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221 2Owvy
HOCO ¥ B v 7 &K%k 32MHz

HOCO VB v ¥ 4 fE: 1 # &

ICLK #{RYV—X : HOCO

ICLK K% : 32MHz

TAU CKOO f##- B8v% :62.5kHz

222 BZ4A4%
FERAT L5 1 THEE TAU Fx 2L 0
FroRILOICHETHTAUIAY Y . CKO00
FroRILODEEE—F : AVB—=NLERATE—F
A=A A <R : 500ms
FRATDFSPDYIRITTRAYY r_tau

223 ABAKR—F

EATHHR— POOS(LED1) / POO9(LED?2)

FAHTEHFSPOYI LI TREYY r_ioport
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3. FTnUZLERAE

CHNETREIOD Y FOERN D FSP ALV -EDHEE

SEALET,

3.1 7Oy FEHRER

311 Z7aPxy MEH

1. e?studio MA=—a—/\—Hhi5
[##R1 — [Renesas C/C++ Project] — [Renesas RA] Z#ZERLFET,

BEAE. A—T12J. ENRDAEE

& RA_workspace - ¥ studio
TR \EE YRS UITrPFUNIm

FEF-MN) #E(A) FOUTLTMP) RenesasViews ={7(R) Renesas Al 4YFI(W)

FHR(N) Alt+ 3TN > Renesas C/C++ Project

T4 L ERLL)... &4 Makefile Project with Existing Code
0 7l vAT LA 0TI FERL.. [€] C/C++ Project

Recent Files > [ FOVTINR)..

AJLFH)

>
Renesas RA

E 31 7Ry MNEBED

2. TRenesas RA C/C++ Project] ZZ;IRL., [R~1 #0 v I LFET,

&) New C/C++ Project O >
Templates for Renesas BA Project
Renesas RA C/C++ Project
CiC++ == (reate an executable or static library C/C++ project

for Alenesas RA.

@ =38 FA(N) > BT (F Fyutl
B 32 7oy HEBHEE
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3. Projectname IZ EEDRHEIFER L.

TR~ &Y LET,

"TIALE - O5—=2avOERICFIVvIEANEERE, TOD ) FOERBRRIETICR RSO

TWBNRRIZERESNET, EFEDGFICERLEZVGEEE, FzvIZHLTHRRE

JAN

RELTLE

ﬁ Renesas RA C/C++ Project

Renesas BRA C/C++ Project

Project Name and Location

Project name

FPE_RACE1_Tutorial

a X

@ 77k 0r-2aynERD)

¥You can download more Renesas packs here

C¥RA workspace¥FPB_RAOE1_ Tutonal

ooz rMEBET
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312 TNAR - Y—LEREEEA

Device and Tools Selection BEIE TIXLULTOLSIZHRELET .

1. FSP Version : REFRZEEIRLET,

Language : C ZZEIRLZFET,

Device Selection

FSP Version:  5.2.0

Renesas RA C{C++ Project

Device and Tools Selection

Board: Custom User Board (Any Device) e
Device: R7FACE1073CF]
Core: Ch23

Languages @C (OC++

B 3-4 T/INAR - Y—LEREHE

2. Board : —EMH 5 FPB-RAOEL &R L9,

(Core IZBEIMIIZERESNE T, )

FSP Version:
Board:
Device:
Core:

Language:

Device Selection

520

Custom User Board (Any Device) w

EK-RA4W1
EK-RAGE2
EK-RAGM1
EK-RAGM2
EK-RAGM3
EK-RAGM3G
EK-RAGM4
EK-RAGMS
EK-RABD!1
EK-RABM1
FPB-RAZE1
FPB-RA2E2

COD D&SCD

& 3-5 FINA R = Y— LR EE
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3. Toolchains MEXFE : “GNU ARM Embedded"#:ZE R L ET, N—2ParD—E&Y. RFREERLE

?—o

Toolchains

GMNU ARM Embedded
LLVM Embedded Toolchain for Arm

I 13.2.1L.arm-13-7 b

B 3-6

4. Debugger MR : J-Link ARM % 3%iR

FINA R = Y— )LREEE

LET,

Debugger
J-Link ARM

3-7

REFET T,

5. FEESTDRE

FINA R = Y— LR EEE

FHELT IR~ 29UV I LET,

Q Renesas RA C/C++ Project

Renesas RA C/C++ Project

Device and Tools Selection

Device Selection

FSP Version: | 5.2.0

Board Description

Fast Prototyping Board for RAOE1 MCU Group

Visit https://www.renesas.com/ra/fpb-ralel to get kit user's

manual, quick start guide, errata, design package, example

Board: FPB-RACE1 | K.
Device: RTFACE1073CF) e
Core: CM23

Language: ©@C OC++

Device Details
TrustZone No
Pins 3z
Processor Cortex-M23
Toolchains Debugger
GNU ARM Embedded J-Link ARM ~
LLVM Embedded Toolchain for Arm
13.21.arm-13-7 ~
@ <E3(8) TE Ut
B 3-8 TF/INAR-Y—ILEREEE
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313 EINRT7—T4 779 FRE
A7 TV —230 /) —bTETOTSLHOOEITI7FAILEERLET DT Executable ZEIRL F
7.

RTOS [XfELVERHADT NoRTOS #EIRLET,

(R~ ED VYO LES,

ﬁ Renesas RA C/C++ Project

Renesas RA C/C++ Project 8
Build Artifact and RTOS Selection

Build Artifact Selection RTOS Selection

0O Executable Mo RTOS ~
* Project builds to an executable file

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

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

B 39 ELNK7—T42777 FREEE
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314 FTUTL— 24 TDOETE
1. X7TVHr—232/ — b TIXFSPDEWVAER Z T L EFI D TSEIL Bare Metal - Minimal
FEIRLET., TD%&. H8TI1 20) v LTLESLY,

& Renesas RA C/C++ Project O *

Renesas RA CfC++ Project

Project Template Selection

Project Template Selection

O (—} Bare Metal - Blinky
Bare metal FSP preject that includes BSP and will blink LEDs if available. This project will initialize clocks, pins, stacks, and
the C runtime environment.

[Renesas.RA.5.2.0.pack]

o (_-} Bare Metal - Minimal
; Bare metal FSP project that includes BSR This project will initialize clocks, pins, stacks, and the C runtime envirenment.
[Renesas.RA.5.2.0.pack]

Code Generation Settings
B Use Renesas Code Formatter

@ <E3(B) RANN £t

3-10 FrFTL—FrE2 4 TOREEE

2. R—=ARY T4 TEEARTORY TT7YITHRAEETOT, [N—RRI T4 TZHI 2V Y
JLEY,
¥ TWWA1 22Uy LTHREHY FEA,

&8 Bariohh /-2 T TEBET TV e

FSP Configuration J(-AX I T4 JEBEETH 7

O=lZnEEEERTIR)

| /=277 7EE<O) | LLEN)

B 311 Fo7L—roA4 TOXREET
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3. A Y rOERMNTET LELT .

| -4~

v 125 FPB_RACE1 Tutori
> @ Includes

5 ra_gen

8 src

& Debug

= racig

= script

48 configuration,
(%) FPB_RAQE1 Tu
> (@ Developer Assi

0 70054- [ BE
RAFSP

Extracted file:
Extracted file:
Extracted file:
Extracted file:
Extracted file:

Extracting from
Extracted file:
Extracted file:
Extracted file:
Extracted file:
Extracted file:
Extracted file:
Extracted file:

& Fov5+-17270

[ ra workspace - FPB_RAGE1 Tutorial/configurationami - € studio
TrAMF) REE FE-HN)

(A) JOTZTNP) Renesas Views R} RenesasAl 91YFIW)  NILT(H)
2 1 i@ Q-
X B85 Y §

ial

xml
itorial Debug_Flatlaunch
istance

@ Z-T59F- | R | B I0U-I X | 18 FUT

ra/arm/CMSTS_S/CMSIS/Core/Include/pmy_armvs.h
ra/amm/CHSTS_5/CMSIS/Core/Include/core_armv
ra/arm/CHSTS_5/CHSIS/Core/Include/core_cm.h

: ra/arm/CMSIS_5/CMSIS/Core/Include/cors_cm23.h

: ra/arm/CUSIS_5/CHSIS/Core/Include/core_cm33.h

: ra/azm/CMSTS_5/CMSIS/Cors/Include/core_cml.h

+ ra/arm/CHSIS_5/CHSIS/Cors/Include/emsis_armclang_ltm.h
: ra/arm/CHSIS_5/CHSIS/Core/Include/core_starmcl.h

ra/arm/CHSTS_S/CMSIS/Core/Include/cmsis_armcc.h
pack: Renesas.RA.5.2.0.pack

ra/fsp/inc/fsp_version.n

ra/fsp/inc/apifbsp_api.h
ra/fsp/inc/api/r_ioport_api.n
ra/fsp/inc/api/fsp_common_api.h
ra/fsp/szc/bsp/cmsis/Device/RENESAS /Include/ system.h
ra/fsp/src/bsp/cnsis/Device/RENESAS/Include/renesas. h
ra/fsp/s1G/r_i0port/T_ioport.c

