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1. #EER

e?studio &, WX HREIA /00 FA—FFHHR— I 5HERRIRETT, estudiolE, A—T>v—
R Eclipse IDE & CDT (C/C++ BiFEY—IL) ZR—XIZEohTHY., ELLE (ZFq4, a4 5, Y
H) s, TNRYTETEHNA—LZET, T/3v 5L GDB (GNU Debugger) D#iikA B2 I —RIZKYE
HWEhFET.

e? studio I& Flexible Software Package (FSP) #HHR—kLTWET, FSPIE, A RAA LA TLERKT S
DY T b2z TNy r—2T, FENRT L, HRELAHY . BLVREEFRATVET, HARAAT AT L
D—EAGERARICIYF LIz, IR FTHEOLWVWRFSANEZRETEZENFSPOBEETT,

e?studio (F GUI 2L D EFESFERVA P —FEBATHEY. I—FOEBER. BFFS M /N\DEAFAHEHR
E. EWROTNRYTOATLavEE. RLET IV —2 a3 VOEGHEICERTEES., F34/\0
BHRIEY—ILF Y TORTRHESA, O—RFI T2 E2—LTERTEET,

FSP [& e?studio® ') \)—X 2022-07 (B4 Ev k) ELUV7I6 B2EvY k) UETHR—FLTWLWET, ILFR
HRERATZF7ZIY T4 03> A—F5 ¢A—TF>Y—X Arm Embedded Toolchain BD&EE 2 —DOITF
1 ADBAEINTVET,

F71=. e?studio [ Arm® TrustZone® 74 / AL EHR— kL TULWET, Arm TrustZone T4/ AP TlE, ¥R
TLEFTV—2avEdEXa7HRRELELX I T7HRREICHBELET . Arm TrustZone (T3t L1z L4
AT RFAEFIZ, TrustZone ZHMICLE=HR IO Y FMERREZEXIEL, X277 7U5y—2 3 &3
X aTTFIVT—=a AT/ THEEFIRILE T, RAArm TrustZone V—ILDEMIE. UTDY >
DESRBLTLIZELN,

https://www.renesas.com/jp/ja/document/apn/ra-arm-trustzone-tooling-primer

AT =217 ILTIE, TrustZone I3t L TWLWEWT /NS R, XU TrustZone | T/AA A TDI75y 7O
T4 b (TrustZone ZFEALLZWVNTOD Y k) ZRFELTHBELET,

Y—RN—T 1 EDIDEPY—LFr—2%FERATIEEE. LAY RRARIY— -3V T74JL—42 %A
WTRAZ73IY -24450ar rA—SANDY I +9x7 (BSP. KS4/3, RTOS., S K)IL9Hx7) 24/
TEET,

FSEADEERYS e?studioD/IA—2 32, FSPONA—2 3 v(z&Y . B@EICRTEINBAABTAARAR XA Y
FORIEETERBZGENHY ET,
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RA Tools Graphical Configurator
S — 5 - ¢ RA Project Generator
Built-in Manual of FSP API e St u d [®) E

o HW configurators: Pin
RTOS Debug

mapping, Clock,
Peripheral, Interrupts
FreeRTOS debugging
Azure RTOS debugging Flexible Software
Eclipse Codan B Eclipse Based IDE
e Code analysis tool
e Checks coding rules and | |
standard compliance N

Compiler Support

Windows PC e GNU Arm Embedded
Toolchain
¢ |AR Compiler
. e ARM Compiler

Debugging o LLVM Embedded
e Standard debugging functions Toolchain for Arm
e SEGGER J-Link support (SWD, JTAG)
e Renesas E2 emulator, E2 emulator Lite

B 11 JLRYRXRA 773 [T e?studio
R20UT5210JJ0101 Rev.1.01 RENESAS Page 2 of 121
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11 S RTLIER
— B R T LERTIE. FTRDELSIZHRR havEa—4E8—4y FR—REEBRLET,

USB cable : ICE cable

Target Board

E2/E2 lite

B1-2 JRTFTLIER
1.2 SRATLEH
121 PC/N\—FHx7EEB

S RTF L . X64 A—R FO4 Y 2 2GHzZ Lk (Fa2 7L 7 CPU LLE)
AEYRE - #£52 8GB LIk, B{E 4GB L

N—KTARUBE : ZERE2GBLE

FTA4RTLA : 1024x768 LI L DfR1EE, 65536 BLILE
A2 71—X USB 2.0

Microsoft Visual C++ 2010 SP1 S V4 A4 LS54 T35 1) *1
Microsoft Visual C++ 2015-2019 S > 8 A4 LS4 TS5 1) *1

*1.e2studio £ VX b—JLBIZ—#EIZA VR F—ILENFET,

1.2.2 EMERIE
T—*TI9F~ Windows e? studio
64EY hN—Da Y Windows 11 2023-10
Windows 10
x64 N— JO+v v Linux 2024-01.1
Apple 2 U = > (AArch64 based) MacOS 2023-01

¥ : e?studio 2022-07 LLETIE, 64 Ew b/\—2 3 VA WLZE,

1.3 YR—FF5Y—ILFz—V

GNU Arm Embedded Toolchain (/A—2 3> :12.2)
LLVM Embedded Toolchain for Arm (/A—< 3> : 17.0.1)
IAR Compiler 9.40.1 LA E

Arm Compiler (/A—2 3> 1 6.19 KL E)

R20UT5210JJ0101 Rev.1.01
Dec.12.24
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1.4 YR—FrF5I3aL—4
SEGGER J-Link, E2 emulator, E2 emulator Lite

1.5 RAZ7OC x4 FHARDOBE

ARFXaAADFTEF, LAY RERATF7ZIY 24003 b O—S5ZBHVV-HAEAEDOAMIZDOLTELL
HMBALET, FIEOBMEXLUTICRLES, COFIEZIBIET S LT, SEVA4EDGHRANEBEHELLITCRY
*9,

(1) RAZ7OS 1Y FEHERT S

(2) N— Ko7 (VB VY, ICU, ImFHEERE) ISEELRATOD Y BT S
(3) FreeRTOS ##mM 3 5%

(4) Azure RTOS 24/ ¥ %

(5) BSP ##m ¥ % (HAL K5 A /NETILFHEIR)

(6) —Ha—K%EmT 3

(7) 7RV FEEILFT S

(8) TNYHEREL., TNVITERBT S

R20UT5210JJ0101 Rev.1.01 RENESAS Page 4 of 121
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2. AR =

TS5y b I+ —LA VA F—F (FSP with e? studio Installer) E1=(XIE£®D e? studio 1 VA F—5 DL Fhh
ZHAWTCTA VR M—=ILTEET,

21 IS5YbLIA—LA VR =5 FERV:A VR =L

TS5y b ITH—LA VA R—FIE, e?studioV—JIL, FSP/Rv45—2, GCCY—ILFz—2 & LLVMY—ILF
I—2, TOMDA VR F—LIZRHERY—ILEEATVET, UTOFIET., 753v b IT+—LS VX b—
SEADUA—KRLTA VA R=ILLTLEELY,
(1) GitHub DL RERA 7731 - ¥4 % O3> kA—35H Flexible Software Package (FSP) MD~X—
DIZTOEALTLESLY,
https://github.com/renesas/fsp/releases

(2) 7S5v b ITH—LA VR =S (“setup_fsp<version>_e2s <version >.exe’) ZZEIRNL., ForO—FK
DEEVVIEI7 ) LTS,

V 5 .0.0 i: Latest :]

Release Notes

Flexible Software Package (FSP) for Renesas RA MCU Family, version 5.0.0.

Minimum e2 studio version for FSP 5.0.0 is e2 studio 2023-10

Download the FSP with e2 studio Windows installer for this release, setup_fsp_v5_0_0_e2s_v2023-10.exe, from here.

Download the FSP with e2 studio Linux Applmage for this release, setup_fsp v5 0 0 e2s v2023-10.Applmage, from here.

Refer to https://en-support.renesas.com/knowledgeBase/19934358 for information on installing e2 studio and related
software components in a Linux PC.

If using 1AR or Keil MDK, download the Renesas Advanced Smart Configurator for this release, setup_fsp_v5_0_0_rasc_v2023-
10.exe, from here.

All installers are available in the Assets section of this release.

Refer to the README.md in the FSP root folder for setup instructions, hardware details, and related links.

Tools

Arm GNU Toolchain: 12.2

LLVM Embedded Toolchain for Arm: 17.0.1

IAR Compiler: 9.40.1

21 AYRR—JL—FSPRur—SOFYoO0—E

(B) 1 VRP—LITFALILEETLTLLEEY,

R20UT5210JJ0101 Rev.1.01 RENESAS Page 5 of 121
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4) A VA P=ILTBAVR—FR bEHREIIAAXLEEWMGEEREF. [ VA =L 24 T R=DT

“Custom Install” Z:ZIRL. [Next] "2 v EHLTL S,

#H T e? studio Z{F S5 1—HIE. “Quick Install’ #F> 3 O CHELGFIEZEIRT AL 288HOLE
9, “Quick Install’ 77+ 3 > Tl&., T4 /L kT e?studio. FSP. GCC ARM Embedded Toolchain %
AR F=I)LLET, “Quick Install” #:FZ R L F=ZEE. FIEOG)I SB)DEEIETRTINEH A,

M Renesas RA Flexible Software Package (FSP) v5.0.0 with e studio 2023-10 Setup

Renesas RA Flexible Software Package (FSP) v5.0.0 with e? studio 2023-10 Setup

(C7-om

AVAL=)- 54T
Select Install Type:
/5, Quick Install

“— Default installation of e? studio, FSP Arm GNU Toolchain & LLVM Embedded Toolchain for Arm

Custom Install

Custom installation of e* studio, FSP Arm GNU Toolchain & LLVM Embedded Toolchain for Arm

v202310202041 User: All Users < Back AVAN=)

Cancel

22 AR —AVRIL=I - 84 TDREIR

R20UT5210JJ0101 Rev.1.01 RENESAS
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(B) [E22F] =Y

TIALNEDIAINEEZFERT N, HAWNI[ER..JFZV VI LTIAINETEZEETEET,

[Next] TRIZEHFT,

8 Renesas RA Flexible Software Package (FSP) v5.0.0 with e? studio 2023-10 Setup

Renesas RA Flexible Software Package (FSP) v5.0.0 with e? studio 2023-10 Setup

«f YA h—Jbta%Fﬁ ! C¥Renesas¥RA¥e2studio v2023-10_fsp_v5.0.0

BYITLIITE, TTIAYA- NS TVET,

® &352% ° AYAR=I FALI N DEBHTEELE,

1Y A=V DEESE

AVA=NT2YIII7 ¢
« Renesas e2 studio v23.10.0.R20231006-1456
« Java Runtime v17.0.0
= Renesas FSP Smart Configurator Core v9.3.0.v20231003-1907
« Renesas RA v23.10.0.v20230912-1036
« Just) Adoptium Open)DK Hotspot JRE Complete v17.0.8.v20230801-1951
« openjfx.media.feature v17.0.6.202303271016
« openjfx.standard.feature v17.0.6.202303271016
= openjfx.swing.feature v17.0.6.202303271016
« openjfx.swt.feature v17.0.6.202303271016
- openjfx.web.feature v17.0.6.202303271016

A2 5—3y MESDRIB TR
JOXVERFEEE..

v202310202041 User: All Users < Back AVAR=)

O X
(7

Cancel

K23 AYRAF=I—[&5ZF]R—D
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(6) [MhiRHERE] R—
HEITHEEEIRIRL, [Next] RE2 U ZLTLEELY,
“Quick Install” &R L =B EIZ. TOR—JERFEShFEEA,

&M Renesas RA Flexible Software Package (FSP) v5.0.0 with €? studio 2023-10 Setup OJ X

3N
Renesas RA Flexible Software Package (FSP) v5.0.0 with e® studio 2023-10 Setup RA

AVA-IV T PR EEE EIRLET .

&I flil\u Japanese Language Support
OF v T3 o
0] w/IiI\I Chinese (Simplified) Language Support
n w/lil\l Chinese (Traditional) Language Support
\/Iil\l Git Integration
o Git SCM Support
\/Iil\l Terminals
N

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

Select All

v202310202041  User: All Users < Back AVAR=b Cancel

2-4 A4 VR b—JL — HLoRAEE

(7) [N RB T A XAHhgE) R—T
AR =T BHaA0KR—F2 FEFEIRL. [Next] K2 O TRIZEAET,
“Quick Install” ZBIR L =BAIF. COR—JERTEINFEA,

|28 Renesas RA Flexible Software Package (FSP) v5.0.0 with €? studio 2023-10 Setup O X
3N
Renesas RA Flexible Software Package (FSP) v5.0.0 with e* studio 2023-10 Setup RA
£57% AVAR-EBIVR-R Y MEERLET,
poa— Renesas e2 studio (23.10.0.R20231006-1456) ~
e Java Runtime (17.0.0)
@ NAINAR
*&ﬁg Renesas FSP Smart Configurator Core (9.3.0.v20231003-1907)

Renesas RA (23.10.0.v20230912-1036)

Renesas RA Debug Support Files (23.10.0.v20231003-0928)

Renesas e2 studio Common Components (23.10.0.R20231006-1456)

Renesas e2 studio Common Components for ARM Devices (23.10.0.R20231006-1456)

Renesas e2 studio Tools (23.10.0.R20231006-1456)

INTER(ES) INTREERD)
Size of install: 742.6 MB

Temporary space required: 1.3 GB
Available: 573.8 GB

v202310202041 User: All Users < Back AVAR=) Cancel

25 AR b—=)L — HRETA XHkE
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8) BMY Z ko7 R—T
A4 2R F—=ILF % “GNU ARM Embedded 12.2.MPACBTI-Rel1”. "LLVM Embedded Toolchain for Arm
17.01" OZFDMABELY T bz 7EEIRL, [Next] /R2 V&L TS, “Quick Install” %5&1R
LESEEF. COR—JERTIAFRA.

&4 Renesas RA Flexible Software Package (FSP) v5.0.0 with € studio 2023-10 Setup

a X
@\
Renesas RA Flexible Software Package (FSP) v5.0.0 with e* studio 2023-10 Setup RA
VA= BEMYIFITTEERLET .

KICE v Renesas RA
feE e Renesas FSP v5.0.0 5.0.0
GNU ARM Embedded 12.2.MPACBTI-Rel1 12.2-MPACBTI.Rel1
%ﬁf?‘fi LLVM Embedded Toolchain for Arm 17.0.1 17.0.1
e ~ [ | Renesas QE
©) B0 [] QE for Motor 12.0
YILIIT [] QE for Capacitive Touch 330
[] QE for BLE[RA,RE,RX] 16.0
[] QE for Display[RX,RA] 3.1.1
v [v] Renesas Al
Renesas Reality Al for RA 23.10.0
Renesas Reality Al Data Storage Tool 1.1.0

0 BOYIY0-FHRETT,

v202310202041 User: All Users < Back A2A=) Cancel

K26 AVAF=)L—EBNMYI b2z F70RR

Q) VI zT7RMICABWNLEFELELGFI VI ZANTLEE, [Next] TRIZEHFET

8 Renesas RA Flexible Software Package (FSP) v5.0.0 with e studio 2023-10 Setup O K
@-\
Renesas RA Flexible Software Package (FSP) v5.0.0 with e* studio 2023-10 Setup RA
&£I30% ROYILIITERERATREBL TS,
LR AR Renesas e? studio License Terms and Conditions for RENESAS e2 studio A
HAGIA L OpenlJDK License Agreement

This Renesas e2 studio license agreement ("Agreement”) is between the

e ARM DS-5 Toolchain Integrat ” o ) -
entity on whose behalf you are entering into this Agreement ("Client”) and

Renesas FSP v5.0.0

B Renesas Electronics Corporation, a Japanese company with its registered
Yok y GNU ARM Embedded 12.2.M o ffice at 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan (*Renesas”).
@ ey LLYM Embedded Toolchain f¢ 'YOU SHOULD READ THIS AGREEMENT CAREFULLY, AS IT CONSTITUTES A

Renesas Common Library EU| BINDING CONTRACT BETWEEN CLIENT AND RENESAS.

The Renesas |IDE Software (defined below) is intended for commercial use
by a company or corporation only and is not designed, developed or
produced for any private use or purpose. If you are an individual, or you

< > | [intend to install the Renesas IDE Software on behalf of an individual, or ~ ,

VIMIIPEHOE T CRELET, Print all..

v202310202041  User: All Users < Back LA s

Bl27 4AYRAF—IL— VYT T7EH
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(10)[a—FtAy R R=D
AA—PAZa2—I2EERTHa— AV FEZANLET, [Next] TRICEAFT .

o I TICRDON—U30M e?studio MM VA R—ILENTWREBEIEX, TFRERBIMNFL &S LRI
EEMZLIELERSHOLET,

EA Renesas RA Flexible Software Package (FSP) v5.0.0 with e? studio 2023-10 Setup

O X
@\
Renesas RA Flexible Software Package (FSP) v5.0.0 with e” studio 2023-10 Setup RA

KIT% BFERTDTILBLUTFA AT~y ME, ROBATICIERLSNET ¢

LR EE
HATIAR A=t AZa—-IN-T ‘ Renesas RA v5.0.0

R EE & TIAIERTTR)

B
VIkII7

I1EYA
OPER VL

v202310202041 User: All Users < Back AVARI Cancel

K28 A2Ab=L—Ya—bAvb

(1) BE]|R—CORNBEHERL TSN, [ VAL REVERTEA VR M—IDBEYFET,

I8 Renesas RA Flexible Software Package (FSP) v5.0.0 with €? studio 2023-10 Setup O X
- - - \
Renesas RA Flexible Software Package (FSP) v5.0.0 with e® studio 2023-10 Setup ‘ RA
£37% Y AR = OE S =
I
HLERIEAE AYAM=NEBYIAITT
HAGVAR « Renesas e_2 studio v23.10.0.R20231006-1456
HaEE « Java Runtime v17.0.0
« Renesas FSP Smart Configurator Core v9.3.0.v20231003-1907
Ehn - Renesas RA v23.10.0.v20230912-1036
YIkITY - Git integration for Eclipse v6.7.0.202309050840-r
S4EYA « TM Terminal v4.5.100
. « Japanese Language Support v4.5.100
Ya-knvk + Babel Language Pack for eclipse in Japanese (89.83%) v4.26.0.v20230220105658
@ = « Babel Language Pack for mylyn in Japanese (85.22%) v4.26.0.v20230220105658
« Babel Language Pack for tools.cdt in Japanese (77.87%) v4.26.0.v20230220105658
« Just) Adoptium Open)DK Hotspot JRE Complete v17.0.8.v20230801-1951
« TM Terminal v11.3.1.202309150108
« TM Terminal Control v11.3.1.202309150117 v
v202310202041 User: All Users Next > AVAR- Cancel

29 AR P—)L —HE
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(12)[OK] RE VWL TA VR F—ILERT LET,

A Renesas RA Flexible Software Package (FSP) v5.0.0 with e? studio 2023-10 Setup O X
) 9

Renesas RA Flexible Software Package (FSP) v5.0.0 with e? studio 2023-10 Setup ‘ RA

k3% Renesas RA Flexible Software Package (FSP) v5.0.0 with e? studio 2023-100)1 YA b= )LA'52 T LEL Tz,

£
L OKESYyIL TEIL T,
AAFNARX
L

#hE [ Launch e2 studio?

B View Release Notes?

YI+II7 View What's New?

1V View Renesas FSP User Manual?

Y3-+thyk

w=

i3yl WL/
AVAR=I.

OF 1=

Renesas FSP: C:¥Renesas¥RA¥e2studio v2023-10 fsp v5.0.0

Renesas FSP User Manual: C:¥Renesas¥RA¥e2studio v2023-10 fsp v5.0.0

GCC ARM Embedded: C:¥Renesas¥RA¥eZstudio v2023-10 fsp v5.0.0%toolchains¥gcc arm

LLVM Embedded Toolchain for Arm: C:¥Renesas¥RA¥e2studio v2023-10 fsp v5.0.0¥toolchains¥llvm arm

v202310202041 User: All Users < Back Next > | Cancel
E210 4 YA =)L —AA VA =ILDET
R20UT5210JJ0101 Rev.1.01 RENESAS Page 11 of 121
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2.2 e? studio & FSP OERIA > X =)L
CHDETIE. ULTOavHR—2 FHRARICA VR F—IILT BIEENOFIEEHBALET,

e e?studio
e GCC ARM Embedded Compiler
e LAY X Flexible Software Package (FSP)

FFSPO/IN—2 3 2k > THEEL TLVA e? studio & GCC ARM Embedded Compiler /83— 3 AR E
S2TWET, 41 VA F—ILHIZFSPDR—CTRIELTWAN—U 3 U ECHERCESL,

2.21 e? studio DA VX +—JL
LTOFIET. RAZ7IJRAe2studioZdA VA R—J)LLTLEELY,

(1) e®studio 2023-10 (64 Ey b/N\—32) FITSA VA VA =5 FUTDEHRME I A—KLT
{f2&Ly,
https://www.renesas.com/jp/ja/software-tool/e-studio ® o> O— K| M5 TEEBHKEIRLE e studio
2023-10 Windows fi4 YA b—5 ] #4845 r0—F

2 FooO0—FLEI774ILEFEL, e?studiof VR F—S%EEIT S & e?studiof VR b—ILD o
H—RKR—IUHHEET,

(B) FTIZestudio MM VR F—ILENTWBEHEIEX, [FYyTIL—F] (4 VR b—ILFE e? studio DE
B) | [MYR =] GBIOBARIZA VR =)L) OFRELIRREINETT, EHDO/NN—2 a0 ERA
DBFICA VR M—=ILT B EELAEETT, [Next] R2 U TRIZEAFET,

&N Renesas e? studio 2023-10 Setup ] X

Renesas e’ studio 2023-10 Setup .2 E N ESAS

e2 studio version 23.4.0.R20230406-1341[ZF CIZA VA= ILENTWET,
fAZLE=WTTH ?

7y TIL-R

(&) version 23.10.0.R20231006-1456(c 79 77L- L&Y,
5P ¢ C¥Renesas¥e2_studio

@ 1A=

AOIZFRICA VA=V LET,

v202310061604 User: All Users < Back I Next > AVA = Cancel

B 2-11 e?studio EH/N—Pa DLV R =)L
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@ [MAYAR=LEA TIR=
AR =L EATEERLET,
[Lite Install] (Lite E— FT®DA > X k—JL) | [Standard Install] (7 KNV XA FE—FTODA VR b—
JL) | [CustomInstall] (B RZLE—KTDA VR L—IL) DBRENRTEINET,
[Lite Instal| Z:#8IRT B L E#HRLFETH. CZTIKERBADT=&. [Custom Instal] E— FEBIRLF
T, [Next] K2 U TRICEAHFET,

A Renesas e? studio 2023-10 Setup O X

Renesas e” studio 2023-10 Setup .IENESAS

AVAL=-547

e’ studio D1 VA M JVF 4 TEFERL TKLIEEW, F1TDFRICET BN TPEENDBEEORESEL. Z2EITVYI LTI,

Select Install Type:

_Lite Install (Recommended)
(L) Lite T-KT & studio E1YAF-JLLET,
T IOT-FE. EEREEECTA-NAL. YYTVETI-FREL TNy OBEOHEA VAN ILET,
_ Standard Install
() PRRYARE-KT ¢ studio £4 VA M-ILET,
~ IOT-FRE.EESNET Ry TP Z O OB ERREEE IR TI VAN ILET,

Custom Install

HAFLE-FT e? studio ZAVAMILET,
COE-FTE, AVAR-IT 2H4EEEZIRT BT LN TEEHT,

v202310061604 User: All Users < Back Next > I AVAR=)b Cancel

K212 A YRAF=IL—[A VR P=ILEAL T R=
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B) [£52F] "=
TIHILEDA VR =LK THSD “C:\Renesas\e2_studio” MBE SN TWNET,

ZEB.JZVUvIFDE AR ML EFEEBTEET, [Next] R2 U TRICEAFT .

N Renesas e studio 2023-10 Setup O X
Renesas e” studio 2023-10 Setup - 2E N ESAS
® s32% AYAR=IL T 1L M OBBHCEELE, ~
AYAL- )T ¢ C¥Renesas¥e2 studio
E=.]
°, BYIRIITIE, TTRAYAM-IENTVET,
A5 -3y MESHFI B T8
TOXYBECES ..
A2 A =L OHEGE
VA=V 2YTRIIT ¢
« Renesas e2 studio v23.10.0.R20231006-1456
« Java Runtime v17.0.0
- IAR Plugin Manager v1.1.0.202007251457
- Renesas e2 studio Common Components (Lite) v23.10.0.R20231006-1456 A
v202310061604 User: All Users < Back AVAR= Cancel
K213 AR =L = [&S5ZF]R—=D
6) [FRAR - T7IY]R—T
‘RA" ZBIRL T &L, BEICHELTHOTNAR T 73 £:ERAGETT .
[Next] R4 L TRICEHET,
[E Renesas e? studio 2023-10 Setup (] X
Renesas e’ studio 2023-10 Setup - IE N ESAS
AVA=TBTIAR-D73UEFRLET,
£I% A% RA
RA

Build, Debug & Code Generation support for Renesas RA devices

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

M AW RL78

RU78 Build, Debuqg & Code Generation support for Renesas RL78 devices

@ FR12- 773

O . RX
ah g Build, Debug & Code Generation support for Renesas RX devices
[] AW RH850
RH850 Debug support for Renesas RH850 devices
] AW RE
RE . .
Build & Debug support for Renesas RE devices

[JReNESAS SYneray
Build, Debug & Code Generation support for Renesas Synergy devices

] ¢ldialog DA

anenosasCompany— Build & Debug support for Renesas DA devices

Select All

v202310061604  User: All Users < Back AVAR= Cancel

B214 A YRF=)—=[TNAR-TF7II]R=D
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(7) [HhiR#gERE) R—2
AR M—ILT BILREMEE (EB/Nv Y. Git. RTOSOHYR— LTS5 02) ZBIRLTLESLY,
BELUNDEEZIAT AEEIECCTERENNVIFERLTERENHY T,

[Next] K2 >V TRIZEAET

N Renesas e? studio 2023-10 Setup O XK
2 .
Renesas e” studio 2023-10 Setup - IE NESAS
VAT DR EERLET,
$IC%F I./lj\l Japanese Language Support
TIAR-T73Y
P Chinese (Simplified) Language Support
OF =73 NG
u I/il\l Chinese (Traditional) Language Support
[/';"I\I Git Integration
o Git SCM Support
I/l';"l\l Terminals
S ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet
Select All

v202310061604  User: All Users < Back AVAR=Ib Cancel

K 2-15 4 VR b—JL — [HEiEHEE] R—O

(8) [N RA T A XhHe) R—T
9 “Renesas RA Family Support” &R L T2 &L, [Next] R2 U TRICEAET

&N Renesas e? studio 2023-10 Setup O X
2 .
Renesas e” studio 2023-10 Setup - IE N ESAS
7% AVAL-NTBIV-F Y MEERLET.
~
TIAZ-T731) % [¥) Renesas e2 studio Common Components (Full) (23.10.0.R20231006-1456)
AR AE . .
% [¥) Renesas e2 studio Common Components for ARM Devices (23.10.0.R20231006-1456)
@ HAFINAR
%ﬁg % [JRenesas e2 studio Tools (23.10.0.R20231006-1456)
% ¥ Renesas RA Family Support (23.10.0.R20231006-1456)
% [J Renesas RZ Family Support (23.10.0.R20231006-1456)
[¥]
IARTER(S) | IRTREER(D)
Size of install: 742.1 MB
v202310061604  User: All Users < Back AVAR=b Cancel
B 216 A 2R b= — [HREZTA XHEE R—D
R20UT5210JJ0101 Rev.1.01 RENESANS Page 15 of 121
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9) BMY I b z7IR—=D
“GCC Toolchains & Utilities” 2 7 Z#BZ=. "GNU ARM Embedded 12.2.MPACBTI-Rel1” m“LLVM
Embedded Toolchain for Arm 17.0.1”%3#1R L T'"GNU Arm Embedded Toolchain”/“LLVM Embedded
Toolchain for Arm 17.0.1"% 4 Y A b—J)LLZE T,

[Next] K2 VTRICEAFET,

E A3y MEROGVWRETREY I bz 7hH420 70800 0—FTERVLEDEENRTS
NBMY I b7 VA P—)LTEERAMN, studio DA VR F—LIEKRITHZEMNTESE

ED
E? Renesas e studio 2023-10 Setup O o
2 .
Renesas e” studio 2023-10 Setup - QENESﬂS
A2A =T HEMVIFITPERRLES,
+ICE . [ Renesas E1, E20 Self-Checking Program V1,01.00 v1,01.00 1000 B N
T’J{.{R r?j"'_‘-: u bl I'iﬂ.’_ Toolchains 88 Utilities
) | GMU ARM Embedded 12.2.MPACETI-Rel1 12.2.1.20230214 1000 B ]
R [ ] GMU ARM Embedded 10.3 2021.10 10.3.0.202110 1000 B
HAFNAX [ ] GMNU ARM Embedded 9.3.1 2020g2 9.3.1.2020g2 1000 B
e EA LLVM Embedded Toolchain for Arm 17.0.1 937.6 MB
Ehﬂ I oolchain for Arm 1T81.3 181.3 1.2 B
@ w [_] Renesas FSP
YIkoxy [ Renesas FSP v5.1.0 5.1.0 117.7 MB
[ Renesas FSP v5.0.1 5.0.1 1145 MB
[] Renesas FSP v5.0.0 5000 1149 MB
[[] Renesas FSP v4.6.0 4.5.0 101.2 MB
[[] Renesas F5F v4.5.0 4.5.0 8.2 MB
W
3325 MBOS OV O-FHBETT .,
v202310061604  User: All Users < Back Mext = 1A = Cancel

K217 A2VRAM=)IL—[EBNMYI Oz T7IR—-D
(W10 G P8
VI M 7RHOEEEZHRELEDSE, REWFEFELELFI VI EANT [Next] R2 V&L
TLEEW, AEVWVETEWMVMESIEA VA F—ILEZRETEEE A,
anra—ravk
ARA—RAZa2—([CERT S a— LAY FRZEAALET, [Next] RE U TRICEHET,
(12) &
[MYR =] RE2UZEHLTe?studioEA4 VA R—ILLTLEELY,

(13) 4 ¥R h—JLeh...

