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FSP (& e?studio® ') \)—X 2022-07 (B4 Ev k) ELUV7I6 B2EvY k) UETHR—FLTWLWET, ILFR
HRERATZF7ZIY T4 03> AO—F5 ¢A—TF>Y—X Arm Embedded Toolchain B &EE 2 —DOITF
A1 ADBAEINTVET,
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EEEXaTTIIVS—2aVBADT/INY THEEZRE L ET ., RAAM® TrustZone® V— )L DML, LT
DY ESBLTLIEZEL,

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

AT =217 ILTIE, TrustZone I3t L TWLWEWT /NS R, XU TrustZone i T/AA A TNDI7 S5y 7O
T4 b (TrustZone ZFEALLZWVNTOD Y k) 2RFELTHBELET,

Y—RN—T 1 EDIDEPY—ILFr—2%FERATIEEE. LAY RXRRARIY— -3V T4 L—42 %A
WTRAZ73IY 24450y rA—SADY I +9x7 (BSP. KS4/3, RTOS., S K)IL9Hx7) 24/
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Smart Manual
Built-in Manual of FSP API

RTOS Debug
FreeRTOS debugging
Azure RTOS debugging

Eclipse Codan
e Code analysis tool
e Checks coding rules and
standard compliance

RA Tools

e? studio E
Smart

RTOS Debug Plug-Ins
Eclipse Framework

Graphical Configurator

¢ RA Project Generator

o HW configurators: Pin
mapping, Clock,
Peripheral, Interrupts

Flexible Software
Package

[~

Eclipse Based IDE

Windows PC

oo | e I8

Debugging
o Standard debugging functions
e Segger J-Link support (SWD, JTAG)
¢ Renesas E2, E2 emulator Lite

Compiler Support

e GNU Arm Embedded
Toolchain

¢ |AR Compiler

e ARM Compiler

= 1-1

LAY RXRA 77 3 [T e? stud
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11 S RTLIER
— B R T LERTIE. FTRDELSIZHRR havEa—4E8—4y FR—REEBRLET,

USB cable

igea ICE cable
‘w""aﬁﬂ#
w Target Board
2 -
E2/E2 lite
1-2 SRTFLER
1.2 RTLEH
121 PC/\— Rz 7EE
JotvH 1GHz AL (INA/N—RL YT 4 VT RUTILFIFT CPU)
AAATE 2GB LU EDZEET) T
N—FT 4R : 2GB LU EDZEET) T
FARTLA : fR48E 1,024 x 768 EY JLLLE; 65,536 LI L
AR TT—R USB2.0 UN\Nf RAE—FZEEIZTILAE—FK, WA AE—FAZEZELLY, )
1.2.2 EBMERIE
T—FTIOF% Windows e? studio

64EY hN—=Da Y Windows 11 2022-07

Windows 10

Windows 8.1

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

1.3 YR—FrF5Y—ILFz—V

GNU Arm Embedded Toolchain (/N\—< 3 > : 10.3-2021.10)
IAR Compiler 9.20.2 L1 E
Arm Compiler (/A—< 3> : 6.18 LLL)

1.4 YR—bT5T5aL—4%
Segger J-Link, E2, E2 emulator Lite

R20UT5210JJ0100 Rev.1.00
Dec.28.22

RRENESAS Page 3 of 116



LAY RARAT 7 £ 1) e? studio 2022-07LL £ DAY RE—bAAF

1.5 RAZ7OP Y FHAROHME

ARXa AT LRFRARRAT7Z I -4 830 bA-FZERAVERAREAEDOAMICOVNTELL
FALET . FIROBMEZUTISRLET . COFIRZBET O LT, SEVLEOHANEREL LT (TY
i-g_o

(1) RATB Y FEERT S

2) N— RO 7HE (YOvy., ICU, HFHERE) ISEELEZRATOSTY FEERT S
(3) FreeRTOS ##Em 3 %

(4) Azure RTOS ##m 9 5

(5) BSP ##&/ 9 5 (HAL FS A4 /NETILZER)

6) 1—Ha— F&EBMT 3

(7) 7Bz FEELFT S

8) TNYHEREL. TNV I ZRIET S
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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 IS5YRIA—LA VR F=FFERV:A VR =L

TS5y R IA—LA VAR =51, e?studioV—IL, FSP/XvwH5—2 GCCY—ILFT—2, FDMHDA R
F—ILIZKERY—ILEFESATVWET, UTOFIET, TS5V Ir—LA VA —=5F4FH00—FLTA
DA R=ILLTLEELY,

(1) GitHub DILARHRERAT7 3 - ¥4 %~ B> kB—7 M Flexible Software Package (FSP) M ~R—
DIZTOEALTLEELY,
https://github.com/renesas/fsp/releases

(2 73y bIT+—LA 2R =S (“setup_fsp<version>_e2s_<version >.exe”) ZERL. Fo>rA—FK
DEEIVIEI VI LTLESY,

V4-0.0 '::E:' Compare ~

renesas-fsp-development released this 7 hours ago ) v4.00 -o 986efae

Release Notes

Flexible Software Package (FSP) for Renesas RA MCU Family, version 4.0.0.

Download the FSP with e2 studio Windows installer for this release, setup_fsp_v4_0_0_e2s v2022-07.exe, from here.

Download the FSP with e2 studio Linux Applmage for this release, setup_fsp_v4_0_0_e2s v2022-07. Applmage, from here.
If using IAR or Keil MDK, download the Renesas Advanced Smart Configurator for this release, setup_fsp_v4_0_0_rasc_v2022-07.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

GCC Compiler: 10.3-2021.10
IAR Compiler: 9.20.2

ARM Compiler: 6.18

QE for Capacitive Touch: 3.1.0

B21 A YRF=JIL—FSPIRwHs5—SOEHYA—FK

B) AVA =T 7ANLERITLTLESL,
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@) AR =ILFTBAVR—RYFEDREAILXLIZWEEIE (A VR =L 84 T R=DT
“Custom Install” Z:#iR L. [Next] R FFL TS,

#H T e? studio Z{F S5 1—HIE. “Quick Install’ 77> 3 > CHELGFIEZEIRT L 288HOLE
9, “Quick Install’ 77+ 3 > Tl&., T 74 /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,

EM Renesas RA Flexible Software Package (FSP) v4.0.0 with &* studio 2022-07 Setup O >
Renesas RA Flexible Software Package (FSP) v4.0.0 with e” studio 2022-07 Setup ﬁm

AYA=N- 51T
Select Install Type:
(] ';_f\] Quick Install

=/ Default installation of e* studio, FSP & GCC ARM Embedded

Custom Install

Custom installation of ? studic, FSP & GCC ARM Embedded

V202208242344 Lser: All Users < Back AA =N Cancel

K22 A2AF=IL—A2A =)L+ 34 TDRER

R20UT5210JJ0100 Rev.1.00 RENESAS Page 6 of 116
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B) [E52F]IR=D

TIALNEDIAINEEZFERT N, HAWNI[ER..JFZV VI LTIAINETEZEETEET,
[Next] CRIZEHRET,

E! Fenesas RA Flexible Software Package (FSP) w4.0.0 with & studic 2022-07 Setu
5]

Renesas RA Flexible Software Package (FSP) v4.0.0 with e” studio 2022-07 Setup

O >

(G-

1AM F4L M) DEEFTEELE.

SEEYTFIITE. ITEA A= IEhTVET.

1 25-Fy MER IR &

122 LDERE

AUA-NF3YIRIIT
» Renesas e2 studio v22.7.0.R20220704-1123
+ Java Runtime v11.0.0

A2 AR=IA5FT : C¥Renesas¥RA¥e2studio_v2022-07_fsp_w4.0.0_1

= Renesas FSP Smart Configurater Core vB.0.0v20220621-1420

* Renesas RA v227.0v20220621-1420

» Open)DK v11.0.14,202203300959

= open|jfx.media.feature v11.0.2. 202205100925

« ppenifx.standard.feature v11.0.2. 202205100925

v202208242344

User: All Users

< Back

VA=

Cancel

23 AVRF—IL —[£53CF]R—=
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AYYRE— A4 F

s

(6) [HLoRMERE] N—
WEIGHEEZTEIRL., Next] K2 UZWLTLIZELY,

“Quick Install” &R L=BEIZ. COR—JERFEShFEEA,

A Renesas RA Flexible Software Package (FSP) v4.0.0 with e studio 2022-07 Setup m}
Renesas RA Flexible Software Package (FSP) v4.0.0 with e” studio 2022-07 Setup
1AM amEREEERLET.
£32% N Japanese Language Support
(=)
" NI
iR AE
P, Chinese (Simplified) Language Support
O (=)
Nl
P Chinese (Traditional) Language Support
O (&)
paly
N Git Integration
(=)
e Git SCM Support
N Terminals
(=)
4 ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet
Select All
w202206242344 User: All Users < Back A2A=) Cancel

N

E24 42X F—IL— HiiEH#EE
(7) [h AR <A XHhRE] R—

AVAM=LTEHaUR—RD FEEIRL, [Next] K2 U TRICEAFT,
“Quick Install” Z:#R L=15EIE. ZOR—DERFTSNFEREA,

EM Renesas RA Flexible Software Package (FSP) v4.0.0 with e studio 2022-07 Setup O X
Renesas RA Flexible Software Package (FSP) v4.0.0 with e” studio 2022-07 Setup \
RA
2> B Sl =MV SV S
&ITF - ;
Renesas e2 studio (22.7.0.R20220704-1123) ~
LERE L] Java Runtime (11.0.0)
NATVAR
@ . Renesas FSP Smart Configurator Core (8.9.0.v20220621-1420)
HEHe ts f e L Conf ;
Renesas R4 (22.7.0v20220621-1420)
Renesas RA Debug Support Files (22.7.0v20220625-0934)
CH Renesas e2 studic Common Components (22.7.0.R20220704-1123)
CH Renesas e2 studic Common Components for ARM Devices (22.7.0.R20220704-1123)
gr Renesas e2 studio Tools (22.7.0.R20220704-1123) o
FATERIS) | | FATHRERD)
Size of install: 721.4 MB
Temporary space required: 1.3 GB
Available: 28.6 GB
v202208242344 User: All Users < Back AR Cancel

25 AR b—=IL — HRETA XHkE

R20UT5210JJ0100 Rev.1.00
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8) BMY Z ko7 R—T
£ YR F—JLF % “GNU ARM Embedded 10.3-2021.10" %3848 L. [Next] K4 &ML T &L,
“Quick Install” &R L =B EIZ. COR—JERFEShFEEA,

[Z4 Renesas RA Flexible Software Package (FSP) v4.0.0 with & studio 2022-07 Setup

O x
Renesas RA Flexible Software Package (FSP) v4.0.0 with &° studio 2022-07 Setup ﬁm

A2A-NF 2:E2MYIFIITEERLET.

£37% Renesas RA (2) | Renesas QF (0)

LR

- F @ Flexible Software Package (FSP) for Renesas RA %
e |

&

VIRIIT

@ Toclchains
[#I:GNU ARM Embedded 10.3 2021.10:

b

0BOYIVO-FABETY.

V202208242344 User: All Users < Back AWAR= Cancel

K26 AR =)L —BMY7 bz 70RR

Q) VIFDz7ENIIRABEWNETELELFI VI EZANTLEEL, [Next] TRICEAET,

=X Renesas RA Flexible Software Package (FSP) v4.0.0 with & studio 2022-07 Setu O >
g P
Renesas RA Flexible Software Package (FSP) v4.0.0 with e® studio 2022-07 Setup \
RA
£3cE ROVIFIITEHIESZATREL TSV,
e Renesas 2 studio License Terms and Conditions for RENESAS e2 studic ~
CpenlDE Li A !
NAFNAX pen cense lgreem This Renesas e2 studic license agreement ("Agreement”) is between
e ARM D5-5 Toclchain Integ) iy, entity on whose behalf you are entering into this Agreement
29 Renesas F5P v4.0.0 ("Client") and Renesas Electronics Corporation, a Japanese company
3‘3" EU - GMU ARM Embedded 10,3 [with its registered office at 3-2-24, Toyosu, Koto-ku, Tokyo 135-
JIHITS Renesas Common Library | 2281 Japan ("Renesas"), YOU SHOULD READ THIS AGREEMENT
7| |CAREFULLY, AS IT CONSTITUTES A BINDING CONTRACT BETWEEN
@ F{IA CLIENT AND REMESAS.

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

ME ST SR EECEHS (3T Print all...

V202208242344 User: All Users < Back A A=) Cancel

B27 4AYRA=IL— YT FITTEH
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(10)[a—FtAy R R=D

AB—RAZa2—([2&8THa—bhy bRZAALET, [Next] TRIZEHAFT,
I I TICRIDON—U30® e?studio MM VA R—ILENTWBREBEIX., TFRERBIMNFL &S HERHNIC
EEMZHEILERSHOLET,

EA Renesas RA Flexible Software Package (FSP) v4.0.0 with e” studio 2022-07 Setup

O *
Renesas RA Flexible Software Package (FSP) v4.0.0 with e studio 2022-07 Setup ﬁm

£572 EELT0T5LBEUTPNADY- My ML, ROSFIERENET :

HLEREE
AF—p A2 TN |Reneia5 RAv4.0.0 |
NAZNAX

e () FIAIEETT(R)

210
YIbIIF

SR

3 varavt

v202208247344 User All Users < Back AVAR=] Cancel

28 AYAF—IL—Sa—bFAvEk

(1IN BE|R—COABZEHERLTLESW, [ VA ML REVERTEA VR M—ILDBREY ET,

[Z4 Renesas RA Flexible Software Package (FSP) v4.0.0 with e studio 2022-07 Setup O X
Renesas RA Flexible Software Package (FSP) v4.0.0 with e® studio 2022-07 Setup \
RA
£57% 1VAb- IO .
HLEAREE A VA= F3YTrIIT ¢
= Renesas 2 studio v22.7.0.R20220704-1123
?];EE'?‘I‘;( » Java Runtime v11.0.0
e = Renesas F5P Smart Configurator Core v8.9.0.v20220621-1420
& » Renesas RA v22.7.0.v20220621-1420
YTRY LT = Git integration for Eclipse v6.1.0.202203080745-r
» TM Terminal v4.5.100
S{trA = Japanese Language Support v4.5.100
» Babel Language Pack for eclipse in Japanese (91.08%) v4.22.0.v20211218020001
Ya-kuk = Babel Language Pack for mylyn in Japanese (85.22%) v4.22.0,v20211218020001
» Babel Language Pack for tools.cdt in Japanese (78.93%)
@ ﬁg w4, 22.0,v20211218020001
» OpenJDK v11.0.14.202203300959

= TM Terminal v10.6.2.202205081303

= TM Terminal Centrol v10.6.2.202205081303

= TM Terminal Local Cennector Extensions v10.6.2. 202205081303
= TM Terminal S5H Connector Extensions v10.6.2.202205081303
= TM Terminal Serial Connector Extensions w10.6.2. 202205081303

v202208242 344 User: All Users Next = Cancel
29 AR+ — BE
R20UT5210JJ0100 Rev.1.00 RENESAS Page 10 of 116
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(12) [OK| RE2 U EWMLTA VA F—ILERTLET,

EM Renesas RA Flexible Software Package (FSP) v4.0.0 with e” studic 2022-07 Setup O >
Renesas RA Flexible Software Package (FSP) v4.0.0 with e” studie 2022-07 Setup A
RA
k372 Renesas RA Flexible Software Package (FSP) v4.0.0 with & studio 2022-0704 ¥ A - lH'E T LELE.
fLEREE OKEZUy I LTEL TSRS .
NAFNAX
e [ Launch e2 studic?
a1 View Release Motes?
YIkIIr? View What's New?
S{EYR View Renesas FSP User Manual?
Ya-kyk
BE wIOUVT :
A2 A =N, Renesas FSP: C:¥Renesas¥RAY¥e?studio v2022-07 fsp v4.0.0 1
Renesas F5P User Manual: C¥Renesas¥RA¥e2studio v2022-07 fsp v4.0.0 1
@ ﬁ% GCC ARM Embedded: C:¥Renesas¥RA¥e2studio v2022-07 fsp w4.0.0 1¥toolchains¥goc_arm

V202208242344 User;: All Users < Back MNext = Cancel

210 A A=)l — A RX—=ILDET

R20UT5210JJ0100 Rev.1.00 RENESAS Page 11 of 116
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2.2 e? studio & FSP O@ERIA > 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)

2.21 e? studio D1 VX k—IJL
LTOFIET. RAZ73IYHEstudio x4 VA F—JLLTLEELY,

(1) e?studio 2022-07 (64 EY b/X\—23 V) FITZA VA VR M—ZZUTOEHRMN A A—KLT
&L,
https://www.renesas.com/jp/ja/software-tool/e-studio @ [Upgrades |

(2) #oo0—FLE=77/4LEREL, e?studio 4 VR b= ZHEET S & e studio 1 YA b—IL I«
Y— RR—SHBIEET,

(3) I TIZ e?studio B1 VR F—)ILENTWBIFEIX. [EE] (41 VR b—)LFE e? studio DER) . [HIFR]

(FUAVRE=IL) | [4 2R =] BIDBFRIZA VR b—)L) ORBREHVRFINET, EHO

N=2aVERRDGHIZA VA M—ILTHIELFEETT . [Next] K2 U TRICEAHFT,

EM Renesas e* studio 2022-07 Setup O *

LENESANS

Renesas e studio 2022-07 Setup

e2 studioldF TIZA YA ILENTWET .

FELEWTTM?
L EE

( + . /M|~ VEHDEEEEMEREIERELES.

_/'_'\. HUEX%
[ ¥ ) BE0N-UaETHAYAILET.
1B

. PYTTL-F

I Q | version 22.7.0.R20220704-

APy T FLEF

— i _
AVAR-

RIDAGRTIZA Y AR-LLET .

v202207041249 Lser; All Users < Back AA =N Cancel

B 2-11 e?studio EH/N—Pa DL VR =)L

R20UT5210JJ0100 Rev.1.00 RENESAS Page 12 of 116
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B— kA4 K

@) [&532F]R—=Y

TI24NWLEDA R+

— L% TH S “C:\Renesas\e2_studio” NRESNTLET,

ZEB.JZVUvIFDE ARV EFEFEBTEET, [Next] R2 U TRICEAFT .

G 522

w202207041249

Renesas e” studio 2022-07 Setup

[EA Renesas e studio 2022-07 Setup O X

RENESAS

VA= FAL I DEEHTESLE. 2
AWAR-JIA5FT :© C¥Renesas¥e2_studio
° BEEVIFIITE. TTEA VAR ENTVET.
15—y MBS
7o FEEE..
1A DEE
AVA-NEDVTAIIT
= Renesas e2 studio v22.7.0.R20220704-1123
= Java Runtime v11.0.0
= |AR Plugin Manager v1.1.0.202007251457
= Open)DK v11.0.14.202203300959 w

User: All Users < Back A=) Cancel

K212 4R =L —[&32F]R—D

(5) [FRAR+ T7 I Y] R—T
‘RA" ZBIRLTLZE L, BEIHELTHROT NI R T 7 2 £ BIRATRET T,
[Next] K2 V TRIZEAFT,

[E Renesas &*

Renesas ¢” studio 2022-07 Setup

1YAM=NF 3T AT EERLES . ] z E N ESAS

£37% “\ RA
RA
— =
@ 7}"’(2-]; 31 Build, Debug & Code Generation support for Renesas RA devices
\
UlRr=
Build, Debug & Code Generation support for Renesas RZ devices
0 W RL7E
RU7ES Build, Debug & Code Generation support for Renesas RL78 devices
)
HORx
Build, Debug & Code Generation support for Renesas RX devices

202207041249 User: All Users < Back AR Cancel

studio 2022-07 Setup m] *

RH&50
- l RH850 Debug support for Renesas RH850 devices
@'\ RE
- ReEe Build & Debug support for Renesas RE devices

Synergy
ORENESAS
Build, Debug & Code Generation support for Renesas Synergy devices
Select All

B213 A VAP=IL—=[TNNAR-TF7IY]|R=D

R20UT5210JJ0100 Rev.1.00
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(6) [MhiRHERE] R—
AR M—ILT BILREBRE (§B/N\v Y. Git. RTOSOHYR— LTS5 12) ZBIRLTLESLY,
BELUNDEEZIAT AEEIECCTERB/NNVIFERLTEDENHY T,

[Next] K2V CRIZCEAET

B4 Renesas e studio 2022-07 Setup O X
Renesas e” studio 2022-07 Setup
e — ENESAS
£52% g P Japanese Language Support
= - =)
FIAR- TP Nl
L TRHERE P Chinese (Simplified) Language Support
0O / \ P! guage supp:
| ]
NS
P Chinese (Traditional) Language Support
O [ ]
NS
P Git Integration
=)
g Git SCM Support
P Terminals
=)
= ANSI/vt102 compatible Terminal support for Serial, ssh and Telnet
Select All
w202207041249 User: All Users < Back AVAR=) Cancel

214 A VR b—JL — [HiEE#RE] R—D

(7) [DARB A XHRE) R—2
1,9 “Renesas RA Family Support” Z:#IiR L T F2& 0, [Next] K2 O TRIZCEAFT,

[EM Renesas e studio 2022-07 Setup O *
Renesas e’ studio 2022-07 Setup
XENESAS
£z AYAM-NF2IvH-F M ERLET.
- IAR Plugin Manager (1.1.0.202007251457) A
FIAR- TIP3 A 5 fies installat f 1A
WA qr Renesas e2 studic Common Components (22.7.0.R20220704-1123)
%;,{fq{z‘ qr Renesas e2 studic Common Components for ARM Devices (22,7.0.R20220704-1123)
BE ts f sas a2 st

< (] Renesas ez studio Tools (22.7.0.R20220704-1123)

ap Renesas RA Family Support (22.7.0.R20220704-1123)

el E] Renesas RZ Family Support (22.7.0.R.20220704-1123)

on E] Renesas RZ Family Support (requiring .Net Framework) (22.7.0.R20220704-1123)

FTATER(S) | | FATRHED) i
Sizeof install: 7209MB
¥202207041249 User: All Users < Back AVRR-I Cancel
215 A 2R =)L — [BRE T A XHRE] R—2
R20UT5210JJ0100 Rev.1.00 RENESAS Page 14 of 116
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8) BMY Z ko7 R—T
“GCC Toolchains & Utilities” # 7 #EZ. “GNU Arm Embedded 10.3-2021.10” %3&{R L T GNU Arm
Embedded Toolchain 4 X k—JILLET,

1=, “Renesas FSP’ 2 J#BHE. LAY ARABHFSPORH/N—CaVEBIRLTA VA R—ILLT
<f2&0y,
[Next] R%2 > CRIZEAHZET,
T AVUEA—32Y FEHGEOLGWREBETREY I bz 7A42050 40 0— FTELRNEDEERARTSE
NEBMY I RO T7IFA VA P—ILTEEREAN., estudioDA VR F—ILIZKEITEZENTEE
ERS

B Renesas e* studio 2022-07 Setup m} x

Renesas e” studio 2022-07 Setup

AUAR-ILF EMYTFIITEERLET. u zE N ESAS

£37%F Renesas QF (0) | Renesas Teolchains & Uhilities (0) IGCC Toolchains & Utilities (1]' Renesas FSP (1)
FIAA:I72Y
o F@ GMU ARM Embedded S
R [Z1GNU ARM Embedded 10.3 202110 10.2.0.20-
NAFVAX GNU ARM Embedded 10.3 2021.1¢
B’ 240~k
B []GNU ARM Embedded 9.3.12020q2 9.2,1.20204-
‘jj}\le_? -L-_ :-.?_ _...;::::;:: 9.3.1 2020g2
[JGNU ARM Embedded 9.2.12019g4 ©.2.1.201504
163.1 MBOYYO-FHHETY.
V202207041249 User: All Users < Back AA =) Cancel
BN Renesas e studio 2022-07 Setup O x

Renesas e” studio 2022-07 Setup

(RIS ITERALSS. RENESAS
&37%F Renesas OF (0) | Renesas Toolchains & Ukilities (0) | GCC Toolchains 8 Utilities (1)

FI4A-T73Y

o E_‘:@ Flexible Software Package (FSP) for Renesas RA x "
EERE [] Renesas FSP v4.0.0 4.0.0
NAIIAR exible Software Package (FSF A
e VAO-FT
O
YIkII7
[JRenesas FSP v2.0.0 2.0 v
1631 MBDY Y O-FABETT.
V202207041249 User: All Users < Back AA = Cancel

216 A VA b=l —[EMY I bz T7IR=D
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9) SAEvR

VI T7EUOFEZHERLI-OL, AEWVEFELELOFI VI EZANT [Next] K2 V&L
TLESW, ARBEVWEHFRZWNEEEFA VX b—ILERETEFTEA.

