LENESAS Application Note

RAS8E1 Group
FPB-RA8E1 Tutorial

Introduction

This application note explains how to create a new project and debug a program using the e2 studio
integrated development environment for the FPB-RA8E1 board with Renesas' RA8E1 group MCU.
Target Device

RAS8E1 group

Related Documents
[1] Renesas RA Family FPB-RA8E1 v1 User's Manual (R20UT5378)

[2] Integrated development environment e 2 studio 2022-07 or higher User's manual Quick start guide
Renesas microcontroller RA family (R20UT5210)
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1. Development environment
This application note explains using the following development environment.

1.1 Hardware environment
Use the following hardware:

¢ Board: FPB-RA8E1 (RTK7FPAOE1S00001BJ)
Connect the board and PC using the USB Type A to Type C cable.

1.2 Software environment
This document uses the following software. Please install the software in advance.

¢ Integrated development environment
— e? studio 2025- 10 or later
e Compiler (either can be used)
— GNU ARM Embedded: 13.2.1.arm-13.7 or later
— LLVM for ARM : 18.1.3 or later
e Flexible Software Package
— Version: 6.2.0 or later

Download: https://github.com/renesas/fsp/releases
User’'s Manual: RA Flexible Software Package Documentation
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2. Software overview

This section explains the specifications of the program created using this application note.

2.1 Program to create

A program which alternately toggles two on-board LEDs using a 500ms periodic timer interrupt.

Indicates the board used and the location of the LEDs.

& L] &

ioooooooooéooooooooooooéoﬂ'
00

00
00
o Lo/
Q0O
o0
0
Q0O
Q0
o

Figure 2-1 FPB-RA8E1 LED position
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2.2 Resources

This section describes the resources consumed by the program described in this application note.

2.2.1 Clock
HOCO Clock Frequency

HOCO Clock Division
CPU Clock (CPUCLK)
System Clock (ICLK)

Flash IF Clock (FCLK)

: 32 MHz
t+1

: 32 MHz
: 32 MHz
: 32 MHz

Peripheral Module Clock D (PCLKD) :32MHz

2.2.2 Timer
Timer Function Used

General PWM Timer (GPT) Count Clock

Timer Period
FSP Software Stack Used

2.2.3 Port
Ports used

FSP software stack used

: General PWM Timer Channel 0 (GPT320)

: 32 MHz

: 500 ms
1 r_gpt

‘P404 (LED1) / P408 (LED2)

:r_ioport

RO1AN8115EJ0100 Rev.1.00
Oct.27.24
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2.3 Flowchart

2.3.1  Main Process
The flowchart of the main process is shown below

C hal_entry() )

GPT Initial setting
R_GPT_Open()

>
»

Success ?

Start GPT
R_GPT_Start()

<
»

SuCCeSS?>

Yes

No

v

*\{ GPTO Interrupt Request

Figure 2-2 Main Process

RO1AN8115EJ0100 Rev.1.00
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2.3.2 Interrupts

The flowchart for interrupts is shown below.

>

Read LED1
R_IOPORT_PinRead()— value

>

>

Success ?

Low

Value?

A 4

Low — next_ledl

High — next_led1

&

<

Output next_led1l LED1
R_IOPORT_PinWrite ()

>
P

Success ?

Output value to LED2
R_IOPORT_PinWrite ()

>

>

Success ?

C return >

Figure 2-3 Interrupts
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3. How to create a program

This chapter explains how to create a project, set up peripheral functions using FSP, write application
code, and build.

3.1 Create new project

3.1.1  Project launch
1. From the e? studio menu bar
Select "New" — "Renesas C/C++ Project " — " Renesas RA ".

& RA_workspace - & studio

Eile Edit Source Refactor Navigate Search Project RenesasViews Run RenesasAl Window Help

New Alt+Shift+N > Renesas C/C++ Project > Renesas Debug
Open File... [E¥ Makefile Project with Existing Code I Renesas RA I
() Open Projects from File System... [€ C/C++ Project 2
-0

Recent Files > Project...

Figure 3-1 Project launch

2. "Renesas RA C/C++ Project" and click "Next".

&) New C/C++ Project O X

Templates for Renesas RA Project

Renesas RA C/C++ Project

C/C++ =S8N Create an executable or static library C/C++ project for Renesas RA.

Renesas RA FSP Solution
FESI= Create an FSP Solution for Renesas RA comprising a
Solution Project and C/C++ projects for each processor core

@ < E3@) TP vt

Figure 3-2 Project launch
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3. Project name Write any name and click "Next".
" Use default location ", the project will be created in the path shown below. If you want to create it in
another location, uncheck it and set the path.

) Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Project Name and Location

Project name

[FPB_RABE1_Tutorial

[¥] Use default location

C:¥Users¥ ¥Desktop¥RAB¥eZstudio¥tutorial¥FPB_RABE1 Tutorial Browse...

You can download more Renesas packs here

Figure 3-3 Project launch
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3.1.2 Device/Tool Configuration
The following steps outline the configuration of the projects target device and tooling.

1. FSP Version : Select the latest version
Language : Select C.

Device Selection

FSP Version: 6.2.0 v
Board: Custom User Board (Any Device) v
Device: R7FAOE1073CF)

Core: CcM23

Language: OC OC++
Figure 3-4 Device/Tool Configuration

2. Board: Select FPB-RAS8E1 from the list.
(Device and core is set automatically)

Device Selection

FSP Version: 6.2.0 v
Board: v
. FPB-RAZ2EZ2
Device: FPB-RA2E3
Core: FPB-RA2T1
FPB-RA4E1
language:  FPB-RA4E2
FPB-RA4T1
FPB-RABE1
FPB-RAGEZ
FPB-RAGT3
'DE Project Iy I
e studio man|MCK-RA4T1 o
MCK-RABT2
Toolchains MCK-RAG6T3

Figure 3-5 Device/Tool Configuration
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3. Toolchains settings : Select either the “LLVM Embedded Toolchain for Arm” or “GNU ARM
Embedded”. From the list of available versions, choose the latest version.

Toolchains

LLVM Embedded Toolchain for Arm
GNU ARM Embedded

13.2.1.arm-13-7 Ly

Figure 3-6 Device/Tool Configuration

4. Debugger settings: Select J -Link ARM.

Manage Toolchains...

Debugger
J-Link ARM o
Figure 3-7 Device/Tool Configuration
The settings are complete.
5. Confirm the settings in the red framed areas and click "Next”.

) Renesas RA C/C++ Project (] X
Renesas RA C/C++ Project —

Device and Tools Selection

Device Selection

FSP Version: 6.2.0 v [IjiEeS Besipten

Fast Prototyping Board for RASE1 MCU Group
Board: FPB-RABE1
Visit https://www.renesas.com/fpb-radel to get kit user's manual, quick I

Device: R7FABE1AFDCFB start guide, errata, design package, example projects, etc.

e CHES Device Details

language: ©@C OC++ TrustZone Yes

Pins 144

IDE Project Type Debugger

e’ studio managed build - J-Link ARM -
Toolchains

LLVM Embedded Toolchain for Arm

GNU ARM Embedded

13.2.1.arm-13-7 o Manage Toolchains..

Figure 3-8 Device/Tool Configuration

RO1AN8115EJ0100 Rev.1.00
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3.1.3 Project Settings
Set up the TrustZone configuration for the project. As TrustZone is not utilized in this application note,
please select a Flat (Non-TrustZone) project.

{8 Renesas RA C/C++ Project O x
Renesas RA C/C++ Project p—>
I
Project Type Selection
Project Type Selection

(® Flat (Non-TrustZone) Project
® Renesas RA 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 RA 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 smart bundle
® Non-secure startup handler will be called after secure code initialization

@ < Back Einish Cancel

Figure 3-9 Project Settings
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3.1.4 Smart Bundle Selection settings
Smart Bundle Selection is not utilized in this application note; therefore, please select "None".