AR P=ILDBFEYET, BIRL-EMY IOz 7IZE->TIK, ZOA VR =5 RBTEFHL
FTOCTHEHEIZK > TEEZITOTLESLY,

R20UT5210JJ0101 Rev.1.01 RENESAS Page 16 of 121
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2.2.2 GNU Arm Embedded Toolchain D% E

GNU Arm Embedded Toolchain [& e2 studio D4 VXA b—JLERIBREIZA VA F—ILTEET, =, BRHFIZA Y
A bF—ILETFIZ, e?studio DA R F—JLRIZHIEA VA F—ILT BRI ELTEET,

GNU Arm Embedded Toolchain Z3li&4 X b—ILT BIZIE. LTOFIEEETLTLEELY,

(1) LAY R RA 77 3 MNHYR— k9% GNU Arm Embedded Toolchain @ 12.2.rel /\—< 3 > (arm-gnu-
toolchain-12.2.rel1-mingw-w64-i686-arm-none-eabi.exe) #RDIGFHMNA LA A—RKLET,
https://developer.arm.com/downloads/-/arm-gnu-toolchain-downloads

(2) "R k PC T GNU Arm Embedded Toolchain DA Y X k—5%E{TLET,
B) AR M—ILTEHEBEERLET ., 1 VX M—LEERDEET [Yes] Z:EIRL TLIZELY,
(4) TR =L 4HF—FTIE, $RTTIAHILFEEDEFFIZLET,

(5) [Install wizard Complete] DEEMNR T S Nf= 5. “Add path to environment variable” Z:#3R L. [Finish]
REVERLTA VA M—ILERETLET,

2.23 JL#HY R RA Flexible Software Package (FSP) M4 X F—JL
FSP #Rlli&4 VR b—ILF BIZIE. UTOFIEZETLTLIEELY,

(1) GitHub MILRH R RA 77 2 1) - ¥4~ 02> kB—75 A Flexible Software Package (FSP) MO~X—2
IZ79EALTLESLY,
https://github.com/renesas/fsp/releases

(2) REDFSP /Ry r—T A4 VR h—S (“FSP_Packs_<version>.exe”) #4A— KL TLEEL,
FSPIXYHT—VA VR M=FI2E, FSANSA4TS Y, HTIMLIROA—H—XI =217 JL. readme
T7ALREFENTVET,

MD5 Checksums

* FSP_Packs_v5.0.0.zip 669b14f09baddf3f124bc22f8cd11a84

s FSP_Packs v5.0.0.exe e6c10f42bfaba2bfaa59a5b4abfcdel2

¢ fsp_documentation_v5.0.0.zip cbc95d60af9955fdc161af048a026268

» setup_fsp_v5_0_0_e2s_v2023-10.exe e287c88e5ac12{7bB82996a1a2af9cf6f

» setup_fsp_v5_0_0_e2s_v2023-10.Applmage 7801a3a269e8639200f9ab66bc3734ab
¢ setup_fsp_v5_0_0_rasc_v2023-10.exe 27c30bd4707d97fd7979230c6chbe3b28

¢ setup_fsp_v5_0_0_rasc_v2023-10.Applmage 47bc45b2ca8388d9b77d82aa56499f6a
* MDK_Device_Packs_v5.0.0.zip bac7c614a09d2718becc62b17e760adb

v Assets 10

@fspidocumentaﬂonfvS‘(].().zip 23.2 MB 4 days ago
I DFSP_Packs_v5.0.0.exe I 137 MB 4 days ago
@FSP_Packs_vS‘O.D.zip 115 MB 4 days ago
@MDK?DeviceﬁPa:ksﬁvS‘0.0.zip 32.1 MB 4 days ago
Dsetup_fsp_v5_0_0_e2s v2023-10.Applmage 157 GB 4 days ago
setun fsn v5 0 0 e2s v2023-10.exe 198 GR 4 davs ano

B218 A4 YA L= —FSP Ry —SDEIvA—FR
(3) EftttDH 5 e?studio M1 VA F—ILEFEATHSHZ L. e?studio NEFTHFTHEWI EZHRELTLEE
Sy, Ff-, A VR b—)LHE e? studio ZEITLENTL &Y,
(4) FSP IRy r—I A4 DR =5 F%FTL TSI, [Next] TRIZEAF T,
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(5) [lAgree] 20 ) v o LT, MFRICABL T &L,
(6) e?studio A4 >R b—J)LLT=Z#+I/LF (ffl : C:\Renesas\e2_studio) #:EIRL. [Installl RZ > ZEHL
TLZEL,

{4 Renesas FSP v5.0.0 Setup - X

Choose Install Location

a 2 EN ESAS Choose the folder in which to install Renesas FSP v5.0.0.

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

Browse to folder where e2 studio is installed

C:¥Renesas¥e2_studio¥ l E Browse... I

Space required: 190.9 MB
Space available: 571.1GB

< Back Install Cancel

B 219 A 2R F—ILEDREIR
(7) [Finish) R2 &ML TA VR M—ILERTLET,
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2.3 e?studio DEH

e?studio ZEIHT BIZIE. HLLWVA—T 30D e?studiof VA M—5 (FS5SY b ITH—LA VAR M—=5FFIE
BED?studiof VA F—3) #EFLET, A VA M—5DEYO—FFEIZ 28 ARl &
SHELTLEELY,

A VA R=IVEHDN—D 307 EEZLEVESITEELTLEEL, e?studio DEFHAIIZ, [BAA—D 3
EFFUAVAR=ILLET, BANA=Da v EFN—Ca v ERAFRALEEWGAK. HILWI AL EERL
TEDIANEEZHTHN—2a DA VR M—ILEIZLET,

24 FSP OESH

FSP#E#H T BIZIE, ILWNAN—S3 VD FSPA VR M—5%FEFTLET, 1 VA M—5DF 00— FF|E
£, 223 JL+% X RAFlexible Software Package (FSP) M4 YR k—JL] #SBLTL &L,

25 e?studio7 142X —JL

e?studio M7 >4 VX b—JLIX. Windows OS TOREDTAT S LT VA VA F—ILFIBETITAET,
(1) [RE—F] =[Oy FA—ILNRRIL] - [TAT S LERRE ZRIRLET,
(2) A VR M=IVFEAFTOTSLDY R ML, “e?studio” & RL., [TUoA1 VR F—=ILU)] RE U ZEHL
TS,
@) [FYA VA= EFAT7ATRYIAD [TV R2 UZBLTHIBREETLTLESL,

TFoA VR M—IILREOFRRIZ, e?studio (T4 VR F—ILEMNSHIBREN, WindowsDa3—hhAy bAZa
—HHIBREhET,

oy bA—LARIVIZEET S e studio MRIRSNBLA, 7oA VA F—)LINTERZNZEIE, LUTOD
TANFIZHDIT oA VA M—ZZEERITLTEZEL,
{€? studio M4 > X k—)L 7 # JL & }uninstall/uninstall.exe
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2.6 Keil MDK & U IAREWARMARARY—F a2V 74T Lb—3DA4A VR =)L

RARY—hk-a2vT7445L—4% (RASC) &, H— F/\—FT 4 & D IDE (Keil MDK & & U IAR EWARM) %
FRTBEIC, LAY ARATZF7ZIY -4y 0arr0—5mAIFTFTOC Y FRIZTFNSAAN—FI T T7D%
E (VOO BRECHFENYLBTHE) YFSPY I bz 7avi—32Y FOWEMEZEITHES TR by T7
T)H5—232T9,

UTOFIETRASCA VA =58 oA0—FLTA VR F—ILLTLESLY,

(1) GitHub DILAFH R RA T 731 - ¥4~ B> bO—FH Flexible Software Package (FSP) OR—Y

IZ7O9EALTLESLY,
https://qgithub.com/renesas/fsp/releases

(2) RASC A4 >R b—35 (“setup_fsp<version> rasc_<version >.exe”) #4542 A— KL TLIEELY,

Vv 5 .0 . O [: Latest :]

Release Notes

Flexible Software Package (FSP) for Renesas RA MCU Family, version 5.0.0.
Minimum e2 studio version for FSP 5.0.0 is e2 studio 2023-10
Download the FSP with e2 studio Windows installer for this release, setup_fsp_v5_0_0_e2s v2023-10.exe, from here.

Download the FSP with e2 studio Linux Applmage for this release, setup_fsp_v5_0_0_e2s_v2023-10.Applmage, from here.
Refer to https://en-support.renesas.com/knowledgeBase/19934358 for information on installing e2 studio and related

software components in a Linux PC.

If using IAR or Keil MDK, download the Renesas Advanced Smart Configurator for this release, setup_fsp_v5_0_0_rasc_v2023-

10.exe, from here.

All installers are available in the Assets section of this release.

Refer to the README.md in the FSP root folder for setup instructions, hardware details, and related links.

Tools

Arm GNU Toolchain: 12.2

220 f YR F—J) —RASCIRYHFr—SHHEHYA—FK
B) A VA= ITF7ANERITLET,
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(4) [£52F|R—=D
TIAIL D ITAIEEFERHT HH.
[Next] CRIZEHET,

HENI[ER..]JZVIVVI LT IHINETEZERBTEET,

[ Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup O X
@\
Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup RA
OFSIta AVAR- I FALT I DRBHTEELL, 2
AVAR=)VIERT ¢ C¥Renesas¥RA¥sc v2023-10_fsp_v5.0.0
=3
° BYTMITTHE, TTAVAR-NENTUET,
25—y MERHFI R RTAE
TO¥VREFEE..
VA= IVDEER
AYA=VTBYTIIT ¢
» FSP Smart Configurator v23.10.0.R20231006-1456
« Renesas RA Smart Configurator v23.10.0.v20230922-0951
« Java Runtime v17.0.0
« openjtx.media.feature v17.0.6.202303271016
« openjfx.standard feature v17.0.6.202303271016 v
v202310202041 User: All Users < Back AVA =]k Cancel
K221 4R =L —[&32F]R—D
- == s ~ < —fo [ —
(5) VIZFOz7RNICABWEETFELELFI VI EANTILESL, [Next] TRIZEAFET .

24 Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup

Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup

ROVINITTRRIERATREL TS,

O X
@'\

FSP Smart Configurator
Renesas FSP v5.0.0

FEITPERIDFEAIC

Renesas Common Library EULA

License Terms and Conditions for RENESAS e2 studio A

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

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

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

Print all...

v202310202041 User: All Users

Cancel

< Back AVAR-)b

E222 AR =IL— YT FHT7EH

R20UT5210JJ0101 Rev.1.01
Dec.12.24
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6) Ya—thy FREFERLTLESWL, [{ VA M-IV RE VERT ERISEHET

&M Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup O X

@\
Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup RA

£32% EERTOIILBLOTFAINADTI-FIYHE, ROBAFICIERENET :

IR

R AF—bAZa—-FI-T: ‘ Renesas Electronics Smart Configurator
@ va-thyh

& TIAWMEETR)

v202310202041 User: All Users <Back Next > AVAN=I Cancel

B223 A2XA =)L —3—bFhy b
(7) [OK| KRB V& |LTA VR F—LERTLET,

M Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup 1 X

3N
Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-10 Setup { RA

£37% Renesas RA Flexible Software Package (FSP) v5.0.0 with RA Smart Configurator 2023-1001 YA )i
S FETLELE,
3-khyt OKETU 97 L TELTLIZEW,
AYAR=)bH...
@ et Open Quick Start Guide?
' View Renesas FSP User Manual?

i Xvap LI M/
Renesas FSP: C:¥Renesas¥RA¥sc v2023-10 fsp v5.0.0
Renesas FSP User Manual: C:¥Renesas¥RA¥sc v2023-10 fsp v5.0.0

v202310202041 User: All Users < Back Next > Cancel

224 AR P—=)L —ARX—=ILDET

X : Keil MDK £ & U IAR EWARM T RASC #EHT 5 AEZDEHEMICDLVTIX, Renesas RA Smart
Configurator 7 4 w49 XA — bk H4 K] 8B L TS,

CDORFa ALK, RASCH#A4 VR b—JLLT= eclipse 74 ILAN®D Trasc_quick_start.html] THRZEET,

R20UT5210JJ0101 Rev.1.01 RENESAS Page 22 of 121
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3. 7AS Y FOER

COETIE, FIMRATOD Y FOERICDOWTHRALFET . e?studio lF. RISV FET CITHERT
EHE5BVAF—FERELTVWET, COVAHF—FE, ERATEIRATNSARELI—HFR—FIZEL=T
A2z FEERTEET,

RAAZ7AD Y bz RL—F TlE, ImFHER. BYRAH, VOV I ERERTERRET. RELGRKSA/1YD
FOTT7HRETEET,

Jao ) MEROFEIIZ, 2FE A VA b—JL] OHRBAICLIEADTFSP EY—ILFz—UMNKRR KPCIC
AR F—=ILENTWVWBIENIRETT,

3.1 TrustZone [ZHELTULWVEWTFNASRAOHHRRA 7O 19 FOERK

CDETIE, TrustZone IZHIE L TWEWTNAA RAADRATOC Y FOERRAEFEHBLET, TrustZone
ST/ RIZDWLTIE, 3.2 TrustZone ®iT/3\f RFADEFHFHRRA IO =9 FDER] 8B LTLE
=Ly,

e?studio TIXFTO Dz MEAICEHELG D+ F— FRARAESAhTWET, AP ) M, JETEHT/AA
RER—F, R=FLARLKFSANEHBELT, FRRATODS Y FEERTEET,

e? studio Z#EEIL, T—IAR—X T+ AERIRLET., UTOFIETHRERATO S Y FEHERLTK
(-l AN

(1) [Z 7 1 L] — [##E] — [Renesas C/C++ Project] — [Renesas RA|DIEIZER L ET,

& workspace - e? studio
TAIUE) | BEE) Y-AS) YIFIHUZIM FEF-RN) #&FR(A) JOJIVRP) Renesas Views Z1T(R) Renesas Al T42FIW) AJLJ(H)

FR(N) A+ R+N > " Renesas C/C++ Project > Renesas Debug

D71 IWEBEL()... [c2] Makefile Project with Existing Code Renesas RA I
Ly 2710 YAT LTV FERIL... ] C/C++ Project

Recent Files > [ JOYVIJHR)...

BIL3(C) Ctrl+w  [B C/C++ TOVIIHCEE (C/C++ F-Fr-581N)

FATELBWL) Ctrl+vIb+w 85 Y-R-2704

127515 Cirleg | TR -

341 JASxY FOER — FRTAC I FOERL
(2) “Renesas RA: Renesas RA C/C++ Project” T L— b EBIRLTL 23, [RAN] TRIZEHAET,

&) New C/C++ Project O X%

Templates for Renesas RA Project

Renesas RA C/C++ Project
ﬁ‘ Create an executable or static library C/C++ project for Renesas RA.

@ < 23(B) RN > ETE) ot

32 7O zy rER —RATOD Y FOER
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(@) FEY Y MERYAHF— KT, TAT Y MERERD K SICAALET,
Projectname : B2y b&ZANLET (fl : “RA_Tutorial’) .

TI7AIE-O5—2a DFERA GEBRLET, BOBHRIZTOS ) FEERLEEVWEEEF. ZOF
TV IRV REEIRTTICHLLMERSEZAALET,

[RAN] TRIZEHFET,

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Name and Location

Project name

‘ RA_Tutorial

FIA -0 -3 V0O ERE D)

C:¥workspace¥RA_Tutorial

You can download more Renesas packs here

2 <E3(®) I RAN) > ﬂ KT E) FyUtl

B33 7Rz bR —HRRATOD Y MEEV 4 YF—F
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(@) TNAZERDEE T, TNAREY—ILDEBREADLET,
Board : EK-RA6M3

Toolchains : JLAH X RA 77 2 V) AIZEE SNT=&#HD GNU Arm Embedded Toolchain Z:Z#IRLE£T
({5l : GCC ARM Embedded 12.2.1.arm-12-mpcbt) .

Debugger : J-Link ARM
ZTOMETRTTIAHILMEEDEFICLET,
[RA] TRIZEAFET,

ﬁ Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Device and Tools Selection

Device Selection
Board Description

Evaluation kit for RA6M3 MCU Group

FSP Version: |5.0.0 hd

Board: | EK-RAG6MS3 v

Visit https://www.renesas.com/ra/ek-rabm3 to get
Device: R7FABM3AH3CFC kit user's manual, quick start guide, errata, design
package, example projects, etc.

Core: CcM4
Language: ®Cc OC++ Device Details
TrustZone No
Pins 176
Processor Cortex-M4
Toolchains Debugger
GNU ARM Embedded J-Link ARM v
LLVM Embedded Toolchain for Arm
12.2.1.arm-12-mpacbt ~
@ <B23® [ x> | #TE S

K34 7Oz FOER — T8 ZADER
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(5) Build Artifact Selection : Executable &R L £ 7,
RTOS Selection : No RTOS #:#iRL £ 7,

Q Renesas RA C/C++ Project 1 X

Renesas RA C/C++ Project —

Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

(® Executable No RTOS v
® 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

<E3® | xAmN> KT E) Frutl

B 3-5 Artifact & RTOS D®iR
6) 7Oy bToTL— MEROEET. Blinky DT> TL—FEERLET,

Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project (S—

Project Template Selection

Project Template Selection

® (}' Bare Metal - Blinky

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

[Renesas.RA.5.0.0.pack]

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

[Renesas.RA.5.0.0.pack]

Code Generation Settings

Use Renesas Code Formatter

@ <E3E | s Frvtlh
®36 Joozy bR — TPz bToIL—+
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(7) BETIREVERTEFRTOD LI FHIMERENET,

[FSP Configuration] N\—ARY T4 TERLK LS A v E—UNRRINBDEENHY EFT, I\—ARY
T4 TERLL]I EBIRLTRAWVLTLZELY,

(Eclipse T [I\—ZXRY T4 T LlF. HBODLLODRA VEEL—2HAEDETLAT I LEER
LI-tD%EELET, )

e?studio MERT AFHBE TR o MZIEK, [FRY Y IV RTO—5—]Ea—, [RATOD Y
Fav o459 L—>30IT 448 Ea—, [Visualization] Ea—#H ELBE L —NEESATLET,

& workspace - RA _Tutorial/configuration.xm! - e? studio

= X
J74V(E) R|EE) FET-FN) BRA) TOJTTMP) Renesas Views ZET(R) Renesas Al J4YFIW) AILTH)
B -4~ 2 i Q59| FEc/ce+ 1k FSP Configuration
[ 70919+ 19270-5- X -5y & = O| Jf RA Tutorial] FSP Configuration X = O J|°7 FSP Visualization X =0
v I=5 RA Tutorial q q (5] = . = >
- - >
(o Includes Einieonfiguration Generate Project Content L] | I L4
®n Select Pin Configurati il Export to CSV file [i-] Configure Pin Driver Warni
f‘ragen . eled in Configuration port to ile |z=| Configure Pin Driver Warnings VisualizationE 2—
8 src Javz7h RATEI= D} N
o = -EK pi g ig avx
_ T7270—-5— ‘ RA6M3-EK pincfg V‘ Manage configurations. 7 av
(= Debug N oo
. - ¥ 747 b—var
(= ra_cfg Ea— Generate data: |g_bsp_pin_cfg .
= script 747
43 configuration.xml Pin Selection {= [+ |- |% Pin Configuration - @b i @
X! RA Tutorial Debug_Flat.launch
- . Name Value Link
(2) Developer Assistance Type fiter text
v+ Ports ~
v PO
v P1
v P2 < >
v R v
< >
WmTHE mTES
Summary BSP Clocks | Pins Interrupts | Event Links| Stacks| Components » ABl
O Fortz- x |81 rmE| @ zv-k-75945- Mmg~—08
RA_Tutorial
_ & P
yy—z O/t &
v E®
iV s /RA _Tutorial
yyy false v
< >

K37 7AaSz)Y bOER —FHRITOSzY FOE2L—

R20UT5210JJ0101 Rev.1.01 RENESAS Page 27 of 121
Dec.12.24




RAZ7 3 LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

3.2 TrustZone MiET /N1 AADFHRRA TOS Y FOERK

CDETIX, TrustZone ®iT/NA AADRATOC Y FOERAERZFERBALEIT, TrustZone IZxfhs L TLY
BWNTNA RIZDWTIE. 3.1 TrustZone ITHRIGE L TLWEWTF A READOFHRMRA O 5 FOERI %
SHBLTLESL,

Arm TrustZone 74/ A TIE, X278 &VEELFaT7RADT IV r— 3 VEOTAS 4 MERHTE
BE 9, RAArm TrustZone W —ILDFMIZ DL TIE, UTDY V9 #SRBLTLESLY,
https://www.renesas.com/document/apn/ra-arm-trustzone-tooling-primer.

25w hFOCH b (TrustZonelZxtiG LEWT O T H b)) TlEE, EXaTaR—F 423 DHEVED
SEfELIZELFET 7 7ML EERTHDT, 2—5 v b TN/ A TEBETTHDICTHELTLET,

321 75y k7YY F (TrustZone [THIELTWWVEW A TS B)
HFROISy O H kb (TrustZone [T LTWWEWT Oz ) IFUTOFIETHERLET .

(1) A*=—a—mi5, [774I)] - [H#R] — [Renesas C/C++ Project] — [Renesas RA] DJEIZEIRLFET,
(2) “Renesas RA: Renesas RA C/C++ Project” T 7L — FEBIRL T &L, [RAN] TRIZCEAFET,
B) 7Oy MERI 4 —FKT, 7O MERERDELSICAALET,

Projectname : 7Ry bEEANLET (il : “RA_Flat”) .

TI7AIbk-O5—2a3 0FER BRLET, AOEHRIZTES Y FEERLEEVWEEE., COF
TYIRYIREERETICHLIMERREZ A LET,

[RAN] TRIZEAFT,

@ Renesas RA C/C++ Project O X

Renesas RA C/C++ Project _

Project Name and Location

Project name

I RA Flaf I

T4k 07 -Y3VOERD)
C:¥workspace¥RA_Flat £83(

0
=

You can download more Renesas packs here

@ < E3(@) EAN) > |ﬂ “©7(F) Yol
B38 JAYzy) FOEM —FHRRATOS Y FMEEV 4 F—F
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(4) TNAREY—ILBIROEBE T, TNAIREY—ILDEREANLET,
Board : EK-RA6M4

Toolchains : JLAH X RA 77 2 V) AIZEE SN1=&#H D GNU Arm Embedded Toolchain Z:Z&IRLE£T
({5l : GCC ARM Embedded 12.2.1.arm-12-mpacbti-3) ,

Debugger : J-Link ARM
ZTOMETRTTIAHILMEREDEFICLET,
[RA] TRIZEAFET,

ﬁ Renesas RA C/C++ Project O X
Renesas RA C/C++ Project —
Device and Tools Selection
Device Selection
FSP Version: |5.0.0 | Board Description
: " Evaluation kit for RA6M4 MCU Group
Board:  |EK-RA6M4 1
Visit https://www.renesas.com/ra/ek-rabm4 to get kit user’
Device: R7FA6MAAF3CFB s manual, quick start guide, errata, design package,
Core: cM33 example projects, etc.
Language: @ C (O C++ Device Details
TrustZone Yes
Pins 144
Processor Cortex-M33
Toolchains Debugger
GNU ARM Embedded J-Link ARM v
LLVM Embedded Toolchain for Arm
12.2.1.arm-12-mpacbti-3. ~
@ <258 | =anws> | BT EF *vu)
B39 FAZxY FOER — T34 XRDER
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(5) Project Type Selection : Flat (Non-TrustZone) Project &R L £ 3,

a Renesas RA C/C++ Project O X
Renesas RA C/C++ Project —
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
@ < E3@) ETE Frl
A V
310 Faszy a4 TORER
(6) Build Artifact Selection : Executable &R L £ 7,
RTOS Selection : No RTOS ##{RLFT .
Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project
Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

(® Executable INO RTOS

® Project builds to an executable file

(O Static Library
* Project builds to a static library file

(O Executable Using an RA Static Library
* Project builds to an executable file
# Project uses an existing RA static library project

< E3(B) SRAN) >

#TE

*yvell

B 3-11 Artifact & RTOS 0O:&iR

R20UT5210JJ0101 Rev.1.01 RENESAS
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(7) 7Sz bFUTL—MRIROBEET, T TL—FEBIRLTLESLY (B : Blinky) ., [#8T]7R
AvEBRTETOS Y FAMERESNET,

Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Project Template Selection

Project Template Selection

® (: Bare Metal - Blinky

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

[Renesas.RA.5.0.0.pack]

O (: Bare Metal - Minimal
Bare metal FSP project that includes BSP This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas.RA.5.0.0.pack]

Code Generation Settings

Use Renesas Code Formatter

@ < E3E TAN) > Fovell
®312 Jozy b — TaSz Y rTFUTL—F
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8) 7RCxY rEEREVUYY L, “TADI I FOEL R ZERL TS, FAS Y FHELL

ElLFEhES,

) workspace - RA_Flat/configurationxml - e* studio — m| X
TJ7AINE) $BEE) Source FEH-MN) #F(A) FOJTYMP) Renesas Views FIT(R) Renesas Al T1YFIW) AJLT(H)
‘ B~ (=] = Q- Q %ﬂ ERic/c++ 45k FsP Configuration
i 70¥12b-19270-5- X = B | & [RA_Flat] FSP Configuration X = 8 7 FSP Visualization X = 8
ER Y ¢ o al[E
= 3 »
v 15 RA_Flat Summary Generate Project Content m £l i £
W& RqFy- .
[nl! Includes Project Summary RENESAS A
L;D‘[ﬂ
a Board: EK-RABM4
= ra_gen R
B src Device: R7FA6M4AF3CFB
~ Toolchain: GCC ARM Embedded
(> Debug . . .
Cora of Toolchain Version: 12.2.1.arm-12-mpacbti-34
—rra
- f FSP Version: 500
= sc”? " ' Project Type: Flat
14 configurationxm Location: C:/workspace/RA_Flat ==
X! RA_Flat Debug_Flat.launch
(@ Developer Assistance Selected software components v
=5 RA_Tutorial
Support i\ ==
Summary | BSP | Clocks | Pins | Interrupts| Event Links | Stacks Components > AEI
O Jortr— X [ mE @ av-k-J799- AlEYODE =08y x XSG EE-BEEBE-8-=O0
pirlivad COT EJVF- 39—l [RA_Flat]
arm-none-eapbil-size --TOrmat=Derkeley ~KA_Flat.eiT n
text data bss dec hex filename
3304 8 1176 4488 1188 RA_Flat.elf
I16:39:39 Build Finished. @ errors, © warnings. (took 7s.587ms) I
v
< > < >

E313 Az FOEIL FEY

3.3 BERAZAY Y FDAVER—F

BEORATOZ Y MIUTOFIETA v R— b TEET,
(1) [Z7AN] -1 R= M OIEISERLET

J7AINF) REE) Y-A©S) UIFIFUYIM FEF-MN) &

FHRN) Alt+ZIR+N >
T7AIEREL()...
L 774 -YAT LS TOV I MERL..

