 4 _R52.0 4_A55
RZ/N2H RY9A09G087 | R9A09G0O87M4 | ROA09G087M44 | ROA09G087M4 | ROA09G087M4
M44_R52_0 | 4_R52_0 _R52_1 4 _R52 0 4_A55
> Blinky_primary - Master - IAR Embedded Workbench IDE - Arm 9.60.2
File Edit View Project Ijet Tools Window Help
N R = RO 2> G rE .0 .8
Workspace ¥ & X | puildinfo.ipcf x
|D2hug V‘ it <?xml version="1.8" encoding="UTF-8" standalone="yes"?>
Files ﬁ‘ 2 <ia’P'aj§ct(annEcticn version="1.8" name="Flex Software">
Eli:l::_s‘:fit::z = s ; 2 <§E‘|‘2§;e>nsmsﬁa7m44 R52_8</name>|
R buildin fo.ipcf } . Sl
i ; z:;:;z;g;(ﬁz;;;g;:i;;;s;;sp_ram_exgcution.icf(,*path}
| 9 </linkerFile>

Figure 106. IAR EWARM Project File (CR52)

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

PR =G LD S QD G s > A LE
Workspace ¥ & X | puildinfo.ipcf X
|Debug VI
r 1 1 <?xml version="1.8" encoding="UTF-8" standalone="yes"?>
Files & 2 <iarProjectConnection version="1.8" name="Flex Software">
B @ Blinky_secondar... v 3 <deyicey
|—El i Flex Software 4 |<nalre>R9A996977M44 AS5</name> |
— = 5 </device>
[ /
B buildinfo.ipcf pe <linkerFiles
7 <override>true</override>
8 <path>3PROJ_DIRS/script/fsp_ram_execution.icf</path>
o </linkerFile>

Figure 107. IAR EWARM Project File (CA55)

2. Click on Project and then click on Option... to open the project option window.
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3. Select the General Options category and Target tab.

4. Confirm that the name changed in step 1 appears in the device of the Processor variant.

Options for node "Blinky_primary®

Category:

Static Analysis
Runtime Checking - - = =
CJC++ Compler Library Configuration Library Options 1
Assembler 32-bit 64-bit
Output Converter
Custom Build
Linker O Core Cortex-R52
zuew::;:ns | ®Device Renesas REAOSGOTMRS2.0 | [
Simulator
CADI
CMSIS DAP

Library Options 2
Output
Processor variant

O CMSIS-Pack None

E2/E2Lite Execution mode
GDB Server
GHINK C
et v
I4ink/)-Trace
TI Stellaris
Nu-Link

PE micro

Cancel

Figure 108. Project Options — Device (CR52 CPU0)

Options for node "Blinky_secondary”

Category:

-
Static Analysis
Runtime Checking

CJC++ Compiler Library Configuration Library Options 1
Assembler 32-bit
Output Converter
Custom Build
Linker Ocore Cortex-A55
B hetens |© Device Renesas RIADSGOTTM44_ASS D
Debugger =

Simulator
CADI
CMSIS DAP
E2/E2Lite Execution mode
GDB Server
GHINK

Ijet
Jink/)-Trace
T1 Stellaris
Nu-Link

Library Options 2
64-bit Output
Processor variant

(O CMSIs-Pack None

64-bit

PE micro

Carcs

Figure 109. Project Options — Device (CA55)
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Note:
If any of the following apply, the contents of buildinfo.ipcf will be overwritten, and the device name
reverts to its pre-modified name.
- Aproject is built for the first time after creating the project.
- Aproject 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 4 is maintained and do
not need to be modified again in buildinfo.ipcf. Please build the project as is.

Build

Messages
£3 Unknown device name: 'ROAGIGA77MA4_CRS2_@'
#24 Unknown device name: 'ROABIGET7MAL CRS2_@°

Build Debug Log

Figure 110. Error Message after Configuration Change
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5.3.3 Build the Project
When multiprocessing, please refer to Section 5.3.3.2 Build for Multiprocessing.

5.3.3.1 Build
*  Single-core processing

Click on Project -> Make from the menu bar or the Make button on the toolbar to build.
. Multiprocessing

Build both the primary and secondary projects.

Click on Project -> Rebuild All from the menu bar.

File Edit View Lm[ ljet Tools Window Help
s [& AddFiles...

Workspace [® Add Group..

Do [4] import File List...

Add Project Connection...

Edit Configurations...

Files
E) @ Blinky - Debu
M Flex Softw % | Remove
[ buildinfo.
Houtput | Create New Project...

?® Add Existing Project...

£ Options... Alt-F7
Version Control System »
QO Make F7
B compile Ctrl+F7
@ Rebuild All
& Clean
& Batch build... F8
(C-STAT Static Analysis »
| Biinky © | stop Buila Ctri+Break
Figure 111. Make Button
Build v ax
Messages File Line (&

50% Generating Secure Bundle100% Generating Secure Bundle

Total number of errors: 0
Total number of warnings: 0

Build succeeded v

Build Debug Log
Ready Errors 0, Warnings 0 Ln 149, Col 5 System CAP NUM OVR S .

Figure 112. 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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5.3.3.2 Build for Multiprocessing

For multiprocessing, note the build order and build settings. If the step is preceded by (XXX), it is executed
only if the condition is met.

(CR52): The core used in the project is CR52.
(CA55): The core used in the project is CA55.

1. Create and build the primary project. (1st build of the primary project)
Set the following before building:

i. Click Project > Options....

> Blinky_primary - Master - IAR Embedded Workbench IDE - Arm 9.60.2
File Edit View ljet Tools Window Help

A B @ (e AddFies. e Oous
Workspace ‘ [e Add Group...
L4 import File List.
Debug
1 Add Project Connection... E"1.8" encoding="UTF-8"
Files Edit Configurations... nection version="1.8" r
L lBlinky_pri “
|—E| M Flex Soff Add CMakelists.txt to Project *RIABIGBT7M44_RS52_8</nan
L— B buildinfo Configure Project les
Force Reconfiguration fide>true</override>
$PROJ_DIRS/script/fsp_r
Add CMake Connector fle>
flons>
LR Lf "$PRODJ_DIR$/xcl/rasc_
fions>
Q) create New Project... Lraoptions>
™® Add Existing Project... Lf "$PROJ_DIR$/xcl/rasc_
ctraOptions>
| # options.. Alt=F7 [|tryPoint>
1>system_init</symbol>
Version Control System » fntryPoint>
Evars>

Figure 113. IAR EWARM Project Options

ii. Click Debugger > Setup and uncheck “Run to".

Options for node "

Category: Factory Settings
General Options A

Static Analysis
R:;::‘iccﬂ? Download | Images Multicore Authentication Extra Options Plugins
Assembler
Output Converter Driver
Custom Build I-jet -
Linker
Buid Actions Setup macros
[ Use macro file(s)
Simulator
CADI
CMSIS DAP
E2fE2 Lite
GDB Server
GHING
et [ Querride default
Jink/}-Trace STOOLKIT_DIRS¥configidebugger¥Renesas¥RIAOTGOTSM24_CPU
T Stellaris
Nu-link
PE micro

Device description file

o

Figure 114. IAR EWARM Project Options for the Primary Project (Run to)
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(CA55) Click I-jet > Interface, select From file in Probe config, and select the core in CPU of
Probe Configuration file.

Options for node x
|
e Factory Settings
General Options: ~
Static Analyss
Runtime Cheding
i o [merace | supois
Assembler Probe config Probe configuration file
Output Converter O Auto [ Qvenide default
Custom Buid = = —-r
o ;
Debugger
Smuator Interface Explicit probe configuration
CaDl Ome A
CMSIS DA -
E2E2Lite @®swo
GDB Server T
interface s
b race = peed
1 Stellaris Auto detect v
Nu-Link
PEmicro Y
oK Cancel

Figure 115. IAR EWARM Project Options for the Primary Project (I-jet Interface)
iv. (CA55) Select General Options > 64-bit and select LP64 of Data model.

Options for node "

Categony:
General Options A
Static Analysis
Runtime Checking -
C/C++ Compler Library Configuration

Library Options 1 Library Options 2

Output Converter
Custom Build
Linker
Build Actions
Debugger

Simulator
CADI

CMSIS DAP
E2/E2 Lite
GDB Server
et
ILink/)-Trace

TI Stellaris

Nu-Link

PE micro

STLINK

i P P st

Output

Data model

Carcs

Figure 116. Project Options — Data Model

V. Proceed to 5.3.3.1 Build.
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2. Create the secondary project. Change the project options setting and build it.

i Click Project > Options....

il. Click Debugger > Setup and uncheck "Run to".

iii. (RZ/T2H CR52 CPU1 and RZ/N2H CR52 CPU1) Click Debugger > Setup, check Use macro
file(s) and add "$PROJ_DIRS$\script\initialization_ TCM.mac".

Cptions for node "Blinky_secondary”

Category:

General Options
Static Analysis
Runtime Checking
CfC++ Compiler
Assembler
Qutput Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
E2/E2 Lite
GDB Server
GHINK
T4et
Idink/1-Trace
T1 Stellaris
Nu-Link
PE micro

~

Driver JRunto
I-jet = main

Setup macros

| Use macro file(s) |

Factary Settings

DDwnIoad Images Multicore Authentication Extra Options  Plugins

I$PRDJ_DI Ri¥script¥initialization_TCM.mac

Device description file
[ Override default

$TOOLKIT_DIR$¥config¥debugger¥Renesas¥ROAD

Cancel

Figure 117.

IAR EWARM Project Options for the Secondary Project (Setup Macros)

iv. Click Debugger > Extra Options and add "--macro_param cpu1_enable=1" to Command line

options: (one per line).
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Options for node "Blinky_secondary”

Category:

Factory Settings

General Options A

Static Analysis
Runtime Cheding
s Campier Setup Download Images Multicore Authentication Plugms
Assembler [)iise command fine sptions

Qutput Converter

Custom Build
Linker

3 --drv reset to cpu start

Simulator
CADI

CMSIS DAP
E2/E2Lite
GDB Server
GHINK

Ijet
Jink/)-Trace
T1 Stellaris
Nu-Link

PE micro

Command line options: (one per ling)

oK Cancel

Figure 118. IAR EWARM Project Options for the Secondary Project (Debugger Extra Options)

V. Click I-jet > Setup and select Software as Reset.

Options for node "Blinky_secondary”

Categoyy:

Factory Settings
General Options ~
Static Analysis
Runtme Checking
C/C++ Compler Interface  Trace  Breakpoints
Assembler
Qutput Converter |Saftware Vl
Custom Buid
Linker
Build Actions
Debugger
Smulator
CADI Target power
CMSIS DAP
E2/E2Lite 3
@ Leave on after debuggin
GDB Server = gging
GALINK O switch off after debugging
e

Reset

Override timing

Emulator

Always prompt for probe
[ From the probe O otection

Serial no:

Hinkfs Team [Log communication
TI Stellaris

Nu-Link $PROJ_DIR$¥cspyco
PE micro

1 mur N

Cancel

Figure 119. IAR EWARM Project Options for the Secondary Project (Reset)
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Vi. (CA55) Click I-jet > Interface, select From file in Probe config, and select core in CPU of
Probe Configuration file.

vii. (CA55) Select General Options > 64-bit and select LP64 of Data model.
viil. Proceed to 5.3.3.1 Build.
iX. Close the secondary project.
3. Build the primary project. (2nd build of the primary project)
No setting is required; proceed to 5.3.3.1 Build.

5.3.4 Download & Debug the Project
When multiprocessing, please refer to section.5.3.5 Debug for Multiprocessing

Note:

The main chapter of this documentation describes a RAM execution without a flash memory project.
When debugging a project with flash boot mode, please also refer to Appendix.

How to Debug the FSP Project with Flash Boot Mode.

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 [Project] ljet Tools Window Help

DO EE | AdrFie FlgaQ &£ v2 > [0 B®-= [
Workspace [® Add Group..
o t File L
Add Project Connection...
Files
Edit Configurations...
2 @ Blinky - Debs =
|-® 8 Flex soft
f— Dbuildinf
Lmdloutput | 1D Create New Project.
@ Add Existing Project.
& options... Alt-F7
Version Control System
0 Make 7
@ Rebuild Al
& Clean
& Batch build. fe

C-STAT Static Analysis

Binky

Build [© pownload and Devug c- | —

Messages | *  Debug without Downloading

r_ioportc %) Attach to Running Target

Download

To
Total number SFR Setup

s CMSIS-Pack Manager

Save List of Registers... Errors 0, Warnings 0 1 25 29 yste NuM _EEE

Figure 120. Download and Debug Button
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Once the download is completed and the debug is started, the program breaks at the beginning of main in
main.c.

File FEdit View Projet Debug Disassembly I|jet Tools Window Help
R @ =2 XEB0Q OC 24 Q>% =< BN ARG EGCONIr -0 :em :
Workspace ¥ & X | mainc x w | Disassembly v ax
o _ |mainp fi| Goto:|
i /* generated main source file - do not edit */ x
Files o 2 #include "hal_data.h” Disassembly
B @ Blinky - Debug < |l#+38 int main(void) { ??DataTabled 5
|-@ i Fiex software 4 hal_entry(); @x6ec: 0x8684'0600 D
D buildinfo.ipcf J 5 PN 4 ?2DataTabled_6
M Output = ex6fe: oxse28'1ale D
??DataTabled_7
ox6f4: @x8128'1ad0 D
?DataTabled_§
ox6f8: @x0000'es74 D
??DataTabled_9
ex6fc: 0x0000' 0860 D
??DataTabled_1
©x700: 0x0004'0e0s ]
_dar_init_vfp,
ox704: @xeell’'@fse M
©x708: @xe38e'0sfe o
©x70c: @xeedl'0fse ]
©x71@: @xe3a@'eeol L]
©x714: @xeed7'0fos L]
__iar_init_vfp
©x718: @xe3ad'@440 "
Ox71c: Oxeee8'@ale VI
©x720: @xe3a@’'0780 L
©x724: Oxeeel'0ald vi
©0x728: exel2f'ffle B
hal_entry();
v
lrﬂky < sl av7ra- avF7F avFfaa 7

Figure 121. Starting Debug

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

File Edit View Project | Debug | Disassembly ljet Tools Window Help
N0 e e X Go & 14 Q2 S < B O P IAS = 60070310 - HC -
Workspace O | Break ~ | Disassembly v ax
Debug 3 Reset )| cote:
erated moin source file - do not edit */
Files ©  stop Debugging e Ty aomee T i Disassembly A
5 @ Blinky - Debug O Fi int main(void) { ??DataTabled_5
@ 8 Flex Software S ¢ hal_entry(); @x6ec: 0x0004'0000 D
— Dlbuitdinfo.ipct ¥ | Step into i ) reRnn 8 ?2DataTabled_6
L@ s output r* | Step Out Shift+F11 ex6fe: ex8e28'lale D
< ?2?DataTabled_7
] Meod Statement ex6f4: 0xB128'1a00 D
*]  Runto Cursor ?2DataTabled_8
m | Autostep. o
27DataTal
=/ Set Next Statement ox6fc: @x0080'8368 D
?2DataTable4_1
GrsiEaceptiony i ©x700: @x0084'0004 D
iar_init_vfp
M » bl
S ex704: Oxeell'@fs0 M
Refresh ox708: @xe3se'esfe O
Logging » ox78c: @xeedl'efse M
©x710: Bxe3a@'@eel M
@x714: @xee@d?7'0f9s L]
_ iar_init_vfp
©9x718: exe3a@'es4e L]
@x71c: @xeeed'@ale vi
| Bx720: @xe3a@'@788 M
©x724: @xeeel'@ale A
0x728: @xel2f'ffle B
oid) {
mall
[ /();
. Gv7a: AvFTFF Avifoa R Y
Blinky < > ||« >

Figure 122. Go Button
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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, the
hal_entry.c is registered Flex Software > Program Entry.

The application performs the following steps:
1. Get the LED information for the selected

2.
(bsp_io_port_pin_t) leds.p_leds][i][0]).

board by the bsp_leds_t structure.

Initialize output level for LED pin to LOW using R_BSP_PinClear((bsp_io_region_t) leds.p_ledsJi][1],

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 run #3 again.

On debugging on IAR EWARM, the breakpoint can be set by clicking the left space next to the line number.

DO0R@ B XKD

2 C

[Eile | Edit View Projet Debug Disassembly ljet Tools Window Help

24 Q> 8= Q>0 RO-=6cO il

E @ Blinky - Debug
-8 8 Fiex Software

Blinky

Lo -}

Workspace ¥ B X | mainc  hal_entry.c X

Debug . | hal_entry[)::bsp_delay_units
22

Files

23 void R_BSP_WarmStart(bsp_warm_start_event_t event);

extern bsp_leds_t g_bsp_leds;

* @brief Blinky example opplication

* Blinks all leds at a rate of 1 second using the software delay function

void hal_entry (void)

(=] 16

/* Define the units to
const bsp_delay_units_t

/* Set the blink frequency
const uint32_t freq_in_hz

of bsp_deloy_units */

const uint32_t delay = bsp_delay_units / freq_in_hz;

/* Calculate the delay in terms

/* LED type

bsp_leds_t leds

structur

- il;sp,leus:

/* I 5 boord has no LEDs then traop here */
if ( leds.led_count)

while (1)

{

}
¥

w Disassembly

fo

Go to:

v«

Disassembly

ex654:
Ox656:
8x658:

@x65c:

22R_BSP_PinAcc

ex65e:

©Ox662:

ox664:

@x66a:

i
Ox66C:

ex670:

ex672:
©x676:

@x67a:
exe7e:
ex680:

ex6813
0x4018
exfase exae2s
ex6810

worr

oxee@4 ex1fie M

@x477@ B

hal_entry:
@xbs7¢c P

2x2002 T oM

exfbba exfsfe U
ex4521 U
@xe9de ex23e@ L
@xedcd Ox2300 S
exfebd 0x0000 L
ex28e0 a
oxd100 8

%hal antru 10 ¥
>

Figure 123. hal_entry.c and Setting Breakpoint
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By using the breakpoint and the Debug menu or Debug toolbar, you can check the behavior of the Blinky
application step by step.

File Edit View Project | Debug | Disassembly ljet Tools Window Help
DO R@ & % e s 2 Q> K=< B0 Re-=0cO0linir i 0  Ghem %
Workspace Break ftry.c x ~  Disassembly v QX
Debug 3T Reset sp_delay_units 0| Goto:
ol ~
Files O stop Debugging d R_BSP_WarmStart(bsp_warm_start_event_t event); Disassembly
E @ Blinky - Debug N @x654: @x6813 u
F1
|6 B Fiex Software Step Over 0 fern bsp_leds_t g_bsp_leds; OxE56: 0x4018 A
| -BLIIIU Configurati ¥ | Stepnto L 0x658: @xfase exae2s 0
I B Components [P StepOut shiftsF11 labrief BLinky example application _ oxtSc: ex6o10 s
|2 o Generated Data | »; | pext Statement =REVIRER R Bal NEANE L T
| L@ i program Entry X BLinks olLL Leds ot a rate of 1 second using the software deLay function 22R_BSP_PinAcc
*]  Runto Cursor xESe: @xeedd @x1f16 M
| La L d i gane
— gbu”d"‘fc ipcf M Autostep... d hal_entry (void) @x662: Bx477@ B
I Output »Z Set Next Statement T 7
/*® Define the units to be used with the softwore delay function */
C++ Exceptions »|| const bsp_delay_units_t BEpEGEIayIURIESISISSPIDEEAYIUNITSIMIEEISECONDS helientry:
Memory s | 7= set the blink frequency (must be <= bsp_deloy_units */ ©x664: @xbS7c P
const uint32_t freq_in_hz const bsp_delay units t
Refresh
/" Cal he de
Logging " b
73 ‘ i i ben
4a /* LED type structure */ onsY elny = 03p
as ‘ bsp_leds_t leds = g_bsp_leds; éxtbe: Bxfbba exfsfe u
46 bsp_leds_t led g_bsp_led
47 /.19 s boord has no LEDs then trap here */ @x67@: @x4821 u
48 | if (8 == leds.led_count) 0x672: @xe9de @x2300 L
49 & { @x676: @xedcd 8x2300 S
se | while (1) @ == leds.led_count)
51 { dedsrled
52 s /7 There are no LEDs on this board @x67a: @xfsbd 0x6000 L
53 " ox67e: 0x2800 a
54 ¥ 0x680: @xd100 B
55 | hile

. ——— v
= N b Bl 3%hal antry 1.
Blinky < > vil< >

Figure 124. Debug Menu

When clinking Go button, the following LEDs on the board should now be blinking.
o RZ/T series

» RSK+RZ/T2M: LEDO-1 (CPUO0), LED2-3 (CPU1)

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

» RSK+RZ/T2ME: LEDO-1 (CPUOQ), LED2-3 (CPU1)

» RZ/T2H Evaluation Board: LEDO (CR52 CPUOQ), LED1 (CR52 CPU1), LED2 (CA55 Core0)
e RZ/N series

» RSK+RZ/N2L: LEDO-3

» RZ/N2H Evaluation Board: LED3 (CR52 CPUO), LED4 (CR52 CPU1), LED8 (CA55 Core0)

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

Figure 125. IAR EWARM Debugger Pause Icon
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To exit Debug and disconnect from the debugger, click Debug > Stop Debugging or click on the Stop icon.

(%)

Figure 126.

5.3.5 Debug for Multiprocessing
To debug the Blinky application of multiprocessing, follow these steps:

1. Open the primary project and close the secondary project on IAR EWARM.

2. Set the following in the primary project before debugging:

i Click Project > Options....

IAR EWARM Debugger Stop Icon

ii.  Click 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

< Partner workspace: $PROJ_DIR$\..\[the secondary project name]\[the secondary
project name].eww

<~ Partner project: [the secondary project name]
<~ Partner configuration: Debug

Category:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADL
CMSIS DAP
E2E2Lite
GDB Server
GHLINK
et
ILink/)-Trace
I Stellaris
Nu-Link
PE micro

Options for node “Blinky_primary”

N

Factory Settings

Setup  Download ImgesAmhendnciun Extra Options  Plugins

Symmetric multicore

Asymmetric mulficore

(O Disabled

@ Simple

Partner workspace: ‘ $PROJ_DIRS¥. ¥Blinky_seccndary¥Blinky | =

Partner project: ‘ Blinky_secondary

Partner configuration: ‘ Debug

[ Attach partner to running target Partner cores: |1

[JQverride partner debugger location

O Advanced

oK Cancel

Figure 127. IAR EWARM Project Options for the Primary Project (Multicore)

ii. Click OK and close the Options window.
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3.

4.

Download of the primary project with procedure 5.3.4 Download & Debug the Project as shown in Figure
120.

The secondary project is automatically launched. Once the download is completed and the debug is
started, the program breaks at the beginning of system_init in startup_core.c.

Run the program of the primary project as shown in Figure 122 to copy the binaries of the secondary and
subsequent projects to the internal RAM in the primary project. After the primary project reaches
hal_entry in main.c, another core is executed. If the LEDs are blinking, proceed to the next step.

The primary project is in operation, and runs the program of the secondary project.

When exiting Debug and disconnecting from the debugger, if debugging is stopped in one of the
projects, either the primary or the secondary, the other will automatically stop as well.

When changing the project and debugging it again, refer to No. 14 in the Appendix. How to Create and
Debug FSP Projects for Multiprocessing in All Cases for IAR EWARM.

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 $PROJ_DIR$
e
Cancel
Hew
Delete
F;;uSlr::ltl Configurator |
Command:
‘$RASC,E><E,PATH$ | Browse
ﬁf::;’; |4F configuration. xml |
Initial Directary:
[SPROJ_DIRs |
[ Redirect to Output ‘window
[ Prompt for Cammand Line
Tool Ayailable:
Always ~
Figure 128. Settings to Launch FSP SC from IAR EWARM
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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 was created, built, and debugged in chapters 5.3.2 through 5.3.5 can be run in other
workspaces. When debugging in the other workspace, please note the following two points:

o 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 e2 studio, all FSP applications are organized in RZ/T2, RZ/N2 MPU projects. Setting up an RZ/T2, RZ/N2
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
> &g
> = saript
8 configuration.xml
{}} rz_cfg.txt

>® Developer Assistance
C I _—— .

Figure 129. e? studio Project Configuration File

Double-click on the configuration.xml file to open the RZ/T2, RZ/N2 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 e? studio 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 130. e? studio FSP Configuration Perspective
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Note: Whenever the RZ/T2, RZ/N2 project configuration (that is, the configuration.xml file) is saved after
configuring the project, a verbose RZ/T2, RZ/N2 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.

3
4 Binaries

&) Includes
B

& rz.gen
B sic

& Debug
& rzdg
& saipt

## configuration.xml

{ rclgxt X

Configuration

Board "RZT2H Evaluation Board|RZT2H Evaluation Board (RAM execution without flash memory)”
3 R9AB9GO77M44GBG
4 R9A03GO77MA4GBG
5 part_number: R9AG9GE77MA4GEG

atcm_size_bytes: 524288

7 btcm_size_bytes: 65536
8 system_ram_size_bytes: 2097152
9 package_style: BGA
o package_pins: 729
1 Cortex-R52 CPU core: CRS2_Q

Semaphore: Enabled

| Loy rzchotxt

& RZT2H Memory Config

@ Developer Assistance

1
1;

12 Number of interrupts: 544
13

1

1

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

Figure 131. RZ/T2, RZ/IN2 Project Report

The RZ/T2, RZ/N2 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/T2, RZ/N2 Project Editor depend on the e? studio version, and the

layout may vary slightly, the functionality should be easy to follow.

G [Binky] FSP Configuration X

Summary

Project Summary

Board:
Device:

Core:

Toolchain:
Toolchain Version:
FSP Version
Project Type:
Location:

<Project summary information>

Selected software components

Am CMSIS Version 6 - Core

Memory Config Checking
Board support package for RZT2M

Board support package for

Board support package for RZT2M - FSP Data

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

<Components version information>

e 5 ol P e e T e o1

Figure 132. RZ/T2, RZ/N2 Project Editor Tabs
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6.2 Create a Project
6.2.1 Creating a New Project

For RZ/T2, RZ/IN2 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 Refacter 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... = Eample.. BSP_DONT
Recent Files > poz BSP_PLAC

[ Other.. Ctrl+sN  R@3 BSP_DON1

FlarnCatibnn PR an Rep D1 Ar

Figure 133. New RZ/T2, RZ/N2 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 [m] X

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

,
&)

Figure 134. New Project Templates
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3. Select a project name and location.
4. Click Next.

a
Renesas RZ C/C++ FSP Project —

Project Name and Location

Project name
| siiniy |

B Use default location

Figure 135. RZ/T2, RZ/N2 MPU Project Generator (Part 1)

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/T2, RZ/N2 MPU Evaluation Kit (Such as RSK) or select a Custom

User Board for any of the RZ/T2, RZ/N2 MPU devices with your own BSP definition.

When you use the RZ/T2, RZ/N2 MPU Evaluation Kit,

e First, please set the Board to the Evaluation Kit and the boot mode that you use.

¢ In this case, please 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, please set the Device to your device on your board.

e Second, please set the Board to Custom User Board with the boot mode that you use.
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3. Select the Core. You could select if you selected multicore device for Device.
Select the Toolchains.

Select the Toolchain version.

Select the Debugger. The J-Link Arm Debugger is preselected.
Click Next.