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Preceding Project or Smart Bundle Selection|

(®) None
(O Preceding Project:

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

() Smart Bundle:

Workspace File System Variables

Preceding Project/Smart Bundle Details

FSP version
Toolchain
Toolchain version
Board

Device

Core

7ones
<

S

< Back Einish Cancel

Figure 3-10 Smart Bundle Selection settings

3.1.5 Build artifact settings
In this application note, we will generate an executable file from the program, so select Executable.
Since we do not use RTOS, select No RTOS.
Click Next to proceed.

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Build Artifact and RTOS Selection
Build Artifact Selection RTOS Selection
(®) Executable No RTOS

® Project builds to an executable file
() static Library

® Project builds to a static library file
() Executable Using an RA Static Library

® Project builds to an executable file
# Project uses an existing RA static library project

Figure 3-11 Build artifact settings

RO1AN8115EJ0100 Rev.1.00
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3.1.6 Template type settings
1. In this application note, we will explain how to use FSP, so this time we will select Bare Metal -
Minimal. Then click "Finish".

Brief overview of the options:
Bare Metal - Blinky will generate an application which toggles all on board LEDs determined from the

BSP using a simple software delay.
Bare Metal - Minimal will generate an empty application with basic C-runtime setup but no executable

code.

a Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Template Selection

Project Template Selection

O (} Bare Metal - Blinky

Bare metal FSP project that includes BSP and will blink LEDs if available. This project will initialize clocks, pins, stacks, and the C runtime
environment.
[Renesas.RA.6.1.0.pack]

® (} '| Bare Metal - Minimal
’ Bare metal FSP project that includes BSP This project will initialize clocks, pins, stacks, and the C runtime environment.

[Renesas.RA.6.1.0.pack]

Code Generation Settings

Use Renesas Code Formatter

P
? Next > Finish Cancel

Figure 3-12 Template type settings

2. A popup for the perspective view will appear. Click "Open Perspective".
Note: Clicking "No" is also acceptable.

Q Open Associated Perspective? X

Open the FSP Configuration perspective?

D Remember my decision

] QOpen Perspective ] No

Figure 3-13 Popup

RO1AN8115EJ0100 Rev.1.00 Page 14 of 46
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3. Project creation is complete.

File Edit MNavigate Search Project RenesasViews Run Renesas Al Window Help

®rR - Q- Q | B c/c+ 85 PSP Configuration 4 FI15Y
Project Explorer % S% T § = O & [Frs_RASE1_Tutorial] FSP Configuration X =08

I FPB_RABE1 Tutorial A—
y Caarabe Propect Conbant

Project Summary

RENESAS
Board: FPB-RABE1
Device: R7FABE1AFDCFB
Core: CM85
Toolchain: GCC ARM Embedded
Toolchain Version: 13.2.1.arm-13-7
FSP Version: 6.2.0
Project Type: Flat -
’
Summary BSP| Clocks Pins| Interrupts Event Links Linker Sections Stacks| Components |
Properties Problems A-b-739Y- Console X kb MBE-8-=08

RA FSP
CALIELLLTIE TIUmM PdlRk: RENESHS.RA_MLU_I'dSEL.0. L. 0. etk
<Nothing to do>

Extracting from pack: Renesas.RA.6.2.0.pack

<Nothing to do>

Figure 3-14 Project creation complete
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3.2 FSP Configurator settings

Use FSP Configurator to configure the system clock and initial settings for peripheral functions.

3.2.1 How to call the FSP Configurator

The FSP Configuration page should be open by default. If it is not open, double-click the
configuration.xml file in the Project Explorer to display the configuration screen.

Project Explorer <

v le> FPB_RABE1_Tutorial [Debug)

&Y § =08

%,,"L;j‘ [FPB_RABE1 _Tutorial] FSP Configuration <

FPB-RASE1
R7FASE1AFDCFB
CM85

GCC ARM Embedded
13.2.1.arm-13-7

6.2.0

Flat

Summar
> ‘i;; Binaries y
> [l Includes
> Bra Project Summary
> B ra_gen
> B2 src Boa_rd.
> @& Debug (D:ewce.
> [ ra clg ore: ]
. Toolchain:
> [= script . .
“%E? PE———— xml” Toolchain Version:
= J = N FSP Version:
\=| FPB_RABE1 _Tutorial Debug_Flat,jlink .
Project Type:
|¥| FPB_RABSE1 Tutorial Debug_Flat.launch
|=| JlinkLog.log
=l ra_cfg.txt D
> (2) Developer Assistance Support

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

Figure 3-15 How to call the FSP Configurator screen

RO1AN8115EJ0100 Rev.1.00
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3.2.2 Clock setting
1. Select the “Clocks”tab to open the clock settings screen. Make sure the default screen looks like the one

below.
The path of each clock is indicated by a thick arrow.

) (PR _RASEY Tutorial] FSP Configuration

Clocks Configuration

PLL Sec HOCO J‘ [ ICLK Div /3 s JCLK 120MHZ
MOCO BMHz PLL 720MMz PLLIR Div /2 w = PLL1R J60MMI [ PCLEC Div /6 = PCLEC BOMHZ
SUBCLK 32768z PLL2 Disabled [ PCLED Div /3 v = PCLED 120MHz
PLL2 Div /2 v PLL2P Div /2 w — PLLIP OHz [ PCLKE Div /3 ~ = PCLKE 120MHz
PLL2 OMz PLLIR Div /2 w =3 PLLZR OMz > FOLK Div /6 v =3 FCLK BOMMz
CLEOUT Disabled = CLKOUT Div /1 w = CLKOUT OHz
CANFDCLK Disabled v = CANFDCLE Div /8 v = CANFDCLE OHz
USBCLK Disabled v = USBCLK Div /S v = USBCLE OHz
OCTACLE Disabled ~ = OCTACLK Div /4 ~ = DCTACLK OHz

Summary Intermupts | Event Links | Linker Sections | Stacks | Companents

Figure 3-16 Clock setting

2. In this project, the High-Speed On-Chip Oscillator (HOCO) at 32 MHz will be used. Click on HOCO
20 MHz, then select HOCO 32 MHz from the list.

8 *[FPB_RABE1_Tutorial) FSP Configuration

Clocks Configuration

XTAL 20MHz
J»PLL Sre: HOCO ~
[Hoco 20mHz ~ PLL Div /2 ~ PLLIP Div /2 ~ = PLL1P 360MHZ
HOCO 16MHz
HOCO 18MHz PLL Mul x72.00 > PLL1Q Div /2 v —=PLLIQ I60MHz
HOCO 20MHz 1
[HoCO ashHz PLL 720MHz PLLIR Div /2 ~ — PLL1R 360MHz
SUBCLK 32768Hz PLL2 Disabled ~
PLL2 Div /2 ~ PLL2P Div /2 ~ = PLL2P DHz
PLL2 Mul x36.00 > PLL2Q) Div /2 ~ —>PLL20 OHz
PLL2 OHz PLL2R Div /2 ~ =3 PLL2R OHZ

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

Figure 3-17 Clock setting
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3. After selecting HOCO 32 MHz, click on "PLL Src: HOCO" and select "PLL Src: Disabled".