Recent Files >

FAL3(C) Ctrl+W

FATHALS(L) Ctrl+Z7h+W

R1Z(S) Ctrl+S

HEEMITREFA)..

IRUREE) Ctrl+/J7h+S

BIERFELHREICRTM

ZE(V)..

LEEEEM)... F2

Fi(F) F5

TEEIUXFDZEE(D) >
Ctrl+P

3 IIAB=-MO)...

FOIFAR) Alt+Enter

T—5 AR-ADFVEZ (W) >

BH

T

314 JOPzy boA vR—F+
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ISEAFET,

F AVR—b+T25T00H) FORMEEET B[, [—#%] — [Rename & Import Existing C/C++

Project into Workspace] Z:&R L TL 2 &Ly,

@) [MoR—FMEED K] BEFEITODLI FET—IRAR—ZAAN] ZERL TS, [RN] TR

@ rot-r

=i
T=RAT - I7A WKL ST ALY - oFR IOV bEIFRLET .

A Vik—b -4 -FOFER(ES) :

2N

v (=
(4 cMSIS Pack
’ =2 Rename & Import Existing C/C++ Project into Workspace

" Reneas Web¥ { b ED5 > /Il FOVTT
T Renesas CA78KOR (CS+) FOV17+
¥ Renesas CC-RX, CC-RL, $KUCC-RH (CS+) FOV17t+
L 7-n147-T74)

L 7740 2AT

L TN -FET7-h1 Tk o017+

| BETuYoET-0AR-2n |
Cl&e
= C/C++

| :)l
Bl

Ena

315 A UR— FHEDRR

@B) TRV bEAVR—NEET7—HAA4T - T7AILDOER 2BV, &0 [BR.]KR2>TTA

I MNAODTWBEBI 7ML (zip) ERIRLET,
BEIOS I A TAIWNFITRESNTVBREEIE, b—bk-Ta LI M) —0OFBIR 2RBATLSE

LY,
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4) AVR=—+95T0D027 FEBRLTHEETIREZVERLTIEZEL,

@ 1ot O X
JOSTIMEA SR~ —
EE#20) Eclipse JOYT/ MERBRTATALI M- BRLET, [_, /4
O W=t TALI M- DR D) L8 (R)
®) 7—H1 T 771 N DER(A): ‘ C:¥workspace¥RA _Tutorial.zip M I SB(R)... I
Jovzy F(P):
I RA_Tutorial(RA_Tutorial/) I TATER(S)
ERETATERD)
FEi(E)
A3y
FAMLETOVTY MR (H)
FOITY MET-IAR-AIZTE-(C)
LR TRE, FLAVHR-FLEFOVII ML)
[ 9-97AR-ALEECEET 570V FEET()
J-¥v7- 1ty
[ 7-%2- ey 707 bEEMRD HHR(W)...
FIRE)...
@ <R3(@) RAN) > Fvtl
3-16

(5) BIRLETOD Y A e?studio |2 vik—rEhZET,

ERI77AIVIZETFEEShATWWE IO Y FOER

i JoYmoh-19270-3- X

nry

=

v [ RA Tutorial
! Includes
“ra
™ ra_gen
2 src
= Debug
= ra_cfg
= script
{6 configuration.xml
|X| RA_Tutorial Debug_Flat.launch
@ Developer Assistance

317 A ViR—brEN=TRDH b+
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3 RARZTA4VIS4TS5)DERMEERA
CHDETIHERARATA4wISA4TSYDTOC Y bDERRE. BRILESA TS IOz 4S5BT 5
T2 FOERIZOWTHRBALET,

341 RBT4v935473)702x9 FOER

RARZET 49254 75)DTOSzy bEERTHFIEHZEUTIZRLET,

(1) [Z 7 4 L] — [##]] — [Renesas C/C++ Project] — [Renesas RA] DIEIZER L E T,
(2) “Renesas RA C/C++ Project” T T L— FEZBIRL T 2SN, [RAN] TRIZEHAFET S

&) New C/C++ Project O X

Templates for Renesas RA Project

C/C++

Renesas RA C/C++ Project
A ™ Create an executable or static library C/C++ project for Renesas RA.

@ <E3E) T (E) vl

E318 FoPzY rOERL — 547507022 FFUTL—FOER

B) 7O Y MERDEE T, REAT4v903473)702x) FOEMEADLTLEEW
(5 : RA_Lib) , [RAN] CTRIZHEHFT,

Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —_

Project Name and Location

Project name

[[ratio |

72407 -3V DOERD)
C:¥workspace¥RA_lib ZHE(R)..

You can download more Renesas packs here

@ <E3E) RAN) > =T *evel

B319 54735907029 FORE
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@) TNAREY—LEROEAT, R— FEBRLES (2 TIZEK-RABM3) . ZDMIFTRTT I+
IWHREREDEFLEL, [RN] TRIZCEAFT,

& Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Device and Tools Selection

Device Selection
Board Description

Evaluation kit for RA6M3 MCU Group

FSP Version: |5.0.0 e

Board: I EK-RAB6M3 & I

Visit https://www.renesas.com/ra/ek-rabm3 to get
Device: R7FAGM3AH3CFC kit user's manual, quick start guide, errata, design
package, example projects, etc.

Core: CM4

language: @ C (O C++ Device Details

TrustZone No
Pins 176
Processor Cortex-M4
Toolchains Debugger
GNU ARM Embedded J-Link ARM b

LLVM Embedded Toolchain for Arm

12.2.1.arm-12-mpach v

<E3m | mAN> “7E el

3-20 F/IAREY—ILDFER
(5) Build Artifact Selection : Static Library Z:#iR L EJ,
RTOS Selection : No RTOS #:&RLE T,
[R~N] TRIZEHET,

Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

() Executable INo RTOS v I

* 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
8 Project uses an existing RA static library project

@ <F3@) RAN) > “ETE *ovell
B 3-21 Artifact & RTOS DR
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6) 7YY bToTL— MERDEE T, “Bare Metal — Blinky" 7> FL— FEZIRL T ZELY,
BRTIRE2vERTETOS Y FOERSAET,

Q Renesas RA C/C++ Project O X
Renesas RA C/C++ Project —
Project Template Selection
Project Template Selection
. . A
@® (} 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.5.0.0.pack]
O (}' Bare Metal - Minimal
- Bare metal FSP project that includes BSP This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas.RA.5.0.0.pack] v
Code Generation Settings
Use Renesas Code Formatter
@ BT e 30 oot
—_ — Y — o
E3-22 S473VATAPzy bTFUTL—FOER
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(7) [FSP Configuration] /X\—XRY 71 TZHAC &S e?studio DA v E—IDRRRINDBZENHY £,
US—ZART T4 TR #BIRLTHALTEZ S,
(8) [Generate Project Content] %4 1) w4 LTLFZ&LY,

ﬂ workspace - RA_Lib/configuration.xml - e studio = O x ‘
IJ71IWE) MEE) FET-MN) #BFA) TOJITHP) Renesas Views E{T(R) Renesas Al J1/FIW) ALTH)
-/ Q& %-Q- Q | Ec/c++ 45 FSP Configuration 15 704
= B | "F FsP Visualization X = =]
G 70Y17+-19270-3- X 12 [RA_Lib) FSP Configuration Blae e »
~ 125 RA _Lib [Debug]
> bl Includes summary Generate Project Content
> Bra
 ra_gen Project Summary N A ~
v (B src
> @ hal_entry.c Boa.rd. EK-RABM3
> & Debug Device: R7FA6M3AH3CFC
N i it Toolchain: GCC ARM Embedded
! @ - sc;i i Toolchain Version: 12.2.1.arm-12-mpacbti-34
:""F con:l uration.xml ERE Yomom il
:% - |g i " ; Project Type: Flat
-ty i Location: C:iworkspace/RA_Lib </
Selected software components
v
Qimnla annlinatinn that hlinke an | EN Ka DTN inchidad & NN
m ”t @
< > Summag BSP Clocks Pins Interrupts| Event Links Stacks Components » ALB
O 7or7+- x| (2 mm| @ 29—+ T59Y - MmE - B |1y X kb #2-08~-=0
RA Lib RA FSP
yy—z  JOFA & 2
v &8
K2 /RA_Lib
u»g false
-3y C¥workspace¥RA_Lib
RIEEE AR 2023FE11H28 14:32:07
bt false V
< T >
=5 RA_Lib i

B3-23 547507007 FDER
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Q) [FR Y FTHVRTA—F—] Ea—T. RA_Lib\src\ T® “hal_entry.c” ZBHLNTL 2 &L,

F] hal_entry.c X |{°:? [RA_lib] FSP Configuration ‘ = O
2 #| * Copyright [2620-2823] Renesas Electronics Corporation and/or a
20
21 #include "hal_data.h"
22
23 void R_BSP_WarmStart(bsp_warm_start_event_t event);
24
25 extern bsp_leds_t g _bsp_leds;
26
28 ® * @brief Blinky example application[]
33 -void hal_entry (void)
34 {
35 - #if BSP_TZ_SECURE_BUILD
36
37 /* Enter non-secure code */
38 R_BSP_NonSecureEnter();
39 #endif
40
41 /* Define the units to be used with the software delay func
42 const bsp_delay_units_t bsp_delay_units = BSP_DELAY_UNITS_M.
43
44 /* Set the blink frequency (must be <= bsp_delay_units */

3-24 BE#F®D “hal_entry.c”
hal_entry()BE$t M & ¥ % hal_entry_lib()ICTEE L. hal_entry_lib)DEE #EMLFET,

ld hal_entry.c X |$§? [RA_lib] FSP Configuration ‘ = 8
2 #® * Copyright [2020-2023] Renesas Electronics Corporation and/or a

20

21 #include "hal_data.h"

22

23 void R_BSP_WarmStart(bsp_warm_start_event_t event);

24

25

26

28

33

34 1

35 - #if BSP_TZ_SECURE_BUILD

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

/* Define the units to be used with the software delay func
const bsp_delay_units_t bsp_delay_units = BSP_DELAY_UNITS_M.

/* Set the blink frequency (must be <= bsp_delay_units */ ,

3-25 ¥rL L “hal_entry.c”

R20UT5210JJ0101 Rev.1.01 RENESAS Page 39 of 121
Dec.12.24



RAZ7 3 LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

R L5473 7Rz FEELRTRE. RET4 99 54T5)T74)LbRA Liba" AEAEh
ij—o

i 70V I7270-7- X

v =5 RA _Lib [Debug]
vE 7-n17
0J libRA _Lib.a

it Includes

= script
42¢ configuration.xml

@ Developer Assistance

K326 EINRENFE=-RETF49954TFY)
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342 REAT49IS54T5UERFIOCzY FTCHEATS

BIE (341 REAT4wI53475U7TASY FOER) TERLIEZRE2 T4 995475 1)% RAERTT
A Y FCHEATSIAHEE. UTOFIETHBALES .
e RACEEEITIOCY F2ERT S

e RATAWIS4A4TS)TAYY FTEE LIz hal_entry_lib()BE#ZFUET LSICY—RXRa—F#%
ETET DS

e RACEEBEFTIACIY F42EIFRLTEITTS
LUTOFIEZERTLET,

(1) [Z 7 4 L] — [#1#]] — [Renesas C/C++ Project] — [Renesas RA] DIEIZEIR L E T,

(2) “Renesas RA C/C++ Project” T TL— FEERL TS, [RA] TRIZEAFET,

B) BTz FE “RA_App” ZAALTLIEEL, [RN] TRIZEAFET,

@) TNRAREY—ILERDEE T, R—FZBIRLFET (ZZTIKEK-RABM3) , TDMIETRTT 74+
IWEREDFEFFE L, [RN] TRIZEAFET,

(5) [Build Artifact and RTOS Selection] BT T. “Executable” Z#EiRL 9, “RTOS Selection” [&. “No
RTOS” #:ZIRL T &L, [RAN]REZUEHLET,

¥ :  [Build Artifact and RTOS Selection] B Tl “Executable Using an RA Static Library” [X:#IRTEF

A,

Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

(®) Executable No RTOS v

® Project builds to an executable file

(O 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

@ <R30 ZAN > | =T (E Fevel

B 3-27 Artifact & RTOS MD:&iR
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6) 7Rz bTUTL— MERDEE T, “Bare Metal — Minimal” 7> 7 L— FZZBIRL T LY,
HRTIREVERTETOS Y FAMERENET,

3 Renesas RA C/C++ Project O x

Renesas RA C/C++ Project —

Project Template Selection

Project Template Selection

O |

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.5.0.0.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.5.0.0.pack]

Code Generation Settings

Use Renesas Code Formatter

@ < E3() RAN) > vl
®3-28 Yy bOKEE — TSI FTFUTL—F
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(7) EREAHDRASA TS EBMLTLEEELY,
Jaszy FTONRT 4 DHRE -
— [E% %] — [Libraries] — [Libraries (-1)] 'ﬂa —"RA _Lib" DIBIZERL TEMLET,
— [E%5E] — [Libraries] — [Libraries search path (-L)] 'ﬂa — "${workspace_loc:/RA_Lib/Debug}"®IEIZ
EIRLTEMLES,
— [BEALTHALCSRE2UERLET,

@ 70/t 1:RA AP o
(240525 s o
UYy-A -
v C/C++ EIVF
Y-WFIA V- IT49— Configuration: |Debug [77747] v mHoEE.
CIFE#
e/
it ® Y- WEE | Toolchain & ELF-27v7| P ELFRRH| & /A7Y—1t-9-| @ 15—/
-E"EE _ —
C/C++ —AZ [..-:_'\%Target Processor e 2k Ay
Renesas QF ‘Cﬁ Optimization =A Lb
3 Warnings =
Task Tags L_" g _
Validation (% Debugging
EIA- v %) GNU Arm Cross Assembler
JOVIIb-R—Fv- (% Preprocessor
JOYThrEE (% Includes
= :
=T/ TNYTE=E (22 Warnings

(%2 Miscellaneous
v £ GNU Arm Cross C Compiler
(% Preprocessor
(% Includes
(% Optimization

LLE Warnings
(%2 Miscellaneous

v 3 GNU Arm Cross C Linker Library search path (-L) iU 8 §l &
5 General

(22 Miscellaneous
v %) GNU Arm Cross Create Flash Image v

':3/' BALTELS S Pad%

ﬂI?II
it

E329 Az FAanTF14D
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®) [FRY Y FTHRTA—5—] Ea—T. RA_App\src\. T “hal_entry.c” ZBALNTL FZ&LY,

g hal_entry.c < g hal_entry.c %,f} [RA_lib] FSP Configurat... ‘1,;’:,?‘ [RA_App] FSP Configurat... = O
1 ¥include "hal_data.h" A
2
3 FSP_CPP_HEADER
4 void R_BSP_WarmStart(bsp_warm_start_event_t event);

5 FSP_CPP_FOOTER C
6
8 # * main() is generated by the RA Configuration editor and is use
11 - void hal_entry(void)
12 {
v=/13 /* ¢ add your own code here */
14
15 - #if BSP_TZ_SECURE_BUILD
16 /* Enter non-secure code */
17 R_BSP_NonSecureEnter();
18 #endif
19 3
2e
22 + * This function is called at various points during the startup
27 - void R_BSP_WarmStart(bsp_warm_start_event_t event)
28 {
29 - if (BSP_WARM _START_RESET == event) v

3-30 BE#F®D “hal_entry.c”
R_BSP_WarmStart()B# & ZNDEE ZHIBRLFT .

hal_entry()BES%tAIZ LED miBA S 4 75 1 % “hal_entry_lib()’ ZFFUH I a— F&EML., 5S4 TSUBHD
BEEZEMLET,

le] hal_entry.c X i8; [RA_App] FSP Configuration L€ hal_entry.c = O
1 #include "hal_data.h" ~

ER
I extern void hal entry lib(void); |

FSP_CPP_FOOTER

# * main() is generated by the RA Configuration editor and is used to generat
- void hal_entry(void)

{
% .add vour own code here */
| hal_entry 1ib();

=

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

}
- #if BSP_TZ_SECURE_BUILD

FSP_CPP_HEADER
BSP_CMSE_NONSECURE_ENTRY void template_nonsecure_callable ();

3-31 # LU “hal_entry.c”
Q) Z7FVHr— 37Oz H FEEILRLET,

(10)5 4 75 V) BE% “hal_entry_lib()” DFEUH LIEBIZTL—9HRA Y FE2BRELTRA App 700214 b
EETLET, TJL—9RA Y FDREAEIZONTIE, 1532 TL—49RqvrEa—] 28HBL
TLEEL,

R20UT5210JJ0101 Rev.1.01 RENESAS Page 44 of 121
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(MNTL—IRA rTTRT S LDOELE. ETEERALTLEZESV, LEDZRRBRSIES 475 JEHK
“hal_entry_lib()” NETENEZEZHRELET,

Q workspace - RA_App/src/hal_entry.c - e? studio — O X
Tr4IWE) BEE) V-A(S) YIPIFUIIM) FEF-MN) #FRA) TOJIJHP) Renesas Views R{T(R) Renesas Al J1VFIW) AJLT(H)

R Bie|pl@E@3 2R R HF-Q~l-im- _S Q. 69| @c/c+ i FSP Configuration 4§ /Ty
BEcares 1 o § = O || [€ mainc [¢] hal_entry.c X | [€] startup.c = 0O || 70919 19270-7- X =8 |5
|V [£7| RA_App Debug_Flat [Renesas GDB Hardware Debugging] #include "hal_data.h™ A 2% 7 8

~ 15 RA_App.elf [1] [cores: 0] ~ =5 RA_App ~

- FSP_CPP_HEADER -
v # Thread #1 1 (single core) [core: 0] (Suspended : TL—7HR1 V) extern void hal entry_lib(void); 1,‘-.b JAFY-
= hal_entry() at hal_entry.c:14 0x58c FSP_CPP_FOOTER - i Includes

= main() at main.c:5 0x596 Era

s arm-none-eabi-gdb (12.1) # * main() is generated by the RA Cc

N 5 A
B S d hal_ent d = ra_gen
p Renesas GDB server (Host) vox al_entry(void) v (B -9
= src
e — e n code here 3 hal ent
8 hal_entry_lib(); | kelb=Tennye
D >y vaF® 2 T b 20 T = (= Debug
o IVt X RER A u| R BEEE - #if BSP_TZ_SECURE_BUILD & ra cig
I V] s& hal_entry.c [{T: 14] [type: /\-R917] I /* Enter non-secure code */ = B "
R_BSP_NonSecureEnter(); — scrp
#endif i configuration.xm|
- JLinkLog.log
- #if BSP_TZ_SECURE_BUILD * RA App Debug Flatlink
X| RA_App Debug_Flat.launch
FSP_CPP_HEADER @ Developer Assistance
BSP_CMSE_NONSECURE_ENTRY void templ v B RA Lib
< > B 77 v
=TS |[BpRE® ~B-08-=5
RA_App Debug_Flat [Renesas GDB Hardware Debugging] [pid: 32]
SECMPUxxx, writing to address ©x@0000408 with data fcfffffffffffffffcfrffffffffffff... A
HowO-p#T
N=RO1 7Tl —HA A EPR L 28X5 8| FRELET,
IN=RO1 T Il =bRa TR L 2 ex5 90 RTELET.
4
< >
0x0000058¢ © 2505ns @ owr @B s

B3-32 77V45—23>7a0z9 FTODSA TS YBEBDET
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35 RAZASxz Y bavo49L—3 > IFa4

RAZTODzH rav T4 L—2avITa4 A Ea—(E. BEDTAD Y MERK (configuration) #RR
LET, Bkl “configurationxml” 7 7 A LICRBFESNATWET, AP Y MERDEREIZLL DHhDR—3
IZHFELTHY. BEAIZTOAD LY FOBREFTHESENTEET GFRFPIDOVIDERTE. FHTSF
SANBE) o FSANZIE, "W—FI2z7LRLDOYUYTLEEONS, RTOSHEDT TUr—avE
TEEHFET, TILFRALY FERADAVER—RU bk (E2a—TFTYIR, 3T+, ARVIGE) 3/RET
TEY,

Tz MERERETHICE, TP UTEHERELTIELEL,

e e?studio 1 ¥ KHOMDALEDRRT [FSP Configuration] /8S—AREY F 4 THABIREN TS Z & &5
BLTLESY, BREATULEWMESIE. [VM Y RIAZa— S [IS—ARY T 4 T - [183—RR
9T 4 T#HL] — [FDHh] — [FSP Configuration] DJEIZFEIR L TL ZELY,

o “configuration.xml” 7 7 4 JLAFAWLT WS Z &£ ZHRL TN,

ﬂ workspace - RA_Tutorial/configurationxml - e* studio

- O X

TPAIE) REE) FET-HN) BEA) JOJITHP) Renesas Views %T(R) Renesas Al DEDW) ALTH)
R Y D8t~ Q. | Bhc/ces {5 FSP Configuration ¥5 7/(uY
& FoJTar-19270-5- % = 0O i [RA_Tutorial] FSP Configuration X — L “T FSP Visualization =g
=k g o
; 8 4 ¥ »
5 RAFlat Summary ¥ Generate Poject Contnt | | 88 L2
~ =5 RA_Tutorial [Debug] Rz 2 - EERE
) Includes Project Summary RENESAS a
Era
9 ra_gen Board: EK-RABM3
T.l Sr; Device: R7FABM3AH3CFC
i Deb Toolchain: GCC ARM Embedded
L= LUebug . . . 19, . _
& ra.cl Toolchau-_l Version: 12.2.1.arm-12-mpacbti-34 -{E NESAS
b script FSP Version: 5.0.0
g A 'gmf ik Location: C:/workspace/RA_Tutorial =
X| RA_Tutorial Debug_Flat.launch hd

(?) Developer Assistance

AT ALEL T U ~—FEER
L T FSP Configuration®=f <

Summag BSP| Clocks Pins Interrupts Ewent Links | Stacks Components l » AH
O 7007~ x| [T Mm@ A3-+-7597- 8 =00 X x BERES~E~-9-=0
configuration.xml -RA_Tutorial <# T > RA_App Debug_Flat [Renesas GDB Hardware Debugging] Renesas GDB server (Host) (Terminated 20.
Yy=2 Jonst il
v i
gAX 45,606 /(1 +
¥ JRA _Tutorial/configuration.xml he
£ >

4% configuration.xml -RA_Tutorial

E3-33 RAZOT Y MR — [RA Oz bav 744G L—3 0T F 48] Ea—

RAZTAD Y bV I74JL—2aVITAR]Ea—ICIE8D2DOR—=T (27) B’HYET,
BEE (Summary) R—T%, 7Oz FOBEERRLET,
BSP R—UTIlE, FSPD/N\—Y 3>, RARKR— FDIEE. TN\A RZBIRTEET,

£~ 0w% (Clocks) . fmF (Pins) . E|Y3A# (Interrupts) . 1 R k>4 (Eventlinks) . A2y
(Stacks) . A viR—= > k (Components) R—ID/REFIELA T 3O THRABLET,
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351 #E (Summary) R—

[Summary] R—=2 (., BAEBIRLTWSTNASA R, R— K, RARAYVIZ bt z7aviR—RUbgE, 7R
D rOBEEZRTLET, £f-. YouTube @ ‘Renesas Presents’ F¥ U RILOFSP A—H—X37 =7 I E
BERLEYA rADY I HYET,

ALY FIZED2a—L"FTOx) FEEBMT S E. ZOFERIE [Summary] R—DIZHEMENFET,

i [RA Tutorial] FSP Configuration X =0
()
Summary Generate Project Content
i A
Project Summary RENESAS
Board: EK-RA6M3
. A=k, TR,
Device: R7FA6M3AH3CFC S LFr—> FsP
Toolchain: GCC ARM Embedded (ZRAT 258
Toolchain Version: 12.2.1.arm-12-mpacbti-34
FSP Version: 5.0.0
Project Type: Flat
Location: C:/workspace/RA Tutorial |
Selected software components
Simple application that blinks an LED. No RTOS included. v5.0.0 SO A ko
Board Support Package Common Files v5.0.0 EENTLS
I/O Port v5.0.0 V707
. JwR—x2 bk
Arm CMSIS Version 5 - Core (M) v5.9.0+renesas.0.fsp.5.0.0
Board support package for R7TFA6M3AH3CFC v5.0.0 v
@ ' I Z LA R SN L s
Support
Summary BSP. Clocks| Pins | Interrupts | Event Links | Stacks Components
3-34 [Summary] R—
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352 BSPR—Y

[BSP] R—TTlE, FSPD/NN—C 3y, R— K, TNARAEEIRTEET, CMSISHR— FDIFHRL COR—

Mo VR—FTEFEY,

“o¢ [RA_Tutorial] FSP Configuration X

Board Support Package Configuration

Device Selection

FSP version: 5.0.0

FSPM/\—<i 3 &R |

Board Details

Evaluation ki

= 8
()]

Generate Project Content

=
=, Restore De

CMSIS7h— M EHR%

Board: EK-RABM3 v || pg T LR—k
Visit https://www.renesas.com/ra/ek-rabm3 to get ki
Device: R7TFA6M3AH3CFC user's manual, quick start guide, errata, design
Core: cMa package, example projects, etc.
712 EER
RTOS: No RTOS
R— FEER

<

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

E 3-35 RAZFOP ¥ FER — [BSP] R—Y

[BSP] R—C %R &, BIRL-R—FTRETES 7O/ F oM e?studio® [TANRF ] Ea—IZRTEHh
F9, 7Oz FORBEIZIGLT, [FANRTF 4 Ea—TTONRT 1 Z2LEETEET,

{5 70V9+-14270-5- X =
=5 RA Flat

v ‘1'5 RA_Tutorial

S

[ni¥ Includes
£ ra
[ ra_gen
2 src
(= Debug
= ra_cfg
= script
‘ﬁj’ configuration.xml
X| RA_Tutorial Debug_Flat.launch
@ Developer Assistance

= O 4% [RA_Tutorial] FSP Configuration >

Board Support Package Configuration

Device Selection

Generate P

3 Restc

Board Details

FSP version: |5.0.0 >
. Evaluation kit for RA6M3 MCU Group
Board: EK-RAEGM3 || pug
Visit https://www.renesas.com/ra/ek-rabm3 to g¢
Device: R7FABM3AH3CFC user’s manual, quick start guide, errata, design p
Core: M4 example projects, etc.