10)>a—rAv b

AB— A Za—I2BETHYa— Oy FRZEAALET, [Next] RE2 U TRICEAFT,
(11) M=

[MYURP=]REUZEHLTe?studioZA4 VA R—ILLTLEEELY,
(12) 4 YR b—JLHh...

AR =LA FEYET, BRLEEBMY I FOIT7IZE-TIEH, TDOA VR M= RPTEEIL
FITDOTEEAICHE > TEEZITOTLIESLY,

R20UT5210JJ0100 Rev.1.00 RENESAS Page 16 of 116
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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) WARH R RA 77 3 1)MHY7R— k9% GNU Arm Embedded Toolchain ¢ 10.3-2021.10 /A—2 3 >
(gcc-arm-none-eabi-10.3-2021.10-win32.exe) ZRDIGFHAML A A—FLET,
https://developer.arm.com/tools-and-software/open-source-software/developer-tools/gnu-toolchain/gnu-
rm/downloads

(2) "R k PC T GNU Arm Embedded Toolchain DA Y X k—5%E{TLET,
B) A YA =T BEEERIRLET., 1 VR M—ILEEZEDEET [Yes] ZRIRL TSN,
4) AR =L 4 HF—FTIE, $RTTIHILFEEDEFICLET,

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

2.23 LAY X RA Flexible Software Package (FSP) M4 VX b—JL

JL3H R RA Flexible Software Package (FSP) [&e?studioD4f VR b—ILEBBICA VR —ILTEET,
Ftz. RBFIZA VR F—ILETFIZ, e?studio DA VR b—)LZIZHIEA VR F—ILT B ELELTEET,

FSP ZhlidA VR b—ILT BIZ(FE, UTDOFIEERTLTSIEELY,

(1) GitHub MILRHPRARAT7 3 - ¥4 %~ O3> kO—73H Flexible Software Package (FSP) M~X—¥
IZ79EALTLESLY,
https://github.com/renesas/fsp/releases

(2) RFIDFSP /Ny —T A VR b—F (“FSP_Packs_<version>.exe”) #4720 — KL TLZELY,

FSPNNyHS—SA4 A M=FI21F. FSA4NNS54TS5Y) HTMLIRO2A—H—X<IY =217 /L. readme
T77A4IULDBEENTVET,

MD5 Checksums

® FSP_Packs_v4.0.0.zip 7520030fa2ef760bc34ed3a748ffb428

® FSP_Packs_v4.0.0.exe f95f38¢5454b09a1fc7c9a3251d59162

* fsp_documentation_v4.0.0.zip 26a2ebbbd0d9279%ee8c330ba72bdeaecs

o setup_fsp_v4_0_0_e2s_v2022-07.exe 8e74a2fbal8a24a374f03647c0534c37

s setup_fsp_v4_0_0_e2s_v2022-07.Applmage e4ccbaadc156f302bc383944f2d0c289
e setup_fsp_v4_0_0_rasc_v2022-07.exe 4bda9f930ee4b0d313590383d895ad24

o setup_fsp_v4_0_0_rasc v2022-07.Applmage 5296347eBcc357fced3aef0d337eBec3
® MDK Device_Packs_v4.0.0.zip 3b66a968b4f3b9b4%e4b17eb2952f2a4

v Assets w1
Q fsp_documentation_v4.0.0.zip 20.5 MB
@ FSP_Packs v4.0.0.zip 78.6 MB
] MDK_Device_Packs_v4.0.0.zip 22.5 MB
3] setup_fsp v4 0 0 e2s v2022-07.Applmage 1.16 GB
Q setup_fsp_v4_0_0_e2s_v2022-07.exe 1.27 GB
Q setup_fsp_v4_0_0_rasc_v2022-07.Applmage 595 MB
& setup_fsp_v4 0 0_rasc v2022-07.exe 50 MB

217 AYRAR=JIL —FSPIRvH5—SnAHYvA—R
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(3) Efa M dH 5 e? studio Bf VR F—)LFEATHSHZ &, e?studio METHTHWVNI L EHRAL T
SN, Ffzo 41 VR b—JLihlE e? studio FRITLAVNTL LY,

(4) FSP Ny =S A4 VA =5 FZFTLTLEZE, [Next] TRICEAFET,

(5) [IAgree] =40 ) v LT, BHFEICRAELTLZEL,

(6) e?studio &4 YA F—JLLT=7#JLH (fl : C:\Renesas\e2_studio) ZZEIRL. [Installl K% > & L
TLEEL,

(i) Renesas FSP v4.0.0 Setup - X

Choose Install Location

"] 2 E N E SAS Choose the folder in which to install Renesas FSP +4.0.0,

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

Browse to folder where e2 studio is installed

IlC:¥Renesas¥ez_sb_|din¥e2_s1J_||:|i|:|EEIEE{IH | E Browse. .. i

Space required: 141.8 MB
Space available: 23.8 GB

< Back Install Cancel

B 218 A 2R F—ILEDREIR
(7) [Finish) R2 V&ML TA VR F—ILERTLET,

R20UT5210JJ0100 Rev.1.00 RENESAS Page 18 of 116
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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. HILWIAH LT 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] #SBL T &L,

25 e?*studioD7 142X =)L

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—LRARIVIZEET S e? studio MRIRSNBLA, 7oA VA F—)LINTERZWNZHEIE, 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-a2v74%45L—% (RASC) I&, H— F/8—F 148 ® IDE (Keil MDK # & U IAR EWARM) %
FRTBEIC. LRYARATDFIY -4 00 ra—5@EIFTFTAS Y FRIZTFNAARAN—FY T 7DE
E (VA RECHEFEYHTHE) PFSPY I bz 7aVviR—R 2 FOMBELETESI TR by T7
J)5r—23 0T,

UTOFIETRASCA VA —5F4oO0—FLTA YA F=ILLTLEELY,

(1) GitHub MILFHRXARA 77 21 - ¥4~ 0> kA—7S A Flexible Software Package (FSP) O~R—
IZ7O9EALTLESLY,
https://qgithub.com/renesas/fsp/releases

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

V400 ‘E' Compare ~

renesas-fsp-development released this 7 hours ago  © v4.0.0 -0 986@fae

Release Notes

Flexible Software Package (FSP) for Renesas RA MCU Family, version 4.0.0.
Download the FSP with e2 studic Windows installer for this release, setup_fsp v4 0 0 e2s v2022-07.exe, from here.

Download the FSP with e2 studio Linux Applmage for this release, setup_fsp_v4_0_0_e2s v2022-07.Applmage, from here.

If using IAR or Keil MDK, download the Renesas Advanced Smart Configurator for this release, setup_fsp_v4_0_0_rasc_v2022-07.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

GCC Compiler: 10.3-2021.10
IAR Compiler: 9.20.2

ARM Compiler: 6.18

QE for Capacitive Touch: 3.1.0

219 A YA F—J)L —RASC/IHAYHF—OHFHA—FK
B) AVARM—=ILITF7AINERFTLET,
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@) [&E52F])R=2
T2+ EDITANFEFERTEHh. HAWI[ER...]ZV UV I LTIHIVFTEEBTEET,
[Next] TRIZHEHET,

A Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup [m} X

Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup ﬁm

- T T 1 e - L
@ £50% AVAR-I-F LI N OREFTEELE.
4577 © C¥Renesas¥RA¥sc v2022-07 fsp v4.0.0_1

WRBYIFILT . TTICA VA= ENTVET.

105-Fy MR &

1A= DFEE

AVAM-IF3YITIIT ¢
= DDSC Smart Configurator v22.7.0.R20220704-1123
= Renesas RA Smart Configurator v22.7.0.v20220623- 1445
» openjfx.standard feature v11.0.2.202205100925

v202208242344 User: All Users < Back AVAR=N Cancel

220 AVRP=L —[&FZF]R—D
B) VIrDz7ENIIRABEWNETELELFI VI EZANTLEEL, [Next] TRICEAET,

(4 Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup O X

Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup ﬁm

£30F ROVIFITTEFEFATRBLTEEW.
— . DDSC Smart Configurator | | License Terms and Conditions for REMESAS e2 studio ~
) 5172 ° 9
enesas F5P v4.0.0

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 REMESAS.

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

Otherwise, by clicking the "l accept” button or other button or

Renesas Comman Library

< » | |mechanism designed to acknowledge agreement to the terms of an v
E?Jf‘?l?’ﬂﬁ‘]w%#f:ﬁlﬁbi?.il Print all...
w202208242344 User: All Users < Back LA Cancel

B221 A YRF=)L— YT rHTT7EH
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6) Ya—bhY PREERELTSESV, [ YA M-I RE VERT ERICEHET

[N Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup O X
Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup ﬁm
L3572 EERTOYSLELUTAIADYI- MY, ROBRTICEmSNET ¢
S _
G- AZa—TI-T | Renesas Electronics Smart Cenfigurator |
@ vzt & FIAIEERR)

v202208242344 User: All Users

Mext > ADA= Cancel

B222 AAb—=)L—La—bhy b
(7) [OKI R &L TA VR M—ILERTLET,

E! Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup O bt
Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-07 Setup \
RA
£37% Renesas RA Flexible Software Package (FSP) v4.0.0 with RA Smart Configurator 2022-0704 ¥ A=l
M5 TLELE.

122 }

. OKEZUYILTRELTLEEN.

E Wikl

AYAR-NF... [] Open Quick Start Guide?

[ View Renesas FSP User Manual?

@ e

®IDUVT
Renesas FSP: C:¥Renesas¥RAY¥sc v2022-07 fsp v4.0.0 1
Renesas FSP User Manual: C:¥Renesas¥RA¥sc v2022-07 fsp v4.0.0 1

V202208242344 User: All Users < Back Mext = Cancel

223 A A=) — AR F—ILDRT

X : Keil MDK 4> IAR EWARM & RASC # A9 2 AZDFMICDOLNTIE, FSP F¥a A > b® TRASC User
Guide for MDK and IAR] #ZB LT &L,
https://renesas.github.io/fsp/ s t a r t d e v.htiml#RASC-MDK-IAR-user-guide
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3. 7AS Y FOER

COETIE, FIRMRATOD Y FOERICDOWTHRALET . e?studio &, RISV FET CITHERT
EHE5BVAF—FERELTVWET, COVAHF—FE, ERATEIRATNSARELI—FR—FIZEL=T
A2z FEERTEET,

RARZOC Y bORL—F TR, ImFHER. BYUAA, VOV I BRERTERRET, REGEFSA1\YT
PO T7ERETEFEY,

Aoy MEROFEIIZ, 2FE A VA b—JL] OHRBAICLIEADTFSP EY—ILFz—UMNKRR KPCIC
AR F—=ILENTWVWB I ENIRETT,
3.1 TrustZone [ZHELTULVEWTFASRAOHHRRA 7O 19 FOERK

CDETIE, TrustZone IZHIE L TWEWTNAA RAADRATOC Y FOERRAEFEHBLET, TrustZone
ST /8N RIZDWWTIE, 3.2 TrustZone ®iET/Af RADFHIMRA TOT =Y FDER] #SBLTLKE
=Ly,

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

e? studio Z#EEIL, T—IAR—X T+ AERIRLET., UTOFIETHRERATOD Y FEHERLTK
=Ly,

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

8} workspace - e studio
F74(F) I?E%[E] Y-A5) UIPIFUZAM  FEF-RMN) #EA) FOUITMNP) RenesasViews =R 4YEUMW)  ANLTH)
F#R(N) Alt+ 3T+ N >II Renesas C/C++ Project > Renesas Debug
I IERLL). &Y Makefile Project with Existing Code Renesas RA I
Ly FrAle-vZFAsTOUI I MEREL.. [©] C/C++ Project
DT » Y JOUIINR)..
— ur _ " = 0 g=77
=5 | M=T(] Ctrl CfC++ TOUTIMER (O/C++ F—Fr-E210
+ATEIS Chrla T WA S 7. FibZ4
FATRALSIL Ctrl+2 Th+W &% W-Z- Iz prane
FEE Ctrl C5 72—

®31 TPz bR - HRIOS Y FOE
(2) “Renesas RA: Renesas RA C/C++ Project” T 7T L— FEBIRL TS, [RAN] TRIZEAFT,

&) Mew ©/C++ Project O X

Templates for Renesas RA Project

Renesas RA C/C++ Project
F== (reate an executable or static library C/'C++ project
for Renesas RA.

F
|\?/I

Al

(B IAN) > BTIF Foll

®3-2 7Rz FOER —RATAD Y FOER
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Projectname : B2y b&ZANLET (fl : “RA_Tutorial’) .
T24IE-O7—2a3 06R: BRLES, HOBRICTODI FEERLEZVWEERL, COF
VIRV REBIRETITHLIMEREZANLET,

[RAN] TRIZEHFET,

) 7By MEEV4Y—FT, 7R Y MEBRERDELSIZAALET,

ﬁ Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Mame and Location

Project name

I| RA_TutoriaI| I

FIANN- 07— 3 OER(D)

C¥workspace¥RA_Tutorial

74t

You can download more Renesas packs here

~
@.

< R3(B)

=T

T (F)

ool

®33 ooz bR — HHRRATOD Y MERY « F—F

R20UT5210JJ0100 Rev.1.00
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4) TS RBROEET. T80 REV—ILOBREAALET,
Board : EK-RA6M3

Toolchains : LAY X RA 77 2 1) HIZETE SN -&#HD GNU Arm Embedded Toolchain Z#{R L £
(451 : GCC ARM Embedded 10.3.1.20210824) .

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

{8} Renesas RA C/C++ Project (| X
Renesas RA C/C++ Project —
Device and Tools Selection '
Device Selection
FSP Version: |4.0.0 ~ Board Description
Evaluation kit for RAEM2 MCU Group A
L I Stk - I Visit hitps://www.renesas.com/ra/ek-rabém3 to get kit user's
Device: RTFABMIAHICFC man ual, quick start guide, errata, design package, example
projects, etc. v
Cores Cha . .
Device Details
language: @ C OC++ TrustZone Mo
Pins 176
£ >
Toolchains Debugger
GMU ARM Embedded J-Link ARM ~
ARM Compiler 6,15
ARM Compiler 6,16
ARM Compiler 6,12
ARM Compiler 6,17
10.3.1.20210824 w
™ g = r— Pe—— .
@ O TR st
34 7O2zY FOER — T/ RDER
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(5) Build Artifact Selection : Executable &R L £ 7,
RTOS Selection : No RTOS #:#iRL £ 7,

ﬁ Renesas RA CfC++ Project

Renesas RA C/C++ Project —_—
Build Artifact and RTQOS Selection

Build Artifact Selection RTOS Selection
(®) Executable
* Project builds to an executable file

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

|No RTOS

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

< 3@ #70 vt

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

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Template Selection

Project Template Selection

® " Bare Metal - Blinky
Q Bare metal FSP project that includes BSP and will blink LEDs if available. This project will initialize clocks, pins, stacks, and
the C runtime envirenment,
[Renesas.RA.4.0.0.pack]
@]

Q‘ Bare Metal - Minimal

Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime envirenment,
[Renesas.RA.4.0.0.pack]

Code Generation Settings
Use Renesas Code Formatter

FEAN) > BT Fyut)l

K36 ooy bOER— TPz bFoTL—F
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s

v

(7) BTIRE U EHT LFHFRTO J EDBMERENET,
[FSP Configuration] N\—ARY T4 TERLK LS A v E—UNRRINBDEENHY EFT, I\—ARY
T4 TERLL]I EBIRLTRAWVLTLZ S,

(Eclipse T [I\—ZARGF 4 T] LlE. HohLORA U EE2—FMAEOETCLATILEER
LizbD%EHELET, )

e2 studio MER T HEM IOy bCIFK, [FRYPzY IV RTO—5—]Ea—  [RATOD IS
Favo49L—>30IFT 44 Ea—, [Visualization] Ea—#H ELEBE L —NEESATLET,

B e2_studio2022-07 FSP400_ Q56 - RA_Tuterial/cenfiguration.xmi - &° studio - m] x
JrME WEE FEr-MN BEQR) JOUITME) RenesasViews EFER O4UEIW ALJE)
(& ][ %] [ @] % 5070 v || 9 RA Tutorial Debug Flat v g B~ R-BiFF - BBR[ Q- BR-OF DLW
e o0 ¥ = - | Q, @ | E¢Cs+ {8} FSP Configuration
R 70517 H-I9A7 ] |4 (RA_Tutorial] FSP Configuration X = 0 ||% FSP Visualization X | g Package =8
55 RA Tutorisl [Debug] Fin Configuration Generste PrjectContent || T | 2|12 [ 2 2 2

» il Includes - 2

. uhé) - _ Select Pin Configuration j}ixpoﬂ to CSVfile - Configure Pin Driver Wamings

» (2 ra_gen ig;{;g‘t_‘_ — ) . Visualization 52 —

=3 - = | RABM3-EK.pincfg v | Manage configurations.,, RAFOZ 7|

> Debug T P VT L—vay

» B racfg [ Generate data: | 9.bsp_pin_cfg IF4%

» (= script

’,_:J cenfiguration.xml

) RTFABM3AH3CFC pincig

%] RA_Tutonal Debug_Flat.launch
» (@) Developer Assistance

= 4 1=/ | Pin Configuration

Name

~1 Cycle Pin Group

Value Link

MTHE TS

O 70i71- x |&] mE @ 79—+ T30 -
RA_Tutorial

Uy-2 JorF1
v iBE
i
UM
0F-23y
RexEER
5 RA_Tutonial

- 3

iE

/RA _Tutorial

falze
C:¥RA_project¥e?_studio2022-07_FSP400_QSGY¥RA_Tutorial
2022125198 1401205

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

§ = 0O | PinConflicts X

0RE
E/125

» K&
r § =0
Module Pin of7-iay Uy-2
3>

K37 7ASzY FOER —FHRITOSz)Y FOE2L—
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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 TWEWTF NS READOFHRRA O 5 FOERL %
SHBLTLESL,

Arm® TrustZone® 74 / AT TlX, X a7 &VEEFa7HADT TV r—avAOTOT Y MEEM
AHETY ., RAAM® TrustZone® VY —ILDEFMIZDNTIE, UTDOU U ZSHBLTLEEL,
https://www.renesas.com/jp/ja/document/apn/ra-arm-trustzone-tooling-primer.

25w kFOCH b (TrustZonelZxtis LEWT A T H b)) TlEE, X2 TanR—F 423 DHEVED
SEfELIZELFEFT 774V EERT H5DT, 2—5 Y b TN/ A TEBETTHDITELTLET,

321 75y k7YY k (TrustZone [THIELTWWVEW A TS B)
HFROISy 7O Y kb (TrustZone [T LTWWEWT O o ) IFUTOFIETHERLET .

