:{E NESAS Application Note

Renesas RA Family
Converting Applications from e” studio to IAR or Keil

Introduction

Customers developing products with Renesas RA MCUs have the option of working with a variety of
Integrated Development Environments. This application note provides guidelines to create projects in
IDEs such as IAR Embedded Workbench for ARM and Keil Microcontroller Development Kit - Arm while
using projects in Renesas e? studio IDE as reference. This process is here after referred to as "IDE
migration". These guidelines apply to most example projects and application projects available on the
Renesas website. Upon completion of the recommended steps in this document, the reader is advised to
perform thorough testing to compare operation between the resulting project and the original e2 studio
project running on the RA MCU due to differences in underlying compilers and corresponding options
selected.

Required Resources
Development Tools and Software

e 2 studio IDE v2021-04 or later (link)

¢ RA Standalone Configurator (RASC) v2021-04 or later (link)
¢ |AR Embedded Workbench for Arm v8.50.9 or later (link)

o Keil MDK 5.34 or higher (link)

o Flexible Software Package v3.1.0 or later (link)

Prerequisites and Intended Audience

This application note assumes that you have some experience with the Renesas e? studio IDE and RA
Flexible Software Package (FSP). Before you perform the procedures in this application note, follow the
procedure in the FSP User Manual to build and run the Blinky project. Doing so enables you to become
familiar with the e? studio and the FSP, and also validates that the debug connection to your board
functions properly.

The intended audience for this application note are users who want to extend example project and
application project support typically released with e? studio and GCC to other IDE and compilers.

Note: If you are a first-time user of e2 studio and FSP, we highly recommend you install e2 studio and FSP
on your system in order to run the Blinky Project and to get familiar with the e? studio and FSP
development environment before proceeding to the next sections.

Prerequisites

e Access to latest documentation for identified Renesas Flexible Software Package
e Prior knowledge of operating e? studio and built-in (or standalone) RA Configurator
e Prior knowledge of operating IAR Embedded Workbench and IAR Compiler

e Prior knowledge of operating Keil MDK and Arm Compiler
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1.

Overview

The process of IDE migration is performed by following commonly needed steps for both IAR EW and Keil
MDK. These steps, mentioned below, are described in detail in the upcoming sections.

1.

1.1

IDE configuration and component installation
1. RASC Installation and registration

2. FSP Installation

3. Patch/DFP installation

Creating a Blank Template Project

1. Create blank project

Add Source code

1. Add Source files

2. Generate FSP auto-generated files
Compiling the Binary

1. Adjust compiler options (include paths, compiler flags, linker flags, etc.)
2. Build Project

3. Addressing warnings and errors
Download and debug binary

1. Debugger setup

2. Verifying download

RASC Installation

The available RASC executable can be run directly. Follow the steps below to install.

1.

Once you install RASC and begin setup, you must select All Users if you would like to install to a
different location. If you select Current user, you might not be able to install to a different location.

Renesas Installer

G Select which users to install for

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

= Current user
Install for dnyaneshwar.h only
Parts may require Administrator permissions

—> Cancel installation

Figure 1. Install for All Users
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2. Select Install (Install to a different location) to create a separate instance for new RASC. Then click
on Next to begin the installation.

. Upgrade
(&) Upgrade to version 3.20.

Location: C:\Renesas\RA\sc_v2021-04_fsp_v3.0.0-beta.1

— Upgrade
'\l;l/‘ Upgrade to version 3.2.0

Location: C:\Renesas\RA\sc_v2021-01_fsp_v2.4.0-rc.0

Install

Install to a different location.

¥202108272214 User: All Users < Back Install Cancel

Figure 2. Select Install

The process will check the necessary prerequisites for the installation to complete. By default, a
separate installed folder is created in the C: \Renesas\RA\ directory but this can be changed to any
desired location.

Install directory ready

Install Location: C:\Renesas\RA\sc_v2021-07_fsp_v3.2.0 dRAS? Ins;altla_tllon
Irectol etaills.

i Change..] ry

ol ° Prerequisite software already installed

Internet connection available

Change Proxy Settings...

Ready to install
Software to install:
+ DDSC Smart Configurator v21.7.0.R20210707-0954

+ Renesas RA Smart Configurator v21.7.0.v20210622-0238 Softw detail
+ Open)DK v11.0.8202009102051 kDS R
« openjfx.standard.feature v11.0.0.201901231300 and requirements.

Additional software to install:
* Renesas FSP v3.2.0
+ Renesas FSP Documentation v3.2.0

Size of install: 745.6 MB
Temporary space required: 1.1 GB
Available: 236.3 GB

v202108272214 User: All Users < Back Install Cancel

Figure 3. Select Install Directory

3. Click on Next to move to further steps.
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Click on the checkbox to agree with the terms and conditions then click the Install button to start the

installation. Below is the appearance after clicking the final Install.

BN Renesas RA Flexible Software Package (FSP) v3.2.0 with RA Smart Configurator 2021-07 Setup O *
Renesas RA Flexible Software Package (FSP) v3.2.0 with RA Smart Configurator 2021-07 Setup ( =A ™
Welcome Please wait while Renesas RA Flexible Software Package (FSP) v3.2.0 with RA Smart Configurator 2021-07 is
. installed.

Licenses
Shortcuts

@\nstalling... @ |

Figure 4. Installing

5. Locate the installation folder and check for the newly installed RASC folder for the desired FSP
version. It will have folders as shown in Figure 5 (installed as a new instance in default directory):

> ThisPC > OS(C) > Renesas > RA > scv2021-07_fsp_v3.2.0

~

Name Date modified Type Size
eclipse 06-10-2021 10:35 File folder
fsp_documentation 06-10-2021 10:26 File folder
internal 06-10-2021 10:36 File folder
uninstall 06-10-2021 10:36 File folder

Figure 5. Installation Folders

Note: Newly installed packs should be present inside the internal directory in the RASC folder as shown
in Figure 6:

> ThisPC > OS(C) > Renesas > RA » scv2021-07_fsp v3.20 > internal > projectgen > ra > packs

~

Name Date modified Type Size

E Amazon.amazon-freertos.202012.0.0+fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P.. 574 KB
E Amazon.coreHTTP.2.0.0+fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 61KB
E Amazon.coreMQTT.1.1.0+fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 68 KB
5.5 Amazon.FreeRTOS-Kernel.10.4.3 +fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 266 KB
E Amazon.FreeRTOS-Plus-TCP.2.3.2 +fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 252 KB
E Arm.CMSIS5.5.7.0+fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 2,730 KB
E Arm LittleFS.2.2.1+renesas.1.fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P.. 44 KB
E Arm.MbedCrypto.2.25.0+renesas.0.fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 779 KB
5,5; Arm.MbedTLS.2.25.0+renesas.0.fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 643 KB
5.5 Arm.TFM.1.3.0+renesas.0.fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 655 KB
E FreeRTOS.FreeRTOS _plus_FAT.3.2.0.pack 06-10-2021 10:35 uVision Software P... 284 KB
E Intel TinyCrypt.0.2.8+renesas.0.fsp.3.2.0.pack 06-10-2021 10:36 uVision Software P.. 80 KB
E Linaro.MCUboot.1.7.2+renesas.1.fsp.3.2.0.pack 06-10-2021 10:36 uVision Software P... 208 KB
E Microsoft.FileX.6.1.8+fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 546 KB
5.5 Microsoft.GUIX.6.1.8+fsp.3.2.0.pack 06-10-2021 10:35 uVision Software P... 2,187 KB