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

O 07— x| 5 mm @ 2v-+- 7594 MEVYES § = O
EK-RA6M3
settings 0/ 1 i ~
v R7FABM3AH3CFC
part_number R7FA6M3AH3CFC
rom_size_bytes 2097152
ram_size_bytes 655360
data_flash_size_bytes 65536
package_style LQFP
package_pins 176
v RA6M3
series 6
~ RA6M3 Family v

B avy-) x

RA FSP

®3-36 A—FnFo/NFq

R20UT5210JJ0101 Rev.1.01
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3.53 40Oy M (Clocks Configuration) R—

[Clocks Configuration] R—CTlE, ZFF7USr—2avoMfivny v #RELEFT, Hhonv s TEIZ. &
AysyY—X, PLLERE. 7099 BREEEIRTEET,
sRy Y ERER (CGC) MFEFMIX. RAZ7IUDAI—H—XI=_aTIL : N—FOxzT7HRESBLTLES
LY,
LUFTOFIETTOS Y F2EHLET,
(M BELOVAYIEREDRAYTIIUYR D, BRELEZIMEZERLET,
F: OV ODENESON-EHEEBZ S L. EXFFIZEY, “1"I—IDARRINET,

2% [RA_Tutorial] FSP Configuration - g

0

Clocks Configuration Generate Project Content

3 Restore Defaults

XTAL 24MHz 1 > |CLK Div /2 ~ —>|CLK 120MHz ~
PLL Src: XTAL b I> PCLKA Div /2 ~ —> PCLKA 120MHz
PLL Div /2 4 > PCLKB Div /4 ~ —> PCLKB 60MHz
PLL Mul x20.0 M k> PCLKC Div /4 ~ —> PCLKC 60MHz
USBMCLK 24MHz PLL 240MHz —P|Clock Src: PLL ~ €= PCLKD Div /2 ~ —> PCLKD 120MHz
Clock Sre: HOCO
HOCO 20MHz v Clock Sre: MOCO SDCLK Enabled v —>{SDCLK 120MHz
Clock Sre: LOCO 1\
Clock Sre: XTAL - .
LOCO 32768Hz Clock Sre: SUBCLK BCLK Div /2 —> BCLK 120MHz
Clock Sre: PLL i’
MOCO 8MHz EBCLK Div /2 ~ —> EBCLK 60MHz
SUBCLK 32768Hz [ UCLK Div /5 ~ —> UCLK 48MHz
v
< >
Summary BSP |Clocks Pins| Interrupts Event Links Stacks Components
> . = >
K 3-37 RA 7O x4 F#R — [Clocks Configuration] R—
%27 *[RA _Tutorial] FSP Configuration < =0
o

Clocks Conﬁguratlon Generate Project Content

E2 Restore Defaults

XTAL 24MHz P ICLK Div /1 v —>||CLK 240MHz 2
1 PLL Src: XTAL b > PCLKA Div /2 ~ —> PCLKA 120MHz
PLL Div /2 ‘l( b \> PCLKB Div /4 ~ —2> PCLKB 60MHz
PLL Mul XZU.O‘L b > PCLKC Div /4 ~ —2 PCLKC 60MHz
USBMCLK 24MHz PLL 240MHz J( —> Clock Src: PLL ~ —&=> PCLKD Div /2 ~ —> PCLKD 120MHz
HOCO 20MHz SDCLK Enabled ~ —> SDCLK 120MHz
LOCO 32768Hz > BCLK Div /2 T ~ —> BCLK 120MHz
MOCO 8MHz EBCLK Div /2 ‘L ~ —> EBCLK 60MHz
SUBCLK 32768Hz [ UCLK Div /5 ~ —> UCLK 48MHz
L

Summary BSPI: klocks Pins | Interrupts | Event Links Stacks Components

3-38 #@EZHEE L -EDORTH
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(2) [Cri+S] F—R ET, TRz Y MERDBREERELET.
(3) [Generate Project Content] R2 V&L F T,

48k [RA_Tutorial] FSP Configuration 53 = 8
Clocks Configuration G
Generate Project Content
57 Restore Defaults
M
XTAL 24MHz & [CLE Div /2
PLL Src: XTAL e | PCLEA Div /2
PLL Div /2 w |= PCLEE Div /4
PLL Mul x20.0 e |= PCLEC Div /4
USBMCLK 24MHz | | [PLL2aomz — Clock Sre: PLL “ &= PCLKD Div /2
HOCO 20MHz ~ SDCLKout On
>
330 FOT1Y FREDER
°; SN s
(4) BIRLEY OV I RET. “bsp_clock _cfg.h” Z7 A ILHAEHFHINET,
[ JO0YTHR-I9A. % | = B | [RA_Tutorial] FSP Configuration \h bsp_clock_cfg.h X =
== 1 J* generated configuration header file - do not edit */
< 2 - #ifndef BSP_CLOCK_CFG_H_
IDCRA—F'“ . 3 #define BSP_CLOCK CFG_H_
v I RA_Tutorial [Debug] 4 #define BSP_CFG_CLOCKS_SECURE (@)
il Includes 5 #define BSP_CFG_CLOCKS_OVERRIDE (@)
o 6 #define BSP_CFG_XTAL_HZ (24000000) /* XTAL 24000808Hz */
e 7 #define BSP_CFG_PLL_SOURCE (BSP_CLOCKS_SOURCE_CLOCK_MAIN_OSC) /* PLL Src: XTAL */
v (% ra_gen 8 #define BSP_CFG_HOCO_FREQUENCY (2) /* HOCO 28MHz */
[ bsp.clock cfah 9 #define BSP_CFG_PLL_DIV (BSP_CLOCKS_PLL_DIV_2) /* PLL Div /2 */
2 common dat 16 #define BSP_CFG_PLL_MUL BSP_CLOCKS_PLL_MUL(20U,eU) /* PLL Mul x20.8 */
A L€ commeon_data.c 11 #define BSP_CFG_CLOCK_SOURCE (BSP_CLOCKS_SOURCE_CLOCK_PLL) /* Clock Src: PLL */
[h common_data.h 12 #define BSP_CFG_ICLK_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_2) /* ICLK Div /2 */
[ hal data.c 13 #define BSP_CFG_PCLKA_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_2) /* PCLKA Div /2 */
A h | datah 14 #define BSP_CFG_PCLKB_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_4) /* PCLKB Div /4 */
£ hal data. 15 #define BSP_CFG_PCLKC_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_4) /* PCLKC Div /4 */
e main.c 16 #define BSP_CFG_PCLKD_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_2) /* PCLKD Div /2 */
| [&] pin_data.c 17 #define BSP_CFG_SDCLK_OUTPUT (1) /* SDCLK Enabled */
2 vector dat 18 #define BSP_CFG_BCLK_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_2) /* BCLK Div /2 */
L vector data.c 19 #define BSP_CFG_BCLK_OUTPUT (2) /* EBCLK Div /2 */
[n| vector_datah 20 #define BSP_CFG_UCK_DIV (BSP_CLOCKS_USB_CLOCK_DIV_5) /* UCLK Div /5 */
2 src 21 #define BSP_CFG_FCLK_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_4) /* FCLK Div /4 */
> Deb 22 #define BSP_CFG_CLKOUT_SOURCE (BSP_CLOCKS_CLOCK_DISABLED) /* CLKOUT Disabled */
(= Lebug 23 #define BSP_CFG_CLKOUT_DIV (BSP_CLOCKS_SYS_CLOCK_DIV_1) /* CLKOUT Div /1 */
(= ra_cfg o 24 #endif /* BSP_CLOCK_CFG_H_ */
< >

& 3-40

“bsp_clock_cfg.h” OEH

R20UT5210JJ0101 Rev.1.01
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3.54 iIF#mM (Pin Configuration) R—
[Pin Configuration] R—LTlE, 7AP Y FOHFEREERLET,

{85 [RA_Tutorial] FSP Configuration 53 = O

Pin Configuration ©

Generate Project Content

Select Pin Configuration _?ﬂ Export to CSVfile [E| Configure Pin Driver Warnings

| RABM3-EK. pincfg \ll Manage configurations.. (1 ) [] Generate data: |g_b5|:|-_|:|-in_cfg

Pin Selection = |&; ||Pin Configuration # 1 Cycle Pin Group

|T}'|:E Filter text | Name Value Link

3y « Poris
+ Peripherals

« Other Pins (3)
(2) 5 >

ETRE ETES

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

3-41 RA 7B ¥z ¥ L#RL — [Pin Configuration] R—

[Pin Configuration] R—J (X3 DDRA U THEBEINTLET,
(1) Select Pin Configuration : i FHRK 7 7 M ILEER L. BET ST —FBEICKFZEZMITES, InFE
R DEEA5HIBR%: £ (X Manage Configurations TERE LE T,

a Manage Pin Configurations O X
Multiple Pin Configuration Management
Modify pin configuration list or import/export external file
RABM3-EK pincfg (Current) Add...
R7FA6M3AH3CFC.pincfg
Remove
Rename...
Duplicate
Merge to...
Import...
Export...
oK

3-42 RA 7O x /) FER — [Marge Pin Configurations]

[Add] SHFER 77 A IILEFRICEBMLET,
[Remove)] EIRLF-inFHEM 7 7 M IILZFHIBRLE T,
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[Rename] IHFHER I 7 A ILBEEBELFET,

[Duplicate] ZFR L =imnFHER 7 7ML EERHLET,

[Merge to] ABF v RILEEVBEEZBIRLIMFER I 7AILICIRYAHFET,

[Import] EADaAL T4 L—a T 7AILTHERALTWAHFER I 7AILEA VR—FLET,
[Export] BIRLI=HFBR I 7ML EMDOIAL T4 T L—2a3 0T 7ANIZT Y RR—KLET,

(2) Pin Selection : RE T DinF B DHEEEEIRLET,

(3) Pin Configuration : 3#IR L =i F OB DHEED TO/NT 1 PHEEEZRELET .

IHFERERES AICE,. TP FTHEATIADHECLICRET 2DNRLONMYPTVAETT,
UTOFIETITLEVET,

(1) [Pin Selection] R4 > THEDHEEZERLET (il : [Connectivity:SCI] — [SCI4]) . IR L f=FiDHaE
D& [Pin Configuration] R4 VIZRRSNET,

(2) BIR L =FEDHEEDEEE— K % “Operation Mode” T:ERLEJ (5l : “Simple SPI") ,

(3) BIRLI=E— FTRBHED AL AIZFER L fzULFF % “Input/Output” T:ERLE T,
FE1 "Lock" ASLTHFEIYLTHOERLXZILETEFEITN, OvIOBEEIHE AT S0— FREICE
HELEEA
2 WHFEREORBICHIRENZEI ) VI T DHE. R—FEREICRUET,

208 *[RA_Tutorial] FSP Configuration < = O

Pin Configuration o

Generate Project Content

Select Pin Configuration _3-14 Export to CSV file i] Configure Pin Driver Warnings

| RA6M3-EK pincfg v | Manage configurations... Generate data: |g_bsp_pin_cfg
Pin Selection i= [+ [=1 1% Pin Configuration “ Cycle Pin Group
|Type filter text | Name Value Lock Link
Analod-ACMP n Pin Group Selection Mixed
nalog: Operation Mode Simple SPI (2)
Analog:DAC12
Connectivity:CAN ¥ Input/Qutput -
e TXD_MOS| 7 P900 T o ]
) Connedfvfty:”‘: RXD_MISO / P315 o | o
o Connedf"ftyjsc‘ SCK spoo1 | (3) 5 o
' OZZTO vity: CTS_RTS_SS None
sch SDA None
SCL None
SCI2
7 SCI3 g 2
( l ) © 5Ci4 Module name:  SCl4 ~
SCI5
crie v Usage: When using Simple 12C mode, ensure port pins output type is n-ch open drain. v
T RTES
Summary | BSP | Clocks  Pins | Interrupts| Event Links  Stacks | Components
3-43 RATRY 1) MER — WMFHERORTE (FDHAET LIZHE)
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HFCEICHRETHILLTEES, UTOFIETITHRVET,
(1) [Pin Selection] X4 > T 1 2DIHmFZERIRLET (I : [Ports] — [PO] — [PO03]) . FE R L F=imFD
TE A [Pin Configuration] R4 VIZRFTESNET,
() TROHIDES I, HFOTANTF A EAHNLET,

ke

12¢ *[RA_Tutorial] FSP Configuration X | = 0
Pin Conﬁguration Generate Pgect Content
Select Pin Configuration m Export to CSV file &= Configure Pin Driver Warnings

‘ RAGM?:—EK.pincfg| v ‘ Manage configurations...

Generate data: |g_b5p_pin_cfg ‘

Pin Selection i |+l = % Pin Configuration =1 Cycle Pin Group
‘Type filter text | Name Value Link
> PO Symbolic Name
Vo ~
7 PO0O Comment (2)
Mode Input mode
¥ POO1

v Input/Output

7 PO02
(1 ) PO03 v GPIO

+ P004
P0O5
P06 &
P0OO7
v P008 v Module name: P0O03 2
< » Port Capabilities: ADCO: ANO7 v

BT HTES

Summary ‘ BSP ‘ Clocks | Pins \nterrupts‘ Event Links‘ Stacks| Components‘

344 RATOD Y MER — MFHROBRE GEF I EISHE)

(3) EE L -FHRE (L [Visualization] E a—IZRTREINET,

| [ FsP Visualization X | = 7|
B a2k > i@ Pin Function ~ » !
P0037% [
REFAIZ
Pl d
\~.
Il
o [
1
<4+
<4+—p e
I | v
® 3-45 RA 70>z ¥ MMERL — [Visualization] E 2 — (E#EiRAEE)
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Dec.12.24



RAZ7 3 LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

[Pin Configuration] R—I Tl&, InFHERENDTNA ANSBITTEHIELTEFET, BITITIEY—ILIA—L
® [Import a pin configuration] R2 >V Z{EVET, COHEEX. 1 —FHRE L-BFEOHFEREFETN
A RIZBITTEET,

BEOWHFERERENDTOD Y MMIq oR— 9 BIZIE. [Manage configurations...] — [Import] DJEIZ7RZ
VEHL, AVR— T AR I 7T AILERERLET,

ﬁ; [R&_Tutorial] FSP Configuration &3 = B8

Pin Configuration o

Generate Project Content

Select Pin Configuration _iﬂ Export to CSV file (55 Configure Pin Driver Warnings

| RAEM3-EK. pincfg v I Manage configurations.., I Generate data: | g_bsp_pin_cfg

Pin Selection = laz Pin Configuration #3 Cycle Pin Group

|T-,-|:e filter text | MName Value Link

~ « Pors ~
« PO

P1

Pz

P3

P4

Ps < >

Pe

P7 W

EFRE | EFES

L8 % 4 8 48

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

B vana O X | & import Configurat |
Multiple Pin Configuration Management Pin Configuration Import “\ Il
Medify pin configuration list or import/export external file Impert pin configuration file on the local system, I E N 5 I
RABM3-EK.pinctg (Current) Add... From Configuration file : I:I Browse...
R7FAEMIAHICFC pincfg
Remave Pin configurations:
Select All
Rename...
5 Deselect All
Duplicate
Merge to...
Import...
[ Merge symbolic name(s)
Export... O Merge port comment(s)
#T Frobl

B 3-46 BIFOMFWMEERED IO Y MMIA vKR—F
BENEETHEEEAVE—URRTENFETOT, ROVTINEERLETS,
1. A VR—rBEZET Y ELT D
2. HBATEIREETDEFSAVR—+T B
3. BATAHIREEA vR—FETIZ, 4 VR— MEEZRIRT S
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3.55 X% v #A (Stacks Configuration) _R—

[Stacks Configuration] R— L TIXRDIZEENAIRETT,

e RATJODIY FATRALYFE

RET D

e ALY FKIZRADYILIIFES1—IUPATVY FEEMTD
o [FONRTAIEA—TED2a—APFITVY bOTONRTAEEET S

{8k [RA_Tutorial] FSP Configuration 53

Stacks Configuration

= g
[}

Generate Project Content

g_ioport I/O Port Driver on r_ioport

Settings ForF+
APlinfo | ¥ Commen
Parameter Checking

MName

v Module g_ioport I/0 Port Driver on r_ioport

&

Default (BSP)

g_ioport

Threads HAL/Common Stacks 4] New Stack » -] Remove
v g HAL/Common E—
4% g_ioport I/0 Port Driver on r_ioport £ g_ioport I/O Port
Driver on r_ioport
(1) o
Objects
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
B Fo/7- 2 B BmE @ A-k- T30 =0

(4)

£

3-47 RA 7O ¥/ MERL — [Stacks Configuration] R—

[Stacks Configuration] R— (3 DDRA U THEEINTLET,

1. [Threads] XA > : ALw FZBMEIFHBRLET ., FMIE T6E FreeRTOS7IUr— 3 D%

El TEHEALET,

2. [Stacks] R4 > : FSPEZa—JLf Y RA VR (10— k. SCI.

ERS

3. [Objects] RA > : h—RIUNAFA TPy FEEBMELIFHIBRLET,
_:/3 )@E&EJ —Ggﬁﬁﬂ L/i-d_o

UART 2 &) ZEMFEIFHIBRLE

HE T6FE FreeRTOS 77U

F=. [FANRTAIEa—TRALY FOBREHREZYR—FLTEY., EDa—0AToz) bOTONT

1 EZEBETEFEY,

R20UT5210JJ0101 Rev.1.01
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UTOFIBETE 2 —LEZBRFEOTAS LY MIEMTEET,

(1) ALw F (HAL/Common) Z#ZEIRLFT, BIRLF-ALY FRADE 2 —I/ILEX TP FRRTRESH
i’g—o

(2) [Stacks] X4 > ® [New Stack] €1 K2 V&ML TAL Y RIZES2a—LEBMLET (i : [New
Stack] — [Monitoring] — [Clock Accuracy Circuit (r_cac) ] DIEIZZER) .

o
(3) [Generate Project Content Greeepreisaconent | 7KA U EP|LTY—RI—FZERLET,
@) BIRLEED2—WLOTANT A [TANRT A Ea—IZRTEINET, REICRLTTANRTAZE

BTEFEI,
¢ *[RA_Tutorial] FSP Configuration > —
. O
Stacks cOnfiguratlon ( 3 ) Generate Project Content

Threads — HAL/Common Stacks ( 2 ) # | Remove

hd -;‘ HAL/Common ( I ) £ o % I
= S oporTT/0 Port (r ioport) g_!oport 1/O Port g__cac_DCDc Accuracy
(r_ioport) Circuit (r_cac)
P g_cac0 Clock Accuracy Circuit (r_ca
® (i}
< >
Objects

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

FooG- < L B @ A7t 7599 AEYV A EY 0~ § - O]
g_cac0 Clock Accuracy Circuit (r_cac) (4)
Settings T0/t71 f& ~
" v Common
APl Info Parameter Checking Default (BSP)

v Module g_cac0 Clock Accuracy Circuit

Name g_cac0

Reference clock divider 32

Reference clock source Main Oscillator

Reference clock digital filter Disabled b

3-48 RAZOD Y MER — ALY FIZEDa—I)L%EMN

X RDEEGSELT, 6.1 FreeRTOS TORAPWM % 1 < E/AHI] TIXAAPWM 247 (GPT) €Y
a—J)L% “Blinky R Ly K7 [ZIBINT HFIRZHBALTLET,
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EDaA—IILEEMT D E. KEBERELAHIFDES 2 —ILDEMP, BEOBRENDEICLIBEEAHY F
T, KFEEFZRAHIED21—IILDS55. RELLOEEFTEMSINES, FETEMLEZVEDEI—FH
FHTEMLET, BMAGELED 2 —ILIERIICKRIREINFTOT, BMLE-LWLDES ) v o LTHERL.
TANRTA#HRELTLEEL, (] : “New Stack” — [Connectivity] — [USB PCDC (r_usb_pcdc)] DJEIZ:#
R .

&} *[RA _Tutorial] FSP Configuration =8
. [} ]
Stacks Configuratlon Generate Project Content
Threads &) New Thread &) we B HAL/Common Stacks 4| New Stack > == Extend Stack > ¥ | Remove
v .'? HAL/Common £ a0 Py
4 g_ioport I/0 Port {r_ioport) g_ropoﬂ 1/O Port g‘_cac‘ﬂ Clock Accuracy
(r_ioport) Cireuit (r_cac)
$ g_cac0 Clock Accuracy Circuit (r_cac)
@ g_pedc0 USB PCDC (r_usb_pedc) ® o
4
@ g_basic0 USB (r_usb_basic)
BB EmE D R
EEFEFROHDIED 21—
(6]
Objects 4] New Obj %] Rer . e % Add DMAC Driver for % Add DMAC Driver for
EE‘G ﬁﬂuﬂﬁ&t{ “a—Jb > Transmission [Optional] Reception [Optional]
v o LTEM
If
Summary BSP Clocks Pins Interrupts | Event Links Stacks Components
O Fo/t74- X (2l ram| @ 29—+ 7594~ AETCELET R § =0
g_pede0 USB PCDC (r_usb_pedc)
Sattings JorFq il
i v Common
jnfo Bulk In Pipe USB PIPET
Bulk Out Pipe USB PIPES
Interrupt In Pipe USB PIPE6
~ Module g_pcdcd USB PCDC (r_usb_pc
Name g_pedc0
3-49 RATOPzY MER — REEROHHES 21—
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[Stacks Configuration] R—U Tld, AE—&R—X FTEV1—IPED21—ILAZ VI FEMTSELT
FFET, EVa-INLETEIYY YL, [AE-]EERLTIE—LTLLZS L, RIS, ALTRY Y FAD
RLARALY FERIZERLEDRAL Y FOD [Stacks] R4 U THEIZ Uy o L. BEYFFIF] ZBIRLTLES L, Ay k

&’\O—Z I~ :EJEJ-JE‘E—GTO

150 *[RA_Tutorial] FSP Configuration <

Stacks Configuration

Threads

v ;,‘ HAL/Common

& g_ioport I/O Port (r_ioport)

4 g_pcdcd USB PCDC (r_usb_pcdc)
& g_uart0 UART (r_sci_uart)

P g_cac0 Clock Accuracy Circuit (r_cac)

Objects

HAL/Common Stacks

= g
0

Generate Project Content

% | New Stack > :’"': Extend Stack > # | Remove

CDC (r_usb_pcdc)

~_usb_basic)

“L‘ g_uart0 UART (r_sci_uart)

Team
Compare With
Replace With
UY—ARERL
Validate

o | e

% K

PIDED! Cirlsx  Mmended]

R
> DTC Driver for
ption [Not

- ctisC |

ver for % Add DMAC Driver for
dptional] Reception [Optional]

<

Summary BSP Clocks Pins Interrupts Event Links Stacks| Components

250 *[RA_Tutorial] FSP Configuration X

Stacks Configuration

Threads

v ;.‘ HAL/Common

& g_ioport /O Port (r_ioport)

4 g_pcdcd USB PCDC (r_usb_pcdc)
& g_uart0 UART (r_sci_uart)

¢ g_cac0 Clock Accuracy Circuit (r_cac)

Objects

HAL/Common Stacks

(L
=

x

Bk

Non-secure Callable
Import...

Export...

Module Resources...
E5R)

Ty 7 (D)

#0 OL

Team
Compare With
Replace With

CDC (r_usb_pcdc)

Pou gy

v Validate
EIYERY
a¥-

DI Ctrl+V
Bl

= g
0

Generate Project Content
>

>

>

>

Ctrl+X
Ctrl+C

1 BAYAI

~_ush_basic)

[T —

7 Adc ElIE3
Tran

[Rec -
=
opti

&1

Non-secure Callable
Import...
Export...

ver for % Add DMAC Driver for
dptional] Reception [Optional]

<

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

Module Resources...
E1T(R)
Ty I (D)

Q@

Eli&  Oriver for
[Not
ded]

3-50 aF—&~R—X DK
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s

EDa—)FEIE—FT L BEOED1—LEDBMTES 2 —LE’HELET, —ADEDa1—ILA VR
RURBEERLTHREEMALTIESL,
fz1ZL. g ioport Za E— LG EBEHRELRKELEE A,

T *[RA_Tutorial] FSP Configuration X =
o
Stacks Configuration Generate Project Co
Threads 4 Mew Thiead % femove = HALfCommeon Stacks ¢ New Stac... =% Extend Stac... #]Remove
v %' HAL/Common @ - A
4 g_ioport I/0 Port (¢_joport) g_uart0 UART (r_sci_uart)
& g_cacl Clock Accuracy Circuit (r_cac)
@ g_pcdcd USB PCDC (r_usb_pedc) ®
@ g_uart0 UART (r_sei_uart) & -
@ g_uart! UART (r_sci_uart) — F F 3 = ;
% Add DTC Driver for % Add DTC Driver for % Add DTC Driver for & Add DTC Driver for
Transmission Reception [Not Transmission Reception [Not
[Recommended but recommended] [Recommended but recommended]
optional] optional]
Objects %) New Obje % ] Remow 1 V4
JE—&~N—2 FEO v
P Ea—IEOES 3
Summary |BSP Clocks Pins Interrupts | Event Links Stacks Components
O 7074~ % | [5 @ 2v-k-T59Y- MET DL EY D8 =0
g_uartl UART (r_sci_uart)
Settings /0/71 & A
¥ Common
APl Info Parameter Checking Default (BSP)
FIFO Support Disable
DTC Support Disable
Flow Control Support Disable . - -
- —HDEV 2= VAR AEE
RS5-485 Support Disable TEL 7o
v Module g_uart1 UART (r_sci_uart)
v General
Name g_uart1
- o "
3 F--
E3-51 EVa—IAVREVRABADEE
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[Stacks Configuration] R—C TlE, T RAFKR— F&A VA R— MEETED 2 —IILPED2—ILRAZ VY ZEMT
BEHTEFET, EDa—IETHEI YUY Y L., [Export.. ] ZEIRLTEDS 2 —ILDERE XML 7 7 1 JLIZ
IVRKR—ELTLESW, RIZ, ALTED Y FRORLCAL Y FEREIFELS ALY KD [Stacks] XA
UTEYZYyY L., [Import..] #8IRL T, TVRR—FEFHDXML 77 A LD HEREA VR—MLTLE
I, EDA—IIEBDEAIE. —ADESA—IA VA VARG EEELTRELET,

¢ *[RA_Tutorial] FSP Configuration X = 8]
. o
Stacks Configuratlon Generate Project Content
Threads - HAL/Common Stacks % | New Stack > :’"': Extend Stack > % | Remove
v ;‘* HAL/Common I "f? - ~
48 g_ioport 1/0 Port (r_ioport 5i_uart) g_uart1 UART (r_sci_uart)
@ g_cac0 Clock Accuracy Circuit (r_cac) e ?
@ g_pedc0 USB PCDC (r_usb_pedc) o Compaiabi ’
4 g_uartd UART (r_sci_uart) < Replace With >
4 g_uart1 UART (r_sci_uart) L Y- KRR >
r %7 Add DTC Driver for % Add DTC v Validate -for
Reception [Not Transmis: 4 YAy Curl+X
ut recommended] [Recommr = v
optional] &= JE- Ctrl+C
UM crlvv |
x B IS
Objects Non-secure Callable
Import...
IE) Export... I
(i) Module Resources...
v
< 0 =w®) > >
1 TII(D) >
Summary |BSP | Clocks | Pins | Interrupts  Event Links Stacks | Components
&) export O X
Stack Export /‘
Export a stack to a configuration fragment on the local file system. H
To file: ‘ ~ | Browse...

Options

[Jinclude common properties

gazadl

352 RARZYIDIYRAR—F
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¢ *[RA_Tutorial] FSP Configuration < = 8
. 0o
Stacks Conﬁguratlon Generate Project Content
Team >
- - Compare With b — & -
Threads a New Thread la Remove [H HAL/Comm¢ ] New Stack > — Extend Stack > llj Remove
Replace With >
v "T“} HAL/Common | - , - ~
42 g_ioport 1/0 Port (r_ioport) oi_uart) 1art1 UART (r_sci_uart)
. L | Validate
@ g_cac0 Clock Accuracy Circuit (r_cac)
. tYERY Ctrl+X
@ g_pcdc0 USB PCDC (r_usb_pcdc)
& g_uart0 UART (r_sci_uart) Je- chiec
- . AT BEYfH Ctrl+V A
& g_uart1 UART (r_sci_uart) — N r L 1
T % HllBx HllER 4 DTC Driver for QJ Add DTC Driver for
Non-secure Callable Ismission Reception [Not
ut III\_'iI Import... ommended but recommended)]
Export Yional]
—_ Module Resources...
Objects ¥ New Object > 3] Remove 0 =7R
5 TNYYD)
v
< >
Summary ‘ BSP ‘ Clocks ‘ Pins| Interrupts | Event Links ‘ Stacks‘ Components|
Q Import O X
Stack Import
- \‘
Import stacks from a configuration fragment on the local file system.
From file:lC:¥w0rkspace¥uar‘[.xm| I v ‘ Browse...
Stacks:
%Zgiuarﬂ UART (rﬁsciiuart)z Select All
Deselect All
Options
linclude common properties
¥TE Eavad7
o
3-53 RARZ YDA R—F
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356 viR—3R 2 MMER (Components Configuration) R—
[Components Configuration] R—TTlE, 7TV —2a Vv TRELRBELDED 2 —IILERYRAALLY., BlEL
fzYTEFEY,

FTRTORATAD Y MIHEBLTHRELES a—ILIEHOALDEIRIATILNET (fFl : HAL Drivers — all
—r_cac) .