No ok

’Q nesas RZ C/C S ct o

| Renesas RZ C/C++ FSP Project

Device and Tools Selection

Device Selection
P Vemoml g Board Description
RZT2H Evaluation Board (RAM execution without flash memory)
Board: | RZT2H Evaluation Board (RAM execution without flas | . |
Device: RIA0IGO7TMA4GEG i CuielEED
Core: I CR52 CPUO v I Trustzone No
Pins 729 1
language: @ C OC++ Processor Cortex-R52
IDE Project Type Debugger
|eZ studio managed build v | IJerkARM M |

Toolchains

I «I Manage Toolchains.

@ < Back Finish Cancel

Figure 136. RZ/T2, RZ/N2 MPU Project Generator (Part 2)

If CR52 CPUO is not selected for the secondary project of multiprocessing in procedure 3, you need to
select the preceding project. To select the preceding project when creating the secondary project for

multiprocessing, it is required to prepare CR52 CPUQ as the primary project before creating the secondary
project.

Renesas RZ C/C++ FSP Project

Preceding Project or Smart Bundle Selection

O None

O Preceding Project: |8linky_primary -]

Choose this option if you have access to the project source code of the bootloader, preceding processor core or security context
O smart Bundle:

File System. ariables

Preceding Project/Smart Bundle Details
FSP version

| Toolchain GNU ARM Embedded
Toolchain version

| Board

Device RIA09GO77MA4GEG

Core CR52_0

Zones CRS2.0

@ < Back Next > Finish Cancel

Figure 137. RZ/T2, RZ/N2 MPU Project Generator (Part 3)
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6.2.3 Selecting a Project Template
In the next window, select the build artifact and RTOS.

8 Keniesas RE (/L + FSP Project o b3
Renesas RZ C/C++ FSP Project —_—
Build Arsfact and RTOS Selaction
Dulld Artfact Seloction RTOS Saection
| Y |
g s o] e o

Figure 138. RZ/T2, RZ/N2 MPU Project Generator (Part 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/T2, RZ/N2 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.

Renesas RZ C/C++ FSP Project

Projoct Template Selection

Project Template Selection

O .." Bare Metal - Blinky
(} Bare metal FSP project that indudes BSP and will blink LEDs if available. This project will initialize docks, pins, stacks, and the C runtime
wironmen

[Rencsas R7T. pack]

() Bare Metal - Minimal
i e et 5 prject thtinchds 5. T prec i iz cocks, i, tacks, an the € i evonment

[Renesas RZT pack]

Figure 139. RZ/T2, RZ/N2 MPU Project Generator (Part 5)
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When the project is created, e? studio displays a summary of the current project configuration in the RZ/T2,
RZ/N2 MPU Project Editor.

4 [Blinky] FSP Configuration X =0

Summar;
Y Generate Project Content

Project Summary

T ersion: <Project summary information>
FSP Version

Project Type:

Location:

Selected software components

Arm CMSIS Version & - Core

Memory Config Checking

Board support package for RZT2M

Board support package for ; H :

Board support packags for RZT2M - FSP Data <Components version information>
Board Support Package Commen Files

RZT Configuration Template File

Board Support Package Commen Files

110 Port

Simple application that blinks an LED. No RTOS included

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

Figure 140. RZ/T2, RZ/N2 MPU Project Editor and Available Editor Tabs

On the bottom of the RZ/T2, RZ/N2 MPU Project Editor view, you can find the tabs for configuring multiple
aspects of your project:

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

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

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

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

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

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

o 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 CPUO 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 API Reference > BSP > MCU 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/T2,
RZ/N2 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, e? studio 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

{8k [Blinky] FSP Configuration X = 8

Summary 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 | Compenents

Figure 141. 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.

& [linky] FSP Configuration X =g

Board Support Package Configuration Generate Project Content

3 Restore Defaults @

Board Details

Renesas Starter Kit-+ for RZ/T2M CPU Board (RAM execution without flash memory)
Board: RSK+RZT2M (RAM execution without flash memory) v

=
Device: RIAO7GO75M24GBG [

RSK+RZT2M (RAM exec

Settings  ProPerty Value
65536 1

2007152

BGA

320

cPuo

Enabled

Figure 142. 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. e? studio 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:
e rz _cfg/fsp_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.

=)

Clocks Configuration

Generate Project Content

E3 Restore Defaults

Main Clock: 2sMHz

PLLO 2400MHz ICLK 200MHz ~ —> PCLKGPTL 400MHz
L CLMAQ Enabled

~ —> CLMAQ error not mask ~ > PCLKCAN 40MHz ~ | [>{PCLKH 200MHz

CLMAS3 Enabled ~ Alternative clock: LOC ~ | P> XSPI_CLKO 125MHz v | [ PCLKM 100MHz

PLL1 is initial state ~ I CLMA3 error not mask ~ | /> XSPI_CLK1125MHz v~ [ PCLKL 50MHz

PLL1 1000M‘}£z —> CLMA1 Enabled ~ —> CLMA1 error mask ~| [ TCLK 100MHz [ PCLKADC 25MHz

Ethemet Clock src: PLL v (> SCIOASYNCCLK: 96MH v | [ CPUOCLK Mul x1 b

ETHn_REFCL‘%( 25MHz [> SCITASYNCCLK: 96MH ~ CPUOCLK ZoiMHz

LOCO Enabled ~ — LOCO 240kHz — CLMAZ Enabled ~ [> SCI2ASYNCCLK: 96MH ~ | [ CPUICLK Mul x1 v

CLMAQCMPL 1 CLMAO CMPH 1.023k [ SCI3ASYNCCLK: 96MH CPU1CLK 200MHz
CLMA1 CMPL 1 CLMA1 CMPH 1.023k [= SCIASYNCCLK: 96MH ~ | "> CKIO Div /4 ~
CLMA2 CMPL 1 CLMA2 CMPH 1.023k [> SCISASYNCCLK: 96MH + CKIO 50MHz
CLMA3 CMPL 1 CLMA3 CMPH 1.023k [> SPIOASYNCCLK: 96MH v

[> SPIASYNCCLK: 96MH ~

[> SPI2ASYNCCLK: 96MH v

> SPI3ASYNCCLK: 96MH ~

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

Figure 143. 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 receive 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 e? studio, 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.

Pin Configuration
g Generate Project Content

Select Pin Configuration [ Exportto CSV file 5] Configure Pin Driver Wamings
[Rsk+RZT2M | Manage configurations.. [ Generate data: g_bsp_pin_cfg
Pin Selection i= & [2 [% PinConfiguration ~J Cycle Pin Group
h pe il | Name Value Lock  Link
v Ports ~ Pin Group Selection Mixed
v ¢ Peripherals ‘Oper:%ozl\ﬂ:de Asynchronous mode
¢ Connectivity:=CANFD v Input/Outpu
Conng:zwu;;EmEstc CTs0# v P162 =Wl s |
v Connectivity:ETHER_ETH CTS_RTs0# None
v Connectivity:ETHER_ETHSW Den None 1
v Connectivity:ETHER_GMAC RxDo v P166 =3
v Connectivity:IIC =
v « Connectivity:5CI L
v SClo - o :
sci L v P165 =3
sci2
v a3
sCla
scis
¢ Connectivity:SPI
v Connectivity:USB_HS
v Connectivity:XSP|
v DebugJTAG/SWD
¢ DebugiTRACE
Delta sigmalF: DSMIF

EncoderlF:ENCIF

ExBus:BSC

Interrupt:IRQ
v System:CGC
¥ System:SYSTEM

TRGADC X
Pin Number

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

Module name:  SCI0
Usage: Ininitial register value, when CCRO.TE bit is 0, and the terminal function is TXDn, the terminal outputs high impedance.

Figure 144. 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 I/O function, the pin will be shown as 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, port P162 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.

0 *[Blinky] FSP Configuration X

Pin Configuration

Select Pin Configuration

[RsK+RZT2M

v] Mar

Pin Selection

[Type filter text

v P21
v P22
v P23
v P24
# Other Pins
~ @ Peripherals
¥ Connectivity:CANFD
Connectivity:ETHER_ESC
¥ Connectivity:ETHER_ETH
¥ Connectivity:ETHER_ETHSW
+ Connectivity:ETHER_GMAC
v ConnectivitydliC
~ @ Connectivity:SCl
@ sco
sch
SC12

Pin Number

~

v

i= & = 1%  Pin Configuration

[y Export to CSV file  [] Configure Pin Driver Warnings.

[ Generate data: [g_bsp_pin_cfg

=E

Generate Project Content

42 Cycle Pin Group

Name
Pin Group Selection
Operation Mode
~ Input/Output
CTSo#
CTS_RTS0#
DEo
RXDO

TXDo

Value
Mixed
Asynchronous mode

@ P2
None
None

¢ P16.6

v P16_5

Lock

Link

Module name:  SCIO

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

Summary | BSP Clcn:kslnterrupﬁ Event Links| Stacks| Components

Figure 145. Conflict Checker in Pin Configuration

RO1AN6434EJ0410 Rev.4.10

May.20.26

RENESAS

Page 107 of 213




RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

The pin configurator also shows a package view and the selected electrical or functional characteristics of
each pin.

T FSP Visualization X =

K O T
BOCOOO R DDDDDDDRD
- =l 00 4 0 6T e o
. ot ) =
Y QO LD IND O
- - XX B4 < B B e e -
- o - fai = & --
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Figure 146. Pin Configurator Package View
When you click the Generate Project Content button, the pin configuration contents are written to:
e rz_cfg/fsp_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.

46 *[Blinky] FSP Configuration X =y=
Stacks Configuration Generate Project Content

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

Threads
M i;:gA;/i‘;z:‘r/'; Port (tJoport) I 4 g_ioport I/0 Port 4 Memory config check 1 g_timer0 Timer, Compare.
49 Memory config check (Hopery B
@ a timer Timer, Compare Match W (r cmtw) ® ® 6]

Objects

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

Properties X | Problems Smart Browser Console

g_timer0 Timer, Compare Match W (r_cmtw)

Settings  ProPeTy Value
> Output

Input

TREETOpTE
Callback NULL
Compare Match Interrupt Priority Priority 11
Input Capture 0 Interrupt Priority Disabled
Input Capture 1 Interrupt Priority Disabled
Output Compare 0 Interrupt Priority Disabled
Output Compare 1 Interrupt Priority Disabled

Figure 147. 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.

& *[Blinky] FSP Configuration X =8
Interrupts Configuration Generate Project Content
User Events %] New User Event >
Event ISR
Allocations
Interrupt Event ISR
59 CMTWO_CMWI (CMTWO Compare match) cmtw_cm_int_isr I

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

Figure 148. 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 events. The events are sorted by
peripheral to make it easy to find and verify them.

{5} *[Blinky] FSP Configuration < T F

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) [} 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 AiA all

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

Figure 149. 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:

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

Stacks.

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

{8} *[Blinky] FSP Configuration X

Stacks Configuration

Threads

~ gt HAL/Common

HAL/Common Stacks

= B |55 outine X

There is no active editor that provides an outline,

Generate Project Content

|e_ New Stack >}

Analog

# g_ioport

8 g_timerd Timer, Compare Match W ir_cmiw)

@

1O Port (r_ioport) ¥ g.iopor
(r_ioport)

Connectivity
it /O Port @ g_timer0 Timer,
Compare Match W Input
(r_cmw] Monitoring
@ @

Networking

Objects

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

RTOS

3 |

4 Port Qutput Enable 3 for MTUS (r_poe3)
& Port Output Enable for GPT (r_poeg)

#  Realtime Cl
B Three-Pha
& Thies

4 Timer, General PWM (r_gpt]

Figure 150. e? studio Project Configurator — Adding Drivers

4. Select the driver module in the HAL/Common 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 18. Generate Contents on FSP Configuration

File Contents Overwritten by Generate
Project Content?
rz_gen/main.c Contains main() calling generated | Yes
and user code. When called, the
BSP has already initialized the
MPU.
rz_gen/hal_data.c Configuration structures for HAL | Yes
Driver only modules.
rz_gen/hal_data.h Header file for HAL driver only Yes
modules.
src/hal_entry.c User entry point for HAL Driver No
only code. Add your code here.

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.

5% [Blinky] FSP Configuration X

Components Configuration

SR

Component
v & Am
v ¢ CMSIS
~ @ CMsISe
CoreM
[ psp
[C] NN
5 B, AWS
5 & CISCO
> B Linaro
> B WGL
5 2, Microsoft
v 2, Renesas
v % BSP
> # Board
> % maim
> @ madul
s @ rzg2l
> @ gl
> @ mgle
> @ gl
> @ mn
> @ mnZh
> @ 2l
v
Memory
> @ rat2h
> @ 2l
v @ mt2m
device
device
[ device
[ device

Description

Arm CMSIS Version 6 - Care
Arm DSP Library Source
Arm NN Library Source

Memory Config Checking

Board support package for RIADTGOTSM24GBG
Board supprt package for RZT2M

Board support package for RIADTGOTSM23GBG
Board support package for RIADTGOTSM26GBG
Board support package for RIADTGOTSM22GBG
Board support package for RIADTGOTSM28GBA
Board suppart package for ROADTGOTSM26GBA
Board support package for RIADTGO7SM27GBA
Board support package for ROADTGOTSM24GBA
Board support package for RIAGTGOTSM22GBA
Board support package for RIADTGOTSM21GBA
Board support package for RIADTGOTSMOSGFP
Board support package for RIADTGOTSMOI GFP
Board support package for RSAGTGOTSMOSGFA
Board support package for RIAGTGOTSMOTGFA

Group by: Vendor

~ Filter Al

Variant

= 8

Generate Project Content

« | search..

ROADTGOTIM24GEG

RIADTGO75M286BG
RIADTGOTIM26GBG
RSADTGOT5M22GEG
ROADTGO7SMIZGBA

RIADTGOTSM26GBA
RIAD7GO7TSMR7GBA
ROADTGOTSM24GBA
ROADTGOTSMIIGBA
ROADTGOTSMI1GBA
RIADTGO7SMOSGFP
RIADTGOTSMOTGFP
RIADTGOTSMOSGFA
ROADTGOTSMOTGFA

Figure 151.

Components Tab

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

the following folders:

e rz/fsplinc/api

e rz/fspl/incl/instances
e  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.

71
This

Appendix

Known Issues
chapter describes the known issues regarding the current version of FSP and related platform software.

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. Please follow the operations in the description of the issues if you use the
features related to the issues. The grayed-out items have been resolved.

The known issues are categorized into two main groups, FSP Configuration and FSP Modules.

o

FSP Configuration

FSP Configuration on e? studio and FSP SC have various configuration features that work on the GUI
with FSP.

Regarding the overview of each configuration feature (GUI tab) provided as a part of FSP configuration
on e? studio and FSP SC, please see the chapter 6. “FSP Configuration Users Guide”.

FSP Modules
The FSP provides HAL drivers and BSP configured by FSP Configuration on e? studio and FSP SC.

Regarding their features, usage notes, and API references, please see the related file “FSP
Documentation”.

Table 19. List of Known Issues

No. | Title Target Device Category
T2M | T2L | T2ME | T2H | N2L | N2H
1 “r_gmac” may be shown as “r_ether” v v FSP
incorrectly. Configuration,
Stacks
2 “Edge” can be selected as Transfer End V4 V4 V4 FSP
Interrupt Detect Type in “r_dmac”, but it Configuration,
cannot be used. Stacks
3 When the “Device” or “Board” selection V4 V4 V4 V4 V4 FSP
in the BSP tab is changed, the BSP Configuration,
properties are sometimes configured BSP
incorrectly.
4 (FSP SC ONLY) The device name is not N4 FSP
output correctly depending on the Configuration,
selected device. BSP
5 Errors occur when changing board v v FSP
settings. Configuration,
BSP
6 Pin configuration error occurs in the V4 v v FSP
MPX-IO 16bit operating mode of “r_bsc”. Configuration,
Pins
7 Build error when using the definition V4 v v FSP
name of input/output external pins for Configuration,
the module. Pins
8 ‘R_SCI_UART_BaudCalculate()” of V4 V4 V4 FSP
“r_sci_uart” module properly works Modules, SCI
ONLY when its clock source is UART
SCInASYNCCLK and its frequency is
96MHz.
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No | Title Target Device Category
T2M | T2L | T2ME | T2H | N2L | N2H

9 “R_SPI_CalculateBitrate()” of v v v FSP
“r_spi” module properly works Modules, SPI
ONLY when its clock source is
SPINASYNCCLK and its frequency
is 96MHz.

10 | A warning occurs when building Vi v FSP
‘r_gmac” module with the gcc Modules,
compiler. Ethernet

11 | In the FSP Documentation, there V4 V4 FSP
is an incorrect description. “API Modules,
Reference > Modules > Ethernet Ethernet
PHY” page. PHY

12 | The interrupt number cannot be v FSP
successfully acquired by the Modules,
R_FSP_CurrentlrgGet() when FreeRTOS
multiple interrupt occurs.

13 | Block Media Custom v v V4 V4 FSP
Implementation can be selected as Configuration
Memory Implementation for , Stacks
“rm_freertos_plus_fat” module, but
it cannot be used.

14 | The second argument of “r_mtu3” V4 V4 V4 V4 V4 V4 FSP
APIs does not match the common Modules,
API. MTU3

15 | In multiprocessing, a configuration v v FSP
error occurs when “r_gpt” module Configuration
is used for both projects for CPUO , Stacks
and CPU1.

16 | A project build error occurs when a v FSP
32-bit bus NOR flash and xSPI0 Configuration
x8 boot modes are selected on the , BSP
RZT Custom User Board.

17 | The secondary project for v FSP
multiprocessing cannot be created Configuration
when xSPI1 x1 boot modes are , BSP
selected on the RZT Custom User
Board.

18 | An incorrect value is set to a pin v FSP
select value for MTUO- Modules,
B/MTU6/MTUY as the MTU3 POE3
output pin.

19 | Build error when using v FSP
DSMIFn_ERR as an additional Modules,
trigger for “r_poe3” module. POE3

20 | Control setting values for MTU3 N4 N4 N4 FSP
output pins in the Stacks tab of the Configuration
FSP Configuration are set to the , Stacks
incorrect pin.
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No | Title Target Device Category
T2M | T2L | T2ME | T2H | N2L | N2H

21 | A bug that prevented the setup of v FSP

PLL1. Configuration
, Clocks

22 | A section cannot be copied V4 FSP
successfully when its size is not a Modules,
multiple of the alignment size. BSP

23 | Initial values of data placed in V4 FSP
some sections were overwritten Modules,
with 0. BSP

24 | Some sections were not initialized V4 FSP
in the flash boot project. Modules,

BSP

25 | DSMIF 0/1 error 1: trigger macros N4 FSP

are not defined. Modules,
POEG

26 | DSMIF 0/1 error 1 status macros N4 FSP

are not defined. Modules,
POEG

27 | Missing constraint for the DSMIF V4 V4 V4 V4 FSP
error trigger in channel 1 and Modules,
channel 2. POEG

28 | FreeRTOS+FAT format process is v v v v v v FSP
not executed correctly. Modules,

FreeRTOS+
FAT

29 | Caution when specifying program v v Others,
placement in linker scripts. Linker script

30 | In the secondary project for v v FSP
multiprocessing, no error occurs Configuration
when there is a conflict in a , Stacks
resource used by the preceding
project.

31 | Errors occur when setting ELC in V4 V4 FSP
r_gpt module. Configuration

, Stacks

32 | CR52 CPU1 of RZ/T2H and V4 v Others,
RZ/N2H is implemented to start Linker script
programs from System SRAM
instead of CPU1 ATCM.

33 | No Error Occurs when entering v NG FSP
out-of-range values for window Configuration
parameters in r_pcie_ep and , Stacks
r_pcie_rc module configurations.

34 | The address space of DDR and v v Others,
PCIE cannot be used in the Address
secondary (or later) projects with space
flash boot mode.
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Title Target Device Category

No. T2M | T2L | T2ME | T2H | N2L | N2H

35 r_gmac_b module cannot use v v FSP
zero-copy mode. Modules,

GMAC

36 r_adc module does not support v FSP

the calibration function. Modules,
ADC

37 The USB driver for the CA55 V4 V4 FSP

project does not work. Modules,
USB

38 No error returns when entering V4 V4 FSP
the virtual addresses that cannot Modules,
be translated to physical xSPI_OSPI,
addresses as arguments. xSPI_QSPI,

DMAC

39 | The CA55 project with noncache v v FSP
sections aborts when debugging Modules,
with flash boot mode on IAR BSP
EWARM.

40 When changing the duty setting in V4 V4 V4 V4 V4 V4 FSP
the r_gpt module, there is a Modules,
possibility that the duty may GPT
unintentionally become 100%.

41 The CPU registers save and V4 V4 FSP
restore process cannot be Modules,
performed correctly in BSP,
FIQ_Handler for CA55 projects. FreeRTOS

42 | MTUS3 callback does not occur as v v FSP
expectation. Modules,

MTU3

43 An undefined error of r_gpt v v FSP
module occurs when building a Modules,
project. GPT

44 Pin names according to unit and v v v v v v FSP
channel numbers are not Configuration
displayed in r_gpt module , Stacks
configurations.

45 | Using R_GPT_DutyCycleSet() v v v v FSP
with option both pins A and B Modules,
cannot work properly. GPT

46 Parameter checking of V4 V4 V4 V4 V4 V4 FSP
R _ETHER _SELECTOR_Open() Modules,
is not working properly. ETHER_SEL

ECTOR

47 Parameter checking feature of v v v v v v FSP
R_GMAC_CallbackSet() is not Modules,
working. ETHER_GM

AC
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Title Target Device Category

No. T2M | T2L | T2ME | T2H | N2L | N2H

48 r_usb_hhid module is not working v V4 V4 v FSP
properly. Modules,

USB_HHID

49 The secondary and later projects v v v v FSP
may not work properly when Modules,
multicore with flash boot mode. BSP,

FreeRTOS

50 *length_bytes is an input/output V4 V4 V4 N4 V4 V4 FSP
parameter of Modules,
R_GMAC_Read())R_GMAC_B R GMAC,
ead() and must be reset before GMAC_B
every call.

51 When one unit is connected to v v v v v v FSP
multiple CS spaces, manual Modules,
commands are issued only to the XSPI_HYPE
most recently opened CS space. R,

XSPI_OSPI,
XSPI_QSPI

52 Limit the requested transfer size V4 V4 V4 N4 V4 V4 FSP
to 2048 bytes or less when using Modules,
DMA transfer mode of a USB USB PCDC,
peripheral. USB PHID,

USB PMSC,
USB PVND,
USB (FSP
Configuration
)

No.1 Resolved

Title “r_gmac” may be shown as “r_ether” incorrectly.

Target RZ/T2M, RZ/N2L

Category FSP Configuration, Stacks

Description | In the Stacks tab, “r_gmac” may be shown as “r_ether” incorrectly.

Workaround | Please read the “r_ether” as “r_gmac”.

No.2 Resolved

Title “Edge” can be selected as Transfer End Interrupt Detect Type in “r_dmac”, but it

cannot be used.

Target RZ/T2M, RZ/T2L, RZ/N2L

Category FSP Configuration, Stacks

Description | “Edge” of interrupt detect type is not available due to a change in hardware specifications.

Workaround | Please don’t set Edge to Transfer End Interrupt Detect Type
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No.3 Resolved
Title When the “Device” or “Board” selection in the BSP tab is changed, the BSP
properties are sometimes configured incorrectly.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H
Category FSP Configuration, BSP
Description | When the “Device” or “Board” selection in the BSP tab is changed, the BSP properties are
sometimes configured incorrectly. Once this issue occurs, the project cannot be fixed to
the correct configuration.
Workaround | If changing the “Device” or “Board”, please reselect “FSP Version” from the drop-down list.
If you want to change only the boot mode on the same board, please refer to
Appendix. How to Change Boot Mode of the FSP Project
No.4 Resolved
Title (FSP SC ONLY) The device name is not output correctly depending on the selected
device.
Target RZ/T2M, RZ/T2ME
Category FSP Configuration, BSP
Description | If you create a project by selecting a single core device (R9A07G075M01xxx,
R9A07G075M05xxx), the device setting will be “None” when you open the project in IAR
EWARM.
Workaround

Please reselect the device name from the device list in the IAR EWARM project options.
Options > General Options > Target > Processor variant > Device

Options for node "Blinky”

Category:

-
Static Analysis
Runtime Checking
C/C++ Compier Library Configuration Library Options 1 Library Options 2
Output Converter Processor variant
Custom Build 2
Buid Actions O Cere
= [ T =]

Simulator
CADI

CMSIS DAP
GDB Server
I4et
Jink/)-Trace
T1 Stellaris
Nu-Link

PE micro
ST-LINK
Third-Party Driver

O CMSIS-Pack

Execution mode

OK

Cancel
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No.5 Deleted due to one of the issues with Known Issues No. 3

Title

Errors occur when changing board settings.

Target

RZ/T2L, RZ/N2L

Category

FSP Configuration, BSP

Description

Errors occur when changing board settings from RSK+RZN2L (RAM execution without
flash memory) to RZN2L Custom User Board (RAM execution without flash memory) and
from RSK+RZN2L (RAM execution without flash memory) to RZN2L Custom User Board
(xSPIO0 x1 boot mode).

1. Changed from RSK+RZN2L (RAM execution without flash memory) to RZN2L
Custom User Board (RAM execution without flash memory)

In this case, the build is successful. But the following screen is displayed after the build.

[ Properties | ¥ Problems | @ Smart Browser | E] Console ¢ | [§ Memory Usage
CDT Build Console [zn2l_minimal]

g file: ../rzn/fsp/src/r_ioport/r_icport.c

Building file: ../rzn/fsp/src/bsp/mcu/rzn2l/bsp_cache.c
Building file: ../rzn_gen/pin data.c
../rzn_gen/vector_data.c
../rzn/fsp/src/r_ioport/r_ioport.c
../rzn/fsp/src/bsp/mcufrzn2l/bsp_cache.c
-./rzn_gen/pin_data.c
Building file: ../rzn/fsp/src/bsp/mcu/rzn2l/bsp_loader_param.c
Building file: ../rzn/fsp/src/bsp/mcu/all/bsp_clocks.c
../rzn/Fsp/src/bsp/meufrzn2l/bsp_loader_param.c
Building file: ../rzn/fsp/src/bsp/mcu/all/bsp_common.c 8 Problem Occurred - ] X
../rzn/Fsp/src/bsp/meufall/bsp_clocks.c
Building file: ../rzn/fsp/src/bsp/mcu/all/bsp_delay.c — q .
.. /rzn/Fsp/src/bsp/meufall/bsp_common.c .03 B P as (em ram s O o
../rzn/fsp/src/bsp/meufall/bsp_delay.c £
Building file: ../rzn/fsp/src/bsp/mcu/all/bsp do.c
Building file: ../rzn/fsp/src/bsp/mcufall/bsp_irg.c
../rzn/fsp/src/bsp/mcufall/bsp_fo.c oK
Building file: ../rzn/fsp/src/bsp/mcu/all/bsp register protection.c
../rzn/fsp/src/bsp/meu/all/bsp_irg.c
Building file: ../rzn/fsp/src/bsp/mcu/all/bsp_reset.c Errors occurred during the build.
../rzn/Fsp/src/bsp/mcufall/bsp_register_protection.c Errors running builder 'COT Builder' on project
../rzn/Fsp/src/bsp/mcufall/bsp_reset.c ‘rzn2|_minimal'.
Building file: ../rzn/fsp/src/bsp/mcu/all/bsp_sbrk.c Resource '/rzn2|_minimal/Debug/rzn/board/rzn2|_rsk!
Building file: ../rzn/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c does not exist,
../rzn/fsp/src/bsp/mcu/all/bsp_sbrk.c Resource '/rzn2|_minimal/Debug/rzn/board/rzn2l_rsk'
Building file: ../rzn/fsp/src/bsp/cmsis/Device/RENESAS/Source/system.c does not exist,
../rzn/Fsp/src/bsp/emsis/Device/RENESAS/Source/startup.c Resource'/rzn2l_minimal/Debug/rzn/beard/rzn2|_rsk'
../rzn/fsp/src/bsp/cmsis/Device/RENESAS/Source/system. c does not exist.
Building target: rzn2l minimal.elf Resource '/rzn2_minimal/Debug/rzn/board/rzn2l_rsk'
arm-none-eabi-objcopy -0 srec "rzn2l minimal.elf” “rzn2l minimal.srec” does not exist.
arm-none-eabi-size --format=berkeley "rzn2l minimal.elf”

text  data bss dec hex filename

4960 @ 15672 20032 4248 rzn2l minimal.elf

Errers eccurred during the build.