50 *[FPB_RABE1 Tutorial] FSP Configuration <

Clocks Configuration

XTAL 20MHz

HOCO 32MHz

LOCO 32768Hz

MOCO 8MHz

SUBCLK 32768Hz

PLL Src: Disabled

PLL Src: XTAL PLL1P Div /2
PLL Src: HOCO

PLL Mul x72.00 > PLL1Q Div /2
PLL 1.152GHz PLL1R Div /2
PLL2 Disabled &

PLL2 Div /2 ~ (> PL2PDiv /2
PLL2 Mul x96.00 > |>PL2QDiv/2
PLL2 OHz PLL2R Div /2

~ —>PLL1P 576MHz -

~ —>PLL1Q 576MHz

~ —>PLL1R 576MHz

¥ —>PLL2P OHz

~ —>PLL2Q OHz

~ —>PLL2R OHz

Figure 3-18 Clock setting

4. Atfter selecting "PLL Src: Disabled", click on "Clock Src: PLL1P" and select "Clock Src: HOCO".

Clock Src: PLL1P

Clock Src

Clock Src: MOCO

Clock Src: XTAL

Clock Src: SUBCLK

Clock Src: PLL1P

~ N> CPUCLK Div /1

> ICLK Div /3

> PCLKA Div /3

> PCLKB Div /6

> PCLKC Div /6

> PCLKD Div /3

> PCLKE Div /3

> BCLK Div /12

*> FCLK Div /6

7 Restore Defaults

v —2|CPUCLK OHz

v —2|ICLK OHz

v —2 PCLKA OHz

v —2|PCLKB OHz

v —2|PCLKC OHz

~ —>|PCLKD OHz

~ —2|PCLKE OHz

~ —2|BCLK OHz

~ —2|FCLK OHz

Figure. 3-19 Clock setting
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Oct.27.24

RENESAS

Page 18 of 46



RA8E1 Group FPB-RA8E1 Tutorial

5. The count clock for the General PWM Timer (GPT) is based on PCLKD. In this project, click on PCLKD
Div/3 and select PCLKD Div/1.

£ Restore Defaults

—> Clock Src HOCO v <> CPUCLK Div /1 v —> CPUCLK 32MHz
N> ICLK Div /3 v —/IcLK ~10.667MHz
N> PCLKA Div /3 v —/pCLKA ~10.667MHz
N> PCLKB Div /6 v —>/PCLKB ~5.333MHz
N> PCLKC Div /6 « —/PCLKC ~5.333MHz
PCLKD Div /3 v = PCLKD ~10.667MHz
PCLKD Div /1
PCLKD Div /2 L > PCLKE ~10.667MHz
PCLKD Div /2
PCLKD Div /4 R
PCLKD Div /6 BCLK ~2.667MHz
PCLKD Div /8
PCLKD Div /12 L > FCLK ~5.333MHz
PCLKD Div /16
CLKOUT Disabled « —PCLKD Div /32 > CLKOUT OHz
PCLKD Div /64
SCICLK Disabled « —> scicik piv /4 v —s/scicik oHz
SPICLK Disabled v —>spiCLK Div /4 v —>/SPICLK OHz
CANEDCLK Disabled v~ —3 CANEDCLK Div /8 ~ —> CANFDCLK 0Hz
USBCLK Disabled + —> USBCLK Div /5 v —> USBCLK OHz
OCTACLK Disabled v —> OCTACLK Div /4 v —> OCTACLK OHz

Figure. 3-20 Clock setting

RO1AN8115EJ0100 Rev.1.00 Page 19 of 46
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3.2.3 Pin settings

1. Select the "Pins" tab and then the "Pin Function" tab. From the Pin Selection list, choose P404, which
is assigned to LED1.
Since the board was selected in section 3.1.2 Device and Tool Settings, some pins already have
symbol names and I/O settings configured. P404 has the symbol name "LED1", which can be used in
the program implementation.

Pin Configuration bt

Generate Project Content

Select Pin Configuration 4-; Export to CSV file U Configure Pin Driver Warnings
RABE1 FPB ¥ | Manage configurations. B Generate data:  g_bsp_pin_cfg
Pin Selection i [ 2 1% Pin Configuration “J Cycle Pin Group
Type filter text Name Value Link
[ symbolic Name LED1
N P4
P400 Comment
i PaoO1 Mode Output mode (Initial Low)
: Pull up/down None
P402
Pa03 IRQ None
e Qutput Type CMOS
= Paos Drive Capacity L
PGS ~ Input/Output
' P404 ¢ GPIO
P407
v P408
P409 Module name: P404
P410 Port Capabilities:  CEU: VIO_D3

Summary | BSP | Clocks Interruprs Event Links | Linker Sections Stacks Components

Figure 3-21 Pin settings

2. To set P404 to turn on (output High) by default, select "Output mode (Initial High)" from the Mode list.

Pin Selection =B E laz Pin Configuration
Type filter text Name Value Link
- Symbolic Name LED1
e Pf‘ Comment
: P400 Mode Output mode (Initial Hi¢ »
: Ejg;_ Pull up/down Disabled
IRQ Input mode
P403 Output Type Output mode (Initial Low)
- paos o
‘4 PA05 v Input/Output
© Paos P404 v GPIO
P407
“ P408
P409
Figure 3-22 Pin settings
R0O1AN8115EJ0100 Rev.1.00 Page 20 of 46
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3. To set P408 to turn off (output Low) by default, select "Output mode (Initial Low)" from the Mode list.

{0F [FPB_RABE1_Tutorial] FSP Configuration X =&
. . . (%)
Pin Conflguratlon Generate Project Content
Select Pin Configuration i Export to €SV file [£=] Configure Pin Driver Wamings
| RABE1 FPB ¥ | Manage configurations.. B Generate data:  g_bsp_pin cfg
Pin Selection i @ B2 1% Pin Configuration “J Cycle Pin Group
Type filter text Name Value Link
Symbolic Name LED2
v v P4
¢ P00 Comment
pa01 Mode Qutput mode (Initial Low)
) 0402 Pull up/down None
pag3 IRQ None
 page Output Type cMOS
By pa0s Drive Capacity L
" P4 ~ Input/Qutput
P408 v GPIO
P407
¥ P408
P409
P410
P4t Module name: P408
P412
Pa13 Port Capabilities: GPT10: GTIOC10A
e 11C0: SCLO
Pin Function  Pin Number
Summary | BSP Clocks | Pins ' Interrupts Event Links  Linker Sections | Stacks Components

Figure 3-23 Pin settings
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3.2.4 Adding the Timer
1. Select the "Stack" tab - it is from here we can add all drivers and middleware components.

@ tutorial - FPB_RASE1 Tutorial/configuration.xml - e studio - a X
File Edit Mavigate Search Project RenesasViews Run Renesas Al Window Help
H®-& - Q- Q 5| @c/cr+ 8 FsP Configuration| 15 757
Project Explorer X B % § = B {& *(FPB_RABET_Tutorial] FSP Configuration =0 &

~ 15 7P RABE1 Tutoria Stacks Configuration 9
Al Includes 9 Generate Project Content

Bra

5 ra_gen Threads = HAL/Comman Stacks %] New Stack >
B sre v % HAL/Comman

(& Debug 4 g_iopart /0 Port (riopart)
Eracfg

& g_ioport 1/0 Port
(r_ioport)

& script
1 configuration.xml ®
¥ FPB_RABE1 Tutorial Debug_Flatlaunch

(@ Developer Assistance

Objects

Summary |BSP Clacks | Pins | Interrupts | Event Links LmkerSenion;Cnmponents

Figure 3-24 Setting the timer function

2. Click "New Stack" to display the list of functions, then select "Timers" > "Timer, General PWM
(r_gpt)".

Stacks Configuration

(V]

Generate Project Content

Threads HAL/Common Stacks % | Nev Al N
vl H.:Aucnmmm 4 g_ioport 1/O Port e ’
& g_ioport I/O Port (r_ioport) {ri'\opor‘t) Audio by
Bootloader >
@ Connectivity >
DsP >
Graphics b
Input >
Monitoring >
Motor >
Networking >
Power >
Security >
Sensor >
Storage >
System >
@ Port Output Enable for GPT (r_poeg) Timers >
Objects 4 Realtime Clock (r rtc) Transfer >
@ Three-Phase PWM (r_gpt_three_phase) §# Search..
4 Timer, General PWM (r_gpt)
4 Timer, Low-Power (r_agt)
& Timer, Ultra-Low-Power (r_ulpt)

Figure 3-25 Setting the timer function
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3. Confirm that a stack named "g_timerQ" has been added. With the "Properties" window open, click on
the "g_timer0" block to display detailed timer configuration options.