[Stacks] R— TEIRLIZ FZANIIRELGED 2 —ILIE, IRTEHBTRYRAEFLES, TOMOED 21—
[CDOVWTR, BEZAVR—RVMDFzvIRYIREI VI TEHIET, MYRAREYHEHIBRLIZYTE
F9,

F 7TV —2 a3 ITEDa—LEFEBMT BICIE, EEIE [Stacks Configuration] R— ZRAWVET,
[Components Configuration] R— (&, E£IZ, 41 YR b—JLEH FSP CHERAARELR I VR—R Y F—E%S R
TE5EHICAVET

%r [RA Tutorial] FSP Configuration >< = B

o

components Conﬁguratlon Generate Project Content

- [# 2k Group by: Vendor ~ | Filter: All v ‘Search... ‘
Component Version Description Variant ~
v @ Board
[ custom 5.0.0 Custom Board Support Files
[7] ra2a1_ek 5.0.0 RA2A1-EK Board Support Files
[] raz2e1_ek 5.0.0 RAZ2E1-EK Board Support Files
[7] ra2e1_fpb 5.0.0 RAZ2E1-FPB Board Support Files
[ ra2e2 ek 5.0.0 RA2E2-EK Board Support Files
[7] ra2e2_fpb 5.0.0 RA2E2-FPB Board Support Files
[7] ra2e3_fpb 5.0.0 FPB-RAZ2E3 Board Support Files
[ ra211_ek 5.0.0 RA2L1-EK Board Support Files
[ ra2l1_rssk 5.0.0 RA2L1-RSSK Board Support Files
[7] radel_fpb 5.0.0 RA4E1-FPB Board Support Files
[7] rade2_ek 5.0.0 RA4E2-EK Board Support Files
[7] rade2_fpb 5.0.0 RA4E2-FPB Board Support Files
[] raam1 ek 5.0.0 RA4M1-EK Board Support Files
[ radm2 ek 5.0.0 RA4M2-EK Board Support Files
[ rad4m3_ek 5.0.0 RA4M3-EK Board Support Files
[ radt1_mck 5.0.0 RAAT1-MCK Board Support Files
[] radwi_ek 5.0.0 EK-RA4W1 Board Support Files v

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

3-54 RA 7Oz % +#AL — [Components Configuration] R—
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3.57 #IYAHMAL (Interrupts Configuration) R—
[Interrupts Configuration] R—C Tlk, RABIYAH T L—LT—Y THEATZIA2 b (BYiAH) ©ISR (F
YRABY—ERIL—F V) OEBNTEET,

[Interrupts Configuration] R—IIE 2 DDRA U THEBREINTWET,

(1) [User Events] XA > : A—HHMHNHBICHERLIZARU FO—EEZRTLET,

(2) [Allocations] XA > : 355 X% vt (Stacks Configuration) XR—< | TEMLIZRAE 21—
LWDARY F—EBZRTLET,

RS T, ‘Event’ WS LFA NV FRBZERTLET, “ISR" DI LK. 5T S “Event” h 5 LDA
R MDENYRHNY ESRERTLET

{8 *[RA_Tutorial] FSP Configuration 23 = 8

o

Interrupts Configuration _ -
benerate pI'CJE'C'. Lontent

User Events & | New User Event >

Event ISR

(1)

Allocations

Interrupt Event ISR X

0 UISBFS INT (USBFS interrupt) (2) usbfs_interrupt_handler

1 USBFS RESUME (USBFS resume interrupt) usbfs_resume_handler

2 USBFS FIFO 0 (DMA transfer request 0) usbfs_dofifo_handler

3 USBFS FIFC 1 (DMA transfer request 1) usbfs_dififo_handler

4 \USBHS USB INT RESUME (USBHS interrupt) usbhs_interrupt_handler hd
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

3-55 RA 7O x4 &AL — [Interrupts Configuration] R—<
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A—HFARURE, TNITHIET B ISR Z4ERLT HI1ZIF. [New UserEvent] R2 &5 v L, BT 54
N FEERLTESL,

8% *[RA_Tutorial] FSP Configuration 53 = O D FSP Visualization 51 & Package

Interrupts anfiguratign The active editor element does not use this view
Generate Project Content

User Events 42 New User Event > 521 Remove
-

Event |

Allocations
Interrupt  Event s | DMACO >  DMACOINT [DMAC transferend o) |
o UISBFS INT (USBFS interrupt) ust DMACT 5
1 USBFS RESUME (USBFS resume interrupt) ust
DMAC2 >
2 USBFS FIFO 0 (DMA transfer request 0) ust
3 USBFS FIFO 1 (DMA transfer request 1) ust BRSGT 2
4 USBHS USB INT RESUME (USBHS interrupt) ust DMAC4 4
- - DMACS ¥
Summary | BSP |Cluck5 | Pins | Interrupts | Event L|nk5| Stack5| Components
DMACE >
ﬁ Mew User Event 4

Enter the name of the ISR for the new user event:

[MyIsR]

ot

3-56 [Interrupts Configuration] R—< — FFE1—HF A R> FDEM
ERENT-FTRA N> M & “User Events” RA VIZRFRENET,

{o} “[RA_Tutorial] FSP Configuration &3 = O
Interrupts Configuration o
P 9 Generate Project Content
User Events 4= Mew User Event > 32| Remove
Event JSR
DMACO INT (DMAC transfer end Q) MylSR I
Allocations
Interrupt  Event ISR A
0 USBFS INT (USBFS interrupt) usbfs_interrupt_handler
1 |USBFS RESUME (USBFS resume interrupt) usbfs_resume_handler
2 USBFS FIFO 0 (DMA transfer request 0) usbfs_dOfifo_handler
3 IUSBFS FIFO 1 (DMA transfer request 1) usbfs_dififo_handler
4 IJSBHS USB INT RESUME (USBHS interrupt) uskhs_interrupt_handler b
Summary | BSP |Cluck5 | Pins | Interrupts | Event Link5| Stacksl Cumpunent5|

B 3-57 [Interrupts Configuration] R—< — Y—Xa— FO%RL
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A—HA R FEHIBRT BIZIE. “User Events” R4 U TARY REZIRL., ElR2VEFBLTCESL (RA
DED21—ILEMIZL o T “Allocations” A VIZREESNE=A RN FIHIBRTEEEA) &

48t *[RA_Tutorial] FSP Configuration 53 = 0
Interrupts Configuration e
P 9 Generate Project Content
User Events %] New User Event >
Event ISR
DMACO INT (DMAL transfer end Q) MylSR
Allocations
Interrupt ~ Ewent ISR &3
[a] USBFS INT (USBFS interrupt) usbfs_interrupt_handler
1 USBFS RESUME (USBFS resume interrupt) usbfs_resume_handler
2 USBFS FIFC O (DMA transfer request 0) usbfs_dofifo_handler
3 USBFS FIFC 1 (DMA transfer request 1) usbfs_d1fifo_handler
4 USBHS USB INT RESUME (USBHS interrupt) usbhs_interrupt_handler W
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
B13-58 1—H4 R FDHIE
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358 A ARY MY (EventLinks Configuration) R—Y

[Event Links Configuration] R—2 Tld, RAZ7AY Y FRDFSP FSANUSND ESANIZKDBARU Y
vYarvbka—3 (ELC) OERZRETEFT., FIMN\HIEADHETRESEDHELCAAU e, AT
HELCARY FERELET,

48k *[RA_Tutorial] FSP Configuration 53 = 0
Event Links Configuration G
Generate Project Content
User Events 4| Mew User Event > User Events Consumed %] New User Event
Produced
Peripheral Function Event
Event
Allocations
Peripheral Function Event &
GPT (A) Mo allocation
GPT(B) Mo allocation
GPT(C) Mo allocation
GPT (D) Mo allocation [¥]
< >
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

K 3-59 [Event Links Configuration] R—<
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RESEDZIL—HFARU FORE :

(1) [User Events Produced] ') X k® [New User Event] R2 V&L ET,

(2) WA —FAZa—hFHE, BIRLEZRATNAABYR—FFTBHELCARY hATRTRIRINZE
ER

B) A=a—nmBARY FEREIRG SH L. [User Events Produced] ) R kAEFHINET,

{85 *[RA_Tutorial] FSP Configuration 53 = B % rsPvis
Event Links Configuration G The active
Generate Project Content
User Events 4| Mew User Event > User Events Consumed 4| New User Event 3] Remove
Produced = R -
AL CTSU 3 Event
Event DMAC >
DOC ¥
DRW ¥
DT1C ¥
EDMAC ¥
Allocations
l ELC > ELC SOFTWARE EVENT 0 (Software event 0) |
Peripheral Function EPTPC > ELC SOFTWARE EVENT 1 (Software event 1)
GPT (&) - , o
GPT(B) GLCDC s on
GPTIC) on
GPT (D) GPT * In
GPT(E) Icuy > bn v
: c ¥
Summary | BSP |Clcrck5 | Pins | Intermptsl nents
‘ 5
485 *[RA_Tutorial] FSP Configuration 53 = 0
Event Links Configuration o
Generate Project Content
%] New User Event > User Events Consumed 4= New User Event 32| Femove
User Events Produced 2 R
S e Peripheral Function Event
Event

ELC SOFTWARE EVENT 0 (Software event 0) I

Allocations
Peripheral Functicn Event &3
GPT (A) Mo allocation
GPT (B) Mo allocation
GPT(C) Mo allocation
GPT (D) Mo allocation
GPT(E) Mo allocation v

Summar}r|BSP |Cluck5|l:'in5|lntermpt5 Event Links Stack5|Cumpunents|

B3-60 REIEHL—HAIRY DR
R20UT5210JJ0101 Rev.1.01 RENESANS Page 67 of 121

Dec.12.24



RAZ7 3 LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

FERATH 51— AN FDRE :

(1) [User Events Consumed] 'J X k® [New User Event] R2 &L ET,

(2) [New User Event] ¥4 7 RS Ry 7 AWEE, FRATETHEDLHEEL ELCARY LD VRKRY IR
NERREINET, ABMEEL AR FEBIRLTOKI RE2UEHLET,

(3) RA configuration T, ZERL1=4 R FAEIR L F-FBHEEICEIY BT Sh. [Event Links
Configuration] R—< M [User Events Consumed] ') X k & [Allocations] 1) R FZRFRENET,

{é} *[RA_Tutorial] FSP Configuration (3 |

o

Generate Project Content

4| Mew User Event > User Events Consumed | &= New User Event] 5] Femove

Event Links Configuration

User Events Produced
®) Remove
ﬁ Mew User Event *
Event
ELC SOFTWARE EVENT 0 (Software even| " c/iPheral Function: | GPT (A) ~
Event: ~

ELC SOFTWARE EVENT 0 (Software event 0)

IOPORT EVENT 1 (Port 1 event)
Allocations IOPORT EVENT 2 (Port 2 event)
IOPORT EVENT 3 (Port 3 event) |
Peripheral Function Event J|IOPORT EVENT 4 (Port 4 event)
SClo AM (Address match event)
GPT(A) Noall SCI0 ERI (Receive error)
GPT (B) No allof5cio R (Receive data full)
GPT (O) Mo allof SCI0 TEI (Transmit end)
GPT (D) Mo allcl SCI0 TXI (Transmit data empty)
USBFS FIFO 0 (DMA transfer request Q)
GPT(E) No allofl | jsBES FIFO 1 (DA transfer request 1)
- . USBHS FIFQ 0 (DMA transfer request 0) =
Surnmary | BSP |Cluck5 | Pins | Interrupts | Event Links | Stacks CDNUSBHS FIFO 1 (DMA transfer request 1)
48k *[RA_Tutorial] FSP Configuration 53 = O
Event Links Configuration D
Generate Project Content
4| Mew User Event > User Events Consumed 4| Mew User Event 52| Rermove
User Events Produced  — o
%] Remave Peripheral Function Event
Event GPT (&) ELC SOFTWARE EVENT 0 (Software event ) I
ELC SOFTWARE EVENT 0 (Software event 0)
Allocations
Peripheral Function Event 2
GPT (A) ELC SOFTWARE EVENT 0 (Software event 0) I
GFT(B) Mo allocation
GPT(C) Mo allocation
GPT (D) Mo allocation
GPT(E) Mo allocation v
Summary | BSP |Clcu:k5 | Pins | Interrupts | Event Links Stacksl Cumpunent5|
B 3-61 AT I1I—FMRY LORE
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36 IT«SEEOWREH LHAE

e?studio (FTHFA I T A RAEE COREH LEEEZ Y R—FLTWET, [VA YV FI] A 22— S [BRE] —
[CIC++] 5 [T T4 32— > [REHEL]DIBEITEIRL T, WEH LREEEDEITEMLET,

E5E o x
749 A | | meEHL Gvhe §
iy ;E‘H * | PmEmUELEEAAL-5--T/IVEEET () (BU TV AL F-LIEELEEA)

CMake FEAMEE ELIEHF-DBEH):
{UFDH- FEAMEEELE HEELETONSRT ST
v Iz [ sEnwanL
])Tij'fy‘}l‘ [ RenesasCDocHover
E?— 7EUT [1 Renesas IO Register Help
Tk =1t
EXOEDEE 0 7itm-
HEEFROT-T [ mExEas
mrEhiL Y=2 LTk
FULEA O v/oEsE
AT O ==
FEFIVaIY [ T
I7-EILE- Y=L Fof
K254 0
K@i WE L EROLDET - (M): | |
53554 ——
71097 R
L ka4 M FIUANEN TN IEF TREELERLT. BERENEILAY M EURED I/ TFANEE
Ziib rroAl e ATt 0EERLET. )
Trd 54T
e S FahtoErm| | BAL
@ s @ BELELS || el

362 WMEHLODKRTE
WEHLEFAMZTBICIE, “REGMREHEL 2BIRLET, BT DIZIE, FzuyoZ2ETLTLESL,
WEHLIET 74 FTEYIZRESATHET,

WEHLHEEICEY ., V—A3— FPOEHAFOFHMBERERLSENTEEY, FANFOLIZTIRARS
VAEBL ERYTT Y TREAHEFET,
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116

aan

6% *[RA_Tutorial] FSP Configuration

}

i*

Dalaw

(€] hal_entry.c 53

%

@ * This

“wvoid R_|

- #if Bsp||

R_BSP SoffwareDelay( l elay, bsp_delay_units);

{

= B % FSP Visualization &

) The active editor eleme

p—
void R_BSP_SoftwareDelay (uint32_t delay, bsp_delay units_t units)

uint32_t iclk_hz;
uint32_t cycles_requested;
uint32_t ns_per_cycle;

uint32_t loops_required H
uint32 t total us = (delay * units);

a:

uint64_t ns_e4bits;

iclk_hz = SystemCoreClock;

T

J

Running on the Sub-clock (32768 Hz) there are 38517 ns/cycle. This means one cycle takes 31 |

"* Get the system clock fregy

Convert the requested timg

#endif
}

= if (BSP_WARM_START_POST C == event)

{

IEs

P S S PR S [P SR, [P PSSR T

ES:1

B 3-63 WREH LBBEIC K HEHROTTR
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4. EJ K
ZDETIE e? studio DEIL RIZET 2BTEOELREIL REREIZOWTRHLES,
41 ELNFF T a3 DT

JOC Y MEEBEZT 74 FDEIL FAX T avhEmgesn,. BEFTIHIIMEETTOS Y FEE
IWKRTEET,

EINREF T ay (W—ILFz—2DN—23 00, m@lkAToavihy) 2EBELEVWESIE. ELLFT
HREINZLUTOFIEEEITLTLLESLY,

B 70/(7: RA_Tutorial

E— S
Uy-2 N
v C/C++ ELE
Y FTA Y TFG— Configuration: | Debug [F9717] v | EROER.
CllFEs
o¥yy
_ =
» =E
/et —72 (2% Target Processor
Mcu (22 Optimization
Renesas QE (2 Warnings
Task Tags (22 Debugging
Validation ~ B GNUARM Cross Assembler
ElLa— (% Preprocessor
JOYT) - F—Fo— (2 Includes
FOTIoe (2 Warnings
=570 (2 Miscellaneous
~ B3 GNU ARM Cross C Compiler
(2% Preprocessor
2 Includes
(2 Optimization
(& Warnings
(B Wiscellaneous
w 85 GNU ARM Cross C Linker
(22 General
(2 Libraries
(& WMiscellaneous
~ B3 GNU ARM Cross Create Flash Image
(% General

& Toolchain & FILE-Z79F ENFRES Y= 1% @ I5—/-4-

TV
FRTOAT 3

[ stcross_prefix}${cross_c}${cross_suffix}

-D_RENESAS RA_-I"C:¥workspace¥RA _Tutorial¥src” -I"C: ~
Yworkspace¥RA_Tutorial¥ra¥fsp¥inc" -I"C¥workspace

¥RA_Tutor ¥api" -I"C pace¥RA_Tutorial¥ra
¥ep¥inc¥instances” -1"C¥workspace¥RA_Tutorial¥ra¥arm

IEA-MER:
IVUFT
5-2:

S =T

fy 70¥zob1027. 2 < 0O
E ‘ S{COMMAND} 3{cress_toclchain_flags) $(FLAGS} -c S{OUTPUT_FLA
~

=5 RA_App
€
-

v = RA_Tutorial [Debug]
%ﬁ —

[atl Includes
ra
v 2 ra_gen
[B] bsp_clock_cfg.h
[€] common_data.c

[B] common_datah ~ 13 GNUARM Cross Print Size
[€] hal_data.c (2 General

ln|_hal _data.h v
[€] main.c
le| pin_data.c @ EELTEL3 Froall

[€] vector_data.c
[B| vector_data.h

& 70/(74: main.c

] X
v [ src o
[€ hal_entry.c S - vk
(&= Debug e U2
; N v C/C++ EILE
Y LFTA Y TFA5— Configuration: |Debug [F2747] ~ | EBROEE..
| -
» EE
g E REASEIVE
I sUY-2EES
ETFIIEE
B V-NBE F ELEATT
~ B3 GNU ARM Cross C Compiler | J72H: ‘$[crossipreﬁx}$[crossic}$[crossﬁsufﬂx}
bet] - B
% Preprocessor FNTOAT3Y: | -D_RENESAS RA_-I"C¥workspace¥RA_Tutorial A
& Includes ¥erc" -I"C¥workspace¥RA_Tutorial¥ra¥fsp¥inc”
(2 Optimization -I"C¥workspace¥RA_Tutorial¥ra¥fsp¥inc¥api” -
(2 Wamings I"C:¥workspace¥RA_Tutorial¥ra¥fsp¥inc
@ Miscellaneous =
LFA-PEE:
ECZ(_‘ZF [${COMMAND} §{cross_toolchain_flags] SIFLAGS] |

slboETm | EEL
@ EALTELD *ovtll

41 EJRF—RAJTAC Y FOTANRT a4 E “maine” YV—XIT7A)
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EIWLRKA T avid, 7Oz bERERFRY—RT7A4L0 [TONRTF 4| BETHRETEET,

1) ® 72y rEFERITQ Y—RT7 M LEEBRLETS,

(2 BV Vv LT [FTENT A1 ZERT DM, ¥ 3—rHy FF—[Alt] +[Enter] T [T A/ T ¢ ] BEEZFH
EFET,

(3) “CICHEJL K" > ‘BT OIEISEIRL T, ATV avBTEERTLRELET,

[ZENRTAEEETAS ) FRESEUVY—R I 7S/ IIVBEHATRETEET, AP FEEO [FAN
TAIBEETEYV—RI7AIVEHIYELDTONRTAE2BRETE, TOREEFE IOz FADETD T 7
AIVIZEBIZERAINET,
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42 Ho77alzys FrOENLE
UTOEETIAS Y FEELRLET,

M [Fa Y rIHVRTA—5—]E2a—TRATAY Y +2I Uy LTGERLET,

@) [FAVIH M- [FAVTH FOEL K] OIECERT 25, & FAavE@LTTIOSTY REE

JLJELET,

(B) EIWFRTHR., T5—HMGNIEZHRLTIESEL,

J71I(F) BEE) Y-A(S) YIFIPU»IM FES-HN) #3F@W FOJ1TEHP) |Renesas Views ZiT(R) Renesas Al J1YFI(W) AJLT(H)

@ % Q-

iy 70¥IOk-I9A70-.. X
v 8 . 7@

5

ISR _Elat
v |5 RA Tutorial [Debug]

i Includes

[g) hal_entry.c
(= Debug
= ra_cfg
L= script
‘;E? configuration.xml
- ra_cfg.txt
X! RA_Tutorial Debug_Flat.launch

@ Developer Assistance

JEOWVWOOSNNOOUVMPUWNEOWOOUO-OUVSWNE

= 8 | |l halentry.c X

OV MERIK(E)
FOYIIHERLB(S)
Open FSP Configuration

nt IATEILR(A) Ctrl+Alt+B
4 EILFRERK ’jf—‘m_’;m;ggw > ds.led_count; i++)
70917 DBV E®R) Ctrl+B
=% -2y FOEN W) > sds[i];
JU=(N)...
EEIICEILEM) . . .
sort_pin_t) pin, pin_le
EIWE-5-45yh >
C/C++ A ITIIA() >
¥ TRToRTFEREESR Alt+D
Change Device I
ite */
= Change Toolchain Version level)
% C/C++ Project Settings Ctrl+Alt+P
L_HIGH;
J0IX74(P)
else
= {
nin laval = RSP TN | EVEl [ OW-

H4-2 ELF—H2T70FOozy FOELER
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43 JOozy FLR— ¥ (ELFF T ar—Rodn)

oy FLAR—MEEIZEY ., studioD TR Y FEILRBREZ I 7MIVICRETEET,

M Rz FPIH9RTA—5—]Ea—TTA Y b EZEEVI YOI L, Ry TF7yvTAZa1—%FK

~LFET,

(2) [Renesas C/C++ Project Setting]—[Save build settings report] #:#RL TEJ FERED LR— L ZE&

FLEI,

ﬂ workspace - RA_Tutori: FR(N) b
J71I(F) MEE) V-AS KAIvII() as Views E17(R) Renesas Al J4YEI(W) AIT(H)
B~ IRV ETTEN)
i 7099192703 RTAEW) Alt+2TR+W >
Show in Local Terminal > I_BSP_PinAccessEnable();
c i
b;RA_FIat B -0 Ctl+C  /* ypdate all board LEDs */
I: l— RA_Tutorial [Debu-l BEUAFIH(P) Ctrl+V  for (uint32_t i = @; i < leds.led_count; i++)
i) Includes KD EE - )
el . . © /* Get pin to toggle */
- Y- 2 uint32_t pin = leds.p_leds[i];
(% ra_gen BaE(vy)...
v (2 src - /* Write to this pin */
2 hal entrv.c BREEEM).. F2 R_BSP_PinWrite((bsp_io_port_pin_t) pin, pin_
- Y b AVE-M).. '
(= Debug .
& ra_cfg &3 IIAR-HO).. '* Protect PFS registers */
B sc;ipt Renesas FSP Export > 1_BSP_PinAccessDisable();
4o configuration.xr 70917 DLV EE) '* Toggle level for next write */
ra_cfg.txt T0IIIMEIY-ICTB \f (BSP_IO_LEVEL_LOW == pin_level)
. L] EEHEF) F5 .
X RA_Tutorial Deb : ) pin_level = BSP_IO_LEVEL_HIGH;
(@) Developer Assis 70I17HERLS(S) '
EEHRLTOY T MEEILA(L) ilse
EWE-F-7b > pin_level = BSP_IO_LEVEL_LOW;
1IF9IA >t
Ty .
EJl B R '* Delay */
Source > 1_BSP_SoftwareDelay(delay, bsp_delay_units);
O =R >
i TI9J(D) >
O-NIREENHIETT(Y)... :
MISRA-C 5 71| @ ZA¥-+-T79Y- B A9-b-¥za7N
3 C/C++ Project Settings Ctrl+Alt+p  Console
I Renesas C/C++ Project Sefttings » I Change Device
B C/C++ I-FRRIFERIT Change Toolchain Version
Team >I Save build settings report I
Compare With >
W& System Explorer -
@ Command Prompt
v| Validate
HEBL >
Source >
https://www2.renesas.../c F0/(F1(R) Alt+Enter

K43 EILF—TFASzH FLR—FlEE (ELFFToar—EBnlh)
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5. TFINwY
CDETIL, e?studio DT/NY THEREEHT/INY THEEDEWAIZDONWTHRHALET, JLNKARMI 2L
— A2 L RABM3 EK R— FZEMERIELITARATACS IS~ (142 Ho7)7oszy FOEI K] SEB)
EHIZERBALET .

WIFNDDINN—RARG T4 TF7ALAVETEIYY I L, [TFRAMDRFRF#ERLTTFAMaVE8ERRLE
T, e2studioMN—2 a3 V[T H>TIE, VHIRETTER FARTEINTWSEENHY T,

| B+ Q|
NAFVAX(D)...
AlERTF(A)...
Ut (R)
B30

TEIMDETT)

/

| B C/C++||§5; FSP Configuration f& 7/(v% Q

B 51 FRoYT — [TIVT]IR—RRHYT4T~DHPYER
e?studo TRATAY Y FEME. [TV T ZV VY ILT[TNAYTIR—ARI T4 TITOYEZFET,
Eclipse T [/S—ARG T4 T] ELlE, HOMLORA VEE2—FHAEOETT—IRUF IV FIDL
A7 9 EFEHELELDERLET, FREFNADNN—ARI T 1 JIE, BEORARAITOE 21—, A=a1—,
Y—ILNN—DHAEOETEBRINET, EXE UTOLSHNR—ZARI T ITHRHBYET,

o [TNRYTIN—ARYFT 4T : TATSLDTNYTITBHEREL—%2RRTLET,

e [FSP Configuration] /S—RXRY F 4 T : TT 4 AEE® “configuration.xml” & 4>t T FSP
configuration #fiE., 7R Y MERFRET S [Visualization] E2— [FO/NF 4] Ea—%#KTF
LET,

o [CIC+H]N—ARYG T4 T : A—HHNCIC+TOT S LRRETILOITBHEREL—FRFLET,
[T T)VIR—=ZARG T4 TUNTA—YRTNVHICERLES LT 5L, e?studio & [T/Vy J] 18— R
DT4TITYBEZSEL>1—HFITRLET,

—DDT—=IRUFDT 42 RIDHRIC, —DEREEBDNN—AR) T4 TERRTHIIENTEFET, 2
—HFIFN—RARYG T4 TEHREIIA X LY, FHILWN—ZARG T TEBMLEEYTEIENTEET,
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51 BIFETN\YTHBEOEE

RAJOC Y bEERTHE, TODI I FIEIT—EEFT 74U MDTAY TEEANBBTHERENE
Y. BFEOTNY THBBRIFUTOLSICEETEEY,

M [FRY Y b - THRTA—5—Ea—TTADY  EEV IO LET,

2) BT - [FAVI OB HEVIE 7 74ay (FTAEXM) — [Ty 5T OHR] OIBIZY
VI L. [THRYTHEH] 7« v ROEREET,

T7IWF) BEE) V-AE) UIFIFUVIM) FES-HN) #BFRA) FOJIIMP) Renesas Views| 2iT(R) Renesas Al D1VFIW) ANLT(H)

| S - ‘% i B e s~ Q- 42 0 Renesas Debug Tools >
iy FoYtob-19A70-.. x| = O | [g halentryc X Q =R Ctrl+F11

/* Calculate the (& T/v5(D) F11
const uint32_t de!

—] &
o)

rzﬁﬂ.ﬂas__l‘: ETBE >
I RA_Tutorial [Debug] /* LED type struc @ ET(S) >
5 FY- bsp_leds_t leds = EITHEN)...
! Includes /* If this board | FRYIBEMH) 5
L_Era - if (0 == leds.led 4 =/tu/(c) ,
L_ﬂra_gen 5 { while (1) T IR DHERL(B)...
= Src
(= Debug ; TL—0RA 2 EIR) .
(= ra_cfg } ® JL-IR1YDEIYERK) Ctrl+¥71+8B
& script } o FIL-TRIVFDTVERD)

/* Holds level to BB VOB (W)
bsp_io_level t pii @ Xyyk-JL-Jik1YrO@INEZ(M)
o IRTOIL—IRA L EAFIT()

*,-‘:? configuration.xml
= ra_cfg.txt
X RA_Tutorial Debug_Flat.launch

= while (1) . . _
() Developer Assistance { FATDTL—FWA S HEHIBRV)
= /* Enable acct e 't
* handled. TI.% ﬁ?.[f_j_]k(_E_) N T iJ :

w

52 FNRYT — [Ty THBE] 91 FIERL

(3) [T/Ny T H] ™7« > KT, “Renesas GDB Hardware Debugging” T/\y J R ORTEEREL. B
BFEOT /Ny TR (] - “RA_Tutorial Debug_Flat”) %4 1 v 4o LTLEEL,
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@) [AUNETEZERL, 7RSI FELRIZALWNFIZHZA—FED 21—/ (] : “RA_Tutorial.elf”)
EFIRELTLEELY,

@ 7y O X
RO, B, BLUR @
L [# § = x‘ 5 Y - AHI(N): |RA7Tut0ria| Debug_Flat
‘jﬂbg;\j} | [] Aq>| %5 Debugger| B Startup | 50 v-2 | [ #58

T C/CH+ PTUT—Y3Y .

Tlc/Cr VTP TU-ya: || JOVIIHE:

-~ EASE Script ‘RA_TutoriaI ZSH(B)...

(7] GDB Simulator Debugging | | c/cyy PFY -3
| GDB N-Fuz7 - FRw¥ vy -

w [c7] Renesas GDB Hardware Del ‘ Debug/RA Tutorial.elf
[c| RA Flat Debug Flat EHW)... TOILY bORFRH)... ZER)..