13:18:17 Build Finished. @ errors, @ warnings. (tock 7s.318ms)

2. Changed from RSK+RZN2L (RAM execution without flash memory) to RZN2L
Custom User Board (xSPI0 x1 boot mode)

bsp_mcu_device_pn_cfg.h is not generated, and a build error occurs.

[ Properties & Problems X | @ Smart Browser| B Console

6 errors, 18 warnings, 227 others (Filter matched 124 of 251 items)

Description - Resource Path Location Tpe
v @ Errors (6 items)

@ fatal error: bsp_meu_device_pn_cfg.h: No such file or directory bsp_meu_family_cfg.h frzn2|_minimal/rzn... line4 C/Ce+ Probl..
rzn_gen/subdirmkid2: rzn_gen/common_data.o] Error 1 rzn2l_minimal C/Ce+ Probl..
1zn_gen/subdirmk:d2: rzn_gen/hal_data.o] Errer 1 rzn2l_minimel C/Ce+ Probl..
rzn_gen/subdirmkid2: rzn_gen/main.o] Error 1 rzn2l_minimal C/Ce+ Probl..

src/subdir.mk26: sre/hal_entry.o] Error 1 rzn2l_minimal C/Ce+ Probl...
Waiting for unfinished jobs.... rzn2|_minimal C/Ce+ Probl..

Workaround

Please create a new project to change the board setting to RZN2L Custom User Board.
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No.6 Resolved
Title Pin configuration error occurs in the MPX-lIO 16bit operating mode of “r_bsc”.
Target RZ/T2M, RZ/T2L, RZ/N2L
Category FSP Configuration, Pins
Description | Pin assignment is an optional specification in the MPX-IO 16bit operation mode of “r_bsc”,
but an error will occur if Input/Output A1-A13 is not set.
a - v
Pin Configuratlon Generate Project Content
Select Pin Configuration i Export to CSV file © Configure Pin Driver Warnings
‘ RSK+RZN2L v | Manage configurations... Generate data: |g_bsp_pincfg |
Pin Selection & & =% pin Configuration ~2 Cycle Pin Group
ibsc % | Name Value Lock Link A
v v Ports Pin Group Selection Mixed
v ¥ Other Pins Operation Mode @ MPX-10 16bit
v BSCANP Vv Input/Output
~ @ Peripherals AOD None
v @ ExBus:BSC A1 @ * None
@ BSC A2 @ * None
A3 “ PO5_1 &
Ad @ * None bd
< >
Module name: BSC
Pin Function Pin Number
Summary BSP | Clocks @ Pins|Interrupts Event Links| Stacks| Components
Workaround | Please set “Custom” to “Operation Mode” of “r_bsc” in the Pins tab when you use the
MPX-IO 16bit operation mode of “r_bsc”.
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No.7 Resolved

Title Build error when using the definition name of input/output external pins for the
module.

Target RZ/T2M, RZ/T2L, RZ/N2L

Category FSP Configuration, Pins

Description | After code generation, the definition of input/output external pins for the module is
generated in fsp_cfg/bsp/bsp_pin_cfg.h, but the defined values are not defined in FSP.
When using the defined name in a user application, a build error occurs.

lh| bsp_pin_cfg.h X | g hal_entry.c [n] bsp_io.h
#define ETHO_TXCLK (IOPORT PORT 03 PIN 7)
#define ETH@ TXEN (IOPORT PORT 1@ PIN @
#define ETH@ RXD@ (IOPORT PORT 1@ PIN 1
#define ETH@ RXD1 (IOPORT_PORT_1@ PIN_2)
#define ETHO_RXD2 (IOPORT_PORT_1@_PIN_3)
L] bsp_pin_cfg.h Ll hal_entry.c X [n] bsp_io.h
vint16 £ tep = ETHOLRDG
[T Properties | i§. Problems | & Conscle X | 4 Search X| L U8 ‘
CDT Build Console [rzt2m_ether_test]
../src/hal_entry.c: In function "hal_entry':
D:\ws\rl\t2129\rzt2m_ether'_te5t\rzt_(fg\fsp_(fg\bsp/hsp_pin_(fg.h:51:28: (
51 | #define ETH@_RXD@ (IOPORT_PORT_1@_PIN_1)

Workaround | Please add a definition to read IOPORT_PORT_mm_PIN_n as
BSP_I0_PORT_mm_PIN nin hal_entry. Do NOT edit file fsp_cfg/bsp/bsp_pin_cfg.h
because its contents will be overwritten.

An example of a setting:
When using ETHO_RXDO (IOPORT_PORT_10_PIN_1), add definition of #define
IOPORT_PORT_10_PIN_1 (BSP_IO_PORT_10_PIN_1) in hal_entry.c.
h bep pin_cfg.h t] hal_entrgc 2 | W bsp inh
ginclude “hal_data.h”
E #define
void R_BSP_WarmStart(bsp_warm_start_event_t event) BSP_PLACE_TH_SECTION(™.warm_start™);

No.8 Resolved

Issue “R_SCI_UART_BaudCalculate()” of “r_sci_uart” module properly works ONLY when
its clock source is SCINASYNCCLK and its frequency is 96MHz.

Target RZ/T2M, RZ/T2L, RZ/N2L

Category FSP Modules, Serial Communication Interface (SCI) UART

Description | The “R_SCI_UART_BaudCalculate()” of “r_sci_uart” module works ONLY when its clock
source is “SCINASYNCCLK” and its frequency is “96MHZz"; therefore, when the module
uses “PCLKM” as its clock source or the frequency is not 96MHz, the API function will not
work properly.

Workaround | The clock source and frequency are limited in the Clocks and Stacks tab; therefore, you
can NOT use the PCLKM clock and can NOT change the clock frequency.
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No.9 Resolved

Issue “R_SPI_CalculateBitrate()” of “r_spi” module properly works ONLY when its clock
source is SPINASYNCCLK and its frequency is 96 MHz.

Target RZ/T2M, RZ/T2L, RZ/N2L

Category FSP Modules, Serial Peripheral Interface

Description | The “R_SPI_BaudCalculate()” of “r_spi” module works ONLY when its clock source is
“SPINASYNCCLK” and its frequency is “96MHz”; therefore, when the module uses
“PCLKM” as its clock source or the frequency is not 96MHz, the API function will not work
properly.

Workaround | The clock source and frequency are limited in the Clocks and Stacks tab; therefore, you

can NOT use the PCLKM clock and can NOT change the clock frequency.

No. 10 Resolved

Issue A warning occurs when building the “r_gmac” module with the GCC compiler.
Target RZ/T2M, RZ/T2L
Category FSP Modules, Ethernet
Description | The following warning occurs when building the “r_gmac” module with the GCC compiler.
..frzt/fsp/src/r_gmac/r_gmac.c:2173:14: warning: the comparison will always evaluate as 'false' for
the pointer operand in 'pp_phy_instance + (sizetype)(port * 12)' must not be NULL [-Waddress]
2173 | if (NULL == pp_phy_instance[port])
| An
Workaround | Please ignore this warning.
No. 11 Resolved
Issue In the FSP Documentation, there is an incorrect description. “APIl Reference >
Modules > Ethernet PHY” page.
Target RZ/T2M, RZ/N2L
Category FSP Modules, Ethernet PHY
Description | In the “API Reference > Modules > Ethernet PHY” page in FSP Documentation, the
default column description of the “Select PHYs to use” configuration is incorrect.
Workaround | When reading the incorrect description, please replace the reading of it with the following.

[Error]

» config.driver.ether_phy.phy_Isi.default,config.driver.ether_phy.phy_Isi.0,config.driver.
ether_phy.phy_lsi.1,config.driver.ether _phy.phy_lIsi.2,config.driver.ether_phy.phy_Isi.
3,config.driver.ether_phy.phy_Isi.

[Correction]
> All check boxes are enabled.
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No. 12 Resolved

Issue

The interrupt number cannot be successfully acquired by the
R_FSP_CurrentlrqGet() when multiple interrupts occur.

Target

RZ/N2L

Category

FSP Modules, FreeRTOS

Description

The interrupt number cannot be successfully acquired by the R_FSP_CurrentlrqGet()
when using multiple interrupt handlers with different priority levels in FreeRTOS.

Workaround

Please modify the following for the countermeasure against nested interrupts.

Target File: port.c
void vApplicationlRQHandler (uint32_t ullCCIAR)
{

#if O
/* Re-enable interrupts. */
__asm(“cpsie i”);

#endif

bsp_common_interrupt_handler(ullCCIAR);
}

Target File: bsp_irg.c

void bsp_common_interrupt_handler (uint32_t id)

{
uint16_t gic_intid;

/* Get interruot ID (GIC INTID). */
gic_intid = (uint16_t) (id & BSP_PRV_ID_MASK);

#if VECTOR_DATA_IRQ_COUNT > 0
if (BSP_CORTEX_VECTOR_TABLE_ENTRIES <= gic_intid)

/* Remain the interrupt number */
g_current_interrupt_num[g_current_interrupt_pointer++] =
(uint16_t) (gic_intid— BSP_CORTEX_VECTOR_TABLE_ENTRIES);

__asm volatile (“dmb”);

#if 1
/* Enable nested interrupt. */
__asm volatile (“cpsie i");
__asm volatile (“isb”);
#endif

/* Branch to an interrupt handler. */
g_vector_table[(gic_intid— BSP_CORTEX_VECTOR_TABLE_ENTRIES)]();
}
else
#endif

/* Remain the interrupt number */
g_current_interrupt_num[g_current_interrupt_pointer++] = gic_intid;

__asm volatile (“dmb”);

#if 1
/* Enable nested interrupt. */
__asm volatile ("cpsie i");
__asm volatile (“isb”);
#endif

/* Branch to an interrupt handler. */
g_sgi_ppi_vector_table[gic_intid]();

#if 1
/* Disable nested interrupt. */
__asm volatile ("cpsid i”);
__asm volatile ("isb”);

#endif

g_current_interrupt_pointer--;

}

RO1AN6434EJ0410 Rev.4.10 Page 123 of 213

May.20.26

RENESAS




RZ/T2, RZ/N2

Getting Started with Flexible Software Package

No. 13 Resolved

Issue Block Media Custom Implementation can be selected as Memory Implementation for
“rm_freertos_plus_fat” module, but it cannot be used.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/N2L
Category FSP Configuration, Stacks
Description | In the Stacks tab of Configuration, Block Media Custom Implementation can be selected
as Memory Implementation for the “rm_freertos_plus_fat” module, but it is unsupported
and causes build errors.
FreeRTOS+FAT Stacks % | New Stac
47 FreeRTOS+FAT
®
& FreeRTOS+IFAT Port for
RZT (rm_freertos_plus_fat)
®
& Add Mem(;ry
Implementation
[Required]
New > 4 Block Media Custom Implementation (rm_block_media_user)
4 Block Media USB (rm_block_media_usb)
Workaround | Please select Block Media USB as Memory Implementation for “rm_freertos_plus_fat”
module.

No. 14 Resolved

Issue The second argument of “r_mtu3” APIs does not match the common API.

Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H

Category FSP Modules, MTU3

Description | The second argument of these three APIs "R_MTU3_PeriodSet()", "R_MTU3_InfoGet()",
and "R_MTU3_StatusGet()" of the "r_mtu3" module, do not match with the APl in “r_timer
api.h” header file

Workaround | You cannot call these API by using the function pointer

g_timer0.p_api->periodSet()
g_timer0.p_api-> InfoGet()
g_timer0.p_api-> StatusGet()

Please use the API by calling it directly

R_MTU3_PeriodSet()
R_MTU3_InfoGet()
R_MTU3_StatusGet()

For reference on how to use these APIs, please refer to the MTU3 Examples in the FSP
documentation.
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No. 15

Issue In multiprocessing, a configuration error occurs when the “r_gpt” module is used
for both projects for CPU0 and CPU1.

Target RZ/T2M, RZ/T2ME

Category FSP Configuration, Stacks

Description | When using the “r_gpt” module in the Stacks tab of both projects for CPUO and CPU1, a
configuration error occurs. The “r_gpt” module can only be used with either CPUO or
CPU1 in multiprocessing, regardless of the Unit or Channel number used.

Workaround | Please use the “r_gpt” module ONLY with either CPUO or CPU1 in multiprocessing.

No. 16 Resolved

Issue A project build error occurs when a 32-bit bus NOR flash and xSPI0 x8 boot modes
are selected on the RZT Custom User Board.

Target RZ/T2M

Category FSP Configuration, BSP

Description | When the following boards (boot mode) are selected, the required definitions are not
generated, and a build error occurs.
e RZT Custom User Board (32-bit bus NOR flash boot mode)
e RZT Custom User Board (xSPI0 x8 boot mode)

Workaround LPJIeasg doz’t select 32-bit bus NOR flash and xSPI0 x8 boot modes on the RZT Custom

ser Board.

No. 17 Resolved

Issue The secondary project for multiprocessing cannot be created when xSPI1 x1 boot
modes are selected on the RZT Custom User Board.

Target RZ/T2M

Category FSP Configuration, BSP

Description | When the following boards (boot mode) are selected for the primary project of
multiprocessing, a variable required for multiprocessing is not defined, and the secondary
project cannot be created.
e RZT Custom User Board (xSPI1 x1 boot mode)

Workaround | Please don'’t select xSPI1 x1 boot modes on the RZT Custom User Board when

multiprocessing.
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No. 18 Resolved

Issue An incorrect value is set to a pin select value for MTU0-B/MTU6/MTU7 as the MTU3
output pin.
Target RZ/T2L
Category FSP Modules, POE3
Description | Pin select value of MTU3 output pins used in FSP does not match the User's Manual:
Hardware. Therefore, what you want to set up is not correctly described in the generated
file of the FSP Configuration.
Workaround | When using “r_poe3” and MTUO-B/MTU6/MTU7 as MTU3 output pin, please follow these
four steps:
1. Add “Port Output Enable 3 for MTU3 (r_poe3)” on the Stacks tab of FSP Configuration.
2. Click the " Generate Project Content button, and the “r_poe3” code is generated.
3. Disable the code-generating function.
After this setting, the code cannot be generated.
[For e? studio Smart Configurator]
Use the following settings to suppress the code-generating operation.
If this setting is missed, the code-generating operation is automatically executed at a
clean build, and the changes made in step 4 revert to the original.
a. Uncheck “Project Properties > Builders > DDSC Builder”
i&Propert’ies fov’ B - o ) il D ) ><V ‘
| Builders = M
| s:;z:::e Configure the builders for the project:
C/C++ Build mDDSC Builder New...
C/C++ General [ b COT Builder
MCuU [v] b Scanner Configuration Builder impost-
Project Natures [] & DDSC Bundile Builder
Project References
Renesas QE
Run/Debug Settings
Task Tags
Validation
Down
? Cancel
b. When unchecking it, the following message appears: click OK.
Q Confirm Disable Builder b4
This is an advanced operation. Disabling a project builder can have many side-effects. Continue?
Cancel
[For FSP SC (IAR EWARM)]
No need to set since code generation is not executed automatically.
4. Modify definitions in rzt_gen/hal_data.c
Change the value of [module name]_ pwm_pin_setting[] or [module
name]_complementary_pwm_setting[1].pin_setting[X](X=0,1,2) according to the MTU3
output pins used. The tables below show the replacements required for each MTU3
output pin.
File to be modified: rzt_gen/hal_data.c
/* Setting structure for pwm pin. */
static const poe3_pwm_pin_setting_t g_poe30_pwm_pin_setting[] =
{
{.pwm_pin_select = POE3_PIN_SELECT_0, .hiz_output_enable = false },
{ .pwm_pin_select = POE3_PIN_SELECT_0, .hiz_output_enable = false },
{.pwm_pin_select = POE3_PIN_SELECT_0, .hiz_output_enable = false },
{ .pwm_pin_select = POE3_PIN_SELECT_0, .hiz_output_enable = false }, };
/* Setting structure for complementary pwm pin. */
static const poe3_complementary_pwm_setting_t g_poe30_complementary_pwm_setting[] =
{
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{ .positive_pwm_pin_select = POE3_PIN_SELECT_O0,

{ .positive_pwm_pin_select = POE3_PIN_SELECT_O0,
.negative_pwm_pin_select = POE3_PIN_SELECT_0,
.positive_pwm_pin_active_level = POE3_ACTIVE_LEVEL_SETTING_NONE,
.negative_pwm_pin_active_level = POE3_ACTIVE_LEVEL_SETTING_NONE,

Location (Struct [module name]_
pwm_pin_setting[])

Replace with

The second pwm_pin_select

.pwm_pin_select =
POE3 PIN SELECT 1

The second pwm_pin_select

.pwm_pin_select =
POE3 PIN SELECT 2

The second pwm_pin_select

.pwm_pin_select =
POE3 PIN SELECT 3

Location (Struct [module
name]_complementary_pwm_setting][])

Replace with

the second pin_setting[0]

.positive_pwm_pin_select =
POE3 PIN SELECT 1,

the second pin_setting[0]

.positive_pwm_pin_select =
POE3_PIN_SELECT_2,

the second pin_setting[0]

.negative_pwm_pin_select =
POE3 PIN_SELECT 1,

the second pin_setting[0]

.negative_pwm_pin_select =
POE3_PIN_SELECT_2,

the second pin_setting[1]

.positive_pwm_pin_select =
POE3 PIN SELECT 1,

the second pin_setting[1]

.positive_pwm_pin_select =
POE3 PIN _SELECT 2,

the second pin_setting[1]

.negative_pwm_pin_select =
POE3 PIN_SELECT 1,

the second pin_setting[1]

.negative_pwm_pin_select =
POE3 PIN SELECT 2,

the second pin_setting[2]

.positive_pwm_pin_select =
POE3 PIN_SELECT 1,

the second pin_setting[2]

.positive_pwm_pin_select =
POE3 PIN_SELECT 2,

the second pin_setting[2]

.negative_pwm_pin_select =
POE3 PIN SELECT 1,

the second pin_setting[2]

.negative_pwm_pin_select =
POE3 PIN _SELECT 2,

{ .pin_setting[0] =
" pin_setting[X] =
.hiz_output_enable = false },
For MTUO-B
MTU3 Port
output pin
mtiocOb P14_4
mtiocOb P24_0
mtiocOb P13 3
For MTUG/MTU7
MTU3 Port
output
pin
mtioc6b P21 2
mtioc6b P08_5
mtioc6d P21 4
mtioc6d P08 7
mtioc7a P21 5
mtioc7a P09 0
mtioc7c P21_7
mtioc7c P09 2
mtioc7b P21 6
mtioc7b P09_1
mtioc7d P22 0
mtioc7d P09 3
not the first.

Note: There are two pin_setting[X] 's with the same number(X); modify the second one,
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No. 19 Resolved

Issue Build error when using DSMIFn_ERR as an additional trigger for “r_poe3” module.
Target RZ/T2L
Category FSP Modules, POE3
Description | When using DSMIFn_ERR as an additional trigger in FSP Configuration, after code
generation, values of the DSMIFn_ERR additional trigger for the module are generated in
rzt_gen/hal_data.c. But the defined values are not defined in FSP, so a build error occurs.
Property of r_poe3 stack
g_poe30 Port Output Enable 3 for MTU3 (r_poe3)
Settings  Property Value
Build error log
=] Propertics 27 Problems | @ Smart Browser | B Console X | |44 HE-&E 2B--=0
;:DT}E::;C;\";E‘;EE:;];':;:73:45:_e'rrnr: *R_POE3_POECRS_DE@ADDMTAZE_Pos' undeclared here (not in a function); did you mean 'R_POE3_POECRS_DBE@ADDMTOZE_Pos'? »
Building file: ../rzt_gen/hal_data.c
78 I .mtud_contrel_channel_mask = ((1U << 2:zgii::fESEz:BESiEE::SiE:SiiJ | (1U << R_POE3_POECR5_DE1ADDMT@ZE_Pos) | au),
Fix-it l "../rzt_gen/hal_data.c":{70:40-70:69): -QFSES?EEEE;2}325%3%?2;225
../rzt_gen/hal data.c:7@:8@: error: 'R_POE3 POECRS DELADDMT@ZE Pos' undeclared here (not in a function); did you mean 'R_POE3 POECRS_D@ELADDMT@ZE Pos'?
78 I .mtud_contrel_channel_mask = ((1U << R_POE3_POECRS_DE@ADDMT@ZE_Pos) | (1U << T:TEEi;:gssiz;giiizz::gis::ii) | au),
Fix-it l "../rzt_gen/hal_data.c":{70:88-7@:1089}:"R_POE3_POECRS DBE1ADDMTOZE_Pos” F-FOR3_PORCRS_poELiDITOZE Pos
Workaround | When using “r_poe3” and DSMIFn_ERR(n=0,1) as an additional trigger, please follow
these four steps:
1-3. Refer to the workaround of No. 18.
4. Modify definitions in rzt_gen/hal_data.c
When using DSMIF 0 ERROR, DSMIF 1 ERROR for MTUO additional trigger, modify:
e R POE3 POECR5 DEOADDMTOZE_Pos to
R_POE3_POECR5 DOEOADDMTOZE_Pos
e R POE3 _POECR5_DE1ADDMTOZE_Pos to
R_POE3_POECR5 DOE1ADDMTOZE_Pos
When using DSMIF 0 ERROR, DSMIF 1 ERROR for MTU3/4 additional trigger, modify:
e R POE3 POECR4 DEOADDMT34ZE_Pos
to R_ POE3 POECR4 DOEOADDMT34ZE_Pos
* R POE3 POECR4 DE1ADDMT34ZE_Pos to
R POE3_POECR4 DOE1ADDMT34ZE_Pos
When using DSMIF 0 ERROR, DSMIF 1 ERROR for MTU6/7 additional trigger, modify:
* R _POE3_POECR4_DEOADDMT67ZE_Pos to
R_POE3_POECR4 DOEOADDMT67ZE_Pos
* R POE3_POECR4 _DE1ADDMT67ZE_Pos to
R _POE3 POECR4 DOE1ADDMT67ZE_Pos
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No. 20 Resolved

Issue Control setting values for MTU3 output pins in the Stacks tab of FSP Configuration
are set to the incorrect pin.
Target RZ/T2M, RZ/T2L, RZ/T2ME

Category FSP Configuration, Stacks

Description | Settings for MTU4-B(MTIOC4B) and MTU4-D(MTIOC4D) in the Stacks tab property would
be treated as settings for MTU4-A(MTIOC4A) and MTU4-C(MTIOC4C) in the generated
file by Smart Configurator. All MTU3 output pins for MTU4 and MTU7 are the same as
above.

Module [module name] Port Output Enable 3 for MTU3 (r_poe3) of Stacks property

Second Category Third Category Used for

MTU3 and MTU4 Pin MTU4-B(MTIOC4B) and MTU4- | MTU4-A(MTIOC4A) and MTU4-
Control D(MTIOC4D) C(MTIOC4C)

MTU3 and MTU4 Pin MTU4-A(MTIOC4A) and MTU4- | MTU4-B(MTIOC4B) and MTU4-
Control C(MTIOCA4C) D(MTIOC4D)

MTUG6 and MTU7 Pin MTU7-B(MTIOC7B) and MTU7- | MTU7-A(MTIOC7A) and MTU7-
Control D(MTIOC7D) C(MTIOCT7C)

MTUG6 and MTU7 Pin MTU7-A(MTIOC7A) and MTU7- | MTU7-B(MTIOC7B) and MTU7-
Control C(MTIOCT7C) D(MTIOC7D)

Workaround | In the configuration of MTU4 and MTU7, please replace B/D and A/C.

v MTU3 and MTU4 Pin Control
MTU3-B (MTIOC3B) and MTU3-D (MTIOC3D)
[MIUA B (MTIOC4B) and MTU4-D (MTIOCA4D) ] Use this field to configure for MTU4-A and MTU4-C
[MTi,l-‘l A [MTIOCAA) and MTU4-C (MTIOCAC) ] Use this field to configure for MTU4-B and MTU4-D
Additional MTU3/4 pin control request condition (Always enable POEO# Input)

¥ MTU6 and MTU7 Pin Control
MTU6-B (MTIOC6B) and MTUG-D (MTIOC6D)
[MIUJ-B (MTIOCTB) and MTU7-D (MTIOCTD) ] Use this field to configure for MTU7-A and MTU7-C
[MIU? A [MTIOC7A) and MTU7-C (MTIOC7C) ] Use this field to configure for MTU7-B and MTU7-D

Additional MTU6/7 pin control request condition (Always enable POE4# Input)

No. 21 Resolved

Issue A bug that prevented the setup of PLLA1.

Target RZ/N2L

Category FSP Configuration, Clocks

Description | The PLL1 state setting in the Clocks tab is invalid.

Workaround | Please don’t use the PLL1 state setting.
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No. 22 Resolved

Issue A section may not be copied correctly when it is not aligned and the section size is
not a multiple of the alignment width.
Target RZ/N2L

Category FSP Modules, BSP

Description | Depending on a combination of section size and placement address, when the section is
copied, some data from the following section may also be copied with it.

A case that cannot be copied correctly:

The address of the .data_noncache section is 0x30190005, and its size is 0x23 bytes.
(Alignment size is 4 bytes.)

.data_noncache
0x30190005 0x23 ./src/hal_entry.o

Workaround | All section sizes must be aligned by 4 bytes, and the data size should be a multiple of the
number of bytes in the alignment. Section sizes can be found in the following files:

J gcc: [project name]/Debug/[project name].map
. iccarm: [project name]/Debug/List/[project name].map

No. 23 Resolved

Issue Initial values of data placed in some sections were overwritten with 0.
Target RZ/N2L
Category FSP Modules, BSP

Description | When selecting XXXXX (RAM execution without flash memory) as “Board” in the BSP tab
of FSP Configuration, variables placed in the following sections are always cleared to
Zero.

J .dmac_link_mode
. .shared_noncache_buffer
. .noncache_buffer

Workaround | Do NOT place data with initial values in the above sections.
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No. 24 Resolved

Issue Some sections were not initialized in the flash boot project.
Target RZ/N2L

Category FSP Modules, BSP

Description | When selecting a flash boot mode as “Board” in the BSP tab of FSP Configuration,
variables placed in the following sections are NOT initialized.