; g
Project Explorer Si=} 8

v [55 FPB_RABE1_Tutorial
) Includes

Bra

(3 ra_gen

k =] src

(& Debug

(= ra cig

(= script

g configuration.xml

X| FPB_RABE1_Tutorial Debug_Flat.launch

(%) Developer Assistance

Properties % | Problems

Smart Browser

=0

15 *[FPB_RABE1 Tutorial] FSP Configuration

Stacks Configuration

Threads

~ % HAL/Common
& g ioport I/0 Port (1 ioport)
# g_timer0 Timer, General PWM (r_gpt)

Objects

HAL/Common Stacks

] New Stack >

4 g_ioport 1/O Port
(r_ioport)

@

2] g_timer0 Timer, General
PWM (r_gpt)

[0}

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

Console

=0

[¥]

Generate Project Content

£ Extend Stack >

&8,

g_timer0 Timer, General PWM (r_gpt)

Property
~ Common

Settings

AP Inf

ARt Parameter Checking
Pin Qutput Support
Write Protect Enable

Value

Default (BSP)
Disabled
Disabled

~ Module g timer0 Timer, General PWM (r_gpt)

General
Output
Input

If you cannot find the "Properties" window, select "Window" — "Show View" —

Figure 3-26 Setting the timer function

studio menu bar to display it.
ﬁtutorial - FPB_RABE1_Tutorial/configuration.xml - e? studio

File Edit Navigate Search Project Renesas Views Run Renesas Al Window Help

B ®~-&-~
Project Explorer
v iz FPB_RABE1_Tutorial
[n1¥ Includes
Llj' ra
(= ra_gen
(2 src
= Debug

—~ "

Q-

E&EY § = 8 @& -reer

Stacks C

Threads

v a! Hp
&

+

Figure 3-9 Setting the timer function

New Window
Editor

Appearance

Show View

Perspective
Navigation

Refresh Debug Views

Preferences

Al Navi
Project Explorer
Properties

Smart Browser

flfe |

Other...

"Properties" from the e2

Alt+Shift+Q, Q

oroEeTy
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4. Open the "General" properties list in preparation of the following steps as shown in the red frame
below.

g_timer0 Timer, General PWM (r_gpt)

Settings Property Value
Parameter Checking Default (BSP)
APl Info Pin Qutput Support Disabled
Write Protect Enable Disabled
v Module g_timerQ Timer, General PWM (r_gpt)
v General
Compare Match
Name g_timer0
Channel 0
Mode Periodic
Period 0x10000
Period Unit Raw Counts

—~

Figure 3-28 Setting the timer function

5. Set the name of the timer module.
Name : Set the name of the timer module. In this case, we will use "MyTimer".

v Module g_timerQ Timer, General PWM (r_gpt)
v General
Compare Match
Name MyTimei|
Channel 0

Figure 3-29 Setting the timer function
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6. Set the following items.
Channel: 0
This is the GPT peripherals channel we will be using.
Function: Interval Timer
This is the function of the timer, here we will use it as an interval (periodic) timer.
Period: 500
This is the period in "units" of the timers counter.
Period Unit: Milliseconds
These are the units for the "period" being counted.

g_timer0 Timer, General PWM (r_gpt)
Settings Property Value
e Compare Match
e Name g_timerQ
Channel 0
Mode Periodic
Period 500
Period Unit Milliseconds
Output Raw Counts
Input Nanoseconds
Pin Polarity Microseconds
Interrupts iIIiseonds
Extra Features econds
. Hertz
Kilohertz
Figure 3-30 Setting the timer function
7. Now open the "Interrupts" properties list to configure the interrupt settings.
v Interrupts
Callback NULL
Overflow/Crest Interrupt Priority Disabled
Capture/Compare match A Interrupt Priority Disabled
Capture/Compare match B Interrupt Priority Disabled
Underflow/Trough Interrupt Priority Disabled
Figure 3-31 Setting the timer function
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8. Set a user-implementable interrupt handling function to Call back.
The default setting "NULL" means there is no function to implement.
This time we will create a callback function named " MyISR ™.

v Interrupts
Callback MyISR
Overflow/Crest Interrupt Priority Disabled
Capture/Compare match A Interrupt Priority Disabled
Capture/Compare match B Interrupt Priority Disabled
Underflow/Trough Interrupt Priority Disabled

Figure 3-32 Setting the timer function

9. Set the interrupt priority in Overflow/Crest Interrupt Priority.
The default "Disabled" means interrupts are disabled.
Since we will be using interrupts this time, set the priority to a value between 0 and 15.

v Interrupts
Callback MylSR
Overflow/Crest Interrupt Priority Priority 15
Capture/Compare match A Interrupt Priority Priority 0 (highest)
Capture/Compare match B Interrupt Priority Priority 1
Underflow/Trough Interrupt Priority Priority 2
Extra Features Priority 3
v Pins Priority 4
Priority 5
GTIOCOA Priority 6
GTIOCOB Priority 7
Priority 8
Priority 9
Priority 10
Priority 11
Priority 12
Priority 13
Priority 14

Disabled

Figure 3-33 Setting the timer function

This completes the Timer settings.

10. After completing the necessary settings, press the "Generate Project Content" button to generate the

code.
Q =1 | Bg C/C++ {8} FSP Configuration & T/(w7
= 08
o
Generate Project Content
| Mew Stack > =% Extend Stack > % | Remove
Figure 3-34 Generate Project Content
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11. You will be asked if you want to save it to the Configuration.xml file, so click the "Proceed" button to

save it.
& Generate Project Content X
Configuration must be saved before generating project content.
Proceed with save and generate?
(_) Always save and generate without asking
Figure 3-35 Generate Project Content
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3.3 Coding

In this section we will introduce writing the application code.

The contents to be implemented are as follows.
* Main program

Starting the timer
* Interrupt program

LED toggling

3.3.1 Implementation of the main program
1.  When developing using the FSP, the application entry point is in the src\hal_entry.c file.
Double click this file to open it.

Project Explorer < = \]:'D 7§ = O

v =5 FPB_RABE1_Tutorial [Debug]

it Includes

2 ra

[} ra_gen
hd LJ:L SIC
lc| hal_entry.c
|€] hal_ warmstart.c
= Debug
= ra_cfg
= script
‘5_3? configuration.xml
K| FPB_RABE1_Tutorial Debug_Flat.launch

() Developer Assistance

Figure 3-36 Implementation of the main program

2. The void hal_entry(void) function is the application entry point.
The initial I/O settings and C runtime setup is already performed when reaching this point.
The gray area on the screen indicates source code not being compiled due to preprocesor exclusion -
thus it can be ignored.