£ RA Tutorial Debug Flat | gy s ek
£ *| Renesas Simulator Debugg

L EBI -7 Build Configuration: |Use Active
O aeeNF=E3HICT3 O BBENFEEDICTS
@ 7-JAN-AREDER D= AR-AFEEDHEEK...
< >

=
=]
i
il
C

it
=k
i
r
Al
\al
2
(&
H
=

12 IBEMIS 10 EEH LTI~

TRy J(D) HlL2

%)

H53 TRvY —A—FED1—ILDORR
(5) [Debugger] 2 FICYIVE R, TIaL—3DBELTNARBEERL TS,
Debug hardware : “J-Link ARM”
Target Device : “R7TFA6M3AH”"
(6) (EA] RE v ERT LRENREINET,

7)) [TRYIT|REERT E TAYTEBERARTEN, J-Link T2 a2 L—% & RAR— EAERS
nFEJ,

) 41>} 35 Debugger | Startup - v-2| [ #8

Debug hardware: |J-Link ARM | Target Devicd [ R7FA6M3AH
E2 (ARM)

GDB Settings Cao _*’l(‘\yp'_\y_Jb;&E
GDB &R T: :
(® O-7)b GDB ¥-/\-% B BHi2E) KARZREFE IP PFLA: localhost

O Y-+ GDB H—/t-niE#E GDB k- &= 61234

54 TNRNvT — BERRENER
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8) ELKERMTELBEEE,. HISRTLSB[TNAVI]Ea—BHENRRINET, EREEIVFUR
4>k (#: “startup.c” M “Reset_Handler()’) T7OY S LDETHN—BhEIhFET,

15 797 X - %|i» § = O
v [£| RA_Tutorial Debug_Flat [Renesas GDB Hardware Debugging]
v 2 RA Tutorial.elf [1] [cores: 0]
v #® Thread #1 1 (single core) [core: 0] (Suspended : ¥4 7]l : SIGINTInterrupt)
= Reset_Handler() at startup.c:64 0xb98
g arm-none-eabi-gdb (12.1)

» Renesas GDB server (Host)

B 5-5 FINwd — 23—y MEGED [T/Av T Ea—%F
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52 BTNV TEBROER

FOBENIIAL—2ZFERALEVGET, TAYITEREENY 55612, BELHEIBRFEOBAZEZE
B H5AHETT, UTOFIETITVEYS,

() [TRYTHEK] D FOZEREET (TR52 TNAYYT —[TNAVITEBR] 712 FO%ERLC] 5
;IIE\) o

(2) [TINVITBRK] 7142 FIDERS VIZRTENT=T/Ay T (I : “RA_Tutorial Debug_Flat’) %

BIRL 740029 yy BEERLTVWIEBERZIE—) $5&. BRINETNYIHE
B (f5 : “RA_Tutorial Debug_Flat(1)") MEREINZET,

(3) T/ THERIE 5.1

BTNy THROEE] THALLAATRETEET,

& 7res
BRofErk. B, BJUET

':EI ST

EEI(N): |RA_Tutc>riaI Debug_Flat(1)

BN

[E] C/C++ FTUT-23Y

o] ¢C++ UE-F-FFUT—2ay

=/ EASE Script

[£] GDB OpenOCD Debugging

[£7 GDB Simulator Debugging (RHEs0)

[E] GDB \-FuzF-Flu¥ T

@ Java 77U -23y

B Java 77wk
w [7] Renesas GDB Hardware Debugging
Ic *| RA_App Debug_Flat
[£79 RA_Tutorial Debug_Flat
E RA_Tutorial Debug_Flat(1)
Lebugging (Ra,
lE_L UE-F Java TTUT-23y
m E28-7

1TEEDIS 15 BN IHII-I—5

51
r:?/.

FOITIMPY:

||| [B #4735 Debugger| & Startup| &, v-2| 0 £&O

| RA_Tutorial

|| =E®..

C/C++ TFUT-2ay:

[Debug/RA Tutorial.elf

ERHCESCRUTELE
Build Configuration: | Use Active
O gt FEE#HIT3

RL7E) @ J-IAN-ABEDER

EH(V)... FOTTI DB (H).. ZE(R)...

(@)=F1d[le 2 g

- AN-AEEDE...

S
1
|
Al
&
[el
i

K56 T/INvT —BRLETNAYITEBROER
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53 EXMGT/NNv Tk
COETIE, € studio A YR— b T BUTORERMLZ TN TE1—EHBALET,

e Eclipse 7L—LT—9 1247 GDB TNy HDMEEDE 21— (D42 KD)  TL—UFRA 2k,
K, LPRE, AEY, #7E2TIL, £ (MMU E21—IZRARBIZIEFYR—FEShTHWEEA)

e GDBT/\vH®MRenesas [Z& BILREREDE 21— IOLPRE, ARV FRAV M, FL—X., Fault
Status

[F8y 5] Ea—Izld, FTRO&SHEHNEY—LA—AHYET,

|;<7‘-‘y A4 (F5)I_|Z7_-“J TF—iN— (F6)|

Q workspace - RA_Tutorial/ra/fsp/src/bsp/cmsis/Ddvice/RENESAS/Sefrce/startup.c - e studio - O X
J71E) |EE) V-A©S) UIrasud : 575(A) JOVIZHP) Renesas Views ZE{T(R) Renesas Al J1ZFoW) AJLF(H)
B-{~ - Tk
2 | EEjc/c+® 55 FSP Configuration | 43 F/%y/
W - ‘ i+ § m L2l bsp|delay.c 2 = o m =
v [t RA Tutorial Debug_Flat enesas/G| A =h=9VaE Wt
v 1 RA_Tutorial.elf [1] fores: 0] . =5 RA_Flat =R

I=> RA Tutorial [Debug] &
@&
0

Restart

»| Renesas GDB server (Host) L.
/* Infinite Loop. */

}
}
® * Default excention handler.l] N

< > L4 >
EEE i P& v~ 0
RA _Tutorial Debug_Flat [Renesas GDB Hardware Debugging] [pid: 7]
a-IPobEEIRR - OK n
a-UuhERR - oK
e O-1BkE
Option Function Select, writing to address @x@eee04ee with data fffffffffffdffff
SECMPUxxx., writing to address ©x@0000408 with data fcfffffffffffffffcffffirfffirifs... A

I=% RA Tutorial

57 TNvYT — [Ty T Ea—DQERLEY—)IL/N—
TS LEEFTTAICE BRIV EH)VYITENFl F—FAHNLET,
TOOSALIFK, TL—O9RAV LT, BAWNT L REVEHD )T EHIET—HEFIELET., —BEIEFHIE
LI OBEMNTIRETT .
o L ARBUERLFIFS] F—IF. BEETHROITOTSLTICHAROBHETVHE LARTY TA Y
EFLFET EHRANICA->TIRATYTET
o THRAVERIXIFE] F—IF. BEETHOTOTSLITICHAIROBBTVHE LERT Y T4 —
N=EFTLFET (1 1TETTHHEHEAIZITALEL)
o UFRarT, EFE2BRLET.
TNy TEyLavDELE, BRLETNAY Sty 3/ 701X % B R UTELETSEN, BIRLE-T
OtRETFNYHE T RavcymLEST, *1
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HIZLL T D &SR ENAIEETT
o W REUE, Uky MEIZTOYSLEEFLET. TAVIERTIL— KA FABES
nTWad &, man)EABTETELLED,
o MLRAVIZ, TOTSLERT—FLUEY FOIVRYRS I EY FLET,
o Dy RAVIE, A—H Y FURTFALIZNAF Y T7AILEBUOS Y O0—KLET,

EILRKRE OTNy S RE UNAE SN TS Launch Bar [d, e?studio A4 >4 > KDY —)L/A—T )
A —] =

FRHIZRERTEINZET, UERETEERTEL>TWWETA, DoY) AZa—— [FHRE] - [E7/
TNy — T#EEF] @ lLaunchBar] DR ETRRTACENTEET,

TFNYY - I— N —ERTT BT REUHRRENET,

TNYY - Y= LIN—FRTTBICE. ULTOFTAIvhE [TFRYY - Y—)bN—%KT] ZERLE

TO

J74IUF) #|EE) Y-A(S) YIFIFUIIM FEF-RN) #&3ZEA) FOVITHP) Renesas Views ZE{T(R) Renesas Al

&K~ Diw/bl @22 /i R Q ilbvigm- €
1 TN X = |1’%' £ 17 O | lg halentry.c € s
v [ RA_Tutorial Debug_Flat [Renesas GDB Hardware Debugging] LATIH (L) >

v [} RA_Tutorial.elf [1] [cores: 0] FIRY G- -FERT)

v f® Thread #1 1 (single core) [core: 0] (Suspended : ¥4 7 )b : SIGINTInt: Ul = rto o
= Reset_Handler() at startup.c:64 0xb98 11 717
2.z FEFHIADRR(P)

g arm-none-eabi-gdb (12.1)
s Renesas GDB server (Host)

66
67 ©08e6b9e

-0

TJ74IWF) |EE) Y-AES) YIrIFUVIM FET-HN) BREA) JOJIJHP) Renesas Vi

|§§3va E o] i‘.-\k-.-—a |'|=;»\|‘.t$. l%v
15 TRy X = C] IR e i g = O

v [ RA_Tutorial Debug_Flat [Renesas ardware Debugging

v 2 RA _Tutorial.elf [1] [cores: O]
v @ Thread #1 1 (single core) [core: 0] (Suspended : 771 )l : SIGINTInterrupt)

= Reset_Handler() at startup.c:64 0xb98
& | arm-none-eabi-qdb (12.1)

5-8 FTNYYT — [TNYT]Ea—DY—)L/N—
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531 TNy FEa1—
[TAYITEa—IClE, BT LEZBENR LY FTEIZRREINET,

¥ 717 2
w [£7 blinky_with_thread Debug_Flat [Renesas GDB Hardware Debugging]
“ 1 blinky_with_thread.elf [1] [cores: O]
s & Thread #1 1 (single core) [core: 0] (Suspended : 7 L—271 YR
= blinky_thread_entry() at blinky_thread_entry.c:75 Ox5cc
= vApplicationGetTimerTaskMemory(] at main.c:167 0x75¢
w o Thread £2 1001 (single core - Tmr Sve [Suspended]) [core: 0] (Suspended : <77 )L 2 SIGINTInterrupt)
preTimerTask() at timers.c:582 0x23ec
vApplicationGetTimerTaskMemory() at main.c: 167 0x75¢

w @ Thread #3 1002 (single core - IDLE [Ready]) [core: 0] (Suspended : 57l 1 SIGINT:Interrupt)
prvidleTask() at tasks.c:3,424 Ox187c
vApplicationGetTimerTaskMemory() at main.c: 167 0x75¢
~ @ Thread #4 1003 (single core - Blinky Thread [Ready] Executing) [core: 0] (Suspended : 277l : SIGINT:Interrupt)

blinky_thread_entry() at blinky_thread_entry.c:75 OxScc
vApplicationGetTimerTaskMemory() at main.c: 167 0x75¢
w arm-nene-eabi-gdb (7.8.2)

mmsmm=mm

»| Renesas GDB server (Host)

®5-9 TN\vY —[TNvJ]Eax—
[TV T Ea—ICRITEAERERTT DHEER. [TV ITHERK] V1« FITHRELET.

1. AZa—h5 [ET] - [TV T OB DIEISERL. [THAYITHBE] 712 FoEREET,
2. [Debugger] 2 FZ&ZBIRL. RIZ[T/AVYT - Y—ILEE] 2 TEZBIRL T,
3. RTOS#ERALTLAEE. "T

"TINY T E2L—ICRTOSDR LY FERERRT " & "FLV [TREL T
S, "LWWA"TEEIRT D E. BBERTT SMEBIIFEATEZEA,

T4 REEREL "X TT,

@ FcvreEn
BRofek. BB, BLUET

EE YR A=

O

*

EFI(MN): |b|ink}f_with_thread Debug_Flat

[E] C¢/C++ FTUT-23y

] ¢+ YE-F-7IUT-23y

= EASE Script

[£] GDB OpenOCD Debugging

[£7] GDB Simulator Debugging (RHa50)

18 EEDI5 16 EEATMII-II—5

®

Debug hardware: | J-Link ARM ~

GDB Settings Connection Setting

| J’«’f)‘l E<3 Debuggerlb Startup | ] ZB(0) | B V-2

Target Device: | RTFASM3AH

Erase on-chip data flash before download ARES v oA
[c] GDB N\-FaI7-F/(u% v \Use CFl-Elash WA v
0 Java 7FUT-v3Y CFI Start e
4 Java TT Lk CFl End %0
v [£7] Renesas GDB Hardware Debugging v Semihosting
[c7] blinky_with_thread Debug_Flat Semihosting breakpoint address
[E7] RA_App Debug_Flat -
[E7 RA Tutorial Debug Flat '_Elgﬁ'ydt':—r:mosm;{b-ﬁtﬁﬁﬁiﬁ:ié X v]
[ RA_Tutorial Debug_Flat(1) TEOAL T EERS S U e o3 5 ThA v
[E7] Renesas Simulator Debugging (RX, RL78) v System
T YE-tJava TTYT-v3Y Allow caching of flash contents [F v
578 28I1-7 v Bt
F-75TORTHEEHETD [F v
Count Every Core Cycle [F v
Operating Frequency [MHz]
v

=]

E5-10 Ty - FiNv s - Y—LERE
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532 JL—Y9ERA2VEa—

[TL—=9RA VM Ea—IClE, TATSLOETHRELRTICRESNIZTL—U KRSV IRRTEINET, T
NYATTOTSLEZETR, BB ITL—IRA Y rDTERIZT FLRIZET S EETNRHESNET,

e?studio TIXY I bz 7IL—9RAVF BDODI—H—) EN—FY9zTF7ITL—ORAV b+ FDOI—H
—) ZRBILTHRETEET, FITNLV YV IICEYTL—ORA LV ERETDE. TIANLEDTL—

RV RENERENET, N—FO9z7ITIL—I9RA 2V EDBE., TL—I9RAY FRADN—FHzF7YY

—ADELSTNVEWEEFRETEFTEA,. TOEHEIE. VI T7IL—IRA DV MIBETHRZDED A

yE—URRREINET,

TL—ORADFERETDICIE. TN AR LIKETUTOREETVET,

(1) ITASEELTIL—VRSA U MERET D
Y—RITF7ANITAIADERBESTTNI IO TEHE, TIHILEDERATIL—U RS EHRES
n, FIL—9 RS2V FI—H—DBRTENET, v—Hh—DPBESN—F 9z 7IL—URA U b, #8BlE5Y
TJrb9zF7ITL—YU RS2 TT,

FINYY 9 TIEEL, V—RA—FDERBZHY ) v 9 %& [Toggle Software Breakpoint] & 7z [
[Toggle Hardware Breakpoint] TE# 7 L—2HR4A > FMERZBIRTEET,

2) TTL—4HAY b Ea—TIL—oKA Y FTORT 1 E2BETS

[P4 YR AZa—®[Ea—DOFRTR] (Ff=IL [Al] +[Shiff] +[Q] > 3— bA v FIZKITT [B] 2#8F) T[T
L—oRAY R Ea— (%DF7AI2DE1—) B ETL—2 KA OB - |EH, TL—o KA >
FERIP T L— R v R EBRET ZFEELT FLREOEENTAET,

LUTOAETIL—ORA Y FEES (TL—IRA 2 MTLELSHN) [TFTBHBIENTEET,

© ITAHOERAIZRRESNEIL—IRIV bI—h— @FLEFE) £EIUvI L, TUTHFRAMA
Za—® TITL—ORA VL EFERAFRAICT S BRI ZEEHMOYBDYET, BHICHDIETL—
g4 r—h—FBLHBEYET (D FEIX ),
BEAVTXAMAZ2—D TTJL—9RA 2 FEERTREICT D) TAMREET. HHWLE. T+
FRLENDAETILY YIS HEEDN - BRIV EDLY £3,

s BTDIL—UHRAVFE—HFELTEDIOUYBZBIZIE, YV—IN—FEEFITL—I9RAVFE2L—D
W ORAVESIYYILET, —HELTEMIL-TWAEIE. 2THOITL—9 RSV bv—h—I(25l5
(\N) RNERTERTRESN, EOTL—IRA UV FTHLHEELLHLLKYET,

(£ startup.c &1 = B8 - ‘Eﬁ 8y T... i1 L T &3 g® M. L Per. [T]IO. = B8
51 ~wvoid Reset_Handler (void) A 2 XK P A | o | A ES]| 4 8
i Vo startup.c [1T: 64] [type: \—F17)

/* Call user application. */
main();

= while (1}

/* Infinite Loop. */
} REOERTH. =79 3580E8YZEA.
¥ v
< >

B511 TN —[TL—9RLA YV Ea—
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R —FI725y P a@BEBIZY I b9z T7IL—IRA LV EERETBEIZ. UTOIS—INEEL-S
A

A

"Cannot Insert breakpoint xx in function name at source file name: number of lines:
Remote fairure reply: FFFFFFFF add software breakpoint"

2592 TLb—ORAVFZEMZTBHIZIEH, ROFFa AV ESEBELTLESL, TE2T3aL—

A .E2I3al—% Litea—H—XTZa7I/IRMH (RAEGHOIESEIE) | - 332. 75y arEUE
EMRIEESI TN I RBRERBOEERIE] - (7)) 759y a rEYERRIZLEYI I 7 IL—ODEFERE
H1 #8BL, 75922 TdL—9RAVEEADICLTLEEL,

E2T-I a2l —% E2x3 2 L—XLite = — % — X v = = 7 LRI (RAHEE D 135 F51H) (renesas.com)

R20UT5210JJ0101 Rev.1.01 RENESAS Page 84 of 121
Dec.12.24



RAZ7 3

LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

533 =HE1—

K Ea—=TlE. T\ TSI O—/NILEH, BUEH. O—HILEHOEEZE=-_2TEET,
LA TEERT Az, 5TERX (B . “Aval+Bval*2”) PEF v X k (Il : “(struct mystr *)&buf[1]”) #{F>T
RRSBBIENTEET,

EHERDICIIUTOFIEEZTE2TLESLY,

N [DaVFINA=a— - [Ea—0DFTFR] - [X]DIBITER, HHWNE s 7Fa4arE2 )y oL, [AK]
Ea—Z#RTFET,

(2) TT 42 LTEHEL (F: “bsp_common.c’ NM “g_fsp_version”) ZERKEIZLTHS [R] Ea—~
FSvJ&kAyTLET, (FfF, £EHEE7Y v I LT [BERRXZEBMA)..] A=Z1—EHB%ER
L. [X]Ea—IBmMLET, )

¢ bsp_common.c X = 0| - 23| % IL-2R1VF B E1-) @® {XYFRAYE| B Peripheral Regi.. | || 10 Registers = O
7 uint32_t register_ ~ EE XK BRI
= i) I Bl : g_fsp_version
#endif — < = Details :{version_id - 83886ese,
o ¥ (# g fspversion  const fsp_pack version t (.} sty
# * Exported global variables (to be accessed by other files) M 0= version_id uint32_t B 19' L .
v (M version_id b  struct version_id_b_s £.3 16 iE:{...
* FSP pack version structure. * - build 8 0'< o IMH—-{...}
static BSP_DONT_REMOVE const fsp_pack_version_t | FRZTORIIREET| BSP_PLA Lol uimd t ol s 8 (..
83 { 9= patch uint8_t 0 *<error readi =kl L
84 .version_id_ b = 0= minor uint8_t 0 *<error readi
s 09 major uint8_t 5 *<error readi

.minor = FSP_VERSION_MINOR,
.major = FSP_VERSION_MAJOR,
.build = FSP_VERSION_BUILD,
.patch = FSP_VERSION_PATCH
¥
b

* Public FSP version name. */
static BSP_DONT_REMOVE const uint8_t g_fsp_version_string[] BSP_PLACE
FSP_VERSION_STRING;

& FLOSEEN

/* Unique FSP version ID. *
static BSP DONT REMOVE ronst uint® t ¢ fsn version huild strinefl1 RSP

512 TiNws —[H] Ea—
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K Ea—RNTERLEEBEEEZARVMRAVMELTHRETEET,

(1) HEDEE (B : version_id) #HV v L., [Resesas 1 N2 bR ¥ RDB[A RV R TL—OD
BEIZBIRLTLLEZSD, RIRSNJIFIAT7ATHRY I R TELEEHRE

BREL. [OKIRE2 vERLTZSE
L\O

G7 % X | 8® ARYMRAVE HE % XY
= i & FELR £ : version_id
v -,i,'“ fsp v.ersi?dn ct.)nst fsp_pack_version_t {.} gx:llgg ;;;j;’&sgsggggg
__x e i e . 16 iy 8388608
v ®versionid b 9 VGER®A) Ctrl+A 0x1270 16 i :ex508080!
0 build = FOTE-E® Cul+C Lariable: Co... 0x1270 /- :10leeee
()= patch HIER(O) variable: Co... 0x1271 8 J:050000000
9=minor | 48 FATHIBRWL) variable: Co... 0x1272
()= major #HEOER > variable: Co... 0x1273
or FLLAEEN Add Expression Group >
BFE(F)... Ctrl+F
E20ESN(D)) >
e BERATEMA)..
< EAFAIICTS > £
EATATAEICTS =0 %5
ERATREE).. N vE
P BERRAVEOEN (C/C+).. SP. */ N
BCFvAR...
BB L TR
67 ©000112c < Enable Real-time Refresh
:g 00601130 Real-time Refresh >
I Renesas 4 AY bilA 7 >|Ic2:2 ARk TL—7mEM I v
5 EEAOMER ' >
e RO SO NOE =Y X
ARYERA Y947 Data Access
] TR TUEARE
BHATELA: &((g_fsp_version).version_id) v
TRLAZF
®%HL
Oz
{&: Equals
HEH
BTT7RLA:
S47: Inclusive
AW S )] 3 43—
AAZVE: | &((g_fsp_version).version id)
Frel

513 TN — ARV MRSV MELTERE
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(2) MRV RAV KM Ea—ITEESINET,

1 | @® ARYMRAVE X

947 FELA
L6 FL-R55
& r-2fE1k
O r-2-L3-F

v [ B ARYE-TL-4

74 KA.

= 0

B w X% E|E|rcoson 1|t 2

H43- NYF)b.. JAVE

| or

&((g_fsp_version).versio...

Read/Write Byte

10 &((g_fsp_version).version_id) I

SR ZEES
Ou - #17-f=1E

514 FTIN9J —[ARV I RAV ] Ea—
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534 LIPRXE—Ea—

[LPRE—]Ea—Id. RAT73) Y4983 rO—5DRBALPRFICDODVNTHDERERTLET .

(1) sl D7 A AN [LERE—IE2—%BIRT 0. RRSNTWETIIE D1V K9] A =2
—D[Ea—DRFR] - [LPRE—]ZBIRLTRTSEET,
(2 LORIZFEZERT D LEHMBICEIEEBO I+ —<7 v FTENRTINET,

AR T L—VBURICEEDH - BITRRART (BRBHIER) ITH-oTVET,

B avy-L 88 LUAs- 8 () FAw vzl [8) BE G Debugger Console @ AT—h-T7391- [ ATU- B8 (et 8 = O
£ & Cat/ERA -
v M REIS General Purpose and FPU Register Group
B 0 010 |
Sini 11 0x11f
B r2 0x2b02
B r3 0x60
Bt 4 Ox 1#fe0Bfc
i s 0w 10954
i r6 0w 10954
i 7 on2bi4 9
< >
R o ord ~
16 i :exe
10 iEE:e
8 iE:@
Mt —ze
Float:®
Fo#be v

515 TNvJ —[LPREA—]Ea—
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535 XEY—Ea—

[(AEU—]Ea—TlK, A—HFE“AEY—F=4—" (RFHABT7 FLRAERXRTEADODHEA#EHE) FHEELT
AEVERTLBET DI ENTEFT, BEZE—FX“R—XATF RLR EFFENSZEBMUBICL > THES
NBEEEMERLET, FAT—FZE2—DHDAEYT—RIEELZ “AEYLUEY VY TRET S
CEMNTEFT, AEVLUVEY VT EHONLOHRELI-T—274+—< v b BIZIE, 16 E$H, FEHFE
B, HELLEH. ASCIIA A= E) T,

4 (f5l - “g_fsp_version_build_string”) #*E ! —E1—THRT HICIE.

(1) *TY—Ea— (0 0o713Y) BARFEIATOLAEEAEZER, RRSATOETFAIE[Y 22K
D AZa— S [Ea—DRF] - [AEY—] TEaL—FRAWLTLEELY,

(2) Ea—AD 5 FA4A2EY YV I LT[EZE— - ARV DFATATERAE. AT DRTH
B7 FLRZHEEL TS, TROFITIEERDT FL R “&g_fsp_version_build_string” #1583 L

TWET,
& T-5--AEU- bt
E-A9-33TFFLALAEA DL TGS
|&:g_fsp_version_buiId_string v| I]
Z 3 “g_fsp_version_build_string” ®RAAEA
} “UCEDEH ORXTRRINTVET
.
@ oK o)l
B 2oy | Lyzs- [0 xzu- < / Suw H G EES|B-§ 0
= o | b& &g_fspS¥rsion_build_string : 0xC90 <1@/ﬁﬁﬂ)§ﬁ> X 5h FRLIAUDT .
IO &g_fsp_version_build_stringI TR e - 3 ‘4 -7 8 - B C - F ~
f 0000000000000C90 PNAGLYLIPN 59772074 52206874  73656E65
0000000OBREROCAE 41207361 GE617664 20646563  78656C46
REFWRT7 FLRAZEELE 000B0LPRRRRACEE 656C6269 666F5320 72617774 61502865
3, 00O0PAPOBRREOCCO 67616863 65762065 6F697372  2E35206EF
QEMLZET-1L. 16 £ 0000PEPPBEEEOCDO 00302E30  2E302E35 00BEEO38 05000000
(Ox~) QBRI FEECTEE 00BOPAOPBREEACES BFOBBSFS  BCOSBCFS  4770469E  BFBOBSFS
¥ 00EOPEPPRRERRACFE BCOSBCFS  4770469E  0OEAEAAF  ©0E0BDE4 -
o

B 516 T/NNvy —[AEY—]Ea—
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BELEAE)—EZF—IC/TEHLUFY VYT (RRBR) ZEMT HITE.

(1) FHRLAT. R TEH Yo L, LYY UGTEBIRLTHAD [LUFY VT OBM RE2VESY
YOFTBHERELILUFY VG TRETHEINEMENET,

TEEDHITIXZES “g_fsp_version_build_string” & M6 EHDES & TASClI] ODZBETRTEYY
BAbNBELSITLTLET,

B avy—-)p 88 LI25- | 0 AEU- X

“;’.‘élnl‘?l‘nln .‘}::‘ & -“| E;| u§»|nu - :: = H
G

= % & &g _fsp_version_build_string <16 E#DEL> oo RIS,
o EEToT Ul s AEY—-EZF—: &g_fsp_version_build_string : 0xC90
TERRT LU I EERL AL

FEVNR

~ | D) yffa)iaﬂu|
Traditional

16 i

;5 /** Unique FSP version ID. */
60 #define FSP_VERSION_BUILD_STRING I(“Built with Renesas Advanced Flexible Software Package version 5.0.0") I
61 M
B 3wy | Lyzs- [0 x3U- X / Smue H T MEEEG| B8 -0
=4 % 38 % &g fsp_version_build_string <16 EHOEH> &q_fsp_version_bfiild_string : 0xC90 <ASCll> X 48 $HELYFUVY..
@ &g fsp_version build_string PR -3 4-7 8-BC-F a
0000000000000C90 twi thR enes
00000000000BRCAG as A dvan ced Flex
000000000008 RCEBE  1ble Sof tw.'f\r' e Pa “g_fsp_version_buiId_string"
Co__ckag e ve rsio n 5. _
6000000000PROCDD _©.6]  5.6. ol I o | #ASCIIXFF TR
Ee oul; @44 3FpG gl v

517 FTNYYT —[AEV]Ea—0FRLUFY VT (RFEAR)
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[AEV—]Ea—RATRERLEEBEBEZAANV PRI PELTRETEET,

(1) XROF FLX (f5l : 0x00000C90 #Fith) #H2 1)U L. [Resesas 1 N2 bikA > MM B[4 R K
TL—VDRE)EFIRL TSI, RERSNDFAT7ATRY I R TEHZEZHREL. [OKIRZ > %H

LTS,
D XTU- X o® AAYMEA b s e CHEB|%-§ —C
E== = 8 % g_fsp_version_build_string : 0xC90 <16 ##MDEE> X oo FRLVFUVI ..
« g fsp version build string | 7L 2 B_- 4 - 7 8 -B C-F A
000000000000 Co0 RQ772074 E270AR7A  7RARAFAR
0000000000000CA0 41207361 v LYFUVIDEM

0000P0PDEEARECEE 6566260 96 LYFUVIDHIE

60PEROPEEEERACCO 67616B63 (. mETRL ALY Evh

0000P0PERERRACDe BP302E30 e

000PPOOERPROACED BFOOBSFS

£00P0EOOORORRECFD BCOBBCFS TA=NYHEF)...