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

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

TI7AIbE-O5—2a3 @R BRLET, AOEHRIZTAS 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
[[Ra_Fiad |
FIAIb-0T-23uDERD)

C:¥workspace¥RA_Flat FHE(R

T IAII

¥You can download more Renesas packs here

@ < E3(B) || N> | BT Foutl

®3-8 JOYzy) bR —#HHRRATOSY MERY 4 F—F
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4) TNNAREY—ILERDEE T, TNAREY—ILDEFEREADLET,
Board : EK-RA6M4

Toolchains : LAY X RA 77 2 1) HIZETE SN -&#HD GNU Arm Embedded Toolchain Z#{R L £
(451 : GCC ARM Embedded 10.3.1.20210824) .

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

8 Renesas RA /C++ Project [m] X

Renesas RA C/C++ Project —

Device and Tools Selection

Device Selection

FSP Version: | 4.0.0 Board Description

Evaluaticn kit for RA6M4 MCU Group ~
Board: [EKRasMa ; VI Visit https://wwwirenesas.com/ra/ek-raémé to get kit user's
. manual, quick start guide, errata, design package, example
Devices R7FAEMAAF2CFB e e, v
Core: CM33
Device Details
Language:  @C OC++ TrustZone Yes ~
Pins 144 v
< >
Toolchains Debugger
GNU ARM Embedded J-Link ARM ~

ARM Compiler 6.15
ARM Compiler 6,16
ARM Compiler 6.12
ARM Compiler 6,17

10.3.1.20210824 e

@' < Back Einish Cancel

®3-9 7oz FOER — T34 ADRR
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(5) Project Type Selection : Flat (Non-TrustZone) Project &R L £ 3,

Q Renesas RA C/C++ Project

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 ke 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 TrustZene non-secure execution

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

* Must be associated with a secure project or secure bundle

* Mon-secure startup handler will be called after secure cede initialization

<E3(8) BT o))

E3-10 FAaszy r84 FT0ER

(6) Build Artifact Selection : Executable #®R L F 9,
RTOS Selection : No RTOS #:&iRL %Y,

ﬁ Renesas RA C/C++ Project

a *
Renesas RA C/C++ Project —
Build Artifact and RTOS Selection |
Build Artifact Selection RTOS Selection
(®) Executable Ne RTOS -
* Project builds to an executable file
() Static Library

® Project builds to a static library file

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

@ <E3(B) £T0 FryEl

B 3-11 Artifact & RTOS MO:&EiR
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(7) 7Sz bFUTL—MRIROBEET, T TL—FEBIRLTLESLY (B : Blinky) . [#8T]7R
AvEBRTETOS Y FAMERESNET,

R Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Template Selection

Project Template Selection

® (3'. 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 Cruntime environment,

[Renesas.RA.4.0.0.pack]

O (3'. Bare Metal - Minimal

Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime environment.
[Renesas.RA.4.0.0.pack]

Code Generation Settings
Use Renesas Code Formatter

TN > BTE Frotl

K312 Faozy bR — TPz o bFoTL—F
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e

(8) 7oy rEEHYV YV L., ‘70O
ELRFEIhET,

S

P

JFDEL R EBRLTLESWL, TA

s

v I

8 e2_studio2022-07_FSP400_0SG - RA_Flat/configuration.xml - & studio - u] x
JrIMF) REE  FEF-MN) BTN TOIIIMP) RenesasViews E(T(R] D4VEIW)  ALT(H)
45 F10508) | |9 Ra_Fist Debug_Flat v = - | B~ K- BiF i BR[|t Qi . @
L~ Sl oot Qg | B CC++ | FSP Contiguration
[y FO¥I70-I9270-5- % [l S R (T RS N S % [RA, Flat] FSP Configuration = O |% FSP Visualization % | {1 Package =g
=R-a o[ 2llellalla »
v (S RA Flat Summeany Generate Project Content Elajl2)2)BB
& -
@l Includes Project Summary rENESAS ~
@B ra =
(5 ra_gen Board: EK-RABM4
(B sre Device: RTFAGMAAF3CFB
& Debug Toolchain: GCC ARM Embedded
&ty Toolchain Version: 103120210824
g’ “":t _ FSP Version: 400
i configuration.xml " .
7 RTFAGM4AF3CFB.pincfg Em'ei' T_Vpe' H_at . ) i
K] RA_Flat Debug_Flatlaunch ocation: C:/RA_project/e2_studio2022-07_FSP400_QSG/RA_Flat == it
Devel Assista -
Lé%ji:i:jer ssistance Selected software components IIENESAS i E
Simple application that blinks an LED. No RTOS included. v4.0.0 e R
Board Support Package Common Files v4.0.0 _ it
RIFAGMAAICED
110 Port v4.0.0
Arm CMSIS Version 5 - Core (M) v5.9.0+renesas.0.fsp.4.0.0
Board support package for RTFAGM4AF3CFB va.0.0
Board support package for RAGM4 va.0.0 W
Raard eunnart nackans fnr DARMA - FQD Naga wvA DD
E
Summary | BSP | Clocks| Pins| Interrupts | Event Links | Stacks | Components. > A
707 x |[f] B8 @ Av-t-F50i- % = B [&PinConflics | @ Tr-l x X T8 EE-EBEE rE-8-=8
(COT EJLE- 32Ul [RA _Flat]
s =t
P arm-none-eabi-size --format=berkeley "RA_Flat.elf” ~
AR S text  data bss dec hex Filename
3732 8 1176 4916 1334 RA Flat.elf
|14:34:91 guild Finished. @ errors, @ warnings. (took 4s.859ms)
| v

E313 Jasz¥ FrOEIL R

33 BIERATOY Y FDA VR—F

BEORA FOS LY MEUTOFIETA VR— b TEET,
(1) [Z74I] > [1 vR— F OIEISBRLES,

TrAUF) | REE)  TEF-RN)
FR(N)

I LER)

FrA o YAT IS TOVTT MERK

BEDIAA I

BEW

EL30
FATELAL)

(M).ue

AT(F)
TEYXTDEERD)

(il

T2

(0)...
FO/F4(R)

T-JAR-ADTUERW)
BH
BT

TOUTIP)
Alt+Th+N >

Rer

Cirl+W
Clrl+ 27 +W

Alt+Enter

H314 Jaodz¥d bDA ER—F
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JLAHRRAT 7 1) e? studio 2022-07LL E DAV IRE—FHA K
2) [ oR—F EED [ - BEFEITADTI FET—IAR=ZAAN] FFIRLTLESL, [RAN] TR
ISEAFET,
F AVR—b+bT5T00) FORMEEET B[, [—#%] — [Rename & Import Existing C/C++
Project into Workspace] Z:&R L T 2 &Ly,

& 1om-r
ER
-1 T IPANEERITAL I M- e FO VT MEfER LSS . E - E |

A7 b - FOER(S) :

(710520

viE —f&
] CMSIS Pack
mp = Rename & Import Existing C/C++ Project into Workspace
& Reneas Webt( b EDHUTIL-FOYTI
¥ Renesas CA78KOR (CS+) JOYTI b
Ta# Renesas CC-RY/CC-RL (CS+) FOTIR
& 70477710
0 TP YT A
o FAlY—ErRET7- A4 TEEQfOvTI-

@ <E2®) #76 et

3-15 A UR— FHEDREIR
@) [FRCIY rEAVR—FERAT‘T—HA4T - T7/4ILOER RS, 50 [BR.]KR2>TT0

ST MDBASTWBRERI 74 (zip) ZEIRLET,
BEIOSIY PR ITAHILFITRESATNSBARF, b—b - TaLP F)—0DFIR 2BATLE

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

& rom- O X
JozzobEAak—k o
B Eclipse JOVIO MERET 2TV IM-EERLET. / A,-'f
O -t FAL IR -OERM: SE(R)...
I@ T=H4T-T74 LDEFRA): |C:¥workspace¥RA_TutoriaI.zip w Il ZE(R)... I
FOITIMP):

i RA_Tutorial(RA_Tutorial/) i TATER(S)

ERETATERED)

=5(E)
AT23y

FARLETO VI FERE(H)

JOVTIET-IAR-AIZIE-(O)

ORTRE. HLAVH-FETDSII ML S(0)

O 9-72R-R B &S 57051 FEET()

o-%u7-yk

9-%27- k9057 FE8 MM FRW)...
J=% Ty O ZIR(E)...
@ <E3(B) s [T ]| e

316 EfEI77AIICRESATVSTAD Y FORER

(5) BIRLE=TOS Y A e?studio 124 viRk— b EhET,

By 70T IHAT0-5— %

v ir> RA Tutorial:
..... Iﬂplncludes

2 ra

2 src

[= script

%% configuration.cml

7 RTFABM3AH3CFC.pincfg

|¥] RA_Tutorial Debug_Flat.launch

(7) Developer Assistance

317 A4 vR—rEht=7O Sy
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DAVYRE— L HAF

3 RARZTA4VISA4TS5)DERMEERA

CDETIHERARETAVHIS4T5)D7TOSzy bR E. LS4 735) 0oy F 528853
T2 FOERIZOWTHRBALET,

3.41

ARRTF4995475)7A0 9 FOER

RARAT 4w 935473)07T0 Yy FEERT HFIBFIZUTISRLET,
(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

ﬁ Mew C/C++ Project O x
Templates for Renesas RA Project
Renesas RA C/C++ Project
CfC++ FEEZ==N (reste an executable or static library G/C++ project
for Renesas RA,
@ =3(8) FAN) > &7 Sl

K318 Oy rDER — S475)7a>xzy bFUTL— FDOER

(3) 7RIy MEROEET. RETAvI3473)TAOY FOBRMBEAAL TS
(] : RA_Lib) o [R~N] TRIZEHFT

ﬁ Renesas RA C/C++ Project

Renesas RA C/C++ Project

Project Mame and Location

Project name

[ Ra_Lib] |

774l -O0T-ayDER D)

C:¥workspace¥RA_Lib

TN

You can download more Renesas packs here

~
@

T

=

Fouell

K319 SA475U7aszy FORE

R20UT5210JJ0100 Rev.1.00
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@) TNAREY—LEROEAT, R— FEBRLES (2 TIZEK-RABM3) . ZDMIFTRTT I+
IWHREREDEFLEL, [RN] TRIZCEAFT,

Q Renesas RA C/C++ Project

O x
Renesas RA C/C++ Project —
Device and Tools Selection
Device Selection
Board Descripti
FSP Version: |4.0.0 ~ et R
Evaluation kit for RAGM3 MCU Group A
bren: IEEK'F“""EhIIIII3 i ¥]  Wisit https//www.renesas.com/ra/ek-ra6m3 to get kit user's
- manual, quick start guide, errata, design package, example
Device: R7FABMIAHICFC =y v
Core: CMa . .
Device Details
Language: @®C OC++ TrustZone No
Pins 176
£ >
Toolchains Debugger

GMU ARM Embedded J-Link ARM w
ARM Compiler £15

ARM Compiler 6,16
ARM Compiler 612
ARM Compiler 617

10.3.1. 20210824 2%

(Rl

el

B3-20 F/AREY—ILDFRR
(5) Build Artifact Selection : Static Library &R L E 9
RTOS Selection : No RTOS #:&R L& J .
[RA] TRIZEHET,

ﬁ Renesas RA C/C++ Project

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

Build Artifact Selection RTOS Selection

O Executable | No RTOS -]

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

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

< E3(B) | BIANN) > | ¥BT(R Frutll

K 3-21 Artifact & RTOS MO:&iR
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6) 7YY bToTL— MERDEE T, “Bare Metal — Blinky" 7> FL— FEZIRL T ZELY,
RTIRE2vERTETOS Y FOERSAET,

&) Renesas RA C/C++ Project O *
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.4.0.0.pack]

O (;} Bare Metal - Minimal
5 Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime envirenment.,
[Renesas.RA.4.0.0.pack]

Code Generation Settings
Use Renesas Code Formatter

~
@

RN > BTE Froel

3-22 SA4TS5SYRTASIY FTFrTL— FDER

(7) [FSP Configuration] /X\—ZXRY 74 TZEHAC &S e?studio DA v E—UHRRTEINDIZEENHY £7,
S—RARY T4 TERL] EERLTHRLTCIZ S,
(8) [Generate Project Content] %4 1) w4 LTLZ& LY,
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DAVYRE— L HAF

a £2_studio2022-07_FSP400_QSG1 - RA_Lib/configurationsxml - e studio
JPAME ESE FEY-HN) #BEA) TOYIZHP)  Renesas Views

- [} X

TR YFTW ALTH

4 7/(97(B)

~ | | [£7 RA_Tutorial Debug_Flat W

Oy ~d e~ ID Y DS iWiE~

- t‘ .‘ or -

H=A

|- R -B:F &/ - %S R -G
Q '\ | Hg c/ce+ 2% FSP Configuration

5 7010 b-T7270-5- % Gl B 13 [RA_Lib] FSP Configuration = B |“ FSPVisualiz x |f] Package = B
=
BESY & Summary :

v [25 RA_Lib Generate Project Content ﬁ . = 5 - o
> @].l Includes L s ke = el
yBra Project Summary Renesas A
» 2 ra_gen
> 3 src Board: EK-RAGM3
» (= Debug Device: R7FAGM3AH3CFC
> & ractg Toolchain: GCC ARM Embedded
> (& script Toolchain

8 configuration.xml Version: 10.3.1.20210824
7 RIFABM3AH3CFCpincig FSP Version:  4.0.0
» (7) Developer Assistance Project Type: Flat
c )
> I RA Tutorial Location: C:/RA_project/e2_studio2022-
: 07_FSP400_QSG1/RA_Lib o
Selected software components v
Support i\ =
SummaryJ BSP | Cluck5| Pin5| Interrupt5| Event Link5| Stack5| Cumpu-nent5| > LA

B 7oz x | BE @ Av-~-T3717- 04 & = B8 |[EPinConflicts X v & = 8
n1ER
i mit/RHA Module Pin 04
=57 370NF1EBYE R A.
£ >

®323 S47350700x) FDERK
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(9) [7R

s

P FIHRTA—5—] Ea—T. RA_Lib\src\ T® “hal_entry.c” ZBALNTL F2& LY,

[€] hal_entry.c 53 = 8
2 @® * Copyright [2@28-2821] Repesas Electronics Corporation and/or its affiliates. A
28
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 Blipky example application[]
33 —woid hal_entry (wvoid)
34
35 - #if BSP_TZ_SECURE_BUILD
36
37 /* Enter non-secure code */
38 R_BSP_MNonSecureEnter();
39 #endif
48
41 /* Define the units to be used with the software delay function */
42 const bsp_delay_units_t bsp_delay units = BSP _DELAY UNITS _MILLISECONDS;
43
o /* Set the blink frequency (must be <= bsp_delay units */
45 const uint32_t freq_in_hz = 2;
46
47 /* Calculate the delay in terms of bsp_delay units */
48 const uint32 t delay = bsp delay units / freq_in_hz;

3-24 BEHF® “hal_entry.c”

hal_entry()E$D & ¥ % hal_entry lib()IZZE L. hal_entry lib)DESZEMLET,

[£] hal_entry.c &2 = 8

® * Copyright [2828-2821] Renesas Electronics Corporation and/or its affiliates. a

#include "hal_data.h”

gid B B larmStact(bsp warm start_event_t event);
void hal entry lib(void);

extern bsp_leds_t g bsp_leds;

application]

- void_hal entry lib(void

{
= #if BSP_TZ SECURE_BUILD

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

/* 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;

3-25 ¥rL L “hal_entry.c”
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(1OMERLLT=54 T30 TaY Y bEELFTBHE, RETA 935473 774 IbRA_Lib.a” h'H
hEnhzFd,

§y 70920 I9270-5- 2

0
oon LI

w =% RA_Lib [Debug]

W F—h4T
[ libRA_Lib.a

|ﬂ-| Includes
= ra
[ ra_gen
w2 sre
[£] hal_entry.c
= Debug
[= ra_cfg
[= script
*if:-:f configuration.xml
=| R7TFABM3AH3ICFC.pincfg

(7} Developer Assistance

E3-26 EIRENI-RETF49954T5Y)

R20UT5210JJ0100 Rev.1.00 RENESAS Page 40 of 116
Dec.28.22



LAY RARAT 7 £ 1) e? studio 2022-07LL £ DAY RE—bAAF

342 REAT49IS54T5UERFIOC Y FTCHEATS

BIE B41 RET4v9347397T0x) FOERK) THERLIERE T4 Y9545V ERAEITT
AYzy FTERATSAEZ. UTOFIRTHALEFT,

e RACEEEITIOCY F2ERT S

e RATAWIS4A4TS)TAYY FTEE LIz hal_entry_lib()BE#ZHFUET LSICY—Ra—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 FTL— FEERLTLIEZE, [(RA] TRIZEAFT,

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]REAVEHLET,

¥ :  [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 |
& Project builds to an executable file

() 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) BT(F Sl

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

B} Renesas RA C/C++ Project X

O
Renesas RA C/C++ Project _—
Project Template Selection '

Project Template Selection

O Q Bare Metal - Blinky

Bare metal FSP project that includes B5P and will blink LEDs if available. This project will initialize clocks, pins, stacks, and
the C runtime environment,

[Renesas.RA.4.0.0.pack]

® (: Bare Metal - Minimal

Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime envirenment.
[Renesas.RA.4.0.0.pack]

Code Generation Settings
lIze Renesas Code Formatter

@

RAN) > e

K328 A zy bR — TSz H FFUTL—F
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(7) ERFEHDRASA TS EBMLTLESL,

Jaszy 7O T 4 DHE

— [®%] — [Libraries] — [Libraries (-] %] — "RA_Lib" ®IEIZEIR L TEMLET .

— [E%5E] — [Libraries] — [Libraries search path (-L)] 'ﬂa — "${workspace_loc:/RA_Lib/Debug}"®IEIZ

BIRLTEMLET,

ERALTHALA R EHLEY,

ﬁ FoiiF4: R&_App

w 83 GNU ARM Cross C Compiler
(# Preprocessor
@ Includes
(# Optimization
= Warnings
(8 Miscellaneous

w B3 GNU ARM Cross C Linker
R Gene

== [ g
Viiscellaneous
~ B8 GNU ARM Cross Create Flash Image
= General
~ B3 GNU ARM Cross Print Size
(# General

Library search path (-L)

[&la & 5 ¢

L
"${woarks|

ace_loc:/RA_Lib/Debug}”

O *
|75 27 | | S5 v 8
=2 .
v CiC++ EIWE
Y- L FTA Y TFA5— Configuration: | Debug [F9717] v | ERpeE.,
FILEEEH
¥4
| =3 B U-NBE i Toolchain & FILE-RFyT EILFEE% F— - @ IS5—/(-¥-
EE
CfC++ —F (B2 Target Processor Libraries (-1) 225 o
MCU (2 Optimization -
Renesas QF 2 Warnings
Task Tags (& Debugging
Validation w B8y GNU ARM Cross Assembler
Fll-5- (3 Preprocessor
JOuIob-F-Fo- 2 Includes
Jovri R (8 Warnings
ETTIVIEE (8 Miscellaneous

vl

329 JASxH FFTANRT14D

AR TE
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®) [FRY Y FTHYRTA—5—] Ea—T. RA_App\src\. T “hal_entry.c” ZBALNTL FZ& LY,

[ hal_entry.c 2 = O
1 kinc]ude "hal_data.h" A
2
3 F5P_CPP_HEADER
4 void R_BSP_WarmStart(bsp_warm_start_event_t event);

5 FSP_CPP_FOOTER
6
8 ® * main() is generated by the RA Configuration editor and is used to generate thy =
11 =~ wvoid hal_entry(void)
12 {
13 I* : add your own code here */
15 - #if BSP_TZ_SECURE_BUILD
16 /* Enter non-secure code */
17 R_BSP_NenSecureEnter();
18 #endif
g h
® * This function is called at varicus points during the startup process. This ir

= woid R_BSP_WarmStart(bsp_warm_start_event_t event)

Wooa el k&

= if (BSP_WARM_START_RESET == event)

@

= #if BSP_FEATURE_FLASH LP_VERSION != @

/* Enable reading from data flash. */
R_FACI_LP->DFLCTL = 1U;

= /* Would normally have to wait tDSTOP(6us) for data flash recovery. Plac:
* C runtime initialization, should negate the need for a delay since the

LdoLd L Ld L L L R R R R R

[ (R O WY ey

#endif

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

hal_entry()BS%tAIZ LED =B S 4 75 1 % “hal_entry _lib()’ ZFFUHd a— F&EML., 5S4 TSUBHD
FEZFEBMLET,

[ hal_entryc 2 = 8
1 #include "hal_data.h™
2
3 EaP _CPP HEADFR
4 extern void hal_entry lib(void);
=
i _LRF_
8 @® * main() is generated by the RA Configuration editer and is used to generate tht
11 = void hal_entry(void)
2 {
W=l 13 i imiiddgione, own code here */ =
14
15 — #if BSP_TZ_ SECURE_BUILD
16 /* Enter non-secure code */
17 R_BSP_MonSecureEnter();
12 #endif
5 }

@

= #if BSP_TZ_SECURE_BUILD

2

22

23 BSP_CMSE_NONSECURE_ENTRY void template_nensecure_callable ();

24

25 /* Trustzone Secure Projects require at least one neonsecure callable function in
26 = BSP_CMSE_NONSECURE_ENTRY void template_nonsecure_callable ()

27 {

29 3

3@ #endif

B 3-31 # LU “hal_entry.c”
Q) 7FUHr—>3v7oszH rEELFLET,

(10)5 4 75 1) BE%L “hal_entry_lib()’ DIEUH LILBICTL—9 RSV FE2BRELTRA App 70214 b
#ETLET, TL—I9RA YV FOREAREXIZDONTIE, 1532 TJL—9RA>V b Ea—] ZSHL
TS,
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(INTL—9RA2bTTOTSLDOELE, ETEERALTEZIN, LEDZRRSIESS54 75 EAK
“hal_entry_lib()" NETENEZEZHRELET,

A TIT =] |i® 8 = O o-Z#M % JL-0fAvh 2 &) IV 67 o AAVMIAVE
~ [c7 RA_App Debug_Flat [Renesas GDB Hardware Debugging] I
~ ifs RA_App.elf [1] [cores: 0] I A hal_entry.c [1T: 14] [type: /\=F17F] I

v @ Thread #1 1 (single core) [core: 0] (Suspended : Tl -1 H)
= hal_entry() at hal_entry.c:14 0x540
= main() at main.c:5 0x54a

s arm-none-eabi-gdb (7.6.2)

i

Renesas GDB server (Host)

£ >
[] hal_entryc 33 [ startup.c [£] main.c = 0 7097172705 2
5 A v =% RA_App
® * main() is generated by the RA Configuration editor and is use #&b S -
= void hal_entry(void) 5 Includes
i = .

