i B L RA RS 5
FRTRZ

FSP4.0.0# 45 8/ 28

Efi 5 H,
MCUZE MV A
R FARL K
% ih (JESSY)
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B

« RAFFRIIFA4H

e2studiof 4

FSPA@ CGEAMES. Fra. 2. £5 B BmiErnHEes

FSP & A1 B A GitHub B3 I

FSP4.0.0%¢ 4 A4

> H PPN (R TFFSP3.7.0)

> ARSIk, BRI EE . MCUbootfTinyCrypt (3£ FFSP3.8.0)

> e2studioXt M A, B . MCU 45 €iodefine. AWS FreeRTOS, ¥#ithfit (J:TFSP4.0.0)
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Hi=RA R = 2%

/ / / /

Series I Performance !  ggries Indicators I series Memory I Assp

/ Range / / Ranges I Extensions
’ 1

Ve (e Highest Performance, Highest Memory LM
RA8 240MH HMI, Connectivity, integration: 2MB Flash, Motor/Inverter
¢ Security, Analog 1MB SRAM Al/ML
Advanced petformance, High memory \I\//l\/(i)rt;ré!snsverter
Up to 240MHz connectivity, Security integration: up to 2MB Ll
and scalable Flash, 640kB SRAM AL
! i

Excellent power / high Medium memory Sensor
Up to 100MHz performance mix, integration: up to 1MB Wireless
paired with Security Flash,128kB SRAM Motor
Small memory .
Rich Analog

Low power integration: 256kB
Flash, 32kB SRAM Sensor
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RA

s

= Renesas E2 & E?2
Lite

f:’\::;;',;‘/\\

e

= Segger J-Link

IDE

Renesas e?studio

Renesas

eZstudio

r X
= eclipse

),

Keil MDK
SKEIL
Tools by ARM

IAR Embedded
Workbench

©IAR

SYSTEMS

B M TA TER /AR

GNU

Arm Compiler V6

> KELL

IAR ARM Compiler

©IAR

SYSTEMS

FSPIXzh L FE AL &

Evaluation Kits

=  EK-RA2A1

EK-RA2L1

EK-RA2E1

EK-RA4W1
EK-RA4M1
EK-RA4M2
EK-RA4M3
EK-RA6M1
EK-RA6M2
EK-RAG6M3/G
EK-RA6M4
= EK-RA6M5
Fast Prototyping

Boards (FPB)

= FPB-RA2E1
=  FPB-RA4E1l
= FPB-RAGEL
Solution Kits

= RSSK-RA6M2
= RSSK-RA6T1
= RSSK-RA2L1
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RALMN VAL BIE =2 L
A1/ Fk R g=

B IPAERR TR o P e gw R AR B B T AR N

FikE N e g

O e T —nr— =0
03 3

F TSR R
AT {lll'g!!r>
TG
~ PG-FP6
= T E2, E2 Lite
AT RN SR DAL SR RAR T GRS H 0 H

RS

RENESAS =
Software "
Library & -

BRIEEA/ R R
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HARERIT R ?

= fEFAS GUI _ESEEUIT R AT 7 (M m PR a8« RIS A7 L3 1) Jo 48 # 1B
#: e2 studio(Renesas). Embedded Workbench(IAR Systems). Multi(Green Hills Software)% .

Emulator , Code = liddleware
Simulator , .
debugger ation &) er

---l""

on®” Ya .
* Yo, C/C++ compiler MISRA C
* '0,’ assembler, linker checker
.
R R "
\ ]
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CE™ > =™ RENESAS

e’ studio

4 RE2 STUDIO (E SQUARE STUDIO)?

= ¥ f Renesas MCU (RA. RX. RL78. RH850. RZ. Renesas
%/nergy) "] IDE .
= LT Eclipse’MI‘CDT’ (J£) #E{F(E4ER) 72 H
(7¥) K C/C++ Development Tooling, H AKC/IC++ ) T HA
(eclipse +CDT) + Renesastil {EHI#fifl = e studio

FEFE G 13045 B Build CA[XF&-MCU/H FHAH M ) 25 PEas )
CFFED B Debug (f#/J-Link. E2. E2-LiteZi3471H1)
: B Renesas W& EIL#E

A] DU 8L T #e2studio, MATHECHTIRA N2022-10, HZEE KA —IX
eZ studio | Renesas

* Downloads
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Hi b= SR T K AR R

B S G B T KA S B “TRIE” o UMY RN “w e TR,
N BEMCUSE G 4540 2 R D e

e’ studio

2022-07

B DRE AT R
S FEHBIMCUT KB ThEE, LR R T A, BeestHEFHIQE.