Figure 6. Internal Directory
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1.2 FSP Installation
This step is common for migration of projects in both Keil and IAR IDEs.
This can be achieved in following possible ways:
o The new RASC can be downloaded directly with pre-installed packs of the specific version.
e The packs are presentin <rasc installation directory>\sc v2021-
04 fsp v3.1.0\internal\projectgen\ra\packs
e The FSP packs(pack files) can be directly placed inside currently installed RASC pack folder which is:

<installation directory>\sc v2021-
04 fsp v3.1.0\internal\projectgen\ra\packs

2. Migrating e? studio Projects to IAREW/IARCC

2.1 1AR IDE Configuration and Component Installation

User may use the reference document available in the latest FSP User Manual — Starting Development
— Using RA Smart Configurator with IAR EWARM

https://renesas.qgithub.io/fsp/ s t a r t d e v.html#using-ra-smart-configurator-with-ewarm
211 IARIDE and RASC Configuration
Requirements:

¢ |IAR EW for Arm (current version used: 8.50.9)
e Flex Software Package (FSP) (current version used: 3.1.0)
e RA Smart Configurator (RASC) (current version used: 3.1.0)

Steps to configure RASC for installed IAR EW software:
Open the installed IAR Embedded Workbench. Go to Tools — Configure Tools...
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1. When you click the Configure tools — New option, the following window appears. Configure the
related fields as shown in Figure 7.

Configure Tools

Mernu Content:
R4 Configuratar
Canicel
Mew
Delete

kMenu Text: Menu Text Name to
|FI.-i'-. Corfigurator be shown in installed
Tools option.

Path to the Installed RASC
with FSP for migration.
Default Arguments

Command:
| C:hRenesazhRédhac_v2021-04_fep_ w3 1.00 Browsze,

Argument;

|--|:|:um|:|iler &R configuration. smil

[ritial Directon:
|$PROJ_DIFS

[ ] Redirect to Dutput “Window
1 Prompt for Command Line

T ool Available:

Alwans W

Figure 7. Configure Tools Options

2. Set the Configure Tools options as shown in Figure 7, as described below:
— Menu Text: Name of the RA Smart configurator Tool to be shown in configured tools. The name
of the tool should be given correctly for identification.
— Command: This is the path to the installed RASC to be used for migration. Browse and navigate
to the installed rasc.exe (for example: C: \Renesas\RA\sc v2021-
04 fsp v3.1.0\eclipse)inthe new RASC installed and select it.
— Argument: Set to --compiler IAR configuration.xml. This flag configures RASC to generate
code compatible with IAR compiler.
— Initial Directory: Use $PROJ_DIR$
Note: When changing the FSP version, adjust the path to the rasc.exe in the Command field accordingly.

For example: Here FSP v3.1.0 is used, so the configured path is C: \Renesas\RA\sc v2021-
04 fsp v3.1.0\eclipse\rasc.exe'

3. Click on OK to complete the RASC configuration with IDE.
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Now the configured RASC can be run from the IDE with the name configured in the Menu Text field of
Configure Tools. Open IAR IDE and Click on Tools — RA configurator. RA configurator can be run
from here as shown below. If RASC is opened without an IAR EW project opened in the IDE, then you
may encounter ‘Failed to Expand Argument Variable “SPROJ_DIRS$”. This error can be ignored as
$PROJ_DIRS is evaluated when a valid *.ewp file is opened with IAR EW IDE.

&3 AR Embedded Workbench IDE
File Edit View Project | Tools | Window Help

R W= =2 £ Options... 2

Workspace Filename Extensions...

{LH
#

Configure Viewers...

Files Configure Custom Argument Variables..,

iy Configure Tools...

IAR Project Converter

RA Configurator I

Figure 8. Run RA Configurator

2.1.2 Patch Installation for IAR

Patching IAR may be required if the IAR Embedded Workbench does not include support for the desired
RA MCU. Without this patch you may not be able to generate or operate projects for the microcontroller of
your choice.

Communication with IAR is recommended for accessing the patch. Once available, the patch for
supported boards should be copied Inside the arm directory of Installed IAR version.

Default Location: C:\Program Files (x86)\IAR Systems\Embedded Workbench 8.4\arm

1. Locate the arm directory in the installed IAR directory.
2. Unzip the patch files to get newer directories, that is, config, inc, src as shown:

MName Date modified Type Size
config 15-02-2021 19:15 File folder

inc File folder

src 04-12-2018 1%:16 File folder

Figure 9. Newer Directories

3. Copy and paste the above directories to the default location or to the arm directory location where
IAR is installed.

2.2 Creating a Blank Template Project for IAR
Below are the requirements for creating a new project in IAR:

e |AR EW for Arm (current version used: 8.50.9)
— Note: Latest available IDE version associated with a FSP release can be checked in the FSP
release note available at github.
o Flex Software Package (FSP) (current version used: 3.1.0)
e RA Smart Configurator (RASC) (current version used: 3.1.0)
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2.21
1.

Steps for Creating a Blank Template Project in IAR
Run the RASC (rasc.exe) after installing the packs as mentioned in the previous section.

2. Provide an appropriate Project Name for the project and Location for the workspace.

6 Mew Renesas RA FSP Project [m| >

New Renesas RA FSP Project ack:

Project Mame and Location

Project name

sample_project |

Location: | DAIAR_wrkspc | |Browse...|

Figure 10. Set Project Name and Location

3. Click on Next. The following screen will appear. Select the FSP version, Board, Device and IDE in

which project is to be created.

6 Mew Renesas RA FSP Project O X

New Renesas RA FSP Project

Device and Tools Selection

Device Selection

FSP Version: | 3. IHoard Description

0

Board: Custom User Board (Any Device)
Custom User Board {An
EK-RAZA1

EK-RAZE1

Language: EK-RAZL1 Device Details

EK-RAAMI TrustZene Mo

Device:

EK-RA4AMZ .
EK-RAAM3 Bins &
EK-RAdwW1 Processor Cortex-M23
EK-RAGM1
EK-RABM2Z
EK-RABM3
EK-RAGBM3G
IDE Project Ty EK-RAGM4
EK-RABMS
AR EWARM Y RSSK-RAZL1

RS5K-RAGTI

Figure 11. Set FSP Version, Board, Device and IDE

4. The FSP Version dropdown will show available packages. The packages must be present inside the
internal folder in the installed directory of RASC.

5. Device and Language are automatically selected to be Default.
6. Select IDE Project type to be IAR EWARM Version 8 for creating the sample project in IAR.

IDE Project Type

|&R EWARM Version &

Keil MDK Version 5

IAR. Toolchain for ARM

Figure 12. Set IDE Project Type
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7. Click on Next and follow the steps below for Flat project creation. If you select an MCU with
TrustZone® support (RA4M2, RA4M3, RA6M4, RA6MS5), you will be prompted to select a Flat,

Secure or Non secure project. Otherwise only Flat project can be selected.