= O |[iF [FPB_RACE1_Tutorial] FSP Configuration X

Summary

Project Summary

Board: FPB-RADE1
Device: RTFAQE1073CFJ

Toolchain: GCC ARM Embedded

Toolchain Version: 13.2.1.arm-13-7

FSP Version: 520

Project Type: Flat

Location: CIRA_workspace/FPB_RAOE1 Tutorial 5

Selected software components

Board Support Package Common Files V520
110 Port v5.20
Arm CMSIS Version 5 - Core (M) V5.9.04renesas 1.fsp.5.2.0
Board support package for RTFAOE1073CFJ  v5.2.0
Board support package for RAOET v6.20
Board support package for RAOET - FSP Data v5.2.0
Board support package for RAOET - Events  v5.2.0
RAQE1-FPB Board Support Files v5.2.0

o|2[S)

Summary | BSP [ Clocks| Pins| Intermupts | Event Links| Stacks| Components

- o

x

5 | EC/CH+ [ FSP Conbguration | 15 /(97
=0

Generate Project Content

RENESAS

"

B 312 Fo7L—rE4 TOREET
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3.2 FSP Configurator %5
FSP Configurator #FH LV T, Y RATLDY By I RENL, EOEEONIREZITVET,

3.2.1 FSP Configurator EiEDMEUH L A%

Jazy k- THRTA—5—0 configuration.xml Z 74 ILEZTILY ) v o LT,

353—0

REEBmZERTL

€ RA workspace - FPB_RADE1 Tutorial/configurationsami - & studio - 9 X
THAMR) EEE) FE-HN) BB TOSIINP) RenesasViews ETR) RenesasAl SquFoM) ALT(H)
| -]~ =] EX g5 v Qv Qi@ | B CC+ [ FsP Configuration | 5 F/(v7
Ity Fo¥sh- 17270 x 5% T § = O ||k (FPB_RACEI_Tutoriall FSP Configuration X =0
15 FPB_RACE Tutorial Summary
> i) Includes Generate Project Content
> Br
> 5 ragen Project Summary A
> B s
> & Debug Board: FPB-RAET RENESAS
> &t Device: RTFAOE1073CFJ
Toolchain: GCC ARM Embedded
Toolchain Version: 13.2.1.am-13.7
— bug Flatlaunch
> (?) Developer Assistance FSP Version: 520
Project Type: Flat
Location: CuRA_workspacelFPB_RAOE1_Tutorial </
Selected software components
Board Support Package Common Files v5.2.0
10 Port v5.2.0
Am CMSIS Version 5 - Core (M) v5.9.0+renesas 1.f5p.5.2.0
Board support package for RTFAOE1073CF)  v5.2.0
Board support package for RAOET v5.2.0
Board support package for RAOET - FSP Data v5.2.0
Board support package for RAOET - Events  v5.2.0 ¥
RAOE1-FPB Board Support Files v5.2.0
o|2[¢)
Su BSP| Clocks| Pins| Interrupts| Event Links| Stacks | Components
B 701654~ |2 B8 | @ 2e-+TI50F- |47 8% B U-I X | 36507 R ME2-8-=0
RAFSP
Excracted file: ra/arm/CMSIS_5/CMSIS/Core/Include/pms_arm
Extracted file: ra/arm/CHSIS_5/CHSIS/Core/Include/core armvelmml.n
Extracted file: ra/arm/CHSIS_S/CHSIS/Core/Include/Core_cm7.h
Extracted file: ra/arm/CUSIS_S/QUSIS/Coze/Include/core armvemml.n
Excracted file: ra/arm/CMSIS_S/CMSIS/Core/Include/mpu_armv7.h
Extracted file: ra/arm/CHSIS_5/CMSIS/Core/Include/core _cm23.h
Extracted file: ra/arm/CHSIS_S/CHSIS/Core/Include/core cm3s.n
Extracted file: ra/arm/CHSIS_S/QUSIS/Coze/Include/core_cml.h
Excracted file: ra/arm/CMSIS_S/CMSIS/Core/Include/cmsis_armclang ltm.h
Extracted file: ra/arm/CHSIS_5/CMSIS/Core/Include/core_starmel.h
Extracted file: ra/arm/CHSIS_S/CHSIS/Core/Include/Cmsis_armce.h
Extracting from pack: Renesas.RA.5.2.0.pack
Excracted file: ra/fsp/inc/fsp_version.h
Excracted file: ra/fsp/inc/api/bsp_api.h
Excracted file: ra/fsp/inc/api/r_ioport_spi.n
Extracted file: ra/fsp/inc/api/fsp_common_apl.n
Extracted file: ra/fsp/sro/bsp/cmsis/Device/RENESAS/Include/system.n
Extracted file: ra/fsp/sro/bsp/cmsis/Device/RENESAS/Include/zenesas.h
Excracted file: ra/fsp/src/r_ioport/r_ioport.c

3-13

FSP Configurator EEORESH L

RO1AN7315JJ0100 Rev.1.00
Mar.27.24
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322 JRvyYREER

1. “Clocks’2 F&BERLTY/ OV IV REEBEBEREET . T 74N PEEBUTOLSIZGE>TVSIE
EHRLET.
Zo0v I DRBERAVENTREATVET,

9% [FPB_RAOE1 Tutorial] FSP Configuration

Clocks Configuration

HOCO 32MHz ~ —= HOCO Div /1 ~ — ICLK Src: HOCO v > ICLK 32MHz
MOCO 4MHz —= MOCO Div /1 ~ [ TAU CKOO Div /1 ~ —= TAU CK0O 32MHz
X1 20MHz —= X1Div /1 ~ [ TAU CKO1 Div /1 ~ —= TAU CKO1 32MHz
SUBCLK 32768Hz = [ TAU CK02 Div /2 ~ —=( TAU CKOZ 16MHz
LOCO 22768Hz > TAU CKO3 Div /256~ —=> TAU CKO03 125kHz
CLKOUT Disabled ~ —> CLKOUT Div /1 ~ —>| CLKOUT 0Hz

UARTA Src: Disabled  ~ ——————————————————> UARTA UTA0 0Hz

TML32 FITLO Disabled ~ ———————>{ TML32 HITLO OHz

TML32 FITL1 Disabled ~ ——————>{ TML32 FITL1 OHz

TML32 FITL2 Disabled ~ ————————>{ TML32 HITL2 OHz

“= FSXP Sre: SUBCLK. ~ FSXP 32.768kHz

Summary le Clocks l; Interrupts| Event Links | Stacks| Components

3-14 0Oy o REET

2. SEMERTATOP Y FTIL500ms BHAEERLET ., #EEo 0w o CKOO A 32MHz DEFE TIEE
RTEEFRADT, 625kHZz FTH Y/ AV I THEIRLERHBY ET,
TAUCKOODiv/ILZ#Z Y wo L. YR MM S TAU CKOO Div /512 Z&IRLET,

{5 [FPB_RAOE1 Tutorial] FSP Configuration 3¢

Clocks Configuration

HOCO 32MHz ~ — HOCO Div /1 ~ —> ICLK Src: HOCO ICLK 32MHz

MOCO 4MHz —= MOCO Div /1 ~ TAU CKoo Div /1 ~ —= TAU CKOOD 32MHz
TALI CKOO Div /1

- TAL CK0O Div /2
— / “ / —

X1 20MHz X1 Div /1 TAU CK0O Div /4 TAU CK01 32MHz
TALI CKOO Div /8

SUBCLK 32768Hz = TAU CKoa Div /16 > TAU CK02 16MHz
TAU Ckoo Div /32
TAL CK0O Div /64

LOCO 32768Hz TAU CK0O Div /128 —> TAU CK03 125kHz

TAU CK0O Div /256

TAL CK0O Div /512

CLKOUT Disabled ~ ~|TAU CKoo Div /1024 > CLKOUT OHz
TAU CK0O Div /2048

UARTA Src: Disabled  + ——{TAU CKO Div /4095 1> UARTA UITAO 0Hz
TALI CKDO Div /8192

TALI CKDO Div /16384

TML32 FITLO Disabled ~ ——{TAU CK0O Div /32768 |—5{TML32 FITLO 0Hz

TML32 FITL1 Disabled ~ —————————— TML32 FITL1 0Hz

TML32 FITLZ Disabled ~ ———————> TML32 FITL2 0Hz

> FSXP Src: SUBCLK ~ FSXP 32.768kHz

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

B 3-15 4 Ay 8TEEE
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3. TAU CKOO ft#ao Oy o h 62.500kHz [ > TWBA I E#HERLET,