C mism ) C niwy ) 224
. 5 Tacsk o AfBEBMENRYENETLREE o [ ERRAEE T AR 2 A
. 5 TR TS o AR BEGN IR W A5 o E A R AR R 2 A
o EAACEDA RINEE, 5Tt o JHITTE GUI A M gk IR I I s B B S 5t - HEJ/MIEEN 24t

WE KIRg # o i gm PR BT O AR &2 4
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H2 RFSP (FLEXIBLE SOFTWARE PACKAGE) ?

H C 65 95 M T Renesas {2 il 45 0 v B2 ] o i) 41

5 e2studiofE JK \
ERLT
v LT BT AR A& T BX B AR

}

1 AWS IR55 1) FreeRTOS o _nn’i
| /R “5samazon
Azure RTOS 5 Azure RTOS a4 webservices

Arm Mbed TLS. Mbed Crypto #1 LittleFS
SEGGER emWin #1 TES Dave2D BB Microsoft

B Azure a rm
RATHT LT 2R Grilliak
v ARSI A T N
i FHAH1 e2studio (T Eclipse) Bt & 25 & )4 1F »/SEGGEH
F-T Keil MDK #11 IAR Embedded Workbench [#j4# 537 fic & 2§ (RASC)

AN N N YN
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A
FSPZE 4

I & B a5 I B P

- « I TViiH MCU S AT 5 DhBER HAL APL. - ARM TrustZone )3 H]
Production Ready :Jiinamim e

I I « BITHIR SR
Perl pheral Drlve IS o fEAAT L bR T BB EAT R S AN B A

o 5 RGO BN BH Azure RTOS #1 FreeRTOS

Uses RTOS . TAAEE M RTOS Vi (Af. HIF5%)
o TR S

« fF5 Azure RTOS NetX Duo FIfftnzi4. FreeRTOS TCP/IP HEf% .
224 2. Wi-Fi il BLE

With Connectivity - ammorrsimis
« FFEIA EERT 6 IER
« I J-CDC. MSC. HID CEALAAMED [ USB 1Al {f

« #£F Arm Mbed PSA. NetX Crypto il FSP Crypto API [{]i1% API

And Security s
o AR
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FSP4H 4

.

N T
Connectivity USB Connectivity Virtual EEPROM Buttons, Sliders,
NetX Duo & FreeRTOS+TCP Block Media - USE, Wheels
Add-ons USBX (CDC, MsC) WIFI, BLE, MQTT UsSB SDHI, SPI Self & Mutual
USB Middleware
Security File System Security (C€DC, MSC, HID)
NetX Crypto i PSA Crypto Host & Peripheral
HW Acceleration F"e:;[#:'.‘rre'x’ HW Acceleration Security
NetX Secure Forrnrinns Mbed TLS y J Secure Bootloader Controls & Sensors
Graphics Trace Graphics File System FSIE'MCCUbODﬂ Motor Cntrl Algorithms
) rypto APls Sensor APIs
GUIX Studio AppWizard LittleFS
I N
N g ; ™
Real-Time OS Hardware Abstraction Layer (HAL) Drivers
Clock Clock SD.MMC Low
1 ) ADC /O Ports Accuracy Generation | Host UART Voltage
Circuit Circuit Interface Detection
Azure RTOS DAC SigmaDelta | External Realtime USBHS/ Low Power
ThreadX ADC Interrupt Clock USBFS Modes
. Operational 2D Drawing | EventLink | GLCDC/ Encryption/
) CRC Amplifier Engine Controller | Segment 12cnzc Decryption
LcDC (SCE)
FreeRTOS Doc Parallel Data | Cap Touch Timers/ DMA Hashing
Capture Driver Motor Cntrl | Controller (SCE)
QsPI Comparators | JPEG Codec | Watchdog | Flash Ethernet/ | CAN-FD
- PTPC
AN

Board Support Package (BSP)
CMSIS Core, DSP, NN
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b

Threads 4| New Thread 5| Remove o] FreeRTOS+TCP Stacks

v i HAL/Commen
47 g_ioport /0 Port Driver on r_ioport

/ IA
FSP \,,“_,‘_-
4% Heap 4

° v Server Thread @
FSP 42 FreeRTOS+TCP i
I

4% FreeRTOS+TCP

T R B U B L R S e e
. % [ Eiil] ﬂzn Hﬂ‘ %EP E/‘J m‘%m/f/bgaﬁgg & g_eth Etr':ernet Driver | 4% Buffer AI:Dcation 2
C R < EA” EUE =