Boards for flash boot mode

e XXXXX (xSPIO x1 boot mode)

e XXXXX (16-bit bus NOR flash boot mode)

. RZN2L Custom User Board (xSPI0 x8 boot mode)
. RZN2L Custom User Board (xSPI1 x1 boot mode)
Sections

J .dmac_link_mode

. .shared_noncache_buffer

. .noncache_buffer

Workaround | Please initialize the variables placed in the above sections in the user application.

No. 25 Resolved

Issue DSMIF 0/1 error 1: Trigger macros are not defined.
Target RZ/T2L
Category FSP Modules, POEG

Description In “bsp_override.h” of the rzt2| device, enum e_poeg_trigger, the definitions for DSMIFO
error 1 and DSMIF1 error 1 are missing.

When setting it as below, build errors will occur.

Property of r_poeg stack

~ Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
v Trigger
GTETRG Pin

GPT

tput Level
Oscillation Stop
DSMIFQ error
DSMIF1 error
DSMIFQ emror 1
DSMIF1 error 1

Name g_poegl

Channel o

A

Group

Generated code by configurator
const ::n::leg_cfg_t g:pDEEB_c;’g-: ’
{ .trigger = (poeg_trigger_t) (POEG_TRIGGER_DERR@E_1 | POEG_TRIGGER DERR1E_1 | POEG_TRIGGER_SOFTWARE), .polarity =
POEG_GTETRG_POLARITY_ACTIVE_HIGH,

Build error log

make -r --output-sync -j8 all
../rzt_gen/hal_data.c:7:36: error: 'POEG_TRIGGER_DERR@E_1' undeclared here (not in a function); did you mean 'POEG_TRIGGER_DERRGE'?
Building file: ../rzt_gen/hal_data.c

71 POEG_TRIGGER_PIN | POEG_ _1 | POEG_TRIGGER_DERR1E_1 | POEG_TRIGGER_SOF TWARE),

|
|
fix-it:"../rzt_gen/hal_data.c":{7:36-7:57}:"
..frzt_gen/hal_data.c:7:60: error
7 1 POEG_TRIGGER_PIN | POEG_TRIGGER_DERRE_1 | POEG_TRIG
| A
| POEG_TRIGGER_DI
fix-it:"../rzt_gen/hal_data.c":{7:6@-7:81}: "POEG_TRIGGER_DERRIE"
make: *** [pzt_gen/subdir.mk:42: rzt_gen/hal_data.o] Error 1
make: *** Waiting for unfinished jobs....

eclared here (not in a function); did you mean 'POEG_TRIGGER_DERRIE'?
2 D _1 | POEG_TRIGGER_SOFTHWARE),

Workaround | Add definition for DSMIFO error 1 and DSMIF1 error 1 trigger in enum e_poeg_trigger.

RO1AN6434EJ0410 Rev.4.10 Page 131 of 213
May.20.26 RENESAS



RZ/T2, RZ/N2

Getting Started with Flexible Software Package

Location: rzt/fsp/src/bsp/mcu/rzt2l/bsp_override.h, enum e_poeg_trigger

Add content:

POEG_TRIGGER_DERROE_1 = 1U << 18, /lI< Permit output disabled by DSMIFO error 1 detection
POEG_TRIGGER DERR1E_1=1U << 19, /l/< Permit output disabled by DSMIF1 error 1 detection

No. 26 Resolved

Issue DSMIF 0/1 error 1 status macros are not defined.
Target RZ/T2L
Category FSP Modules, POEG
Description In “bsp_override.h” of the rzt2l device, enum e_poeg_state, the definition for DSMIFO
error 1 state and DSMIF1 error 1 state are missing.
When using R_POEG_ StatusGet,
If the POEG module is in state GPT output disabled due to DSMIFO error 1, the
p_status will be 0x100000 instead of POEG_STATE_DSMIF0_1_DISABLE_REQUEST.
If the POEG module is in state GPT output disabled due to DSMIF1 error 1, the
p_status will be 0x200000 instead of POEG_STATE_DSMIF1_1_DISABLE_REQUEST.
Workaround | When the POEG module is in the 'GPT output disabled' state due to a DSMIFO error 1,
assume that p_status = 0x100000 corresponds to
POEG_STATE_DSMIFO_1_DISABLE_REQUEST.
When the POEG module is in the 'GPT output disabled' state due to a DSMIF1 error 1,
assume that p_status = 0x200000 corresponds to
POEG_STATE_DSMIF1_1_DISABLE_REQUEST.

No. 27 Resolved

Issue Missing constraint for the DSMIF error trigger in channel 1 and channel 2.
Target RZ/T2M, RZ/T2ME, RZ/T2L, RZ/T2H
Category FSP Modules, POEG
Description POEG channels 1 and 2 do not support the DSMIF error trigger in all RZT devices. But
currently, there are no constraints to prevent configuring the DSMIF error trigger for
channel 1 and channel 2.
g_poeg0 Port Output Enable for GPT (r_poeg)
Settings Property Value
T v ri[::\ﬂs;:;pzm;n Port Output Enable for GPT (r_poeg)
v Trigger
GTETRG Pin =]
GPT Output Level m]
Oscillation Stop u]
DSMIFO error o
DSMIF1 error ]
DSMIFO error 1
DSMIF1 error 1 &
i
Group A
iy
+ Pins
GTETRGA <unavailable>
Workaround | Use the DSMIF error trigger for channel 0 only.
RO1AN6434EJ0410 Rev.4.10 Page 132 of 213

May.20.26

RENESAS




RZ/T2, RZ/N2

Getting Started with Flexible Software Package

No. 28

Issue FreeRTOS+FAT format process is not executed correctly.

Target RZ/T2M, RZ/T2ME, RZ/T2L, RZ/T2H, RZ/N2L, RZ/N2H

Category FSP Modules, FreeRTOS+FAT

Description | Executing the FF_Format function causes a USB AHB bus error, and the
FreeRTOS+FAT format function processing is not executed correctly.

Workaround | Please add g_format_flag before and after calling the FF_Format function in your

application code.

extern uint8_t g_format_flag;

g_format_flag = 1;
err = FF_Format(&disk, 0, pdFALSE, pdFALSE)
g_format_flag = 0;

B

basic_example.c

#define RM_BLOCK_MEDIA_TEST_BLOCK_SIZE (5120)
#define RM_FREERTOS_PLUS_FAT_INFO_GET_PARTITION_SIZE_SECTORS  (©x20000)
49 #define RM_FREERTOS_PLUS_FAT_TEST_FILES_TO_CREATE (10)
41 #define RM_FREERTOS_PLUS_FAT_TEST_FILENAME_BUF_BYTES  (64)
42 FF_FILE * pxSourceFile[RM_FREERTOS_PLUS_FAT_TEST_FILES_TO_CREATE * 2] USB_BUFFER_PLACE_IN_SECTION; //Add te
4 char filename[RM_FREERTOS_PLUS_FAT_TEST_FILENAME_BUF_BYTES] USB_BUFFER_PLACE_IN_SECTION; // Add test

a4 char g_file[] USB_BUFFER_PLACE_IN_SECTION =

45 "Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et
4 rm_freertos_plus_fat_device_t device USB_BUFFER_PLACE_IN_SECTION;

4 FF_PartitionParameters_t partition_params USB_BUFFER_PLACE_IN_SECTION;

4 void rm_block_media_test_remove_media (void);

void rm block media test insert_media (void);

extern uint8 t g format flag;

Partition and format th

e disk to a known size.
partition_params.ulSectorCount = device.sector_count /
(RM_BLOCK_MEDIA_TEST_BLOCK_SIZE / device.sector_size_bytes);
partition_params.ulHiddenSectors = 1;
partition_params.ulInterSpace = 9;
memset (partition_params.xSizes, @, sizeof(partition_params.xSizes));
partition_params.xSizes[@] (BaseType_t) RM_FREERTOS_PLUS_FAT_INFO_GET_PARTITION_SIZE_SECTORS;
partition_params.xPrimaryCount = 1;
partition_params.eSizeType = eSizelIsSectors;
err = FF _Partition(&disk, &partition_params);
|g_format_flag = 1; -Ll
err = FF_Format(&disk, @, pdFALSE, pdFALSE);
Lg_format_‘Flag = 9;

No.29 Resolv

ed

Issue

Caution when specifying program placement in linker scripts

Target RZ/T2H, RZ/N2H
Category Others, Linker script
Description | The reserved area in the device address space cannot be used for a program placement,
but no error occurs when placed there by a linker script.
For example, the CA55 core has reserved areas ATCM and BTCM, the linker script is
ready to place them there, and no error occurs when the following description exists.
text TEXT_ADDRESS : AT (TEXT_ADDRESS)
b abbreviation......
} > ATCM
Workaround | Do not specify that any program is to be placed at the reserved area in a linker script.
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No. 30

Issue In the secondary project for multiprocessing, no error occurs when there is a
conflict in a resource used by the preceding project.
Target RZ/T2H, RZ/N2H

Category FSP Configuration, Stacks

Description | As noted in 6.2.4 Duplication of Resources, Smart Configurator has the feature to inform
about resource duplication. However, it does not show an error when the secondary
project for multiprocessing uses the same channel/unit of ADC, MTU3, GPT, and TSU_B
as preceding projects.

Workaround | Please don’t use the same channel/unit of ADC, MTU3, GPT, and TSU_B between the
preceding project and the secondary project of RZ/T2H.

No. 31 Resolved

Issue Errors occur when setting ELC in the r_gpt module.

Target RZ/T2H, RZ/N2H

Category FSP Configuration, Stacks

Description | When setting the ELC event trigger source in the stack of the r_gpt module, errors will
occur, and the value cannot be generated.

Stacks Configuration 2
Generate Proj

HAL/Common Stacks 4] New Stack > 7% Extend Stack > &

& Memory config check £ g timer0 Timer, General # g el Event Link Controller
PWM ir_gpt) 1_ele)

Summary BSP Clocks Pins Interrupts | Event Links @ Stacks Components
2! Problems | 2 Console ] Properties & Smart Browser S Smart Manual 4 Search | 15 Debug K
g timer0 Timer, General PWM (r gpt)

Settings |
API Info 5

imer0 Timer, General PWM (r_gpt)

Workaround | To use the ELC trigger source for the r_gpt module in code without configuring it in the
FSP Configurator, follow these steps.

1. Add the r_elc stack in the Stacks tab of FSP Configuration and include the r_elc
header in your application.

2. Call the following functions to initially set up the r_elc module.
i. R_ELC_Open();
i R_ELC_Enable();
3. Usethe R_ELC_LinkSet(); function to configure the event triggers.

Example:

R_ELC_Open(&g_gpt _test_elc_ctrl, &g_elc_cfg);
R_ELC_Enable(&g_gpt_test_elc_ctrl);
R_ELC_LinkSet(&g_gpt_test elc_ctrl, ELC_PERIPHERAL_GPT00_A, ELC_EVENT_INTCPUOQ);
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No. 32 Resolved

Issue CR52 CPU1 of RZ/T2H and RZ/N2H is implemented to run the program from the
System SRAM instead of the CPU1 ATCM.
Target RZ/T2H(CR52), RZ/N2H(CR52)
Category Others, Linker script
Description | CR52 CPU1 of RZ/T2H has CPU1 ATCM and CPU1 BTCM as hardware, and when reset
is released, the program runs from CPU1 ATCM. On the other hand, this FSP is
implemented to run from System SRAM for RZ/T2H CR52 CPUA1, like the program for
RZ/T2M, and does not use CPU1 ATCM or CPU1 BTCM of RZ/T2H as the start of the
program.
Workaround | Please consider using this implementation that uses System SRAM.
No. 33
Issue No Error Occurs when entering out-of-range values for window parameters in the
r_pcie_ep and r_pcie_rc module configurations.
Target RZ/T2H, RZ/N2H
Category FSP Configuration, Stacks
Description | There is a problem with the r_pcie_ep and r_pcie_rc module configuration screens, where
entering unsupported values does not generate an error, and the code can be generated
with unusable values.
The configuration items for which the validity judgment of the input value does not work
are as follows.
Configuration item r_pcie_ep r_pcie_rc
AXI Window Base
AXI Window Mask V4 V4
AXIl Window Destination V4 V4
PCle Window Base v v
PCle Window Mask v v
PCle Window Destination v v
MSI Receive Window Address - V4
MSI Receive Window Mask - v
Workaround | Please enter the values so that they meet the input value conditions for each item.

AXI Window Base and PCle Window Base

- “greater than or equal to 0” and "address is 4Kbyte aligned”

AXI Window Mask and PCle Window Mask

- “greater than or equal to 0”, ‘the lower 12 bits are 1’, and "the 63rd bit is 0”
AXI Window Destination and PCle Window Destination

- “greater than or equal to 0” and "address is 4Kbyte aligned”

MSI Receive Window Mask

- “greater than or equal to 0” and "the lower 2 bits are 1”

MSI Receive Window Address

- Align according to “MSI Receive Window Mask”.
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No. 34
Issue DDR and PCIE0/1 memory cannot be used in secondary (or later) projects with flash
boot mode.
Target RZ/T2H, RZ/N2H
Category Others, Address space
Description | If you use DDR or PCIEO/1 memory in a secondary (or later) project with flash boot mode,
the binary file will be of a huge size. Therefore, multicore operation is not possible.
Workaround | Secondary (or later) projects with flash boot mode do not use DDR or PCIEQ/1 memory.
No. 35
Issue r_gmac_b module cannot use zero-copy mode.
Target RZ/T2H, RZ/N2H
Category FSP Modules, GMAC
Description | r_gmac_b module cannot use zero-copy mode.
The "Zero-copy mode" setting in the r_gmac_b configuration cannot be changed from the
default "Disable."
Workaround | Please use the standard buffers provided by the r_gmac_b module for transmit and

receive buffers.

No. 36 Resolved

Issue r_adc module does not support the calibration function.

Target RZ/T2H

Category FSP Modules, ADC

Description | The 12-bit A/D converter needs to be calibrated before A/D conversion after reset is
released. However, since the FSP does not support the calibration function, the accuracy
shown in the electrical characteristics chapter of the device user's manual cannot be
guaranteed.

Workaround | This will be implemented in the next version of FSP.

As a temporary measure, the calibration process must be implemented in the user
application before the R_ADC_Open function is executed.

The following is an example of implementation. (In the case of ADC Unit 2)
#define ADC_ADCALCTL_SET_CAL 1U

/* Release module stop for ADC12 */
R_BSP_RegisterProtectDisable(BSP_REG_PROTECT_LPC_RESET);
R_BSP_MODULE_START(FSP_IP_ADC12, 2);
R_BSP_RegisterProtectEnable(BSP_REG_PROTECT_LPC_RESET);

R_BSP_SoftwareDelay(1, BSP_DELAY_UNITS_MICROSECONDS);
/* Write ADCCALCTL.CAL bit to 1 to start calibration. */
R_ADC122->ADCALCTL_b.CAL = ADC_ADCALCTL_SET_CAL;

/* Poll ADCCALCTL.CAL_RDY bit until it is changed to 1. */
FSP_HARDWARE_REGISTER_WAIT(R_ADC122->ADCALCTL_b.CAL_RDY, 1U);
/* Confirm ADCCALCTL.CAL_ERR bit is 0.*/
FSP_HARDWARE_REGISTER_WAIT(R_ADC122->ADCALCTL_b.CAL_ERR, 0U);
/* Write ADCCALCTL.CAL bitto 0 */

R_ADC122->ADCALCTL_b.CAL = 0U;

/* Initializing the ADC module */
R_ADC_Open(&g_adc0_ctrl,&g_adc0 _cfg );
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No. 37 Resolved

Issue The USB driver for the CA55 project does not work.
Target RZ/T2H(CA55), RZ/IN2H(CA55)
Category FSP Modules, USB
Description | The R_BSP_MmuPatoVA function executed from USB driver (r_usb_hmsc, r_usb_hcdc,
r_usb_hhid modules) in a CA55 project fails to perform the expected address translation,
resulting in a USB transfer failure.
Workaround | Please modify \rzt\fsp\src\r_usb_basic\src\driver\r_usb_mmu_pa_to va.c as follows.
1. Modify the r_usb_pa_to_va function.
uint64_t r_usb_pa_to_va (uint64_t paddr)
{
uint64_t vaddr = 0;
#if defined(BSP_CFG_CORE_CA55)
/* Converts a physical address to a virtual address. */
if (FSP_SUCCESS |= R_BSP_MmuPatoVa(paddr, &vaddr, BSP_MMU_CONVERSION_NON_CACHE))
/* On error, returns the physical address without conversion. */
vaddr = paddr;
}
#else /* #if defined(BSP_CFG_CORE_CA55) */
vaddr = paddr;
#endif /* #if defined(BSP_CFG_CORE_CA55) */
return vaddr;
} /* End of function r_usb_pa_to_va() */
2. Modify the r_usb_va_to_pa function.
uint64_t r_usb_va_to_pa (uint64_t vaddr)
uint64_t paddr = 0;
#if defined(BSP_CFG_CORE_CA55)
/* Converts a virtual address to a physical address. */
if (FSP_SUCCESS |= R_BSP_MmuVatoPa(vaddr, &paddr))
/* On error, returns the virtual address without conversion. */
paddr = vaddr;
}
#else /* #if defined(BSP_CFG_CORE_CA55) */
paddr = vaddr;
#endif /* #if defined(BSP_CFG_CORE_CAS55) */
return paddr;
}
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No. 38 Resolved

Issue

No error returns when entering the virtual addresses that cannot be translated to
physical addresses as arguments.

Target

RZ/T2H(CA55), RZ/N2H(CAS55)

Category

FSP Modules, xSPI_OSPI, xSPI_QSPI, DMAC

Description

In a CA55 project, there is a problem with the "r_xspi_qgspi", "r_xspi_ospi", and "r_dmac"
modules that no error returns when entering virtual addresses that cause translation error
in MMU as arguments.

The following functions have a problem.
-R_XSPI_QSPI_Write()
-R_XSPI_OSPI_Write()
-R_DMAC_Open()
-R_DMAC_Reconfigure()
-R_DMAC_Reload()
-R_DMAC_LinkDescriptorSet()

Workaround

Do not enter the virtual addresses that cannot be translated to physical addresses as
arguments.
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No. 39 Resolved

Issue The CA55 project with non-cache sections aborts when debugging with flash boot
mode on IAR EWARM

Target RZ/T2H(CA55), RZ/N2H(CA55)

Category FSP Modules, BSP

Description | When performing debugging of a flash boot CA55 project with non-cache sections on IAR
EWARM, executing the CAS55 project will abort. This is due to cache initialization.

Workaround | Follow the steps below

1. Add" set ICIALLU(0);" and " __ISB();" to bsp_memory_protect_setting in

XXXl/fsp/src/bsp/cmsis/Device/RENESAS/Source/cal/system_core.c. (XXX= rzt, rzn)

void bsp_memory_protect_setting (void)

{
bsp_mmu_configure();
R_BSP_CachelnvalidateAll();

R_BSP_CacheEnableMemoryProtect();
R_BSP_CacheEnablelnst();
R_BSP_CacheEnableData();

__set_ICIALLU(0);
__ISB();
}

2. Move" set ICIALLU(0);" in R_BSP_CachelnvalidateAll in
XXX/fsp/src/bsp/mcu/all/bsp_cache.c (XXX= rzt, rzn) to just before " _asm
volatile("ISB SY");" at the end.

5 uintptr_t ccsidr_associativity value; 5 uintptr_t cesidr_associativity_value;
B uintptr_t cosidr_associativily msh; B uintptr_t cosidr_associativity nsh;
1 uintetr_t cosidr_nunsets; 1 uintptr_t cosidr_nunsets;
g uintptr_t cceidr_numsets_total; g uintptr_t ccsidr_numsets_total;
1 uintptr_t deisw; 1 uintptr_t deisw;
I 21
g _asn volatile ("DSB 8Y7); gg _asn volatile ("DSB 5Y7);
g _set _ICIALLU(O);
ﬁa _asn volatile ("DMB 5Y7); g _asn volatile ("DNB §Y7);
/*“ feads the maxinun level of cache implemented */ 5 /*“ Reads the maxinum level of cache implemented %/
clidr o _get : clide = _got | ;
clidr_loc = Telidr »> BSP_PRY_CLIDR_LOC_OFFSET) & BSP_PRY_CLIDR_LOC_MASK; clidr_loc = Telidr »> BSP_PRY_CLIDR_LOC_OFFSET) & BSP_PRY_CLIDR_LOC_MASK;
/% 1f the cache does not exist, do not process #/ /% If the cache does not exist, do not process #/
B if (0 !=clidr_loc if (0 !=clidr_loc)
g j 3 ;
B ] 4 1
7 else g else
/% Do Nothing %/ 7 /% Do Nothing +/
t t
_azn volatile ("DSB SY7); __asn volatile ("DSB §Y);
__set _ICIALLUCD);
3
é _asn volatile ("ISB SY7); E _asm volatile ("ISB SY7);
B else 1 else
1 8
S U /% Do Nothing #/ E /% Do Nothing #/
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No. 40 Resolved

Issue When changing the duty setting in the r_gpt module, there is a possibility that the
duty may unintentionally become 100%.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H

Category FSP Modules, GPT

Description | When changing the PWM period with "R_GPT_PeriodSet()" and the duty with
"R_GPT_DutyCycleSet()" while the GPT is running, the duty may unintentionally become
100% depending on both setting values. The reason is that when

"gpt_calculate_duty cycle()" in "R_GPT_DutyCycleSet()" performs a comparison
calculation of the duty and period, the old period value of the GTPR register is mistakenly
referenced instead of the current period value of the GTPBR (buffer) register.

Workaround | Please correct the reading of the period in the "gpt_calculate_duty cycle()" to GTPBR
instead of GTPR in XXX/fsp/src/r_gpt/r_gpt.c. (XXX= rzt, rzn)

static void gpt_calculate_duty_cycle (gpt_instance_ctrl_t * const p_instance_ctrl,
uint32_t const duty_cycle_counts,
gpt_prv_duty_registers_t * p_duty_reg)

/* Determine the current period. The actual period is one cycle longer than the register value for saw waves
* and twice the register value for triangle waves. Reference section 19.2.21 "General PWM Timer Cycle Setting
* Register (GTPR)". The setting passed to the configuration is expected to be half the desired duty cycle for
* triangle waves. */
uint32_t current_period = p_instance_ctrl->p_reg->GTPR;
#if GPT_PRV_EXTRA_FEATURES_ENABLED == GPT_CFG_OUTPUT_SUPPORT_ENABLE
if (p_instance_ctrl->p_cfg->mode < TIMER_MODE_TRIANGLE_WAVE_SYMMETRIC_PWM)
#endif

No. 41 Resolved

Issue CPU registers save and restore process cannot be performed correctly in the
FIQ_Handler for CA55 projects.
Target RZ/T2H(CAS55), RZ/IN2H(CA55)

Category FSP Modules, BSP, FreeRTOS

Description | Some of the CPU registers are not saved and restored in FIQ_Handler. Therefore, the
value of registers may be partially corrupted before or after the FIQ interrupt occurs.

Workaround | * When NOT using FreeRTOS
Please modify XXX/fsp/src/bsp/cmsis/Device/RENESAS/Source/calstartup_core.c
(XXX= rzt, rzn) as follows.

__ WEAK void FIQ_Handler (void)

__asm volatile (
"STP x30, XZR, [SP, #-0x10]! \n"
"STP x28, x29, [SP, #-0x10]! \n"
"STP x26, x27, [SP, #-0x10]! \n"
"STP x24, x25, [SP, #-0x10]! \n"
"STP x22, x23, [SP, #-0x10]! \n"
"STP x20, x21, [SP, #-0x10]! \n"
"STP x18, x19, [SP, #-0x10]! \n"
"STP x16, x17, [SP, #-0x10]! \n"
"STP x14, x15, [SP, #-0x10]! \n"
"STP x12, x13, [SP, #-0x10]! \n"
"STP x10, x11, [SP, #-0x10]! \n"
"STP x8, x9, [SP, #-0x10]! \n"
"STP x8, x7, [SP, #-0x10]! \n"
"STP x4, x5, [SP, #-0x10]! \n"
"STP x2, x3, [SP, #-0x10]! \n"
"STP x0, x1, [SP, #-0x10]! \n"
#if __ FPU_USED
"MRS x0, FPCR \n"
"MRS x1, FPSR \n"
"STP x0, x1, [SP, #-0x10]! \n"
"STP 30, q31, [SP, #-0x20]! \n"
"STP 28, q29, [SP, #-0x20]! \n"
"STP q26, g27, [SP, #-0x20]! \n"
R0O1AN6434EJ0410 Rev.4.10 Page 140 of 213

May.20.26 RENESAS




RZ/T2, RZ/N2

Getting Started with Flexible Software Package

"STP q24, q25, [SP, #-0x20]! \n"
"STP g22, q23, [SP, #-0x20]! \n"
"STP 20, q21, [SP, #-0x20]! \n"
"STP q18, q19, [SP, #-0x20]! \n"
"STP q16, q17, [SP, #-0x20]! \n"
"STP q14, q15, [SP, #-0x20]! \n"
"STP q12, q13, [SP, #-0x20]! \n"
"STP q10, q11, [SP, #-0x20]! \n"
"STP @8, q9, [SP, #-0x20]! \n"
"STP @6, q7, [SP, #-0x20]! \n"
"STP q4, q5, [SP, #-0x20]! \n"
"STP g2, g3, [SP, #-0x20]! \n"
"STP q0, q1, [SP, #-0x20]! \n"

#endif

#if _ FPU_USED
"LDP q0O, q1, [sp], #0x20 \n"
"LDP @2, g3, [sp], #0x20 \n"
"LDP q4, g5, [sp], #0x20 \n"
"LDP g6, q7, [sp], #0x20 \n"
"LDP @8, q9, [sp], #0x20 \n"
"LDP q10, q11, [sp], #0x20 \n"
"LDP q12, q13, [sp], #0x20 \n"
"LDP q14, q15, [sp], #0x20 \n"
"LDP q16, q17, [sp], #0x20 \n"
"LDP q18, q19, [sp], #0x20 \n"
"LDP q20, q21, [sp], #0x20 \n"
"LDP 22, 923, [sp], #0x20 \n"
"LDP qg24, q25, [sp], #0x20 \n"
"LDP q26, q27, [sp], #0x20 \n"
"LDP 28, q29, [sp], #0x20 \n"
"LDP q30, 31, [sp], #0x20 \n"
"LDP x0, x1, [sp], #0x10 \n"
"MSR FPCR, x0 \n"
"MSR FPSR, x1 \n"

#endif
"LDP x0, x1, [sp], #0x10 \n"
"LDP x2, x3, [sp], #0x10 \n"
"LDP x4, x5, [sp], #0x10 \n"
"LDP x6, x7, [sp], #0x10 \n"
"LDP x8, x9, [sp], #0x10 \n"
"LDP x10, x11, [sp], #0x10 \n"
"LDP x12, x13, [sp], #0x10 \n"
"LDP x14, x15, [sp], #0x10 \n"
"LDP x16, x17, [sp], #0x10 \n"
"LDP x18, x19, [sp], #0x10 \n"
"LDP x20, x21, [sp], #0x10 \n"
"LDP x22, x23, [sp], #0x10 \n"
"LDP x24, x25, [sp], #0x10 \n"
"LDP x26, x27, [sp], #0x10 \n"
"LDP x28, x29, [sp], #0x10 \n"
"LDP x30, XZR, [sp], #0x10 \n"
"ERET \n"
2 "memory");

e When using FreeRTOS
Please modify XXX/fsp/src/rm_freertos_port/ca/port.c (XXX= rzt, rzn) as follows.
BSP_ATTRIBUTE_STACKLESS void FIQ_Handler (void)