45 “[FPB_RACE1 Tutorial] FSP Configuration X

Clocks Configuration

HOCO 32MHz ~ —= HOCO Div /1 ~ —== ICLK Src: HOCO
MOCO 4MHz —= MOCO Div /1 ~

X1 20MHz —= X1Div /1 ~

SUBCLK 32768Hz =

LOCO 32768Hz

~> FSXP Src: SUBCLK ~

CLKQUT Disabled

TAU CKoo Div /512

TAU CK01 Div /1

TAU CKoz2 Div /2

TAU CK03 Div /256

~ — CLKOUT Div /1

UARTA Src: Disabled  ~+ —————————> UARTA UTAD OHz

TML32 FITLO Disabled ~ ————————————————> TML32 FITLOOHz

TML32 FITL1 Disabled ~ ————————— = TML32 FITL1 0Hz

TML32 FITL2 Disabled ~ ————————> TML32 FITL2 OHz

ICLK 22MHz

~ —fi= TAU CK00 62.500kHz

~ —= TAU CKO1 32MHz

~ —= TAU CK02 16MHz

~ —= TAU CK03 125kHz

~ — CLKOUT 0Hz

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

FSXP 32.768kHz

323 EVDEHE
1. TPins] 27,
PO08 #:ERLET,

3.1.2 TIR4 X - Y=L
RESESNATLET,

B 3-16 40O

w4 & EEm

Mg FHge] % J &5E IR L. Pin Selection O—&H S LEDL [TE|Y Z=>TWLV 3

BEEE] TR—FEZBRLTLEH. —BOIRF(E L URILEOAR D

PO08 X “LED1"E WS L URILARESNTEY ., TATSLRERICCDEFZFERATHIEMNT

%ia-o

Pin Configuration

Select Pin Configuration

i:—"':_-“ *[FPB_RACE1_Tutorial] FSP Cenfiguration

_Q Export to CSV file E‘ Configure Pin Driver Warnings

P CIDckI Pins IIterrupts Event Links | Stacks | Components

FPB-RACE1 w| Manage configuraticns... B Generate data:  g_bsp_pin_cfg
Pin Selection = ¥ = /%  Pin Configuration
Type filter text Name Value Link
- 7 Ports Symbaelic Name LED1
v ¥ PO Comment GREEM_ARDUING_A4
~ poge Mode Output mode (Initial Low)
+ Pooe Qutput Type cMos
¢ POl0 Drive Capacity L
< PO ~ Input/Output
¥ Po12 Poos ¥ BRI
+ P013
+ PO14
¥ PO15
» ¥ P1
» ¥ P2
» v P3
> v P4 Meodule name: Pooe
> P Port Capabilities:  ADCO: ANOD2
s« (Other Pins
R

B 3-17 ErniREEmE

RO1AN7315JJ0100 Rev.1.00
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2. POO08 [Z#EAIREEZF mUT(High HA)E T B8, Mode DIEZE Y X F—EM S  TOutput mode (Initial

High)l IZLZEY,

-

w0 *[FPB_RADE1 Tutorial] FSP Configuration ¢

Pin Configuration

Select Pin Configuration

FPE-RAQE1

m Export to CSV file  [5-] Configure Pin Driver Warnings

Manage cenfigurations...

Pin Selection

Type filter text

= |%  Pin Configuration

B Generate data:  g_bsp_pin_cfg

MName

~ « Poris
v ¥ PO
o

4L 6 4 45

Pooa
PoOO9
Po10
Po11
Po12
Po13

Symbelic Name
Comment
Mode
Output Type
Drive Capacity
w Input/Cutput
Poos

Value Link

LED1
GREEN_ARDUING_A4
Output mode (Initial Hic w

Disabled

Input mode

Cutput mode (Initial Low)
' Initial High)

3. POO9(LED2)IZ#EAIK A

ZHKT(Low D) ET B1=8. UITD

3-18 EVOHREEE

JREELFET,

1} *[FPB_RACE1_Tutorial] FSP Configuration >

Pin Configuration

Select Pin Configuration

FPB-RAQE1

v

_iﬂ Export to CSV file  [EZ) Configure Pin Driver Warnings

Manage configurations...

Pin Selection

Type filter text

= 1% Pin Configuration

@ Generate data:  g_bsp_pin_cfg

MName

W

L 4 4 & 4

w « Pors
v ¥ PO

Pooe
Poog
PO10
PO
Po12

[P

Symbolic Name
Comment
Mode
Output Type
Drive Capacity
v Input/Cutput
Foog

Value Link
LED2

GREEN_PMOD1_CS53_GPl...
Output mode (Initial Low)

CMOS

B 3-19 ErOREE@

RO1AN7315JJ0100 Rev.1.00
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324 B4 iiEE

= —1]

ax &

1.

“‘Stacks”® T7&BIRLET ., COBEETH A YOREZEMLTWLEFET,

Bl ®-4-

~ 15 FPB_RAOE1 Tutorial

> @) Includes

RN

5 5 ragen

> @ sre

> @ Debug

> & racfy

> B script
¢ configuration.xml
X FPB_RACET

=]

& Jo3moh-17270-5- X

launch

6 R workepace - FPB_RAOE1 Tutoriaconfigurationsam < studi
FUD REE FEF-MN) BFQ) FOITZMR) RenesasViews

=

EHFR RenesasAl UFOM) ALFE)
45+ Qv
5 % Y § = O |/ *[FPB_RACE1 Tutorial] FSP Configuration X
Stacks Configuration

Threads = HAL/Common Stacks

& g ioport /O Por

& g ioport /0 Port (rioport)
(Tioport)

[©)

- a x

& | B C/crs |81 PSP Confuration | 45 71657
=0

Generate Project Content

£) New Stack >

5 (2) Developer

Objects

Summary |BSP | Clocks  Pins [ Intermupts Eventurl Stacks lmpnnents

O Jortro- |2 M | @ A3-b-T5u7- |4 #m | B 20s- X |3 7Ky
RAFSP

Extracted file: ra/arm/CHSIS_5/CMSIS/Core/Inclu
Fyrrocred £ilc: ral/armiCHSTS S/CMSTS/Core/Tcim

B 3-20 %4 THEEDREE®

2. INew Stack] ##d &, HE—BELARTINEITNDT, [Timers]

Channel, 16-bit and 8-bit Timer Operation (r_tau)] DIBIZEIRLET .

HAL/Common Stacks

47 g_ioport I/O Port
(r_ioport)

@

Clocl (r b oY

Timer, Independent Channel, 16-bit and 8-bit Timer Cperaticn (r_tau) I

-
Timer, Simultanecus Channel Operation (r_tau_pwm)

4| Mew Stac' ~

> [Timer, Independent
o
Generate Project Content
Al >
Analog »
Audio >
Bootloader >
Connectivity »
DSP >
Input »
Menitoring »
Motor >
Networking »
Power >
Security »
Sensor >
Storage »
System »
Timers >
Transfer >
4" Search..

K 3-21 24 <#iEDRTEEE

RO1AN7315JJ0100 Rev.1.00
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3. g_timer0 EVWSAFDRAZ v IMEBMEINTWNSZ L&

RLES,

7anT4—] D4V FIERRLEZKET g_timer0 @70 v %20 ) vod5hE. 24 TDFEHML

REBBERTLET,

& RA workspace - FPB_RAQGET Tutorial/configurationzm| - & studio
TrME) BEE FE-MN) BFQA) TOVIIME) RenesasViews
H ®-%- 5] EX:
& F0YIoh-I7270-5- X

~ =% FPB_RACE1 Tutorial

> G Includes
>Bra

Q-

> = Debug
s > rachg
> B seript
4 configuration.xml
[X] FPB_RAOE1_Tuterial Debug_Flat.aunch
» (2) Developer Assistance

(S

BB | @ A7-h-I507-| 47 8F | B WYU-Ib | 45 7/

EfTR) Renesas Al DqUEIW)  ALTH

4k *[FPB_RAOE1_Tutorial] FSP Configuration X

Stacks Configuration

Threads = HAL/Common Stacks
~ &F HAL/Common — ;i .
48 g_ioport I/ Port (r_ioport) & (gJ_DPDRVD Port # Ig'iwm lrﬂ()ﬁmﬂcha "
p r_ioport) it Chany
4 g_timerd Timer, Independent Channel, 16-bit and 8-bit 1 16-bit and 8-bit Timer
o) (@) Operation (r_tau)

Objects

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

piaticat

~ Common

Settings
APl Info.
Parameter Checking
Pin Output Support
Pin Input Suppert
~ Module g_timer0 Timer, Independent Channel, 16-bit and 8-bit Timer Operation (r_tau)
> General
> Input
> Qutput
> Interrupts
~ Pins
Tioo
T000

&

Default (BSP)
Disabled
Disabled

<unavailable>
“<unavailable>

3-22 B4 IHEEDRTEEE

T TANRTFA—194 2 FORRDIMLHENEEIE. e2studio DA =a—N— 5D s U KRy |»TEa—
NDRFR] = T7ANTF1—)] ZBRTBERTLET,

Q RA_warkspace - FPB_RAOE1_Tutorial/configurationxml - € studio
J74IE) EEE FEF-RN) #F(A) FOUITHP) RenesasViews =iT(R) Renesas Al U4YVEYW  ALTH)
R R =] | &f | R4 v Gy~ FRIAUEI(N)
&y Foyzok-19270-5- X 745~ > {} “[FPB_RACE1 Tutorial] FSP Configuration 3
< - a8 >
vz F_PB-RAOELT“D”‘EI Starks Confinuratinn
> % Includes F1-DERW > @ Av-kTe-
> ra . T,
s &8 ra_gen 1=2R7717(R) > J05h k- I9A70-5-
> 8 - FEr-237(G) , B TV
» (= Debug - .
e et — 20D ft(o).. At+37h+0Q

B 3-23

24 THREDREE @

RO1AN7315JJ0100 Rev.1.00
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4. General M)A +ERRLET, COEERTERBYLEIATDEEZTITVET,