B REECE I S IR e T e

Driver on r_ether_phy

o BAAEN CMSIS B K ®

° )EH }i] E HAL E‘Zéj% %_:HE)\ l:l ]ZI i& EI:[ ﬁﬁé’f_ﬁﬁ—ﬂjﬁﬁ SummarleSP | Clocks | Pinsllnterrupts | Event Links @] Components|

B Console | [T Properties 53 |13 Call Hierarchy [ Memeory 4 Search

Clocks Configuration Generate Project Content

B Restore Defaults

g_eth Ethernet Driver on r_ether

XTAL 24MHzZ Ickpiv 72 v
T T I Ty T — Settings  Property Value
i
PLL Div /2 v |~/ PCLKB Div /4 v APl Info ~ Common
+ Parameter Checking Default (BSP)
PLL Mul x20.0 v > PCLKC Div /4 v . . . .
The polarity of the link signal cutput by the PHY-LSI Fall -» Rise
[ussmckaamna | [pu2souHe = Clocksre:PLL v - The link status is detected by LINKSTA signal Unused
HOCO 20MHz v SDCLKout On - w Module g_eth Ethernet Driver on r_cther
t w General
| Name g_eth
saxe s | Channel 0
I+ ucL Div /5 vluakame: MAC address 00:11:22:33:44:55
L v Zero-copy Mode |ih| Disable
Flow contrel functionality Enable
CLKOUT Disabled ~ —= CLKOUT Div /1 V
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RTOS. HHIAMHFHIEE =55 Ak

FARFIAT TR AR T A7 E ) RTOS
« fEFSPH, —fefpft (DRGSR ER) fFEAMRA RTOS HITE M N H
« FSP i HARRAEKE =070 Z R ey d & &%

FSP

B Microsoft
B Azure

RTOS FreeRTOS RTOS Azure RTOS ThreadX

File System FreeRTOS+FAT & Arm LittleFS File System  Azure RTOS FileX

USB Renesas R_USB USB Azure RTOS USBX

Graphics SEGGER emWin Graphics Azure RTOS GUIX & GUIX Studio
Networking FreeRTOS+TCP Networking  Azure RTOS NetX & NetX Duo
TLS FreeRTOS Secure Sockets + mbedTLS TLS NetX Secure

MQTT Client  FreeRTOS MQTT MQTT Client Azure RTOS NetX Duo MQTT
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L e
Wjégﬁb«§
“H AL

o fudh FreeRTOS+TCP LSz e b g4

> FSPTii£E i FreeRTOS+TCP #1 NetX Duo #E% _

USB Graphics

>R, JTFIRAZTE L 41 TCP/IP HEfk

S0
e E File Cap
> SEHEAE R AzureRTOS NetX Duo Al AR A B 29 System  Touch
I UL
‘o HAL Diri
> % #FSockets. ARP. DHCP. DNS. LLNMR. NBNS#}i¥ VRS
VLI S S e At . Board - (BSP)
> HI e B HE S 0 g B T 2L TR
" Hardware
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P £ S

o SR B ) 2 AR IR T

> Pt a4 S FF LLE R Amazon Web Services.

Microsoft Azure . Google Cloud Platform. Alibaba

Cloud (Aliyun). Huawei Cloud
> SCFFIE I DAK W 8WiFiE: 3T = 815

> SCFHFMQTT X

Edit/debug

A AT -
Lanl o B

> it Mbed TLS #2455

> T B R T AL g e T

CRazat § Raavi | Raovi §
CRaois | raavo | RAovz
e ENE SR
(Razes K raser ] RAova | RAGEL |
CRAGNS
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X

T SE TR AR E

- WIEH T &R E GUI 1) Segger emWin EEE

AN
N
3

> 5 RIEBRA LR Segger emWin FEE. 5
RABM3 MCU — it 2 {3 FH .

