RE NESAS Application Note

RZ/T2, RZ/N2
Getting Started with Flexible Software Package

Introduction

This manual describes how to use the Renesas Flexible Software Package (R&ENhdaapplications for th&RZ/T2,
RZ/N2 microprocessoseries.

Target Device

RZ/T seriesRZ/T2M, RZ/T2L, RZ/T2ME, RZ/T2H
RZ/N seriesRZ/N2L, RZ/N2H

About the video contents

We provide videsabout thedevelopment toolasingthe RZ/T and RZ/NFSP Access the following links:
How to install the development tools
RZ/T RZ/N FSP Quick Start Guide=SP Installation and Generating Your First Project for e2 studio
(English JapaneseChinesg

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

(English JapaneseChinesé
Instructions and usage of each tall-8P Configuration
RZ/T RZ/N FSP Tutorial Pin Configuration Function
(English JapaneseChinese
RZ/T RZ/N FSP Tutorial for FSP Configuration (1/antroduction of Tabs
(English JapaneseChinesg
RZ/T RZ/N FSP Tutorial for FSP Configuration (2/low to Use
(English JapaneseChinesg
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1. Introduction

1.1 Overview

This application notelescribes how to use the Renesas Flexible Software PackageRSRY onthe Cortex®R52
andCortex®A55 (hereinafter referred to &R52andCAS55) incorporated oiRZ/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, te#icient
hardware abstraction layeddAL) driversand the board support package (B3} tneet 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 Ri€2afRZ/N2series of
MPU devices. The%studio IDE provides a familiar development cockpit from which thesteps of project creation,
module selection and configuration, code development, code geneaatibdebugging are all managed.

1.23 FSP SC

The Renesas FSP Smart Configurator (FSP SC) is a desktop application designed to configure device hardware such as
clock set up and pin assignment as well as initialization of FSP software components wher8tgagyaIDE and

toolchain.

For creatindgRZ/T2, RZ/N2project, the FSP SC can currently be used with

1 IAR Systems Embedded Workbench for ArAR EWARM) with IAR toolchain for Arm

1.2.4 FSP Documentation

Ther e | at ESP Décunhertati@ncontains HTMLdocumentatioadescribing he featuresAPls and usage notes
regardingthe BSP and HAL driversmplemented as FSP modules and interfadésr clickingt he fAi nithe x . ht ml ¢
fiFSP Documentatian t o anreductionpageon your html browsethe reference documents for utiliziegch

FSP module and interfacan bereadf r om A AP I Referenced menu.

RO1AN6434EJ0119 Rev.1.19 Page 5 of 177
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1.3 Related Documentation Files
The relatedlocumentatioriiles areshown in thefollowing.

1.3.1 EvaluationBoard User 6 s Manual
This Getting Started Guideefers tothe followingi Ev al uat Uoer o aMalnual 0.

1 RZ/T series
0 RZ/T2M GroupRenesas Starter Kit+ for RZ/T2Ms e r 6 s (RdA2MuaadRZ/T2ME)
- DocumentNo. R20UT4939
0 RZ/M2L Group Renesas Starter Kit+ for R2Z L User 6 s Manual
- Document NoR20UT5164
0  RZ/T2H GroupRZ/T2H Evaluation BoardJ s er 6 s Manu al
- Document NoR20UT5405
1 RZ/N series
U0 RZIN2LGr oup Renesas Starter Kit+ for RZ/N2L Userds
- DocumentiNo. R20UT4984
U0 RZ/N2H GroupRZ/N2H Evaluation BoardJ s er 6 s Manu al
- Document NoR20UT5522

These documentsanbe foundon Renesas web site by inputting thBiocumentNo. into a searchox.
1  URL: https://www.renesas.com/

ReNesAs LA

Figure 1: SearchBox in RenesasVeb Page

1.3.2 FSP Documentation

This Getting Started Guidefers tothe followingfiFSP Documentatian It contains notes on the use of the software
modules packaged with-SP.

These documentwre availablén Renesas Gitepository in GitHub.

1 RZI/T series
U RZ/T2 Flexible Software &kage Documentation
URL: https://github.com/renesashtap/releases
File name: fsp_documentationx.x.x.zip

T RZIN series
0  RZ/N2 Flexible Software &kage Documentation
URL.: https://github.com/renesasirfsp/releases
File name: fsp_documentation_vx.x.x.zip

Note:
T h erx.xikois the FSPversion number such &s1.0.00.

RO1AN6434EJ0119 Rev.1.19 Page 6 of 177
Nov.28.25 RENESAS

M


https://www.renesas.com/
https://github.com/renesas/rzt-fsp/releases
https://github.com/renesas/rzn-fsp/releases

RZ/T2, RZIN2 Getting Started with Flexible Software Package

1.4 Starting Development Introduction

FSP application project can be created bstedio or FSP SC (for IAR EWARM), and this Getting Started includes
tutorial for both tools; the chapters you should read changes.

€? studio usersshould read the following chapters:

1  Chapter2 6Set upEvaluationBoard

1  Chapter3 fie? studioSetum

1  Chapterd fiTutorial: Your First RZT2, RZIN2 MPU Projecti Blinkyo
1  Chapter6 fiFSPConfigurationUsers Guidé

FSP SCusers (for IAR EWARM users) should read the following chapters:
1  Chapter2 6Set upEvaluationBoard

1  Chapters iFSPSC User Guide

1  Chapter6 iFSPConfigurationUsers Guide

The summary of each chapter is shown below.
1  Chapter2 6Set upEvaluationBoard
U  Explains how to setupvaluationBoard to proceed the tutorials in Chaptemd>.
1  Chapter3 ie? studioSetup
i Explains the setup ofetudio for utilizing FSP.
1  Chapterd fiTutorial: Your First RZT2, RZIN2 MPU Projecti Blinkyo
i Explains the tutorial with minimal steps to create, run, and debug a FSP project by?s$irtice
1  Chapters iFSPSC User Guide

U  Explains the tutorial with minimal steps to createFSPproject as IAR EWARM project by using the FSP
SC and to run and debug the created IAR EWARM project.

1  Chapter6 iFSPConfigurationUsers Guidé
U  Explains how to create and configuae FSPproject in detail.
i The explanation is describédsed on%studio, but most of the explanations applied tothe FSPSC.

RO1AN6434EJ0119 Rev.1.19 Page 7 of 177
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2. Setup Evaluation Board

2.1 Obtaining an Evaluation Board

To developapplicationswith RZ/T2 FSPand RZ/N2 FSPstart withEvaluation BoardindRenesas Starter Kit+
(RSK+).

The Evaluation Boar&andRSK+for RZ/T2 and RZ/N2CPU Boardare designed to seamlessly integrate with the e
studio.

Ordering information, Usé@ Manuals, and other related documents for beard availablePlease contad®enesaso
get them.