O ForiF+- x |2 8| @ Av-h-T597- | 47 85| B 20y-IL | 3 7Y
g_timer0 Timer, Independent Channel, 16-bit and 8-bit Timer Operation (r_tau)
Settings ForF iE
APl Info w Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
w Module E_timerﬂ Timer, Independent Channel, 16-bit and 8-bit Timer Operation (r_tau)
w (General
Mame g_timerQ
Channel o
Function Interval Timer
Bit Timer Mode 16-bit timer
Operation Clock CKoo
Pericd (O 10000
Period Unit Raw Counts
Period (Higher 8-bit timer) O 100
Pericd Unit (Higher 8-bit timer) Raw Counts
» Input
» Output
» Interrupts
w Pins
Tioo <unavailable=
TO00 <unavailable=

B 3-24 A4 IHEEDHREED

5 [FLWHIZ, FARED 21— ILDARTZRELET,
Name: 24/ Y ED 12— ILDARZEHRELFET, SEIE MyTimer] EWSARITERLET,

w» Maodule g_timerD Timer, Independent Channel, 16-bit and 8-bit Timer Operation (r_tau)
w (zeneral
Mame MyTimer
Channel 0
3-25 &4 IHBEDREEM®
R0O1AN7315JJ0100 Rev.1.00 Page 19 of 42
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6. fITTTRNDEEZEELFET,
Channel : A3 % TAU O F v > RILES
SEEFryoRIL0EZERALET, 0] ZHELET,
Function : A3 % TAU F+ > RILD#ERE

SEIEA 2 Z—NILEFATEFERALET, [linterval Timer] #ERLFET,

Bit Timer: A9 5 TAU F¥ U RILDAIVFEY M
SEIF16 Ey MEEERALET, [l16-bittimer] #FIRLET,
Operation Clock: T % TAU F¥ U RILICHET H9 090 #RE
S[EIE CKOO ZEALEY ., lCKO0I ZERLET .
Period / Period Unit : 16bit # 4/ Y #F AT SEDEAMZHRELET .

4 [Ed 500ms E#AZES =8
Period = 500
Period Unit = Milliseconds
EERELET,

~ General
Mame
Channel
Function
Bit Timer Mode
Operation Clock
Pericd
Period Unit
Pericd (Higher &-bit timer)
Pericd Unit (Higher &-kit timer)
» Input
5 Output
s Interrupts
v Pins

v Module MyTimer Timer, Independent Channel, 16-bit and &-bit Timer Cperation (r_tau)

My Timer

Q

Interval Timer
16-bit timer
CKoo

500
Milliseconds

Milliseconds

Raw Counts
Manoseconds
Microseconds

Seconds
Hertz
Kilohertz

Bl 3-26 &4 H#BED R EMED

7. RICBIYRAADHREZETVET,
Interrupts M) R b ERRLET,

~ Interrupts
Setting of starting count and interrupt

Callback MULL
Interrupt Pricrity Disabled
Higher 8-kit Interrupt Pricrity Disabled

Timer interrupt is not generated when

B 3-27 24 <#EDRTEEE

RO1AN7315JJ0100 Rev.1.00
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8. Callback [ZA—HAEEARELE Y AALBEKERELET .
TI7AILERED INULL] (FEETIEBDLLNEEZEKRLET,
SEIX TMyISR] EWSAROI—ILANY IBEBEEERLET,

~ Interrupts
Setting of starting count and interrupt Timer interrupt is not generated when
Callback MylSR
Interrupt Pricrity Disabled
Higher B-bit Interrupt Pricrity Disabled

3-28 A A THRED R FEEM

9. Interrupt Priority IZE|YIAABEEZHRELEFT,
T 74 )L k@ [Disabled] IFEIYAAZLEZFZEKRLET,
SEIZEYAHEFERLETDT, Priority 0~3 OVWTFhAMIRELET,

w Interrupts
Setting of starting count and interrupt Timer interrupt is not generated when countin
Callback MylSR
Interrupt Pricrity Priority 3
Higher 8-bit Interrupt Priority Priority 0 (highest)
w Pins Priority 1
Priority 2

TIoo
TO0O Disabled

B 3-29 &4 IHEEDREED

Timer MFXREIFLULETT,

10. SEOTOY 5 LERCTHELERFEIFTET LELZDOT, [Generate Project Content] R4 V&L
'C a— F‘E]ﬁ L/ i?—o

Q = | Bg C/C++ {8 FSP Configuration & T/(v7
= O
O

Generate Project Content

%] New Stack > % Extend Stack > 3] Remove

Bl 3-30 &4 <HEED R TEEE

R0O1AN7315JJ0100 Rev.1.00 Page 21 of 42
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11. Configuration.xml 7 7 4 JLIZREFET AN ESIZERSINFEITOT MEiT) "2V ERLTRELE

d—o

ﬁ Generate Project Content
Configuration must be saved before generating project content.

Proceed with save and generate?

[ Always save and generate without asking

Foull

Pt

3-31 A A THRED R FEEM

RO1AN7315JJ0100 Rev.1.00

Mar.27.24

RENESAS

Page 22 of 42



RAOEL1 ' )IL—F FPB-RAOE1 Fa— kU 7IL

33 a—TFT42Y
main 7045 54, BYAHBEBIZO—FEERELET,

EETILINREILUTORY TY,
- main 7045 L

24T DES & M
-EYrATOT S A

LED ¥ 0t H R ERALE

3.3.1 main 7O45 S5 LNOEE

1. FSP#FEAT S5E. A—YMNEBRITET77/I)LIE TR Y T+ LA ¥srcvhal_entry.c T,
hal_entry.c 24 IV v LT, Z7A4ILERAEET,
5 FO0YIOR-I7270-5- %
w Tl-ﬁ FPE_RAOE1_Tutorial [Debug]
3 [ Includes
y 2 ra
» 2 ra_gen
w [ src
» g hal_entry.c
5 2= Debug
» [= ra_cfg
w [= script
[L| fspuld
ﬁ_‘# configuraticon.xml
¥| FPE_RAOET_Tutorial Debug_Flat.launch
=| ra_cfg.txt

» (7) Developer Assistance

B 3-32 main 7A4 S LOEEET

2. hal_entry.c @ void hal_entry(void)DHIZY —Xa— F#&EBLTLEFET,
10 R— FDFEAE (F hal_entry BABAFUH I N SFNCETINEFTOT, BRFETYT,
XEEORBTRINEZHAIE., V—RXRI—FPBEYTHSILERLTHEY., BERLTHFEVLEE

Ao
“wvold hal entry (void)
{
add ur m code here
= #1f BSF TZ SECURE BUILD
/* Enter non-secure code *
R _BSP NonSecureEnter():
#endif|
B 3-33 main 70435 LOEEET
R0O1AN7315JJ0100 Rev.1.00 Page 23 of 42
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3. FY. FSPHRHY HEMHNER

fsp err t err;

LTLWARYEDEHREEELET .

ERBLEYS,

“wvolid hal entry(void)
{

: add your ow

fsp err t err;

3-34 main 7RSS LOELEER

4. RIZAARDA—TUBEABERELFET,
rM7Raozy b TH9RTA—5—] 942 K7(2%H 5 Developer Assistance] D) X %< &
324 B4 YHBEDHRTE] TRELFEZATED 2 —I)L MyTimer BRTRENET,

SHIZYRMERHCE, BHE—ELRTINET,
24X EF—T T BEHIE R_TAU_Open()TT, YIRTDEHMEY—RIF7AILIZES VI T

vRErRRYTLET,

» [ hal_entry.c
» [z Debug
» = ra_cfg
w (= script
[L] fsp.ld

£ configuration.xml

¥| FPB_RADE1 Tutorial Debug_Flatlaunch

=| ra_cfg.txt
~ (2) Developer Assistance

® * main() is generated by the RA Configuration e

“wvoid hal entry(void)
{

7n code here

/ : add your own r
fsp_err_t err;
Al

~'#if BSP TZ SECURE_ BUILD

Enter non-secure code

R BSP NDDSECUIEEDEEI ():

~ & HAL/Common
> 42 g_ioport I/0 Port (r_ioport) gendif
~ & MyTimer Timer, Independent Channel 16-bit an #Tmer Operation (r_tau) ¥
p_ctrl, timer_cfg_t const *const p_cfg)
® * This function is called at various points dur

~ @ fsp err t R_TAU Open(timer ¢

i Call R_TAU_Open()
s @ foroore # B TAIN Shanltimer rtrl # *ronctn ctll Erles]

B 3-35 main 7A4Y S5 LOEEH

“woid R BSP WarmStart (bsp warm start event © even

5. Y—ROA—KIZA—TUE#HIREREIIFET,
LTHELIET, RAXEZEAREI—FEERLET,

EAICRYEZ#EEE Z .
@ * main() is generated by the REA Configuration editor ai
“wvoid hal entry(void)
{
: add your own code here

fsp err t err;

err = B T&U Cpen (aMyTimer ctrl, &MyTimer cfg):

B 3-36 main 7A4S LOEEET

Page 24 of 42
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6. 7T, 24/YDRE—AKZERELFT,
A5 — FE#IE R_TAU_Start()TY,

BLELSIC, RORTY—RIT7A4ILAD R_TAU Open()BBMTEUE LD TIZCFS Y I 7rRErEOy

TLET,

> (= Debug
> [= ra_cfg
w [ script
L] fsp.id
*;0_:} configuration.xml
|| FPB_RADE1_Tutorial Debug_Flat.launch
|2 ra_cfg.txt
w (7 Developer Assistance
v i HAL/Common
> & g_ioport I/0 Port (r_ioport)
~ My Timer Timer, Independent Channel, 16-bit and &-bit Timer Operation (r_tau)
v @ fsp_err_t R_TAU_Open(timer_ctrl_t *const p_ctrl, timer_cfg_t const *cons
£ Call R_TAU_Open()
~v @ fsp_err_t R_TAU Stop(timer_ctrl_t “const p_ctrl)
2 Call R_TAU_Stop()
v @ fsp_err_t R_TAU_Start(timer_c
£ Call R_TAL._Start()

nst p_ctrl)