> 5y T8 1 API A1 Appwizard GUI T. B ki) 2 &
H R EE

> T FFEIG AR, 2DINE. H OB RS . HRALEE

@

o BAF M 76°F
WEREIARC alphaliiifh % T . q g
> 1] 40 T LR KT T :‘3‘5‘F. S5, (FTH s

ARM .OSI'
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RN AR R T SR

4

e 7Y HE 2 2

€

o LT 3 E L AU AR K R T (CTSU) BRI HLZF UM R 2 4 A o 1] 44

> LA Ul B AP AT fij Ak /N A R B ik
— Buttons
— Linear
— Rotary
— BRI
> 18 oy TAE R L E T H: (QE)

Connection View Capacitive touch Tools Window Help
YR=E B Mx - olololw

CAPACITIVE TOUCH WORKBENCH
for Renesas

v

7 Not connected  ¢J Log stop £ Stop

[ RaoA1 N RAam1 N RAcvi N

E
,~ ™y

Capacitive Touch Solution
e studio

Smart Configurator

Touch Software
APF (3D Gesture, etc_..)

CTSU Driver

BSP

CT5U Hardware
L .J
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5 FFSPi#EATH A K T E

¢ I,E\‘%\i_
e GCC
 |AR

 Arm Compiler 6

* Renesas Advanced Smart Configurator
(RASC)

« T2 =77 IDE, %l IAR Embedded
Workbench #1 Keil MDK

* FSP AR A6 2648 FH st AN 10 T,

©IAR

SYSTEMS

ArmkEilL

© 2022 Renesas Electronics Corporation. All rights reserved.

Page 21



© 2022 Renesas Electronics Corporation. All rights reserved.



FSPRATBUR

* <major>.<minor>.<patch>
« Major ki

e Minork i reteases ([
- Patchkff

& renesas/ fsp ' Public

B renesas/ fsp ' Public

<> Code (&) Issues 24 i1 Pull requests 2 () Actions (@ Security |~ Insights

> Tags

<> Code o Issues 24 1 Pullrequests 2 G) Actions @ Security |~ Insights Vd- 0 0 m
Releases / v4.00 G}Dn Aug 30 -O- 936@fae Eﬂ zip Eﬂ tar.gz B Notes ¥ Downloads

v4.0.0 (o v3.8.0 m
renesas-fsp-development released this Aug 30, 2022 . 1 commit to master since this release ~ © v4.00 o 9868fae @ onJun 30 -0~ 52eBafd Eﬂ zip rﬂ tar.gz D Motes ¥ Downloads

Release Notes vi7l em

Flexible Software Package (FSP) for Renesas RA MCU Family, version 4.0.0. G} .
on May 23 -O- bS58ecad Eﬂ zip Eﬂ tar.gz [_j Motes ¥ Downloads

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, 370
Va.l. (=

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.
G} on Apr 27 -O- addcdcf rﬂ zip Eﬂ tar.gz [3 Motes ¥ Downloads

Allinstallers 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.
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GITHUB_E & fi

o A R IFRCAH T AESATH B BE GitHub 17 % Hh $ 21

- https://github.com/renesas/fsp/releases

o “PEEE (U5 e2studio fl1 GCC) . A7 FSP 223574
FF Al FSP AR AT LA B “ Release” U1K 75
o A NFEE L E 5 h T EOMST e2studio A
o P RRAES EAG VAT I R SRIR (AN 0 Y B8 2 4 e 1
iy
o BT FSP I H AT LA R AT RS RS e

renesas-fsp-developm

© v400

-0 986efae

Compare ~

v4.0.0 (e

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
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https://github.com/renesas/fsp/releases

FSP#2%%

« P REFE (e2 studio + FSP + GCC)
6- FSP with e2 studio Windows installer
e- FSP with e2 studio Linux Applmage
- ¥4 FSP 5 e? studio — & H WA RA A F
OO - iziasri FSP 2R L FSP 4 zip SOt
« BlHRenesas RX/RL78H
« {R¥standalone e2 studio O\ %35 7E F F ) PC
@O0 - iz FSP SRR B FSP 4 zip i
o 1HVER, FSP A vs e2 studio filgA (f4m)
© 340 KESRAN FSP JRAZ R AL e? studio 7y 2021-10.
* 3.6.0 M ERAH FSP JRAZ KK e? studio 7y 2022-01.
- fERA IAR-EW B Keil MDK K] RA BB B %% (RASC) KA/
w « fEH IAR 2 Keil-MDK I [JRenesas Advanced Smart Configurator
@ - 5T Keil MDK iy MDK % {3304
«  Z2%RA SC User Guide for MDK and IAR.

v Assets 10

@fsp_documentation_v/-l.ﬂ.0.zip
@FSP_Packs_M.U.O.exe
QFSP_Packs_v4.0.0.zip

@ MDK_Device_Packs_v4.0.0.zip

@setu p_fsp_v4_0_0_e2s v2022-07.Applmage
@setu p_fsp_v4_0 0 e2s v2022-07.exe

@setu p_fsp_v4_0_0_rasc_v2022-07.Applmage
@setu p_fsp_v4_0_0_rasc_v2022-07.exe

[ASource code (zip)