/* Save volatile registers. */
__asm volatile (

"STP x30, XZR, [SP, #-0x10]! \n"

"STP x28, x29, [SP, #-0x10]! \n"

"STP x26, x27, [SP, #-0x10]! \n"

"STP x24, x25, [SP, #-0x10]! \n"

"STP x22, x23, [SP, #-0x10]! \n"

"STP x20, x21, [SP, #-0x10]! \n"

"STP x18, x19, [SP, #-0x10]! \n"

"STP x16, x17, [SP, #-0x10]! \n"

"STP x14, x15, [SP, #-0x10]! \n"

"STP x12, x13, [SP, #-0x10]! \n"

"STP x10, x11, [SP, #-0x10]! \n"

"STP x8, x9, [SP, #-0x10]! \n"

"STP x6, x7, [SP, #-0x10]! \n"

"STP x4, x5, [SP, #-0x10]! \n"

"STP x2, x3, [SP, #-0x10]! \n"

"STP x0, x1, [SP, #-0x10]! \n"

#if __FPU_USED
"MRS x0, FPCR \n"
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"MRS x1, FPSR \n"
"STP x0, x1, [SP, #-0x10]! \n"
"STP q30, q31, [SP, #-0x20]! \n"
"STP 28, g29, [SP, #-0x20]! \n"
"STP 26, q27, [SP, #-0x20]! \n"
"STP q24, g25, [SP, #-0x20]! \n"
"STP q22, q23, [SP, #-0x20]! \n"
"STP 20, g21, [SP, #-0x20]! \n"
"STP q18, q19, [SP, #-0x20]! \n"
"STP q16, q17, [SP, #-0x20]! \n"
"STP q14, q15, [SP, #-0x20]! \n"
"STP q12, q13, [SP, #-0x20]! \n"
"STP q10, q11, [SP, #-0x20]! \n"
"STP @8, q9, [SP, #-0x20]! \n"
"STP g6, q7, [SP, #-0x20]! \n"
"STP a4, g5, [SP, #-0x20]! \n"
"STP g2, q3, [SP, #-0x20]! \n"
"STP q0, g1, [SP, #-0x20]! \n"

#endif
/* Save the SPSR and ELR. */
"DSB SY \n"
"ISB SY \n"

#if _ FPU_USED
"LDP q0, q1, [sp], #0x20 \n"
"LDP @2, g3, [sp], #0x20 \n"
"LDP q4, g5, [sp], #0x20 \n"
"LDP g6, q7, [sp], #0x20 \n"
"LDP @8, q9, [sp], #0x20 \n"
"LDP q10, q11, [sp], #0x20 \n"
"LDP q12, q13, [sp], #0x20 \n"
"LDP q14, q15, [sp], #0x20 \n"
"LDP q16, q17, [sp], #0x20 \n"
"LDP q18, q19, [sp], #0x20 \n"
"LDP q20, q21, [sp], #0x20 \n"
"LDP 22, 923, [sp], #0x20 \n"
"LDP qg24, q25, [sp], #0x20 \n"
"LDP q26, q27, [sp], #0x20 \n"
"LDP 28, q29, [sp], #0x20 \n"
"LDP q30, 31, [sp], #0x20 \n"
"LDP x0, x1, [sp], #0x10 \n"
"MSR FPCR, x0 \n"
"MSR FPSR, x1 \n"

#endif
"LDP X0, x1, [sp], #0x10 \n"
"LDP x2, x3, [sp], #0x10 \n"
"LDP x4, x5, [sp], #0x10 \n"
"LDP x8, X7, [sp], #0x10 \n"
"LDP x8, x9, [sp], #0x10 \n"
"LDP x10, x11, [sp], #0x10 \n"
"LDP x12, x13, [sp], #0x10 \n"
"LDP x14, x15, [sp], #0x10 \n"
"LDP x16, x17, [sp], #0x10 \n"
"LDP x18, x19, [sp], #0x10 \n"
"LDP x20, x21, [sp], #0x10 \n"
"LDP x22, x23, [sp], #0x10 \n"
"LDP x24, x25, [sp], #0x10 \n"
"LDP x26, x27, [sp], #0x10 \n"
"LDP x28, x29, [sp], #0x10 \n"
"LDP x30, XZR, [sp], #0x10 \n"
2 "memory");

/* Save the context of the current task and select a new task to run. */

"DSB SY \n"
"ISB SY \n"

#if __FPU_USED

"LDP q0, q1, [sp], #0x20 \n"

"LDP g2, g3, [sp], #0x20 \n"

"LDP q4, g5, [sp], #0x20 \n"

"LDP g6, q7, [sp], #0x20 \n"

"LDP @8, q9, [sp], #0x20 \n"

"LDP q10, q11, [sp], #0x20 \n"

"LDP q12, q13, [sp], #0x20 \n"

"LDP q14, q15, [sp], #0x20 \n"

"LDP q16, q17, [sp], #0x20 \n"

"LDP q18, q19, [sp], #0x20 \n"

"LDP g20, g21, [sp], #0x20 \n"
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"LDP 22, 923, [sp], #0x20 \n"
"LDP qg24, q25, [sp], #0x20 \n"
"LDP q26, q27, [sp], #0x20 \n"
"LDP 28, q29, [sp], #0x20 \n"
"LDP q30, q31, [sp], #0x20 \n"
"LDP X0, x1, [sp], #0x10 \n"
"MSR FPCR, x0 \n"
"MSR FPSR, x1 \n"

#endif
"LDP x0, x1, [sp], #0x10 \n"
"LDP x2, x3, [sp], #0x10 \n"
"LDP x4, X5, [sp], #0x10 \n"
"LDP x6, x7, [sp], #0x10 \n"
"LDP X8, X9, [sp], #0x10 \n"
"LDP x10, x11, [sp], #0x10 \n"
"LDP x12, x13, [sp], #0x10 \n"
"LDP x14, x15, [sp], #0x10 \n"
"LDP x16, x17, [sp], #0x10 \n"
"LDP x18, x19, [sp], #0x10 \n"
"LDP x20, x21, [sp], #0x10 \n"
"LDP x22, x23, [sp], #0x10 \n"
"LDP x24, x25, [sp], #0x10 \n"
"LDP x26, x27, [sp], #0x10 \n"
"LDP x28, x29, [sp], #0x10 \n"
"LDP x30, XZR, [sp], #0x10 \n"
"ERET \n"
2 "memory");

}

RO1AN6434EJ0410 Rev.4.10 Page 143 of 213

May.20.26 RENESAS



RZ/T2, RZ/N2

Getting Started with Flexible Software Package

No. 42 Resolved

Issue

MTU3 callback does not occur as expected.

Target

RZ/T2H, RZ/IN2H

Category

FSP Modules, MTU3

Description

Callback does not always occur, just like when you specify NULL in the configurator
settings of MTUS3.

= O |5 Fsp Viswakzation | ] Properses X o P
o g_timer0 Timer , Multi-Function Timer Pulse Unit 3 {r_mtu3)
Genesate Preject Content
Sevings  Property vaue

apiate L
W

5 New Stack> & Extand Stack > i Remove

1 g tmedd Times,
Muti-Funcion Times
Pl Una 3 miud)

5 PSP Viuazation |11 Praperies % |

g_timer0 Timer , Multi-Function Timer Pulse Unit 3 (r_mtu3) Nene

Workaround

Please use the Callback Set API from:
R_MTU3_CallbackSet()
For reference on how to use the API, please refer to the MTU3 Examples below:

Step 1: Define the Callback Function

void mtu3_callback_set_test(timer_callback_args_t * p_args)

{

/ICallback function to be implemented by the user

Step 2: Sequence call the API

/* Open the timer module */
R_MTU3_Open(&g_timer0_ctrl, &g_timer0_cfg);

/* Use R_MTUS3_CallbackSet */

R_MTU3_CallbackSet (timer_ctrl_t * const p_ctrl,
void ( * p_callback)(timer_callback_args_t *),
void const * const p_context,
timer_callback_args_t * const p_callback_memory)

Example:
R_MTU3_CallbackSet (
&g_timer0_ctrl, /I Timer control instance
mtu3_callback_set_test, /I User define Callback function
(void )&mtu3_callback_context /I User Defined context
(void )&mtu3_callback_test_args /I User define Callback memory
)
/* Start timer */
R_MTUS3_Start(&g_timer0_ctrl);
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No. 43 Resolved

Issue An undefined error of r_gpt module occurs when building a project.

Target RZ/T2H, RZ/N2H

Category FSP Modules, GPT

Description

used or not.

Undefined error of "gpt_counter_underflow_isr" occurs when "Pin Output Support" is set to
anything other than "Enabled with Extra Features" regardless of whether Pin Output is

Workaround
configuring r_gpt module.
Timer, General PWM (r_gpt)

Property

v Common
Parameter Checking
Pin Output Support

Please always set the “Pin Output Support” to "Enabled with Extra Features" when

Value

Default (BSP)
Enabled with Extra Features

Wirite Protect Enable
Multiplex Interrupt

Disabled
Disabled

No. 44

Issue
module configurations.

Pin names according to unit and channel numbers are not displayed in the r_gpt

Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H

Category FSP Configuration, Stacks

Description
of stack property do not change or do not appear.

g_timer0 Timer, General PWM (r_gpt) RZ/T2M g_timer0 Timer, General PWM (r_gpt)

Settings
APl Info

Setings  Propety value

APtinfo | Common
Defautt (BSP: Pacar

Disabled
Disabled
Disabled

P
merd Timer, General PWM (¢gpt

When setting the unit and channel number in the r_gpt module, the pin names in the Pins

RZ/T2H

Default (BSP;

licable in PWM mode) 0
True No pin configuration items.

<unavaable>
<unavailable>

TNO change pin name (expected name: GTIOC1A, GTIOC1B)

Workaround

Pin Configuration Generate Project Content

Select Pin Configuration Lkl Export to CSV file [i=] Configure Pin Driver Warnings

RZT2H Evaluation Board viMm onfigurations, [/ Generate data: | g_bsp_pin_cfg

Pin Selection i= # = 1% Pin Configuration ~J Cydle Pin Group

Name Value lock  Link Al
Mixed

Disabled

[GPT X

Pin Group Selection
Operation Mode
¥ Input/Output

GTADSMO0_0 N
GIADSMO0_1 !
GTIOC00_0A d
GTIOC00_0B N
GTIOC00_1A
GTIOC00_1B

~ # Peripherals ~
v Timen:GPT
GPTOO
GPTO1
GPTO2
GPTO3
GPTO4
GPTOS
GPT06
GPTO7 S E
GPTO8
GPTO9
roTan

Module name:  GPTOO

Pin Function | Pin Numbes

Please use the Pins tab in the FSP Configuration to configure pins for the r_gpt module.
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No. 45 Resolved

Issue Using R_GPT_DutyCycleSet() with the option, both pins A and B cannot work
properly.

Target RZ/T2H, RZ/T2M, RZ/T2ME, RZ/T2L

Category FSP Modules, GPT

Description | When updating the duty cycle, GPT_10_PIN_GTIOCA_AND_GTIOCB cannot be used to
set both pins at the same time.

Workaround | To change the duty cycle during runtime, each pin must be updated separately.

Example:
R_GPT_DutyCycleSet(&g_timerQ_ctrl, duty_cycle counts, GPT_IO_PIN_GTIOCA);
R_GPT_DutyCycleSet(&g_timer0_ctrl, duty_cycle_counts, GPT_IO_PIN_GTIOCB);

No. 46 Resolved

Issue Parameter checking of R_ETHER_SELECTOR_Open() is not working properly.

Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H

Category FSP Modules, ETHER_SELECTOR

Description | When using the R_ETHER_SELECTOR_Open() with parameter checking enabled, the
configuration pointer is used before being assigned. This causes parameter checking to
work incorrectly, sometimes leading to exceptions.

Workaround | Disable parameter checking when using the Ether Selector module.

No. 47 Resolved

Issue Parameter checking feature of R_GMAC_CallbackSet() is not working.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H
Category FSP Modules, ETHER_GMAC
Description | Parameter check feature of R_GMAC_CallbackSet() does not work because the
parameter checking macro name generated by the MDF is inconsistent with the macro
referenced in the actual source code.
e Macro generated by MDF: GMAC_CFG_PARAM_CHECKING_ENABLE
e Macro used in source code: ETHER_CFG_PARAM_CHECKING_ENABLE
Note: Parameter check feature of other APIs works properly.
Workaround | Step 1: In project Properties->Builders, uncheck the DDSC Builder option (this step allows

the user to modify the "r_ether_cfg.h" file)

Step 2: In "XXX_cfg/fsp_cfg/r_ether_cfg.h"(XXX = rzt, rzn), manually add the macro
definition below.
#define ETHER_CFG_PARAM_CHECKING_ENABLE ((1))
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No. 48 Resolved

Issue r_usb_hhid module is not working properly.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H
Category FSP Modules, USB_HHID
Description | Itis possible that HOST does not respond to the received data because it cannot get the
transfer size correctly, so even if the transfer is completed without error, it may not be
successful.
In the report, when debuging with a USB analyzer, errors are reported as below:
Sp Index mis.ms.us Len Er Dev Ep Record Summary A
s ¢ LR BATd 1T Ums = [12 REEP-ALIVE]
s $ 9 0:48.237.114 188B 00 00 () Get Device Descriptor Index=0 Length=20
Ls ¥ 30 0:48.238417 1.33us £F [1 KEEP-ALIVE]
s ¢ 3 0:48.238.488 0B 00 00 ) SetAddress Address=01
s $ 40 0:48.239.417 1.31us £F [1 KEEP-ALIVE]
Ls ¥ 41 0:48.230.486 18B 01 00 () Get Device Descriptor Index=0 Length=18 meration process is finished
Ls ¢ 62 0:48240417 131us £F [1 KEEP-ALIVE] ully
s $ 63 0:48.240.481 9B 01 00 (2 Get Configuration Descriptor Index=0 Length=9
Ls ¥ 20 0:48.241.417 1.31us £F [1 KEEP-ALIVE]
s ¢ 81 0:48.241.431 34B 01 00 () Get Configuration Descriptor Index=0 Length=34
Ls # 110 0:48.242417 1.31us £F [1 KEEP-ALIVE]
Ls ¥ m 0:48.242.501 4B 01 00 () Get String Des criptor Index=0 Length=4
s $ 124 0:48.243.418 1.00ms £F [2 KEEP-ALIVE]
s $ 125 0:48.243 530 50B 01 00 () Get String Des criptor Index=2 Length=512
s § 162 0:48.245418 1.33us £ [1 KEEP-ALIVE]
s $ 163 0:48.245.497 0B 01 00 () Set Configuration Configuration=1
s $ T TATZIE TS 13T TTREEP-RCIVE]
s ¢ 173 0:48.246.478 0B o1 00 &2 Set Protocol Protocol=Boot
s $ 182 0:48247.418 1995 £7 [2000 KEEP-ALIVE] [Periodic Timeout]
Ls # 182 0:48.250534 1995 01 01 £F (250 IN-NAK] [Periodic Timeout]
Ls $ 184 0:50.247.800 199s £F [2000 KEEP-ALIVE [Periodic Timeouf] There is an Invalid PID Sequence (1) happaned
s $ 185 050250916 1995 01 o1 £F [250 IN-NAK] [Periodic Timeouf]
Ls ¥ 186  0:52.248.181 371ms £F [372 KEEP-ALIVE] /
Ls $ 1 0 1297 380 m: 01 01 £Z 146 IN-NAKI
s $ 188 0:52.619.368 3B 01 01 @ INten 00 05 00
Ls ¥ 191 0:52.620.252 7.00ms £ BKEE]
s ¢ 192 0:52.627.369 3B 01 01 ut Report Axes=[X5 Y-0]
Ls $ 197 0:52.628.254 15.0 ms £F [16 KEEP-ALIVE]
s $ [iss 052635371 3B | M1 01 v @ INtn ]
s ¢ 199 0:52.635.371 3B 01 01 © IN packet )
Ls # 200 0:52.635.398 6B 01 o1 14 DATA1 packet 4 34 00 98 FF
s § 201 0:52.643.372 3B 01 01 &3 Input Report Axes=[(52Y:0]
s $ 206 0:52.644.257 7.00 ms £F [8 KEEP-ALIVE]
s $ 207 0:52.651.374 3B 01 01 @ INtn 00 3C FE
s ¢ 210 0:52.652.258 7.00 ms £ [8 KEEP-ALIVE]
s $ 211 0:52.659.375 3B 01 01 & Input Report Axes=[(:60 Y--2] v
H “ B B ” H
Workaround | Please modify “rzt\fsp\src\r_usb_basic\r_usb_basic.c” line 1877 as below.

Before update:
(*p_pipe) = (uint16_t) ((*p_pipe) | (uint16_t) 1 << (pipe_no - 1));/* Start timer */
After update:
if ((((uint16_t) p_instance_ctrl->device_address) << USB_DEVADDRBIT) ==
(uint16_t) (g_usb_pipe_table[p_instance_ctrl->module_number][pipe_no].pipe_maxp & USB_DEVSEL))

(*p_pipe) = (uint16_t) ((*p_pipe) | (uint16_t) 1 << pipe_no);

No. 49 Resolved

Issue

The secondary and later projects may not work properly when multicore with flash
boot mode.

Target

RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H

Category

FSP Modules, BSP, FreeRTOS

Description

Because the secondary and later cores are released from reset state immediately after the
primary core copies the program from external flash memory to internal RAM, the
secondary and later cores' processing is carried out before the startup processing that
should be carried out by the primary core is completed.

e.g., In multicore projects using four or more cores, the registers that control register write
protection may be set on all cores, making it impossible to write to protected registers.
e.g., In FreeRTOS Blinky projects using multicore, the RTOS is run on the secondary and
later cores before the global system counter is initialized on the primary core, causing it to
not function properly.

Workaround

In multiprocessing, insert the loop part in described in startup_core.c of the secondary and
later projects with reference to Appendix.

How to Debug the FSP Project with Flash Boot Mode No. 1.
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No. 50

Issue

*length_bytes is an input/output parameter of R_GMAC_Read()/R_GMAC_B_Read()
and must be reset before every call

Target

RZ/T2M, RZIT2ME, RZ/T2L, RZ/T2H, RZ/N2L, RZ/N2H

Category

FSP Modules, GMAC, GMAC_B

Description

When Read Buffer Size Checking is enabled in the r_gmac or r_dmac_b module
configuration, the R_GMAC_Read()/R_GMAC_B_Read() uses *length_bytes as an input
parameter, representing the size of the *p_buffer.

The R_GMAC_Read()/R_GMAC_B_Read() also uses *length_bytes as an output
parameter and overwrites it with the actual received length on return.

If the caller does not reset the “length_bytes” value to the buffer capacity before each call,
the buffer check may fail, and the API can return FSP_ERR_INVALID_SIZE.

Workaround

If Read Buffer Size Checking is enabled in r_gmac or r_dmac_b module configuration,
please set *length_bytes to the capacity of p_buffer (in bytes) before each
R_GMAC_Read())R_GMAC_B_Read() call.

Example:

fsp_err_terr;

uint8_t rx_buffer[1524];

uint32_t len = sizeof(rx_ buffer);

err = R_GMAC_Read(p_ctrl, rx_ buffer, &len);

len = sizeof(rx_buf); // Must be set again
fsp_err_terr = R_GMAC_Read(p_ctrl, rx_ buffer, &len);

No. 51

Issue

When one unit is connected to multiple CS spaces, manual commands are applied
only to the most recently opened CS space.

Target

RZ/T2M, RZIT2ME, RZ/T2L, RZ/T2H, RZ/N2L, RZ/N2H

Category

FSP Modules, XSPI_HYPER, XSPI_OSPI, XSPI_QSPI

Description

When connecting multiple CS spaces within the same unit, the target of manual command
issuance is fixed to the CS space that was opened last. As a result, manual commands
cannot be issued to other CS spaces.

Workaround

Please implement processing to change the CDCTLO.CSSEL bit before calling the
DirectTransfer API as below:

/* Change the CDCTLO0.CSSEL bit to 0 for CSO0 or 1 for CS1 (The following is an example for case unit 0 and CS0 space) */
R_XSPI0->CDCTLO_b.CSSEL = 0;

/* Call the API (The following is an example for case r_xspi_ospi module) */
R_XSPI_OSPI_DirectTransfer();
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No. 52

Issue Limit the requested transfer size to 2048 bytes or less when using the DMA transfer
mode of a USB peripheral.
Target RZ/T2M, RZ/T2ME, RZ/T2L, RZ/T2H, RZ/N2L, RZ/N2H

Category FSP Modules, USB PCDC, USB PHID, USB PMSC, USB PVND, USB (FSP
Configuration)

Description | If the requested transfer size exceeds 2048 bytes in DMA transfer mode, 1 to 3 bytes of
data transmitted from the USB peripheral may be lost.

Workaround | Please use DMA transfers only for requested transfer sizes of 2048 bytes or less. For
larger transfers, use CPU transfer.
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Appendix
7.2 Tool Software Limitations

This section describes the limitations regarding the tool software (e? studio, FSP SC) to create and debug
FSP projects.

Table 20. List of Tool Software Limitations

No | Title Target Device Category

) T2M [T2L [T2ME [T2H |N2L N2H

1 When installing, please install into the default | V4 V4 V4 SC, FSP
installation folder specified by the installer. SC

2 Before pressing the reset button on the board, | V4 V4 e? studio

disconnect the e? studio connection first.

3 An error has occurred because the program V4 V4 e? studio
download to the NOR flash area has failed.
The download is successful on the second
connection.

4 The user program cannot be stopped V4 V4 V4 V4 V4 V4 e? studio
immediately after the device boot process.

5 When using the e? studio installer, if checking | « V4 V4 e? studio
multiple check boxes such as “View Release
Notes” and so on to show information on the
browser, the ONLY head item of checked
items is shown.

6 The Memory Region Usage of ATCM v v v e? studio
displayed in the Memory Usage window of e2
studio is smaller than the actual size by the
memory region usage of DUMMY.

7 When debugging RAM execution without a V4 V4 V4 V4 V4 V4 e? studio
flash memory project with a program written
to flash memory, erase the flash memory
before debugging.

8 Applying RZ/T2 FSP v.1.2.0 pack to a project | v IAR
that is already working with RZ/T2M FSP EWARM
v.1.1.0 causes an error when connecting the
debugger.

9 The Device Memory Usage of CPU1 in the v v NG v e? studio
Memory Usage window does not work
properly.

10 | When adding the CallbackSet function using V4 V4 V4 v V4 V4 e? studio,
the Developer Assistance feature, the second SC
argument needs to be changed.

11 | In IAR EWARM 9.60.1, an error occurs when | V4 IAR
starting to debug multiprocessing projects of EWARM
RAM execution without flash memory.

12 | Build failed when executed with a different v v v v v v FSP SC
install path.

13 | Unable to debug the CA55 flash boot project V4 v e? studio

with e? studio.
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No | Title Target Device Category
T2M |T2L |[T2ME |T2H |N2L [N2H

14 | Unable to restart debugging immediately after V4 v e? studio
debugging ends of CA55 RAM execution
without a flash memory project in e? studio.

15 | Unable to re-download the CA55 binary file. NG v IAR
EWARM
16 | Unable to access the upper 32-bit address v v e? studio

area in memory view.

17 | Unable to create a CMake project using FSP | v v v v v FSP SC

SC.

18 | The secondary project aborts when NG v NG v IAR
debugging multicore with flash boot mode. EWARM

19 | Build errors occur in CA55 projects when NG v e? studio
installing e? studio as the Current user.

20 | Wrong core name when creating a project N4 FSP SC
CA55 with FSP SC.

21 | Build is failed when adding the OpenAMP. v v FSP SC

22 | The bundle file (.sbd) may not be generated NG v v NG NG v e? studio
during build.

23 | When implementing CMT interrupts in the v v e? studio

RZ/T2H CR52 or RZ/N2H CR52 project, an
unintended source file is displayed during
debugging.

24 | The assert function does not work properly. v v v v v v e2 studio

25 | In multicore debugging, changes to the pin v v v v FSP SC
settings in the primary project from the default
are not reflected.

26 | After building the project, the debug v V4 v V4 e? studio
configuration file is not automatically
generated.

27 | When using the RZ/T2H CR52 or RZ/N2H v V4 e? studio

CR52 core as the secondary project, an
unintended source file is displayed during
multicore debugging.

28 | When multiple packs are imported, a V4 V4 V4 V4 V4 V4 e? studio
message appears during debugging
indicating that an unknown device is selected.

No. 1 Resolved

Limitation When installing, please install into the default installation folder specified by the
installer.

Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/N2L

Device

Category SC, FSP SC
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Description | When sharing a project between different PCs, build errors will occur if the installation
folders are different.
No.2 Resolved
Limitation Before pressing the reset button on the board, disconnect the e? studio connection
first.
Target RZ/T2M, RZ/T2L, RZ/N2L
Category e? studio
Description | If the reset button is pressed on the board while connected with e? studio, debugging will
not be able to continue.
No.3 Resolved
Limitation An error has occurred because the program download to the NOR flash area has
failed. The download is successful on the second connection.
Target RZ/T2M, RZ/N2L
Category e? studio
Description | If the following error is displayed when connecting the debugger or downloading the
program, click the [OK] button to close the dialog and try connecting again.
& Error m} s
4 P | Exception occurred during launch
8 Reason:
Errorin final launch sequence:
Failed to execute M| command:
load
Error message from debugger back end:
Could not write register "pc"; remote failure reply 'E..FFFFFFFF '
No. 4
Limitation The user program cannot be stopped immediately after the device boot process.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H
Category e? studio
Description | Immediately after the device boot process (boot code), the program cannot be stopped at

the beginning of the user program (loader program).
When debugging, please follow the guide in
Appendix.

How to Debug the FSP Project with Flash Boot Mode.

RO1AN6434EJ0410 Rev.4.10

May.20.26

R Page 152 of 213
KENESAS




RZ/T2, RZ/N2

Getting Started with Flexible Software Package

No.5 Invalid
Limitation When using the e? studio installer, if checking multiple check boxes, such as “View
Release Notes” and so on, to show information on the browser, the ONLY head item
of checked items is shown.
Target RZ/T2M, RZ/T2L, RZ/N2L
Category e? studio
Description | For example, if checking the “View Release Notes” check box and other check boxes on
the following window, the ONLY “Release Notes” is shown, and the other contents are
NOT shown.
b 1 i e P G910 it 05 (N
Welcome Icr:::‘!:l\:n of Renesas RZ/T Flexible Software Package (FSP) v1.1.0 with e” studio 2022-10 is
Ei:ffi: [ taunch e2 studio?
Software [ View Release Notes? Release Notes” page L
— [ View What's New? Other pages are NOT sh
shortent [/] View Renesas FSP User Manual?
@ Resultsﬂ )
02210250746 User: All Users I—D—ﬁi
No.6 Resolved
Limitation The Memory Region Usage of ATCM displayed in the Memory Usage window of e?
studio is smaller than the actual size by the Memory Region Usage of DUMMY.
Target RZ/T2M, RZ/T2L, RZ/N2L
Category e? studio
Description | The Memory Region Usage of DUMMY shown in the Memory Usage window is the region
used by the system. The DUMMY is placed in ATCM, the Memory Region Usage of
ATCM does NOT include its size.
Therefore, please note that the Memory Region Usage of ATCM displayed is smaller than
the actual size by the Memory Region Usage of DUMMY.
Virtual Console 4 Search [l Memory Usage | - AE =&
DUMAY T -
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No. 7
Limitation When debugging RAM execution without a flash memory project, erase the flash
memory before debugging.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H
Category e? studio
Description | If you run a RAM-only execution without flash memory and the program is written in flash
memory, it may be impossible to debug the project.
When erasing flash memory, please follow the guide.
Appendix
How to Erase Flash Memory
No. 8
Limitation Applying the RZ/T2 FSP v.1.2.0 pack to a project already using RZ/T2M FSP v.1.1.0
causes an error when connecting the debugger.
Target RZ/T2M
Category IAR EWARM
Description | An error occurs when connecting to the debugger because the function name of the vector

table was changed in RZ/T2 FSP v.1.2.0.