= - mMalll|] 1S5 goleraced Dy Che RA CONL1gUraciol caitor
“wold hal_entry(veid)
{
: add yvour own code here */

fsp_err_t err:
err = R_TAU Cpen(&sMyTimer ctrl, &MyTimer cfg):

Call R_TAU_Start
~ #if BSP TZ SECURE BUILD
/* Enter non-secure code */
R_BSP_NonSecureEnter();
#endif

@ * This function is called at wvarious points during th
“wvolid R BSE WarmStart (bsp_warm start_svent_t event)

{

=. if (B0D FARM START PECET == syent)

B 3-37 main 7A4 S LOEEET

7. Y—ROA—FIZRA— FEHLEEINFET,

“wvoid hal entry(void)
{

Ll
(8
L
m

add your own ¢

fsp err t err;

2Ir

='#if BSP TZ SECURE BUTLD
Fi nter non—secure

R_B5P NonSecureEnter(}:
fendif

code

E_TAU COpen(&MyTimer ctrl,

err = R_TAU_StaIt(&HyTimEI_ctrlj4

I
m

sMyTimer cfg);

3-38 main A4S LOREEE

RO1AN7315JJ0100 Rev.1.00
Mar.27.24
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8. F—TUBH. RA—FEAMPEERTERLEGEEERET 57012, BHFUH L&

while (err);

EERELTHZET., BERTLEESIEICOXTERIL—TLET,
Ff-. EERTOERE man L—TE2E2ET 510
while (1)

{
__NOP();

}
ERELEY,

hal_entryBI$ DY —Ra—FIZUTO LS IZHYFET,

& * main() is gener
“wvoid hal entry(void)
{
: add your own co

fsp err t err;

err = B TAO Open (sMyTimer ctrl, &MyTimer cfg):
while (exx);

err = R TAU Start (dMyTimer ctrl);
while (exr):

= while (1)
{
__NOE{():

~#1f BS5P TZ SECURE BUILD
! E:t;: :c:—;ec::e code
R _B5SP NonSecureEnter():
fendif

B 3-39 main 70435 LOEEEHT
9. 8ETHOABETIFAITEHEHLEYT, (REEBH»DESDI— FIZBRLTULEY)

void hal entry(void)

{
/* TODO: add your own code here */

fsp err t err;

err = R _TAU Open (&MyTimer ctrl, &MyTimer cfqg);
while (err);

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

while (1)
{

__NOP();
}

R0O1AN7315JJ0100 Rev.1.00
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3.3.2
1.

B YAATOHS LOERE
BYAHTOT S LERBBLET,
Developer Assistance D) A kM2 4 TED 2
AILDRETICKS VI ToRFAYTLET,

BT 5T 7AILIEEIEHE hal_entry.c ELET,

—JL® TcCallback function definiton] Y —X 7 7

~ Developer Assistance
v it HAL/Common
y A4 g_ieport I/O Port (r_ioport)
~ & MyTimer Timer, Independent Channel, 16-bit and &-bit Timer ¢

v @ fsp_err_t R_TAL Open(timer_ctrl_t *const p_ctrl, timer_cfg_
= Call R_TAU_Openl()

v @ fsp_err_t R_TAU Stop(timer_ctrl_t "const p_ctrl)
= Call R_TAU_Stop()

~ @ fsp_err t R_TAU Start(timer_ctrl_t "const p_ctrl)
= Call R_TAU_Start()

v @ fsp_err t R_TAU Reset(timer_ctrl_t "const p_ctrl)
B Call R_TAU_Reset()

v @ fsp_err_t R_TAL_Enable(timer_ctrl_t *const p_ctrl)
= Call R_TAU_Enable()

~ @ fsp_err_t R_TAU Disable(timer_ctrl_t “const p_ctrl)
= Call R_TAU_Disable()

~ @ fsp_err t R_TAU PericdSet(timer_ctrl_t "const p_ctrl, uint32
= Call R_TAU_PeriodSet()

v @ fsp_err t R_TAU DutyCycleSet(timer_ctrl_t “const p_ctrl, uir
B2 Call R_TAU_DutyCycleSet()

v @ fsp_err_t R_TAL InfoGet(timer_ctrl_t *const p_ctrl, timer_ini
ps Call R_TAU_InfoGet()

w @ fsp_err_t R_TAU StatusGet(timer_ctrl_t *const p_ctrl, timer_
B2 Call R_TAU_StatusGet()

~ @ fsp_err_t R_TAU _CallbackSet(timer_ctrl_t *const p_api_ctrl,»
= Call R_TAU_CallbackSet()

v @ fsp_err t R_TAU Close(timer_ctrl_t "const p_ctrl)
B2 Call R_TAU_Close()

[ PO (O O (O (O O (O . .

1 on

I T R Y

T N

E_FACI LP->DFLCTL = 1U:

#endif

= if (BSP_FARM START POST C
{

== gvent)

# C runtime environment

and sy

f# Configure

/ pins. */
E_IOPCRT Open (&g_ioport_ctrl,
= #if BSP_TZ SECURE_BUILD

FSE_CPP_HEADER
BSE_CMSE_NONSECURE_ENTRY void template_

/ Trustzone Secure Projects require at
=~ BSP_CMSE NONSECURE ENTRY wvoid template |
{

}
FSE_CPP_FOOTER

#endif

= Callback function definition

> Callbac

3-40 FYAAFATOYS LOEEEE

FSP T

=
axX

=

FE L0

—LY IEBESBENES,

COBEHIE 13.24 24 THBEDERTE ]

THRELMAY, 500ms ZEITHUHEINET,

COBBODOHIC LED REHAMEZEMLTHEET,

T1 FSP CPP_FOOTER
T3 fendif

5 /% Callback function */f

: add your own

& “wvoid MyISR(cimer callkback args_

Tt *p_args)

E 3-41 BYAATOHS LOREET

RO1AN7315JJ0100 Rev.1.00
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3. FSPORYERDOEMZEBLET,

fsp err t status;

Callback function

{

add
fsp err t status;

“wvoid MyISR(cimer callback args t€

*p_args)

B 3-42 EYAATAYSLOEEEE

4. LED DECOHENKREZHRAHFHLET,

VAt L OB R_IOPORT PlnRead()’C'é'o

Developer Assistance @ ') X kH 5 10 R—
SRSy I 7o RRARYTLET,

~s~

1—J)L® R_IOPORT_PinRead() %% Y ;A A& BN

~ (7) Developer Assistance
w g;'? HAL/Commen
~ 42 g_ioport 1/0 Port (r_ioport)

~ @ fsp_err_t R_IOPORT_Openlicport_ctrl_t “const p_ctrl, const iopc
5 Call R_IOPORT_Open()
fsp_err_t R_IOPORT_Close(ioport_ctrl_t "const p_ctrl)
#= Call R_IOPORT_Closef)
fsp_err_t R_IOPORT_PinsCfg(ioport_ctrl_t "const p_ctrl, const io
= Call R_ICPORT_PinsCig()
fsp_err_t R_IOPORT_PinCfglioport_ctrl_t "const p_ctrl, bsp_ic_p
t= Call R_IOPORT_PinCfg()
fsp_err_t R_IOPORT_PinRead|ioport_ctrl_t "const p_ctrl, bsp_io_
= Call R_IOPORT_PinRead()
fsp_err_t R_IOPORT_PortRead(iol
t= Call R_IOPORT_PortRead()
fsp_err_t R_IOPORT_PortWrite{ioport_ctrl ]
5 Call R_ICPORT_PortWrite()
fsp_err_t R_IOPORT_PinWrite(ioport_ctr_t "const p_i
= Call R_IOPORT_PinWrite()
fsp_err_t R_IOPORT_PortDirectionSet{ioport_ctrl_t "const p_c
= Call R_IOPORT_PortDirectionSet()
fsp_err_t R_IOPORT_PortEventinputRead(ioport_ctrl_t *const p_
= Call R_IOPORT_PortEventinputRead|)
fsp_err_t R_IOPORT_PinEventinputRead(ioport_ctrl_t *const p_c
= Call R_IOPORT_PinEventinputRead()
fsp_err_t R_IOPORT_PortEventOutputWrite(ioport_ctrl_t “const
= Call R_IOPORT_PortEventQutputWrite()
fsp_err_t R_IOPORT_PinEventOutputWrite(ioport_ctrl_t "const p
=2 Call B IOPORT PinEventCutoutWriteld

v 8

ctrl_t “const p_ctrl, bsp_ic,

nst p_ctrl, bsp_ic

if (BSEP WARM START FPOST
{

C runtime envir

Configure

R_IOPORT Open (&g ioport_ctrl,

pins.