& _Tooo el win code here */ (S ra

.hal_entry_lib(); I . 2 ra_gen
=il DoP_IL SCC w B src

/* Enter non-secure code */

) IFIi:BSP_MonSecureEnter(); o E%E;:;_Entr}nc

@ 2 = ra cfa
B vy-lb oz B8R LERS- [§) FAvd ezl 8] 5% G Debugger Console @ A¥-t-7571- [ AEU-
RA_App Debug_Flat [Renesas GDB Hardware Debugging]
B R LT = I L E R e e e e T e e
A O-REAET
Y- B P I LSt L M R L Aexs el ERELE T,
VBP0 L T R Ak s 4 ERELE T
<

0x00000540 ) 4zns @ Dwr o s
B3-32 7FUs—23rFadzy rTOSM4 TS5 YEBOREST
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35 RAZASxz Y bavo49L—a3 > ITFa4

RAZAD Y bav 749 Lb—2avITa2Ea—Id, BEDODTOD Y MER (configuration) #XRR
Li?’ BRI “configuration.xml” Z 7 A LICRTESATWET, 7O Y MEROEZREIZWL D2HhDR—D

SELTHY. BEMNZTOD Y FOREZTHEIENTEET WHFP/OVIDHRTE. FAHTSF
54/&‘79?5) o FSANIZIZ, W—FI9z7ULRILDOLUTILELEDMI L, RTOSHEDT TV r—oavE
TEEHFET, TILFRALY FERADAVER—RU bk (E2a—TFTYIR, 3T+, ARVIGE) 3/RET
TFEY,

T MERERETAHICE, TP UTEHEELTIELEL,

e e?studio 1 ¥ KHOMDALEDRRT [FSP Configuration] /8S—AREY F 4 THABIREN TS Z & &5
BLTLCEEN, BRENTOWEWMERE, [V FI] A Za— > [K—ZRG T 4 T] - [1I—=RR
9T 4 T#HL] — [FDHh] — [FSP Configuration] DIEIZFEIR L TL ZELY,

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

8 e2_studio2022-07_FSP400_OSG - RA_Flat/configuration.xml - ¥ studio - (u] x
TAAIME REE FET-MN)
[&][%]|[®] % 570 DR BB R Qb B DS L

- Bl -2 v | Q ®

®E(A) JOUITMP) RenesasMiews EIT(R) DERW)  ALTHE)
v || [£¥] RA_Flat Debug_Flat b s

& C/Cas | {5} FSP Configuration

= 0O {2k [RA_ Tutorial] FSP Configuration 155 [RA_Flat] FSP Configuration X = [0 | “% FSP Visualization X | & Package =0
€5 RA Flat Summary CoEANLALT Generate Project Content _IENE = . 2
v 15 RA_Tutorial [Debug
& A= Project Summary Renesas o
il Includes
Board: EK-RAEM4
Device: R7FAGMAAFICFB
Toolchain: GCC ARM Embedded
Toolchain Version: 10.3.1.20210824
FSP Version: 4.0.0
Project Type: Flat
Location: CJRA_project/e2_studio2022-07_FSP400_QSG/RA_Flat =

¥ RA_Tutonal Debug Flatlaunch

(7) Developer Assistance

Selected software components

Simple application that blinks an LED. No RTOS included

v4.0.0

Board Support Package Common Files v4.0.0
VO Port v4.0.0
-Efg?ng’ch;é’i' 7t1_l* %‘Jr; (5‘ Arm CMSIS Version 5 - Core (M) v5.9.0+renesas.0.fsp.4.0.0
ontiguratione Board support package for R7TFAGM4AFICFB v4.0.0
anld support package for RAEM4 va4.0.0 v
ard sunnnd noskans fnr DAEMA . EED Ma Y
ISummary BSP | Clocks| Pins | Interrupts | Event Links | Stacks Cumponentsl » A
O 7oF1- x |[£2 e @ Av-+-T50Y- ™ § = 0O [gPinConfiicts | /-l X P tE@~-8-=0
configuration.xml -RA_Tutorial RAIFSE
yy-z  J0F1 L | b
v
43X 45,336 ({1
iv s fRA_Tuterial/configuration.xmi
Ux7 false o
< - T oo >

1% configuration.xml -RA_Tutorial

333 RAZODY MER —

[RAZOYzY bav 7249 L—30IF1448]Ea—

RAZOYzY bavo45L—

AVITAREaA—ICE8DDR—= (27D) BHYET,

BEE (Summary) R—TJiE, 7Oz ) FOBEERRLETD,
FDiEFE. TINA REBIRTEFET,

| 3AA (Interrupts)

BSP XR—UTl, FSPD/A—Y 3>, RARKR—

2 0w% (Clocks) . #m¥ (Pins) . ARV K24 (EventLinks) . AR w4

(Stacks) . aAviR—+ > k (Components) R—ID/REFIELA T 3O THRABLET,
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351 #E (Summary) R—

[Summary] R—JI&, BAERBIRLTWSTNA R, R"—F, RABYZ bz 7ariR—r b E, 7RD
D rOBEEZRTLET, £f-. YouTube @ ‘Renesas Presents’ F¥ U RILOFSP A—H—X37 =7 I E
BERLEYA rADY I HYET,

ALY RIZEDa—IL"FdTOxy bEEMT S E. ZOERIE [Summary] R—DIZHEMESNET,

i [RA_Tutorial] FSP Configuration X | = H

o

Generate Project Content

Summary

Project Summary ReEnESAS A
Board: EK-RABM3
Device: RYFABM3AH3CFC . .
. A= FL T
Toolchain: GCC AEM Embedded e, Fz—"r. FSP
Toolchain Version: 10.3.1.20210824 | 2R % %R
FSP Version: 4.0.0
Project Type: Flat
Location: C:/RA_project/e?_studio2022-07_FSP400_QSG/RA_Tutorial ==

Selected software components

Simple application that blinks an LED. Mo RTOS included. v4.0.0
Board Support Package Common Files vd 0.0
/O Port v4.0.0 gg%«”%ﬁgli
Arm CMSIS Version 5 - Cora (M) v5 9 0+renesas 0.fsp4.00 j+—0 Skt
RAGM3-EK Board Support Files vd 0.0 o PR A A
Board support package for RTFAGM3AH3ICFC vd. 0.0
L3 ud 00
@ ﬁ | [ b ADU S
Support ik =
Summar}r] BSP | Cluck5| F'ir15| Interrupts| Ewvent Link5| 5tack5| Cumpunent5|
3-34 [Summary] R—
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352 BSPR—Y

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

48% [RA_Tutorial] FSP Configuration 3 = O
i (b ]
Board Support Package Configuration Generate Project Content
EZ Restore
| FSPM) i—3 5 0 #5EIR |
Device Selection
Board Details
FSP version: | 4.0.0 o
Evaluation kit for RABM3 CMSI?{»JG = F Gﬁlilﬁiﬁ"-i
) A=
Board: EK-RABM3 v | B TEIE [t psy/ A, ren £5a e ormrrorerroorm=reog
) user's manual, quick start guide, errata, design
Device: R7FASM3AH3CFC package, example projects, etc.
Core: CM4 T L EER
RTOS: No RTOS
K- FEBR |
< >

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

3-35 RAZOY ) FER — [BSP] R—2

[BSPI R—T %R &, BIRLI=AR—FTHRETES 7O/ T oM e2studio® [FA/NT o] Ea—IZRESh
F9, A FORBEIZHLT, [FANRT A Ea—TT7ONRTF A 2LEETEET,

75 0¥ -19370-5- = =l it -[RA_Tutorial] FSP Configuration = g
& 8 .
=%V ¢ | Board Support Package Configuration 0
=5 RA_Flat Generate Project Content
wv =% RA_Tutorial
& aFU- B3 Restore
[mtl Includes
& ra Device Selection
ra_gen i
Erag FSP version: | 4.0.0 ~ Board Details
5 sre Evaluation kit for RAGM3 MCU Group
@ Deb:g Board: EKRAGMS PV g Visit https://www.renesas.comy/ra/ek-raém3 to ge
L_—_b ra_F 9 . user's manual, quick start guide, errata, design
= script Device: R7FAGM3AH3CFC package, example projects, etc.
"i‘é} configuration.xml c %
R7FABM3AH3CFC.pincfg ore:
|¥| RA_Tutorial Debug_Flatlaunch RTOS: No RTOS
(@) Developer Assistance
< >
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
B 7oiz1- % |[E] BE @ Av-+-T591- B EY 04 § = O [PinConflicts | @ I0y-Ib =
EK-RAGM3 FAIESH
Settings Jo/F4 i ~
~ R7FAEM3AH3CFC
part_number R7FAEM3AH3CFC
rom_size_bytes 2097152
ram_size_bytes 655360
data_flash_size_bytes 65536
package_style LQFP
package_pins 176
w RABM3
sefies 3
~ RABM3 Family
OFS0 register settings
OFS51 register settings
MPU
L L w
> > O =
3-36 R—FDFO/,87«
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3.5.3

20y - #m| (Clocks Configuration) R—

[Clocks Configuration] R—C TlEk, ZF7USr—>avoNiovnov s 2R/ELET, Hhrvav s TEIZ. &

AvYY—X, PLLEE.

(A

oRvyon
s 0y EpERE (CGC) DEEMIE.

YRR EFEIRTEET,
JDA—H—XT =TI : N—FKHxFPHEESBLTES

RA77=

LUTOFIETTO Y FEEHLET,
(1) BELOVBYIEEDFAYTEIUYX MG, BELWMEZERLES,
oV DENEDON-BEBEZHEZS L. ENFFICHY, 1" I—IARTEINET,

48k [RA_Tutorial] FSP Canfiguration 53

Clocks Configuration

LOCO 32768Hz
MOCO EMHz
SUBCLK 32768Hz

<

XTAL 24MHz
PLL Src: XTAL ~
PLL Div /2 v
PLL Mul x20.0 ~
|USBMCLK 24MHz | | [PLL240mbiz Clock Src: PLL v
Clock Src: HOCO
HOCO 20MHz ~ Clock Src: MOCO

Clock Src: LOCO
Clock Src: XTAL
Clack Src: SUBCLE

Clock Src: PLL

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

= ICLK Div /2
\= PCLKA Div /2
| PCLKE Div /4
| PCLKC Div /4
—> PCLKD Div /2
SDCLEout On

t

[== BCLK Div /2

!

BCLE/S2

[ UCLK Div /5

= &
(V)

Generate Project Content

B Restore Defaults

>

3-37 RA 7O x4 MERL — [Clocks Configuration] R—

= O
(V]

Generate Project Content

EZ Restore Defaults

N e | IA

LJD,‘} *[RA_Tutorial] FSP Configuration &3

Clocks Configuration

| XTAL 24MHz i > ICLK Div /1
PLL Src: XTAL v = PCLKA Div /2
PLL Div/2 : v = PCLKB Div /4
PLL Mul xzot v > PCLKC Div /4

|USBMCLK 24MHz | | [PLL240MHz |— Clock Src: PLL “ > PCLKD Div /2

HOCO 20MHz ~ SDCLKout On

|LOCO 32768Hz | s BCLK Div sz

|MOCO 8MHz | BCLK/2

| SUBCLK 32768tz | > LICLK Div /5

Summary BSPBCIocks Pins | Interrupts | Event Links | Stacks | Components

v —>| PCLKA 120MHz |

v —>{ PCLKB 60MHz |

v —>{ PCLKC 60MHz |

“ —4 PCLKD 120MHz |

v —>-| SDCLKout 120MHz |

~ —>| BCLK 120MHz |

~ —>| BCLKout 60MHz |

v —>|UCLK48MHz |

E] 3-38 #iF %EE L -ED R RHI
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(2) [Cr+S] F—H ET., APV MEBD

(3) [Generate Project Content] R4 Vv ## L FET,

REEZHRFLFTT,

{0:} [RA_Tutorial] FSP Configuration &3 = 0
Clocks Configuration o
Generate Project Content
57 Restore Defaults
M
XTAL 24MHz -~ ICLK Div /2
PLL Src: XTAL ~ | PCLEA Div /2
PLL Div /2 w |= PCLKB Div /4
PLL Mul x20.0 w l= PCLEC Div /4
USBMCLK 24MHz | | |PLL 240MHz | Clock Src: PLL » > PCLKD Div /2
HCOCO 20MHz w SDCLKout On
A
A
339 FAPzHY FABRDER
5, B S
(4) BIRLI=Y 0 Y RET. “bsp_clock_cfg.h” Z7 A ILWNEHFINFET,
Fy Fo¥cb-TH3F0-5- 2 = B {8 [RA_Tutorial] FSP Configuration [n] bsp_clock_cfg.h 3 =
= <‘=.={> l? s 1 I-"“: generated configuration header file - do not edit */
€ RA A . 2 = #ifndef BSP_CLOCK_CFG_H_
i "RLAPR 3 #define BSP_CLOCK_CFG _H_
= RALib 4 #define BSP_CFG_CLOCKS SECURE (8)
v 25 RA_Tutorial [Debug] 5 #define BSP_CFG_CLOCKS OVERRIDE (@)
i 6 #define BSP_CFG_XTAL HZ (24B0@088) /* XTAL 240800880Hz */
&1 Includes 7 #define BSP_CFG_PLL_SOURCE (BSP_CLOCKS_SOURCE_CLOCK_MAIN_OSC) /* F
= 8 #define BSP_CFG_HOCO_FREQUENCY (2) /* HOCO 2@MHz */
= g #define BSP_CFG_PLL_DIV (BSP_CLOCKS_PLL_DIV_2) /* PLL Diy /2 */
v [ ra_gen 10 #define BSP_CFG_PLL_MUL BSP_CLOCKS PLL_MUL 2@ @ /* PLL Myl x28.8 *
[ bsp_clock_cfg.h 11 #define BSP_CFG_CLOCK_SOURCE (BSP_CLOCKS_SOURCE_CLOCK_PLL) /* Cloc
[ common_data.c 12 #define BSP_CFG_ICLK DIV (BSP_CLOCKS_SYS_CLOCK DIV 2) /* TCLK Diy
8 common datah 13 #define BSP_CFG_PCLKA DIV (BSP_CLOCKS SYS_CLOCK DIV 2) /* PCLKA Di
) hal data.c 14 #define BSP_CFG_PCLKB_DIV (BSP_CLOCKS_SYS_CLOCK DIV 4) /* PCLKE Di
= nata.c 15 #define BSP_CFG_PCLKC_DIV (BSP_CLOCKS_SYS_CLOCK DIV 4) /* PCLKC Di
[8] hal_data.h 16 #define BSP_CFG_PCLKD DIV (BSP_CLOCKS_SYS_CLOCK DIV 2) /* PCLKD Di
[§ main.c 17 #define BSP_CFG_SDCLK_OUTPUT (1) /* SDCLKout On */
[¢ pin_datac 18 #define BSP_CFG_BCLK DIV (BSP_CLOCKS_SYS_CLOCK DIV 2) /* BCLK Diy
[§ vector datac 19 #define BSP_CFG_BCLK_OUTPUT (2) /* BCLK/2 */
B vector datah 20 #define BSP_CFG_UCK_DIV (BSP_CLOCKS_USB_CLOCK DIV 5) /* UCLK Diy /
vector_dsta. 21 #define BSP_CFG_FCLK DIV (BSP_CLOCKS SYS_CLOCK DIV 4) /* FCLK Diy
2 sre 22 #define BSP_CFG_CLKOUT_SOURCE (BSP_CLOCKS CLOCK_DISABLED) /* CLKOL
(= Debug 23 #define BSP_CFG_CLKOUT DIV (BSP_CLOCKS_SYS CLOCK DIV 1) /* CLKOUT
= racfg 24 gendif /* BSP_CLOCK CFG H_ */
— - 25
B 3-40 “bsp_clock_cfg.h” OB
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3.54 iF#mM (Pin Configuration) R—

[Pin Configuration] R—LTlE, 7Ry FOHFEREERLET,

L:J:;’ [RA_Tutorial] FSP Configuration 3

Pin Configuration

= g
o

Generate Project Content

Select Pin Configuration

_ﬂ Export to CSVfile [E| Configure Pin Driver Warnings

(2) <

| RABM3-EK. pincfg 'Vl Manage configurations... (1 ) Generate data: |g_b5p_pin_cfg
Pin Selection = |&; ||Pin Configuration # 1 Cycle Pin Group
|T}'PE filter text | Name Value Link
s> ¢ Ports
+ Peripherals
« Other Pins (3)

in

BrRs TS

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 FHEK 7 7 4 LEEIR L. BET ST 2 BEICEFEMITET. UTO

FIET. EROHFERERETEET,

a. BEF® .pincfg 7744 I)LEIE—L T, $HD .pincfg 77 1)L (ffl : NewName.pincfg) %70

CSrH hIHRTO-F—IZHERLET,

b. R L1=##8 .pincfg 77 4 JL ({5l : NewName.pincfg) %. “Select Pin Configuration” @ KO

TEHOUYRMTEIRLET,

c. [Generatedatal Fx vV Ry I XZERL., BITHDITHFRXLRYIXT, FHRHGFERDOT

— S BEICEBEOEMEMTET,

d. BROELDLZT—A2BETRAVT. BEROBRFEREERTEET,

(2) Pin Selection : %E 4 dinFPREDHEEEERLET,

(3) Pin Configuration : iR L =t F 0B DMEED T 03T « lEEEHRE LET,

R20UT5210JJ0100 Rev.1.00 RENESAS
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IMFHERERES AICE. TOP) FTHAT IEADBECEICRET SOLNRLHMAY PTNHETT,
UTOFIETITLENET,

(1) [Pin Selection] XA > THEDHAEZERLET (il : [Connectivity:SCI] — [SCI4]) . FIR L =FiDH#EE
D& [Pin Configuration] R4 VIZRRENET,

(2) SER L =R DH#EEDENEE— K% “Operation Mode” TEIRL EI (#l : “Simple SPI") ,

(3) BIRLI=E— FTRBHED AL HIZFERA L fzULFF % “Input/Output” T:ERLE T,
F1. "Lock" WS LTHFEIYLUTHERXZZIUETEFETN, OVvIDOFEFHEATSa— FRAEIZE
EELEEA,
A2 HFEREDERICHIRNEV ) v I TEHE, R—FEREICRUET,

{8} *[RA_Tutorial] FSP Configuration 53 = O
Pin Configuration ~ ,D. -
Generate Project Content
Select Pin Configuration iﬂ Export to CSV file  [52] Configure Pin Driver Warnings
| RAEM3-EK.pincfg vl Manage configurations.., Generate data: |g_bsp_pin_cfg
Pin Selection = |%  Pin Configuration # 3 Cycle Pin Group
|T}'PE' filter text | Mame Malue Lock Link
Analog:CMP - Pin Grc?up Selection I I'\,:'leed I (2)
Analog:DAC12 Operation Mode Simple SPI

v Input/Output

Connectivity:CAN =
¥ Connectivity:ETHERC TXD_MOSI + Pa00 l_&n_m
¥ Connectivity:lIC RXD_MISO v p2s (3) ‘i.rl“ =
w " Connectivity:SCl 5K v Poot — >
CT5 RTS S5 Mone
SClo —
SCI SDA \-Jcns
SClz SCL None

(1) (] : >

5cis Module name:  5Cl4

SCle
+ SCI7 Usage: ‘When using Simple 12C mode, ensure port pins output type is n-ch open drain,
scla ‘When switching between 12C and other modes, first disable.
v

TR BTES

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

3-42 RATBEO Y MER — mTFHAEOKRE (RO &I<E)
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WMFCEICERETHELELTEET, UTOFIETITHRVET,
(1) [Pin Selection] R4 > T 1 DDIHFEEIRLET (Il : [Ports] — [PO] — [PO03]) . #FEIR L IifFDH
TE A [Pin Configuration] R4 VIZRFTESNET,
(2) TROFIDKSIZ, HFOTANTAEZADLET,

{8t *[RA_Tutorial] FSP Configuration 53 = O
Pin Configuration G
Generate Project Content
Select Pin Configuration m Export to CSV file Configure Pin Driver Warnings
| RAEM3-EK.pincfg Vl Manage configurations.., [] Generate data: |g_b5p_pin_cfg
Pin Selection = 1%  Pin Configuration =¥ Cycle Pin Group
|T}'PE Filter text | Marmne Value Link
v 7 PO ~ Symbelic Name
+ PO0 Comment -
+ POD1 Mode Disabled (2)
OO v Input/Output
(1) poo3 None
¥ POD4
Poos
Poo&
Poo7
« PO0B
¥ PO09 £ >
PO10
Module name: Poo3
¥ PO14
POIS Port Capabilitiess  ADCO: ANOT
ADCO: PGAVSS0
# M W
imTEEE | mTES

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

F3-43 RATRY Y MER — IFHEBRORE (FEISHE)

(38) ZE L =IFRE (L [Visualization] E 2 —IZRTEINhFET,

“% FSP Visualization 52§ Package

PO0O3A tllall2l2alla & Pin Function ~ || [ Module Name =
REFAIZ
ik <« . = g 5
8 8 = B