2.2 System Configuration
Below is an example of a typical system configuratibevaluationboard.

. P
&I—l [-Jet [ ity o
L J b o ke &
U Tl CRle FUATEATEY
or FSl -
[-_— \J'LlnkTM ‘-....-........-...E-i ’:‘._ r .I".E '_‘.. .
N / IR -
or -l
HOST PC micro-USB Type-B (for J-Link OB) CPU Board

USB Type-C (for power supply)

Figure 2: System Configuration Examplei with Evaluation Board

For the detailspleaserefer tothe related! o ¢ u mle3rlEvald@iation BoardJ s er 6 s0 Manu al

RO1AN6434EJ0119 Rev.1.19 Page 8 of 177
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2.3 Supported Emulator

2.3.1 SEGGER J-Link
SEGGER <Link can be used oRenesag” studio only for debugging on RZ/Téhd RZ/N2devices.
Renesag? studio supports the following emulators.
1 JLink EDU V11 and later
JLink BASE V11 and later
JLink PLUS V11 and later
JLink WiFi V1 and later
JLink ULTRA+ V5 and later
JLink PRO V5 and later
JLink OB-S124 V1.00

=A =4 =4 4 -4 A

Renesas has testddbugging RZ/Tand RZ/N2deviceswith J-Link BASE V11 and Link OB-S124.
Forthedetails on SEGGERLIink, please seSEGGERwebsite

DebuggingFSP Projectvasverified with the followingsoftwareenvironment

Table 1 Verified Operating Environment

Series Device FSP version € studio version JLink Software
version
RZ/T RZ/T2M, RZ/T2L, RZ/T2 FSP 3.1.0 2025-10 V8.60
RZ/T2ME, RZ/T2H
RZ/N RZ/N2L, RZ/N2H RZ/N2 FSP ®.1.0 2025-10 Vv8.60

Regarding how to updateLink firmware, please confirm the procedure described in the following link into Renesas
Knowledge Base web site.

https://ersupport.renesas.com/knowledgeBase/20736714

2.3.2 1AR I-Jet
IAR I-jet can be used dAR EWARM only for debugging on RZ/T@nd RZ/N2devices.
For thedetails on Jjet, please selAR Systemswvebsite

RO1AN6434EJ0119 Rev.1.19 Page 9 of 177
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2.4 RZIT Series Board Setup

2.4.1 RSK+RZT2M

2.4.1.1 Boot Mode

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

Note:
This section shows the settings for runndmRAM without external flash memoryor settings to run in other
bootmodes, please refer to the manofathe RSKboards listedin chapterl.3.1 Forthe sample codes
availableon Renesas web sjtplease refer to the documentation included with eadeand implement the
appropriateboardsettingsrespectively
Figure 3: Switch Position of Operation Mode Settingsfor RSK+RZT2M
Table 2 Operation Mode Switch Settings for RSK+RZT2M

Switch Setting Description

SW4.1 ON 16-bit busboot modgNOR Flash

SwW4.2 OFF

Sw4.3 ON

SW4.4 ON JTAG Authentication by Hash is disabled.

SwW4.5 ON ATCM 0 wait

Valid for CPU operating frequency equal to or less than 400MHz
RO1AN6434EJ0119 Rev.1.19 Page 10 of 177
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2.4.1.2 Debugger Connection
If you use JTAG connection withJet or dLink,

1. Short the jumper pin (J9) for switching the debug connection so that RSKARDHoardcan use the emulator
connected to JTAG connector (J20).

2. Connect themulator (3Link or I-jet) to a free USB port on your computer.
3. Connectthedletto theRSK+RZT2Mboar d ensuring that it is plugged in

. RENESAS
" ASK-RIT2M

Figure 4: Jumper Positionof JTAG Connectionfor RSK+RZT2M

If you use dLink OB on RSK+RZ2M board

1. Open the jumper pin (J9) for switching the debug connection so that RSKMRZanuse JLink OB on the
board.

2. Connect the micréJSB typeB to JLink OB USB connector (J10and then the LED4 is lighted.

. RENESAS

2]

Figure 5: J-Link OB Connection Settingsfor RSK+RZT2M
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2.4.1.3 Power Supply

Power is supplied using a USB cable (Ty@geor an AC / DC adapter.

1  When using a USB cable (Ty&), connect it to the USB connecf@N50 of the RSK+RZT2M board.

1 When connecting the AC / DC adapter, connect it to the USB conrié&iiio of the RSK+RZT2M board.

Figure 6: How to Power Supplyfor RSK+RZT2M
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2.4.2 RSK+RZT2L
2.4.2.1 Boot Mode
The operation mode settings for REK+RZT2L board are as follows.

Note:
This section shows the settings for runnimgRAM without external flash memarifor settings to run in other
bootmodes, please refer to the manofathe RSKboards listedin chapterl.3.1 Forthe sample codes
availableon Renesas web sjtplease refer to the documentation included with eadeand implement the
appropriateboardsettingsrespectively
Figure 7: Switch Positionof Operation Mode Settingsfor RSK+RZT2L
Table 3 Operation M ode Switch Settings for RSK+RZT2L

Switch Setting Description

SW4.1 ON xSP 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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2.4.2.2 Debugger Connection
If you use JTAG connection withJet or dLink,

1. Short the jumper pin (J9) for switching the debug connection so that RSK+RxEzdcan use the emulator
connected to JTAG connector (J20).

2. Connect themulator (3Link or I-jet) to a free USB port on your computer.
3. ConnectthedlettotheRSK+RZT2Lboar d ensuring that it is plugged

Figure 8: Jumper Positionof JTAG Connectionfor RSK+RZT2L

If you use dink OB on RSK+RZT2Lboard
1. Open the jumper pin (J9) for switching the debug connection so that RSK+RARse -Link OB on the board.
2. Connect the micréJSB typeB to JLink OB USB connector (J10), and then the LED® is lighted.

Figure 9: J-Link OB Connection Settingsfor RSK+RZT2L
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2.4.2.3 Power Supply

Power is supplied using a USB cable (Ty@geor an AC / DC adapter.

1  When using a USB cable (Tyg), connect it to the USB connecfiEN50 of theRSK+RZT2L board.

1 When connecting the AC / DC adapter, connect it to the USB conrié&itio of theRSK+RZT2Lboard.

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

Figure 10: How to Power Supplyfor RSK+RZT2L

2.4.3 RSK+RZT2ME
For each setting, s&4.1RSK+RZT2M
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2.4.4 RZ/T2H Evaluation Board

2.4.4.1 Boot Mode
The operation mode settings for tR&/T2H evaluatiorboard are as follows.

Note:

This section shows the settings for runnimgRAM without external flash memarifor settings to run in othéoot
modes, please refer to the manofatheevaluatiorboardlistedin chapterl.3.1 Forthe sample codes availalia
Renesas web sjtplease refer to the documentation included with eadeand implement the approprigteard

settingsrespectively

Figure 11: Switch Positionof Operation M ode Settingsfor RZ/T2H Evaluation Board

Table 4 Operation M ode Switch Settings for RZ/T2H Evaluation Board

Switch Setting Description

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

SW14.2 OFF

SwW14.3 ON

SW14.4 ON CPUOATCM 0 wait

SW14.7 ON JTAG Authentication by Hash is disabled.

SW2.3 OFF This is necessary to light up LED3 (corresponding to C&BEeL blinky operation).
Note: This switch is not present on the provisional version of the board. Due to
setting, P17_4, P08_5, and P08_6 cannot be used as SD1 control terminals.
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2.4.4.2 Debugger Connection
If you use JTAG connection withJet or dLink,

1. Short the jumper block (CN62) for switching the debug connection so that RZ/T2H evahedigican use the
emulator connected to JTAG connector (CN61).

2. Connect the emulator-(ink or I-jet) to a free USB port on your computer.
3. Connect themulatorto theRZ/T2H evaluatob oar d ensuring that it is plugged

m.zémcﬁlss 4
SR

Figure 12: Jumper Positionof JTAG Connectionfor RZ/T2H Evaluation Board

If you use dink OB on RZ/T2H evaluatioboard

1. Open the jumper block (CN62) for switching the debug connection so that RZ/T2H evahasidoan use <
Link OB on the board.

2. Connect the micrdJSB typeB to JLink OB USB connector (CN14), and then the LED10 is lighted.

Figure 13: J-Link OB Connection Settingsfor RZ/T2H Evaluation Board
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2.4.4.3 Power Supply

Power is supplied using a USB cable (Ty@eor an AC / DC adapter.

1  When using a USB cable (Tyj&), connect it to the USB connecfi€N4 6 aj theRZ/T2H evaluatiorboard

1  When connecting the AC / DC adapter, connect it to the USB conrfé&figr 7 a¥ theRZ/T2H evaluatiorboard

1  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, requifeoa3¥ power supply, the supply of this board is
15V / 3 A. Be careful not to accidentally connect a\l2r 5V power supply. When supplying power through CN47,
use a stabilized poweosrce that is capable of supplying at leastv153 A.