LIOPORT CFG_MNAME)

© #if BSP_TZ SECURE_BUILD

FSP_CPP_HEADER
BSP_CMSE NONSECURE ENTRY void template nonsecure callabld

r Trustzone 5 e Projects reguire at least one =
= BSP_CHSE_NCNSECURE ENTRY void template nonsecure callabld

{

}

FSP_CPP_FOOTER

#endif

Callback functio
“wvoid MyISR(timer callback args t *p args)
{

: add your
fsp_err t status:

B 3-43 BEYRAATOYS LOREER

5. EVEBAHLOBENEESINFETS,
f* Callback functionm */
= void MyISR(timer callback args t *p_args)
{
: add your own code here *

fsp err t status;

status R _TOPORT PinRead (&g ioport ctrl, pim, p pin valuej:

B 3-44 FYAHTOJ S LOEREER

RO1AN7315JJ0100 Rev.1.00
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RAOEL1 ' )L—7
6. R_IOPORT_PinRead()M1TM kIZ

bsp io level t value;

ERBLFET,

7. R_IOPORT_PinRead()D % 2 5I#Z(FFHEAET ELES = “LEDL".
FI35IHICIEFEAE LR EHEMNIT 5ZEH (bsp_io_level tvalue)D7 FLRAZEHRELET .
R _IOPORT PinRead (&g ioport ctrl, LEDI1, &value);

status =
CEELETS,
}
= FSP_CPP_FOOTER
#endif

“void MyISR(timer

callb

{

vel t value;
R_TIOPORT_PinRead(&g_ioport_ctrl, LED1l, &value);

3-45 BYRAAHTOTS LOEREEE
‘“LEDI"E WS L URILIE, TR Y Y1) —O ra_cfg¥fsp_cfg¥bsp¥bsp _pin_cfg.h ICEE &SN TH

Y. hal_entry.c > SHBAEETT,
(BSP_IC PORT 00 PIN 08) /
(B5P_IO PORT 00 PIN 09) /*

8.

GREEN ARDUINC A4
GREEN FMCD1 CS53 GPIC10 ARDUINC A3

#define BN
#define LEDZ

3-46 FYAAFATOH S LOEEKEE

Page 29 of 42
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9. HEHHLI-EZRELTHATHIEZEH next_ledl IZHEHLET,
bsp io level t next ledl;

B

il

L. A L-fEZRELTHAT HUNBELRLET,

while (status);
if (BSP_IO LEVEL HIGH == value)
{

next ledl = BSP_IO_ LEVEL LOW;

}
else
{
next ledl = BSP IO LEVEL HIGH;
}

“void MyISR(timer callback args t *p args)
{

fe2p err t status;

bep io level t walue;
bep io level t mext ledl;
status = R _IOPORT PinRead (&g ioport ctrl, LEDL, &valus);
while (status) ;
= if (BSP IC LEVEL HIGH == walue)
{
next ledl = BSP I0 LEVEL LOW;

else
= {
next ledl = BSP IC LEVEL HIGH:

B 3-47 BYRAATOHS LOREER
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10. LED1 IZCEVH AT AN ZEMLET,
ELEEAHDEHKIE R _IOPORT_PinWrite()T9

I0 R— FEY21—)LD R_IOPORT_PinWrite)ZE| Y AHEEAIZFS v I 7o Ay TLET,

v (7) Developer Assistance 64
v ¥ HAL/Common 65
~ 42 g_ioport /O Port (r_ioport)
~ @ fep_err_t R_IOPORT_Open(ioport_ctrl_t "const p_ctrl, const iopc
b= Call R_IOPORT_Cpen()
~ @ fsp_err_t R_IOPORT_Close{ioport_ctrl_t *const p_ctrl)
B2 Call R_IOPORT_Close()
~ @ fsp_err_t R_IOPORT_PinsCfglicport_ctrl_t *const p_ctrl, const io
B2 Call R_IOPORT_PinsCig() -
~ @ fop_err t R_IOPORT_PinCiglioport_ctrl_t "const p_ctrl, bsp_io_p
B2 Call R_IOPORT_PinCfg()
~ @ fsp_err t R_IOPORT_PinRead(ioport_ctrl_t *const p_ctrl, bsp_io_
B2 Call R_IOPORT_PinRead()
~ @ fsp_err_t R_IOPORT_PortRead(ioport_ctrl_t *const p_ctrl, bsp_io,
b= Call R_IOPORT_PortRead()
~ @ fsp_err_t R_IOPORT_PortWrite(ioport_ctrl_t "const p_ctr, bsp_ia
B2 Call R_IOPORT_PortWrite()
~ @ fsp_err_t R_IOPORT_PinWrite(ioport_ctrl_t *const p_ctrl, bsp_io_
b2 Call R_IOPORT_PinWrite()
~ @ fsp_err_t R_IOPORT_PortDirection
b= Call R_IOPORT_PortDirectionSet()
~ @ fsp_err_t R_IOPORT_PortEventinputRead(ioport_ct
B2 Call R_IOPORT_PortEventinputRead()
~ @ fsp_err_t R_IOPORT_PinEventinputRead(ioport_ctrl_t *const p_c
b= Call R_IOPORT_PinEventinputRead()
~ @ fsp_err_t R_OPORT_PortEventQutputWrite(ioport_ctrl_t "const
b= Call R_IOPORT_PortEventOutputWrite])
~ @ fsp_err t R_IOPORT_PinEventOutputWrite(ioport_ctrl_t *const p
B2 Call R_IOPORT_PinEventOutputWrite()

mgort_ctrl_t"const p_ctrl,

BSP_CMSE_NONSECURE_ENTRY void template nonsecure callable ()

/* Trustzone Secure Projects require at least one nonsecure call
= BSP_CHMSE_NONSECURE ENTRY void template_nonsecure_callable ()
{

}
FSP_CPP_FOOTER

#endif
* Callback function */
“wvoid MyISR(timer callback args t
{

*p_args)

/ : add your own code
fsp_err_t status;
bsp_ic level t wvalue;
bsp_io level t next_ledl;
status = R_IOPORT_PinRead(&g_ioport_ctrl, LED1l, &value);
while (status);
= if (BSP_I0 LEVEL HIGH == value)
{
next_ledl = BSP IQ LEVEL LOW:

else
{
next_ledl

I
s3]
[
o
=
[s]
-
=
&
=
=
&
i

B 3-48 BYRAATOYSLOEREEE

11. EVEEZRAHDEHNERESINFT,

else
= {
next_ledl =

status =

BSP IO LEVEL HIGH:

R_IOPORT PinWrite (&g ioport ctrl, [BRy,

level) ;

ERr o

B 3-49 BEYRAATOYS LOREER

12. R_IOPORT_PinWrite()D %5 2 5131IZ"LED1". %5 3 513t hifE(=next_led)ZFHELF T

status =
while (status);

ERELFT

R _IOPORT PinWrite (&g ioport ctrl,

LED1, next ledl);

status =
while (status) ;

E_ICOPORT PinWrite (&g _ioport ctrl, LED1, next ledl):

& 3-50

13. R#IZ LED2 [Zxt L CHIMEID LED1 DEZH AT SNEBZLUTOLSICTEBLET,

status =

R TOPORT PinWrite (&g ioport ctrl,

LED2, walue);

RO1AN7315JJ0100 Rev.1.00
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14. B|YSAHBEBMOEEIIUTOLSIZHYET,

===

“wold MyISE (timer callkback args t *p args)
{
add vyvour own code here

fsp err t status;

bsp io level t wvalue;
bep io level € next ledl;
status = R TOPORT PinRead(&g ioport ctrl, LED1, &value):
while (statu=) ;
= if (BSP I0 LEVEL HIGH == walue)
{

next ledl = BSP IO LEVEL LORW;

else
= {

next ledl B5P IC LEVEL HIGH;

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

status = R TOPORT PinWrite(4ig ioport ctrl, LEDZ, walue):
while (status) ;

351 EYAHFTOYS LOEEEE

15. 4 FTHOARBRZETFALTERELEY,

/* Callback function */

void MyISR(timer callback args t *p args)

{
/* TODO: add your own code here */
fsp err t status;
bsp io level t value;
bsp io level t next ledl;
status = R _IOPORT PinRead(&g ioport ctrl, LEDI1, &value);
while (status);
if (BSP_IO LEVEL HIGH == value)
{

next ledl = BSP_ IO LEVEL LOW;
}
else
{
next ledl = BSP IO LEVEL HIGH;

}
status = R_IOPORT PinWrite (&g _ioport ctrl, LED1l, next ledl);
while (status);
status = R_IOPORT PinWrite (&g ioport ctrl, LED2, value);
while (status);

R0O1AN7315JJ0100 Rev.1.00 Page 32 of 42
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34 EILLFK
A—TFT4UPETHIZ, TSz FEELRLET,

1. 7Sz ) —07a ) FEERV YV LER, T7O00z9 FOEILER] #8IRLTLE
AW

5 FOUIOR-IOAT0-5- X B S
~ I FPB_RAOE1 Tutorial [Debual
» [l Includes FEIN) b
> B e AT
s 2 ra_gen
w72 src FHEIVEITEN)
> 8 halenty  mmmEw) Alt+JTR+W >
’ E? Debug Show in Local Terminal >
w = ra_cfg
w [ fsp_cfg B J¥-(C) Crl+C
w = bsp
[ bo
& bs ® BiRED) Al
[€ bsy U-A >
€] bsy
[€bs zmEEEM). 2
le] bsy
[€] riopc pug A MR—(D...
- Ereu g ToRE-NO)..
V= script Renesas F5P Export >
[L| fsp.id
ﬁ;’ configuratio Fos o ROFILEB) ERIhETOUTIREA DIVALE )T 3 |
M FPBRAGEL  Spsjrnhany-vicga
5| ra_cfg.txt —
~ (7) Developer A Epmm F