(OK1KEE

nanc

® 3-44 RA 70OP ¥ R#RL — [Visualization] E 11— (JEHIRRE)
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[Pin Configuration] R—I Tl&, InFHERENDTNA ANSBITTEHIELTEFET, BITICIEY—ILA—L
® [Import a pin configuration] R2 >V Z{EVET, COHEEX. 1 —FHRE LBFEOHFEREFETN
A RIZBITTEET,

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

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 3-45 BIFOHMFEEERED IO 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)

£

3-46 RA 7O Tz ¥ MERL — [Stacks Configuration] R—

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

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

El TEHEALET,

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

ERS

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

UART 2 &) ZEMELIFHIBRLE

HE T6FE FreeRTOS 77U

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

1 EZEBETEFEY,
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UTOFIETED2a—ILEREFEOTOD LY MIEBMTEET,
(1) ALw K (HAL/Common) #ZEIRLFET, BRLFEALY RRDED2—ILEX TV Y MHARRSH
F9,
(2) [Stacks] <4 > @ [New Stack] €1 K2 V&ML TR L RICELa—LEBMLET (5 : [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
BTEET,

£} *[RA_Tutorial] FSP Configuration 3¢ = O
g

o

Generate Project Content

Threads =] HAL/Common Stacks (2) & | New Stack > % Remove

= HAL/Common |:1 }
giopon 1O Port (r_ioport)
=5 g_cacO Clock Accuracy Circuit (r_cac

Stacks Configuration (3)

42 g_ioport 1/0 Port 4 g_cac0 Clock Accuracy
(r_iocport) Circuit (r_cac)

® (i)

Objects

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

B 707 - x |[2] EE @ AN-h-T57Y- MEY B\ EYE4 § =0
g_cac0 Clock Accuracy Circuit (r_cac)
Settings FO/F4 iE (4} &
APlInfo | v Common

Parameter Checking Default (BSP)

w Module g_cac0 Clock Accuracy Circuit (r_ca

MName g_cacO

Reference clock divider 32

Reference clock source Main Oscillator

Reference clock digital filter Disabled

Reference clock edge detect Rising v

3-47 RAZODzH MER — ALY FIZEDa—I)L%EMN

I RloEEFE LT, 6.1 FreeRTOS TORAPWM &2 4 <{ERHI TIXARAPWM 24 < (GPT) £
1—)L% “Blinky AL v K’ [CEEBMT 5 FIEZEHEALTWET,
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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:#

A

¥ "[RA_Tutorial] FSP Conf iquration = a8
(¥
Stacks Configuration Generats Project Content
Threads ol Mo Theead g Bemove = HAL/Common Stacks &) Mew Stack > == Extend Stack > 5 | Remove
e HAL/Comman -
it

an & g_ioport VO Port @ g_cach Clock Accuracy

¥ g.ioport /O Port (r_ioport) } (r_iopart) Circuit (r_cac)

@ g_cacO Clock Accuracy Girouit (r_cac)

& g_peden USE PCDC (r_ush_pede) @ @
ry

- @ g_basicO USE (r_usk_basic)
S g =k = ¥ N
AR HHE D 2 — b ®
A
I 1
Objects ¥.| New Dbject > 3] Remave %% Add DMAC Driver for | | 59 Add DMAC Driver for
' EETEMNTTRE T L 2 — b Tomamazon Reception [Optional]
R - ptional
2w 2L TEM

Sumimary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Compenents

O] Properties X MEY D+ 8 =0

g_pecdc0 USB PCDC (r_usb_pedc)
[ Settings  Froperty Value
| 4P1inis |  Comman
I Bulk In Fipe LISB PIPEY
Bulk Cut Pipe LISB PIPEZ
Interrupt Out Pipe USB PIPES
v Module g_pcde0 USB PCDC (r_ush_podc)
Hame g_peded
€

3-48 RAZOP Y MER — IREBEROHSIED1—IL
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[Stacks Configuration] R— Tld, AE—&R—X FTCED1—ILPED21—ILRAE VI EEBMTHZEET
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

&N—X FHHEEETY,

Tutonal] F5P C = 0
o
Stacks Configuration G et G
Threah M ~  HAL/Commaon Stacha %] Mew Seack » 2 Extend Stack » i Rewaowe
[ it HAL/Comman
i g eepon VO Pert (¢ iopon] 1PEOC (r_wah_pede) .
@ gcacoOlock Acouracy Dot (r_cac) ¥-LE)
& g pedc0 USB IPCDC {r_wib_peds) -2
# g uartD UART (r_sce wart) T Validate
¥ b ush basich W Add ‘f ey i+ X
Trangs - :
[Reze ) P
eption AL Cirl =¥
— X wk LI
1 Non-secare Callable
Jrier for 5 Add DMAC Driver for
" Fecepsion |Optional] e
Ly Ewport.
4 z . D Module Resources...
Q =ETE »
15 Fil=0m 4
EET A »
s EEraL » [l
Summary | BSF | Chocks | Pins | intemapts | Event Links | Stacis | Components
]
Stacks Configuration o
Generate Progect Content
Theeads =« o H - HAL/Commeon Sacki & MewSeack» = [ M| Romen
w -55‘ HAL/Common ART "
& g_iapen VO Port ir_jepart) } POEC (r_ush_pode) & g usrt UART {r_soi_uart)
¥ g_caod Oock Accuracy Circuit [r_cac)
i q_podet USE PODC (r_ush_pode) o
& g uand UART [r_sei_ust) < 5
i 1 I
3 {r b baic] & didd DTC Drvver for % dudidd DT Drwver for
Temnpmintion Faeception [Mot
[ R comrrprialing] Bt PG amimereied]
apticnal]
&
I
Jriver for 35 Add DMAL Deveer for F=LiE) 3
i Reception [Optional]
=28 £
Obgecis = L] =1 Validate
" wiks [ .
M D i £
BER | Oechs | Piong | In Event Lanks | Stk
Sumenary | B2 | Chocks | ins | Interrupts | Event Links | Stacks | Components| S ar |
O Fan®s— x ([ =l G A7-+T%07- Export = 0O [ga
(T T i FA P3P
BEFITOAFERUETA. O =Tm S
B TN ’
HETRA) »
TRl H
o =
B 349 aE—&~R—XR D
R20UT5210JJ0100 Rev.1.00 RENESANAS Page 58 of 116

Dec.28.22




LAY RARAT 7 £ 1) e? studio 2022-07LL £ DAV DRE— AA R

EDVaA—)LEFIE—TBE BEDEDA—ILEDBTED 2 —ILELRHELET, —ADED21—ILA VR
AURBEERLTHEETMEL TS,
fz1ZL. g ioport Za E— LG EEHRELRKELEE A,

44 *[RA_Tutorial] FSP Configuration 3¢ | = 8

(F]

Generate Project Content

Stacks Configuration

Threads &) Mew Thread 3] Remove [5] HAL/Common Stacks %] New Stack > =% Extend Stack > 3| Remove

v # HAL/Common
42 g_ioport /O Port (r_ioport)
3 g_cac0 Clock Accuracy Circuit (r_cac)
3 g_pcdc0 USB PCDC (r_usb_pcdc) @
ﬁ} g_uart0 UART (r_sci_uart)

@ g_uartd UART (r_sci_uart)

ﬁ} g_uartd UART (r_sci_uart) T L T T T
&Y Add DTC Driver for & Add DTC Driver for 5 Add DTC Driver for &Y Add DTC Driver for
Transmission Reception [Not Transmission Reception [Not
[Recommended but recommended] [Recommended but recommended]
optional] optional]
7

/

O —&~N—2 }FEO
T2 —ILBDES

Objects ) New Object > 3] Remave

< >

Summary | BSP |Cluck5 | Pins | Interrupts | Event Linksl a Stacks] Components

[# mE @ Av-k-J5if- B2 8 = O [&PinConflics | B Iwy-Jl

g_uart0 UART (r_sci_uart) RAlSE
— _ ) N
Settings  70/(74 e —FDES 2o AR REE
APl Info RS-485 Support Disable EEL THEERHA
v Module g_uart0 UART (r_sci_uart)
v General
Mame g_uartd
annel [1]
Data Bits Bbits v
3-50 EVa—IAVREAVREDHEE
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[Stacks Configuration] R— Tld, T RAR— r&A UR— MEETED2a—IILPED2—ILRE VY FEBMT

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
UTHEIY v L, [Import..] ##IRL T, THORKR—FEFAHDXML 771 LD SEREA R—FLTL

. —ADED2— WA VAI UV RZEZERLTHELES,

S, EDaA—IILBDES

HAL/Common Stacks €| Mew Stack > =£ Extend Stack > x | Remove
(r_usb_pcdc) & g_uartd UART (r_sci_uart) t
F-LI(E)
@ =28,
ry Y
T I 1 I bl Validate
_basic) & Add DTC Driver for &7 Add DTC Driver for % Add DTC Drive gUEY Cirl+X
Transmission Reception [Mot Transmission )
[Recommended but recommended] [Recommend: [F) JE- CrdsC
optional] optional] 5L 1 Cir+V
* j ® AE Al
W % Add DMAC Driver for Non-secure Callable
Reception [Optional]
L
B Expon
Stack Export }
Export a stack to a configuration fragment on the local file system. I g 5 I
To file: || | Browse...
Options
Oinclude comman properties
BT et
3-51 RARZYIDITYAR—F
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ﬂ' '!FLI'J._Tl_lh;-ri.JI| Fsp IZ:r_:-n‘-'lg;Jmilc-n W

Stacks Configuration

Threads & | Mew Thread 4] F

~  HAL/Common Stacks

[~ 2 HAL/Common

47 g_ioport /O Port (r_ioport)
# g_cach Clock Accuracy Circuit (r_cac)
& g_pede0 USE PODC (r_usk_peds)

44 g_uartd UART {r_sci_uart)
& g_uartl UART (r_sci_uvart)

e g_ioport V0 Port

Summary | BSP | Clocks | Pins | Intemmupts | E

I & q_cach Clock Accuracy I | & q pede

(r_ioport) F-LlE) 3
@ Y- >
¥ Validate ]
SRRy CirleX
JE - 1+
o U Cirl+V
X sk LU |
MNon-secure Callable r
I
'
»
¥
>
= »
Links | Stacks | Components
& impont O b4
Stack Impart
E‘J ]
Import stac ks from a configuration fragrment on the local file systerm.
From file: [C:¥Workspacetuartxmi | w||  Brovese.
Stacks:
| B3 1o uan UART ir sci uam) | Select All
Dezelect Al
Option:
[inchude comman properties
BT Foell
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356 viR—3 2 MER (Components Configuration) R—
[Components Configuration] R—TTlE, 7TV —2a Vv TRELRBELDED 2 —IILERYRAALLY., BlEL
fzYTEFEY,

FTRTORATAOC Y MIHEBLTHRELRES 2 —ILIEHLMUHEIRESNTULVET (I : HAL Drivers — all
—r_cac) .

[Stacks] R— TEIRLIZ FZANIIRELGED 2 —ILIE, IRTEHBTRYRAEFLES, TOMOED 21—
[COVWTR, BEZAVKR—RVMDFzvIRYIRED VI TEHIET, MYRAREYHIBRLIZYTE
F9,

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

¥ [RA_Tutorial] FSP Configuration 3¢ = 8
; (¥ ]
CB-I'I'IPDI'IEI‘IE Cnnfiguratlnn Generate Project Content
=) ] Group by: |Vendor w | Filter: | All ~ | | Search...
Component Version Description Mariant 2
w i BSP
w @ Board

[ custom 4.0.0 Custom Board Support Files

[ ra2al_ek 4.0.0 RAZA1-EK Board Support Files

[ razel_ek 4.0.0 RAZE1-EK Board Support Files

[ raze1_fpb 4.0.0 RAZE1-FPB Board Support Files

[ razez ek 4.0.0 RAZE2-EK Board Support Files

[[] raze? fpb 4.0.0 RAZE2-FPE Board Support Files

[ ra2l1_ek 4,00 RAZL1-EK Board Support Files

[ ra2i1_rssk 4,00 RAZL1-RSSK Board Suppert Files

[ radel_fpb 4.0.0 RA4E1-FPB Board Support Files

[ ra4mi_ek 4.0.0 RA4M1-EK Board Support Files

[ ra4m2_ek 4.0.0 RA4M2-EK Board Support Files

[ ra4m3_ek 4.0.0 RA4M3-EK Board Support Files

[ radwi_ek 4.0.0 EK-RA4W1 Board Support Files

[[] ragel_fpb 4,00 RAGE1-FPB Board Support Files

[] ra6m1_ek 4,00 RAEM1-EK Board Suppert Files

[ rabm2_ek 4.0.0 RABM2-EK Board Support Files

rabm3_ek 4.0.0 RABM3-EK Board Support Files

[ raém3g_ek 4.0.0 RABM3G-EK Board Support Files

[ raem4_ek 4.0.0 RABM4-EK Board Support Files

[T raéms ck 4.0.0 RARMSE-CK Baard Sunnnort Files hd
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

3-53 RA 7O x4 FERL — [Components Configuration] R—
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3.57 #IYAAHMAL (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—I L2 DDRA U THEBREINTWET,

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

(2) [Allocations] R4 > : 355 X% vt (Stacks Configuration) XR—< | TEMLIZRAE 21—
LWDARY F—EBZRTLET,

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

{8 *[RA_Tutorial] FSP Configuration 23 = 8

Interrupts Configuration ~ O -
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

3-54 RA 7O x4 FEREL — [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

3-55 [Interrupts Configuration] R—< — FHEI1—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|

K 3-56 [Interrupts Configuration] R—< — Y—Xa— FDERK
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A—HA R FEHIBRT BIZIE. “User Events” R4 U TARY REZIRL., ElR2VEFBLTCESL (RA
DED1—JLEMIZL 5T “Allocations” R4 VIZREFESNE=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
B 3-57 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 v
< >
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

X 3-58 [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|

B 3-59 REIEHIL—HFIRYDERRE
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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 ARV FEBIRLTOKIRE2UEHLET,

(3) RA configuration T, ZERLT1=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|
3-60 AT HL—HFA R FDORE
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36 IT«SEEOWREHLHAE

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

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

3-61 WMEHLOKRTE
WEHLEFAEMZTBICIE, “REGMREHEL 2BIRLET, BT DIZE, FzuyoZ2ETLTLESL,
WEHLIET 74 FTEYIZRESATHET,

WEHLHEEICEY., V—A3—FPOEHAFOFHMBERERSIENTEEY, HANFOLIZTIRARS
VAEBLERYTT Yy TREAHEFET,
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6% *[RA_Tutorial] FSP Configuration [€] hal_entryc &2 = B % F5P Visualization &
} ) The active editor eleme
/¥ Dalay */
R_BSP_Sofkwar‘EDelay(lelay, bsp_delay units);
——
} 1 void R_BSP_SoftwareDelay (uint32_t delay, bsp_delay units_t units)
{
“ This uint32_t iclk_hz;
@ 1d— 1= uint32_t cycles_requested;
= void R B uint32_t ns_per cycle;
{ i uint32_t loops_required = 8;
- 1 uint32 t total us = (delay * units); /** Convert the requested timg
- 1 uint64_t ns_e4bits;
- #if BSP||
iclk_hz = SystemCoreClock; /** @et the system cleck freqy
/* Running on the Sub-clock (32768 Hz) there are 38517 ns/cycle. This means one cycle takes 31 |
£
116
117 #endif
118 1
119
120 = if (BSP_WARM START POST € == event)
121
199 { I T B I P e P £ v
< >
B 3-62 WREH LHAEEIC &k HEWORT
R20UT5210JJ0100 Rev.1.00 RENESANS Page 70 of 116

Dec.28.22




LAY RARAT 7 £ 1) e? studio 2022-07LL £ DAV DRE— AA R

4. EJ K
ZDETIE e? studio DEIL RIZET 2BTEOELREIL REREIZOWTRHLES,
41 ELNFFTLavDEE

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

EINREF T ay (W—ILFz—2DN—23 00, mElbkAToavihy) 2EBELEVWGESIE. ELFT
HREINZLUTOFIEEEITLTLESLY,

B 70/(7: RA_Tutorial

O x
e a— o
-2
v C/C++ EILE
Y FTA Y TFG— Configuration: | Debug [F9717] v | EROER.
FlLFzEsr
o¥uy
_ FE ® Toolchain & EILF-27y7 W ENFRRE & /Y- /-Y- @ I5--6-4-
» =T
C/C++ —F2 @ Target Processor TR ‘ ${cross_prefin}${cross_c}$fcross_suffin}
= . .
ma % apt““‘mm” FATOATY3V: [ -D_RENESAS RA_-I"C¥workspace¥RA Tutorial¥src” -I"C ~
Renesas QO (= Warnings Yworkspace¥RA_Tutorial¥ra¥fsp¥inc -I'C:¥workspace
Task Tags (2 Debugging *RA Tutor pinc¥api” -I'C pace¥RA_Tutorial¥ra
Validation ~ 1 GNU ARM Cross Assembler ¥fsp¥inc¥instances” -1"C¥workspace¥RA_Tutorial¥ra¥arm
ENg- (% Preprocessor
P - JOYLI b F-Fo- (2 Includes
5 7O0¥I-I037. 8 = O JosTok (2 Warnings THEA/ MR
& 2 EFFI (2 Miscellaneous IvUEE -
. = o l_{' - « 5 GNUARM Cross C Compler e ‘%[CDMMAND} 3{cross_toolchain_flags} ${FLAGS} -¢ S{OUTPUT_FL#
= RA_App - (2% Preprocessor
iC i 2 Includes
v 125 RA_Tutorial [Debug] (£ Optimization
- (2 Warnings
3 @. (B Wiscellaneous
[atl Includes + 133 GNU ARM Cross C Linker
ra (22 General
v (3 ragen (2 Libraries
@_bs clock cfah (8 Miscellaneous
p_clock_cig. v B GNUARM Cross Create Flash Image
[€] common_data.c % General
[B] common_datah ~ 13 GNUARM Cross Print Size
[€] hal_data.c ® (2 General
ih|_hal_data.h v
[€] main.c .
5 pindata.c @ BALTELS | | ot
[€] vector_data.c
[h] vector_data.h @8 70171 mainc o x
v [ src o
[€] hal_entry.c HiE T T8
(= Debug - P
< 2 w C/Ce+ EILE
Y LFTA Y TFA5— Configuration: |Debug [F2747] ~ | EBROEE..
» -
» EE
GC 8 CIELERBUY-
e e sUY-2EES
ETFIIEE

B U-NBE # ENEaFeT

~ [§3 GNU ARM Cross C Compiler [ J72H:
bet] - 2,
% 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

‘ ${cross_prefix}${cross_c}#{cross_suffix}

( Miscellaneous :
THEN- B
,']C?S‘i ZF [${COMMAND} §{cross_toolchain_flags) ${FLAGS} < |

774 DETTT) HER(L)

41 EJRF—RAJTAC Y FOTANRT 1 E “maine” YV—XIT7A)
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EIWLRKA T avid, 7Oz bERERFRY—RT7A4L0 [TONRTF 4| BETHRETEET,

(1) O FToszy r8FELFEQ Y—TI7 M LELEBIRLET,

(2 BV Vv LT [FTENT A1 ZERT DM, ¥ 3—rHy FF—[Alt] +[Enter] T [TA/N T ¢ ] BEE %R
EFET,

(3) “CICHEJL K > ‘B OIEISEIRL T, AT avBTEERTLRELET,

[ZENRTAEEETAS ) FREBEUVY—R I 7S/ IVBEHATRETEET, AP FEEO [FAN
TAIBEETEYV—RI7AIVEHIYELDTANRT A E2RETE, TOXREE IOz FADETD T 7
AIVIZEBIZERASINET,
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42 Ho7L7aszy FOELFK
LUTOFIETTOS Y FEELRLET,
M [Fa Yy rIHVRTA—5—]E2a—TRATAY Y +2I U LTGERLET,

@) [FOC1H M- [FASTY FOEL K] OIECRRT 2. & 7oavs@lLcIOs s FEE

JLJELET,

() ELNF#TH, T5— MG LEHRELTI LS,

TrALF) BEE) Y-AS) UIFSFUVIM  FET-HN) fﬁ@imi FOFIIMP) |Renesasviews EfTR) D4YFOW)  ALT(H)
7070 v|[ERAAmpDeng | JOUIMERKE la] & 0@
e e o =g @ . i Fosr7 ERELS(S)
5 709101937, 397 *[RA_Tutorial] F5P Configura Open FSF Canfiguration
BS Y | pr—
(25 RA_App [y FATEIHA) Ctrl+Alt+B
—— ‘ EILFEat TP} > hits);
v =5 RA Tutorial [Debug] t _Jovstabike) -8
Ty : -5 -ty OEILKW) >
B Includes . )
& ra @ * Thi; U= (M. Luring the startup
“wvoid R LS ent)
v 2 ra_gen { EEEIICEILFM)
[h] bsp_clock_cfg.h 188 = if C/C++ AUTFHIAL) .
[€] common_data.c les . i R
[ common_datah 118 = #if Bsl FTAIDEEEREER Alt+D
@ hal_data.c ﬁ; Change Device
o hal._data.h 113 % C/C++ Project Settings Ctrl+Alt+P
[ main.c 114 B
€] pin_data.c 115 = FOiF4(P) Eus) for data flash
11 = el A £ =
M42 ELF-—HYTNTOSzy FOELF
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43 APz FLR—FilEE (ELLFAToar—EBodAh)
oy FLAR—MEEIZEY ., studioD TR Y FEILRBREZ I 7MIVICRETEET,
(M [FEY Y bTHRTA—F—]Ea—TTAPz Y bEEEI VY YL, Ry TT7yvTAZa—%%K

~LFET,
(2) [Renesas C/C++ Project Setting]—[Save build settings report] #:#iR L TE L FERED LR — F&{F
FLET,
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ﬁ e2_studio2022-07_FSP400_0SG - RA_Tutorial/configuration.xml - & studio
TPE BEE FEY-MN) BEA) JOYIIHP) RenesasViews ETR) MYFIW) ALTH)
(& ][] [®] |3 70w v || 7 RA_Flat Debug Flat vl in-EBel®
B 70O R-I9A70-5- x 55 Y & = O | *[Ra_Tutoral] FSP Configuration
=% RA_Flat .
J= RA Tutorial Debug] ‘ Interrupts Configuration
- =) R
i Includes e St
68 ra RN
(2 ra_gen FRIVEITEAN)
&8 sre ERAEW) At ThaW >
== Debug
(= ra_cfg B - Ctrl+C
= script BEH HF(P) Ctrl+V
"iE_f configurati ® &R0 &R
/| RTFABM3A .
= ra_cfg.bet )__Z ?
[X] RA_Tutorial EEI(V)...
(7) Developer FHEEEXE(M)... F2
Ry A V=M.
& IIAR-NO)...
Renesas FSP Export ¥
JouT7MOEILE(B) Event
FoIr7rETI-YIcE D USBFS INT (USBFS interrupt)
= BEHFF) Fs LUSBFS RESUME (USEFS resume interru
TOuTIREELS3S) USBFS FIFC 0 (DMA transfer request 0)
SEELTOISTIFEELS UUSBFS FIFC 1 (DMA transfer request 1)
- USBHS USB INT RESUME (USBHS inten
ENE-5-Fub > USBHS FIFO 0 (DMA transfer request 0
1YT9I2 * USBHS FIFO 1 (DMA transfer request 1
ElFiEs > SCI0 RXI (Receive data full)
- SCI0 TXI (Transmit data empty)
0 =R > | SCloTEI (Transmit end)
#f 710 (D) ? SCI0 ERI (Receive error)
F-L(E) »
gt E A » WP [Clocks |Pins | Interrupts | Event Links | 51
B Foskz— x |[F] O-ANEEHSETT(Y)... |
MISRA-C >
RA_Tutorial % C/Cos Project Sett i+ Altep
~ 5 CfC++ Project Settings tri+Alt+
Jy=2 JoiFe I Renesas C/C++ Project Settings >| Change Device
v R 3 /s I-FRIFEST Change Teolchain Version
:E\ B System Explorer I Save build settings report
oy @ Command Prompt i02022-07_FSP400_QSG¥RA_Tutorial
B% [ Validate D4
imE
= Bl *
< Source >
ForF1(R) Alt+Enter

4-3 ELF—TRdzy hLR—MRE (ELFF T arv—Eolh)
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5. TFINwY

CDETIL, e?studio DT/NY THEREEHT/INY THEEDEWAIZDONWTHRHALET, JLNKARMI 2L
— 4 L RABM3EK R— FZFHERIEL T A RATOS TS~ (142 HoTN7OScH FOEIIL R SB)
EHIZERBALET .