IE MNew Renesas RA FSP Project

Mew Renesas RA FSP Project
Project Type Selecticn

Project Type Selection

(® Flat (Non-TrustZone) Project
* Renesas R4 device project without TrustZone separation
& All code, data and peripheral settings will be configured in
this project
* Renesas RA device will remain in secure mode
* EDMAC RAM buffers will automatically be placed in non-
secure RAM

() TrustZone Secure Project

* Renesas R4 device project for TrustZone secure execution

* All code, data and peripherals placed in this project will be
initialized as secure

® Secure project settings such as TrustZone partitions, linker
maps and a list of secure peripherals will be passed to a
selected non-secure project

& After initialization, a call to the non-secure startup handler
will be made

() TrustZone Non-secure Project

* Renesas RA device project for TrustZone non-secure
execution

* All code, data and peripherals placed in this project will be
initialized as non-secure

* Must be associated with a secure project or secure bundle

* PMon-secure startup handler will be called after secure code
initialization

Figure 13. Flat, Secure, Non-Secure Options

R11ANO555EU0101
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8. After selecting the project type (in step 6), select RTOS as per project requirements. By default, it is
set to No RTOS. Click on Next to proceed.

IE Mew Renesas RA FSP Project

Mew Renesas RA F5P Project
RTOS Selection

FTO% Selection

Mo RTOS w

Mo RTOS
Azure RTOS Threadx l{vﬁ.1.?’+f5i.3.1.[ﬁ]

Figure 14. RTOS Selection

9. Select Bare Metal - Minimal Project to create the project sample template. Click on Finish to
complete the Project Template creation.

MNew Renesas RA FSP Project

Project Template Selection

Project Template Selection

O " Bare Metal - Blinky
o,

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.RA.3.1.0.pack]

@® (}' Bare Metal - Minimal
- Bare metal FSP project that includes BSP. This project will initialize clocks, pins, stacks, and the C runtime envirenment.
[Renesas.RA.3.1.0.pack]

Figure 15. Select Bare Metal - Minimal

2.3 Adding the Source code

2.3.1 Adding src Files

o |If the above steps are completed successfully, the src folder will already be present in the same
location where the IAR Project template is created.

This src folder in the project template can be replaced with the src folder from the e? studio project
folder.

2.3.2 Configuring and Generating Project after Adding src Files
After project template creation, the project is created in the selected project location as an . eww file with
all the required initialization and other configuration files.
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Name Date modified

settings
ra
ra_cfg
ra_gen
script
src
|| buildinfo.ipcf
E{ configuration.xml
|| RTFA4MIAB3ICFP.pincfg
| | sample_project.ewd

IR = = =1

£

=]

|| sample_project.ewp

k& sample_project.eww

IAR sample project file

Associated project filesasa
Sample Project Template

Type Size
File folder -—
File folder
File folder /
L

File folder
File folder
File folder
IPCF File TKB
XML File 19KB
PINCFG File 2KB
EWD File 102KB
EWP File 72KB
IAR IDE Workspace 1KB

—

Figure 16.

Project Generation Steps:

Project Files

1. As stated above, a <project name>.eww file is created in project template creation. Run the .eww
file to open the project in IAR EW.
2. Click on Tools option to see RA Configurator as RASC is configured with IAR IDE (Refer to Steps to
configure RASC for installed IAR EW software above)
3. After RASC opens, a screen appears as in Figure 17 with multiple tabs and options:

[ Properties {5} [FSP Project] FSP Configuration 52

Board Support Package Configuration

Device Selection

FSP version: | 3.1.0 Board Details

Evaluation kit for RA4MT MCU Group

Board: EK-RAGM1 | (|  visit b
projects, etc

Device: RIFA4MIABICFP El

RTOS: No RTOS

/

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

Available Tabs ta configure far
specific moduleor project.

- &0 £d

Generate Project Content

E3 Restore Defaults

<1/ fwrwsrenesas.com/ra/ek-ra4m1 to get kit user's manual, quick start quide, emata, design package, example

The a(

Figure 17. Board Support Package Configuration
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components can be configured as per the project requirement.

5. Generally, the following tabs are configured for project setup before generating the project:
a. Select the BSP tab and set up BSP parameters in Properties Window.

b. Add stacks in the RASC configuration according to the requirement. The respective module stack
can be chosen from the New Stack option.

The required Tabs can be selected in the Tabs Bar of RASC and Properties of individual

HAL/Common Stacks

& g_ioport /0 Port
Driver on r_ioport

@

Jmponents'

¢ e ¢ o

4] New ¢

Arm ¥
Bootloader 3
Driver > Analog %
Intel ¥ CapTouch >
Middleware ¥ Connectivity >
s Graphics >
Input >
Monitoring b
Power >
Storage >
System >
Port Output Enable for GPT on r_poeg Timers >
RTC Driver on r_rtc Transfer >

Three-Phase PWM Driver on r_gpt_three_phase
Timer Driver on r_agt

Timer Driver on r_gpt

Figure 18. Adding New Stacks

c. Set up the Pins tab according to the module to be configured.

Pin Configuration

Select Fin Configuration

[RAaM3 EK

Pin Selection

[Type fitter text

+ Analog:ANALOG
Analog:DAC
ConnectivitCAN

~ ¥ ConnectvityIc
< lico

Generate Project Content

Tl Export to CSV file [F] Configure Pin Driver Warnings

+| Manage configurations... [ Generate data: | g _bsp_pin_cfg
% [ |3 PinConfiguration 1 Cycle Pin Group
| | Name Value Lock  Link
- Pin Group Selection Mixed
Qperation Mode Enabled
b Input/Output
SDA v P401 Froill =)
scL  P40g e )

IIC1

7 ConnectTye]
Connectivity:SPI
Connectivity:Ss|

\

Module name:  11ICO

Usaae:

Channel selecting

options.

Far lIC._use same Pin Groun for JOA/SC sionals

Pins Selecting Options

Figure 19. Setting Pins Tab

6. After setting up all required tabs (BSP, Stack, Clocks, and so on) for the desired module, save
(Ctrl+S) and click on Generate Project Content as shown:

[C] Properties {if_? [FSP Project] FSP Configuration &2

Pin Configuration

Select Pin Configuration

RA4M3 El

I Option to Generate the project I

Generate Project Content

[ Export to CSV file  [F Configure Pin Driver Warnings

v | Manage configurations... Generate data: | g_bsp_pin_cfg

Figure 20. Generate Project Content
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2.4 Configuring and Compiling the Project

241 Setting up Compiler Options
The compiler options for project can be changed with following steps:

1. Openthe <project name>.eww file. In the workspace click on Project — Options or use the
Alt+F7 shortcut.

2. In the Options window, select C/C++ compiler in the Category section. Select Optimizations (on
the right side) as shown in Figure 21:

Options for node "sample_project” s

Categary: Factory Settings

General Options
Static Analysis
Runtime Chedkdng
Aszembler
Output Converter
Custom Build
Build Actions
Linker

[ Multi-file Compilation
Dizgcard Unuzed Publics

List Preprocessor
MISRALC:1958

Language 1 Language 2

MISRAC: 2004
Extra Options
Optimizations Cutput

Diagnostics
Encodings
Code

Level
1 None

Enabled transformations:

Debugger
Simulator
CADI
CMSIS DAP
GDEB Server
IHet
Jink{1-Trace
TI Stellaris
Mu-Link
PE micra
ST-LIMNK
Third-Party Driver
TIMSP-FET
TIXDS

) Low
1 Medium

(® High
Balanced w

Mo size constraints

Carncel

Figure 21. Optimizations

3. As shown in Figure 21, select optimization Level as High, select Balanced in the menu below it and
uncheck Code Motion.
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Renesas RA Family

Converting Applications from e? studio to IAR or Keil

4. Inthe same Options menu, select Output Converter in Category. Check Generate additional

output and optionally Output format as Intel Extended Hex as shown in Figure 22.