* main() 1s generated by the RA Configuration editor and 1s used to generate threads i1f an RTOS 1s used. Th
[void hal_entry(void)

{
: add your own code here */
/* Wake up 2nd core if this is first core and we are inside a multicore project. *
#if (@ == _RA_CORE) && (1 == BSP_MULTICORE_PROJECT) && !BSP_TZ_NONSECURE_BUILD

#if BSP_TZ_SECURE_BUILD
/* Take semaphore so 2nd core can clear it */
R_BSP_IpcSemaphoreTake(&g_core_start_semaphore);
Hendif

Figure 3-37 Implementation of the main program
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3. Functions provided by the FSP return their execution result as a return value. To store this result,
define a variable named err as follows:
fsp err t err;

“wvoid hal entry(void)
{

add your own cod

fsp err t err;

Figure 3-38 Implementation of the main program

4. Implement the timer open function.
Open the "Developer Assistance” list in the "Project Explorer" window and you will see the timer
module MyTimer, which was configured in "3.2.4 Timer Function Settings".
Open the list further and you will see a list of functions.
The function to open the timer is R_GPT_Open(). Drag and drop this function into the source file with

the mouse.
7OV --I7RT0-5- X = § = B & [FPB_RABE1_Tutorial] FSP Configuration Le] *hal_entry.c X
= racfg 1 #include "hal_data.h"
» 2> script o
3 #if (1 == BSP_MULTICORE_PROJECT) && BSP_TZ_SECURE_

'y

¢ configuration.xml bsp_ipc_semaphore_handle_t g_core_start_semaphore

FPB_RABE1_Tutorial Debug_Flatlaunch

e,

.semaphore_num = @

ra_cfg.txt E e
f »
~ (2) Developer Assistance 8 #endif
v @ HAL/Common 9
49 . . 11 ® * main() is generated by the RA Configuration edi
¥ g_ioport 1/Q Port (r_ioport) 14 void hal_entry(void)
v § MyTimer Timer, General PWM (r_gpt) 15 {
v @ fsp_err_t R_GPT_Opentimer_ctrl_t *cor v:16 : add your own code here */
*, Call R_GPT_Open() i o fip.ecr t ecc:
15 —- R GPT Ope
v @ fsp_err_t R_GPT Stop(timer_ctrl_t “con 19 /* Wake up 2nd core if this is first core and
24 Call R_GPT Stop() 20 #if (@ == _RA_CORE) && (1 == BSP_MULTICORE_PROJECT
. o : 21

Figure 3-39 Implementation of the main program

5. Open APl is implemented in the source code. By declaring a return value variable in advance, code
containing assignment statements will be generated.
Open APl is used for peripheral setup, that is turning the peripheral on and making any one-time

settings.
void hal_entry(void)
{

/* TODO: add your own code here */
fsp_err_t err;
err = R_GPT_Open(&MyTimer_ctrl, &MyTimer_cfg);

Figure 3-40 Implementation of the main program

If the return value of the R_GPT_Open() function is FSP_SUCCESS, it indicates completion. Details of
the return values can be found in the following header file:

FPB_RAS8E1_Tutorial > ra > fsp > inc > api > fsp_common_api.h
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6. Implement the timer start function. The start APl is R_GPT_Start ().
Drag and drop with your mouse below “R _GPT_ Open () in the source file.
Start API is used to start peripheral operation, in this case it will begin the timers counting

operation.
v Developer Assistance 8 ;#endif
v s HAL/Common 9 in() i T " - i =
i - : 11 ® * main 1s generate y the RA Configuration editon
> & g ioport 1/0 Port (rioport) s - void hal)entrﬁ(void) i g
v $ MyTimer Timer, General PWM (r_gpt) 15 { o
v @ fsp_err_t R_GPT_Openftimer_ctrl_t *cor i ¥2/16 / )0: add your own code here */
TN 17 fsp_err_t err;
ko Call R_GPT_Open) 18 err = R_GPT_Open(&MyTimer_ctrl, &MyTimer_cfg);
~ @ fsp_em_t R_GPT Stop(timer_ctrl_t *con 19

£ Call R_GPT Stop()
b -__f_S.P-.'?”.—.t R_GPT_Start(timer_ctrl_t “cop, /* Wake up 2nd core if this is first core and we
L Call E_ng___Stdl‘tU,! 23 - #if (@ == _RA_CORE) &% (1 == BSP_MULTICORE_PROJECT)
v @ fsp_err_t R_GPT_Reset(timer_ctrl_t *cor 24

e s PN P T ST P TPT VS TAT T

Figure 3-41 Implementation of the main program

7. A start function is implemented in the source code.
void hal_entry(void)

{

/* TODO: add your own code here */
fsp_err_t err;
err = R_GPT_Open(&MyTimer_ctrl, &MyTimer_cfg);

err = R_GPT_Start(&MyTimer_ctrl);

Figure 3-42 Implementation of the main program
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8. To determine run time errors, checking for non-zero returns and hanging the application is used to alert
the developer of settings errors.

while (err) ;

If the program terminates abnormally, the above statement will loop infinitely.

Additionally upon successful execution, an infinite loop should be implemented.
while (1)
{
_ NOP();
}

The source code of the hal_entry() function is as follows.
void hal_entry(void)

{

/* : add your own code here */

fsp_err_t err;

err = R_GPT_Open(&MyTimer_ctrl, &MyTimer_cfg);
while(err);

err = R_GPT_Start(&MyTimer_ctrl);
while(err);

while (1)
{

__NOP();
¥

#if BSP_TZ_SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();
#endif

}

Figure 3-43 Implementation of the main program

9. The whole code is as follows. (Excluding invalid codes in gray)
void hal entry(void)
{
/* TODO: add your own code here */
fsp err t err;

err = R GPT Open (&MyTimer ctrl, &MyTimer cfg);
while (err);

err = R GPT Start (&MyTimer ctrl);
while (err);

while (1)
{
__NOP();
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3.3.2 Implementation of interrupt program

1. Implement the interrupts callback function. The implementation should be placed in src\hal_entry.c as

in previous steps.

Drag and drop the timer module's "Callback function definition " from the list of Developer

Assistance onto the last line of the source file.

JOVIoR-I7270-5- X Sk
v @ fsp_err_t R_GPT_OutputDisable{timer« =~ 59
2 Call R_GPT_OutputDisable() 6@
v @ fsp_err_t R_GPT_AdcTriggerSetitimer_c
10 Call R_GPT_AdcTriggerSet()
v @ fsp_err_t R_GPT_PwmOutputDelaySet( 64
Lo Call R_GPT_PwmOutputDelaySet()
v @ fsp err_t R_GPT_CallbackSet{timer_ctrl,
&4 Call R_GPT CallbackSet()
v @ fsp err t R_GPT Close(timer _ctrl t *cor
23 Call R_GPT Close{)
v @ fsp err t R_GPT_PwmOutputDelayiniti
2o Call R_GPT_PwmOutputDelaylnitiali
14 Callback function definition

§ = O & [FPe_RASE1 Tutorial] FSP Configuration
o 3

- #if BSP_TZ_SECURE_BUILD

- BSP_( MSE_NONSECURE_ENTRY void template_nong

e] *hal_entry.c X

FSP_CPP_HEADER
BSP_CMSE_NONSECURE_ENTRY void template_nons

* Trustzone Secure Projects require at led

{

}
FSP_CPP_FOOTER

t#endif

Figure 3-44 Implementation of interrupt program

2. The callback function name set in FSP will appear.

This function is called every 500 ms, as configured in section 3.2.4 Timer Function Settings.
The argument “p_args” is automatically set by the FSP, so there is no need to assign a value manually.
We will add the LED toggle output process within this function.