WINDDIN—ARI T4 TT7AAVLETEI VYU L, [TFRIDORTF] ZERLTTAIVRERRLE
j—o

| 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 FEMHE. [TV T ZV VY ILT[TNAYTIR—ARI T4 TITOYEZFET,
Eclipse T [/S—ARG T4 T] ELlE, HOMLORA VEE2—FHAEOETT—IRUF IV FIDL
A7 9 EFEELELDERLET, 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” & &>t T FSP
configuration #fiE., 7R Y MERFRET S [Visualization] E2— [FO/NF 4] Ea—%XKTF
LET,

o [CIC+H]N—ARYG T4 T : A—HHNCIC+TOT S LRRETILOITBWEREL—FRFLET,

[T T)VIR—ZARG T4 TUNTA—YRTNVHICERLES LT 5L, e?studio & [T/Vy J] 18— R
DT4TITYBEZSELI1—HFITRLET,

—DDT—=IRUVFDD4 2 EODHRIZ, —DFELIFEHDNN—ARY) T4 TH#RRTHIENTEET, 2
—FIEN—RARIFATHEHREIIA ALY, HILWA—ZARYF 4 TZEMLIEYTEIENTEET,
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51 BIFETN\YTHBEOEE

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

M [FRY Y b THRTA—5—Ea—TTADY +rEEVIUYILET,

2) BT - [FAVI OB HEVIE 7 742y (FTAEXM) — [Ty 5T OHR] OIBIZY
VI L. [THRYTHEH] 7« v ROEREET,

JPME |EE FET-RN) BFA) FOYIINE)  RenesasViews [EGR) | 2UFowW)  ALFH)

Q # # FItuI(B) || [£7] RA_Flat Debug_Flat Renesas Debug Tools -
Q, ETR Ctrl+F11
. — T/{»7(D) F11
B FO0Y O IH270-5- % S Y § = 8 |&- R %
-[EC RA Flat EiTEE( #
T Inten o=
v[i== RA_Tutorial [Debug]| 0 =TE 4
AT ETERN)...
apl Includes User B
2 ra TIwTBE(H) »
2 ra_gen Even' 45 FI(v7(G) H
(& sre 710 DIERL(B)...
= Debug
(= ra_cfg Q@ #Agy-Le >
= script
fif:':j' cenfiguration.xml
1| R7FABM2AH3CFC pincfg
£ ra_cfg.txt
|%] RA_Tutorial Debug_Flat.launch
(7) Developer Assistance

52 FTNRYY —[TNHRYTER] 714> Fo%ERL

(3) [T/\w T #m] 2 4 > KT, “Renesas GDB Hardware Debugging” 7/\v Y #ROKRTEZEML. BX
BTNy TR () : “RA_Tutorial Debug_Flat’) #41Jvo LTL &S,
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@) [AUNETEZERL, 7RSI FELRIZALWNFIZHZA—FED 21—/ (] : “RA_Tutorial.elf”)
EFIRELTLEELY,

8 e ooox
Bkofeik,. 8. BIUET
CFePREX BT~ £37(N): [RA_Tutorial Debug_Flat |
J403 A A | M)*] %5 Debugger| b+ Startup| 0 #i&0 | Ep ')—1|

] ¢/C++ FFUT-23y FOSTT P

] C/Ce+ VE-b-FTUT-9 3y ZEIHE

[ EASE Script |RA_TutoriaI | ZE(B)...

E GDB OpenOCD Debugging CfC++ FFUT=2a0

[£7 GDB Simulater Debugging (RHE50)
[€] GDB \-FIzF-FI(u¥ud
lava PFUT-23Y EH(V)... FOVTIOEEH)... ZE(R)...

Java 7Tk _ EHCLBTLTIF
w [£7 Renesas GDB Hardware Debugging

Build Configuration: | Use Active ~
E RA_Tutorial Debug_Flat

ﬂ Debug/RA_Tutarial.elf | |

[£7 Renesas Simulator Debugging (RX, RL7 O sattiFeHsis 3 O a#ENFESHIT

T UE-F Java FFUT-23Y ®I-IAR-ABEOER - AN ABEDEH..,

g B2EiN-7
¢ ’ S Y e e e (= B N -
16 EED35 14 EEH T4 T-I—80 SIERELLRBILET (V) BA(Y)
@ T (D) ELa

53 FNAvY — O—FEZ1—LOER
(5) [Debugger] 2 FICHIVE R, T aL—2DBELETNA REEBIRL TS,
Debug hardware : “J-Link ARM”
Target Device : “R7TFA6M3AH"

(6) (EA] K2 &l I LERENMRESNET,

7)) [THRYT|REVERT E. TAYTEBEEARTEN, J-Link T2 L—% & RAR— EAERE
nFEJ,

A

%5 Debugger || = Startup| O &0 | Es ‘)’—1|

Debug hardware: |J-Link ARM  ~| Target Device: IRTFAEMEAH I

E2 [ARM)

: E2 | ite (ARM) — .
GDB Settings (| T -y EE

GDB RS TE:

@0O-7)L GDB #-/(-EB81#28  mArGILE P PFLA: localhost
O UE— GDB #—/(-NEE

GDB H-F&2: 61234

54 TNRyT — ERREDERE
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(8) ELKERTELBEEF. RIZSRT&LS5H [TV Ea—BHANRTINET, BHEERETY YR
4 > b (f: “startup.c” @ “Reset_Handler()”) T7HO4J S5 LDERTA—BdishFEzT,

15 7/ 52 B %|i» § = O
v [C7 RA_App Debug_Flat [Renesas GDB Hardware Debugging]
w E RA_App.elf [1] [cores: 0]
w o Thread #1 1 (single core) [core: 0 (Suspended : 277 SIGTRAP:Trace/breakpoint trap)
= Reset_Handler() at startup.c:64 0x978
s arm-none-eabi-gdb (7.8.2)
5| Renesas GOB server (Host)

B55 FNvY —4—5y MERED [TV T] Ea—FKF
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52 BTNV TEROER

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

() [Ty TR 1 >

FozfEEd ( TR52] 38) ,
Q2) [TINYTHEK] D142 FODERAL VIZRRSINF=T/Ny TR (I :

“RA_Tutorial Debug_Flat’) %33

RL FAaA EI) vy BEERLTVLWSEBERZIE—) 55L&, BRIN-TNYITERK
(%1 : “RA_Tutorial Debug_Flat(1)”) AMEfahExd,

BT Ay TEROEE) THELEAETRETEET,

(3) T/ THERIE 5.1

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

& 7res

B0k, BB, BJUET
N CEER

| 17 L“‘j +

] ¢/C++ FTUT—23y

6] ¢C++ UE-F-FFUT—2ay

=/ EASE Script

[£] GDB OpenOCD Debugging

[c7 GDB Simulator Debugging (RHEs0)

[E] GDB J\-FoI7-F/(v¥ 7

I Java TTUT-2ay

= Java 77wk
w [ Renesas GDB Hardware Debugging
c *| RA_App Debug_Flat
[E79 RA_Tutorial Debug_Flat
E RA_Tutorial Debug_Flat(1)
Renesas simulator Debugging [RX,
lE_L UE-b Java TTUT—2ay
B ERIIN-T

1TEEDIS 15 BN IHII-I—5

5
r:?/.

| A4 35 Debugger| I Startup| & Y-2| [ Z&(0)

FOTITIMPY:

[RA_Tutorial || =Z@)..

C/C++ FTUT—aln

| Debug/RA_Tutorial.elf |
EH(V)... FOITI bDEE(H)... ZE(R)...

ERHCESCRUTELE
Build Configuration: | Use Active
O gt rEE#HiTs

RL7E) ®7-02AR-2AEEDER

O Eiﬁtlbl*iﬂ‘ﬁ[.j'é

|
l
&
[elh
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—ORA 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,

| o5 | (279712 F5)] [27 9 74 —13— (Fo)]

a workspace - RA_Tutorial/ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c - e studio

JrAMR EEE U-AS) UIRDSUDAM FEF-RN) BEA) JOTIVMP)  Renesas Views ET(R)

5 FIU(E) [E7] RA_Tutorial Debug_Flat 1=

R ‘@'%'n‘fo 7{7"%'&@9&?@@9 v - Q

25 FIwT 2 S |i» 3 S O [9 startupc 2 =
~ [E7 RA_Tutorial Debug_Flat [Renesas GDB Hardware Debugging] O

v (12 RA_Tutorial.elf [1] [cores: 0]
~ f® Thread #1 1 (single core) [core: 0] (Suspended : 22%77)
= Reset Handler{) at startup.c:64 Oxa34
s arm-none-eabi-gdb (7.8.2)
w Renesas GDB server (Host)

/* Call ufer applicqtion. */
main();

while
I

e | | s ["]#7 coFa|
}

9”7>D—F‘|| Uty I~| | Restart |

@ * Default exception handler.[]
= woid Default Handler (void)

8
79
@

3 B /** A error has occurred. The user will need to invest
84 BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(®);
a5 }
86
87 /* Main stack */
88 static uintd8_t g_main_stack[BSP_CFG_STACK_MAIN_BYTES + BSFw
< > < >
B -l 22 W LYRF- [@) 7S vzl [$] BE G Debugger Console @& ZAV-H-7591- [ XEU- = 8

B R S8 D~
RA_Tutorial Debug_Flat [Renesas GDB Hardware Debugging]
Ao - FRAS ~
Option Function Select, writing to address @x@@eee4ee with data FIFFFFFffffdffff
SECMPLxxx, writing to address 9x@@0e8488 with data fofffffffffffffffcfififfffffifef...
B0 -FRET
EATS - el N P e 2% ) N el S W VTN =L B o "

< > < >

57 TN\9YT — [TV T Ea—DERLEY—IL/N—
TOUSLERTTBICIE B RE2VEV Y9I TEMNFE F—FAALET,
TRTSLIE, TL—IRAVET, BB WL | REVEI YV ITEHIET—HBELLET, —BEFLEDE
LT OBENTTEETT,
o AREUFEEIFFS] F—IF. BAEETHIOTOTSLFTIZHEIRODEHTFVE LARTY TS ¥
ETLET BEHRAICALTIRATFY TET
o THRAVEREIEFE] F—IF. BEERTHOTATSLTICHIROBEHBTFVHE LERT Y T4 —
N—FTLFET (1TETTEHLBEBAICIETALLLY)
o [FRavT, EITEBHLET,
TNy Ty avnELE BRLETNAY Yy a3y 70t RE B ReoTELETEM, BRLET
BtREFNAYHE T Re Tl LET,
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HIZLLF O ESHIREHAEETT
o L REVE, Uy MEISTOSSLERALET. FTAYIBRTIL— KA Y PSS
nTWd &, man()BHRTETELELETS,
e M RAVIZ. TOFSTLERT—FUEY FDIVRYRSI UMY EY FLET,
o D REVIE, B—H Y FVRTFALIZNAF Y T7ALEBULY L O—RLET,

R20UT5210JJ0100 Rev.1.00 RENESAS Page 82 of 116
Dec.28.22



LAY RARAT 7 £ 1) e? studio 2022-07LL £

DAVYRE— L HAF

531 TNy FTEa1—

==

[T/AvJ] Ea—IZIE,

EITLEBEENALY RTEICRTESNET,

3570 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

B ox|iv 8 = O

v i

v i

mmsmm=mm

= 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¢
read #3 1002 (single core - IDLE [Ready]) [core: 0] (Suspended : 377l : SIGINT:Interrupt)
prvidleTask() at tasks.c:3,424 Ox187c
vApplicationGetTimerTaskMemory() at main.c: 167 0x75¢
read #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-none-eabi-gdb (7.8.2)

»| Renesas GDB server (Host)

3. "TINYSTE1—IZRTOSDR L v FIFHRERTT A" & "IZLVv |
E. BHERTTHOMBEIIFERATEEEA, T4 F

®5-8 T/INvY —[TNvJ]Ea—
[TV T Ea—ICRITEAERERTT DHEER. [TV ITHERK] V1« FITHRELET.

1. AZa—h5 [ET] - [TV T OB DIEITERL. [THAYITHBE] 71> FoEREET,
2. [Debugger] 2 FZ&ZBIRL. RIZ[T/AVYT - Y—ILEE] 2 TEZBIRL T,

—zn
~aX

@ FcvreEn
BRofek. BB, BLUET

EE YR A=

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

[E] C¢/C++ FTUT-23y

] C/C++ UE-RTFUT-23y

= EASE Script

[£] GDB OpenOCD Debugging

[£7] GDB Simulator Debugging (RHa50)

[c] GDB N-Foz7-7/(% 2T

[ Java FFUT—23y

4 Java TT Lk

v [£7] Renesas GDB Hardware Debugging

[£7 blinky_with_thread Debug_Flat
[E7] RA_App Debug_Flat
[E7 RA_Tutorial Debug_Flat
E RA_Tutorial Debug_Flat(1)

[E7 Renesas Simulator Debugging (RX, RL78)

T, UE-F Java TFUT-3Y

=7

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

A LU

Erase on-chip data flash before download
Use CFl-Flash i v
CFl Start %0
CFlEnd %0
v Semihosting
Semihosting breakpoint address
o
| FIyJCa-[RTOSDALYFERERTIS AL v
FROAITEERS S 0V T e o735 DA v
v System
Allow caching of flash contents [F v
v BfEEtEl
JL-7ETOETEREHETD 3 v
Count Every Core Cycle [F v
Operating Frequency [MHz]
v

=]

E5-9 FTINvT -FnNyH - Y—LEKRE
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532 JL—Y9FRA2VrEa—

[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—PBRTENET, v—Hh—DPBESN—F 9z 7IL—IRA U b, #8BE5Y
TJhb9z7ITL—9 RS2 TT,

FINY Y9I TIEEL, V—RA—FDERBZHY ) v -9 %<& [Toggle Software Breakpoint] & 7z [
[Toggle Hardware Breakpoint] TE# 7 L—2HR4A > FMERZBIRTEET,

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

[P4 YR AZa—®[Ea—DOFRTR] (Ff=IL [AL] +[Shiff] +[Q] 3 — bA v FIZEKITT [B] 2#89) T[T
L—oRAY R Ea— (%DF7AI2DE1—) B ETL—I KA OB - |EH, TL—o KA >
FERIP T L— RS Y FEBRET ZTEELT FLREOEENTAET,

LUTOAETIL—IORA Y FEES (TL—IRA 2 MTLEFELSHN) [TFTBHBIENATEET,

© ITAHOERABICRRESNEIL—IRIV bI—h— @FLEFE) £EIUvI L, TVTHFRAMA
Za—® TIL—ORA VL EFERAFAICT S BRI ZEEHDOYBDLYET, BEHICHDIETL—
g4V r—h—ABLHBEYET (D FEIE ),
BEIAVTXAMAZ2—O TTL—9RA 2 FEERTREICT D) TAMIREET., HHWLE. T+
FRLENDAETILY YV T HEEDS - BRIV EDLY £3,

s BTODIL—UHRAVFE—FELTEDIOUYBZBIZIE, YV—IN—FEEFITL—I9RAVFE2L—D
W OREAVESYYILET, —HELTEMIL-TWAEIE. 2TOIL—9 RSV bv—H—I(25l5
(\) NERTERTRESN, EOTL—IRAVFTHLHEELHLLHRYET,

(£ 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
< >

510 TNvYT —[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—ORA 2V FZEMZTBHIZEH, ROFFa AV ESEBELTLESY, TE2T3a2L—
A, E2I3al—% Litea—H—XTZa7I/IRMH (RAEGHROIESEIE) | - 332. 75y arEUE
EMZEES TNV TREBOIESTE] - [(7) 753 vy Va rEBEVERRICLEVY I Y27 IL—HDOERE
#H1 #8BL, 75922 L—9RAVEERDICLTLEEL,

E2-Ial—% E2x=3 2 L—XLite = — % — X v = = 7 LRI (RAHEE D 135 F515) (renesas.com)
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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=Za— - [Ea—0DFRTFR] - [X]DIBIZER, HHWNE s 7Fo4arEs )y oL, [AK]
Ea—Z#RTFET,

(2) TT 42 LTEHEL (F: “bsp_common.c’ NM “g_fsp_version”) ZERKEIZLTHS [R] Ea—~
Fowvr&rkayFLET, (Ffldk. E#HEHRI Vv I LT [ERKXZEMA)..] A =21—HEFER
L. [X]Ea—IBmMLET, )

[€) bsp_common.c 33 = 8 =E# % LIk a.Wz«l/ i A= im‘*;mwr T, Peripherals [[7] 10 Registers = g
_ I S0+ XK XX S
#endif = 7 = TELZ BH : g_fsp_version
® * Exported global variables (to be accessed by other files)[] I v (& g fsp_version constisp_... (.} ox2st8 I ;‘;jili{‘{virsm"f‘d - 56331648, {build = & "0
N ‘ T T 16 L
/- PSP pack version structure. */ - build uints_t 0¥’ 012518 16 #:{...}

static BSP_DONT REMOVE const fsp pack version -

{
.minor = FSP_VERSION MINOR,
-major = FSP_VERSION_MAJOR,
.build = FSP_VERSION_BUILD,
.patch = FSP_VERSION_PATCH
i

SF"PLACE_IN SEC

uint t 0¥ %2569 B Fu—:{...}
uintd_t 0'%0' 0x25fa 8 i {...}
uints_t 3'¥003' ox25fb

/* Public FSP version name. */
static BSP_DONT_REMOVE const uints_t g_fsp_version_string[] BSP_PLACE_IN_SECTI(
FSP_VERSION_STRING;

/* Unigue FSP version ID. */
static BSP_DONT_REMOVE const uints_t g_fsp_version_build_string[] BSP_PLACE_IN_
FSP_VERSION_BUILD_STRING;

a3 ® * ET|

@ * Private global variables and functions[]

511 TiNwsd —[H] Ea—
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534 LPRXHE—Fa1—
[LPRE—]Ea—(x. RAZ73Y 49032 bA—5DRALPREIZONVTOIEREZRTLET,

(1) ot D7 A AP [LPRE—E1—%BIRTEH. BRIATHWETFRIE [V R A=
—D[E1—DFRFR] - [LPRAFI—]ZBRLTRRTSEET,
(2) LOREZERIRT 5 EHMBICIEIEERD I+ —<7 Y FTENRTEINET,

AR T L—VBURICEEDH - BITRRART (BRBLVER) ITH-TVET,

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

512 TNYJ —[LPREA—]Ea—
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535 XEY—Ea—

[(AEU—]Ea—TlK, I—HFE“AEY—F=4—" (RFHABT7 FLRAEXRTEADHEAEHE) FHEELT
AEVERTLIBET DI ENTEEFT, FEEZE—FX“R—XTF RLR EFFENSZEBMUBICL > THES
NBEEEMERLET, AT —FZE2—DHDAEYT—RIEELZ “AEYLUEY VY TRET S
CENTEFT, AEVLUVEYUTEHONLOHRELI-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 o713Y) ARFEIATOLAEEAEZRER, RRSATOAETFAIE[Y 22K
D AZa— S [Ea—DORF] - [AEY—] TEaL—FRAWLTLEELY,

(2) Ea—RA®D % FA4AYEV VY I LT[EZA— ARV DEAT7RTERE. AT ORTH
B7 FLRZHEEL TS, TROFITIEERDT FL R “&g_fsp_version_build_string” #1587 L

TWEY,
& T-5--AEU- bt
EZ5-33FFLAEAEANLTEE
|&:g_fsp_version_buiId_string v| E
¥ “g_fsp_version_build_string” ®RAEAH
_ “MGEDEH ODBX TR RINTLET
@ oK Foutll

\

B v-b B8 LAS— FIwi-u)l |2 [ Debugger Console @ A¥—k-75 —l 0 AxU- E@I = 8
S @ [ ool B 6 - 8
£I5- b4 % &ig_fsp_version_build_string : 0x25AC <16 EEINEL L | db FELYFUL..
I &> &g_fsp_versiun_build_stringI TELZ 0-32 4-7 G-B C-F &2
00000000DDD025A0 C E7F91BO1
— - 00000000000025B0 73656E65 41207361
RNFIET FLRERELE 00000000000025C0 78656046 65606269
S ‘ _ 0000000000002500 61502065 67616663
QEMEL FI-1E. 16 EHL 00000000000025ED
(0x~) OBALERTESE 00000000000025FO
9, 0000000000002600

513 TN\v Y —[AE)—]Eax—
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BELEATY—FEZ4—IZ0dTBLUAY VYT (REEX) 2EMIT BIZIE.