[ASource code (tar.gz)

00000000
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https://www.renesas.com/us/en/software-tool/e-studio?
https://renesas.github.io/fsp/_s_t_a_r_t__d_e_v.html#RASC-MDK-IAR-user-guide

FSPX 4 - GITHUB 7

« GitHub Pages 3t T &8t FSP M)
- https://renesas.qithub.io/fsp/

o BREURRATHT I 8 A B #1082 B 8
o BEHIRYTTEE “Release” T F

=

vAssets 10 _
RENESAS RA Flexible S_oftware Package -
DOCU mentatlon Release v4.0.0 Q- Search

@fsp_docu mentation_v4.0.0.zip

- ;
DFSP_Packs_v4.0.0.exe Introduction Introduction

Reference Materials

@FSP_Packs v4.0.0.zip

Starting Development

. ) FSP Architecture Ove rview Table of Contents
@MDK_Device_Packs_v4.0.0.zip AP| Reference
5 : This manual describes how to use the Renesas Flexible Software Package (FSP) for writing applications for the RA J Overview
opyrigh
yig . . Wk Using this M 1
Dsetup_fsp v4 0 0 e2s v2022-07.Applmage microcontroller series. S

J Documentation Standard

¥ Introduction to FSP

Dsetu p_fsp_v4_0_0_e2s_v2022-07.exe Using this Manual i —
& Quality
®setu p fsp v4d 0 0 rasc V2022-O7.App| mage This manual provides a wide variety of information, so it can be helpful to know where to start. Here is a short description of \ Ease of Use
each main section and how they can be used. \ Scalability
& Build Time Configurations
Dsetu p_fsp_v4_0_0_rasc_v2022-07.exe ' ) _ i ) SEALAN RS Ca TRy
Starting Development - Provides a step by step guide on how to use e2 studio and FSP to develop a project for RA MCUs. Y e2 studio IDE

= . This is a good place to start to get up to speed quickly and efficiently.
mSource code (zip)

FSP Architecture - Provides useful background material on key FSP concepts such as Modules, Stacks, and API standards. Reference this section to extend or refresh your
Fﬂ Source code (ta r.gz) knowledge of FSP concepts.
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https://renesas.github.io/fsp/

N

~—

FSP3C

{8 =2_studio_2022_04 - RA_Demo/configurationxml - &2 studio

E2STUDIO

X

F Ik ERRIT T FSP O

File | Edit Navigate Search Project RenesasViews Run Window Help
- S AB 4 Debug || 9 Ra_Demo Debug At v S~ | ® - % BB R Rk DS S B H LS BB O
U|| ” Ilary I Q | Eo/ce+ 45 DG FsPC £ Smart Confi | Code {5 Synergy Confi
5 Project Explorer X =5 - SV Bl = Wl 14 [RA_Demo] FSP Configuration X = B | FSPVisual X |{ Package = B
<
. Vbl;lAl_Del‘rr: “ Summary G ite Project Content
> ncludes enerate Project Conten
= Driver an & a)2l2)a)el>
> (% ra_gen Project Summary o~
2 sre AS
> = Debug Board: CPK-RA2E1 MCUTF{&HE (LQFP64) RENES
> G raclg Device: R7FA2E1A92DFM
> (& seript Toolchain: GCC ARM Embedded
5 configurationaml Toolchain Version: 10.3.1.20210824
[ RPFA2ETA92DFM pincig FSF: Version: 380
[® RA Demo Debug_Flatlaunch Project Type: Flat
> (3) Developer Assistance Location: C:/Users/ab059755/e2_studio_2022_04/RA_Demo o/ —
I
Selected software components =
RENESAS =
it
Board Support Package Common Files V380 - it
0 Port
-
Arm CMSIS Version 5 - Core (M)
Board support package for RTFAZE1AS2DFM /
Board support package for RA2E1 .8.
Board support package for RA2E1 - FSP v3.8.0 v
el
v |[[ summary| 5P| Clocks | Pins| Interrupts | Event Links| Stacks | Components| » Legend
B Consale 4" Search | [ Properties % |[E] Problems @ Smart Browser [J Memary 4 & = B |[apinConflicts X Y § =B
rce
Stacks Configuration
Genera