39 FSP_CPP_FOOTER

40

41 #endif

42

43 /* Callback function */

44 = void MyISR(timer_callback_args_t *p_args)
45 {

46 /* add your own code here */

47 }

48

Figure 3-45 Implementation of interrupt program
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3.  Write the FSP return value type variable.
fsp err t status;

/* Callback function */

void MyISR(timer_callback_args_t *p_args)

{
/* : add your own code here */
fsp_err_t status;

5

Figure 3-46 Implementation of interrupt program

4. Read the current output state of the LED.
The pin read function is R_IOPORT_PinRead ().

Drag and drop the 1O port module R_IOPORT_PinRead ( ) from the Developer Assistance list into the
interrupt function body.

v @ fsp_err t R_IOPORT_PinRead(ioport_c BSP_CMSE_NONSECURE_ENTRY void template_nonsecu

1 Call R_IOPORT_PinRead()
v @ fsp_err t R_IOPORT_PortRead(io
15 Call R_IOPORT PortRead()

¥ & fsp_err t R_IOPORT_PortWrite{ioport,
[ Call R_IOPORT_PortWirite()

v & fsp_err_t R_IOPORT_PinWrite(ioport_¢
{5 Call R_IOPORT_PinWrite()

/* Trustzone Secure Projects require at least
- BSP_CMSE_NONSECURE_ENTRY void template_nonsecu

{

Ul L L L g
R ST

FSP_CPP_FOOTER

#endif

v & fsp_err t R_IOPORT_PortDirectionSet 43 /* Callback function */
%) Call R_IOPORT PortDirectionSet() 44 = void MyISR(timer_callback_args_t *p_args)
v & fsp_err_t R_IOPORT_PortEventinputR: jg { /* TODO: add your own code here */
I3 Call R_IOPORT_PortEventinputRez 47 fsp_err_t status;
v & fsp_err t R_IOPORT_PinEventinputRe: 48 2 Call R_IOPORT _PinRead()
e S 49 }

Figure 3-47 Implementation of interrupt program

5. The result should look as follows:

/* Callback function */
void MyISR(timer_callback_args_t *p_args)
{
/* : add your own code here */
fsp_err_t status;
status = R_IOPORT_PinRead(&g_ioport_ctrl, pin, p_pin_value);
5
Figure 3-48 Implementation of interrupt program
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6. Above the R_IOPORT_PinRead() line, provide a definition for the BSP 10 level type, like so:
bsp io level t value;

7. The 2nd argument of R_IOPORT_PinRead () is the pin number to read = “ LED1 ",
Set the address of the variable ( bsp_io_level_t value) that stores the read result in the 3rd argument .
Write the following:

status = R _IOPORT PinRead (&g ioport ctrl, LEDI1, &value);

/* Callback function */
void MyISR(timer_callback_args_t *p_args)
{
/* TODO: add your own code here */
fsp_err_t status;
bsp_io_level_t value;
status = R_IOPORT_PinRead(&g_ioport_ctrl, LED1, &value);
}

Figure 3-49 Implementation of interrupt program

8. The symbol “LED1” is declared in ra_cfg\fsp_cfg\bsp\bsp_pin_cfg.h in the project tree and can be
referenced from hal_entry.c.

47 #define CAM _XCLK (BSP_IO _PORT_04 _PIN ©3)
48 #define [Nl (BSP_IO_PORT_©4 PIN_e4)
49 #define CAM D2 (BSP IO PORT @4 PIN ©5)

Figure 3-50 Implementation of interrupt program
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9. Stores the value for inverting the read value and outputting it in the variable next_led1.
Write the following.

bsp io level t next ledl ;

Write the process to invert and output the read value.

while (status);

if (BSP_IO LEVEL HIGH == value)
{

next ledl = BSP_IO LEVEL LOW;
}

else

{

next ledl = BSP_ IO LEVEL HIGH;

}

/* Callback function */
void MyISR(timer_callback_args_t *p_args)
{
/* TODO: add your own code here */
fsp_err_t status;
bsp_io_level t value;
bsp_io_level t next_ledil;
status = R_IOPORT_PinRead(&g_ioport_ctrl, LED1l, &value);
while(status);
if(BSP_IO_LEVEL_HIGH == value)
{
next_ledl = BSP_IO LEVEL_LOW;
}
else
{
next_ledl = BSP_IO LEVEL_HIGH;
}
}
Figure 3-51 Implementation of interrupt program
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10. Add processing to write LED1 state
The pin write function is R_IOPORT_PinWrite( ).
Drag and drop the 10 port module R_IOPORT_PinWrite( ) into the interrupt function.

i — b Ao o ——rr FF FET £i s *
& Call R_IOPORT_PinCig() _?‘2 = ;cigaaiggézti;;ﬁ;;;;lback_ar‘gs_t *p_args)
~ @ fsp_err_t R_IOPORT_PinRead(ioport_ct 77 {
i) Call R_IOPORT PinRead() 78 /* TODO: add your own code here */
v @ fsp_err t R_IOPORT PortRead(ioport ;2 Z:g—?;ri;z??: Y =
& Call R_IOPORT PortRead() 81 bsp_io_level_t next_ledi;
v @ fsp_err_t R_IOPORT PortWrite(ioport ¢ 82 status = R_IOPORT_PinRead(&g_ioport_ctrl, LED1, &value);
B Call R IOPORT: PortWiiie( :j g Whliigzzgfﬁéjifvfg_ﬂrsﬂ == value)
@ f5p o R IOPORT_PinWiteloport ot 85 {
i Call R_IOPORT_PinWrite() 86 next_ledl = BSP_IO LEVEL_LOW;
~ @ fsp err_t R_IOPORT_PortDirectio :; ilse
i Call R_IOPORT_PortDirectionSet()
v @ fsp_err_t R_IOPORT PortEventinputRe 26 next_ledl = BSP_IO_LEVEL HIGH;
&) Call R_IOPORT PortEventinputReac ;l | } _
e B fan ave & B IARART Maf icatlanctlaa -~ -

Figure 3-52 Implementation of interrupt program

11. The result is as follows:
else

{
}

status = R_IOPORT_PinWrite(&g_ioport_ctrl, pin, level);

next_ledl = BSP_IO_LEVEL_HIGH;

Figure 3-53 Implementation of interrupt program

12. Set “ LED1_G1 ” to the 2nd argument of R_IOPORT_Pin Write( ) and the output value ( =next_led1) to
the 3rd argument .
Write the following.
status = R_IOPORT PinWrite (&g ioport ctrl, LEDl1 , next ledl );
while (status);

status = R_IOPORT_PinWrite(&g_ ioport_ctrl, LED1l, next_ledl);
while(status);

Figure 3-54 Implementation of interrupt program

13. Write the process to output the previous value of LED1 to LED2 as follows.
status = R IOPORT PinWrite (&g ioport ctrl, LED2, value );
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14. The implementation of the interrupt function is as follows.

/* Callback function */
void MyISR(timer_callback_args_t *p_args)

/* TODO: add your own code here */
fsp_err_t status;
bsp_io_level_t value;
bsp_io_level t next_ledl;
status = R_IOPORT_PinRead(&g_ioport_ctrl, LED1, &value);
while(status);
if(BSP_IO_LEVEL_HIGH == value)

{
next_ledl = BSP_IO LEVEL_LOW,
1
else
{
next_ledl = BSP_IO_LEVEL_HIGH;
}
status = R_IOPORT_PinlWrite(&g_ioport_ctrl, LED1, next_ledl);
while(status);

status = R_IOPORT_PinWrite(&g_ioport_ctrl, LED2, value);
while(status);

Figure 3-55 Implementation of interrupt program

15. The whole code is as follows.
/* Callback function */
void MyISR(timer callback args t *p args)

{

/* TODO: add your own code here */

fsp err t status;

bsp io level t value;

bsp io level t next ledl;

status = R_IOPORT PinRead (&g ioport ctrl, LED1l, &value);

while (status);

if (BSP_IO LEVEL HIGH == value)
{
next ledl = BSP IO LEVEL LOW;
}
else
{
next ledl = BSP IO LEVEL HIGH;

status = R IOPORT PinWrite (&g ioport ctrl, LED1, next ledl);
while (status);

status = R IOPORT PinWrite (&g ioport ctrl, LED2, value);
while (status);

RO1AN8115EJ0100 Rev.1.00
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3.4 Build

The following steps describe building the application executable in preparation for debugging.

Right-click the project name in the project tree and select Build Project.

) tutorial - FPB_RABET.