Change the following command in the “command line options (one per line)” to
e (Before change) —drv_vector_table_base=vector_table
e (After change) —drv_vector_table_base=__Vector

Options for node "Blinky" X

Category: Factory Settings

Runtime Checking ~
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions

Setup Download Images Multirore Plugins

[ Use command line options

Linker Command line options: (one per line)
Debugger

Simulator

--drv_vector_table_base=_Vectoq |

CADI

CMSIS DAP
GDB Server
Ijet
J-Link/]-Trace
TI Stellaris
Nu-Link

PE micro
STHLINK
Third-Party Driver
TIMSPFET
TIXDS

Carcel
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No. 9

Limitation The Device Memory Usage of CPU1 in the Memory Usage window does not work
properly.
Target RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H
Category e? studio
Description | The Device Memory Usage in the Memory Usage window cannot distinguish between
CPUO and CPU1.
When debugging CPU1, the memory area available for CPU1 should be displayed, but the
memory area available for CPUO is incorrectly displayed.
Iger Console [7] Memory Usage X i Memory b ] ‘“‘ - 1 “t = 8
Memory Region Usage | Device Memory Usage
P oxo0000000 nalRam 2
0x0007FFFF I 34040/524288 byte(s) (6.49% )
P 0x00080000 Non-map area
0x000FFFFF
P oxo0100000
0x0010FFFF - byte(s) (44.02% )
P 0x00110000 Non-map area
OxOFFFFFFF v
No. 10
Limitation When adding the CallbackSet function using the Developer Assistance feature, the
second argument needs to be changed.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H
Category e? studio, SC
Description | When adding the R_xxx_CallbackSet() function (xxx means any module name) using the
Developer Assistance feature, the second argument does not have the correct value.
Please replace the second argument with "p_callback".
An example of the SCI_SPI module, adding CallbackSet() using the Developer
Assistance, results in the following.
status = R_SCI_SPI_CallbackSet(&g_spiO_ctrl, spi_callback_args_t, p_context, p_callback_memory);
It needs to replace the second argument with “p_callback”.
status = R_SCI_SPI_CallbackSet(&g_spi0_ctrl, p_callback, p_context, p_callback_memory);
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No. 11 Moved to 5.3.3.2 Build for Multiprocessing No. 2-iv
Limitation In IAR EWARM 9.60.1, an error occurs when starting to debug multiprocessing
projects of RAM execution without flash memory.
Target RZ/T2M, RZ/IT2ME
Category IAR EWARM
Description | When IAR EWARM 9.60.1 is used, there is no defined value required for debugging the
CPU1 project, and an error occurs when debugging begins.
In EWARM 9.60.1, when debugging projects of multiprocessing, it is necessary to add "--
macro_param cpul_enable=1" in the “command line options (one per line)” of the
CPU1 project.
q‘c‘”;:‘ii::jl:? Setup Download Images Multicore Authen\x:ahcn Plugins
:ﬁf‘zwerw 2] Use command line options
fl::l:m Buid Co e per line)
—
Carce
No. 12
Limitation Build failed when executed with a different install path
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H
Category FSP SC
Description | If the installation path of FSP SC is different between creating the project and executing
the project, the build of the project fails.
Please reselect the execution path by following the steps below.
1. Launch FSP SC.
2. Close the window to create a new project.
3. Click on File -> Open and select configuration.xml in your project.
4. Click "Generate Project Content".
5. Save the project and close FSP SC.
6. Open the project with EWARM.
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No. 13 Resolved

Limitation Unable to debug the CA55 flash boot project with e? studio.

Target RZ/T2H(CA55) , RZ/IN2H(CAS55)

Device

Category e? studio

Description | When debugging with e? studio, the CA55 Core0 system reset is not performed.

Therefore, the program in the external flash is not copied to the internal RAM, and it
cannot be operated correctly.

Please check the operation with the RAM execution without the flash memory project.

No. 14 Resolved

Limitation Unable to restart debugging immediately after debugging ends of CA55 RAM
execution without a flash memory project in e? studio.

Target RZ/T2H(CAS55), RZ/IN2H(CAS55)

Device

Category e? studio

Description | When debugging with e2 studio, the CA55 Core0 system reset is not performed.
Therefore, after debugging is complete, if you want to run the debug again, press the reset
button (red) on the board.

No. 15

Limitation Unable to re-download the CA55 binary file.

Target RZ/T2H(CA55), RZ/N2H(CAS55)

Device

Category IAR EWARM

Description | If you download the CAS55 binary file, then download it again, the process never finishes.

To avoid this issue, you need to erase the flash from the CR52 flash boot project.
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No.16 Resolved

Limitation

Unable to access the upper 32-bit address area in memory view.

Target
Device

RZ/T2H(CA55), RZ/N2H(CAS55)

Category

e? studio

Description

In the Memory view of e? studio, data in the upper 32-bit address area cannot be
displayed.

When debugging the CA55 project, please make the following settings when accessing

the upper 32-bit address.

1. Open Debug Configurations of the CA55 project.

2. Select Renesas GDB Hardware Debugging > [project name] Debug_Flat.

3. Select Startup and specify the command in Run Commands. Referring to the
following command, specify the address area you want to access, and you will be able

to access the upper 32-bit address area.
"mem 0x200000000 0x300000000 rw"

B} Debug Configurations o X

Create, manage, and run configurations

FoREX|E % Name: |Blinky Debug_Flat |
type filte | (] Main | %5 Debugger [T Common | % Source
[E] C/C++ Application ~
[E] C/C++ Remote Application
EASE Script F

1

GDB Hardware Debugging
[€7 GDB Simulator Debugging (RH!
& Launch Group

v [E7_Renesas GDB Hardware Debuge

Runtime Options

[ Set program counter at (hex):

7 Blinky Debug. Flat [ Set breakpoint at: [main
[E] Renesas Simulator Debugging Or
esume

Run Commands

mem 0x 200000000 0x 300000000 rw I

< >
Filter matched 11 of 13 items Reyert Apply
@ Cose

Before adding the command

0 Memory X A o=k B8 B8 =0
Menitors 4= % % |0x200000000: 0x200000000 <Hex Integer> X | 45 New Renderings...
& 0x200000000 Address @ -3 4-7 8 -8 C-F o)

0000000200000000 22222222 paRRae? 23222222 2320302
0000000200000010 22222222 N 222? 22222222
0000000200000020 22222222 22222222 2222233 nnMIN?
0000000200000030 22222222 2222? 22 22222222
0000000200000040 22222222 22222222 22222222 222212
0000000200000050 22222222 22222222 222222} nMR?
000EE0E2000BBAGD 22222222 22222222 22222222 2222239}
000000200008070 22222222 22222222 22222222 22222222
seeeea2eepeeese 23122222 NN MR} nMIMR

After adding the command

0 Memory X | ey @ ol ETE -8 =0

Monitors 5 XK 3& 0x200000000 : 0x200000000 <Hex Integer> X | g New Renderings...

@ 0x200000000 Address 0 -3 4-7 8-8 C-F A

0000000200000000 FFFFFFFF  FFFFFFFF  FFFFFFFF  FFFFFFFF
0000000200000010 FFFFFFFF  FFFFFFFF  FFFFFFFF  FFFFFFFF
0000000200000020 FFFFFFFF  FFFFFFFF  FFFFFFFF  FFFFFFFF
20000020200000030 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
©000POPO20ORARRL0 FFFFFFFF  FFFFFFFF  FFFFFFFF  FFFFFFFF
0000000200000050 FFFFFFFF  FFFFFFFF  FFFFFFFF  FFFFFFFF
000RERR20ORRRRER FFFFFFFF  FFFFFFFF  FFFFFFFF FFFFFFFF
0000000200000070 FFFFFFFF  FFFFFFFF  FFFFFFFF  FFFFFFFF
2000020200000080 FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
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No. 17 Resolved

Limitation Unable to create a CMake project using FSP SC.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H
Device
Category FSP SC
Description | Even if you specify CMake as the IDE Project Type when creating a project, an error
message "No toolchain selected" is displayed, and you cannot proceed to the next screen
for project creation.
G New Renesas RZ/T Project O X
New Renesas RZ/T Project
€ No toolchain selected
Device Selection
FSP Version: | Board Description
ot HRZT Custom User Board (RAM oxecution s ~ | [0 RZT Custom User Board (RAM execution without flash memory)
Device: RIADIGO77M48GBG Device Details
Core: CR52 CPUO v [Trustzone No ~
e P :
IDE Project Type
|cMake ~|
Toolchains
< Back Next > Finis Cancel
There is no workaround.
No. 18
Limitation The secondary project aborts when debugging multicore with flash boot mode.
Target RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H
Device
Category IAR EWARM
Description | When performing multicore debugging of a flash boot project on IAR EWARM, after

copying an application program from the primary core memory to the secondary one,
executing the secondary project will abort.

For multicore debugging with flash boot mode in IAR EWARM, follow the steps below:
1. Run the primary project up to main().
2. Software reset the secondary project.

Click on the downward triangle to the right of the reset icon and select Software.

A -Q _ieman il

Disabled [no reset}

Software '{

Hardware

Custom

3. Run the secondary project.
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No. 19
Limitation Build errors occur in CA55 projects when installing e? studio as the Current user.
Target RZ/T2H(CA55), RZ/IN2H(CA55)
Device
Category e? studio
Description | If you install e2 studio as the Current user, an error will occur when building a CA55

project.
As a workaround, install e2 studio as All Users.

No. 20 Resolved

Limitation Wrong core name when creating a project CA55 with FSP SC.
Target RZ/N2H(CA55)
Device
Category FSP SC
Description | When you create a project CA55 with FSP SC the device name is shown as "CR52_0" in
buildinfo.ipcf even though you select CA55 core.
No. 21
Limitation Build is failed when adding the OpenAMP.
Target RZ/T2H, RZ/N2H
Device
Category FSP SC
Description | When adding OpenAMP in the Stacks tab, the source browser throws an error, and the

build fails due to a conflict of the same file name.

After clicking the Generate Project Content button in the FSP SC, please move the files

listed below from the "Component" group to another group in [project name]/buildinfo.ipcf.
<path>rzt/linaro/libmetal/lib/device.c</path>

<path>rzt/linaro/libmetal/lib/dma.c</path>

<path>rzt/linaro/libmetal/lib/init.c</path>

<path>rzt/linaro/libmetal/lib/io.c</path>

<path>rzt/linaro/libmetal/lib/log.c</path>

<path>rzt/linaro/libmetal/lib/shmem.c</path>
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No. 22

Limitation The bundle file (.sbd) may not be generated during build.

Target RZ/T2M, RZ/T2L, RZ/IT2ME, RZ/T2H, RZ/N2L, RZ/N2H
Device

Category e? studio

Description | In e? studio, when you import and build an existing project, the bundle file (.sbd) may not
be generated.

As a workaround, right-click the project in Project Explorer, click Properties > C/C++
Build > Refresh Policy, and verify that the projects displayed in Resources match the
projects listed in the upper left.

If they are different, click the project in Resources and click Delete....

&) Properties fo O *
|:-,-pe:iI:er text ‘ C/C++ Build - - E
Resource N
Builders
C/C++ Build Configuration: |Debug [Active] ~ | | Manage Configurations...

C/C++ General
Mcu

Project Natures [Z] Builder Settings | (@ Behavior | i Refresh Policy

Project References

Renesas QF The following resources will be refreshed after the project is built (external builder only): Add Resource...

Run/Debug Settings Resources - .

Task Tags |E5 Minimall Add brcepron...

Validation Edit Exception.

v

':?;' Apply and Close Cancel

Next, click Add Resource..., check the correct project, and click OK.
&) Resource Selection O x

Select a resource to refresh:

[#]1=5 Blinky
[]=E Minimal

Select All Deselect All

@ Gance

Finally, click Apply and Close. By making this setting, an .sbd file will be generated
during the build.
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No. 23 Resolved

Limitation When implementing CMT interrupts in the RZ/T2H CR52 or RZ/N2H CR52 project, an
unintended source file is displayed during debugging.

Target RZ/T2H (CR52), RZ/N2H (CR52)

Device

Category e? studio

Description | When you create a Blinky project for an RZ/T2H CR52 or an RZ/N2H CR52 project, add a

CMT stack, and define a CMT callback function, the command to jump to hal_entry()
during debugging may not display the hal_entry.c source file, and an unintended file may
be displayed.

As a workaround, right-click the project in Project Explorer, click Properties > C/C++
Build >Settings > Tool Settings > Debugging > Default format, and change "Toolchain
default" to "dwarf-4".

&) Properties for CMT_Check O X
type filter text Settings - - &
Resource ~
~
Builders
C/C++ Build Configuration: Debug [ Active ] * Manage Configurations...

Build Variables
Environment

JSON Compilation Da ® Tool Settings | & Toolchain| & Device Build Steps Build Artifact| s Binary Parsers| € Error Parsers

Logagin:

Target Processor Debug level  Default (-g) -

Tool Chain Editor — Optirrlization Debug format fdwarf-4 M |
C/C++ General R

Generate prof information (-p)
Project Natures . g tr)

w &% Cross ARM GNU Assembler [_| Generate gprof information (-pg)

Project References

Renesas QF — Preprocessor Other debugaging flags &
Run/Debug Settings Incluc.ies
Task Tags —, Warnings
Validation w (=2 Miscellaneous
< > v 3 Cross ARM C Compiler v
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No. 24 Resolved

Limitation The assert function does not work properly.
Target RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H(CR52), RZ/N2L, RZ/N2H(CR52)
Device
Category e? studio
Description | Executing the assert function causes a transition to ARM mode.
Since most FSP instructions are Thumb instructions, the following behavior occurs:
1. The instruction is fetched.
2. Prefetch_Handler is called.
3. By default, Prefetch_Handler has no implementation, so the program resumes
without stopping, returning to the address of the original instruction plus 4.
4. It returns to step 1.
This loop repeats infinitely. Caution is required because any ARM instructions present
within the loop will be executed.
As a countermeasure, implement the following function as a user function:|
void __assert_func (const char * file, int line, const char * func, const char * expr)
{ FSP_PARAMETER_NOT_USED(file);
FSP_PARAMETER_NOT_USED(line);
FSP_PARAMETER_NOT_USED(func);
FSP_PARAMETER_NOT_USED(expr);
while (1)
/* Do nothing. */
}
}
No. 25
Limitation In multicore debugging, changes to the pin settings in the primary project from the
default are not reflected.
Target RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H
Device
Category SC, FSP SC
Description | Pin settings configured in the primary project are not propagated to the secondary and
subsequent projects. As a result, even if you change the pin settings in the primary
project, the secondary and later projects overwrite them with the default pin settings, so
the changes are not reflected. If you want to change the pin settings from the default,
please update the pin settings in all projects.
No. 26
Limitation After building the project, the debug configuration file is not automatically
generated.
Target RZ/T2M, RZ/T2ME, RZ/T2H, RZ/N2H
Device
Category e? studio
Description | Even if you create a project and the build completes successfully, the debug configuration

file is not generated automatically. Therefore, the project’s debug configuration does not
appear under Run > Debug Configurations... > GDB Hardware Debugging.

Please generate the file manually using the following steps.

1. Right-click on the project, select Debug As, and select 4 Renesas GDB Hardware
Debugging.
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Open in New Window

Show In Alt+Shift+W >
B Copy Cerl+C
¥ Delete Delete
Source bl
Rename... F2
ray  Import..
iy Export..
Renesas FSP >
Build Project
Clean Project
Refresh Fs
Close Project
Build Targets >
Index >
Build Configurations >
Source >
Q Runas >
15 DebugAs > [E 1GDBOpenOCD Hardware Debugging (DSF)
Restore from Local History... [ 2 GDB Simulator Debugging (RHES0)
MISRA-C > [E] 3Local /C++ Application
%® C/C++ Project Settings cii+alep  [[E] 4Renesas GDE Hardware Debugging |
Renesas C/C++ Project Settings > [ 5Renesas Simulator Debugging (RX, RL78)

2. Select J-Link ARM and click OK.

&} Renesas Hardware Debugging O x

Select Debug Hardware

E2 (ARM)
E2 Lite (ARM)

®

Enter the Device listed in the FSP Configuration into the search field, select the one
matching the Core, and click OK.
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3 [Binky] 5P Confguration x

Summary

Project Summary

Board RZT2H Evaluation Board (RA}
Device:

Core:

Toolchain: GCC for Renesas RZ

Toolchain Version: 13.3.1.arm-13-24

FSP Version: 40.0-beta2
Project Type: Flat
Location C:/Users/a5141366/e2_studiol

Selected software components

Generate Project Content

8 Renesas Hardware Debugging o x

RENESAS

No configuration exists, Please select target device:

RSA09GOT7M44
RIADIGOTTMA4 CASS 0
RIADIGOT7M44 CASS_1
ROADIGO77M44 CASS 2
RIADIGOTTMA4 CASS 3

[ReA0GoT7MIA4 CRs2.0

RSA09GO7T7MA4 CRS2_1

=g

Arm CMSIS Version 6 - Core

RZT2H Evaluation Board Support Files (RAM exe
Memory Config Checking

Board support package for RZT2H

Board support package for RIADIGOTTMA4GBG
Board support package for RZT2H - FSP Data
Board Support Package Common Files

RZT Configuration Template File

Board Support Package Common Files
1/0 Port (’;7/‘
Simple application that blinks an LED. No RTOS it

REO

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

No. 27

Limitation

When using the RZ/T2H CR52 or RZ/N2H CR52 core as the secondary project, an
unintended source file is displayed during multicore debugging.

Target
Device

RZ/T2H(CR52), RZ/N2H(CR52)

Category

e? studio

Description

When you create a Blinky project for the RZ/T2H CR52 or RZ/N2H CR52 core as the
secondary project in multicore debugging, the command to jump to hal_entry() may not
display hal_entry.c source file, and an unintended file may be displayed.

As a workaround, right-click the project in Project Explorer, click Properties > C/C++
Build >Settings > Tool Settings > Debugging > Default format, and change

"Toolchain default" to "dwarf-4".

8 Properties for

Resource
Builders
C/C+ + Build
Build Variables
Environment
JSON Compilation Da
Logqging
Tool Chain Editor
C/C++
Project Natures

General

Project References
Renesas QE
Run/Debug Settings
Task Tags

Validation

?

Settings

Configuration: Debug [ Active |

¥ Toolchain | %) Device

(3 Target Processor
""' Optimization
) Warnings
v &%) Cross ARM GNU Assembler

=} Preprocessor

=} Includes
=1 Warnings
v 23 Miscellaneous

v B Cross ARM C Compiler

2 Build Steps

[T Generate gprof information (-pg)

Manage Configurations.

Build Artifact s Binary Parsers @ Error Parsers

Debug level Default (-g)

Debug format [dwarf-4 4 |

Generate prol information (-p)

Other debugging flags v

Cancel

Apply and Close

No. 28

Limitation

When multiple packs are imported, a message appears during debugging indicating
that an unknown device is selected.

Target
Device

RZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H, RZ/N2L, RZ/N2H

Category

e? studio

Description

This message appears because setting "Prevent Releasing the Reset of the CM3 Core" in
the debug configuration is not enabled. It is typically enabled by default, but may become

RO1AN6434EJ0410 Rev.4.10

May.20.26

R Page 165 of 213
KENESAS



RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

disabled when importing RZ FSP v4.0.0 and an older RZT or RZN FSP packs. You can
import both the RZ FSP pack (internal/projectgen/rz_fsp) and the older RZT or RZN FSP
pack (internal/projectgen/rz_fsp/rzt or internal/projectgen/rz_fsp/rzn) into the same folder.
However, be aware that if you generate an RZT or RZN project using RZ FSP v4.0.0 in
this state, the setting will be disabled.

B J-Link V8.60 Device Selection ? - 4

The selected device "RIAD9GO7TIM44 RE” is unknown to this version ofthe J=-Link software .

Flease make sure that at least the core J-Link shall connect to, is selected,
ol Proper device selection is required to use the J-Link internal flash loaders
% for flash download or unlimited flash breakpoints.

For some devices which require a special handling, selection of the correct device is important.

oK.
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8. Appendix.

8.1 How to Debug the FSP Project with Flash Boot Mode

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 the main chapters, using IDE (e? studio
or IAR EWARM). This chapter explains the precautions for debugging in such cases. For eSD and eMMC
boot modes, tools other than the IDE are required when programming to external flash memory devices.
Please refer to the FSP Documentation for details on creating image files, the programming process, and
debugging procedures.

e eSD boot (RZT, RZN)
¢ eMMC boot (RZT, RZN)

When debugging FSP projects with flash boot modes, the program cannot be stopped at the beginning of the
user program (loader program). Furthermore, there may be limitations depending on your IDE or device.

Please note the following point to debug the user program from the beginning.

1. (Both e? studio and IAR EWARM) Insert the loop part in startup_core.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 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 R_BSP_WarmsStart_StackLess() function
mode*

CR52 | xSPI

{
/* 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");

BSP_ATTRIBUTE_STACKLESS void R_BSP_WarmStart_StackLess (void)

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)
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‘ —_asm volatile ("BX Ir");

* Since eSD and eMMC boot modes require different numbers of loops, please refer to FSP Documentation.
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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 50000000 to 100000000, which is twice the number
of loops.

1. Convert the loop count from decimal to hexadecimal. 100000000d = 0x5f5 eOff
2. Replace the operand of movw* to the lower 16-bit value. movw r1, #0xeOff

3. Replace the operand of movt* to the upper 16-bit value. movt r1, #0x5f5

* In the CA55 core, opcodes are different.
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2. (IAR EWARM) (RZ/N2H Only) Override the board files.

When RZ/N2H in xspi boot mode, it's required to override the .board files for RZ/T2H

(FlashRZT2H_EVB_Ab5.board, FlashRZT2H _EVB_R52.board) to flash the board.
Please reselect the execution path by following the steps below:

i. Click on Project and then click on Option... to open the project option window.

i. Select Debugger category and Download Tab.

iii. Enable “Override default .board file.”

iv. Select path to override the .board files for RZ/T2H
e CR52 project: TOOLKIT_DIRS$\config\flashloader\Renesas\FlashRZT2H_EVB_R52.board
e CADB55 project: TOOLKIT_DIRS$\config\flashloader\Renesas\FlashRZT2H EVB_A55.board

Options for node

Category

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Linker
Build Actions
Debugger
Simulator
CADI
CMSIS DAP
E2/E2 Lite
GDB Server
G+LINK
Ijet
J-Link/)-Trace
T1 Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET

Setup D Images

Verify download
Suppress download
| Use flash loader(s)

I /| Ovemde default .board fllel

Factory Settings

Extra Options  Plugins

[xg'ﬁashloadorﬂenesas-Flas‘\RZﬁH EVB_R52.board

Edit

[ o

Cancel

Figure 152. Project Options — Debugger (RZ/N2H Only)
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9. Appendix

9.1 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.

Please erase flash memory by following the steps depending on your IDE (e? studio 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 the J-Link Commander.

E J-Link Commander V7.88d

1: Od 00h 23m 51s

1 (12 MBit/s)

ect” to establish a target connection, '?° for help

iii) First, type “connect” to establish a target connection and press enter.

Figure 153. Launch J-Link Commander

Next, specify the connection conditions as follows.

e  Device> (Device type name)

Table 21. 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

RSK + RZ/N2L

R9A07G084M04

RZN2H Evaluation Board

R9A09G087M44_R52_0

o TIF>S

e  Speed> (Default: press enter without inputting any data)
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EJ J-Link Commander V7.88d - O X

target interface [kHz]. <Default>: 4000 kHz
7G075M24_CPUD™ < ad.

Figure 154. Initial Setup for Connecting to the Device

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

EJ J-Link Commander v7.36d - O X

=+ [::l::jll‘ E:I'f:iii:][‘"|

Figure 155. Message of Device Core Identification

iv) Use the commands below to enable flash erase and erase the flash memory.
e J-Link>exec EnableEraseAllFlashBanks
e J-Link>erase (Start address), (Endaddress)
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Table 22. 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, xSPIO0 x1 xSPI0 CS0O 0x60000000 Ox63FFFFFF
RSK + RZT2ME 16-bit bus CS0 0x70000000 Ox71FFFFFF
RSK + RZT2L xSPI0 x1 xSPI0 CS0 0x60000000 0x63FFFFFF
xSPI1 x1 xSPI1 CS0 0x68000000 Ox68FFFFFF
RZT2H Evaluation | xSPIO0 x1 xSPI0 CS0 0x40000000 Ox47FFFFFF
Board
xSPI1 x1 xSPI1 CS0 0x50000000 Ox57FFFFFF
RSK + RZN2L xSPIO0 x1 xSPI0 CS0O 0x60000000 Ox63FFFFFF
16-bit bus (010 0x70000000 Ox71FFFFFF
RZN2H Evaluation | xSPI0 x1 xSPI0 CS0 0x40000000 Ox47FFFFFF
Board
xSPI1 x1 xSPI1 CS0 0x50000000 O0x57FFFFFF
- X

H J-Link Commander V7.88d

Figure 156. Specify Erase Range

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

ﬂ J-Link Commander V7.88d

Figure 157. Message of Flash Memory Erase Complete

“

V) Enter “q” to exit J-Link Commander.
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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.

i)

Disable asymmetric multicore setting:
a. Click Project > Options....

b. Click Debugger > Multicore and select Disable in Asymmetric multicore.

Set the switch for boot mode on the board to correspond to the area to be erased.

Open the workspace of a project.
XXX.eWW

Blinky.ewd
Blinky.ewp
@ Blinky.eww

ii)

Figure 158. Open Workspace for IAR EWARM

Select “Project” -> “Download” -> “Erase memory”.