Opticns for node "sample_project”

*

Category:

General Options

Static Analysis

Runtime Chedking
C/C++ Compiler Outpuit

Factary Sethings

Assembler

Output Converter Generate additional output

Custom Build Output format:

Build Actions
Linker Intel Extended hex

Debugger Output file

Simulator _
CADI [ overide defautt

CMSIS DAP sample_project hex
GDB Server

Iget
J-Link/1-Trace

TI Stellaris
Mu-Link

PE micro

STALINK
Third-Party Driver

Select Intel hex to
generate Hex file on
compilation.

TIMSPFET
TIXDS

Carcel

Figure 22. Output Converter

5. Click on OK that the bottom of the Options window to apply the settings.

2.4.2 Building the Project

Before building the project, make sure the following pre-build operations are completed:

e The module-specific src folder is present inside the project folder directory.
e Project files are generated with required configurations (BSP, Clocks, Pins, and so on)

e Compiler adjustments are completed.
e The IAR EW License is active.
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1. After generating the project, open the project (. eww file)
2. Right-click on the project and click on the Rebuild All option.

@ sample_project - |AR Embedded Workbench IDE - Arm 2.50.9
File Edit View Project J-link Tools Window Help

Files

=] . 4 ) T i l.- C [N | o |
B Flex Soft Options...
— D buildinfo.i

B Output e

Compile

Clean

C-STAT Static Analysis »
Stop Build
I zample_project
Add »
Debug Log
Lag Remaowe
Thudul 22 20| EaE
Embeddecﬂ i Version Control Systermn *
Frograrm Files
Embedded W\ Open Containing Folder...
armproc.dil File Properties...
Set as Active
Build

Figure 23. Rebuild All

R11AN0555EU0101 Rev. 1.01 Page 16 of 37
Feb.15.24 RENESAS




Renesas RA Family Converting Applications from e? studio to IAR or Keil

3. Logs can be captured by enabling the Live Logging option.
— Right-click on the Build window below the workspace
— Select Live Log to File and choose the file location for the log to be created.

zample_project

Debug Log Filter Level:
Log All
Thu Jul 22, 20/ Messages
Ermbedded Y Warnings
Fragram Files Errors
Embedded vy
armproc.dil) Copy
Select All
Clear All
Build
Live Log to File > Choose Live Log File...
Messages

Enable Live Logging te 'BuildLog.leg'
Clear 'BuildLog.log’

Filter Level:

All

Figure 24. Live Log to File

2.4.3 Addressing Warnings and Errors in Build Operation

On completion of generating and build procedure of the project, the successful or failed operation can be
observed in Build logs in the Build window.

If the Build window is not visible, select View — Messages — Build.

File Edit | View | Project J-Link Tools Window Help

D el Messages J m Build RN g .
.‘;I"mrlcspace IE Workspace Find in Files
3

Debug Source Browser Source Browse Log

) Tool Output

Files C-5TAT 3 ok

ebug Lo
2F Jsam T » e
B Fle .

I_ Dbu Breakpoints
B Output

Figure 25. Show Build Window

In the Build window, error and warning messages can be observed in detail with total number of errors
and warnings found. See Figure 26.
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Build

Messages
¥4 Errorwhile running CfC++ Compiler
r_iopart.c
¥ Fatal Errar[Pe1696): cannat open source file "Digitiab_repoira_solutionsiexample_projectsiek_radmAagtagt_ek_radm3_spliarrelfspierci_iopory_ioport.c”
#3 Errorwhile running C/C++ Compiler
SEGGER_RTT.C
r_agtc
¥4 Fatal Errar[Pe1696): cannot open source file "Digitlab_repoira_solutionsiexample_projectsiek_radmaghagt_ek_radm3_epyiarralfspisrcir_agty_agtc"
¥4 Errorwhile running CfC++ Compiler

Tatal number of errors: 24
Tatal number of warnings: 0

Build failed.

Figure 26. Errors and Warnings

2.5 Downloading and Debugging the Application

Before debugging make sure there are 0 errors and review the compiler generated warnings. Confirm that
the target board is connected to the host system.

e To debug the binary, click the Download and Debug option on the options panel as shown

9 agt_ek_radm3_ep - IAR Embedded Workbench IDE - Arm 8.30.9
File Edit Wiew Project J-link Tools Window Help

NOES = A0 2 C [ T, e >0 A e-= » i s
Debug Log I T © Download and Debug (Ctri-D) | |
Log I Download and Debug option I Download the application and start
the debugger
Thu Jul 22, 2021 11:34:31: 1AR

Figure 27. Download and Debug Option

e Renesas Device Partition Manager (RDPM) may be executed to reconfigure the TrustZone®
boundary settings. It is found under RASC > Run > Renesas Debug Tools > RDPM. Please read the
Notes and Restrictions in the FSP User’'s Manual.

e Once download and debug successfully completes, click on the Go option to run the code.

¢ )ik Tools Window Help

-l< Q> K= < >AE B@-=6cO _in 3o 0 . st gl
maine x = | Disassembly v >
fiol Gew [ o] [Memon
~

3 th d t—-; .
. g-Fep_somen_thread_conn I Go Option to run the Code I Disassembly -
i Ux259=: 06860

} 0x25a0: 0x2800
0x2522: Oxdled

» int main(void) i
{ 0x25a4: Dxbdi0
g_fsp_common_thread_count = 07 int nain(vo
g_fsp_common_initialized = false; 1
nain
/ or running. */ 02526 Dxb510
g_fsp_common_initia 1 : e
#1f configSUPPORT_STATIC ALLOCATION ~

0x2528: Oxdclc

Figure 28. Run Code

e RTT will be visible if it is compiled into the binary and invoked by the application.

R11AN0555EU0101 Rev. 1.01 Page 18 of 37
Feb.15.24 RENESAS



https://renesas.github.io/fsp/_s_t_a_r_t__d_e_v.html#using-ra-smart-configurator-with-ewarm-notes-restrictions

Renesas RA Family Converting Applications from e? studio to IAR or Keil

Migrating e? studio projects to Keil MDK and Arm C Compiler

Refer to the following document for more on how to use Keil IDE with the RA boards:
https://www.keil.com/appnotes/files/apnt 330 v0.35.pdf

Refer to the following document for Using RA Smart Configurator with Keil MDK -
https://renesas.qgithub.io/fsp/ s t a r t d e v.html#using-ra-smart-configurator-with-keil-mdk

Please refer to the FSP Installation section for RASC/FSP installation process.