000EPOPERERPRDEE  PPOREREE Iy BLEIHA TS

0000POPELERPRD1O PPOPERES FRLRFIDIEE S

000PPOPERERPAD20 PEOPE100

000e0P0EEAERED38 eeeeelee = 7UYTM-FILIE-

0000P0PEREERRD4E GPRBR202 L) FIRI N

JOIT4R)

£ hal entry.c le| startup.c X FEyS | B 3y %

& o 4. 3
62 { 2 A Y PDBIA (C/CH+).. \_Tutorial Debug_Flat [Renesas C
63 /* Initialize system using BSP. * IITATY > _HuNEERER - OK
:: 2eeeebos SystemInit(); BAL B Culer  —UOMEESER - 0K
66 /* Call user app]ication. */ I Renesas 1AV A )Ic:ii ARV - TL-I0EN I
e OIS e SN PV X

ARYHRA Vb 54T Data Access

TRLARE F-5-TICIARE

BELETFLA: 0xc90 v
TFLAZMF
® 5L
Oy
{E&: Equals

HE
BTTRLA:
H47: Inclusive

XA -hIV AT
JA2E | 0xc90

Frvtn

518 FTNYT —A RV IPRAVFELTHRE

R20UT5210JJ0101 Rev.1.01 RENESAS Page 91 of 121
Dec.12.24




RAZ7 3 LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

(2) MRV RAV KM Ea—ITEESINET,

0 xEU- | e® 1RVMRAUE X =g
B W %% | [|rcomson /|8 et
547 7ELZ 7-5 KA-A.. F49—  AYEL.. DAvk
(18 FL—AR%
L& H-afsiE
[]% F-Z-L3-F
v [V S ARy Ty
OR 0xc90 Read/Write Byte 9 0xc90 I
(AR
O 94921k

<
Jovzor ®ESNETYIL-F

519 TNV —[ARV RSV M Ea—
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536 *EY—FEHEE1—

[FEY—EFRE|Ea—%#FALT, 7Oz DI YT I7A4IL (*map) SAITSUYVRLIT7AIL
(*Ibp) DIEFEREZWMBLET, RTRTHDERETOT Y FOAFD AT Y4 X, ROMRAM DOE{ERA
B, w923 vF IOz MO URIVED A —VEEDER, N2 T—TNLPIDR)T7LUARTY,

e? studio M/N\— 32 73 L ETIE. ROMRAM DERE IS KRR TEET,

[AE—ERE| Ea—%@F3I12EF., [V FD] AZa— S [Ea—OKRFR] - [FDM...] D [C/IC++] AT
Jhvn [AEY—FERE] ERIRL. FA]RETEA—ZRAVTIESEL,

@rci-oxsxr O X
| 245 AT
= —i PN

v = C/C++
M@ ¢/c++ FOYTIE
& c/Cr+ R3I
" FSP Visualization
Peripheral Register Calculator
[B] 257824
0 xe-=AE
T AR
e U LRE
‘s BHAHTIVY -
& MEOFME

= Git

| BK@ | e

520 [AE)—ERAE] E1—DORT
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[(AE)—EFREIE21—XRD3DDIY 7 THERIATLET,
()B4 X, (2) *EYEEERE. (3) i

FBRLETOSTI Y MIUVARGY TR I7AALDNEWNMES. THIEUVARGYTRI7AILIZAE
JEEAERZRINTLEWNMESIE., AEBUMBEEREIZCTYUL A - RO TR J74ILEELLHY FE
Al EVWSAvE—UHRRTEINET,

O Fo/t74- (2 I @ xv-+-T597- | @ uy-) [l 4E)-2E8 X S| EFFE" B
1A : i 7 SREEs
W05 8 [1k rEuEREHE 2
W= o M1k
W TEBLeERT-5 (1) 8 It{+ ELASH | 1% 2048KB
W =7siET-5 (1 ) 120 Ji1k 4KB BH (2)
EEE 24 S+ (2
wh it
:9:&’_' 1024 “IE/:: RAM | 1% BA0KB
O 16 ] KB EE
w
PV -7 FETFLA (VMA... BBTFFLZ HT ULTR) T A0 Bt 0-F-FFLZ (M. ol
vfpli_veneer EH 0x00001045 - ] -
wvd_bx EH 0x000010458 (3) 0 -
Am_clone_table EMie O« 1FFEO00S - 0 - 000001050
dext 0954 Ox 00000000 0x 00001047 4188 ---
stack_dummy AF97 Ox 1FFEQ0D2E Ox 1FFEQ497 1024 - (3) -
sdram FMEBALT-F 0x90000000 --- 0
rel.dyn EH 0x0100A160 0 -
.gspi_non_retentive  TMfE Ox 60000000 - 0 - (00001050
.qspi_flash z0ie 0x60000000 0 -- -
neni rlﬂ_firﬁ 1 nnn Zm‘i‘.‘ e RONNONN e n - - e OO DS &7

¥y 774 )l RA_Tutorial¥Debug¥RA_Tutorial.map

B 521 [AEY—FAE Ea—0TY7
[AEY—HAE] E2—TIEUTORENTETT,

& AE) —FHEERTTEEHOIVTIFZAIL (*map) 34 TSYYRLT74IL (*lop) ZEIRL
F7,

S AR —FERAB E1—DOERETRTEHLET
FBEIUTOTRTOATOT -4 EIY RAR—FLET,

YT IFANOSA TSV YR NI FAINEITF 42 THEET (RASATSYTOS Y MZIESA
ITSYYR LI 7ALIEHY EFEA) o

U BRLETAC I MR Y T I7AINER DT 2EODR—CEREET,
S5 SEIRLE-TOC Y RO [Sections] R—SEBEET,

R20UT5210JJ0101 Rev.1.01 RENESAS Page 94 of 121
Dec.12.24




RAZ7 3 LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

537 #HF7EVII Ea—

[E7E2 T Ea—lF, O—RLE=TOFSLDY—RaA—FETFEVISHEEZRELTRTLET, BHE
ETHFOTIIEALTRNDI—HTHRARTINE T, [FF7EV T Ea—TlE, FEVISHE~DTL
—ORAVIDEE. TL—IRA Y FOEME/EHE, FTECTILGEORTY TET. TOTSLD
BEDGE~ADT ¥ o ITNARETT .

H7EUTIL Ea—FFESIZIE.

(1) TNNYHZREEHL, TTAFEHRDT FLARRRENTWDIEFHREEI VI L[ETEY T —~
ST EESD. [V VR A2 — S [Ea—DRFR] - [@T7EUIIN] EERLET, 3 TIC
F7E2 I Ea— (B F7L4a2DDO0=427) AREFEATLNIEZEREYI Y YO LET,

2) G (FPOTF4THETNYT - aAVTFERRMIY L) REVAEMZH>TLAREET Y TILE 2
—[EPCAHIUADT FLRIZHIGELI=fTICEBMICRYO—ILLET,

@) F7EVIINEa—DER., FRLRAASLEGEY ) YY L [ARa—FEXRF]. [BEHA 7Y +
HRT]) THROA—FEBEBEEIODA 7Y FORTEOYEZONET,

lg) startup.c X 8
int32_t main(void); ~

® * MCU starts executing here out of reset. Main stack pointer is set up already.[]
- void Reset_Handler (void)
{ =
/* Initialize system using BSP. */
SystemInit();

o o
& w
[+
[
D
®
[
o
O
7]

/* Call user application. */

00608b9%e main();
0e0Peba2 = while (1)
{
/* Infinite Loop. */
}
v v
< >
EFae orvvern |0 blE)@s e § = O
Reset_Handler: A
00000b98: 88 bS Reset_Handler+@ push {r3, 1lr}
a4 64 SystemInit();
00080b9a: 80 fo 03 f8 Reset_Handler+2 bl Bxbad <SystemInit>
67 main();
oeeeeb9e: ff f7 5d fd Reset_Handler+6 bl ex65¢c <main> =
69 while (1)
oeeeeba2: fe e7 Reset_Handler+1@ b.n Oxba2 <Reset_Handler+l1@>
72 }
SystemInit:
@eeeeba4: |23 4b | | systemInit+e | ldr r3, [pc, #148] ; (©@xc34 <SystemInit+144>) .
Axa—¢ | sty r |
B522 TNy —[#HTF7EVITIL]Ea—
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RAZ7=xY
538 ZE#HEL—

(ZH] Ea—F BRERTHFORI—THTRRAGBLGETOA—DIILEHERTLET,

A—AhILEHERBICIE.

() [EHEaxr— (=073 Y) ZERT SN, [V4 VD] AZa— > [Ea—DFRTR] - [EH] TE

1—Z=HEET,

(2) ATV TRATHEBRNICAD L, EHE1—ICTO—HLEHEZOENRTINET., (TEROHITIE
hal_entry () R ® leds)
- EE 3 % JL-UMAVE By EV2- G @® ANYNRAYE E, Peripherals [T 10 Registers EE| e g = oq
2% o) & A Bl : leds
9= freq_in_hz const uint32_t 2 E:;:ii?{i{lid_COUﬂt = 3, p_leds = #xle94 <g_bsp prv_leds>}
()= delay const uint32_t 500 I@ SEEEn ': { }
v [ |eds bsp_leds t L.} 16 #:{...}
(9= led_count  uint16_t 3 JA e
» p_leds constuint16_t™  Ox1e®4 <g_bsp_prv_leds> 8 f:{...}
(= pin_level bsp_lo_leuﬂ_t (BSF_IU_LEVEL_RIGH [unk... ¥
[€] hal_entry.c &2 = 0
33 —void hal_entry (void) ~

#if BSP_TZ SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();

#endif
/* Define the units to be used with the

const bsp delay units_t bsp_delay_units

const uint32_t freq_in_hz = 2;

/* LED type structure */

Esp_leds_t leds = g_bsp_leds;

software delay function */
= BSP_DELAY UNITS MILLISECONDS;

/* Set the blink frequency (must be <= bsp_delay_units */

/* Calculate the delay in terms of bsp_delay_units */
const uint32_t delay = bsp delay units / freq_in_hz;

/* If this board has no LEDs then trap here */
eeepecce |2 if (@ == leds.led_count)
{
eoeeec7s |o while (1)
1
H /{ There are no LEDs on this board
}
}

523 TN\vYT — [EH] Ea—

R20UT5210JJ0101 Rev.1.01
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53.9 10 LYX4 (I0 Registers) Ea1—

[IO Registers] Ea—I&. 2—4% Y FERADIO 77/ ILTEEINZEZLPR A ERTLET, 1—HI(E, [#
RENFLOREZ—] ITRBEFIOLDRAEBIRLTEMT S EICEST, IOLPREF]Ea—%HRET
A RXFTBHIENTEET,

BRLE-IOLYORADEZRBIZIE,

(1) [0 Registers] £ 2 — (-']J DT7AAY) EERT BN, [V4 VRV AZa— S [Ea—DRTF]—
T20#) #BIRLTHL TE2—DORT] 91V Kons,. [F/3v 4] 5[0 Registers] Z:&iR L
TEa2—%#RLTLEELY,

2) [TRTHOLPRA—] B TT, AEDEC1—)L (il : CAC) #FEL. EXPa—ILDIOLIPREA—E
FEREALTLCEEL,

(3) LYR% (ffl : CAICR & CASTR) % [BRENI-LCRE—] RAVIZRSvF& RO TLES, L
CREABERD ® (X, BIRENILPRAATHBHZEERLET,

(4) [BIRENELPRA—] 2 TEEAT, BRLELDRINRTEND I EFZHRELTLLESLY,

[TRTDOLPRE—] 2 TTORTICEKEALNST=H. BEHOLCRFEZRHICE [BRESALIORE—]
EESCEEHBOLET,

BE fi& TRLA FEH ~
v CAC 0x40044600 Clock Frequency Accuracy Measurement Circuit

116! CACRO 0x00 0x40044600 CAC Control Register 0

ato1 CACRT 0x00 0x40044601 CAC Control Register 1

itsf CACR2 0x00 0x40044602 CAC Control Register 2

) CAICR 0x00 0x40044603 CAC Interrupt Control Register

W CASTR 0x00 0x40044604 CAC Status Register

314t CAULVR 0x0000 0x40044606 CAC Upper-Limit Value Setting Register

aia1 CALLVR 0x0000 0x40044608 CAC Lower-Limit Value Setting Register

a1a1 CACNTBR 0x0000 0x4004460a CAC Counter Buffer Register

2. CANO 0x40050000 CANO Module .

< >

IRTOLI RS- ERENELIZS

1 | 10 Registers X v sk - ¥ 1°Y.1= | 7§ = O
Hi & 7ELZ i
CAC 0x40044600 Clock Frequency Accuracy Measurement Circuit
W3 CAICR 0x00 0x40044603 CAC Interrupt Control Register
WY CASTR 0x00 0x40044604 CAC Status Register
< >

IRTOLIRAY- ERENLIAY -

® 5-24 F/3v4 — [I0 Registers] £ 12—
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[IO Registers] E 2 —AT&
(3) x

T:'c"l,\o

%0) IOLTRE 45 -
DERFE]ZERLTL LN,

ERLEBEBRZARY FRA Y
CACRO) &7 vo L.

FELTEHRETEEY,

[Resesas 1 N hiRA U FIMB[A RV FTL—
RNSINDIFATATRY I RATEHEEREL

L. [OKREZ &R LTL

o® (RUMRAYE |

#
v JAY
> 3141 CACRO
sto1 CACR1
100 CACR?
W CAICR [
WHCASTR 4
193¢ CAULVR 5
oel CALLVR
38 CACNTE
TRTOLYRI-
.| hal_entry.c &
=
9000009 E]

il _| 10 Registers

{i& 7RLA
0x40044600
0x00 0x40044600
[ EBRESNELIZAS-I0EM 0x40044601
ER&SNELIAS-NbleE 0x40044602
oI -TETNTELS 0x40044603
YTy 0x40044604
YILy i 0x40044606
IRTOIN-TERE Deboadene
0x4004460a
INTCEHLS
 BR
BER&NELIAY-VER..
BN - TEER]
2 using BSP. */
-
tion. */

©0800b9 -

&8 (M FU-)EFT

[ PherzFRR

Q0

Clock Frequency Accuracy Measurement C
CAC Control Register 0

CAC Control Register 1

CAC Control Register 2

CAC Interrupt Control Register

CAC Status Register

CAC Upper-Limit Value Setting Register
CAC Lower-Limit Value Setting Register
CAC Counter Buffer Register

= 3 || 4% 7
A RA _Tutol

Using

R7FAE

eeeeebel

Renesas /<Y kA 2

>||°::: ANIF-JL-DOEM

| Bty

/* Infinite Loog

g

L= -0 T Fr—I0EINT 5

Syt
GDB: &

& 1~vrRIvroEm

ARYRA VR 91T |Data Access

TRLABE 7-9-FIRRE

BT LA 0x40044600

TRLAZE
® HL
Oz
1&:
giE
BTTRLA:
H47:

Inclusive

IZ-ho7k: 543~

Equals

JIXAYE: | CACRO

ERadll

B 525 TNYT —ARV RSV PELT

%{!:

E
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(4) MRAVFRAV M Ea—ITEESNET,

e® ARUMEAYE ¥ | 7] 10 Registers -
B WX E|E|rcosoas| |
547 FELA 75 KA. HA= AVE. DAYE
(]88 bL—2 B8k
[ 18 b

% rL-Z-L3-F
v [ 5L ARYE- T

| OR 0x40044600 Read/Write Byte 19 CACRO |
O =
Oa - 43—k
L4 >
526 TNV —[ARVI RSV Ea—
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5310 ARV FRSAVFE2—

ARV NI, TAOTSLETHRICIL—HINE L —RAEEEETT EEDIZHREINE-FHEOHEAED
BTT, A—HE ARV RA VN Ea—T, BRBEEOEEINARND L, XX, FL—XE
B, PL—RET. ARVFIL—VBEERTE. RRTDHENTEET,

RAZOSTY rTIE, T—E 79 RRICEBARV LI L—YZFHR—FLTWET, T3aL—RIFHEES
NE=EUTORET FLAHDIWIEET7 FLRERAADT7 IV RZB®RELET, ChiZkY, ZPRLRET
— A EHABEDOEEHERETHENTEET,

e?studio 2023-01 LI TIX., AT S LATHNNRELEEBIZTOT S LZELEESEEZRI 2 —F vy FHRex
YR—FLTWET, N—FIzT7IL—IRA Vb EFERTHIELEL., BINRERICTOT S LEELS
BHIENTEET,

ARy FOHAEDHE (OR, AND (BLUZDMAEHLYE) . —7 2P vl) [F22UEDA R MZER
TEEY,

®1 ARV FOHEAEDEEYE

HAEabhEES A

OR BELEARYFDSI5 1D —HT 5 & EHRIL,

AND (fi#EHH) BELEZAAY M, BFIEMHY. $T—HT D EEHRIL.
v=roivl BELEARY M, EBELEIEF T % & &AL

7 RLRFEREFT—E2N—HT5%H4E (] : g bsp leds ~DT7 I tAKE) T, FO0—NILERIZARVFTL
—JERET BHICIE.

(1) [Renesas Views] — [T/A\V ] - [A1 RV RSV M DIBISERLT[A RV RSV M Ea—%FHE
i’g—o

(2) BATHSLD AR - TL—=0"FZ TN IO L. REARNVE-TL—Y]DFAT7RT%
HEET,

3) EBM.]REZ2EH Y vY LTRIZEHET,

o® ARYPRAVE X = 8
B W X% R rcaeonom|ts|
547 PELA 75 27 B49- AYFl.. JAVE

[ 6 FL-ABtA
(1@ FL-AELE
[]% kL-Z-L3-F
| [] & ARYE-TL-% | 547 FELA F-5 AUk 747- AUFLES TAvk
SR
(- 913—1=1E

€] BE ARYRTLD X

EHEDEEME: OR

<
Jovror RESNEZTYTLA

l E ... I RE. CllES PC: 0/4 OA: 0/4 TAT: 0/4
el
527 TNYYT —[ARV RSV ] Ea—(112)
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(4) [NV kiRA > b - B4 T]IZ “Data Access” #EIRLF T,

(5) [7 FLRS®E] 2 JIcitar. L) P42 9 LTLURIL ‘g bsp leds’ £RELET. (50
—INILVEHBDT KL R “&g_bsp_leds” TREINFET, )

6) RIZ, [T—2 - THUOEREZFE]|Z2TICYBZ. [VU—F/5 4 F]IZ “Read” #:E IRLET,
(7) [OK] KA > TRIZEHET,

& AR DED x = ROIN STt = X
AR NRA 1+ 54T | Data Access ~ ARYMRAZF-547F: Data Access v
—-5-TIEAEE 7ELZEEH T

ETFL R | &g bsp_teds | El F-H - PURARE:
TRLAZ# Y-K/51k: [ Read “|
@?,-"_, Bus Master: CPU

" )

Oz W
fE: Equals LS. 0

O=g FHERYAL: Byte
BITRVZ AYfE: 0
24T Inclusive s Equals
KA F FAq— KAk 43—

Ik | | LA

oK ot Feel
o® ARVMRIVE X - O
B W X% | E|rc2s0a1/a | 2| et
854F T7ELA 75 KN, H4¥= NYEb.. DAV
(6 - RRatA
C1E b2k

[1% FL-R-L3-F
r C) ARV TL-Y
OR &g_bsp_leds (0x1634) Read Byte 21
[ Iw - #4X—Fdsh
(g - #13—1=1t

L

L 4
Fovror EEEnETY -+

528 TNV —[ARVIFRA Y] Ea—(22)
8) RS LERMMILRTTS=HIZEY FLET,
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(9) THEIEX. EHSBILTARY R ITL—I0ED > -#%FERLET, “g bsp leds" D7V R (1)—

F) TIL—Y LTWLET,

880086bC

#endif

Beeee6Cc2

oeeee6cs

Beeevs6Ccc

- void hal_entry (void) ~
{
- #if BSP_TZ_SECURE_BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();
/* Define the units to be used with the software delay function */

const bsp_delay_units_t bsp_delay_units = BSP_DELAY UNITS_MILLISECONDS;

/* Set the blink frequency (must be <= bsp_delay units */
const uint32_t freq_in_hz = 2;

/* Calculate the delay in terms of bsp_delay_units */
const uint32_t delay = bsp_delay_units / freg_in_hz;

000006d6

/* LED type structure */
bsp_leds_t leds = g bsp_leds;

0ooee6e2 ©

000006e8 =

/* If this board has no LEDs then trap here */
if (@ == leds.led_count)

while (1)
{

Sl e mmm e I FP- mm Al o mmmd

K529 TNYYT — AR T L—YDRT

BIANFEAER, T L= RA o P EREHETICT 0 ST A iE kT HHRE (e studio 2023-01 LIKE) 13, LLFOR
GV L [RIB—=—F ¥ U F|VA L FUZFRLTLEEN,

8® RVRRAVE X

8547 7FLA
[ B ML—ABISA

[ 8@ rL-A=1E

O% rL-Z-L3-F

(]S ARVE- T4

Ul - 71v-Bisa

Ou - #19-1=1E

7017+ BESNLTVTL-H

g hal entry.c < (< startup.c

2 # * Copyright [26206-20
20
21 #include "hal_data.h"
22
23 void R_BSP_WarmStart(
24
25 extern bsp_leds_t g b
26
28 ® * @brief

= O || Fovdt
|PC:0/6 OA:0/4 | B | 7

O~k

B = %%

e Rl

17 . h ~ 15 RA Tutc

B8 ~5-%vy7 X

RYG- %09 FRE

[ |VC_CORERESET | Uty rRI9—FvyF 55T 3

[ ]VC_MMERR Memory Managementffl A1 AV & EFCT S
[ ]VC_ NOCPERR | 170ty 79t Ak BUsageFault FIAA AV FEERCTS
[ ]VC_CHKERR T4 AV F Ty PORE(C L BUsageFaultBl 41 AV M EF TS
[ ]VC_STATERR statelE H [C L BUsageFaultf| A4 NV FEBTHICT S
[ ]VvC_BUSERR BusFaultfI S A XY M B EHICT S
[]VCINTERR FIANEROBBILEZI RV MEENCTS
[ ]VC_HARDERR | HardFaultff|#hf R FEE#ICT S
VC_SFERR SecurefFaultf| A1 XU FEEHICT S

vl

Blinky example applicatio

530 TNNYT —RHY[AXxvyFITkDHTL—9
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5311 FL—RXEa—

FL—REF, A—HFTAOTSLETH AYSAIIILEDNRERE FL—AATUNSIBTEH EEEK
LET, BEEINE-FL—RABERIZ[FL—R] Ea—I2RTENET, FNICEYI—HFETOTSLOET
#EHL., MEARELI-EMEZEITENTEET,

FL—ANY I 7IEBERLEROH. Ny IT7hAL20ENIEEE, HTWRL—AT—2Z2H LWVTF—42 TLES
LEd,

TRY S LRTIFELTEETOD FL—RBBEHRET BICIE.
(1) [Renesas Views] — [T/ 4] — [Trace] MIEIZEIR L T [Trace] Ea—ZREE T,
) [FL=R]E2—D[D] 74a2%5 )9y 9 LT RL—ROWEZFHITLTLLEESLY,

B oyl B LTAS- [§) Ty d-..  [2] B5E B} Debugge.. @ AV-b-T.. faTrace B [ AEV-E. 0 FAEU- Fe=ULL.. = O
I NIEF Y AT ETEI O DIER

Mo records

Record Label Address Source

K531 F/\vT — FL—RER
(B) 7ATSLEEFTL, TJL—IRA U FTELESESED. HDWE[FT/NY T Y—ILA—D [Fhlf] R4
VTELESIEET, FRETITFL—RAEYITHBRRSNEBRA FL—RAERELTERTREINET,

@) [FL—R]Ea—LDOARFIVTRRIE—FZFRLET, TRIE. main() BEHEETRIETD b L—REE
BERLTVWET,

= 8
~

@ * MCU starts executing here out of reset. Main stack pointer is s
- void Reset_Handler (void)

Le] startup.c X

{
/* Initialize system using BSP. */
SystemInit();
/* Call user application. */
[ main();
= while (1)
/* Infinite Loop. */
}
}
@ * Default exception handler.[]
- void Default_Handler (void) v
< >
€3 Trace i ‘ |\J;LLBN‘ ‘0‘%|=y -0

Listing from record 1 of 4479

Record Label Address Source

system.c 507 }
0 122E z
system.c 507 .
1 122C AV3 |°" HF7EVTIL Y—2R
system.c 507 } —_ S N
2 ' 122A addsr7, #8 im:E_ ijgm
system.c 507 } hd

B 532 T1\vY —[FL—R] Ea—DRFTE— FER
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(5) FL—REERIE, TIAILFRETEHEWVENSRTEINES, RRIBEEF % K2 VTEETEEY,

25 Trace X s | | ||J:L@| |ﬁ\1 @|O|9&|"‘> ¢ = 0
Listing from record 1 of 4479
Record Label Address Source . A
ZDHRA T
r_ioport.c 765 R_PF5->PORT[pin >> IOPORT| %xigzzE [S-
4478 90C Idrhr3, [r7, #6]
r_ioport.c 765 R_PFS->PORT[pin >> IOPORT_PRV_PPORT_OFFS...
4477 90E Isrsr3, r3, #8
r_ioport.c 765 R_PFS->PORT[pin >> IOPORT_PRV_PORT_OFFS...
4476 910 uxthr3, r3
r_ioport.c 765 R_PFS->PORT[pin >> IOPORT_PRV_PORT_OFFS... v

B 5-33 ERIEOZEE

(6) FL—REERIE 3 REVTIANETEIENTEET, 70IL32EHE LT, [Record] &
[Address] EMWNBIRTEET,

83 Trace i AR-ERE 0 *U- STFUHLEE = O
= Bla =l gs [ # VI8 %[O %= g
& 75- ' x [
Record
Address Address
o
O==
a
CIkedt
s }

534 FNvY — FL—RABROIT LS

(7) FL—REERIT csv T7ANIZRETHIEANTEFET (NR, TEVTU, V-RIEHREED) . F
= FL—REERZ sV I7AUDS [FL—R]Ea—ICA—FF B ELAETT,

8 Tace 13 [ AEU-EAE [ AEY- P HUELEE = g
i IV B % O] % 8

535 TI\vY — FL—RABROREEELO—F
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5.3.12 Fault Status £ 1—

COEx1—IE. W—F9xT7 74l FHRERIZ, faultstatus LR DE Y MEEFDMDELL X2 DIE
ERTRLET, N—FOT7I74ILEDREETEE, T4 FERIZBTSLSRE2DEY MEZFz v L
TRRL, F=r0. r1, 2, 3, r12, Ir, pc, psr LR EDEEZRTLET., TRIZCZFOEEZRLET., =
DHEEIT e?studio V52 IETHR— L TULET,

! Fault Status i = O

» HFSR 0x0
» MMFSR 0x0

» UFSR 0x0

» Registers

X 5-36 [Fault Status] Ea— — /N— Kz 7274/L FEL

¥ Fault Status X 1= =]
~ HFSR 0x40000000 -
Name Description
(] vecTtBL[1] BusFault on vector table read
[v] FORCED [30] Forced HardFault
[] DEBUGEVT [31] Reserved for debug use
< >
» MMFSR 0x0
» BFSR0x0
~ UFSR 0x200
Name Description
[] UNDEFINSTR [0] The processor has attempted to execute an undefined instruction
(] INVSTATE [1] The processor has attempted to execute an instruction that makes illegal use of the EPSR
] INVPC 2] The processor has attempted an illegal load of EXC_RETURN to the PC as a result of an in...
[] NocP 3] The processor has attempted to access a coprocessor
[] UNALIGNED [8] The processor has made an unaligned memory access
DIVBYZERO [9] The processor has executed an SDIV or UDIV instruction with a divisor of 0
< >
w Registers
a0 0x1ffe0458
il 0x40040800
it 0x10
HHHE 0x1
siair12 0x0
aatlr 0x1ffe0888
M pc 0x72f
Msipsr 0x75c
v
5-37 [Fault Status] E1— — N— F9 7 74 )L hS&
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5.3.13 Run Break Timer