Figure 14: How to Power Supplyfor RZ/T2H Evaluation Board

RO1AN6434EJ0119 Rev.1.19 Page 18 of 177
Nov.28.25 RENESAS



RZ/T2, RZIN2 Getting Started with Flexible Software Package

2.5 RZ/N Series Board Setup

2.5.1 RSK+RZN2L

2.5.1.1 Boot Mode

The operation mode settings for REK+RZN2Lboard are as follows.

Note:
This section shows the settings for runndmgRAM without external flash memarifor settings to run in other
bootmodes, please refer to the manofathe RSKboards listedin chapterl.3.1 Forthe sample codes
availableon Renesas web sjtplease refer to the documentation included with eadeand implement the
appropriateboardsettingsrespectively
Figure 15: Switch Positionof Operation M ode Settingsfor RSK+RZN2L
Table 5 Operation M ode 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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2.5.1.2 Debugger Connection
If you use JTAG connection withJet or dLink,

1. Short the jumper pin (J9) for switching the debug connection so that RSK+RZd#ztican use the emulator
connected to JTAG connector (J20).

2. Connect the EmulatorJnk or I-jet) to a free USB port on your computer.
3. Connectthedletto theRSK+RZN2Lboar d ensuring that it is plugged in

The figure below is whenmd-jet is used aan Emulator

iifiun

Figure 16: Jumper Positionof JTAG Connectionfor RSK+RZ N2L

If you use dink OB on RSK+RZN2Lboard
1. Open the jumper pin (J9) for switching the debug connection so that RSK+RZN2L cahinkéB on the board.
2. Connect the micrdJSB typeB to JLink OB USB connector (J10), and then the LED4 is lighted.

i

Figure 17: J-Link OB Connection Settingsfor RSK+RZ N2L
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2.5.1.3 Power Supply

Power is supplied using a USB cable (Ty@geor an AC / DC adapter.

1  When using a USB cable (Tygg), connect it to the USB connecfiZN50 of theRSK+RZN2L board.

1 When connecting the AC / DC adapter, connect it to the USB conrié&iiio of the RSK+RZN2L board.

=

HRENESAS
(L1 [N Kol

Figure 18 How to Power Supplyfor RSK+RZ N2L
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2.5.2 RZ/N2H Evaluation Board

2.5.2.1 Boot Mode
The operation mode settings for tR&/N2H evaluatiorboard are as follows.

Note:

This section shows the settings for runnimgRAM without external flash memarifor settings to run in
otherbootmodes, please refer to the maneofathe evaluationboardlistedin chapterl.3.1 Forthe sample
codes availablen Renesas web sjtplease refer to the documentation included with eadeand

implement the appropriatmardsettingsrespectively

Figure 19: Switch Positionof Operation Mode Settingsfor RZ/N2H Evaluation Board

Table 6 Operation Mode Switch Settings for RZ/N2H Evaluation Board

Switch Setting Description
DSwW3.1 ON xSPI1 boot mode (x1 boot serial flash)
DSW3.2 OFF

DSW3.3 ON

DSwW3.4 ON CPUOATCM 0 wait

DSwW3.7 ON JTAG Authentication by Hash is disabled.
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2.5.2.2 Debugger Connection
If you use JTAG connection withJet or dLink,

1. Short the jumper block (JP40) for switching the debug connection so that RZ/N2H evahaatidoan use the
emulator connected to JTAG connector (CN24).

2. Connect the emulator-(ink or I-jet) to a free USB port on your computer.
3. Connect themulatorto theRZ/N2H evaluatob o ar d ensuring that it is plugged

o ol U_H

Figure 20: Jumper Positionof JTAG connectionfor RZ/N2H Evaluation Board

If you use dink OB on RZ/N2H evaluatioboard

1. Open the jumper block (JP40) for switching the debug connection so that RZ/N2H evaboatidcan use -
Link OB on the board.

2. Connect the micréJSB typeB to JLink OB USB connector (CRB), and then the LED12 is lighted.

Figure 21: J-Link OB Connection Settingsfor RZ/N2H Evaluation Board
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2.5.2.3 Power Supply
Power is supplied using a USB cable (Ty@geor an AC / DC adapter.
1  When using a USB cable (Tyg), connect it to the USB connecfi€N1 3 aj theRZ/N2H evaluatiorboard
1 When connecting the AC / DC adapter, connect it to the USB conriedtdbf bhe RZ/N2H evaluatiorboard
1 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, requirfeon3¥ power supply, the supply of this

board is 15V / 3 A. Be careful not to accidentally connect a\l2r 5V power supply. When supplying power
throughJl, use a stabilized power source that is capable of supplying at lesst3 3.

Figure 22: How to Power Supplyfor RZ/N2H Evaluation Board
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3. e?studio Setup

3.1 Whatis e 2 studio?

Renesas%studio is a development tool encompassing code development, build, anda@etudgjo is based on the
opensource Eclipse IDE and the associated C/C++ Development Tooling (CDT).

When developing foRZ/T2, RZ/N2MPUs, € 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.

3.2 e? studio Prerequisites
3.2.1 Windows PC Requirements
The following are th&VindowsPC requirements to usé studio:
For Windows 64bit version
I  System: x64 based processor, 2 GHz or faster, CPU has dual cores or more
Windows® 11 (64-bit version)
Windows® 10 (64bit version)
1  Memory capacity: We recommend 8 GB or more. At least 4 GB.
1  Capacity of hard disk: At least 2 GB of free space.

1 Display: Graphics resolution should be at least 1024 x 768, and the mode should display at least 65,536
colors.

1 Interface: USB 2.0
1  Microsoft Visual C++ 2010 SP1 runtime library *1
1  Microsoft Visual C++ 2012019 runtime library *1
*1. This software will be installed at the same time as the e studio.

3.2.2 Installing e 2 studio, Platform Installer and FSP Package

Detailed installation instructions for théstudio and the FSP are available on the Renesas website. Review the release
notes for éstudio to ensure that thé studio version supports the selected FSP version. The starting version of the
installer includes all features of tRzZ/T2, RZ/N2MPUs.

3.2.3 Choosing a Toolchain
The followingtoolchainsarerequired.

Table 7 Toolchain version for each FSP

FSP version Core Toolchain Toolchainversion
RZ/T2 FSP .1.0 CR52 GNU ARM Embedded Toolchain 13.3.Rel1(13.3.1.arml13-24)

CA55 | GNU ARM A-Profile (AArch64 baremetal) | 10.32021.07
(10.3.1.20210621

RZ/N2 FSP 8.1.0 | CR52 | GNU ARM Embedded Toolchain 13.3.Rel1(13.3.1.arm13-24)

CA55 | GNU ARM A-Profile (AArch64 baremetal) | 10.32021.07
(10.3.1.20210621

If the version of the toolchain has not been installéeshgedownloadthe toolchain from ARM Developer websitend
install it.