Note: When changing the FSP version, adjust the path to the rasc.exe in the Options for Target in
the User Command field accordingly.

2.5.1 DFP Installation

1. Download latest available DFP pack and extract it.

All the latest Device Family Packs are available at the following link - https://www.keil.com/dd2/pack/
2. Open the Keil IDE

Note: Administrative access is required to install the packs.
3. Open the pack installer.

2 uvision

Figure 29. Pack Installer

4. Go to File > Import from Folder... as shown in Figure 30.

ision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS W@ % QB9 0] e[ P B MR EEERE S ommss@E# Q-] o0& a-|[E4
[ wE e L‘{l’ {88 Pack Installer - C\Usersivarshine.h\AppData\Local\ Arm\Packs - o x
L OB | Fie packs Window Help
Refresh |
Import... |
Description
| meetromfoe, g
MiseavaLocal Rapostrees Nodevice selected
Exit
=9 ABOV Semicond. |20 Devices 0 AlibabasAiOSThings A0S Things software pack
# ¥ Actwve-Semi 17 Devices - Arm-Packs:PKCST1
- @ Ambig Micro 10 Devices & Arm-Packs:Unity
#- ¢ Amiccom - ARM=AMP £ intes
4 @ Analog Devices - ARMECMSIS CMSIS (Commaon Microcontroller Sof
& @ APEXMIC 5 ARMECMSIS-Driver Update~ | CMISIS Drivers for extemal devices
5 ¢ ARM - ARM:CMISIS-Driver_Va...| & _Install-
# ¢ AutoChips 5 ARM:CMSIS-FreeRTOS | &5 Install
@ ¥ Cmsemicon - ARM:=CMSIS-RTOS_Ve
&9 Cypress = ARMimbedClient & ARM mbed Client for ic
@ Dialog Semicon...  ARM:mbedCrypto ARM mbed
- ELAN & ARWMEmbedTLS £ ptog
§-# EtxCompute o ARM:minar mbed 05 Scheduler for Cortes-|
ol
Figure 30. Import from Folder
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5. Select the extracted folder (from in step 1) from the window that opens.
6. The installed pack can be checked for a particular device selected under packs tab as shown below.

{8 Pack Installer - C\Users\varshine.H\AppDataLocal\Am'\Packs - O X
File Packs Window Help
& | Device: Renesas - RTFA2ATAB2CET Q
4] Devices | Boards b |4 Padl Examples b
Search: razal - X Pack Action Dexcription
Device A = Device Specific 1 Pack R7FA2A1ABICET selected B
5% Al Devices B i 5 Up to date | Renesas RA series device family pack
T T 5 Devices % Remove Renesas RA series device family pack
& % RAZAT Serics D 300(2021-04-28) |3 Remove Renesas RA series device family pack —|
@ RIFAOAIAB | ARM Cortex MZ3, 28 Mk 2.40-rc0 (2021-03... | & Remove Renesas RA series device family pack
RIFAZAIABZ..] | ARM Cortex-M23. 48 Mz 23.0-rcD (2021-01-... | € Remove Renesas RA series device family pack
@ RIFAZAIABE.. | ARM Cortex MZ3, 48 Mik 2.2.0-rcD (2020-12-... | Remove Renesas RA series device family pack
@ RIFAZA1ABS... | ARM Cortex MZ3, 48 Mik 0100 (2020-01-15) | Unpack Renesas RA series device family pack
H Kaonimt ARG W AR i -Previous Renesas:RA_DFP - Previous Pack Vers
@1 R7FA2A1AB3.. | ARM Cortex-M23. 48 MHz = Generic 51Packs
- AlibabazAliOSThings | <5 Install AliOS Things software pack
- Arm-Packs:PKCST1 | <5 Install OASIS PKCS 211 Cryptographic Token
(- Arm-Packs::Unity & Install Unit Testing for C (especially Embedd
- ARM:AMP & Install Software compenents for inter proces
- ARM::CMSIS & Update CMSIS (Common Microcontroller Sof »
4 »
Output 1 x
Check for updates
Update available for ARM: CMSIS finstalled: 5.60, available: 5.8.0)
Update available for ARM:CMSIS-Driver (installed: 2.4.1, available: 2.6.1)
Update available for Keil:: ARM_Compiler (installed: 1.6.2, available: 1.6.3]
Update available for Keil:MDK-Middleware (installed: 7.10.0, available: 7.13.0) v
OMLINE

Ready

Figure 31.

2.5.2 Creating a Blank Template Project

1.
and open rasc.exe.

Installed Packs
for Keil

Navigate to folder <rasc installation directory>\sc v2021-04 fsp v3.1.0\eclipse

2. Enter the project name and project location in the opened smart configurator and click Next.

E IS Mew Renesas RA FSP Project [} X
Help Run
Now Renesas RA FSP Project -
Broject Name and Location
es not use this view
Project name
test
Location: | EAworkspece310_1] Browse.
[T Properties [2] Problems 7
The active part does not provide properties.
oy = Fnh o Pin Location Resource

Figure 32.

Smart Configurator
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3. The next step is to select the required FSP version and board. The project type of the particular IDE
can be selected in this step as shown in Figure 33. Select Keil MDK version 5.

e

Help Run

I8 New Reneses RA FSP Project o x

New Renesas RA FSP Project
ckage

Device and Tocls Selection

es not use this view

Device Selection

FSP Version: 2.1.0 =T Board Description

Evaluation kit for RA4M2 MCU Group
Board: EK-RAIM2

| Visit https://ovurw.enesas.com/ralek-radm? to get kit user's
T RIEAMM2ADICER manual, quick start guide, errata, design package, example
=1 prejects ete

Language  ®C O Cor

Device Details
TrustZone Ves
Pins 100
Processor Corter-M33
IDE Project Type
AR EWARM Version 8 ~|
| 1AR Toolchain for ARM
[ Properties (4] Problems
The active part does not provide properties.

<ok = G | | P leaten s

Figure 33. Select Project Type

4. Inthe next step, select the project type as Flat, TrustZone® Secured, or TrustZone Non-secured as
per requirement. This selection option is available only for MCUs with TrustZone support.

7] @ New Renesas RA FSP Project o b
Help  Run

New Renesas RA FSP Project

lacka¢
Project Type Selection

loes r

Project Type Selection

(@) Flat (Non-TrustZone) Project
® Renesas RA device project without TrustZone separation
® All code, data and peripheral settings will be cenfigured in
this project
® Renesas RA device will remain in secure mode
o EDMAC RAM buffers will automatically be placed in non-
secure RAM

() TrustZone Secure Project

® Renesas RA device project for TrustZone secure execution

® All code, data and peripherals placed in this project will be
initialized a5 secure

® Secure project settings such as TrustZone partitions, linker
maps and a list of secure peripherals will be passed to a
selected non-secure project

® Afterinitialization, a call to the non-secure startup handler
will be made

(O TrustZone Non-secure Project

® Renesas RA device project for TrustZone non-secure
execution

® All code, data and peripherals placed in this project will be
initialized 25 non-secure

® Must be associated with a secure project or secure bundle

® Non-secure startup handler will be called after secure code
initialization

(7] Properties (%] Problems

The active part does not provide properties.