Run Break Timer #8Eld&. ERIO TOT S LETDNITA—IXVARAEFAT—RAN—IZRELET, TOFIS LA
ETOELEE, BEOTOTSLAhD 4 (PC) B, BRIOERTHMEE CPUYA VL, REELITAEDS
EEWRTEEY,

Q workspace - RA_Tutorial/ra/fsp/src/bsp/meu/all/bsp_delay.c - €? studio — O X
TJ71IE) B|EE) V-AE) YTFFIVYIM FEF-HN) BFRA) TOVIVHP) Renesas Views ET(R) Renesas Al J1YFIW) AJLTH)
- Q > i B: e ‘ o | 3 R §s| 5 - (‘ v U - *,'é - E_] o
Q ‘B ‘ Bgc/cr+ 5 Fsp Configuration | %5 F/tw4

L€ startup.c L main.c W €| hal_entry.c = 0 |[iy 7ovmsr. x| = O

155 /** @} (end addtogroup BSP_MCU) */ A =k g

156 £

158 + * This assembly language routine takes roughly 4 cycles per loop. & RA Flat &

163 = BSP_ATTRIBUTE_STACKLESS void bsp_prv_software_delay_loop (__ attribute_ ( v I RA_Tutorial [Debug
164

(unused)) u 1‘? JAFY—
165 { Includ
166 8@@@Rfec __asm volatile ( b} Incluces
167 - #if defined(RENESAS_CORTEX_M85) && (defined(__ARMCC_VERSION) || defined(_ 2 ra
168 i ) . (% ra_gen
169 /* Align the branch target to a 64-bit boundary, a CM85 specific e
178 /* IAR does not support alignment control within inline assembly. = ste
171 " halion R\n" \e L:Debug
< >
= ra_cfg
5 7wy [ B 1vu-ib X xR EE 2B~ =3 (= script

RA_Tutorial Debug_Flat [Renesas GDB Hardware Debugging] [pid: 89]
ST ERIAR - 0K

1o configuration.xmr

) L A JlinkLog.log
A—ToMMERNR - 0K ra_cfg.txt
SOU0-1RlRE -cfg.bt
Option Function Select, writing to address @xeeeee4ee with data fffffffffffdffff RA Tutorial Debt
SECMPUxxx, writing to address ©x@eeee4e8 with data fcfffffffffffffffcffffffffffiffst... 9 ¥ RA_Tutorial Debt w
< > < >

y #5|1f mE | G Debugger Console > | @ AN—-J504-| &5 wp eyl E~=0

RA_Tutorial Debug_Flat [Renesas GDB Hardware Debugging] arm-none-eabi-gdb (12.1)
bsp_prv_software_delay_loop (loop_cnt=8885736) at ../ra/fsp/src/bsp/mcu/all/bsp_delay.c:166

~

166 __asm volatile (
W
< >
| 0x00000f0c | |® 171708.18 msl | @ owr | [ 342660862'
‘_r:f' RA_Tutorial 4 A
| mEopc | | E#O®EFEM | | Data Watchpoint YA 7L
and Trace Unit

B 5-38 Run Break Timer [C& A ERIND TOT S5 LRITD/IN T+ —I VD ARTE
RA T/84 X Z &M Run Break Timer #8eDHR— MRARZLUTIZRLET,

% 2 Run Break Timer QY HR— FRiR

FINA R TRy H HR— MR
RA2 2 1)—X (Cortex-M23) J-Link System Time
RA4, RA6 & 1)—X J-Link Data Watchpoint and Trace Unit (DWT)
— System Time TEE L =Y VL EF—/\TO—E%

Run Break Timer (& e?studio v7.3.0 L ETHR—FLTWWET, #EED T v TT— MMERIZ DL TIE, e? studio
DYV)—R/—F UTDY D) ZBBLTLEIL,
https://www.renesas.com/jp/ja/software-tool/e-studio @ [ FDEE} ]
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6. FreeRTOS 7 75— 3 VDERTE

COETIL. FreeRTOSA T2y FERARAPWM A AT (GPT) EVa—ILERAVWSARATOS Y bE. T
AYxY T2 FL— b “FreeRTOS — Blinky — Static Allocation” Z{#/H L TR T 2B #HBALET,

6.1 FreeRTOS TOALA PWM % o < & Al

RA 70214 O “FreeRTOS - Blinky — Static Allocation” 7> 7 L—  Tl&, LED KEEZ Y EZ BRI R
YDEFTIZTA LA EANB I ETLED DARETHVET

CCTHBATAHITIE. TaLLAEANDIDYIZ, Blinky ALY FEET I+ FHIREICL, GPTDAA T
BYAHZEFEAL. 1HERTEY I+ ZH8R. CHICKYRLY FOETEBRLET,

. Interruptin
Blinky Thread every 1 second
starts

Blinky Thread !
starts Create a semaphore Put semaphore
Change state of LEDs l

Delay for a while

Get semaphore

Operation of project
FreeRTOS — Blinky — Static Allocation Operation of project "FreeRTOS — Blinky — Static Allocation"

|
|
|
|
| Change state of LEDs
|
I
|
I
| using GPT and semaphore

E6-1 FreeRTOS7 74— a VDRE — HBE
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6.2 HoFFadzyH FOERL

GPT &< 7+ %#EMAT % FreeRTOSH > FILTOD ) bEERT BICIE. ULTOFIETRATAS Y
EEE LTSS,

(1) IRy MR+ Y—KZEII B EIF, 3.1 TrustZone IZxti L TLVE LT/ RO #FHIR
RAZOY Y bOERI OFIBIZH>THBR IO FZ2ERLET, =12 L. [Build Artifact and
RTOS Selection] E & T & “FreeRTOS” #:#R L. [Project Template Selection] & & T (& “FreeRTOS —
Blinky — Static Allocation” ;&R L T 2 &Ly,

Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —_—

Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

(® Executable FreeRTOS (v10.6.1+fsp.5.0.0) ~

* Project builds to an executable file

(O static Library
® Project builds to a static library file

(O Executable Using an RA Static Library
* Project builds to an executable file
8 Project uses an existing RA static library project

@ <E5@ BTE Frvtl

Q Renesas RA C/C++ Project O X

Renesas RA C/C++ Project —

Project Template Selection

Project Template Selection

® (} | FreeRTOS - Blinky - Static Allocation

FreeRTOS FSP project that includes BSP and will blink LEDs if available. FreeRTOS is pre-configured for static memory
allocation. This project will initialize the MCU using the BSP. FreeRTOS will also be initialized and a single thread to blink the
LEDs will be started.

[Renesas.RA.5.0.0.pack]

O -Q FreeRTOS - Minimal - Static Allocation

Empty FreeRTOS FSP project with no threads. FreeRTOS is pre-configured for static memory allocation. This project will
initialize the MCU using the BSP

[Renesas.RA.5.0.0.pack]

Code Generation Settings

Use Renesas Code Formatter

@ <B3®) AN > “TO P

6-2 FreeRTOS 77U —a i — HHRIOS Y FOER

(2) RAZTAY Y Fav T4 L—>3 I T 4 4] Ea—D [Stacks Configuration] A—C&#BZEE T,
r3.55 R4 w4 (Stacks Configuration) R— ] 2BBLTLEELY,
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(3) [Threads] < > T “Blinky Thread” #3®#iR L. [Stacks] R4 > T [%] New Stack] — [Timers] — [Timer,
General PWM(r_gpt)] DIEIZEIR L T, Blinky ALy KIZGPTES a—/ILEEBMLET,

i0F [RA_FreeRTOS] FSP Configuration X = B8 | °7 FsP Visualization <
Stacks Configuration Generate Pged Content Bl all|lE
Threads ﬂ New Thread Iﬂ Remove | Blinky Thread Stacks ﬂ New Stack >
= _ Analog >
v & HAL/Common | Add stacks to the selected thi e .
- [J Artificial Intelligence >
4 g_ioport I/0 Port (r_ioport) \ toolbar button (above), or by o ,
4 FreeRTOS Port (rm_freertos_port) Bu I:) ;
. 1 >
&% Blinky Thread cotioader
. CapTouch >
Connectivity >
DSP >
Graphics >
Input >
Monitoring >
Motor > 5 RA6M3
Networking > :
: R7TFA6M3AH3CFC
Objects % | New Object > Power z
RTOS >
Security >
Sensor > stackesvethil thoee Mhsehik:
Storage >
System >
Ti > Port Output Enable for GPT
Summary  BSP | Clocks Pins | Interrupts Event Links | Stacks  Components I e I%’ ° i A (r_poeg)
Transfer > 4 Realtime Clock (r_rtc)
N-h- T35~ & Search.. Three-Phase PWM (r gpt three phase
‘ii Timer, General PWM (r_gpt)
E % Timer, Low-Power (r_agt)
= >
6-3 FreeRTOS 774 —2 3 VD®RE — GPT EZ a—)LDEM
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(4) GPTEDa—ILERDLSITEELET,
e Name : g_timer
e Mode : Periodic
e Period : 1
e Period Unit : Seconds
o Callback : gpt_callback
e Overflow/Crest Interrupt priority : Priority 2

12} *[RA_FreeRTOS] FSP Configuration X = =]
: 0o
Stacks Conﬂguratlon Generate Project Content
Threads % | New Thread % | Remove — g_timer Timer, General PWM % | New Stack > = Extend Stack >

v 2 HAL/Common (r_gpt) Stacks # | Remove

& g_ioport I/O Port (r_ioport)
4 FreeRTOS Port (rm_freertos_port)

v & Bli
ﬁ g_timer Timer, General PWM (r_gpt)

Objects % | New Object > | femove

Summary BSP | Clocks Pins Interrupts Event Links  Stacks Components
O Jost74- X |[2] rasE @ x9-h-T599- REYCES E§ 0
| g_timer Timer, General PWM (r_gpt)

Settings Joi74 & A
v Module g_timer Timer, General PWM (r_gpt)
API Info V Canaral
Name g_timer
Channel 0
Mode Periodic
Period 1
Period Unit Seconds
> Output
> Input
v Interrupts
Callback gpt_callback
‘ Overflow/Crest Interrupt Priority Priority 2
Capture A Interrupt Priority Disabled
Capture B Interrupt Priority Disabled
. Underflow/Trouah Interruot Prioritv Disabled : et
Bl16-4 FreeRTOS 77U /r— a3 vMHE — GPT ED 2 —ILOETE
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(5) [Threads] X4 > T “Blinky Thread” #3%##R L. [Objects] R4 > T [ New Object] — [Binary
Semaphore] DIEIZEIR L T, Blinky ALY FIZTEYI+44A TP rZ2EBMLET,

{¢ *[RA_FreeRTOS] FSP Configuration <

Stacks Configuration

Gene

Threads & | New Thread % | Remove — Blinky Thread Stacks < | New Stack >

[ v -:; HAL/Common
& g_ioport I/O Port (r_ioport)
4% FreeRTOS Port (rm_freertos_port)

& Blinky Thread ®
# g_timer Timer, General PWM (r_gpt)

@ g_timer Timer, General
PWM (r_gpt)

Objects @ | New O

Binary Semaphore

Counting Semaphore

Event Group

Message Buffer

Mutex

Queue

Stream Buffer onents

Timer

oo OO 9

Summary | BSP | Clocks Pins Inter

O Foit74- X |2 rom @ 2. .
Blinky Thread

e

70174 &
¥ Common

Settings

General

% Umnla

6-5 FreeRTOS 7 UH—La VDT — < 72+4TSxH FOEM
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6) R LI=EY I+ ZRDEIICTRELET .
¢ Name : Blinky Semaphore

e Symbol : g_blinky_semaphore

W *[RA_FreeRTOS] FSP Configuration X

Stacks Configuration -
Threads % |New Thread ® | Remove — Blinky Thread Stacks % | New Stack >
| v & HAL/Common e
4 g_ioport /O Port {r_ioport) g_timer Timer, General
- PWM (r_gpt)
& FreeRTOS Port (rm_freertos_port)
v & Blinky Thread ®
& g_timer Timer, General PWM (r_gpt)
Objects % | New Object > ® | Remove
Ii g_blinky_semaphore Binary Semaphore I
Summary | BSP | Clocks Pins Interrupts |Event Links  Stacks Components
O 7074- X | (2] | @ 23-+-T57Y- &
g_new_binary_semaphore0 Binary Semaphore
Settings F0/t71 fi&
Symbol g_blinky_semaphore I
Memory Allocation Static

6-6 FreeRTOS 7 UH—La DERTE — I I724FTSxH FOKRE

o
(7) [Ctrl + S] ¥F—THREZMHRAF L, Ceneaeproeaconent ;RA L TY—XA—FEERLFET,
(8) “src\blinky_thread_entry.c” 7 7 A LERAE. ROKSICEELFET,
e blinky_thread_entry() B%(® “while(1)” L— T DRI, GPT ED a—I/IL{#{ED I — FEEML F
ER
g _timer.p api->open(g _timer.p ctrl, g timer.p cfg);
g timer.p api->start(g_timer.p ctrl);

e blinky_thread_entry() B D2 RV T4 LA @S ZHIBRL., EX 74+ ZF 20— FZEMLET,
xSemaphoreTake (g _blinky semaphore, portMAX DELAY);
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e Blinky AL FIZET 7+ @Y 5E% gpt_callback() #EMLFET,
void gpt callback(timer callback args t *p args) {

(void)p args;

static signed portBASE TYPE xHigherPriorityTaskWoken;

xSemaphoreGiveFromISR (g blinky semaphore,

&xHigherPriorityTaskWoken) ;

i 70919k 12270-3- X

=)
v (=5 RA_FreeRTOS [Debug]
[n¥ Includes
EBra
® ra_gen
a

W
I L. blinky_thread_entry.c I

L€ hal_entry.c

= Debug
= ra_cfg
= script
3¢ configuration.xm|
ra_cfg.txt
X RA_FreeRTOS Debug_Flat.launch
@ Developer Assistance

= B | {& [RA_FreeRTOS] FSP Configuration

~ w

ooV NS bR AR R B BRWWWWWW
VWo~-NoOowumbaswhNEFEFODWOUODNNOWUMEAEWNREFDOUODNOAN SEWNRE WO

oy

[ea)

7@

1

|l *blinky_thread_entry.c XI

if (@ == leds.led_count)

}

while (1)

H // There are no LEDs on this board

/* Holds level to set for pins */
bsp_io_level_t pin_level = BSP_IO LEVEL_LOW;

g_timer.p_api->open(g_timer.p_ctrl, g_timer.p_cfg);
g_timer.p_api-»>start(g_timer.p_ctrl);

while (1)

}

/* Enable access to the PFS registers. If using r_ioport module th
* handled. This code uses BSP IO functions to show how it is used
*/

R_BSP_PinAccessEnable();

/* Update all board LEDs */
for (uint32_t i = @; i < leds.led_count; i++)

{
/* Get pin to toggle */
uint32_t pin = leds.p_leds[i];
/* Write to this pin */
R_BSP_PinWrite((bsp_io_port_pin_t) pin, pin_level);
}

/* Protect PFS registers */
R_BSP_PinAccessDisable();

/* Toggle level for next write */
if (BSP_IO_LEVEL_LOW == pin_level)
{

}

else

{

pin_level = BSP_IO LEVEL_HIGH;

pin_level = BSP_IQ LEVEL_LOW;

//vTaskDelay(configTICK_RATE_HZ);
xSemaphoreTake(g_blinky_semaphore, portMAX_DELAY);

- void gpt_callback(timer_callback_args_t *p_args) {

(void)p_args;
static signed portBASE_TYPE xHigherPriorityTaskWoken;
xSemaphoreGiveFromISR(g_blinky_semaphore, &xHigherPriorityTaskWoken);

6-7 FreeRTOS 7 U4 —L 3 YDERTE — 21—V —Xa— FDEM
(9) 7Py FZEIFLT, EK-RABM3/R—FTEITLET., 1HHERETLEDASRTHDEHEEL

TLEEEL,

R20UT5210JJ0101 Rev.1.01

Dec.12.24

RENESAS

Page 113 of 121




RAZ7 3 LAY R e?studio 2023-10LLE VA4 v I RE—RHAA K

7. Azure RTOS7 7)) 55— 3 VDERE

CDETIE, Azure RTOSA T2z 9 FERAPWM 24T (GPT) EVa—ILEZAWSRATOD Y %,
JOv x4 FFUTFL— b “Azure RTOS ThreadX — Blinky” B L TERT 2B 5B LET,

7.1 Azure RTOSTORAAPWM4Z 1 < {4l
RA 7O x4 bd “Azure RTOS ThreadX — Blinky” 7> 7 L— F Tld, LED IKEZYIYBZ DHIICARIDE
TIZTFALLMZANDZETLED OEBETEVETS,

CCTHBATBHHITIE. TaLAEANDDDYIZ, Blinky ALY FEEI T+ FLKEICL. GPTOZ2A4 <
BYAATIRERTEY I+ ZHERL. ChICKYRALY FOETEBRLET,

) Interruptin
Blinky Thread every 1 second
starts

Blinky Thread
starts
Create a semaphore Put semaphore
Change state of LEDs L
Change state of LEDs

l

Get semaphore

Delay for a while

Operation of project
Azure RTOS ThreadX - Blinky Operation of project ™ Azure RTOS ThreadX - Blinky

using GPT and semaphore

E7-1 Azure RTOS7 T 47— 3 VDRE — HE
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7.2 Ho707avy FOER

GPT &£tV T+ &EAT 5 Azure RTOS Yo FNnT0o Y bEERT BICIE, UWTFOFIETRATOS Y
FEBREL TS,

(1) IOz MEBRRAD «Y—FK#IBEIF, 3.1 TrustZone T3 L TWEWT /N1 READHE
RAZTBOY Y FOER] OFIBICR->THR IO Y FEERLET, =72 L. [Build Artifact and
RTOS Selection] EE T & “Azure RTOS ThreadX” %:#1iR L. [Project Template Selection] Bl Tl
“Azure RTOS ThreadX — Blinky” ZER L T &L,

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

(®) Executable {Azure RTOS ThreadX (v6.2.1+fsp.5.0.0) |~
* Project builds to an executable file

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

-

:I Executable Using an RA Static Library
® Project builds to an executable file
® Project uses an existing RA static library project

< E3(B) HAN) >

e adl

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Template Selection

Project Template Selection

— 0 - )
© (:' Azure RTOS ThreadX - Blinky
. Azure RTOS ThreadX project that includes BSP and will blink LEDs if available. This project will initialize the
MCU using the BSP ThreadX will also be initialized and a single thread to blink the LEDs will be started.
[Renesas.RA.5.0.0.pack]

" Azure RTOS ThreadX - Minimal
() Empty ThreadX FSP project with no threads. This project will initialize the MCU using the BSP
[Renesas.RA.5.0.0.pack]

Code Generation Settings

[+] Use Renesas Code Formatter

>

@ <E3() RAN) BTE vl

K 7-2 AzureRTOS 74— a3 DRTE —HRIOPH FOER

(2 [RAZFAY Y bar T4 L—23 I T 1 4] Ea—0 [Stacks Configuration] R— #BE &S,
13.55 A% w4 (Stacks Configuration) R—] #BBL T,
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(3) [Threads] <+ > T “Blinky Thread” %#3®iR L. [Stacks] R4 > T [#] New Stack] — [Timers] — [Timer,
General PWM(r_gpt)] DIEIZEIR L T, Blinky ALy RIZGPTES a—ILEEMLET,

¢ [RA_Azure_RTOS] FSP Configuration X = B ¥ FSP Visualization X

. 0 ol @8
Stacks conﬁguratlo“ Generate Project Content L NP £

Threads % | New Thread ® |Remove - Blinky Thread Stacks - v ik > 8

= Analo
V. HAL Common o Add stacks to the selected thread b A .g‘ oial
4 g_ioport /O Port (r_ioport) ¥’ button (above), or by pasting here | bl Pyt

4 Azure RTOS ThreadX Port (rm_threadx_port) Audio

& Blinky Thread Bootloader

CapTouch

a5 & ass 4 sk assssss ass
e

Connectivity
Dsp
Graphics

s ssassssssassasssd

Input
Menitoring
Motor
Networking

Power
Security

Objects % | New Object > =
Sensor

Massssssssasasaasas a8

Storage

R R R

System
I Timers > I'ﬂ Port Qutput Enable for GPT (r_poeg)
Transfer > @ Realtime Clock (r_rtc)
4 Three-Phase PWM (r_gpt_three_phase)
I'b Timer, General PWM (r_q_pt) |
Summary BSP Clocks | Pins Interrupts Event Links |Stacks Components @ Timer, Low-Power (r_agt)

¥ Search...

K7-3 Azure RTOS7 74— a3 VDRE — GPTEY 2 —I/LDEM
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(4) GPTEDa2a—LZRDELSICERELEFT,
e Name : g_timer
e Mode : Periodic
e Period : 1
e Period Unit : Seconds
e Callback : gpt_callback
e Overflow/Crest Interrupt priority : Priority 2

{5¢ *[RA_Azure_RTOS] FSP Configuration X

Stacks Configuration

Threads % | New Thread % | Remove - g_timer Timer, General PWM (r_gpt) Stacks

v -{‘(\:‘ HAL/Common
& g_ioport I/O Port (r_ioport)
4% Azure RTOS ThreadX Port (rm_threadx_port)

v @ Blinky Thread ®
F g_timer Timer, General PWM (r_gpt)

Objects % | New Object > =

@ g_timer Timer, General
PWM (r_gpt)

Summary  BSP | Clocks Pins Interrupts Event Links | Stacks | Components
O Jort54- X |2 mE @& Zv-H-759Y- 1
g_timer Timer, General PWM (r_gpt)

Settings JOiF4 fiE
v Module g_timer Timer, General PWM (r_gpt)
API Info
v General
Name g_timer
Channel 0
Mode Periodic
Period 1
Period Unit Seconds
Output
Input
W Interrupts
Callback gpt_callback
Overflow/Crest Interrupt Priori Priority 2
Capture A Interrupt Priority Disabled
Capture B Interrupt Priority Disabled
B 7-4 Azure RTOS 7 7Y /r—2 3 VDR/E — GPT EV 21— ILOEE
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(5) [Threads] 4 > T “Blinky Thread” ##®iR L. [Objects] R4 > T [¢] New Object] — [Semaphore] D[
[CEIRL T, Blinky ALy RIcEX 744 TSz bEEBMLET,

U4 *[RA_Azure_RTOS] FSP Configuration X

Stacks Configuration

Threads ¢ | New Thread ¥ | Remove — . % | New Stack :
Blinky Thread Stacks

v ‘:3 HAL/Common
4 g_ioport /O Port (r_ioport)
£ Azure RTOS ThreadX Port (rm_threadx_port)

& Blinky Thread

e g_timer Timer, General PWM (r_gpt) 6y

$ g_timer Timer, General
PWM (r_gpt)

Objects % | New Object
@ Event Flags

@ Mutex

o Queue

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

B®7-5 Azure RTOSZ FU4HS—SavDBE — €3 I7+4T2xH FDEM

6) R L=tEY I+ EZRDEIICERELET .
e Name : Blinky Semaphore

e Symbol : g_blinky_semaphore

¢ *[RA_Azure_RTOS] FSP Configuration <

Stacks Configuration

o £) New Thread R = % | New Stack
—ih ¢ | New Thread | Remove Blinky Thread Stacks e

v '\5 HAL/Common
& g_ioport 1/O Port (r_ioport) Py ] -
4% Azure RTOS ThreadX Port (rm_threadx_port) Fg?\-a::ﬂ-li: Ezller‘ General
v & Blinky Thread N
4 g_timer Timer, General PWM (r_gpt) @
Objects @ | New Object > # | Remove
I. g_blinky_semaphore Semaphore I
Summary BSP  Clocks Pins Interrupts Event Links Stacks| Components
Ol 7oit54- X |[2] faE @ 29—+ T399- EY 4
g_blinky_semaphore Semaphore
Settings Pl i
Name Blinky_Semaphore
Symbol g_blinky_semaphore
Initial count 0

K 7-6 AzureRTOS 7 /)4 —L 3 DERE — I I7+4TV2H FORE
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[]
(7) [Ctr' + S] ,:F.—'C«*EQE %{%ﬁ Ls Generate Project Content #—:9 ‘/'C«“j—Zj— FEE]& Lij’o
(8) “src\blinky_thread_entry.c” 7 71 JLZEZBE. ROKSICEELFT,
e blinky_thread_entry() B8%® “while(1)’ L—FDRITIZ. GPT EP a—)L#HEDI— FZEEBMLFE
ERD

g timer.p api->open(g timer.p ctrl, g timer.p cfqg);
g timer.p api->start(g_timer.p ctrl);

e blinky_thread_entry() ¥ D2 XV T4 LA @MRZHEIBRL., X7+ &/ 20— FZEBMLET,
tx semaphore get (&g blinky semaphore, TX WAIT FOREVER) ;

e Blinky AL v FIZE< 7+ Z @MY 5B gpt_callback() ZEMLFET,
void gpt callback(timer callback args t *p args) {
(void)p args;

tx semaphore put (&g blinky semaphore);
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v =% RA_Azure RTOS [Debug]
[ Includes
@ ra
2 ra_gen
v [ src
| L] blinky_thread_entry.c |
|| hal_entry.c
= Debug
= ra_cfg
= script
"i‘é} cenfiguration.xml
7 RTFAEM3AH3CFC pinctg
|%] RA_Azure RTOS Debug_Flatlaunch
= ra_cfg.tut
{7) Developer Assistance
== RA_Flat
=5 RA_FreeRTOS
=5 RA_Tutorial

=
oo

46

T e A = L
if (@ == leds.led_count)
1
while (1)
{
H /f There are no LEDs on this bo:
}
1

/* Holds level to set for pins */
bsp_io_level t pin_level = BSP_IO LEVEL_LOW;

g_timer.p_api-:ocpen(g_timer.p_ctrl, g timer.p_cfg);
g_timer.p_api-»start(g_timer.p_ctrl);

while (1)
1

'* Enable access to the PFS registers. If using r_ioport modul
handled. This code uses B5P I0 functions to show how it is 4

*

R_BSP_PinAccessEnable();

/* Update all board LEDs */
for (uint32_t i = 8; i < leds.led_count; i++)

{
/* @Get pin to toggle */
uint32_t pin = leds.p_leds[i];
/* Write to this pin */
R_BSP_PinWrite((bsp_ioc_port_pin_t) pin, pin_lewvel);
1

/* Protect PFS registers */
R_BSP_PinAccessDisable();

/* Toggle level for next write */
if (BSP_IO LEVEL LOW == pin_level)

1

pin_level = BSP_I0 LEVEL HIGH;
}
else
1

pin_level = BSP_I0 LEVEL_LOW;
}

//tx_thread_sleep(TX TIMER_TICKS PER_SECOND);
tx_semaphore_get(&g blinky_semaphore, TX_WAIT_FOREVER);

1

—wvoid gpt_callback(timer_callback_args_t *p_args) {

(void)p_args;
tx_semaphore_put (&g blinky_ semaphore);

K 7-7 Azure RTOS 77V —L a3 vDHRE — 1—HFY—Ra— FDEM
(9) 7O zY FEEIFLT, EK-RABM3R—FTEITLET, 1HWERETLED NSRRI 20EHEEL

TLEEELY,
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@ AVTBERMH) (2) = 8 |5 o1

L BRE All Rights Reserved a %2 blir
Show Context Help (3) ® gt
F—TVANK).. Ctrl+Jh+L @ blir
ROEDZFT(C).. @ gpt
Renesas Help > & RenesasRulz J31=F4—-J4-3h (4)
CMSIS Packs Management > Renesas Helpdesk

7 Renesas /-l FI—-Y0iBM Send IDE feedback

Eclipse User Storage >

"& Perform Setup Tasks...

v BEFORE
g FBRVILILTOAVAN ...
W Eclipse Marketplace...
Install Renesas IDE Features...
2 |AR Embedded Workbench plugin manager...

B o studio [OLTM)

K81 ANTA=a—
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(3) [Show ContextHelp] 29 U w903 5E., T—UORUFIINLTEEEREET .

(4)[RenesasRulz AT a=FT 14— - T+x—J L] &V v ITHE, estudioBEDT A AAvavsmist
VIAVITA—TFLIZTIERALET, 1 V2 -y MERABETY,

NULTERIRIZEZECOFERGZI VT UYNRADTWET,
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