3-52 EJ) FE@E

FE, UWTFOT7A430&29 )95 ETHLELRARETT,

ﬁ RA_workspace - FPE_RADET Tutorial/src/hal_entry.c - e studio

T IUE) gt/ —A(S)  UIF2HUDGT  FEF-MN) #E@A)  FO9
K] LR B Qi 4

Fy FOsicy k- FOTT - 'FPB_RAOE1 Tutorial' [ LT 'Debug’ EFILE | =

3-53 EJ FE@E
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2. Tavy—iL] 94V FIICELRBTREASIET,
& #I[Z “Build Finished. 0 errors, “E BRR SN TULNIEEIL FAEERTLEZEZEKRLET,
BEHFAUNRAINT— V0 ERHELTRRLTWVWET, 7T—=V 5 ODRBZHRE L TREICKRL
TEELTLESL,

B Forts- |2 BEE | @ Zv-k-F59i- | B auv-Il x
COT EILF+ 39 -)l [FPB_RAOE1 Tutorial]

Building file: ../ra/fsp/src/bsp/mcu/all/bsp guard.c
Building file: ../ra/fsp/src/bsp/mcu/all/bsp io.c
Building file: ../ra/fsp/src/bsp/mcu/all/bsp irg.c
Building file: ../ra/fsp/src/bsp/mcu/all/bsp macl.c

../src/hal entry.c: In function 'MyISR':
..fsrcfhal_entry.c:?E:SS: warning: unused parameter 'p args' [-Wunused-parameter]
76 | wolid MyISR(timer callback args t *p_args)

| ~~~~~~~~~~~~~~~~~~~~~~~ T s

Building file: ../ /ra/fsp/src/bsp/mcufall/bsp register protection.c
Building file: ../ /ra/fsp/src/bsp/mcufall/bsp rom registers.c
Building file: ../ ra/fsp/src/bsp/mcu/all/bsp sbrk.c
Building file: ../ ra/fsp/src/bsp/mcu/all/bsp security.c
Building file: ../ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c
Building file: ../ra/fsp/src/bsp/fcmsis/Device/RENESAS/Source/system.c
Building file: ../ra/board/ra0el fpb/board init.c
Building file: ../ra/board/ralel fpb/board leds.c
Building target: FPE RROEl Tutorial.elf
arm-none-eabi-objcopy -0 srec "FPB RAOEl Tutorial.elf" "FPE RAOEL Tutorial.srec”
arm-none-eabi-size --format=kberkeley "FPE RAOEL Tutorial.slf"

text data bss dec hex filename

3044 8 1344 4396 112c FPE ERROE1l Tutorial.elf
10:04:58 Build Finished. O errors, 1 warnings. (took 446ms)

B 3-54 EJ)LFEE

FAoMDA—T 4 VT IRABHoHE. FENRTEINTT . ZATERRBLTY—RI—F£2RE
LTS,
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status = R_IOPORT_PinWrite (&g_i0port ]
while(status):
status = R_IOPORT_ PinWrite (&g ioport |
while(status);

8 Foitz1- gl B8 | & 29-+T597- | B oy-)L X
COT EJLE- 32—l [FPB_RACE1 Tutorial]
Extracting support files...
10:01:21 #+s+ JOVIO FPEB RACEL Tutorial EFTEHIEAY Debug O IERE L 2eas
make -r -jlé all
Building file: ../src/hal_entry.c
../src/hal_entry.c: In function 'MyISR':
../srcfhal_entry.c:96:5: error: 'aaa' undeclared (first use in this function)
96 | aaa
| e
..fsrcfhal_entry.c:is:s: note: each undeclared identifier is reported only once for each function it appears in
..fsrc/hal entry.c:96:8: error: expected ';' before '}' token

96 | aaa
I ~
|
87 |}
| -
..fsrcfhal_entry.c:?6:35: warning: unused parameter 'p args' [-Wunused-parameter]

76 | wvoid MyISR(timer callback args_t *p_args
| e R

make: *** [src/subdir.mk:25: src/hal entry.o] Error 1
"make -r -jl€é all" terminated with exit code 2, Build might be incomplete.

10:01:21 Build Failed. 3 errors, 1 warnings. (took 135ms)

B 3-55 EJL FE@
4. TNYITHE
COETRHITOVSLEZAHVELRRE. 7OV SLOETHEZHEALET,

4.1 TINYTHRTEEFE
EILRFAETLERIZTOTSLEZR—FKFLED MCU [CEEAHAFET,
VEDH., EZAADEOHDREEHERELET,

PC & FPBR—KFH#USBH—TJIILTERGLTLESLY,
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1. oz ro7anTFahi,

(TR T - TNy T OB Z8RLES,

&5 FOVIIR-I7270-5- X = 5 W § = O ||k [FPE_RACE1 Tutorial] FSP Configuration [€] hal_entrpc X
w 25 FPB RANET Tudnrisl Mishun] 72
4 RN > 7 gendif
sER L RATRYI -
y (@B r /* Callback function */
s G8 FEMYFITEUN) “void MyISR(timer callback args t
> (3 s ETRAEW) Alt+ 5 Th+W > !
/ TODO: add your own code he
»= Show in Local Terminal » o
> Bt fzp err t status;
s & n HE_ W-(0 Ctrl+C bsp_io_level_t wvalue;
N bsp io level t mext ledl:;
’ Ef: i status = R IOPORT PinRead (&g
ALl - - -
i ¢ o9 gD Bl while (status) ;
I8l Y-3 5 = if(BSP IO LEVEL HIGH == valus
=| [
= {
v@IL next_ledl = B5P IO LEVEL |
> & BHEZE(M)... Fz }
else
By AYIR—HD... = {
e I7AA-HO)... next ledl = BSP IO LEVEL |
Renesas F5P Export H :
status = R_IOPCRT PinWrite (&g
FOUTIOEILFE) while (status) ;
FOsTIREI -5 status = R_IOPORT_PinWrite (&g
. while (status) ;
Z51(F) Fs
JovrFrERAL3S)
= EI;TT EILE-5-Fk >
CoT -1 =
= 107992 > ===
Buildimng T e d.c
Building b e L
Building Source , €
Buildim i =
-./3xe/l § =H5R) 3
cc 1 = .
i f;c’; £ FID) > 1 GDB OpenOCD Hardware Debugging (DSF)
| O-ALEENSET(Y)... [E9 2 GDB Simulator Debugging (RHES0)
Building MISRA-C > 3 Renesas GDB Hardware Debugging
ijiizi:: ¥ (/C++ Project Settings Ctrl+Alt+P [E7 4 Renesas Simulator Debugging (RX, RL78)
E'Jildiné Renesas C/C++ Project Settings > [e] 5O0-RC/C++ FIUT—ay
Buildir C++ I-FRIFERT = ,
——— P e T /(9 DER(B)...
Buildin Team s | |
Buildin ] & FFE_RACE1_Tutenal Debug_Flat (Renesas GDB Hardware Debugging)
Buildind Compare With »
Building I* Systemn Explorer
arm-nond gE Command Prompt ..elf"™ "FPB RAOEl Tutorial.srec"
aIn‘.:nDiu Validate utorial.elf
B 41 Ty TREEE

RO1AN7315JJ0100 Rev.1.00
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2. BREEARTINETOT, £ADY ) —DHh 5 Renesas GDB Hardware Debugging ® FIZ#H
5. 70219 FEEERLET,

FEeoEX BY- £3(N): FPB_RACE1_Tutorial Debug_Flat
FANE AT [E| A1 | %% Debugger| = Startup| [ 8| & Y-2
€] C/C++ TTUT-%3y FOTIME):
] 0/Ce UE-h-FTWT-Y3Y e
L EASE Script FPB_RACE1_Tutorial SE(E)..
[E7] GDB Simulator Debugging (RH&50) C/C++ PTUT—a:
IR ORI SE A — Debug/FPB_RACE1_ Tutorial.elf
[£7] Renesas GDB Hardware Debugging
[£7] FPB_RAQE1_Tutorial Debug_Flat EH(V)... FOVIIbOEREH).. ZE(R)..
' EEAECBLTELE
& E8B-7 : -
Build Configuration: Use Active v
O gEEIFEEHITS O BEHLFESHIcTS
007K -"TBRENEEH Ly Bl S ElLnl i)
42 TNHRYTREEE
3. RIZ. ABIOETT T Debugger 2 7 #:&IRL.
Debug hardware = “J-link ARM”
Taget Device = R7TFAOE107
THDEZEZHERLTLESL,
TRy T RAVERLET, ¥4 32TV S LDEZAAERBLET,
O X

& Frovren
BHRo e, B bLUEIT

BEPEX BV~ £F(N): FPB_RAOE1_Tutorial Debug_Flat
AN B x5 Debugger| pf startup | ] 28] % -3
o] C/C++ T3y :
] C/C++ UE-FFTUT-2ay Debug hardware: J-Link ARM ~ ~ Target Device: | RTFAQE107
=/ EASE Script
[c7] GDB Simulator Debugging (RHas0) GDB Settings Connection Settings  5/(w7-Y-)LEEE
[c] GDB \-For7-F/lv¥ 7 _ GDB BT
« [£7 Renesas GDB Hardware Debugging
[ FPB_RADE1_Tutorial Debug_Flat O O-7) GDB #-/(-EEEEE HAraTrEIP FELA localhost
[£7] Renesas Simulator Debugging (RX, RL78, O UE-+GDB H—/{-nEE = s
= GDB - hE=: 234
ER=0 " 2
BES A LT INs): 30 w
GDB