<Back Next > Cancel P

Figure 34. Select Flat, TrustZone Secured, or TrustZone Non-secured
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5. Next, RTOS selection is available with options as shown below. Select the desired option for the

project.
e I New Renesas RA FSP Project o x
Help R
New Renesas RA FSP Project -
RTOS Selection ]
joes n
JRTOS Selection

Ne RTOS
Azure RTOS Thread (v6.1.7+fzp.3.1.0)
FreeRTOS (v3.1.0)

[ Properties [£] Problems

The active part does not provide properties.

< Back Finish Cancel Py

Figure 35. Select RTOS

6. Select Bare Metal - Minimal project to create the sample template of the project. Click on Finish to
complete the project template creation.

G Mew Renesas RA FSP Project m} X
New Renesas RA F5P Project
ackag
Project Template Selection
oes n

Project Ternplate Selection

o Q' Bare Metal - Blinky

Bare metal F5P project that includes BSP and will blink LEDs if available. This project will initialize clocks, pins, stacks,
and the C runtime environment.

[Renesas.RA.3.1.0.pack]
® Q' Bare Metal - Minimal

Bare metal FSP project that includes BSP. This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas.RA3.1.0.pack]

< Back Next > Tred Pi

Figure 36. Project Template
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2.5.3 Add Source Code
1. After completing project template creation process, navigate to the folder containing the created Keil

project.
In the project folder, the generated src folder should be replaced with the src folder of the e? studio
project.
» This PC » New Volume (E} » workspace310_1 » test
newl w Mame Date modified Type Size
10 settings 22-07-202115: File folder
ra 22 File folder
0 * ra_cfg 22 File folder
ra_gen 22 File folder
bl in 22 File folder
src 22 File folder
|| buildinfo.gpdsc 22 GPDSC File 10 KB
3-ep Q{ coenfiguration 22 XML File 29 KB
ni_ep [7] R7FA2L1AB2DFP.pincfg 1 021 04:08 PINCFG File 2KB
|:| test.uvophe 22 021 15:12 UVOPTX File TKB
«_raft]_ep ﬂ test 22-07-2021 1312 pVision3 Project 17T KB
ita Elxsi

Figure 37. e? studio src Folder

2. Open the uVision5 project file in the folder to open the project in Keil IDE.

s

Name Date modified Type Size
Wsettings 22-07-2021 1512 File folder
ra 22-07-2021 15:12 File folder
ra_cfg 22-07-2021 1512 File folder
ra_gen 22-07-2021 1513 File folder
script 22-07-2021 1513 File folder
srC 22-07-2021 15:13 File folder
|j buildinfo.gpdsc 22-07-2021 15:13 GPDSC File 10 KB
IJ configuration 22-07-2021 1512 XML File 29 KB
d R7FAZL1AB2DFP.pincfy 11-06-2021 04:08 PIMCFG File 2EB
|:| test.uvophe 22-07-2021 15:12 UVOPTX File TEB
LEEE e 22-07-2021 15:12 nVision5 Project 17KB

Figure 38. uVision5 Project File
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3. The Keil project will be opened as shown in Figure 39.

E\workspace310_1\testitest. uvprojx - wision =
File Edit View Project Flash Oebug Peripherals Tools SVCS Window Help

NEdP & 2B/ | rrmn I Nz | @ gtimer perioaicreser s B | @ -
@ 2| W e =rdl

e 0P & BN

& % Project: test
045 Target 1
23 Source Group 1

@ 8 Renesas RA Sm.
@4 Flex Software

“ 3
Ee. @ OF. (7|
Buila outpue

Figure 39. Keil Project

4. To open RASC, select the Manage Run-Time Environment icon.

E\workspace310_1\test\test.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools 5SVWCS Window Help

RE ﬂ| X B3 lﬂ| 9 Lo . 3 '&| f= {f§| [ g_timer_periodic_reset_gE
@ 3$'|%|1alget‘l $|ﬁ%09@

Project :1
E|¢[$ Project: test Select Software Components for the
E-45 Target 1 project
3 Source Group 1
--Ei Renesas RA Sm
‘ Flex Software

= -

L Manage Run-Time Environment

Figure 40. Manage Run-Time Environment

5. The following dialog box opens:

B Evworkspace31o_tutestutest uvp Manage Run-Time Environment X o
File Edit View Froject Flash.

’—1 Sd@ ‘ ' ﬁ‘ Software Component Sel. Variant Version  Description

e = = ® % avsis | Corter -omponents

-] W e avssome  Unified Device Drivers compliant to CISIS-Driver Specifications
Project [N ® 4 Compiler ARM Compiler 160 i

Compiler Extensions for ARM Compiler 5 snd ARM Compiler §
= 48 Project: test @ File System MDK-Plus. . 6130  File Access on various storage devices.

O Target1 59 Flex Software Renesas Flex Software
[ Source Group 1 5 @ Graphics MDK-Plus [+]5500  Userlnterface on graphical LCD displays
[ Renesas RASm @ Network [ | MDK-Blus |
® 9 Flex Software @ use

gl | sl
7| Valigation Output Description

Figure 41. Manage Run-Time Environment Dialog
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6. Torun RASC, expand Flex Software and run RA Configuration as shown in the following graphic.

& | 8 Manage Run-Time Environment X
File Edit View Project Flash
cd g Software Component Sel.  Variant Version  Deseription
=t = o @ SIS Cortex Mi troller Seftware Intedace C t
H e ¥4 | Ta | o @ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specificati
Project Ly | v @ Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM Compiler 6
#% Project test ® 4 File System MDK-Plus 16130 | File Access on various storage devices
5 43 Terget 1 =@ Renesas Flex Software
d Source Group 1 @ Bui ratio [ >
& O Renesas RA Sm ¢ ] [« >
o @ Flex Software @ | L >
| v guration [ > I 100 Renesas RA Configuration
by t” -device RTFAZLIAB --compiler ARMYS “E\workspace310_1\test :n'!l-yuun)nkn@nk'm“ ~|3500 | Userinterface on graphical LCD displays
® @ Network MDK-Plus ~ 7120 |Pv& Networking using Ethemet or Serial protocols
o UsB MDK-Plus ~|6137 | USBCom tion with various d

Figure 42. RA Configuration

7. A window with installed RASC versions will be displayed. Select the required version by entering the
relevant number.

BER CAOWINDOWS\system32\cmd.exe

t which one to run [@

Figure 43. Select RASC Version
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8. The smart configurator opens to allow configuration of various properties like BSP, Pins, and Stacks
through the available tabs as highlighted.