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

RO1AN6434EJ0119 Rev.1.19 Page 25 of 177
Nov.28.25 RENESAS


https://developer.arm.com/downloads/-/arm-gnu-toolchain-downloads
https://developer.arm.com/downloads/-/arm-gnu-toolchain-downloads/13-3-rel1
https://developer.arm.com/downloads/-/gnu-a
https://developer.arm.com/downloads/-/gnu-a/10-3-2021-07
https://developer.arm.com/downloads/-/arm-gnu-toolchain-downloads
https://developer.arm.com/downloads/-/arm-gnu-toolchain-downloads/13-3-rel1
https://developer.arm.com/downloads/-/gnu-a
https://developer.arm.com/downloads/-/gnu-a/10-3-2021-07

RZ/T2, RZIN2 Getting Started with Flexible Software Package

4. Tutorial: Your First RZ /T2, RZ/IN2 MPU Project T 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 studio and running that application onREA/T2, RZ/N2evaluationboard.This chapter

guides you through creating projects for a siraee processing and a multiprocessivith RAM execution without

flash memorylIn this chapterthe multiprocessingefers to a process in whi€?R52 CPUO corés activated first and

second cor¢CR52 CPUlor CA55 reD) opeaates aftelCR52 CPUO corsets ugdor secondcore

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 thefiHello Worldd of microprocessors. If the LED blinks you know that:
1  The toolchain is setup correctly and builds a working executable image for your chip.
1  The debugger has installed with working drivers and is properly connected to the board.
I  The board is powered up and its jumper and switch settings are probably correct.
1  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 &Z/T and RZ/NC/C++ FSP Projeds the first step in the creation of an
application. The base K2 packand RZ/N2 packinclude a prewritten Blinky example applicatiorf.he procedure
from creating goroject torunning itvaries depending on the number of cores used and boot Tudehapter shows
only some of the cases where RAM execution is uReter toTable8 ProjectCreationProcedure(€? studio)to find
out which steps are required for your application.

Table 8 Project Creation Procedure (€? studio)

Steps Single-core processing Multiprocessing
RAM execution Flash boot mode RAM execution RAM execution

(Combination of (Other combinations)
(CR52 CPUO, CPU1)
and (CR52 CPUO, CAs5 |  Flash boot mode
Core0) only)

Checktool Appendix.Tool SoftwareLimitations

limitations

Erase flash Appendix. How to Erase Flash Memory

memory(if

needed)

Create a project

4.3Create a New,
Project for Blinky

4.3Create a New
Project for Blinky

Appendix.How

4.3 Create a New
Project for Blinky

to Debwy FSP
Projectwith
FlashBootMode
Build the 4.4.1Build 4.4.2Build for
project Multiprocessing
Debug the 4.5.2DebugSteps 4.7 Debug and Run for
project Multiprocessing

Run the project

4.6 Run the Blinky Project

Appendix. How to
Create andebug
FSPProjectsfor
Multiprocessingn
All Casedor e2
studio

(Continued on next page)
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Note for multiprocessing projects

In the case ofmultiprocessingwo projects with different settings must be creafegroject that starts first is
called the primary project artde secondary project that runs afieleasingeset by the@rimary projectis

called the secondary project.
The primary projecandthe secondary projeshould be created the samavorkspace.

The secondary project should be created after the primary project is dredtgdectionandbuilt the primary

projectin 4.4 section
Follow these steps to create RA/T2, RZ/N2MPU project:

1. In € studio, clickFile > New > Renesa<C/C++ Project > Renesas RZ

[} - e studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help
| New Alt+Shift+N > Renesas C/C++ Project > Renesas Debug
Open File... ™ Project.. Renesas RZ
() Open Projects from File System... 9 Example.. ™ BSP_DONT

.

2 BSP_PLAC
9 Other. Ctri+N  fe3 BSP_DONT
o

rep OI AC

Recent Files >

Figure 23: New C/C++ Project

2. Selecteither one depending on yoRZ/T2, RZ/N2MPU.
RZ/T seriesAll > Renesas RZI' C/C++ FSP Project
RZ/N series All > Renesas RZ/N C/C++ FSP Project

3. Click Next.

& New /C++ Project O X

Templates for Renesas RZ Project

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

Renesas RZ/T C/C++ FSP Project
PEZmN Creste an executable or static library C/C++ FSP
project for Renesas RZ/T.

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

‘ < >

>\ = =

Figure 24: Renesas RZ C/C++ FSP Project

(Continued on next page)
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4. Assign a name to this new projedn example of naming is shown below.

Table 9 € studio Newly Created Project Settings (1)

Singlecore Multiprocessing Multiprocessing
processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CAS%Cored)
(CR52 CPUO) Primary Secondary Primary Secondary
Project Blinky Blinky_primary Blinky_secondary | Blinky_primary Blinky_secondary
name
5. Click Next. TheProject Configurationvindow shows your selection.
&) Renesas RZ/T C/C++ FSP Project a X

Renesas RZ/T C/C++ FSP Project

Project Name and Location

Project name

[Blinky

Use default location

¥Blinky

You can download more Renesas packs here

@ < Back

Finish Cancel

Figure 25: € studio Project Configuration Window (Part 1)

(Continued on next page)
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6. Select the board support package by selecting the name of your board from tbdewlnolst

In this tutorial please seledither one depending on your device and board.
7. (Multicore deviceONLY) Select the Core from the dramwn list.
8. Selecttoolchains and versigithenclick Next.
1 If there is NOT thearget toolchainpleasedownloadthe version of thdoolchain fromARM Developer

websiteand install it

Table 10 € studio Newly Created Project Settings (2)

Singlecore
processing

Multiprocessing

Multiprocessing

(CR52 CPUO, CA55 6reD)

(CR52 CPUO, CR52 CPU1)

(CR52 CPUO)

Primary Secondary

Primary

Secondary

Board

RSK+RZXXX (RAM execution without flash memory)

or RZXXX Evaluation BoardRAM execution without flash memory)

Core

CR52 0 or CR52_0 or CR52
CR52CPW | CPUO

CR52_1 or CR52
CPU1

CR52 CPUO

CA55Cordd

IDE Project
Type

€ studio managed build

Toolchains

GNU ARM Embedded 3.3.1.arm13-24

GNU ARM A-
Profile (AArch64
baremetal)and
10.3.1.20210621

Debbuger

J-Link ARM

8 Renesas RZ/T C/C++ FSP Project

Renesas RZ/T C/C++ FSP Project

Device and Tools Selection

Device Selection

FSP Version: |<FSP Version=

Board Description
RZT2H

Board:

RZT2H Evaluation Board (RAM execution

wit v‘

Device: RIA09GOT7M44GBG

Core: | sz cpuo

®C OC++

Language:

IDE Project Type

Device Details

Board (RAM execution without flash memory)

TrustZone No
Pins 729

Processor

Debugger

Cortex

-Rs2

je” studic managed build

_ V| [-tinkarm

Toolchains

<Toolchain Version> ~ Manage Toolchains,

< Back

Cancel

Figure 26: € studio Project Configuration Window (Part 2)

(Continued on next page)
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9. Selectabundlefile. For the secondary projeof multiprocessingselectthe primary projecas Peceding Project
Built the primaryprojectnamesn the same workspace appear as an ojidine dropdown list

Table 11 € studio Newly Created Project Settings @)

Singlecc_)re Multiprocessing Multiprocessing

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

(CR52 CPUO) Primary Secondary Primary Secondary
Preceling None None Theprimary None Theprimary
Project project project

Note:

Warnings occur if th&SPversionor Board (boot moda)sed idifferentbetweerthe primary projecandthe
secondary projectyse thesameFSPversionand Board (boot mode)

Warnings occuwhen cores of the primary project and the secondary project are different in multiprocessing,
because Toolchain and Toolchain version do not médalere the warning and proceed to the next step.