File Edit Source Refa New >
- 6& ~ {8k Go Into
Project Explorer < Open in New Window
v LS FPB RASE Tutor ~ >"oW!M Alt+Shift+W >
kit Includes =| Copy Ctrl+C
& ra Paste Ctrl+V
(2} ra_gen & Delete Delete
v (2 src Source N
le] hal_entry.c Move...
L€] hal_warmst Rename... F2
(= Debug e Import...
= ra_cfg £9 Export..
[:"—? script Renesas FSP >
w2r configuration. Build Project
|| FPB_RABE1_Tu
(2) Developer Ass Clean Project
& | Refresh F5
Close Project
Close Unrelated Project
Build Targets >
Dronartine % Drnl Index N

Figure 3-56 Build

Or you can build it by clicking the icon below.

Q tutorial - FPB_RABE1_Tutorial/src/hal_entry.c - e studio

File Edit Source Refactor Navigate Search Project Renesa:
E{j - % - ﬁ:} #} - % -

Build 'Debug’ for project 'FPB_RABE1_Tutorial'

Project Explo

s

Figure 3-57 Build
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1. The build log will be output to the " Console" window.
“Build Finished. 0 errors,” is displayed at the end, it means that the build completed successfully.

Yellow bands indicate warnings detected by the compiler. Check the contents of the warning and
correct it if necessary.

Properties Problems Smart Browser Console X
CDT Build Console [FPB_RASE1 Tutorial]
DULLULNE Tile. ../rd/ TSP/ SIC/USP/UMSLS/UBVLILE/ RENESAS/SOUrce/sLdriup.
Building file: ../ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/system.c
Building file: ../ra/board/ra8el_fpb/board_init.c
Building file: ../ra/board/ra8el_fpb/board_leds.c
Building target: FPB_RA8E1l_Tutorial.elf
arm-none-eabi-objcopy -0 srec "FPB_RA8E1_Tutorial.elf" "“FPB_RABE1_Tutorial.srec"
arm-none-eabi-size --format=berkeley "FPB_RA8E1l_Tutorial.elf"

text data bss dec hex filename

4080 e 1228 5308 14bc FPB_RASE1l_Tutorial.elf

14:24:45 Build Finished. © errors, 2 warnings. (took 5s.563ms)

Figure 3-58 Build

If there is any coding mistake, a red band will appear. Please check the relevant line and revise the
source code.

status = R IO
while(status);
status = R_IOP
while (status);
| 222

=] Properties ‘5_ S | @ Smart Browser a Console X
CDT Build Console [FPB_RAOE1_Tutorial]
Extracting support files...
21:06:55 **** Incremental Build of configuration Debug for project FPB_RAOEl_Tutorial ****
make -r -jlé all
Building file: ../src/hal_entry.c
../src/hal_entry.c: In function 'MyISR':
+./src/hal_entry.c:97:5: error: 'aaa' undeclared (first use in this function)
97 | aaa
| A
../:zc/hal_en::y.::97:5: note: each undeclared identifier is reported only once for each function it appe
../src/hal_entry.c:97:8: error: expected ';' before '}' token
97 | aaa
I A
I
o8 | }
| ~
../src/hal _entry.c:76:35: warning: unused parameter 'p args' [-Wunused-parameter]
7€ | void MyISR(timer_callback_args_t *p_args)
‘ ~~~~~~~~~~~~~~~~~~~~~~~ T
make: *** [src/subdir.mk:25: src/hal_entry.o] Error 1
"make -r -jlé all" terminated with exit code 2. Build might be incomplete.

|21:06:55 Build Failed. 3 errors, 1l warnings. (took l4lms)
I

Figure 3-59 Build
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4. How to debug

This chapter explains the settings required to run the program.

4.1 Debug settings and startup
After the build is complete, write the program to the MCU on the board.
For the first time only, check the settings for writing.

Connect the PC and FPB board with a USB cable.

1. Right-click on the project name in the Project Tree, then select "Debug As" — "Debug

Configurations”.
Q tutor
File Edi New > Bs Al Window Help
el Go Into
Project Oppamite (= W o PB_RASE1 Tutorial] FSP Configuration > [g] hal_entry.c
v ZFl Show In Alt+Shift+W >
e ks Configuration
# = Copy Ctrl+C
o Paste Ctrl+V
= & Delete Delete fads = HAL/Common Stacks
&= Source > & HAL/Common >
vE Move.. 4 g_ioport I/0 Port (r_ioport) ‘ ?’!OPOZ)UO Fort
r_iopol
Rename... F2 4 g_timer0 Timer, General PWM (r_gpt)
£y Import... @
= iy Export..
= Renesas FSP >
=
P Build Project
: Clean Project pcts
':: ¥ | Refresh F5
@ Close Project
Close Unrelated Project
Build Targets » pary | BSP | Clocks | Pins | Interrupts  Event Links | Linker Sections | Stacks | Componei
Prope Index > X
CDT Buile Build Configurations >
Buildi Source >
arm-no l.elf" “FPB_RA8E1l_Tutorial.srec"

~

arm-no @ RunAs
tex &5 Debug As

Tutorial.elf"
1 GDB OpenOCD Hardware Debugging (DSF)

v

319 Team > &7 2 GDB Simulator Debugging (RH850)
15:11: Compare With > [€] 3 Local C/C++ Application
Restore from Local History... 7] 4 Renesas GDB Hardware Debugging
MISRA-C > [E7] 5 Renesas Simulator Debugging (RX, RL78)
¥ C/C++ Project Settings Ctrl+Alt+P Debug Configurations..
=5 FPB Renesas C/C++ Project Settings > [E] 6FPB RABET Tutorial Debug_Flat (Renesas GDB Hardware Debugging)

TR Dm0 Cadn Anakeie r

Figure 4-1 Debug settings and startup

RO1AN8115EJ0100 Rev.1.00 Page 40 of 46



RA8E1 Group FPB-RA8E1 Tutorial

2. The configuration screen will be displayed. Select Renesas GDB from the tree on the left. Select your
project name under Hardware Debugging.

& Debug Configurations ] X
Create, manage, and run configurations g\
J 1B < 1 X | B e Name: FPB_RABE1_Tutorial Debug_Flat

type filter text Main %% Debugger| B Startup [C] Common | 57 Source

[€] c/C++ Application

[€]¢/C++ Remote Application Broject
EASE Script FPB_RABE1_Tutorial Browse...
[©] GDB Hardware Debugging C/C++ Application:

[c”] GDB Simulator Debugging (RH!
8 Launch Group

~ [ Renesas GDB Hardware Debui( Variables... Search Project... Browse..
(c 7| FPB_RABE1_Tutorial Debug f Build (if required) before launching

[£] Renesas Simulator Debugging |

Debug/FPB_RABE1 Tutorial elf

Build Use Active -
(O Enable auto build (O Disable auto build
(®) Use workspace settings Configure Workspace Settings.

Figure 4-2 Debug settings and startup
3. Select the Debugger tab and please confirm the following settings:
Debug hardware = “J-link ARM”
Target Device =" R7TFAS8E1AF "

Press the "Debug" button to start writing the program to the microcontroller.

&) Debug Configurations O X
Create, manage, and run configurations ﬁ\
& S = =2 o
P ~ = x‘ U Name: |FPB_RA8E1_Tut0r'\a\ Debug_Flat ‘
|type filter text - Main g Debugger| B Startup E Source | [ Common
[€] c/C++ Application
[E]C/C++ Remote Application Debug hardware: J-Link ARM | Target Device: R7FA8E1AF
-~ EASE Script
[c] GDB Hardware Debugging GDB Settings Connection Settings Debug Tool Settings
[£7] GDB Simulator Debugging (RH: GDB Connection Settings A
@ Launch Group
v [£7] Renesas GDB Hardware Debugc (® Autostart local GDB server Host name or IP address: localhost
.=Ic_] FPB_RABE1_Tutorial Debug_f (O Connect to remote GDB server GDB port number: 61234
[£7] Renesas Simulator Debugging |
Connection timeout (s): |30 M
GDB
GDB Command: |arm-none-eabi-gdb Browse... Variables...
[]step Mode
v

< >

Filter matched 9 of 11 items Revert Apply

@ Close

Figure 4-3 Debug settings and startup
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4. Atfter flashing is complete a pop-up will appear to ask if you would like to switch perspective to the
"Debug" perspective.