[EG RA Sman Configuratar
Help Run
£} [FSP Project] FSP Configuration 7

5 FSp Visuslization ] Package
Summary

The active editor element does not use this view
Project Summary

RenESAS
Board: EK-RAZL1
Device: RTFA2L1AB2DFP
FSP Version: 310
Project Type: Flat
Selected software components
Board Support Package Common Filas viio
/O Port viio
Arm CMSIS Version 5 - Core (M) vaT 0+sp3.1.0
Board support package for RTFA2L1AB2DFP v3.1.0
Board support package for RA2L1 V310

Board support package for RAZL1 - FSP Data v3.1.0
RA2L1-EK Board Support Files vaio

2 e
12 [9)

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

f=-Propermes—{=rproTTe r* § = O [gPinConficts B Console R
Oitems

Description Module Pin Location Resource

Figure 44. Smart Configurator

The parameters to be configured under the BSP, Pins, Stacks, and Clocks tabs should be adjusted
to match the e? studio project configuration.

Once the desired configurations are done, perform Ctrl+S (Save) and select Generate Project
Content.

IS R Smart Configurator
Help Run

{5 *[FSP Project] FSP Configuration §%

= [ml
Stacks Configuration

Generate Project Content

Threads El  HAL/Common Stacks &7 New Stack > =% Extend Stack > 3| Remove
v & HAL/Comman = : .
42 g_ioport /0 Port Driver on r_ioport & [g)_!oport /0 Port 2 g_:ddtn’l:ADC{)merm
@ g_adcD ADC Driver on r_adc Mvesan & loport &
O] )
Objects

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

Figure 45. Generate Project Content
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10. Close the RASC, then select OK in the Manage Run-Time Environment window.
11. Once done, the following dialog box appears. Select Yes to import the changes made in configurator.

E\workepace310_T\est\test uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEd@ 4 B[0P RAR[FFELD e @B Q-0 06 @[ 4]
@ ] 58] Targen EEIE R T ]

&5 Terget1
(3 Source Group 1
(5 (2 Renesas RA Sm|
@ P Flex Software

WVisien

Forthe current project new generated code s available for
import,

Froject:
E'workspace310_1\testitestuvprojx

Genersted:
E\workspace310_1itestibuildinfo.gpdsc

==

Import Changes?

Figure 46. Save Changes

2.5.4 Compiling the Project

1. Set the following target options in the window that appears. This window can be selected from the
Target icon as highlighted.

B E\workspace310 Ttest\test.vprojs - pVision
Fle Eat View Projet Fiasn Debug Penphersis Tools SVCS Window Help

NS A@ % GBI 0|« [P BRRARFEFE LB sl ® Q-0 06 @-[[@] 4]
S EEe- | LR ed |
e Y |
=% Project: test
= &5 Target1
[ Source Group 1
[# (3 RenesasRA Sm’

A Options for Target Target 1' X

Devios Tagst | Ouput | Listng | User | C/Crs (ACE) | Asm | Linker | Debug | Utites |

%
@ e Sotre S POl o |
Xal (atz): [120
Operating system: | None -
‘System Viewer File. 7 Use MicroLIB I Big Endian
R7FAZLIAB vd J

I Use Custom File

o
defauk ofickp  Stat

5
e [ OF. (0,1

Figure 47. Target Options
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2. Set the ARM Compiler version as shown in Figure 48.

Renesas R7FA2L1AB

7] Options for Target 'Target 1'

Xtal (MHz): |12-f'

Device Target IOutputl IJstingl User | C;"CH{.&CB]' Asm I Linkerl Debugl Util'rtiesl

Code Generation

ARM Compiler:

Use default compiler version 6

Operating system:  |None
System Viewer File:

=

¥ Use MicroLIB

IR?FAZL‘IAE.svd
[~ Use Custom File

™ Big Endian

=

Figure 48. Arm Compiler Version

3. Under the Output tab, ensure that the Create HEX File option is selected to generate the hex file
during build.

Options for Target 'Target 1'

Device | Target 5ting| User | C/Car {;‘\CB]I Pem | I.inkerl Debugl Util'rtiesl

Select Folder for Objects... | Name of Executable: IlBSt

¥ Create Executable: \Objects'test
¥ Debug Information

Create HEX File

¥ Browse Information

[~ Create Batch File

" Create Library: \Objects'test ib

Figure 49. Create HEX File
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4. Set optimization for the target under the C/C++ (ACB6) tab. Select optimization as -02. Under Misc

Controls, add parameter -Os as shown in the following figure.

Options for Target Target 1"
Device | Target | Output | Listing | User ~ C/C++(ACE) | Asm | Linker | Debug | Uiies |

Preprocessor Symbols

Define: I

Undefine: |
— Language / Code Generation
[ Execute-only Code Wamings: IACS-Ii(e Wamings j Language C: IcSS ;I
Optimization: |O2 vl [~ Tum Wamings into Emors Language C++ ICH11 LI
[T Link-Time Optimization [ Plain Charis Signed [ Short enums/wchar
I~ Split Load and Store Multiple I~ Read-Only Posttion Independent [ use RTTI
[¥ One ELF Section per Function ™ Read-Write Posttion Independent [~ No Auto Includes

Include I

-]

—
c Mslg |—Wno4iceﬂsemanag,'=.mer Os IWmused Wuninitialized -Wall -Wextra -Wmissing-declarations -Weonven
Compiler ¢ std=c99 -target=am-am-none-eabi -mcpu=cortex-m23 ¢ A
control | fnotti funsigned-char
string v

| ok | [ cace || Defauts |

Figure 50. Optimization and Misc. Controls
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5. Under Debug options, select J-Link/J-TRACE Cortex option. Also select the Settings option and
ensure J-Link Settings are set and generated.

KA options for Target ‘Target 1'

" Use Simulator
[ Limit Speedto Real-Time

v Load Application at Startup

Initialization File:

with restrictions

Deuice] Target] Output] Listing] Uzer ] C,-CH{.PJ:G}] Aasm ] Linker Debug ]Util'rties]

% Use: |J-LINK / J-TRACE Cortex

Settings

LJ Settings

[+ Run to main{) [v Load Application at Startup

Initialization File:

[ Run to main()

Restore Debug Session Settings
v Breakpoints

¥ Memory Display

CPU DLL:

[v Toolbox
v Watch Windows & Peformance Analyzer
¥ System Viewer

el eo ||
Restore Debug Session Settings
[v Breakpoints
v Watch Windows
[v Memory Display

v Toolbox

¥ System Viewer

o) e |

[T Wam if outdated Executable is loaded

Parameter: Diriver DLL: Parameter:
|SAHMCM3.DLL | -MPL |SAHMCM3.DLL ]-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-pl:|'\"|4 |TCM.DLL |1:cru14

Manage Component Viewer Description Files ... ‘

[~ Wam f outdated Executable is loaded

o |

Cancel Defaults |

Help

Figure 51. Debug Options
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6. The following window appears after Settings is selected under debug window as shown above.
Ensure the appropriate J-Link ID is selected.