File Edit WView | Project | Ijet Tools Window Help

aap=n- B ErLTE | TRt
= i
Warkspace [e AddGroup... I
[[oemg [#] import Fite List...
& i t
) Add Project Connection.. Frovesersrennnnnnenrennernerney
| EIFIIE:BI."ky De Edit Configurations.._ p020-2023] Renesos Electromics |
i i |
|| -2 EPlax Soit | pameve re and documentation are supplis
I—E B Build b products of Renesas Electronis

Hucts are sold pursuant to Rene:
pr ond use of Remeses products
L property right is granted by |
Bws. Renesos reserves the right

|

| |2 i Compi 1] Create Hew Project..
| -2 8 Gener @ 2sq Exsting Project...
| Lo

I_ S@ BEN & options.. AR-FT E AND DOCUMENTATION IS DELIVEREL
buildinto i EST EXTENT PERMISSIBLE UNDER AP
L@ & Output Version Control System *i:.n:wrffs OF PMERCHANTABILITY, F.

| DOCUMENTATION. RENESAS SHALL |
O ke F1 luM EXTENT PERMITTED BY LAW, IN
B compiie Ciri-F7 PW (OR ANY PERSON OR ENTITY CLA
MITHOUT LIMITATION, ANY DIRECT,
. Rebuild Al F. OTHER ECONOMIC DAMAGE, PROVEI
&1 aean | OF sucH LOSS, DAMAGES, CLAIMS (
e
& Bateh build... 8
;,:a'. a.h®
Clean Browse Information
pstart(bsp_warm_start_svent_t &
C-STAT Static Analysis »

!s_t E_bsp_leds;

basssnas
Q=D pky exomple application

o O

Dewnlosd snd Debug

* | Debug without Downloading

leds at o rote of 1 second usim
=} Aftach to Rumning Target | f :

_ | (void)

Daownlaad 13 Downlaad active application

SFR Setup Downioad file...
Erase memony L

By CMSI5-Pack Manager FrTTreq In N ¥ 23
|

Open Device Description File B e e e B
Save List of Registers... 'r\z_t delay = bsp_delay_‘units_r' 1
— a3
44 * LED type structure *
45 bso leds t leds = & bsp leds:

Figure 159. Select Erase Memory Command
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iv) Select erase memory space.

Erase Memory X

Flash loader Range

C:¥Program Files¥IAR Systems¥Embedded Workbench 9,32, 2¥arm/config/flashloader fRenesas /FlashRSK_RZT... 0x60000000 - 0x6 3T
[ c:#¥program Files¥IAR Systems¥Embedded Workbench 9,32, 2¥arm/confia/fashloader Renesas/FlashRSK_RZT... 0x70000000 - 0x 7 LFFFFFF

Erase all t  Frase | Cancel

Figure 160. Select Erase Memory Space

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

Busy

Starting debugger session: Flashing

Frogramming flash memory

Cancel

Figure 161. Screen During Erasing

Debug Log v B X

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

Wed Sep 06, 2023 09:46:23: Unloaded macro file: CAProgram Files\|AR Systems\Embedded Workbench 8.32.24
arm/config/flashloader/Renesas/FlashRSK_RZT2eM_SerialFlash.mac

‘ed Sep 06, 2023 09:46:23: Flash memory has heen erased.

Wed Sep 08, 2023 09:46:23: Unloaded macro file: CA\Program Filesy|AR Systems\Embedded Workbench 8,32 2\arm/config/debugger/Renesas/RZT2M.dmac

Wed Sep 06, 2023 09:46:24 IAR Embedded Workbench 9.32.2 (C\Program Files\IAR Systems\Embedded Warkbench 9.32. 2\arm\bin\armPROC dIl)

Wed Sep 08, 2023 09:46:24: Loading the et driver

Build  DebugLlog

Figure 162. Message of Flash Memory Erase Complete
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10. Appendix

10.1 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).

Please 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..."

15} [sample] FSP Configuration X =5

Pin Configuration
9 Generate Project Content

Select Pin Configuration _h'iixpartloCSVfile 5-| Configure Pin Driver Wamings
[Rsk+RzT2M
[ Generate data: g_b: 2
ple Pin Config g
Pin Selection H Modify pin configuration list or import/export external file *J Cycle Pin Group
i_‘,lll"',ll"," 1 - Wk
e — |5+ R7T2M (Current) Add...
v ¢ Ports RoA07GO75M24GBG.pincfg
P00 Remove
v POl
v PO2
v Po3 <] Configuration Name X
v P04
v PoS New name: | RSK+RZT2M_OLD| |
v P06
v PO7 | >
v Po8 i
4
<
I —
ETERE BTES
WTRE| #TES Export.. |
Summary | BSP | Clocks | Pin
' '

Figure 163. 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.)

FSP version:

Board:

Device:

Core:

RTOS:

Device Selection

1.3.0

RSK+RZT2M (RAM execution without flash memory)

RSK+RZT2L (RAM execution without flash memory)
RSK+RZT2L (xSPI0 x1 boot mode)

RSk BT A S Bl aatmades

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)

TR T o o P T RN e e T T W IO U TS T TIeTToTy T
RZT Custom User Board (16-bit bus NOR flash boot mode)

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 164. Change the Boot Mode in the BSP Tab

3. Close the configuration and reopen it.

[ Project Explorer X

BS Y 8§

= 0 [&F [Blinky] FSP Canf\guratinr‘_XJ
Board Support Package Configuration

~ 15 Blinky [Debug]
al Includes
@zt
(9 rzt_gen ) '
@B src Device Selection
@& Debug FSP version: [JFSPVersion v
& mcfg
& script Board: <Board (Boot fnode) > P
% Blinky Debug_Flatlaunch
i 1 Device: RSA07GO7SMJGBG
7
& mtcfgmt Core: CR52.0 =
RTOS: No RTOS
Summzryﬂc\ocks Pins| Interrupts | Event Links Stacles_Cnmpongms
Figure 165. Close Configuration and reopen
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4. Uncheck “Generate data” in the Pins tab.

39¢ “[sample] FSP Configuration X

Pin Configuration

Select Pin Configuration

RSK+RZT2M_OLD) v

Manage

||:’ Generate data: | g_bsp_pin_cfg

\

Figure 166. Uncheck Generate data in the Pins Tab

5. Select the regenerated configuration for the board.

‘I_C: *[sample] FSP Configuration X

Pin Configuration

Select Pin Configuration
RSK+RZT2M_OLD v | Manage
RSK+RZT2M_OLD L
| ROAQTGO7SM24CBG.pincfg |
I— RSK+RZT2M

Figure 167. Select the Regenerated Configuration for the Board

6. Check "Generate data" again and enter "g_bsp_pin_cfg" as the name.

té} *[sample] FSP Configuration X

Pin Configuration

Select Pin Configuration

[RSK+RZT2M

tl Mana

| [ Generate data: |q_bsp_pin_cfg

|

Figure 168. Check the generated data again
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Appendix. How to Create and Debug FSP Projects for Multiprocessing in All Cases
for e? studio

4 Tutorial: Your First RZ MPU Project — Blinky describes how to create and debug a project in e? studio for
RAM execution of a single-core process using CR52_0 and multiprocessing processes, where CR52_0 is the
primary core. This chapter describes project creation and debugging methods in e? studio applicable to other
boot modes and core combinations.

If the procedure is preceded by (XXX), it is executed only if the condition is met.
(RAM exec): The boot mode used in the project is RAM execution without flash memory.
(Flash boot): The boot mode used in the project is the NOR flash boot mode or the xSPI flash boot mode.
(CR52): The core used in the project is CR52.
(CA55): The core used in the project is CA55.
(Different core types in N and M)In multiprocessing, the different types of cores in the N and M projects (N,
M = pri(primary), sec(secondary), ter(tertiary)).
(N is CR52 and M is CA55): In multiprocessing, a CR52 core is used in N project and a CA55 core is used
in M project (N, M = pri(primary), sec(secondary), ter(tertiary)).

Multiprocessing with 2 cores

1. Create a primary project according to the procedures in 4.3 Create a New Project for Blinky.

* (RZ/T2H CA55 Core1 and RZ/N2H CA55 Core1) To blink the LED on the RZ/T2H CA55 Core1
and RZ/N2H CA55 Core1, you need to change the pin configuration of the primary project in the
Smart Configurator as follows.

i. After creating the primary project in 4.3 Create a New Project for Blinky No. 11, set the pins

before clicking Generate Project Content.

i. In the Pins tab of the FSP configuration, click Pin Selection -> Peripherals ->
Connectivity: SDHI -> SDHI1

iii. Change the value of SD1_PWEN to None.

iv. In the Pins tab of the FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.

V. Change the value of Symbolic Name to LED3.

Vi. Change the value of Mode to Output mode (Low & Not Into Input)

2. (Flash boot) Insert the loop part in startup_core.c of the primary project with reference to

Appendix.

How to Debug the FSP Project with Flash Boot Mode.

Build the primary project according to the procedures in 4.4.1 Build.

Create a secondary project using the bundle file (.sbd) of the primary project according to the

procedures in 4.3 Create a New Project for Blinky.

6. Build the secondary project according to the procedures in 4.4.1 Build. By configuring the following
additional setting for the secondary project before building it, configuration of prebuild.sh (No. 6) for the
primary project is not required.

. (Flash boot) (Different core types in pri and sec)
. (pri is CA55 and sec is CR52) The following additional properties must be set.
i. In the Properties window of the secondary project, click C/C++ Build >
Environment > Add and set it as follows:
a. Name: AARCH64_OBJCOPY
b. Value: C:\[GNU installation folder path)\Arm GNU Toolchain aarch64-none-
elf\13.2 Rel1\bin\
. 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.
ii. Skip No. 6 to the configuration of prebuild.sh and proceed to No. 7.

. (pri is CR52 and sec is CA55) No need to set additional properties. Skip No. 6 to the
configuration of prebuild.sh and proceed to No. 7.

ar®
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8 Properties for Blinky_CR52_secondary =] X
| type filte text Environment v g
> Resource
Builders
Configuration: Debug [ Active ] ~ Manage Configurations
Build Variables
JSON Compilation Datab Environment variables to set Add...
Logging
settings [ Variable Value Origin S
Tool Chain Editor | AARCH64 OBJCOPY C:\Program Files (x86)\Arm GNU Toolchain aarch64-none-elf\13.2 Rel1\bin USER: CONFIG |
C/C++ General wD L \Blinky_CR52_secondary\Debug BUILD SYSTEM Edit.
Project Natures GCC_VERSION 13.3.1 BUILD SYSTEM Delete
Project References LIBGEN_COMMAND_NA... arm-none-eabi-libgen BUILD SYSTEM TR
Refactoring History PATH C:\Program Files (x86)\Arm GNU Toolchain arm-none-eabi\13.3 rel1\bin\:C:\Program Files (x8.. BUILD SYSTEM
Renesas QE PWD « \Blinky_CR52_secondary\Debug BUILD SYSTEM
Run/Debug Settings TCINSTALL C:\Program Files (x86)\Arm GNU Toolchain arm-none-eabi\13.3 rel1\ BUILD SYSTEM
Smart Configurator TC_VERSION 133.1.am-13-24 BUILD SYSTEM
Task Tags
> Validation
© Append variables to native environment
(O Replace native environment with specified one
Restore Defaults Apply
®@ Apply and Close Cancel

Figure 169. e? studio Build Setting for the Secondary Project (Flash boot) (pri is CA55 and sec is
CR52) (Part 1)

Q New variable

Name: | AARCHE4 OBICOPY |

Value: I rm GNU Toolchain aarch64-none-elf\13.2 Rel1\bin I Variables

| [] Add to all configurations

Figure 170. e? studio Build Setting for the Secondary Project (Flash boot) (pri is CA55 and sec is
CR52) (Part 2)

* (Flash boot) The following object files are output to the Debug folder of the secondary project.

Table 23. Object files Output to the Debug Folder of the Secondary Project
Device Project Object files Note
core
RZ/T2M CR52 secondary_CR52.0
RZ/T2ME secondary_noncache_CR52.0 | When using a non-cache section

RZ/T2H CR52 secondary_atcm_CR52_0.0 For CR52 CPUO
RZ/N2H

secondary btcm_CR52 0.0 For CR52 CPUOQ
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secondary atcm CR52 1.0

For CR52 CPU1

secondary btcm CR52 1.0

For CR52 CPU1

secondary_systemram_CR52.0

For a multi-core project with 3 or more
cores

secondary_CR52.0

When placing a program in System SRAM
instead of TCM

secondary noncache CR52.0

When using a non-cache section

CA55

secondary CA55.0

secondary _noncache CA55.0

When using a non-cache section
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7. (Flash boot) (Different core types in pri and sec) The following additional properties must be set.
i. In the Properties window of the primary project, click C/C++ Build > Settings > Build Steps.
ii. Add Command(s) at Pre-build steps.
sh ../script/prebuild.sh ../../[the secondary project name]/Debug

& Properties for Blinky_cpun_primary m] X
Settings v g
~
Builders
| SR ] Configuration: |Debug [Active] | | Manage Corfigurations...
Build Variables
Environment
JSON Compilation Datab | &3 Tool Settings | & Toolchain | ) Device | #* Build Steps |/ Build Artifact| [ Binary Parsers|
Logging
Tool Chain Editor Commandis):
C/C++ General | sh /scrip/prebuild.sh ... /Blinky_cpu1 _secondary/Debug -
Meu -
Project Natures Description:
Project References \ ~ ‘
Renesas QF
Run/Debug Settings Post-build steps
Task Tags Commands):
Validation ‘ v‘
Description:
v
< > 3 >
@ Apply and Close Cancel

Figure 171. e? studio Build Setting for the Primary Project (Flash Boot) (Different core types in pri
and sec)

8. (Flash boot) (Different core types in pri and sec) Build the primary project according to the procedures in
4.4 .1 Build. The following object files are output to the Debug folder of the secondary project. If No. 6 is
skipped, these files will be generated during the secondary project build in No. 5.

Table 24. Object files Output to the Debug Folder of the Secondary Project

Primary Secondary | Object files Note

project project

core core

CA55 CR52 secondary atcm_aarch64 CR52 0.0 For CR52 CPUOQ

secondary btcm_aarch64 CR52 0.0 For CR52 CPUOQ

secondary atcm_aarch64 CR52 1.0 For CR52 CPU1

secondary btcm_aarch64 CR52 1.0 For CR52 CPU1
secondary_systemram_aarch64_CRb52.0 | For a multi-core project with 3 or
more cores

secondary_aarch64_CR52.0 When placing a program in
System SRAM instead of TCM

secondary aarch64 noncache CR52.0 | When using a non-cache section
CR52 CA55 secondary aarch32 CA55.0

secondary noncache aarch32 CA55.0 | When using a non-cache section

RO1AN6434EJ0410 Rev.4.10 Page 182 of 213
May.20.26 RENESAS




RZ/T2, RZ/IN2 Getting Started with Flexible Software Package

9. (Flash boot) Set the following additional properties to the primary project.

i. In the Properties window of the primary project, click C/C++ Build > Settings > Tool Settings >
Cross ARM C Linker > Miscellaneous.

ii. Set file paths of object files in the secondary project to Other objects.

Table 25. Example of File Paths to Be Set to Other Objects

Device Primary Secondary | File path Note

project core| project core

RZ/T2M CR52 CR52 ${workspace_loc:/Blinky_cpu1_secondary/Debug/

Rz/T2ME | CPUO CPU1 secondary CR52.0}
${workspace_loc:/Blinky_cpu1_secondary/Debug/ | Import only if
secondary_noncache CR52.0} the file is the

output

RZ/T2H CR52 CR52 ${workspace_loc:/Blinky_cpu1_secondary/Debug/

RZ/N2H CPUO CPU1 secondary atcm CR52 1.0}

${workspace_loc:/Blinky_cpu1_secondary/Debug/
secondary btcm CR52 1.0}

${workspace_loc:/Blinky _cpu1_secondary/Debug/ | Import only if

secondary_noncache_CR52.0} the file is the
output

CA55 CA55 ${workspace_loc:/Blinky_cpu1_secondary/Debug/

Core0 Core1 secondary CA55.0}
${workspace_loc:/Blinky_cpu1_secondary/Debug/ | Import only if
secondary_noncache_CA55.0} the file is the

output
&) properties for Blinky_cpu0_primary o X
Settings v oo v §
Resource
Builders
Configuration: | Debug [ Active] | | Manage Configurations...
Build Variables
Environmen t
Logging [E ool Settings] 8 Toolchain| 1) Device| 4 Build Steps| 10 Build Artifact | & Binary Parsers| @ Error Parsers
:
Tool Chain Editor c Linker flags (-Xlinker [option]) &
C/C++ General
Project Natures >
Project References 3 Debugging
Refactoring History v i Cross ARM GNU Assembler
Renesas QF (2 Preprocessor
Run/Debug Settings (3 Includes
Task Tags (2 Wamings
Validation (% Miscellaneous
~ & Cross ARM C Compiler
I Preprocessor
@ ,
& Includes Other objects
(2 Optimization
&
| 8 Cross ARM C Linker |
8 General
5 Libraries
(& Other
v & Cross ARM GNU Create Flash Image
(% General Generate map | “S{BuildArtifactFileBaseName).map"
v® 5_’“‘5 ARM GNU Print Size (] Cross reference (-Xlinker --cref)
& General [ Print link map (-Xlinker print-map)
Use newlib-nano (--specs=nano.specs)
[(Juse i it (-u
Ouse f (-
[ Do not --specs=|
[ verbose (-v)
[ Use semihosting (--specs=rdimon.specs)
Restore Defaults Apply
@ Coneel

Figure 172. e? studio Build Setting for the Primary Project (Part 1)
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File:

& Add file path

Ilu{workspa ce_loc/Blinky_cpu1_secondary/Debug/secondary_atcm_CR52_1.0}

OK Cancel

Figure 173. e? studio Build Setting for the Primary Project (Part 2)

10. (Flash boot) Build the primary project.

Debug the projects according to the procedures in 0

11. Debug and Run for Multiprocessing.

. Check the debug configuration in the No. 3 procedure of 4.5.2 Debug Steps.

Table 26. e? studio Debug Configurations for Multiprocessing

Item Project core Primary project Secondary or later
project
RAM Flash boot | RAM Flash
exec exec boot
Reset at the beginning of the CR52 CPUO Yes No
connection. CA55 Core0
Other cores Yes
Reset after download - No Yes No
Set CPSR(5bit) after download CR52 CPUO Yes No Yes
Other cores No No
Prevent Releasing the Reset of the | CR52 CPU1 Yes
CM3 Core

& Debug Configurations

Filter matched 10 of 12 items

E®EX[B Y~

Create, manage, and run configurations

‘Name: [Blinky_secondary Debug Flat

B MA[ oo b St Bl e

Debug hardware: J-Link ARM

GDB Settings Connection Settings  Debug Tool Settings

Target Device: | RIADIGOTTMA4_CRS | | ,

Regyert Apply

Debug Close

Figure 174. e? studio Debug Configurations for Multiprocessing

* (Flash boot) The flash boot mode differs from RAM execution without flash memory.
Both the primary and secondary project binaries are downloaded to the device when connecting
the debugger to the primary project.
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12. When changing the project and debugging it again, follow these steps.
i Build the primary project (No. 4).
ii. Build the secondary project (No. 6).
iii. (Flash boot) Right-click on the primary project and select Clean Project.
iv. (Flash boot) Build the primary project again (No. 10).
V. Debug the projects (No. 0).
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Multiprocessing with 3 or more cores

This section shows how to perform multi-core debugging using three cores. If more than 4 cores are used,
add the process of creating a project, building it, and one previous project after No. 3.

1.

Create and build the primary and secondary projects according to Multiprocessing with 2 cores No. 1 to
No. 7.

2. Create a tertiary project using the bundle file (.sbd) of the secondary project according to the procedures
in 4.3 Create a New Project for Blinky.

3. Build the tertiary project according to the procedures in 4.4.1 Build. By configuring the following
additional setting for the tertiary project before building it, the configuration of the prebuild.sh (No. 4) for
the tertiary project is not required.

. (Flash boot) (Different core types in pri and ter)
e (priis CA55) The following additional properties must be set.
i. In the Properties window of the tertiary project, click C/C++ Build > Environment >
Add and set it as follows:
a. Name: AARCH64_OBJCOPY
b. Value: C:\[GNU installation folder path\Arm GNU Toolchain aarch64-none-elf\13.2
Rel1\bin\
. Be careful not to forget to add the trailing backslash
. This is the path to the folder where "aarch64-none-elf-Id.exe" is saved.
ii. Skip No. 4 to the configuration of prebuild.sh and proceed to No. 5.
Note: When the primary core is CA55, it is necessary to compare the core type of the primary
core with the core type currently being built (third or later), and if the core types are different,
properties need to be added. As an example, when building the fifth core, compare the core
types of the primary and the fifth cores.
. (pri is CR52) No need to set additional properties. Skip No. 4 to the configuration of
prebuild.sh and proceed to No. 5.
. (Flash boot) The following object files are output to the Debug folder of the secondary project.
Table 27. Obiject files Output to the Debug Folder of the Secondary Project
Device Project Object files Note
core
RZ/T2H CR52 secondary_atcm_CR52_0.0 For CR52 CPUO
RZ/N2H
secondary btcm_ CR52 0.0 For CR52 CPUOQ
secondary atcm_CR52 1.0 For CR52 CPU1
secondary btcm CR52 1.0 For CR52 CPU1
secondary systemram_CR52.0 | For a multi-core project with 3 or more cores
secondary_CR52.0 When placing a program in System SRAM
instead of TCM
secondary noncache CR52.0 | When using a non-cache section
CA55 secondary CA55.0
secondary _noncache CA55.0 | When using a non-cache section
4. (Flash boot) (pri is CR52) (Different core types in sec and ter) or
(Flash boot) (pri is CA55) (Different core types in pri and ter)
The following additional properties must be set.
i. In the Properties window of the secondary project, click C/C++ Build > Settings > Build Steps.
ii. Add Command(s) at Pre-build steps.
sh ../script/prebuild.sh ../../[the tertiary project name]/Debug
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5. (Flash boot) (Different core types in sec and ter) Build the secondary project according to the
procedures in 4.4.1 Build. The following object files are output to the Debug folder of the tertiary project.
If No. 4 is skipped, these files will be generated during the secondary project build in No. 3.

Table 28. Object files Output to the Debug Folder of the Tertiary Project

Secondary | Tertiary Object files Note

project project

core core

CA55 CR52 secondary atcm_aarch64 CR52 0.0 For CR52 CPUOQ

secondary btcm_aarch64 CR52 0.0 For CR52 CPUOQ

secondary atcm_aarch64 CR52 1.0 For CR52 CPU1

secondary btcm_aarch64 CR52 1.0 For CR52 CPU1

secondary_systemram_aarch64_CRb52.0 | For a multi-core project with 3 or
more cores

secondary_aarch64_CR52.0 When placing a program in
System SRAM instead of TCM

secondary aarch64 noncache CR52.0 | When using a non-cache section

CR52 CA55 secondary aarch32 CA55.0

secondary noncache aarch32 CA55.0 | When using a non-cache section

6. (Flash boot) Set the following additional properties to the secondary project.

i. In the Properties window of the secondary project, click C/C++ Build > Settings > Tool Settings
> Cross ARM C Linker > Miscellaneous.

ii. Set file paths of object files in the tertiary project to Other objects.

Table 29. Example of File Paths to Be Set to Other Objects for the Secondary Project

Device Primary | Secondar | Tertiary | File path Note
project | y project | project
core core core
RZ/T2H | CA55 CR52 CR52 ${workspace_loc:/Blinky_tertiary/Debug/sec | Import only if
RZ/N2H | Core0 CPUO CPU1 ondary_noncache_CR52.0} the file is the
output*
CR52 CA55 CA55 ${workspace_loc:/Blinky_tertiary/Debug/sec

CPUO Core0 Core1 ondary CA55.0}

${workspace_loc:/Blinky_tertiary/Debug/sec | Import only if

ondary_noncache_CA55.0} the file is the
output
CR52 CR52 CA55 ${workspace_loc:/Blinky_tertiary/Debug/sec
CPUO CPU1 Core0 ondary aarch32 CA55.0}
${workspace_loc:/Blinky_tertiary/Debug/sec | Import only if
ondary_noncache_aarch32_CA55.0} the file is the
output

* Object files for TCM, such as secondary_atcm_CR52_1.0, will not work properly if they are imported into a
project other than the primary project. Even object files from tertiary projects must be imported into the
primary project.

7. (Flash boot) Build the secondary project.
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8. (Flash boot) Set the following additional properties to the primary project.

Table 30. Example of File Path to Be Set to Other Objects for the Primary Project

Device Primary | Secondary| Tertiary | File path Note
project | project project
core core core
RZ/T2H | CA55 CR52 CR52 ${workspace_loc:/Blinky_secondary/Debug/
RZ/N2H | Core0 CPUO CPU1 secondary atcm_aarch64 CR52 0.0}

${workspace_loc:/Blinky_secondary/Debug/
secondary btcm_aarch64 CR52 0.0}
${workspace_loc:/Blinky_secondary/Debug/ | Import only if
secondary_noncache_aarch64_CR52.0} fil is the
output.

${workspace_loc:/Blinky_tertiary/Debug/sec
ondary atcm_aarch64 CR52 1.0}
${workspace_loc:/Blinky_tertiary/Debug/sec
ondary btcm_aarch64 CR52 1.0}

CR52 CA55 CA55 ${workspace_loc:/Blinky_secondary/Debug/

CPUO Core0 Core1 secondary aarch32_ CA55.0}
${workspace_loc:/Blinky_secondary/Debug/ | Import only if
secondary_noncache_aarch32_CA55.0} the file is the

output.

CR52 CR52 CA55 ${workspace_loc:/Blinky_secondary/Debug/

CPUO CPU1 Core0 secondary atcm CR52 1.0}

${workspace_loc:/Blinky_secondary/Debug/
secondary btcm CR52 1.0
${workspace_loc:/Blinky_secondary/Debug/
secondary systemram_ CR52.0}
${workspace_loc:/Blinky_secondary/Debug/ | Import only if
secondary_noncache_CR52.0} the file is the
output

Note:

If the primary project is CA55 and the secondary and tertiary projects are CR52, the following
additional properties must be set.

i. In the Properties window of the primary project, click C/C++ Build > Settings > Build Steps.
ii. Add Command(s) at Pre-build steps.

sh ../script/prebuild.sh ../../[the secondary project name]/Debug &&

sh ../script/prebuild.sh ../../[the tertiary project name]/Debug

9. (Flash boot) Build the primary project.

10. Debug the projects according to the procedures in Multiprocessing with 2 cores No. 10. Connections are
made in the order primary, secondary, and tertiary. The tertiary project is connected in the same
procedure as the secondary project.

11. When changing the project and debugging it again, follow these steps.
i. Build the primary project (Multiprocessing with 2 coresMultiprocessing with 2 cores No. 4).
ii. Build the secondary project (Multiprocessing with 2 cores No. 6).
iii. Build the tertiary project (Multiprocessing with 3 or more coresMultiprocessing with 3 or more

cores No. 3).
iv. (Flash boot) Right-click on the secondary project and select Clean Project.
V. (Flash boot) Build the secondary project (Multiprocessing with 3 or more cores No. 7).
vi. (Flash boot) Right-click on the primary project and select Clean Project.
Vii. (Flash boot) Build the primary project again (Multiprocessing with 3 or more cores No. 9).
viii. Debug the projects (Multiprocessing with 3 or more cores No. 10).
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Appendix. How to Create and Debug FSP Projects for Multiprocessing in All Cases
for AR EWARM

5.3 Using FSP SC with IAR EWARM describes how to create in FSP SC and debug a project in IAR
EWARM for RAM execution of a single core process using CR52_0 and multiprocessing processes, where
CR52_0 is the primary core. This chapter describes project creation in FSP SC and debugging methods in
IAR EWARM applicable to other boot modes and core combinations.

If the procedure is preceded by (XXX), it is executed only if the condition is met.
(RAM exec): The boot mode used in the project is RAM execution without flash memory.
(Flash boot): The boot mode used in the project is the NOR flash boot mode or the xSPI flash boot mode.
(CR52): The core used in the project is CR52.
(CA55): The core used in the project is CA55.