(1) EIEII. a THEG Y wh L, LUEY ST EBRLTHD [LF ) L T0em A2 Es 1)
VOFTBENRELELUAY VI TRERT B2 INEMESNET,

TEEDHITIXZES “g_fsp_version_build_string” & 116 DS & TASClI] ODZFEETRTEZUTY

BAbNBEIITLTVLEY,
B Ivy-lb B8 PRS- [) TS ool (8] BE Gl Debugger Console @ AY-h-F30-| § AEU- 2 = 8
TR IE
25~ g 3 ¥k | &g _fsp_version_build_string <16 £20EL> [E';-Ll ﬁ?ﬁw?wﬁ‘...]
@ B&ug_fsp_version_build_string [AFU-+EZ#-: fug_fsp_version_build_string : 0x25AC
e F ol AU TEERL T,
RAW A A-5 ~ ws’uwrnﬁnﬂ
FEES
Traditicnal
16
e
FEELEM v
55 /** Unique F5P version ID. */
56 #define FSP_VERSION_BUILD_STRING I ("Built with Renesas Advanced Flexible Software Package versiocn 3.8.8") I
57 v
B u-lb W8 LRS- (1) TSIl |_.'_-" R%E [} Debugger Console @ AV-K-J571- [ ATU- 22 = 0
Q:<>am1‘ﬂ|‘mﬂq><bI_-;I-JI| -E|%,,—‘<'-|=4>|EU' §
£-9- g= 3 3 | &g fsp_version_build_string <16 EHDEL> [&g_fsp_version_bLyfd_string s Ox25AC <ASCll> 52 ] o0 ﬁ'ﬁb)‘@'U)’d...|
@ Bug_fsp_version_build_string TFELZ 0-3 4-7 8-B C-F -
ooocoooooooozsA0  “BIRl pGle Dig
0000000000002SB0_ twi thR  enes  ash “g_fsp_version_build_string”
00000000000025C0 dvan ced Flex ible » #ASCIIX=EFH TR
0000000000002500 Sof fwar ePa ckag
00000000000025E0 [ rsic n 3 0.00
00000000000025F0 30, Lo [ooo eul;

B514 TNR9Y —[AEV]Ea—0OFRL VA VT (REAR)
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536 *EY—FEHAEE1—

[FEY—EFRE|Ea—%#FALT, 7Oz DI YT ITI7A4IL (*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\— 3> 73 L ETIE. ROMRAM DERE TS KRR TEET,

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

- ]
| 71015 A7

= —fE ~
w = OIC++
Mg C/C++ FOVTOb
8 C/C++ =7
. FSP Visualization
Peripheral Register Calculator
(] 25788
| T] ifU—ﬁFﬁEl
T TER
e BUELEE
‘= HaRHTIVT-
& BEns:
= CfC++ Packs
= Connections
= Git v

B 5-15 [AEU—ERAE] Ea—0DOFF
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[AEY—EFRAE|Ea—(FRDID2DIY 7 THEHBEINATWET,
MYAR, 2 AEVEEFEFHAE (7 FLAZREREXERYHR—F) . (3) M

S BRLETOSTI Y MIUVARGY TR I7AADNEWNMES., THIEUVARGYTRI7AILIZAE
JEEAERZRINTLEWNMESIE., AEBUMBEFEREIZCTYU A - RS9 TR J74ILITELLHY FE
Al EVWSAvE—UHRRTENET,

B avy-I ¥ LIRs- 1) Fiivd w1l I8 ¥ G Debugger Console @ 1?—F'3'5?1J‘— FEU-ERE |[] AEU- @ 5| F@®E<E= 0
$47: A A eEEERS | FRLAZRERS
W Fo7s5h: 12936 J{{k ATIHEREES
| =8 0 Mk Uy Z9UT R Tr4 LEE L S YE R A
W TELERT-5 ) 12 )ik (2)
B #8757 2120 J{A+
W7 28 J(4
A5 1536 /A

0 16 J{{k

B 73ay | ATV TR | v Ul

A/ ST -7 H£ETFELA (VMA.. BETFLA 4 (R T AV Bt O-F-TFFLA (LW~
~wfpl1_veneer TH 0x00003288 --- 0 --- -- -
va_bx EH 0x00003288 0

et J0Y55h 000000000 0x00003287 12036 - (3)

stack_dummy A5 0w 1FFE0&TO 0w 1FFEOEGF 1536

sdram FMELT-H 020000000 --- 0

rel.dyn EH Ox0100A 160 0 -
.qspi_non_retentive £ 0w E0000000 -- o - - 00000324 v
< >

FuF 774 )| blinky_with_thread¥Debug¥blinky_with_thread.map

®516 [AE)—ERE]EL—0DTU7
[AEYY—FERAE] Ea—TRUTORENARETT,

& AF) —FHEERTTEEHOI VT IFZAIL (*map) 54 TSYYRLT74IL (*lop) ZEIRL
F9,

S AR R 1 —DERETRTCEHLES,
BT TOTRTDATOTF—LEZT I AR—FLET,

T

RV TITF7ANOSATSVYRRIZPANEITARATHEFT (RASATSYTOD Y MIIESA
TSVYRRIT7AIILIEHYFEEA) o

U SERLETAC IO MDR YT I7AIINERNT 2HDDOR—CEREFET,
S5 SBEIRLE-FOC Y RO [Sections] R—UEBEET,
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537 #HF7EVII Ea—

[E7E2 T Ea—lF, O—RLE=TOFSLDY—RaA—FETFEVISHEEZRELTRTLET, BHE
EITPOTEXEE L TERHAOY—ATHRARTINET, @72 TI] Ea—TlEK, FEUITSHE~ADTL
—9RA 2V FDHRE. TL—URA Y FOEE/ENE, FTEVILGEDRATY TET. TATSLD
BEDHEADT vV THARETT,

FF7EUTIL Ea—%FSITIL,

(1) TNYHZEBL., TTA2EHDT7 FLARRTINTWABRZEREIUYI L[ETEVT—~
ST EESD, [V KRI] Aoa— S [Ea—DRFR - [#HT7EVIIL]ZRIRLET, 9 TIC
E7EYTIEa— (B F7L4a2DDO0W=427) AREFEIATLWNIEZEREY Y YO LET,

2) G (FPOTF4THETNYS - aAVTFERRMIYLY) REVABMIZH>TLAEET £ TILE 2
—([ZPCHIUADT7 FLRIZHIGLI=TICESMICR2O—ILLET,

@) HF7EYIINEa—DEHR. FRLRAZTLERAYV)YIL [ARa—FERTF]. [BHEAF 7ty +
KRR TARI—FEBEBEBEIODA 7Y FORTENVEZONET,

[ startup.c 2 = B8

~void Reset_Handler (void) ~

/* Initialize system using BSP. */
SystemInit();

/* Call user application. */

main();
2 while (1)
f* Infinite Loop. */
h
1 v
[07-vavEAT V)| & ®@| TR G
Reset_Handler: ~
GxBEeR1528: Ax@ee030bS Reset_Handler+@ push {r7, 1Ir}
BxPepe152a: 6xeseasealt Reset Handler+2 add r7, sp, ¥@ =
a 64 systemInit();
PxBaB8152c: @xeaT@dcfs Reset Handler+4 bl Bx1548 <SystemInit>
67 main();
Oxeeeals3e: axfff77c¢f9 Reset_Handler+s bl @xB2c <main>
69 while (1)
@xBeea1534: Bxeeeafee? Reset_Handler+12 b.n @x1534 <Reset_Handler+12:>

79 i
Default_Handler:

BxB0881536: push {r7}
2xee001538 | exeeeaepaft)Default Handler+2 add r7, sp, #@ w

e P T

K517 TNy T —[#FT7EVTIIEa—
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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, EHE21—ICTO—HLEHE ZOENRTINET., (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 */
bsp_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
}
}

518 T/1\vYJ — [EH] Ea—
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5.3.9

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

A XTBHENTEET,
BRLEIOLDSRIDIEZRBI(F.

I0 LYX% (I0 Registers) Ea1—

(1) [10 Registers] £ 2 — (Cp7rav) 22RT 2. V42 ED]AZa— - [Ea—DFRTF] - [O
Registers] Z#E IR L TE 2 —ZFRHLTLEZELY,

(2) [TRTOLLARE—] R TT, HEDET1—)L (Hl : CAC) #IEL., ELa—ILDIOLPRE—E

#REALTCIZELY,
(B8) LYR#A (fil : CAICR & CASTR) # [BIRENF-LPREA—]|RAVIZFSv I &FAOYTLET, L

DAZBERD © [F, BIRENEZLORITHAZEEZRLET,

(4) [BRENFLORE—] 2 TEBEAT, BIRLELDRAANRTENDCEEZHRBL TS,

[TRTDOLPRE—] 2 TTORTICEKEAL NSO, BEHOLCRFEZRHICE [BREAFLORE—]

EESCELEREIDHLET,
i | IO Registers &3 o HE S S s Eﬂﬁﬂfﬁ = O
£ & Value (Bin) w TFLZ TR &
~ CAC
CACRD 000 00000000 0x40044600 RW
CACR1 w00 00000000 040044601 RW
CACRZ w00 00000000 Cx40044602 RW
CAICR 000 00000000 Ox40044603 RW
CASTR 000 00000000 Ox40044504 R
CALLVR 0000 0000000000000000 40044606 RW
CALLVR 00000 0000000000000000  0x40044608 RW
CACNTER 00000 0000000000000000 0x4004460a R
CAND
CAMN1 ]
FnToLuzy-| BRehELIAF-
] 10 Registers 52 v REZd0®M <3 =0
I & Value (Bin) . TELZ S
v o CAC
@ CAICR 000 00000000 OW40044603 RW
@ CASTR 000 00000000 Cx40044604 R
FATOVIAT- ZRINELIA9-

5-19 F/Xv 4 — [I0 Registers] £ 1—
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5310 ARV FRSAVFE2—

ARV NI, TATIFLEFTHRICTL—IHAHWNI FL—RABEEETT HOICRESN-EHOBEAED
BT, AI—HRE ARV RSV N Ea—T, BLSBEOERSIAARU M, EXE FL—REH
B, FL—RBT, ARVFITL—VREEHRE. RRTDENTEFET,

RATAY Y bTIE TR 7V ERIZEDBARV LT L=V FHR—bLTWET, TS L—FFEES
NEEUHTORET FLAHDWIEET FLRAEBRAANDT7 IV ERAZRHELES . ChickY, FRLRET
— A EMABEDOEERBERTET D ENTEFET,

AR FOEAEDHLE (OR, AND (B&LUEDHAEDYE) . =72 vL) [F2DOULEDA R MIfER
TEFEI,.

&1 ARV IOEAEDEEY

HAaheEs ahEA

OR BELEARDFDS5 10— 5 &EEHREL,

AND (H#&abht) BELEAAY M, BFEEHY. $T—HT 5 & EHRIL.
=lroTvb BELEARY MY, BBELFEIEFT—E8T % & BRI,

7 RLRFERFT—EN—T E5EH (Bl : g bsp leds ~DTF7 It AK) T, FyO—N\ILEHKICARVFTL
— D EHRET BICIE.

(1) [Renesas Views] — [T/AY T > [A RV RSV R DIBIZEIRLT[A RV bRA U R Ea—%FE
EX I

(2) BATHSLD AR - TL—=9"FZ TN I L, REARVE-TL—9]DFA4T705%
MEET,

(3) BM.JRE2ZEV v LTRIZEAFT,

of (AYMEAYE 52 W X% E|R|rcosonos | 8| = O

H4F TRLZ T4 K2 249 NEe AR

(6@ L—AE8

O E F-AFLE

[] ® Re-Z-L3-F HadbEEE OR
[_OOc 1xy~TL-7 | 747 FFLA 7y TPk 43— AUFLEE DAk

[ F1V-E

O~ 543-%it

€ EE AAYRTL-T X

<
Fovror wEShETVIL-F

210... BE.. RlEs PC: 0/4 OA: 0/4 THT: 0/4

st

520 TNV —[ARVEFRLA2 ] Ea—(172)
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(4) [NV kiRA > b - B4 T]IZ “Data Access” #EIRLF T,

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

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

B AN AR hDiE % & 1KY R4 Y DRI X
AW RA S 54 T | Data Access v AR R-54F: | Data Access v
TRLASEE F-5-FruisEE FRLASE| 75T
BrTEL A | Bg_bsp_teds -] F5 FIEASE:
TR AS Y-K/5 b [[Read |
@l TR HAT: Byte
Ova7 Bus Master: CPU
& Equals Cpsat
O=E Fsie: o
ETTRLR TATE: 0
747: zsios FeErEiR Equals
G279k F4Y~ KAk 543~
Kb | AV | |
oK Fot )l Fovtl)
o® A EYHIAh 52 w X % 2| R | Pcosors | 8| o = O
54T TELZ KZ20.  H49-  JEl. JAYE
(] 68 tL-AE
O & F-AFiE
% FlL—Z-1,7-F
v [ B0 AR TL-T
OR 8ig_bsp_leds (0x1edc) Read Byte 4
k- 9 x—FE%
O- #14¥-=1E
£ >
Jouror \EShETVIL-k
521 FNYYT —[ARVFRA Y M Ea—(22)

(8) 7B T LERUONSET

THEHIZUEY FLET,
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(9) THEIE, EHPBRILTARY FTL—I D@D o1 &FERLET, “g_bsp_leds" D7V X (I)—
F) TIL—Y LTWLET,

[£ hal_entry.c 52 = O
33 “void hal_entry (woid) 2
34 @oeoecds
35 - #if BSP_TZ_SECURE_BUILD
36
37 /* Enter non-secure code */

38 R_BSP_NonSecureEnter();
39 #endif
4a
41 /* Define the units to be used with the software delay function */
42 BBBBBG4e const bsp delay units t bsp delay units = BSP DELAY UNITS MILLISECONDS;
43
Lo /* Set the blink fregquency (must be <= bsp_delay_units */
45 2BeBRecs4 const uint32_t freq_in_hz = 2;
46
47 /* Calculate the delay in terms of bsp delay units */
43 BBEBE6SE const uint32_t delay = bsp_delay units / freq_in_hz;
49
L] /¥ EN 1".'!'19 tryurtyes ¥ /7
51 GeeBaR62 bsp leds t leds = g bsp leds;
52
53 /* If this board has no LEDs then trap here */
54 @REEAGEE if [fo == leds.led count)|
11 T
56 @EREEGTL S while (1)
57 y
58 : // There are no LEDs on this board N
< >
522 TNRYT — ARV T L—IDORT
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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 T 7IEERLEROH. Ny IT7hAL20ENIEEE, WA L—AT—2ZH LWWTF—42 TLES
LEd,

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

B axy-lb W8 LRS- [1) 7. [El BE R Debugge.. @ AV-F-7.. 8 Trace 32 AEU-E. 0 AU Fe=UHL.. = g
AP0 2T ES| v @ [0] e =
Mo records

Record Label Address Source

523 TNRvT — FL—REH
() FRYUSLERTL., TIL—UKRA U FTELSEEZN, HEIWK[T/NY T Y—ILA—0D [FhEF] R4
UTCELIEFET, TNETISFL—RXA B ICEMINBERN FL—RBERELTERRINET,
@) [FL—R]IEa—LDORFIVTRRIE—FZFRLET, TRIE. main() BEHEETRIETD b L—REE
BERLTVWET,

[g startup.c 23 = 0
59 @ * MCU starts executing here out of reset. Main stack pointer is set up already.[] ~
—void Reset_Handler (void)
Beaa1a74 {
6 /* Initialize system using BSP. */ -
64 SystemInit();
/* Call user application. */
| main();
60 @0RE1088 © while (1)
{
71 /* Infinite Loop. */ v
(= 5- [1) 7/vd-2Ill (8] BE &l Debugger Console @ AV-H-757Y%— 8 Trace 12 FEV-ERE [ AFU- FUELEE = O
Y] £ 6 B IR
Listing from record 1 of 8653
Record Label Address Source R
22 1828
bsp_irg.c 108 for (uint32_ti = 0U; i < BSP_ICU_VECT...
1828 cmpr3, #95; 0x5f
23 1826 N ..
AVS oI V=X
bsp_irg.c 108 for (uint32_ti = 0U; i < BSP_ICU_VECT... ﬁT / /
1826 Idrr3, [r7, #4]
24 1824 —_ >
bsp_irg.c 108 for (uint32_ti = 0U; i < BSP_ICU_VECT... §$% I~ G)ER
1824 strr3, [17, #4]
25 1822
bsp_irg.c 108 for (uint32_ti = 0U; i < BSP_ICU_VECT...
1822 addsr3, #1 v
0x0000197¢ ) eosee (@) Not Accurate

®524 FTNyY —[FL—X] E21—DFRFTE— FER
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(5) FL—REERIE, TIAILFRETEHEWVENSRTEINES, RFRIEEF % K2 VTEETEEY,

(= MR T R e R Fhv-aT)l [5] RS & Debugger Console @ AV-b-7571- 8 Trace 32 FE-ERE 0 AFU- 2 TFUHLERE = 0
CEIEX Y ] XN B IR
Listing from record 1 of 8653
Record Label Address Source Q
8652 13C0
rioportc 844 if (p_pin_cfg->p_pin_cfg_data[pin_in... - S p s o
13C0 Idrr3, [r7, #4] = 0_) U ads
8651 13c2 KRIEEESR
rioport.c 344 if (p_pin_cfg->p_pin_cfg_data[pin_in...
13C2 Idrr2, [r3, #4]
8650 13C4
ricportc 844 if (p_pin_cfg->p_pin_cfg_datalpin_in...
13C4 Idrr3, [r7, #20]
8649 136
ricportc 844 if (p_pin_cfg->p_pin_cfg_data[pin_in...
1306 Islsr3, r3, #3 W
0x0000197¢ @ s9sen @) NotAccurate

B 5-25 REIBEDERE

(6) FL—REERIT 3 REVTIANETBIENTEET, 70IL3EHE LT, [Record] &
[Address] EMEIRTEET,

83 Trace i AR-ERE 0 *U- STFUHLEE = O
B u([Bla s |V @ %] O]
& 75- ' x [
Record
Address Address
o
O==
a
CIkedt
s |

526 T/I\vY — FL—RERDT 1 ILA

(7) FL—RFERF .csV I7AIITRET D ENTEFT (NR, TRV T, V—REHRZEDL) . &F
fz. PL—R$EERE csvI7AIUDS [FL—R]Ea—ICA—FFHIELHEETT,

B Trace &7 AMEU-ERE [ AEY- P HUELEE = O
c EXEEE E V@ %[O %] 3
& .
527 FTNRAYY — FL—RABRORELO—F
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Y RB—KrHA KR

5.3.12 Fault Status £ 1 —

COE2—[F. N—FH9 2774/l FEERIC, faultstatus LY R EZDE Y MEEFDMDELL SR 2 DIE
ERRLET. N—FIOTT7 I+ EDRETDE, 7+ FERICETEILIORIDE Y MEFF VI L
TH&RRL, F1=r0, r1, 12, r3, r2, Ir, pc, psr LCREADEFERRTLET . FTRICZOEERZERLET, =
DHREIL e?studio vB.2 LETHR—FLTWLET,

<> Fault Status 33

D axv-lb B8 LYAs- (1) TS

» HFSROx0
» MMFSR 0x0
» BFSR Ox0
» UFSR 0x0

b Registers

) B5% G Debugger. @ AN-h-7..

23 Trace AEU-E...

=

0 *EU- e FUHLER

O
i

5-28 [Fault Status] Ea— — N\—F9 9z 77xJL MEL

= HFSR 0x40000000

[] VECTTBL[1]
| &1 Forcep 200 |

B 1v-I W LTAS- 1) 7T

O DEBUGE‘-."'I'[31 Forced HardFault i

» MMFSR 0x0

+ BFSR 0x4

YIORRAUBEEY FEDLICEL &,
Ev FOBRBANKRRENET,

] IBUSERR. [0]

1 PRECISERR [1]
| IMPRECISERR[Z]I
[0 UMSTKERR [3]

[] STKERR.[4]
] LSPERR [5]
[] BFARVALID[7]

» UFSR Ox0

= Registers

(1]
arol
1010
ool
(1]
ool
1010
o
1010
ool
1010
a1l
1010
ool
1010
arol

Ox2bb2

x5

Ox 2bac

01

Ox 20100038
(40040400
O 594

O 1000000

@ Fault Status 52 [*] 3% G} Debugger..