Cortex JLink/JTrace Target Driver Setup

=
Debug |Trace I Flash Download
—J-Link # J-Trace Adapter — W Device
SN: IDCODE | Device Name | tove
Device: | J-Link OB-5124 SWD | @ x5BA02477  ARM CoreSight SW-DP Up |
HwW: | V100 di:| v7.20b DDWH'
FW - IJ-IJnk 0B-5124 compiled Feb
Part: Max Clock: = Automatic D etection 1D CODE: I
ISW ;I |5 MHz ;I ™ Manual Configuration Device Mame: I
Auto Cli | Add | Delete | Updatel IR let I
Connect & Reset Options Cache Options Download Options
Connect: INorrnaI vl Reset: INon'naI ;I ¥ Cache Code [ Verify Code Download
[ HEnt e Cormrert ¥ Cache Memary [~ Download to Flash
— Interfface TCPAIP Misc
@ UsB € Tcpap | | [ Network Seffings :
IP-Address Port (Auto: 0) Autodetect JLink o |
Sean | w0 .0 .1 | 0
| i WS 3 Frg | Jink Cmd |
State: ready
za=0 0K I Cancel | Apply |
Figure 52. Select J-Link ID
7. Select OK.
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errors.

8. Select the project. Select Project — Build Target. After the project builds, observe any warnings and

Es\workspace310_1\test\test.uvprojx - pVision

File Edit View

Project lash  Debug Peripherals

Tools S¥CS  Window Help

4

(] —
Ep.. | €. [ F

Build Output

N E 4 d MNew pVision Project...
: @ é Mew Multi-Project Workspace...
i Open Project...
Praject ;
o PEEeE T Close Project
= Target1 Export
-3 Sour Manage
@-C3 Rene
‘ Flex Select Device for Target ...

Remove ltem

,fé Options for Target ‘Target 1°...

Clean Targets

|@-|o 065 &-|E

Alt=+F7

Build Target |
Rebuild all target files
2 Batch Build

% Batch Setup...

Translate...

Stop build

1E 2310_1 T

5_led\uart\keil\sci_uart_ek_raém5_ep.uvprojx
6m5_led\gpt'keil\gpt_ek_rabm5_ep.uvprojx

il _ek_rabmS5_ep.uvprojx
gt (1)agt_ns_ek_radm2_epagt_ns_ek_radmz2_ep.uvprojx

ds\agt (1\agt_s_ek_rad4m2_ep‘agt_s_ek_radm2_ep.uvprojx

2FR _fsp\310_migi
IFR _fsp\310_mi

4 C\Users\Admini \Doc

5ChAlL i h\D

& CAU ine.h\D - s_ek_|
7 C\Users\Admini \Doc kil

8 C:\Users\Admini \Doc

9 Ch\Users\Admini \Doc

\doc\s\doc_s_raémd.uvpraojx

10 Chlsers\A

Sisci_uart\sci_uart_ek_rabm5_eph\sci_uart_ek_rabm5_ep.uvprojx

docins\doc_rabm4_ns.uvprojx

t_ek_rabm5_ep.uvprojx

Cirl+F7

Figure 53. Build Target
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2.5.5 Downloading and Debugging the Project

1. Upon successful project build with no errors and no warnings, select the Start/Stop Debug Session

icon. Make sure the J-Link settings are set while configuring the Target options.

E\workspace310_T\test\test.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

HEH ﬁ‘ & —d[ﬁ| =) F‘| = lr" [0 . n&|i§ = jE ﬂ;‘.|3 g_tlmer_permd\c_reset_gEa{ﬁl @,"l & O @." E'| '\|
& E - t&| g@“ Target 1 ﬁ“ IR By @) Start/Stop Debug Session (Ctrl +F5)

Project 2 Enter or leave a debug session
2% Project: test
45 Target1
3 Source Group 1
- {3 Renesas RA Sm|
@ Flex Software

< | |
Ee..| 6. | {1F.|0,T..|

Build Qutput

compiling pin data.c...

compiling vector data.c...

compiling r adc.c...

linking...

Program Size: Code=1040 RO-data=T744 RW-data=0 ZI-data=2296
FromELF: creating hex file...

" .\Objects\test.axf" - 0 Error(s), 0 Warning(s).

Figure 54. Start Debugging Session
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2. The Debug window appears. Select the Reset and Run icons to run the project.

Etworkspace310_1h\test\test.uvprojx - pYision

File Edit VWiew Project Flash Debug Peripherals Tools 5V
NS H&| ¥ L@ | |
Q@ BTV | DRBBESE-

o EJ Disassembly

f* Initialize
SystemInit () ;

eset
Reset the CPU falue 62: {
63
0<0000C ﬁ‘if
GedDD44 | | S
e 000D
0x0000C ] startup.c
e 20000 =
e 000D -
e 000D 58 o/
e 000D EET B
e 000D =
e 000D =
....... H'H} {b:{H:H:HI
_______ ik 00000 | [ = i

int32 t main(voicg

void Rese t._Handl £

f* Initializs

Figure 55. Reset Icon

K Er\workspace310_1\test\test.uvprojx - pVisien

File Edit Wiew Project Flash Debug Peripherals Tools SVCS
NEedd| % @ | R R 591
S ER wtru s | DRBRE0E-E
Registe Run (F5) jsassembly
Registe start code execution 62: {
B 63: i= Init.i.e_l.lize =
....... RO OD000L gj: SYSTZ-EII].ITIJ.E “ "
....... H'I &(4{“}4‘1 ( 2
....... HZ {hm
"""" R3 (e DO00C d startup.c
"""" R4 [« 2000C 56 int32 t main(void):
....... HE {hm 5'? iy
RE (DO0OC B[] /%% &% AR AR
R7 0<0000C 1) MCU starts execu
------- R8 (0000C B s ahing

Figure 56. Run Icon
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3. The debug session can be stopped by selecting the Stop icon.

K2 Erworkspace310_1\test\test.uvprojx - pVision
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Win

NEBHG| LB IC |« | PRRR =

o | B G e | DERE S
.Registers Stip embly
Register Stop code execution A
= Core 631 /* Initialize syste
RO 00000 64: SystemInit (};
A1 0000 || &5
~R2 O AD00E
‘R3 O 00000 ] startup.c
"Rd (0000 56 inc32 t main(void);
‘Rb O 20000 57 i
i 0x2000C | R R
R7 (20001 5g ¥ MCUO starts executing
-R8 O 20001 - - i R S R

Figure 57. Stop Icon

After running, you can observe the output on SEGGER RTT Viewer (available only if it is compiled with

and used by the application binary).
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Website and Support

Visit the following vanity URLSs to learn about key elements of the RA family, download components and
related documentation, and get support.

RA Product Information www.renesas.com/ra

RA Product Support Forum www.renesas.com/ra/forum

RA Flexible Software Package www.renesas.com/FSP

Renesas Support www.renesas.com/support
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

1.

Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
Processing at power-on

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

reaches the level at which resetting is specified.
Input of signal during power-off state

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
Handling of unused pins

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

become possible.
Clock signals

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

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi (Max.) and Vix (Min.).
Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
Differences between products

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



Notice

1.

1.

12.

13.
14.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas

Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

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

This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

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

subsidiaries.

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

(Rev.5.0-1 October 2020)

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

www.renesas.com

www.renesas.com/contact/.
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