Multiprocessing with 2 cores
1. Create projects according to the procedures in 5.3.2 Create a New Project.
* (RZ/T2H CA55 Core1 and RZ/N2H CA55 Core1) To blink the LED on the RZ/T2H CA55 Core 1
and RZ/N2H CA55 Core1, you need to change the pin configuration of the primary project in the
FSP SC as follows.
i. In 5.3.2 Create a New Project No. 14, set the pins before clicking Generate Project
Content.
ii. In the Pins tab of FSP configuration, click Pin Selection -> Peripherals ->
Connectivity:SDHI -> SDHI1
iii. Change the value of SD1_PWEN to None.
iv. In the Pins tab of FSP configuration, click Pin Selection -> Ports -> P08 -> P08_5.
V. Change the value of Symbolic Name to LED3.
Vi. Change the value of Mode to Output mode (Low & Not Into Input)
2.  (Flash boot) Insert the loop part in startup_core.c of the primary project with reference to
Appendix.
3. How to Debug the FSP Project with Flash Boot Mode. For RZ/N2H, the board file override is also
required.
4. Build the primary project according to the procedures in 5.3.3.2 Build for Multiprocessing No. 1.
5. Create a secondary project using the bundle file (.sbd) of the primary project according to the
procedures in 5.3.2 Create a New Project.

6. The following additional properties must be set.
i. Click Project > Options....
ii. (Flash boot) Click Build Actions > Build Actions Configuration > New and set it as follows:
a. 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

b. Build order
. Run after linking
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Category:
General Options ~
Static Analysis
Runtime Checki
Lniime the .ng Build Actions Configuration
CfC++ Compiler
Assembler
Build actions:
Output Converter - - - Mew Build Action x
Command line Build order  Output file..
Custom Build @ dlne:
Linker cmd /c ""SPROJ_DIR$¥rasc_launch.., Pre-com.. $BUILD_FIL. LWl U
cmd fc ""SPROJ_DIRS¥rasc_launch... Post-link $TARGET B... I‘art_—_rEglnn_NONCACHE_IN]T_End_ $TARGET_BPATHS.out $TARGET_BPATHS.bin I
Debugger Qutput files {one per line):
Simulator
CADI
CMSIS DAP
E2/E2Lite
GDB Server )
GLINK Input files {one per ling):
et
IHink/J-Trace
T1 Stellaris
|| =
PE micro v Waorking directory:
e [sPro1DIRS [
IBu\Id order: Run after linking ~ I
OK Cancel Cancel
Figure 175. IAR EWARM Project Options for the Secondary Project in Flash Boot Mode

7. Build the secondary project according to the procedures in 5.3.3.2 Build for Multiprocessing No. 2.
*  (Flash boot) The following binary files are output to the Debug\Exe folder of the secondary project.

Table 31. Binary Files Output to the Debug\Exe folder of the Secondary Project

Device Project | Binary files Note
core
RzZ/T2M | CR52 XXXXX-YYyyy.bin Binary files of programs are placed in the cache section of the
RZ/T2ME System SRAM.
XXXXX-Z2ZZZzZz.bin Binary files of programs are placed in the non-cache section of
System SRAM.
When using non-cache sections.
Rz/T2H CR52 xxxxx-0x0.bin Binary files of programs are placed in ATCM.
RZ/N2H
XXXXX- Binary files of programs are placed in BTCM.
0x102000.bin
XXXXX-YYYyY.bin Binary files of programs are placed in the cache section of the
System SRAM.
XXXXX-zZZZzZz.bin Binary files of programs are placed in the non-cache section of
System SRAM.
When using non-cache sections.
CA55 XXXXX-YYYyy.bin Binary files of programs are placed in the cache section of the

System SRAM.

XXXXX-ZzZzzz.bin

Binary files of programs are placed in the non-cache section of
System SRAM.

When using non-cache sections.

xxxxx: the secondary project name
yyyyy: The start address of the cache section of System SRAM
zzzzz: The start address of the non-cache section of System SRAM

8. (Flash boot) Set the following additional options for the primary project.

Click Project > Options....
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ii. Click Linker > Input and set it as follows:
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Table 32. Example of Set to "Keep symbols" and "Raw binary image"

Device Primar | Secondary| Keep symbols File Align | Note
y project (one per line),
project | core Symbol,
core Section
Rz/T2M | CR52 | CR52 SECONDARY $PROJ_DIRS$\..\Blinky_secon | 8
RZ/T2ME| CPUO | CPU1 dary\Debug\Exe\Blinky seco
ndary-0x10000000.bin
SECONDARY_ | $PROJ_DIRS\..\Blinky_secon | 8 Import only if
NONCACHE dary\Debug\Exe\Blinky_seco file is output
ndary-0x10180040.bin
Rz/T2H | CR52 | CR52 SECONDARY_ | $PROJ_DIR$\..\Blinky_secon | 8
RZ/N2H | CPUO | CPU1 ATCM_CR521 dary\Debug\Exe\Blinky_seco
ndary-0x0.bin
SECONDARY_ | $PROJ_DIRS$\..\Blinky_secon | 8
BTCM_CR521 dary\Debug\Exe\Blinky _seco
ndary-0x102000.bin
SECONDARY $PROJ_DIRS$\..\Blinky_secon | 8
dary\Debug\Exe\Blinky _seco
ndary-0x10000000.bin
SECONDARY_ | $PROJ_DIRS\..\Blinky_secon | 8 Import only if
NONCACHE dary\Debug\Exe\Blinky _seco the file is the
ndary-0x10180040.bin output
CA55 | CA55 SECONDARY $PROJ_DIRS$\..\Blinky_secon | 8
Core0 | Coret dary\Debug\Exe\Blinky _seco
ndary-0x10020000.bin
SECONDARY_ | $PROJ_DIRS\..\Blinky_secon | 8 Import only if
NONCACHE dary\Debug\Exe\Blinky_seco the file is the
ndary-0x10180040.bin output
Options fer node "Primary” X
Category: Factory Settings
General Options ~
ifnu:m?;::;ng #defi Di it Check: Encodil Extra Opti
clews o Conty Ly | 1t Optmintos | Advanced | Ottt
S::":’;i‘::;emr Keep symbols: (one per line)
= | SECONDARY |
Build Actions |
Debugger
Simulator
poali
E2/E2 Lite
:_:‘S"glja ;‘Zm BELb e Symbol__ Section:  Algn
Nodink Lt'iROJ_Dms:é..FeSe:ondary!éDebugiJ |:ONDAM .ONDARV‘ [5 |
PE micro v Te: Symbol:  section:  Align:
| ] |
Cancel
Figure 176. IAR EWARM Project Options for the Primary Project in Flash Boot Mode
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Note:

Only two binary files can be imported with "Raw binary image". If you want to import more binary files,
follow these steps.

a.

Click Linker > Extra Options and add "--image_input=[the secondary project
path]\Debug\Exe\[the secondary project name]-[address].bin,[Symbol],[Section],[Align]" to
Command line options: (one per line).

e.g.
--image_input=$PROJ_DIR$\..\Blinky _secondary\Debug\Exe\Blinky secondary-0x0.bin,SEC
ONDARY_ATCM_CR521,SECONDARY_ATCM_CR521,8

Click Linker > Input and set it as follows:
. Keep symboils: (one per line)
*  Set the same as the symbol of the Command line options set in Extra Options.
e.g. SECONDARY_ATCM_CR521

Opticns for node "Primary” *
(C Factory Settings
General Options ~
Static Analysis
Runtime Checking = —

CJC-++ Compiler Config ~ Library  Input Optimizations ~ Advanced Output  List
Assembler #define Diagnostics Checksum Encodings Extra Options
Qutput Converter

Custom Buid Use command line options

Linker
Build Actions

Debugger 1 -f "3PROJ DIRS xcl/rasc ilinkarm”
—-image_input=$PROJ_DIR$Y, ¥Blinky_secondary¥Debug¥Exe¥Blinky_se I

Command line opticns: (one per ling)

Simulator
CADIL
CMSIS DAP
E2/E2 Lite
GDB Server
GHINK
Iget
J-Linky1-Trace
TI Stellaris
Nu-Link

PE micra

Figure 177. IAR EWARM Project Options for the Primary Project in Flash Boot Mode (Extra Options)

9. (Flash boot) Build the primary project according to the procedures in 5.3.3.2 Build for Multiprocessing

No. 3.
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10. (Flash boot) In the primary project, click Project > Download > Download file... and select the file of
the primary project.

e.g. $PROJ_DIRS\..\Blinky_primary\Debug\Exe\Blinky_primary.out

> Blinky_nor_cpud_primary - Master - IAR Embedded Workbench IDE - Arm 9.50.1
File Edit V‘ml Prnje:tl Ijet Tools Window Help
DA RE e AdFies. EPN G T e

Workspace [& Add Group...

+
Debug [4] import File List...

Add Project Connection...

products of Renesas Electromics
Files

Edit Contigurations. jucts are sold pursuent to Renesas
S @ Blinky_no n and use of Renesas products anc
|21 BiFlexSofy | Add Chakelists.txt to Project property right is granted by Rer
| L2 mauie ¢ ’ ws. Renesas reserves the right t¢
i Force Recanfiguratio AND DOCUMENTATION IS DELIVERED |
& Comp Add CMake Connector ST EXTENT PERMISSIBLE UNDER AFPL
W Geners RRANTIES OF MERCHANTABILITY, FITH

VW/////////W 7

) Attach to Running Target

Make & Restart Debugger ctri+R
Restart Debugger Ctrl=Shift=R
Download ive application
ed
I
SER Setup | Downloadfite ©
Erase memary el
s CMSIS-Pack Manager rﬁ(KLESS void r_bsp_software_dels
Aman Pavirs Nacrintinm Fila »

Figure 178. IAR EWARM Download File

11. Enable settings for multicore debugging in 5.3.5 Debug for Multiprocessing No. 1 and No. 2.

12. (RAM exec) Debug the projects according to the procedures in 5.3.5 Debug for Multiprocessing No. 3
and after.

13. (Flash boot) Click Project > Debug without Downloading o the primary project to debug. Debug the
projects according to the procedures in 5.3.5 Debug for Multiprocessing No. 4 and after.

> Blinky_nor_cpu0_primary - Master - IAR Embedded Workbench IDE - Arm 9.50.1
File Edit View [Bgieg]] et Tools Window Help

it O R @ [e addries. T ——
Workspace [e AddGroup.. . —

[#] import File List...

Debug .
Add Project Connection... products of Renesas Elect

Files Edit Configurations... Hucts are sold pursuent to
@ @ Blinky_nor n and use of Renesas produ
|2 W Flex Softy Add CMakeLists.txt to Project "””;”f}’ right is Q";g“'d
_ex o pus. Renesas reserves the
\ |—E‘ M Build 0 1 Force Reconfiguration E AND DOCUMENTATION IS DELT
\ 3 M Compy e Connector EST EXTENT PERMISSIBLE UNDE
| = i Gener RRANTIES OF MERCHANTABILIT

Iy //,7//////// W

5

‘”E“d (e bal variables (to be acces
© Dpownload and Debug Ctrl=D
[+ Debug without Downioading Jrrerrrrrrrrrrnnnnnnnnnnrnns

al variebles and functiens
EE R EERR TR AT RETRRTTT

A

Attach to Running Target

Make & Restart Debugger Ctri+=R
AR R AR R

assembly language routine

Download P when the loop exits. The

aque/epilodue seauences aen

Restart Debugger Ctrl+Shift+R

Figure 179. IAR EWARM Debug without Downloading
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14. When changing the project and debugging it again, follow these steps.

(Flash boot) Disable asymmetric multicore setting.

a. Click Project > Options....

b. Click Debugger > Multicore and select Disable in Asymmetric multicore.
Build the primary project (No. 4).

Build the secondary project (No. 7).

(Flash boot) Right-click on the primary project and select Clean.
V. (Flash boot) Build the primary project again (No. 9).
Vi. (Flash boot) Download the file (No. 10).
Vii. (Flash boot) Enable asymmetric multicore setting (No. 11).
Viii. (RAM exec) Debug the projects (No. 12).
iX. (Flash boot) Debug the projects (No. 13).
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Multiprocessing with 3 or more cores

This section shows how to perform multi-core debugging using three cores. If more than 4 cores are used,
add the process of creating a project, building it, specifying a raw binary image to build one previous project
after No. 3, and add the project information in multicore_setup.xml.

1. Create and build the primary and secondary projects according to Multiprocessing with 2 cores No. 1 to
No. 7.

2. Create a tertiary project using the bundle file (.sbd) of the secondary project according to the
procedures in 5.3.2 Create a New Project.

3. Build the tertiary project according to Multiprocessing with 2 cores No. 6 and No. 7. The project option
settings for the tertiary project are the same as for the secondary project.

4. (Flash boot) Set the following additional options for the secondary project.
i. Click Project > Options....
ii. Click Linker > Input and set it as follows:

Table 33 Example of Set to "Keep symbols" and "Raw binary image" for the Secondary Project

Device | Primar | Secondary| Tertiary| Keep File Align | Note
y project project | symbols (one
project | core core per line),
core Symbol,
Section
Rz/T2H | CA55 | CR52 CR52 | SECONDARY | $PROJ_DIR$\..\Blinky_t | 8 Import
RZ/N2H | Core0 | CPUO CPU1 | _NONCACHE | ertiary\Debug\Exe\Blinky only if the
_tertiary- file is
0x10180080.bin output®
CR52 | CA55 CA55 | SECONDARY | $PROJ_DIRS$\..\Blinky_t | 8
CPUO | Core0 Core1 ertiary\Debug\Exe\Blinky
_tertiary-
0x10020000.bin
SECONDARY | $PROJ_DIRS$\..\Blinky t | 8 Import
_NONCACHE | ertiary\Debug\Exe\Blinky only if the
_tertiary- file is
0x10180080.bin output
CR52 | CR52 CA55 | SECONDARY | $PROJ_DIRS\..\Blinky_t | 8
CPUO | CPU1 Core0 ertiary\Debug\Exe\Blinky
_tertiary-
0x10000000.bin
SECONDARY | $PROJ_DIRS$\..\Blinky t | 8 Import
_NONCACHE | ertiary\Debug\Exe\Blinky only if the
_tertiary- file is
0x10180080.bin output

* Binary files for TCM, such as Blinky_secondary_0x0.bin, will not work properly if they are imported into a
project other than the primary project. Even binary files from tertiary projects must be imported into the
primary project.

5. (Flash boot) Build the secondary project according to the procedures in 5.3.3.1 Build.

6. (Flash boot) Set the following additional options for the primary project according to Multiprocessing with
2 cores No. 8.

i. Click Project > Options....
ii. Click Linker > Input and set it as follows:
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Table 34. Example of Set to "Keep symbols" and "Raw binary image" for the Primary Project

Device Primar | Secondary| Tertiary| Keep File Align | Note
y project project | symbols (one
project | core core per line),
core Symbol,
Section
Rz/T2H | CA55 | CR52 CR52 | SECONDARY | $PROJ_DIR$\..\Blinky_s | 8
RZ/N2H | Core0 | CPUO CPU1 | ATCM_CR52 | econdary\Debug\Exe\Bli
0 nky secondary-0x0.bin
SECONDARY | $PROJ_DIRS\..\Blinky_s | 8
_BTCM_CR52 | econdary\Debug\Exe\Bli
0 nky secondary-
0x102000.bin
SECONDARY | $PROJ_DIRS$\..\Blinky t | 8
_ATCM_CRS52 | ertiary\Debug\Exe\Blinky
1 _tertiary-0x0.bin
SECONDARY | $PROJ_DIRS$\..\Blinky t | 8
_BTCM_CR52 | ertiary\Debug\Exe\Blinky
1 tertiary-0x102000.bin
SECONDARY | $PROJ_DIRS$\..\Blinky_s | 8 Import
_NONCACHE | econdary\Debug\Exe\Bli only if the
nky_ secondary- file is the
0x10180040.bin output
CR52 | CA55 CA55 | SECONDARY | $PROJ_DIR$\..\Blinky_s | 8
CPUO | Core0 Core1 econdary\Debug\Exe\Bli
nky secondary-
0x10000000.bin
SECONDARY | $PROJ_DIRS\..\Blinky_s | 8 Import
_NONCACHE | econdary\Debug\Exe\Bli only if the
nky_secondary- file is the
0x10180040.bin output
CR52 | CR52 CA55 | SECONDARY | $PROJ_DIRS$\..\Blinky_s | 8
CPUO | CPU1 Core0 | ATCM_CR52 | econdary\Debug\Exe\Bli
1 nky secondary-0x0.bin
SECONDARY | $PROJ_DIRS$\..\Blinky_s | 8
_BTCM_CR52 | econdary\Debug\Exe\Bli
1 nky_secondary-
0x102000.bin
SECONDARY | $PROJ_DIRS$\..\Blinky_s | 8
econdary\Debug\Exe\Bli
nky secondary-
0x10000000.bin
SECONDARY | $PROJ_DIRS\..\Blinky_s | 8 Import
_NONCACHE | econdary\Debug\Exe\Bli only if the
nky_secondary- file is the
0x10180040.bin output
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7.

10.

11.

Create multicore_setup.xml and store it in the primary project.
multicore_setup.xml

<?xml version="1.0" encoding="utf-8"?>
<sessionSetup>

<partner>

<name>Partner0</name>
<workspace>$WS_PATHS$</workspace>
<project>$PROJ_PATH$</project>
<config>Debug</config>
<numberOfCores>1</numberOfCores>
</partner>

<partner>

<name>Partner1</name>

<workspace>$PROJ_DIRS\..\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>

The project information to be debugged is described in the <sessionSetup> tag. The <partner> tag
settings are as follows:

. <name> Arbitrary name.

. <workspace> Location of workspace starting from the primary project location. The primary project
only set “SWS_PATHS$".

e <project> Project name. The primary project only set “SPROJ_PATH$".
. <config> Debug

. <numberOfCores> 1

. (Except the primary project) <attachToRunningTarget> false

(Flash boot) Build the primary project according to the procedures in 5.3.3.1 Build.

(Flash boot) In the primary project, click Project > Download > Download file... and select out file of
the primary project according to Multiprocessing with 2 cores No. 10.

Enable settings for multicore debugging.
i. Open the primary project and close the secondary and later projects on IAR EWARM.
ii. Set the following in the primary project before debugging:

a. Click Project > Options....

b. Click 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

(RAM exec) Debug the projects according to the procedures in 5.3.5 Debug for Multiprocessing No. 3
and after.
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12. (Flash boot) Click Project > Debug without Downloading the primary project to debug. Debug the
projects according to the procedures in 5.3.5 Debug for Multiprocessing No. 4 and after. As shown in
Figure 180, it is according to the setting in multicore_setup.xml. The primary project is 0, the secondary
project is 1, and the tertiary project is 2.

:MWo-o01-02- 3 B -

Figure 180. IAR EWARM Running Projects

13. When changing the project and debugging it again, follow these steps.
i. (Flash boot) Disable asymmetric multicore setting.
a. Click Project > Options....
b. Click Debugger > Multicore and select Disable in Asymmetric multicore.
ii. Build the primary project (Multiprocessing with 2 cores No. 4).
iii. Build the secondary project (Multiprocessing with 2 cores No. 7).

iv. Build the tertiary project (Multiprocessing with 3 or more cores No. 3)
V. (Flash boot) Right-click on the secondary project and select Clean.
Vi. (Flash boot) Build the secondary project again (Multiprocessing with 2 cores No. 7).
vii. (Flash boot) Right-click on the primary project and select Clean.
viii. (Flash boot) Build the primary project again (Multiprocessing with 2 cores No. 3).
iX. (Flash boot) Download the file (Multiprocessing with 2 cores No. 10).
X. (Flash boot) Enable asymmetric multicore setting (Multiprocessing with 3 or more cores No. 10)
Xi. (RAM exec) Debug the projects (Multiprocessing with 3 or more cores No. 11)
Xii. (Flash boot) Debug the projects (Multiprocessing with 3 or more cores No. 12)
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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.
o 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.
e List Target Device separately for each series.
p.9 Updated “3.3.1 SEGGER J-Link” section.
o 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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Description
Rev. Date 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+RZzZ/T2M for CPU1 core.
e Added descriptions to suspend program execution and exit debug
mode.
p.32 Added “0
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 text to “5.3.3.2 Build” section.
p.43 Added “5.3.3.1 NOTE: Build settings [Only Multiprocessing]”’ section.
p.47 Added “5.3.3.2 Build” 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 “Appendix
Known Issues” chapter.
e 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
e Added new issue No. 13, No. 14, and No. 15.
p.89 Updated “Appendix
Tool Software Limitations” chapter.
e  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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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 “Appendix 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 “Appendix Tool Software Limitations” chapter.
e Added RZ/N2L as target device from No. 10.

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 Mode” section.
e  Added note for board setting.
p.15 Added “3.4.3 RSK+RZT2ME” section.
p.16 Updated “3.5.1.1 Boot Mode” section.

*  Added note for board setting.

p.38 Updated “5.3.2 Create a New Project” section.
* Added IDE Project Type setting for newer versions of FSP SC.
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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 “Appendix Known Issues” chapter.
. Resolved issues No. 16 and No. 17
Added new issues No. 18 to No. 24.
p.85 Updated “Appendix Tool Software Limitations” 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.
e 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.
e 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.
e  Added a note for debugging flash boot project.
p.37 Updated “Debug and Run for Multiprocessing” section.
e 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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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.
* Added a note for debugging flash boot project.

p.62

Updated “5.3.5 Debug for Multiprocessing” section.

*  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 “Appendix Known Issues” section.

*  Added RZ/T2H as target device of No. 3, No. 14, No. 27 and No.
28.

. Added new issues No. 29 to No. 38.
o Resolved issues No. 4, No. 13, No. 18, No. 19 and No. 20.

p.106

Updated “Appendix Tool Software Limitations” 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 “Appendix. How to Debug the FSP Project with Flash Boot
Mode” section.

e Add Note for multiprocessing projects.

. Corrected boot mode name from xSPI0 to xSPI.
. Updated path description.

e 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 e2 studio” 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 “NOTE: Configure IAR EWARM Project [RZ/T2H and RZ/N2H
Only]” section.

p.86

Updated “Appendix 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.
* Added RZ/N2L as target device of No. 27, No. 28.

*  Added new issues No. 38 to No. 43.

Replaced Smart Configuration with SC.

p.113

Updated “Appendix Tool Software Limitations” 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 “Appendix. How to Debug the FSP Project with Flash Boot
Mode” 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.
*  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
d Unified wording for Smart Configurator(SC) and IAR I-jet.

p.25

Updated “3.2.1 Windows PC Requirements” section.
. Updated Windows PC requirements to use e? studio.

p.25

Updated “3.2.3 Choosing a Toolchain” section.
o 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.
* Added a table of selecting a bundle file to procedure No. 9.

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.
¢  Added a table of selecting a bundle file to procedure No. 9.
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p.55

Updated “5.3.2.2 NOTE: Configure IAR EWARM Project [RZ/T2H and
RZ/N2H Only]” section.

. Updated a description of error conditions.
Removed step 5 to set Build Actions.

p.86

Updated “Appendix 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 “Appendix Tool Software Limitations” chapter.
. 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 e? studio” chapter.

e  Added “Multiprocessing with 3 or more cores” 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.
. Removed contents for RZ/N2 FSP v2.1.0

p.86

Updated “Appendix Known Issues” chapter.
. Resolved issues No. 3, No. 27, No. 29, No. 31, No. 37 to 43.
. Added new issue No. 45, No. 46, No. 47, No. 48.

p.118

Updated “Appendix Tool Software Limitations” chapter.

. Removed RZ/N2H as target device from No. 13, No. 14.
. Resolved limitation No. 17.

*  Added new limitation No. 23.

p.131

Updated “Appendix. How to Debug the FSP Project with Flash Boot
Mode” 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 e? studio” chapter.

J Updated “Multiprocessing with 3 or more cores” section for flash
boot.

Jul.9.25

All

Updated documentation for RZ/T2 FSP v3.0.0.
o Removed contents for RZ/T2 FSP v2.3.0

p-25

Updated “3.2.3 Choosing a Toolchain” section.
. Added version name displayed in arm Developer website.

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.
*  Added macro file setting for TCM initialization.
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p.88

Updated “Appendix Known Issues” chapter.

J Resolved issues No. 14, No. 32, No. 46, No. 47 for RZ/T series
devices.

Resolved issues No.45, No. 48.

p.122

Updated “Appendix Tool Software Limitations” chapter.
Resolved limitations No. 13, No. 14.

p.135

Updated “Appendix. How to Debug the FSP Project with Flash Boot
Mode” 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 e2 studio” 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.

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.
*  Added the RZ/N2H as target device.

p.60

Updated “5.3.3.2 Build for Multiprocessing” section.
. Added the RZ/N2H as target device in step 2.

p.88

Updated “Appendix Known Issues” chapter.
. Resolved issues No. 14, No. 32, No. 46, No. 47.
J Added new issue No. 49.

p.122

Updated “Appendix Tool Software Limitations” chapter.
. Resolved limitations No. 20.

p.135

Updated “Appendix. How to Debug the FSP Project with Flash Boot
Mode” chapter.

. Removed Note for multiprocessing projects in No. 1.

p.143

Updated “Appendix 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 e2 studio” chapter.

e Removed “For RZ/N2 FSP v2.2.0".
. Updated Multiprocessing with 2 cores for RZ/N2H as target device.

J Updated Multiprocessing with 3 or more cores for RZ/N2H as target
device.
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p.153

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for IAR EWARM” chapter.

o Removed “For RZ/N2 FSP v2.2.0”

J Updated Multiprocessing with 2 cores for RZ/N2H as target
device.

Updated Multiprocessing with 3 or more cores for RZ/N2H as target
device.

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 “Appendix Known Issues” chapter.
Resolved issue No. 49 for RZ/T series devices.

p.121

Updated “Appendix Tool Software Limitations” chapter.
Resolved limitations No. 16 and No. 23 for RZ/T series devices.

p.134

Updated “Appendix.

How to Debug the FSP Project with Flash Boot Mode” chapter.
e Add the explanation of eSD and eMMC boot modes.

. 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_WarmsStart_StackLess() for RZ/T2 FSP v3.1.0.

p.145

Updated “Appendix. How to Create and Debug FSP Projects for
Multiprocessing in All Cases for e? studio” chapter.

*  Added Prevent Releasing the Reset of the CM3 Core setting
for CR52 CPU1 to No. 10 of Multiprocessing with 2 cores.

*  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.

e 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 “Appendix Known Issues” chapter.
. Resolved issue No. 49.

p.121

Updated “Appendix Tool Software Limitations” chapter.
J Resolved limitations No. 16, No. 23.
J Added new issue No. 24.
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p.134 | Updated “Appendix. How to Debug the FSP Project with Flash Boot
Mode” 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 e2 studio” 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 “Appendix Known Issues” chapter.
e  Added new issue No. 50.
p.126 | Updated “Appendix Tool Software Limitations” 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.
410 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 “Appendix Known Issues” chapter.
p-151 | Added new issues No. 51, 52.
p.152
p.154 | Updated “Appendix Tool Software Limitations” chapter.

Resolved issue No. 24.
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General Precautions in the Handling of Micoprocessing 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 /0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

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

become possible.
5. Clock signals

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

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vin (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 ViL (Max.) and Vi (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
8. Differences between products

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

evaluation test for the given product.



Notice

1.

10.

11.

12.

13.
14.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
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