GDB IV arm-none-eabi-gdb

[ Step Mode

Additional GDB Server Arguments

[a]
i
i
|
it
il

MEBDIBaEEA M- —=

B

B 4-3 TNy I REEM
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4. EEZAANEDoI&R, BEAVYBIORY TT7 v IARTENDHDT.
FY. e@studioD LA 7Y bATNAYJICELE-EERREICEYET,

MOYEZ] K2 WL

@ g F IV EiORR X
g This kind of launch is configured to open the T/{%*/ perspective when it suspends. i
| ZOFK9T-I-2R0F4TF, FTUT-53v0F (TR T BEI B EN TLET. t
| IR Ty 2590, B BEUT -0 U ERER AT LA RAEA T
9.
0 Switch to this perspective?
D& 0BEEERT 3R ;
EIUEA(S) WAE(N) i
B | il

4-4 TN JREER

¥ TR ZLIBETE A5 estudio DELIZHS TV T REUERST LT, BEE

MYBZNTEET,
Q | B C/C++ & FSP Conﬁgurationl 15 Ty
)= Z4 | 9% FL-IMA vk |y FOU2- 192705 |5 = |@® ARVNRAYE X | Peripherals| [T| 10 Registers = O
I ", 5& | | PC: 0/4 OA: 02 | 2 | il
547 FHLA 75 KA. 548 R, JAUR
D Fé FL-AR
O & -k
0% H-2-L3-F
0 “ '
e
|:| e .
4-5 Ty JREEE
5. A5 LNDEERAHNTT T S L. startup.c M Systeminit()BEET—BHEIE L F T,
&) RA_workspace - FPB_RAOE1_Tutorial/ra/fsp/src/bsp/cmsis/Device/RENESAS /Source/startup.c - & studio
TrLE) BEE V-AS UIFIFUNIT FET-RN) #®F(A) TOUITHP)  Renesas Views EfT(R) Renesas Al TIAUEUW)  AJLT(H)
| &~ & ~ Diw o ®3 o o] iR - Bilk-demw- BLild
A FIld ® = | i+ & = B || [FPE_RACE1 Tutorial] FSP Configuration hal_entry.c bsp_pin_cfg.h bsp_io.h [g startup.c 2 | = H

v E FPB_RAOE1_Tutorial Debug_Flat [Renesas GDB Hardware Debi (® 1 64 000001f4 SystemInit ().

~ ,'S.} FPB_RACE1 Tutorial.elf [1] [cores: 0]

~ o Thread #1 1 (single core) [core: 0] (Suspended : 2771l
= Reset_Handler() at startup.c:64 Ox1f4

w arm-none-eabi-gdb (12.1)

w Renesac GDB server (Hosf)

Call user application.
main();
e while (1)
{
Infinite Loop.
@ * Default exception handler.[]

= BSP_SECTION_FLASH GAFP void Default Handler (void)

B 4-6

TNy TR EER
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)T

42 ZE1T

CODIREE(X. MCUD Yty bLI-REET, TOUSALIXFEREET
KE®D LEDL., LED2 (F&EBLHmATL TS

,—R_

LTLWFEEA,
EEHRTEEY,

1. FEOBRARE Y., FEF—KR—FOF8 X—%H3LTIO0ISLEETLET,
Q RA_warkspace - FPB_RAOE_Tutorial/ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c - & studio
IPAME BEE V-AE UIRPFUZIM FEF-RN) $#B%(A) JOUIZNE) RenesasViews ET(R) RenesasAl 24UEOW)  ALT(H)
|§3'%' ED||JFF [T ) |i=€> &|’§5'%"kr'd§ - @ﬁh 4
H 71057 x | = i & = O |[{8} [FPB_RAOE1 Tutoriall FSP Configuration | [2) hal_entry.c e bspioch | g startupe % | = O

~ (2 FPB_RACE1 Tutorial.elf [1] [cores: 0]
~ o Thread #1 1 (single core) [core: 0] (Suspended : 277,

w E FPB_RAOE1_Tutorial Debug_Flat [Renesas GDB Hardware Debn "$’ 64 000001F £4 SystemInit ()

Call user application
= Reset_Handler() at startup.c:64 0x 114 0lfa main();
s arm-none-eabi-gdb (12.1)
5| Renesas GDB server (Host) g Jolf= = while (1)
T i
71 /* Infinite Loop

® * Default exception handler. D

~'BSP_SECTION_FLASH GAF void Default Handler (void)

4-7 EITEE

70455 LhS main D KEBET—HELLET, (e2studio 7O

T bDT T 4L A main B
T—BELETIEISIREINTVNEEHTT, )

ZDIREE(X. SystemInit)M5ET LT, WHKREMNTET LI-IRETT,
R—F%ERTHE. LEDIAAKT LTS ENERTEET

2. BE. BRI VEHWLT, TR ILEHMITLTIIEZEL,

Q RA_workspace - FPB_RAOE1_Tutorial/ra_gen/main.c - e* studio

J7AIE EEE V-AS UIFIFULIT FEF-RN) #F(A) JOUTIRP) RenesasViews =i7(R) Renesas Al UVETIW)  ANLT(H)
R - R T R T I ML Lt L 21
1 Ftwd X = | i § = B |4k [FPB_RACE1 Tutorial] . [€] hal_entry.c [#] bsp_pin_cfg.h bsp_io.h [€] startup.c [€ maine x| T

~ [C7 FPB_RACE1 Tutorial Debug_Flat [Renesas GDB Hardware Deb
~ ¢ FPB_RAOE1 Tutorial.elf [1] [cores: 0]
v o Thread #1 1 (single core) [core: 0] (Suspended : T1—7i
= main() at main.c:5 0x53c
w arm-none-eabi-gdb (12.1)
» Renesas GDB server (Host)

* generated main so
#include "hal data.h"
= int maln(vold)
{
hal entry ():
return 0;
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e?studio DETICETRAT—FANKRRENET, "ETHERTLTVDEZE, TOT T LAEE

LTLWAREIZRYET,

3. R—FK#%FERITSBL. LEDL & LED2 N 500ms CEICKEBIZHITILTWAZ L ZHRETEET,

|@v%v E?&|
T 07 x| = 0 |[@
E | i 8

@ RA_workspace - FPE_RADE1_Tutorial/ra)
TR \|EE) V-A1S) UIrosUy

v [c7 FPB_RAOE1_Tutorial Debug_Fla
w {E;? FPE_RADET_Tutonal.elf [1] [«
p& Thread #1 1 (single core)

g arm-none-eabi-gdb (12.1)

p| Renesas GDB server (Host)
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1. TN TEERTLEWMESIE. T R2VEBLET,
ﬁ RA_workspace - FPE_RADE1_Tutorial/ra_gen/main.c - e’ studio
JPAME |BEE V-AS UIFISUIIM  FEF-RN) B3R

R Y Biw kN m | i
TN ® = | = BT (TICid+F2)
_ FEFHlrnb NiAnCas Tooe_ 1ML Cl_s 0 ___ _ ol e | v I SR SRR . T S

B 4-10 TNy OLRTEER

2. TNYTRTE, R—ARI T4 TN TN T OREIZE>TWEEH, TSz b-TH9RT
A—5—] D4V FIAMENMNEICRTSINATLWERA,
FREDMEIZR LI=LMEE L e? studio DA LIZH S N—ARY T 1 TEEZE “CIC+HIZFRFE L TL
ZEly,

— ] pot

Q %\|| B C/C++ {25 FSP Configuration 15 79

4-11 TNy T O TEE

3. BETNYITREE. TNAYITREFERBEIATHET,
JOooz ) boTaNRTanL TTNAYT] — T6T0Pzy bR 2BRLT. TNV ITHET

DT ENTRET Y,

. FIID » [&] 1GDBOpenOCD Hardware Debugging (DSF)
O-AEENGETTY)... [E7 2GDB Simulator Debugging (RHES0)
MISRA-C > [£f 3Renesas GDB Hardware Debugging

% C/C++ Project Settings Crl+Alt+P [E7 4 Renesas Simulator Debugging (R¥, RL78)
Renesas C/C++ Project Settings > [ sO0-7lCCe+ PRUT-23

¥ CC IFREFERT il pi= e
Team > . .

[E7 6FPB_RAOE1_Tutorial Debug_Flat (Renesas GDB Hardware Debugging)

Compare With >

B 4-12 F/\vJOEZEEE

FE UTOT7A3029) 9952 ETEHL TNy JFRIBAIRETT,

ﬁ RA_workspace - FPE_RADET Tutorial/sre/hal_entry.c - e studio

TrdE) BEE) Y-RAS) UIFIRUVAM  FET-RN)  #EA) FOUTIREP)
5 &0 0 fe-h-

5 FOsPR-I9270-5- X 7/ FPB_RADE1 Tutorial Debug_Flat f[F
L T_,v_—c,,- FPE_RADE1_Tutorial [Debug] .

B 4-13 TNy T OEEEER
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