This operation optimizes the debug workflow and for this tutorial you should click "Switch".

This kind of launch is configured to open the Debug perspective when it suspends.

'! This ngug perspective supports application debugging by providing views for
displaying the debug stack, vanables and breakpoints.
Switch to this perspective?

([ Remember my decision

(o ) o

Figure 4-4 Debug settings and startup

*Even if you press "No", you can switch the screen later by pressing the "Debug (7% 4") " button at
the top right of e? studio.

Q B | B@c/c++ & Fsp Configuration 35 7ty

Variables Breakpoints Eventpoints > 74 = O
w) 3’* | | Not Loaded | 2% |

Type Address Data

< >

Project | Saved Templates

Figure 4-5 Debug settings and startup

5. When the program finishes writing, it pauses at the Systeminit () function in startup.c.

8 Ra_workspace - FPB_RABE1_Tutorial/ra/ /S
File Edit Source

c - ¢ studio
Refactor Navigate Search Project RenesasViews Run RenesasAl Window

Help

-4~ Div 0@ 33 PR Qi B[S
%5 Debug X = i% § = O | { [FPB_RAOE1 Tutorial] FSP Configuration [€] hal_entry.c [€) bsp_pin_cfgh [&) bsp_ioh [8 startup.c X
 [¢7] FPB_RABE1 Tutorial Debug_Flat [Renesas GDB Hardware Debu (@i ¢ ¢ £4 | SystemInit():

~ {2 FPB_RABE1_Tutorial.elf [1) [cores: 0]
v of® Thread #11 (single core) [core: 0] (Suspended : Signal : 11
= Reset_Handler() at startup.c:64 0x1f4 main():
w8 arm-none-eabi-gdb (12.1)
3 Renesas GDB server (Host) e \-[mue (1)

©BSP_SECTION_FLASH GAP void Default Handler (void)

Figure 4-6 Debug settings and startup
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4.2 Execution
In this state, the MCU has been reset and the program is not yet running.

You can confirm that neither LED1 nor LED2 on the board are lit.

1. Run the program by pressing the resume button in the red frame or the F8 key on your keyboard.

8 RA_workspace - FPB_RABE1 Tutorial/ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c - & studio
File Edit Source Refactor MNavigate Search Project Renesas\Views Run RenesasAl Window Help
5}-%' =] (; BN ] Hr Q-0 ~35 000D -‘j_.l- 4
¥ Debug X = i= § = DO \v\',, [FPB_RAOCE1_Tutorial] FSP Configuration Ll hal_entry.c te] bsp_pin_cfg.h Le| bsp_io.h \g startup.c X
w [c7] FPB_RABE1 Tutorial Debug_Flat [Renesas GDB Hardware Debu (Sir ¢ ¢ 1£4 I SystemInit();
v I8 FPB_RASE1 Tutorial.elf [1] [cores: 0] W e
v @ Thread #1 1 (single core) [core: 0] (Suspended : Signal : 6 * Call user application. *

= Reset_Handler() at startup.c:64 Ox 1§14 € £ main ()}
wi arm-none-eabi-gdb (121) ¢
wil Renesas GDB server (Host) ¢ fe © while (1)

i

& « [

= BSP_SE Default Handler (void)

Figure 4-7 Execution

The program pauses at the beginning of the main function . (This is because the e2 studio project
default is set to pause at the main function.)

In this state, Systemlnit ( ) has been completed and the initial settings have been completed.
If you check the board, you will see that LED1 is lit.

2. Press the resume button again to continue the program.

n RA_workspace - FPE_RABE1 Tutorial/ra_gen/main.c - &' studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Renesas Al Window Help

Beq - Bia|lprmz2.o|i+t R - Q- R-mE PSS
15 Debug X = i+ § = B | |{ [FPB_RACE1 Tutorial] FSP Configuration €] hal_entry.c €] bsp_pin_cfg.h [€] bsp_io.h Le] startup.c [e] main.c X
~ [c7] FPB_RABE1 Tutorial Debug_Flat [Renesas GDB Hardware Debs * generated main source file - do not edit *

~ (¥ FPB_RASE1 Tutorial.elf [1] [cores: 0] _ 2 #include "hal_
v Thread #1 1 (single core) [core: 0] (Suspended : Breakp: : ~int main(void)
= main() at main.c:5 0x53c N {
wal amm-none-eabi-gdb (12.1) =) S 53¢ hal entzy ():
€ 542 return 0;

pii Renesas GDB server (Host)

Figure 4-8 Execution

RO1AN8115EJ0100 Rev.1.00 Page 43 of 46



RA8E1 Group

FPB-RA8E1 Tutorial

The execution status will be displayed at the bottom left of €2 studio. When " Running " is displayed, the

program is running.

3. If you check the board, you can see that LED1 and LED2 are lit alternately every 500ms.

Q RA_workspace - FPB_RABE1 Tutorial/ra_gen/main.c - & studio

File Edit Source Refactor Navigate Search Project Renesas Views
R Bie R R I -
1F Debug X - i* § =0

~ [c7] FPB_RABE1 Tutorial Debug_Flat [Renesas GDB Hardware Debugging]

=

} FPB_RABE1_Tutorial.elf [1] [cores: 0]

e
v

3@ Thread #1 1 (single core) [core: 0] (Running)

i arm-none-eabi-gdb (12.1)

Renesas GDB server (Host)

Writable

Figure 4-9 Execution

Run
1F

ol

FPE
st
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4.3 Quit debugging and restart

1. If you want to end debugging, press the " Terminate" button.

Q RA_workspace - FPB_RASE1 _Tutorial/ra_gen/main.c - e studio

File Edit Source Refactor Navigate Search Project Renesas Viev
Q- iw|k0m .|
W Debug X = i E § Terminate (Ctrl+F2

Figure 4-10 Quit debugging

2. The "Project Explorer" window is not displayed in the specified position because we are in the "Debug"
perspective.
To return to the C/C++ Perspective and navigate the project, click “C/C++” on the top right of e2 studio.

= a X

Q @ Egocs+ {5 FSP Configuration 3y /(v

Figure 4-11 Quit debugging

3. If you debug again, your debug settings are remembered.
You can start debugging by [Right clicking] the project = “Debug As” — “6 Project Name” .

Source > [E7 5 Renesas Simulator Debugging (RX, RL78)

O RunAs > Debug Configurations...

ﬁ Debug As > I €7 6 FPB_RASE1 Tutorial Debug_Flat (Renesas GDB Hardware Debugging)
Team >
Compare With >

Figure 4-12 Quit debugging

Alternatively, you can start debugging by clicking the icon below.

Btutoria\ - FPB_RABE1_Tutorial/configuration.xml - €? studio

ile Edit Source Refactor Navigate Search Project Renesas Views Run Renesas Al Window Help

B-A-inpumsze el Q-

Project Explorer X 5% Y § =|Debug FPBRASE1 Tutorial Debug_Flat figuration

Figure 4-13
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

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

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

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

become possible.
5. Clock signals

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

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

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

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Viu (Min.).
7. Pronhibition of access to reserved addresses

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

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

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



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of
your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infingement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

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

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

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

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas
Electronics disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas
Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc.
Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products
outside of such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you
are responsible for evaluating the safety of the final products or systems manufactured by you.

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

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

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

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

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.

© 2024Renesas Electronics Corporation. All rights reserved.
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