18} Renesas RZ/T C/C+ + FSP Project m} X

Renesas RZ/T C/C++ FSP Project —_—

Preceding Project or Smart Bundle Selection

ONone

® Preceding Project: |EBI'\r)ky_pnm@ry 1|+

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

O Smart Bundle:

Preceding Project/Smart Bundle Details

FSP version <FSP Version>
Toclchain GNU ARM Embedded
Toclchain version <Toolchain Version>
Board <Baard (bool mode)>
Device ROA09GOTTM44GBG
Core CRs2.0
Zones CR52.0
@ < Back Finish Cancel

Figure 27 € studio Project Configuration Window (Part 3)

(Continued on next page)
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10. Select theBuild artifact andRTOS

€8 Renesas RZ/T C/C++ FSP Project

Renesas RZ/T C/C++ FSP Project
Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

@ Executable | norTOS

* Project builds to an executable file

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

Figure 28: € studio Project Configuration Window (Part 4)

11. Select theBlinky template for your board and cli¢knish.

a Renesas RZ/T C/C++ FSP Project

Renesas RZ/T C/C++ FSP Project

Project Template Selection

Project Template Selection

® (}' Bare Metal - Blinky

C runtime environment.
[Renesas.RZT. <FSF Version» .pack]

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

o () Bare Metal - Minimal

[Renesas.RZT. <FSP Version> pack]

Code Generation Settings
[A Use Renesas Code Formatter

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

Figure 29: € studio Project Configuration Window (Part 5)

(Continued on next page)

RO1AN6434EJ0119 Rev.1.19
Nov.28.25

RENESAS

Page 31 of 177




RZ/T2, RZIN2

Getting Started with Flexible Software Package

Once the project has been created, the name of the project will show upPiojdr Explorer window of & studio.

Note for the primary project using CR52 CPUQ

If the primary project select€R52CPUO aLCore and thesecondary or lateprojectusesa CA55 core, you
need to set "PLLO is released from standby state" and enableiRth®Clocks tab oFSP Configuration

a8 fconfiguration.xmi - ¢ studio - o x
file Edit MNavigste Search Project RenesasViews Run Window Help

BR - 15 Qv Q@ | ERC/Ces {85 FSP Configuration ¥ Debug

=[BT 175P Configuration X | ==z

o

| Clocks Configuration #
g/ Generate Project Content

™ 5, Restore Defaults
[£2| [Main Clock: 2sMHz ~ —~>IPLLos standby state v |— PLLO 1200MHz | CASSCOCLK 600MHz v 2
@ PO 2tondoy oo
2 PLLOS relessrd fmom standbr ai=_ EHI «| “slpLiossCDisabled  ~| [ caSSCICLK BOOMH: v
CLMAQ error not mask | | MMF: 111.7kHz ~| |o{cassczaksoomtz - ~
MRR:1 v| “sfcasscacik oMbz~

Modulation rate: 0%

= PLL1 1000MHz CASSSCLK500MHz

CLMA1 Enabled v '] CRS2COCLK S00MHz

<

CLMAT error not mask ~ [ CR52CTCLK 500MHz

<

[ ETCLKA 200MHz

3| ETCLKB 125MHz

< >
‘Summary | 85P | Clocks | Pins | Interapts| Event Links | Stacks| Components

Figure 30: Enable PLLO in the Primary Project using CR52 CPUO

Now click theGenerate Project Contentbutton in the top right corner of throject Configuration window to

generate your board specific files.

& [Blinky] FSP Configuration X =&
Project Summary A
RENESAS
Board: RZT2H Evaluation Board (RAM execution without flash memory)
Device: ROA0IGO7TMA4CBG
Core: CRS2 CPUD
Toolchain: GCC for Renesas RZ
Toolchain Version: <Trshain Versior-
FSP Version: <FSP verson>
Project Type:
Location: IBlinky <]

Figure 31: € studio Project Configuration Tab

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

RO1AN6434EJ0119 Rev.1.19

Nov.28.25 RENESAS

Page 32 of 177




RZ/T2, RZIN2 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 unchdaed those files will be deleted.

4.3.2 Configuring the Blinky Clocks
By selecting the Blinky template, the clocks are configurecPlsyuslio for the Blinky application.

The clock configuration tab (s&e3.3Configuring Clock} shows the Blinky clock configuratioithe 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 toagmiee ofLEDs are configured by%studio for the Blinky
application.

The pin configuration tab shows the pin configuration for the Blinky applicatior6(8e€Configuring Pin3. 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:

1 r_ioport

To see the configuration parameters for any of the components, check the Properties tab in the HAL window for the
respectivedrivers (see6.5Adding and Configuring HAL Drivefs

4.3.5 Where is main()?

The main function is located:in
1 <RZT2FSP project>/rzt_gen/main.c.
1 <RZN2FSP project>/rzn_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, s&& 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 generateddiydio when you select the Blinky
Project template and is locatidthe projedis folder < project >grc/ folder.

The application performs the following steps:

1. Getthe LED information for the selected boardosp_leds_tstructure.
2. Initialize output level for LED pin to LOW using_BSP_PinClear(bsp_io_region_t) leds.p_leds][i][1]
(bsp_io_port_pin_t) leds.p_leds[i]0]).

3. UseR_BSP_PinToggle (bsp_io_region_t) leds.p_leds]i][1](bsp_io_port_pin_t) leds.p_leds[i0]) to set the
output level to the LED pin.

4. R_BSP_SoftwareDelay(delay, bsp_delay unitsjaits 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 build it.
When multiprocessinglease refer t&ectiond.4.2Build for Multiprocessing

4.4.1 Build

There are three ways to build a project:

1. Click onProject in the menu bar and selegtiild Project.
2. Click on the hammer icon.

3. Rightclick on the project and seleBtild Project.

Q workspace - Blinky/configuration.xml - €” studio
File Edit Mavigate Search ETTEW?‘G"EEWS Rom—Window Help

5 Debug & Blinky Debug_Flat Bl 1% ']n‘fo

—— a. Project -> Build Project

b. Click hammer icon

i Project Explorer X 51 G W § = O |45 “[Biinky] FSP Configuraion 32 | ¢ Right click - Build project
......... T summary

Figure 32: € 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 OGS HFBEEBE -8 -= 0O
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 -Og -fmessage-length=¢
‘arm-none-eabi-gcc -mcpuscortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvé -fdiagnostics-parseable-fixits -0g -fmessage-length=t
‘arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armv8 -fdiagnostics-parseable-fixits -0Og -fmessage-length=¢
'arm-none-eabi-gcc -mcpu=cortex-r52 -mthumb -mfloat-abi=hard -mfpu=necn-fp-armv8 -fdiagnostics-parseable-fixits -0g -fmessage-length=¢
‘arm-none-eabi-gcc -mcpuscortex-r52 -mthumb -mfloat-abi=hard -mfpu=neon-fp-armvd -fdiagnostics-parseable-fixits -0g -fmessage-length=t
arm-none-eabi-gcc @"Blinky.elf.in™
arm-none-eabi-objcopy -0 srec "Blinky.elf" “Blinky.srec”
arm-none-eabi-size --format=berkeley "Blinky.elf"

text data bss dec hex filename

Gead @ G5568 68564 1ebd4 Blinky.elf

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

£ > ’
Figure 33: €? studio Project Build Console
4.4.2 Build for Multiprocessing
Build the projectdor multiprocessing wittihe following steps
1. Create and build the primary project. (1st build of the primary project)
Refer to4.3 Create a New Project for Blinkgnd4.4.1Build.
2. Create the secondary project and build it.
3. Build the primary projecagain (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 needfollowing:

1 The board to be connected fostudia

1  The debugger to be configured to talk to the board.

1  The application to be programmed to the microprocessor.

Applications run from the internal ram of your microprocessor. To run or debug the application, the application must
first be programmed to ram by JTAG debugger.

Evaluationboardhasa JTAG headeand requires aaxternal JTAG debuggé¢o the header

45.2 Debug Steps
When multiprocessinglease refer t&ection0
Debug and Run for Mtiprocessing

Note:

The main chapter of this documatibndescribest RAM execution without flash memory project. When
debugginga projectwith flash boot modgeplease also refer #ppendix.How to Debuy FSPProjectwith
FlashBootMode

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

(RAM exec):Theboot modeaused in the project is RAM execution without flash memory
(CR52):The core used in the projectGR52.
(CA55): The core used in the projectGA55.

1. Configure the debugger for your project by clickiRgn > Debugger Configurations... or by selecting the drep
down menu next to the bug icon and selecbrdpugger Configurations ...