5-29 [Fault Status] Eoa— — N\—FO 77+l b RE
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5.3.13 Run Break Timer

Run Break Timer ##Eld. ERIO TOYT S LETDN I+ —IX 2V RFZAT—RAN—[ZRRLET, TATI LA
ETOELEE, BEOTOTSLAhD 4 (PC) B, BRIOERTHMEE CPUYA VL, REELITAEDS
EEERETEET,

Q workspace - RA_Tutorial/ra/fsp/src/bsp/cmsis/Device/RENESAS/ Source/startup.c - €* studio - O *
TrAHF) EEE V-AE UIF2FULAM FEF-RN) #F(A) FOUITMP)  RenesasViews =T(R) PAVEIW) ALT(H)
£ FIlo(E) 59 RA_Tutorial Debug_Flat = -4 ~-5:8
o[>l E N BRF-Q-ib-F VSW IS5~
- A== A= v| [ Q W | g C/C++ {55 FSP Configuration | 45 F/(y%
1 T 2 B ok|iv 8 =0 o-Em %7-. X B IV R T Pei. 4K, [I0. = O
v [£7 RA_Tutorial Debug_Flat [Renesas GDB Hardware Debugging] ~ ok o] ‘a | 3 | <§|) | Jo 8
v ¥ RA_Tutorial.elf [1] [cores: O]
~ o Thread #1 1 (single core) [core: 0] (Suspended : 277 : SIGINT:Interrupt)
= bsp_prv_software_delay_loop() at bsp_delay.c:143 0x 1778
= R_BSP_SoftwareDelay() at bsp_delay.c:135 0x 1766
= hal_entry() at hal_entry.c:96 Ox&ca
= main() at main.c:5 0x700
s arm-none-eabi-gdb (7.5.2)
w Renesas GDB server (Host) W
< >
[4 startup.c £2  [€ main.c (€] bsp_delay.c (€] hal_entry.c = 8 gy F0vsk-19370-5- 2 = <_E|> 7 § = 08
5 @® * MCU starts executing here out of reset. Main a T=% blinky_with_thread
= \Eoid Reset_Handler (void) =5 RA_App
c .
/* Initialize system using BSP. */ ch RA_Lib .
SystemInit(); = RA Tutorial
'* Call user application. */
main(); v
< >

B y-lb 2 W8 LFRS- 1) TAvT-vl @ FaultStatus |P] BSE ) DebuggerC.. @ AV-F-J57.. 8 Trace JEU-ERE 0 AEY- Ze=HUHLEE < O
|E R EE B~

RA_Tutonal Debug_Flat [Renesas GDB Hardware Debugging]
U W TTERAAIL - UK "
A0 RS

Option Function Select, writing to address @x@eeee4ee with data FIFFfffffffdffff

SECMPUxxx, writing to address @x@eee8488 with data fcfffffffifffffffcfrifffrfffiiee...

AO—-FRAT

- FRTP LA L HET L A f e ERELE T

W
& >
0x00001778 | ) 244424 msl | @) Dwrt | | o2 293505345'
| B[EDPC | | ERTDEITHHE | Data Watchpoint YA )L
and Trace Unit

5-30 Run Break Timer [2& 2E#ID FAY 5 LRTD/AT+—T Y ARTE
RA 7734 2 Z &£ M Run Break Timer #EED Y R— MREELUTFISRLET,

%% 2 Run Break Timer ®HHR— MR

FINA R TFRyH HR— MK
RA2 > 1)—X (Cortex-M23) J-Link System Time
RA4, RA6 ¥!)—X J-Link Data Watchpoint and Trace Unit (DWT)
— System Time TEHE LY A VL LA —/1\T 0—RE#H

Run Break Timer (& e?studio v7.3.0 LETHR—F LTWET, #ED T v TT— MMERIZDULVTIL, e? studio
DYY—R/—F (LLTOY D) #BBLTLIESLY,
https://www.renesas.com/jp/ja/software-tool/e-studio @ [ F D hEH |
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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 TORLA PWM % o < &Rl

RA 70214 O “FreeRTOS - Blinky — Static Allocation” 7> 7 L—  Tl&, LED KEEZ 1Y EZ BRI R
YDEFTIZTA LA EANB I ETLED DARETHVET

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

. 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 — HE
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62 HoFLTOTxH FOER

GPT &t 74+ 4EHAT 5 FreeRTOSH U7 TOT Y FEERT BICZIE. ULTOFIETRAZOAS S k
EBHR LTSS,

(1) IRy MR+ Y—KZEII B EIF, 3.1 TrustZone IZxti L TLVE LT/ RO #FHIR
RAZOC Y FOERI OFIEICH>THR IO Y FEERLET, =1 L. [Build Artifact and
RTOS Selection] E@ T & “FreeRTOS” %:ER L. [Project Template Selection] EE Tl& “FreeRTOS —
Blinky — Static Allocation” iR L T F2& LY,

B8 Renesas RA O/C++ Project O x

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

Build Artifact Selection RTOS Selection

(®) Executable FreeRTOS (v10.4.6+ fsp.4.0.0) e
* 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

B3 Fenesas A C/C+ + Project [m] x

Renesas RA C/C++ Project —

Progect Template Selection

Praject Ternplate Selection

| @" FreeRTOS - Blinky - Static Allocation

FreefTOS F5P project that mcludes BSP and wall Blink LED: if avaslable. FreeRTOS 12 pre-configured for state memorny
allocation, This project will initialize the RCU uging the BER FreeBTOS will also be initialized and a single thread to blink the
LED: will be started.

| Renecaes, FA 4,000, pack]

o] g‘ FreeRTOS - Minimal - Static Allocation

Empty FreeRTOS FSP propect with no threasds. FreeRTOS is pre-configured for static memorny alloc stion. Thes project wall
initialize the MOU uging the Bsp

[Renesas. RA 400 pack]

Code Generation Settings
F= Use Renesas Code Formatter

7 < BB RN #TE ol

6-2 FreeRTOS 77U —2a 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)] ®IEIZEIR L T, Blinky ALy KIZGPTES S a—/ILEEBMLET,

I3 [RA_FreeRTOS] FSP Configuration < = B | FSP Visualization &1 Package
SoC sl e Generate Pr?ject Content Lla22)B]B
Threads ¢ | New Thread s | Remove [ Blinky Thread Stacks £ Extend Stack > ) Remove
v & HAL/Common i Add stacks to the selected thread by o Analog ’
4 g_ioport I/Q Port (r_ioport) LW (above), or by pasting here from the ¢ Artificial Intelligence ?
4% FreeRTOS Port (rm_freertos_port) Audic >
Bootloader >
CapTouch b
Connectivity >
DsP >
Graphics ]
Input »
Menitoring >
Motor ¥
Metworking >
Power >
RTOS > RAEM2
Security >
Sensor b
Objects < | New Object > 2] Femove Storage 3
System » afals
I Timers >I 4 Port Qutput Enable for GPT (r_poeg)
Transfer > & Realtime Clock (r_rtc)
Q.—. Search... & Three-Phase PWM (r_gpt_three_phase)
Iﬁ% Timer, General PWM (r_gpt) I
& Timer, Low-Power (r_agt)
T

6-3 FreeRTOS 7 U4 —>avDBE — GPT ESa—I/LMiEM
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(4) GPTEDa—ILERDESITHRELET,
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

i3 *[RA_FreeRTOS] FSP Configuration

Stacks Configuration

Threads & | New Thread 55| Remove [—| g_timer Timer, General PWM (r_gpt) Stacks % New Stack > == Exter

v g HAL/Common
47 g_ioport 170 Port (r_ioport)
42 FreeRTOS Port (rm_freertos_port)
W Blinky Thread
I*:B' g_timer Timer, General PWM [r_gpﬂl

Objects <] New Object > 5| Rermove

Summary | BSP |Cla-ck5 | Pins | Interrupts | Event Links lStacksI Components

O 70ii71— x |[fl B8 @ Av-b-F3oif- el B § = 8
g_timer Timer, General PWM (r_gpt)

Settings  J0/(74 E “
APl Info ~» Module g_timer0 Timer, General PWM (r_gpt
w General
Name g_timer
Channel a
Mode Periodic
Peried 1
Peried Unit Seconds
» Uutput
» Input
v Interrupts
Callback gpt_callback
Owerflow/Crest Interrupt Priority Priority 2
Capture A Interrupt Priority Disabled
Capture B Interrupt Pricrity Disabled

Underflow/Trough Interrupt Pricrity  Disabled

6-4 FreeRTOS 7 U4 —L a3 VDBE — GPTED1—ILOEBE
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(5) [Threads] X4 > T “Blinky Thread” #3%##R L. [Objects] R4 > T [ New Object] — [Binary
Semaphore] DIBIZFEIRL T, Blinky ALy RIZEYI7+A TPz hEEBMLET,

L+ *[RA_FreeRTOS] FSP Configuration 3«

Stacks Configuration

Threads % | Mew Thread = | Remove | Blinky Thread Stacks &

w .‘? HAL/Common . .
47 g_ioport I/0 Port (r_ioport) & Eiﬂhr':er Tln‘:cer, General
48 FreeRTOS Port (rm_freertos_port) (r_gpt)

Iv Erlinlq.rThreadl @
& g_timer Timer, General PWM (r_gpt)

Objects 4| New Object > 5] Fermove
& Binary Semaphore
& Counting Semaphore
& Event Group
@& Message Buffer
& Mutex
Summary | BSP |CI|:H:k5 | Pins | Interru. @& Queue 5
B FoiiFs- > |[f] BE @ AV @  Stream Buffer &
Blinky Thread o R
— _ ,
Settings JO/iF4 E
» Common
General
Hooks
Stats

Memory Allocation

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

e Symbol : g_blinky_semaphore

ﬁf *[RA_FreeRTOS] FSP Configuration

Stacks Configuration

Threads & | New Thread 3| Remove [ Blinky Thread Stacks &| New Stack >

v .‘ffg' HAL/Common : :
48 g_ioport 1/O Port (r_ioport) 4 g_timer Timer, General
42 FreeRTOS Port (rm_freertos_port) PWM (r_gpt)

v Blinky Thread
o _ @
& g_tirmer Timer, General PWM (r_gpt)

Objects %] Mew Object > 3| Remove

I'i g_blinky_semaphore Binary Semaphore I

Summary | B5P | Clocks | Pins | Interrupts | Event Links | Stacks | Components

- PO *] BE @ A5 MEVYRERY 8§~

g_new_binary_semaphore0 Binary Semaphore

Settings J0/(74 E
I Symbol g_blinky_semaphore I
Memony Allocation Static

6-6 FreeRTOS 7 UH—L 3 DERTE — I I724FTSxH FOKRE

(7) [Ctrl + S] F—TEREZMRFL ., Cererate Pt Conten REUTY—RaA—FEERLET,
(8) “src\blinky_thread_entry.c’ 7 7 1 JLERE. ROKSICEBLET,
e blinky_thread_entry() B8#® “while(1)” L— T DRITIZ. GPT E  a—)L#HEDI— FZEBMLFE
ER
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() B D2 RV T4 LA @S ZHIBRL., EX 7+ ZF 20— FZEMLET,
xSemaphoreTake (g _blinky semaphore, portMAX DELAY);
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e Blinky AL v RIZET T+ Z:@419 SBE%k gpt_callback() #EML ET,
void gpt callback(timer callback args t *p args) {

(void)p args;

static signed portBASE TYPE xHigherPriorityTaskWoken;

xSemaphoreGiveFromISR (g blinky semaphore, &xHigherPriorityTaskWoken);

}
5 0¥ I-T9270-5- % | = B 4§ [RA_FreeRTOS] FSP Configuration
&= —LED typ care
S| bsp leds t leds = g bsp leds;
=5 RA_Flat
v 1% RA_FreeRTOS [Debug] /* If this board has no LEDs then trap here */
ﬁﬁ' )= if (@ == leds.led_count)
w Includes .
while (1
8 ra (1)
(2 ra_gen H /{ There are no LEDs on this beard
v & 1

[ I:lllnk).r thread_entry.c }

L - /* Holds level to set for pins */
= DEb“‘J bsp_ioc level t pin_level = BSP IO LEVEL LOW;
[= ra_cfg
(= script g_timer.p_api-open(g_timer.p ctrl, g_timer.p_cfg);
;i‘é} configuration.xml g_timer.p_api-»start(g timer.p_ctrl);
L R7FAEM3AH3CFC.pincfg while (1)
=l ra_cfg.tut

|X] RA_FreeRTOS Debug_Flatlaunch
(%) Developer Assistance
=5 RA_Tuterial

)

Enable access to the PFS registers. If using r_ioport module then re
handled. This code uses BSP IO functiens to show how it is used.

Y,

R_BSP_PinAccessEnable();

/* Update all board LEDs */
for (uint32_t i = @; 1 < leds.led_count; i++)

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

/* Protect PF5 registers */
R_BSP_PinAccessDisable();

/* Toggle level for next write */
if (BSP IO LEVEL LOW == pin_level)

1

pin_level = BSP IO LEVEL HIGH;
}
else
{

pin_level = BSP IO LEVEL LOW;
b

//vTaskDelay(configTICK_RATE_HZ);
xSemaphoreTake(g_blinky semaphore, portMAX_DELAY);

b

—wvoid gpt_callback(timer_callback args t *p_args) {

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

6-7 FreeRTOS 7714 —
(9) FBRY Y FEEI FLT. EK-RABM3 R—

TLEEELY,

YaVORE - 11—V —R3— FDBEM
FTETLET. 1HHRTLED NRRT 5DEHEL
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7. Azure RTOS7 7)) 55— 3 VDERE

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

7.1 Azure RTOSTODAAPWM% 1 < {& A

RAZOY x4 bd “Azure RTOS ThreadX — Blinky” 7> 7 L— F Tld, LED IREZYIYBZ DHIICARIDE
TIZTFALLMZANDZETLED DEBETEVET,

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 F)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
RAZOY Y bOERI OFIBIZH>THBR IO 27 FEERLET, =1 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,

E Renesas RA C/C++ Progect

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

Build Artifact Selection

RTOS Selection
®) Executable [Arure RTOS ThreadX (vB0.11+fspd0d) |
* 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

< B3 ENN) > ETIE ¥l

u Renesas BA 0+ = Prc_l-h.'t
Renesas RA C/C+ + Project

Project Template Selection

Project Template Selection

@

" Azure RTOS ThreadX - Blinky

Azure ATOS ThreadX project that includes BSP and will blink LEDs if available. This praject will initialize the MCU using the
BSR ThreadX will also be initialized and a single thread to blink the LEDs will be started,
[Renesss Ri4.0.0 pack)

O

Q *| Azure RTOS ThreadX - Minimal

Empty ThreadX FSP project with no threads. This project will initialize the MOU using the B5R
[Renesas RA4.00pack]

Code Generation Settings
] Use Renesas Code Formatter

= BB e BTE el

K 7-2 AzureRTOS 74— a3 DRTE —HRMIOPH 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 LT, Blinky Ly FIZGPT ESa—/LEEBMLET.

¥ [RA_Azure RTOS] FSP Configuration = B | FSP Visualization % | &7 Package
Stacks Cnnﬁguration Generate Project Content iﬁ A |~ b ] =
Threads 4| New Thread 5| Remove o] Blinky Thread Stacks
v g HAL/Common @R Add stacks to the selected thread by using the 'New Stack' toolt frleg >
@ g_ioport /0 Port (r_ioport) "-\ LW from the clipboard. Artificial Intelligence »
42 Azure RTOS ThreadX Port (rm_threadx_port) Audio »
Bootloader »
CapTouch >
Connectivity >
Dsp >
Graphics >
Input »
Monitoring >
Motor >
Netwerking >
Power b
Security >
Sensor b
Storage >
System > 2 RENESAS
I Timers » I & Port Output Enable for GPT (r_poeq)
Transfer » | @ Realtime Clock (r_rtc)
Q.—. Search... & Three-Phase PWM (r_gpt_three_phase)
I'ﬁ Timer, General PWM (r_gpt)
4 Timer, Low-Power (r_agt) |
I TR |
B7-3 Azure RTOS7 77— 3 VDEE — GPTED 1 —/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
o  Overflow/Crest Interrupt priority : Priority 2

L *[RA_Azure RTOS] FSP Configuration

Stacks Configuration

Threads 4| New Thread 5| Remove [ g_timer Timer, General PWM (r_gpt) Stacks 4| New §

v g HAL/Comman
-4 g_ioport 1/0 Port (r_isport) P g_timer Timer, General
49 Azure RTOS ThreadX Port (rm_threadx_port) PWM (r_gpt)

w @ Blinky Thread @

e g_timer Timer, General PWM (r_gpt) I

Objects 4| New Object > 32| Rermove

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

E 70071 x |[f] BE @ AV--T59- METRY § =
g_timer Timer, General PWM (r_gpt)
Settings  J0/(71 {E
APl Info w Maodule g_timer0 Timer, General PWM (r_gpt
w (General
MName g_timer
Channel 0
Mode Periodic
Pericd 1
Pericd Unit Seconds
Output
Input
w Interrupts
Callback gpt_callback
Owverflow/Crest Interrupt Priority Pricrity 2
Capture & Interrupt Priority Disabled
Capture B Interrupt Pricrity Disabled

K 7-4 AzureRTOS 7 )45 —L 3 UDRTE — GPTED 2a—ILDERE
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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,

¥ *[RA_Azure RTOS] FSP Configuration

Stacks Configuration

Threads & | NewThread s |Remove |—  Blinky Thread Stacks

v g HAL/Common
SR g_ioport |0 Port (r_ioport)
4% Azure RTOS ThreadX Port (rm_threadx_port)

Blinky Thread @
4 g_timer Timer, General PWM (r_gpt)

& g_timer Timer, General
PWM (r_gpt)

Objects <] New Object >

Event Flags

Mutex

e @@

Queue

® Semaphore

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

®7-5 Azure RTOS7 U4 —Sa VBT — €< I7+4T2xH FOEM

6) R LI=EY I+ ERDESICHRELET .
¢ Name : Blinky Semaphore

e Symbol : g_blinky _semaphore

8% *[RA_Azure RTOS] FSP Configuration

Stacks Configuration

Threads 4| New Thread 3] Remove o Blinky Thread Stacks

v & HAL/Commen
42 g_ioport I/Q Port (r_ioport)
4% Azure RTOS ThreadX Port (rm_threa dx_port)
v Blinky Thread
o , ®
4% g_timer Timer, General PWM (r_gpt)

4 g_timer Timer, General
PWM (r_gpt)

Objects & | New Object > 5| Remove

Iﬁ g_blinky_semaphore Semaphore I

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

r

a5 @ AV-h-J5T1-

g_new_semaphore0 Semaphore

Settings J0/{F1 ﬂE
Mame Blinky Semaphore
Symbol g_blinky_semaphore
Initial count u

7-6 Azure RTOS 77U —La VBT — <744+ TSxH FOBTE
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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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iy 705100 T92T0-5- X |

= B {5 [RA_Azure RTOS] FSP Configuration B *blinky_|

El
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 45—L a3 vDHRE — 1—FY—Ra— FDEM
(9) 7O zY FEEIFLT, EK-RABM3R—FTEITLET, 1HWERETLED NSRRI 20EHEEL

TLEEELY,
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8. ~ANILTS

ANLVTOVRTFALIZEST, A—H@FET—IORFADEAILT O 4 U RIOANLTEHEMNS, NLTEFa A
DhDITSHX, BER, Tvov—- ., HRIPAIEETT, £ AL TAZa—h 5 e?studo BEHDA VS5 4
VIF—SLIZTHOERTEET,

[NLFTED) YO LTALTAZ2a—FTLEHLTLEZL,

€0 &ITEFW) (1) S B
@ ANTERH) (2) Q @ | B@oce+ {8 FSP Coni
T fﬁﬁib
¥ =
Show Context Help (3) m G Package

element does not use this view

F— T AMK]... Ctrl+ & 7h+L
EDEDFER(C)...

Renesas Help > K& RenesasRulz J32°F1—J4-5L  (4)
CMSIS Packs Management ¥ Renesas Helpdesk
Renesas W=l F1- T80 Renesas e2 studio feedback

Eclipse User Storage ¥

o 8

Perform Setup Tasks...

0,

@ o &

EFORE

F;HREVIEIIFDA A=,
Eclipse Marketplace...

Install Mew Device Family Support

% AR Embedded Workbench plugin manager..
B < studio lOWT(A)

81 ALTA=a—
ANILT A= 2 —DHEE -
MIESZZF] 27V T BE, e?studioDPEELEY ) —R/ —+E2RRELET,
Q) INVTERIZVUwITDE, FiIIALT 94V RONRASESAILTEZRETEET,
(3) [Show Context Help] 29 ) w9 3§ 5L, T—I9RUFIIANLTEERZREET,

(4)[RenesasRulz AZa=F4—+ - T+—S L)1 EV)vIF DL, estudoBEBEDT 4 R Ay arsmist
UIAVIFA—FLIZTIERALET, 41 02—y MERABLETT,

INUVTBERIRICIEZELLOERLZIVTUOYDRADTUVET,
o “TNAYTIZET BHEL IZIETNYHDERE., TL—IRA Y FOFERTRER. HENELNTULVE

TO
[NLT] AZa—bm5 [NLTBER] - [e2studio A—F—HA K] — [T/ 3y F BT S HEE] DIEIER
LTLESLY,

e ‘RAFEVIRIZFERATAD Y bOERAE RAAVTATL—2aVIT A 2DMNA,
FAQ. R EMNEMNTUVET,

[NLT] AZ2—hA5 [NLTER] - [RA REY S ] DIEISER LTS,
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