Run  Window Help

Renesas Device Partition Manager
TraceX >
Tracealyzer >

Run Ctrl+F11
Debug F1

#FO OB

Run History >
O RunAs >

Run Configurations...

Debug History >
5 DebugAs >

Debug Configurations...

Q. External Tools >

Figure 34: €? studio Debugger ConfigurationsSelection Option

{}vr]iv v

Debug As >
Debug Configurations...

Organize Favorites...

Figure 35: €? studio Debuglcon
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2. Select your debugger configuration in the window. If it isvisible, then it must be created by clicking the New
icon in the top left corner of the window. Once selectedDilgug Configuration window displays th®ebug
configuration for your Blinky project.

{8 Debug Configurations ] x

Create, manage, and run configurations ,\@4\

Name: |Blinky_primary Debug_Flat ]

[E) Main | %5 Debugger| §» Startup| [[] Common | & Source

++ Application
C/C++ Remote Application
EASE Scri Blinky_primery Browse...
Debugging C/C++ Application:

bugging (RHES0)

Project:

=

Debug/Blinky_primary.cif

Variables. Search Project... | Bpowse.

(®) Use workspace settings

< >
Revert Appl
Filter matched 10 of 12 items 2 pply

@ Debug Close

Figure 36: € studio Debugger ConfigurationsWindow with Blinky Project

3. If you useRAM execution without flash memotyoot modeit needsollowing configuration.
U  Debugger> Connection Settings> Connection
U  (RAM exeq SetNo to Reset after downloadto avoid resetting MPU after program download

0  (CR52CPUQ SetYesto Set CPSR(5bit) after downloado set the CPSR register value of CR52
general registeefore running the application.

U (CR52CPUL) SetYesto Prevent Releasing the Reset of the CM3 Coffer debugging.

Table 12 € studio Newly Created Project Debug Settingg(1)

Singlecore Multiprocessing Multiprocessing
processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 @reD)
(CR52 CPUO) Primary Secondary Primary Secondary
Reset after download | No (default)
Set CPSR(5bit) after | Yes Yes No (defaul) Yes No (defaul)
download
Prevent Releasing the| No (default) No (default) Yes No (default) No (default)
Reset of the CM3 Core
(Continued on next page)
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ug Configurations

x| =5

Create, manage, and run configurations

ame: Blinky_primary Debug_Fiat

Debug hardware: -Link ARM

GDE Settings
~ Com

[ Mar|[ 35 Geougger] b starup | 7] Common] & Source

Target Device: | R9ADSSOTTM4A RS | .

o %

L3

Reyert Apply

Debug Close

Figure 37: € studio Debugger ConfigurationsWindow with Blinky Project (CR52 CPUQ)

4. (CAb55) Check and modify the target device and GDB common settings of the CA55 core project to connect to

debugging.

Table 13 € studio Newly Created Project Debug Settings(2)

Single-core Multiprocessing Multiprocessing
processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 @reD)
(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
B Debug Configurstions o ‘ X
Create, manage, and run configurations F @
T == =

Figure 38: € studio Debugger Configurations Window with Blinky Project (CA55)

(Continued on next page)
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5. (RZ/T2HCR52 CPUland RZ/N2HCR52 CPU1) Set thecript file for TCM initialization.
U  Debugger> Connection Settings> J-Link

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

8 Debug Configurations

Create, manage, and run configurations

Name: [Blinky_cpu1_secondary Debug_Flat ]

[€] ¢/C++ Application
[E] ¢/C++ Remote Application
5 EASEScript
[T GDB Hardware Debugging
[£] GDB OpenOCD Debugging
[£7 GDB Simulator Debugging (RHES0)
1 Java Applet
] Java Application
3 Launch Group
2 Remote Java Application
Renesgs GDB Hardwiare Debuaging

[ Renesas Simulator Debugging (RX, RL78

< >
Filter matched 13 of 15 items

B Main Debugger'b Startup | ] Common| %, Source

Debug hardware: | J-Link ARM | Target Device: | R9A09GOT7M44_CRS | | .

GDB Settings Connection Settings  Debug Toal Settings

v J-Link ~
Trpe use v
J-Link Serial (Auto) 5
Settings File Siworkspace loc:/${ProjName]}/${LaunchConfigNamel jlink N

| Script File S{workspace_loc:/ $(P rojNamel}/script/initialization_TCM.JLinkScript] |...
LogFile Siworkspace_loc:/S(ProjNamel}/ N

Low Power Handling

 IP Connection
Connection Method
Host Name/IP Addressl:port number]
Identitier

1P via LAN

Tunnel Server
Port Number
Password

 Interface

Revert Apply

Figure 39 € studio Debugger Configurations Window with Blinky Project (RZ/T2H CR52 CPUland RZ/N2H

CR52 CPU1)

6. Click Debugto begin debugging the application.

Configuring GDB

Q Progress Information O *

Preparing launch delegate...

Details >>

Cancel

Figure 40: Start Debugging
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4.5.3 Details about the Debug Process

In debug mode,%studio executes the following tasks:

1. Downloading the application image to the microprocessor and programming the image to the internal memory.
Setting a breakpoint atain().

Setting the stack pointer register to the stack.

Loading the program counter register with the address afytem_init).

Displaying the startup code where the program counter points to.

a kv

() startup_core.c X =B
* Default exception handler.[]
= void Default_Handler (void)
BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(®) ;
¥

& * After boot procescine. 1S stacts execytine herce
= BSP_TARGET_ARM BSP_ATTRIBUTE_STACKLESS void system_init (void)
Call R_BSP_WarmSta
asm volatile (
BLX %@ \n
::"r" (8R_BSP_WarmStart_StackLess) : "memory”);

__asm volatile (
"MOV r0, %0  \n"
"MOV rl, #0 \n"
"STRB r1, [r@] \n"
::"r" (8g_bsp_software_reset_occurred) : "memory”);

__asm volatile (
"MOV re, %  \n"
"MOV  rl, #1 \n"
"STR8 r1, [re] \n"
::"r" (8g bsp_first_operation) : "memory");

Figure 41: € studio DebuggerM emory Window

4.6 Run the Blinky Project
While in Debug mode, clicRun > Resumeor click on thePlay icon twice.

Figure 42: €? studio Debugger Playlcon

Thefollowing LEDs on the board should now be blinking.
1 RZ/T series

0 RSK+RZ/T2M: LEDG1 (CPUO) LED2-3 (CPU1)

U0 RSK+RZ/T2L: LEDG6 (including LEDx_ESC_xxx)

0 RSK+RZ/T2ME: LEDO-1 (CPUO0), LED23 (CPU1)

U  RZ/T2H Evaluation Board: LEDO (CR52 CPUQED1 (CR52 CPW), LED2 (CA55 Mreld)
1 RZ/N series

0 RSK+RZ/N2L: LEDG3

U  RZ/N2H Evaluation Board: LED3 (CR52 CPUQED4 (CR52 CPU1)LEDS8 (CA55 (re0d)

(Continued on next page)
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To suspend program execution, clRkn > Suspendor click on thePauseicon.

Figure 43: €? studio DebuggerPausel con

To exit Debug mode and disconnect from the debugger, Bligk> Terminate or click on theStopicon.

Figure 44 : € studio DebuggerStopIcon

4.7 Debug and Run for M ultiprocessing
To debug the Blinky application, follow these steps:
1. Connect the eébuggemith the primaryprojectusingtheproceduran 4.5.2DebugSteps.

2. The primaryprojectstays connected¢onnecthe debuggewith the secondarprojectusingtheproceduren 4.5.2
DebugSteps

3. When the following dialog box is shown, please chtkto start debugging.

& 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

[ Yes I I No l Cancel

Figure 45Warning Window of Starting Debug Session

4. WhenFigure46is shown, please clickesto proceed the launch.

@ Proceed with launch? X

The device (R9A07G075M24_CRS2_1) set in the launch configuration does not match
! A the target device (R9A07G075M24GBG) set in the project. The launch may not

function correctly.

Do you wish to proceed with the launch?

No

Figure 46 Warning Window of Device Name

(Continued on next page)
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5. Run the primary projeawith proceduret.6 Run the Blinky Projecto copy the binaries of theecondary and
subsequent projects to the internal RAM in phienary project After the primary project reachésal_entry in
main.c, other cores are executdfithe LEDs areblinking, proceed to the next step

6. Run the secondary projesith proceduret.6 Run the Blinky Project

7. Whenexiting Debug mode and disconnixg from the debuggeterminate both projectthe primaryandthe
secondary

e} - Blinky_secondary/rzt_gen/main.c - €’ studio

File Edit Source Refactor MNavigate Search Project RenesasViews Run Wi
| & -]~ o[> 00 B 2 o .n|ivig| Q-

15 Debug X B %|i» 8§ = B

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)
s [arm-none-eabi-gdb (12.1)
Renesas GDB server (Host)
v Blinky_secondary Debug_Flat [Renesas GDB Hardware Debugging]
Blinky_secondary.elf [1] [cores: 0]
E hread #1 1 (single core) [core: 0] (Running)
- Jarm-none-eabi-gdb (12.1)
~ |IRenesas GDB server (Host)

Figure 47 During Program Execution

@ - Blinky_secondary/rzt_gen/main.c - &* studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Wi
| &~ &~ @ | 2RI R

35 Debug X S %|i» 8§ = 8

v [c*| <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)

<terminated, exit value: 0>arm-none-eabi-gdb (12.1)
<terminated, exit value: 0>Renesas GDB server (Host)

v [c] <terminated>Blinky_secondary Debug_Flat [Renesas GDB Hardware Debugging)

Figure 48 Terminated Program

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 &SP packge used for the project to thetherworkspace.

(Continued on next page)
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To importthe projects follow these steps:

1. Click File > Import .

@ new_workspace - & studio
Edit Source Refactor Navigate Search Project RenesasViews Run Window

New Alt+Shift+N >
Open File... Bs Y =7
() Open Projects from File System...
Recent Files >
Ctrl+W existing code
Ctrl+Shift+W
Ctrl+S
Ctrl+Shift+S
Rename.. F2
& Refresh Fs
Convert Line Delimiters To >
Print... Ctrl+P
[ Import..
i3 Export..
Properties Alt+Enter
Switch Workspace >
Restart
Exit

Figure 49 € studio Import

2. Click General > Existing Projects into Workspace

& import u]
Select
. . L N
reate new projects from an archive file or directory. g E

Select an import wizard:

“:.‘}:E"\\tfr‘s-t

v (= General I

T Archive File
[/ CMSIS Pack
|g Existing Projects into Workspacel
() File System
Ta» GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded
[ Preferences
() Projects from Folder or Archive
= Rename & Import Existing C/C++ Project into Workspace
Ta# Renesas CS+ Project for CA78KOR/CA78KO
& Renesas CS+ Project for CC-RX, CC-RL and CC-RH
¥ Renesas GitHub FreeRTOS (with loT libraries) Project
& Sample Projects on Renesas Website
B QC++
o Conel

@ <Bac F [ one

(Continued on next page)

Figure 50 € studio Selectimport Type
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Selectroot directory or Selectarchive file where the project you would like to import into thilaerworkspace
resides.

Select projectto import inProjects. When usingSelect root directory, it is recommendetb setCopy projects
into workspacein 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. / “‘
| @ Select root directory: | D¥ws7777577 7% ~[] Browse.. |
(O Select archive file: Browse..
Projects:
Blinky_cpu0_primary (D¥w5¥%ﬁ%%5/ Blinky_cpu0_primary| Select All
Blinky_cpu_secondary (D:¥ws¥/7777//////7Blinky_cpul_secol
[A Blinky_nor_cpu0_primary (D:¥ws¥7z7z7 77 Deselect All
A Blink, 1 d. D:¥ws¥77
inky_nor_cpul_secondary ( S¥7277 Refresh
< >
Options
[[] Search for nested projects
[JClose newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[J Add project to working sets New...
Wy Sele:

Figure 51 € studio Select Root Directory tolmport Project

(Continued on next page)
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O X

Import Projects ——

Select a directory to search for existing Eclipse projects. i “/‘
(O Select root directory: Browse...

I (®) Select archive file: ‘ D:¥ws¥ 7 Blinky.zip v|i Browse. i
Blinky_cpuQ_primary (Blinky_cpu0_primary/) Select All
Blinky_cpu1_secondary (Blinky_cpu1_secondary/)

Blinky_nor_cpu0_primary (Blinky_nor_cpu0_primary/) Deselect All
Blink: 1 dary (Blink: 1 d
inky_nor_cpu_secondary (Blinky_nor_cpui_secondary/) Refresh
[J Clgse newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[ Add project to working sets New...
Select...

Figure 52 € studio Select Archive File tolmport Project

5. The projects have been imported into titleerworkspace.

& new_workspace - * studio
File Edit Source Refactor Navigate Search Pi

|® -4 - “it-q

55 Project Explorer X
T=% Blinky_cpu0_primary
1% Blinky_cpu1_secondary
=5 Blinky_nor_cpu0_primary
=5 Blinky_nor_cpul_secondary

Note:

Figure 53 € studio New Workspace

The imported project must lstickedthe Generate Project Contentbuttonandbuilt before debugging.
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5. FSP SC User Guide

5.1 Whatis FSP SC?

The RenesaBSPSmart Configurato(FSPSC)is a desktop application designed to configure device hardware such as
clock set up and pin assignment as well as initialization of FSP software components when GgiagyI®E and
toolchain.

For creating RZ/Tand RZ/N2project, he FSPSCcan currently be used with
1 IAR EWARM with IAR toolchain for Arm

Projects can beonfigured,and the project content generated in the same way astindio. 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 affdgarty IDE and running that applicati on anRZ/T2, RZ/N2MPU board.

This chapter guides you through creating projects for a siogle processing and a multiprocesswith RAM

execution without flash memarin this chapterthe multiprocessingefers to a process in whi€¢R52 CPUO corés

activated first andecond cor€fR52 CPUlor CA55 re0) operates afte€R52 CPUO corsets ugor secondcore

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

Blinky is thefiHello Worldd of microprocessors. If the LED blinks you know that:
i The toolchain is setup correctly and builds a working executable image for your chip.
1 The debugger has installed with working drivers and is properly connected to the board.
1 The board is powered up and its jumper and switch settings are probably correct.
1 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 RenesRZ/T2, RZ/N2devices. These can be set up as bare metal designs within
IAR EWARM. However, mosRZ/T2, RZ/N2developers will want to integralRZ/T2, RZ/N2FSP drivers and
middleware into their designSCwill facilitate this.

FSPSCgenerates aProject Connectiaifile that can be loaded directly intAR EWARM to update project files.

5.3.1 Prerequisites
1 IAR EWARM installed and licensed.
U  Please refer ttAR systems website regarding IAR EWARM.
1 FSPSCand FSPPackinstalled
U  Please refer tRenesas website regarding to FSP SC and FSP Pack.

Note for RZ/T2ME:

If you use the IAR EWARM 9.60.&r 9.60.2to debug RZ/T2ME FSP project, please apply the following
patch file.

EWARM_Patch_for RZT2MEEWARM_Patch_for RZT2ME_rev1.0.2ip
This patch file is available inttp://www.renesas.com/rat#.
Regarding how to apply the patch, please read the readme file in patch file.

Note for RZ/T2H and RZ/N2H:
If you use the IAR EWARMo debug RZ/TB and RZ/N2HFSP project, please apply the following patch file.
EWARM_Patch_for_RZTRI_RZN2H(EWARM_Patch_for_ RZTBI_RZN2H rev1.0.zip)
This patch file is available inttp://www.renesas.com/rztZndhttp://www.renesas.com/rzn2h
Regarding how to apply the patch, please read the readme file in patch file.
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5.3.2 Create a New Project

The following steps are required to create a project using IAR EWAFB®SC and FSPThe procedure frorareating
aproject torunning itvaries depending on the number of cores used and boot udehapter shows only some of
the cases where RAM execution is udedfer toTable14 ProjectCreationProcedurgIAR EWARM, FSP SC}o find
out which steps are required for your application.

Table 14 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
Core0) only)

Flash boot mode

Checktool Appendix.Tool SoftwareLimitations
limitations
Erase flash Appendix. How to Erase Flash Memory
memory(if needed)
Create a project 5.3.2Creaka 5.3.2CreakaNew 5.3.2Creak aNew Appendix. How to
New Project Project Project Create and Debug FS
Appendix.How to _Projectsfor
Debuy FSPProject Multiprocessingn All
with FlashBoot Cases fol AR
Build the project 5.3.3.1Build 5.3.3.2Build for
Multiprocessing
Debug the project 5.3.4Download& Debugthe Project 5.3.5Debug for
Run the project Multiprocessing

Note for multiprocessing projects

In the case omultiprocessingwo projects with different settings must be creafegroject that starts first is
called the primary project aride second project that runs afteleasingeset by th@rimary projectis called
the secondary project.

The primary projecandthe secondary projeshould be created ihe same workspace.

The secondary project should be created after the primary project is dreatg@sectionanddonelst build
of the primary projecin 5.3.3section

1. Start theFSPSC.
1 FSP SCis installed in the following path as default.
0  For RZ/Tseriesit is installed inC:\Renesaszt\sc_vYYYY-MM_fsp_vX.X.X\eclipsérasc.exe
U  For RZ/Nseriesit is installed inC:\\Renesaszn\sc_vYYYY-MM_fsp_vX.X.X\eclipsé&rasc.exe

(Continued on next page)
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2. Selectthdsle> New > FSP Projecté
I  Thisstepmay be unnecessary dependingotthFSP SC version.

[E& FsP Smart Configurator _ o %
File | Window Help Run
New > FSP Project... ] = O % FSP Visualization =

New FSP Project The active editer element does not use this view

[ Properties (%] Problems AE Y § = 8 B Console ~Mr=08a

Property Value Mo consoles to display at this time.

Figure 54 : FSP SC New Project

(Continued on next page)
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3. Enter a project folder and project nama. example of naming is shown below.

Table 15 FSP SCNewly Created Project Settings (1)

Singlecore Multiprocessing Multiprocessing
processing (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 6red)
(CR52 CPUO Primary Secondary Primary Secondary
Project Blinky Blinky_primary | Blinky_secondary| Blinky_primary Blinky_secondary
name
6 New Renesas RZ/T Project ] x
New Renesas RZ/T Project
- ]

Location

¥Blinky|

~ | | Browse...

Project will be created in *

[[] Create Directory for Project

¥Blinky"

You can download more Renesas packs here

Einish Cancel

(Continued on next page)

Figure 55: FSP SC Project Settings
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4. Select th&=SPversion.
5. Select theBoard for your application.

1 You can select an existifigiZ/T2, RZ/N2MPU EvaluatiorBoardor select Custom User Board for any of the
RZ/T2, RZIN2MPU devices with your own BSP definition.

1  Here, selectither of following boards to create a FSP projecEealuationboard.
6. (Multicore deviceONLY) Select theCore from the dropdown list.
7. SelectiDE Project Type.

1  Asthe Toolchain, IAR Toolchain for ARM is preselected.

8. Click Next.
Table 16 FSP SCNewly Created Project Settings (2)
Singlecore Multiprocessing Multiprocessing
processing | (CR52 CPUO, CR52 CPU1) (CR52 CPUO, CA55 @reD)
(Grer@tly Primary Secondary Primary Secondary
Board RSK+RZXXX (RAM execution without flash memory)
or RZXXX Evaluation BoardRAM execution without flash memory)
Core CR52_0 or CR52_00rCR52 | CR52_1 oiCR52 | CR52CPWO CA55Core0
CR®2CPW | CPW CcPU1
IDE Project| IAR EWARM [v9.60+]
Type
G New Renesas RZ/T Project a X

New Renesas RZ/T Project

Device and Tools Selection

Device Selection

Board Description

FSP Version: | <FSP Version= N
RZT2H Evaluation Board (RAM execution without flash memory)

Board: ‘Rz‘le Evaluation Board (RAM execution wit + ‘

Device: ROA0SGO77MA4GBG

| Core: CRs2 CPUO v|  Device Details

Language: @C OC++ TrustZone No
Pins 729

Processor Cortex-R52

IDE Project Type
[14R EWARM [ve.40+] ~]

Toolchains

[ 1R Toolchain for ARM ‘

< Back Finist Cancel

Figure 56 : Target Device and IDESelections

(Continued on next page)
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9. Selectabundlefile. For the secondary projecf multiprocessingselecthefile of primary projectThe file is
generated in thBebug/Exedirectoryof the projectfter liilding theproject.

Table 17 FSP SC NeWy Created Project Settings (3)

Singlecore | Multiprocessing Multiprocessing
processing | (CR52 CPUO, CR52 CPU1) (CR52 CPUOQ, 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 th&SPversionor Board (boot mode)sed isdifferentbetweerthe primary projecandthe
secondary projectJse the=SPsame versiomand Board (boot mode)

@ New Renesas RZ/T Project

New Renesas RZ/T Project

Existing Smart Bundle Selection

Smart Bundle: |

Smart Bundle Details

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

EBmwse. l

FSP version

Toclchain

Board
Device
Core
Zones

Toolchain version

<FSP Version>

IAR Toolchain for ARM

<Board (boot mode):
RSA0SGO77M44GBG

CRS2.0
CRs2_0

Finis Cancel

(Continued on next page)

Figure 57 Bundle File Selection
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10. SelectRTOS.

1  Here, selecNo RTOSfor proceeding the following tutorial.

11. Click Next.

ﬁ New Renesas RZ/T Project

New Renesas RZ/T Project
RTOS Selection

RTOS Selection
No RTOS

Cancel

(Continued on next page)

Figure 58: RTOS Selection
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12. Select groject template from the list of available templates.
1 By default, this screen shows the templates that are included in your curr@niviRE/ Pack.
1  Here, select Bare MetalBlinky for proceeding the following tutorial.

U  If you want to develop your own application, select the basic template for your Baaedyletal i
Minimal .

13. Click Finish.

@ New Renesas RZ/T Project o X

New Renesas RZ/T Project

Project Template Selection

Project Template Selection

@® (} " Bare Metal - Blinky

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

[Renesas.RZT.  .pack]

o d " 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]

Figure 59: Template Selection

14. Configure the FSP configuration by referring ©hapter6.3 AConfiguring aProjecd .
1 Here,skipsthis configuratiorstepfor proceeding the following tutorial.

(Continued on next page)
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Note for the primary project using CR52 CPUO

If the primary projectselectsCR52CPUOasCore and thesecondary or lateprojectusesa CA55 core, you
need to set "PLLO is released from standby state" and enableiRth®Clocks tab oFSP Configuration

Figure 60: Enable PLLO in the Primary Project using CR52 CPUO

15. On completion of the FSP configuratiaick Generate Project Content

Figure 61: FSP Project Configuration and Generation

A new IAR EWARM project file will be generated in the project path.
16. Double click IAR EWARMWorkspace file (.eww) to open IAR EWARM with workspace

Figure 62: FSP ProjectWorkspace
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