& | New Thread
=

Threads

~

%] Remove

HAL/Common Stacks

% | New Stack » == Extend Stac

ol “i7 Elbs

v s HAL/Common

4% g_ioport I/O Port (r_ioport)
4 g_timer0 Timer, General PWM (r

4 g ioport I/O Port
(r_ioport)

@ g _timer0 Timer,

— EEMTEMAD

LAFT I L B 5

®

Visit module resources page
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B renesas / ra-fsp-examples ' pubiic [\ Notifications 9

—
F S P /l \ ( I ) <> Code 1 Pull requests 1 (® Actions @ Security | Insights

P master ~ ¥ 1branch Q35 tags Go to file m About

Example projects for Renesas RA MCU

o f£ GitHub RN H T2 e AT B | o

Im =pplication_projects Application Proje 3 months ago
- - o &3 View license
- https://github.com/renesas/ra-fsp-examples e = | g o
[ LICEMSEtxt updated Lic 11 months ago & 18 watching
e N T = [ READMEmd Updated READMEmd 6 months ago % 37 forks
o EM_ETFEIRBINHER
= READMEmd Bl 4
> ‘M_( E ﬁ‘ /%‘Z):I: E/\J /Z_\\ a:l: H‘}ijx Hﬂ‘ %Iz /ﬁ‘\ E /ﬁé):l: ¥ master - ra-fsp-examples / example_projects / ek_ra4m2 / B renesas/ ra-fsp-examples  pubic
S, S,
<> Code 11 Pull requests 1 ® Actions @ Security |2 Insights

ra-fsp-systems Example Projects for RA/FSP

¥ master ~  ra-fsp-examples / application_projects /

& Design & Development

_crypto/NetX_crypto_ek_ra4m2_ep
Software & Tools Sample Code Boards & Kits Models ra-fsp-systems Application Projects for RA/FSP
— USBX_hcdc_acm/USBX_hcdc_acm_ek_raém2_ep

USBX_hhid/USBX_hhid_ek_ra4m2_ep

Sample Code

By
[Es]
|
)
m USE c/USBX_hmsc_ek ra4m2_ep B cloud_conne Application Projects for RA/FSP
— . . pcdc_acm/USBX_pcdc_acm_ek_radm2_ep e . & P G P 535 g s
BB USBX_phid/USBX_phid_ek_ra4m2_ep o . . .
B pm_applications Application Projects for RA/FSP
Title Type Date B8 _quickstart/quickstart_ek_radm2_ep
B r01an5402 Application P
EK-RA4M2 Example Project Bundle B8 zdc/adc ek radm2_ep
A ZIP 1678 MB B ri1an0468 Application Projects for RA/FSP
. Sample Code Oct 17, 2022 Im adc_gpt_periodic_sampling/adc_gpt_periodic_sampling_...
Related Files:
« Application Note B act/agt ek radm2_ep B r112n0473 Application Projects for RA/FSP
F52012 Sample application - Sample Code B8 sudio_piayback_pwm/audio_playback_pwm_ek_ra4m2_ep B r1an0474
[Software=FSP | v4.0.0;RX Driver Package |v1.35],[Toolchains=GNU ARM
Embedded |v10.3.1.20210824;CC-RX |v3.02,00;GNURX | 8.3.0.202004;CC- B cac/cac ek radm2_ep A/t I ri1an0493
RL|v1.10.00;GNURL|4.9.2.202103;] ST .
A 2P 58.10MB @ can/can_ek_radm2_ep /1 Bm  r112n0496
Application: loT Applications
Compiler: CC-RX, CC-RL, ICCRX, ICCRL7S, GNURL7S, GNURX, ICCARM, GNU ARM Sample Code Aug 31, 2022

Embedded
Function: Communication Interface, Application Example
IDE: 2 studio, IAR EWRX, IAR EWRL78, IAR EWARM
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FSPR#IIH (2)

o« e2studio T Fon N HFE P

» (File - > Import - > Sample Projects on Renesas Website -> Online -> RA - > Device)

& import m| x & import O e
Select \g Import sample project on Renesas website
H Select a device to search, download and import its sample projects
Select an import wizard: Local
Fype it tox | Do Device: [R7TFA4M2AD | B2 | search
=2 Existing Projects into Workspace A RA 5ample projects:
[} File System RL78 type filter text |
[T Preferences R : :
B3 Projects from Folder or Archive Synergy Renesas RA Securing Data at Rest Using the Arm @ TrustZone®

Renesas RA Security Design with Arm® TrustZone® - IP Protection

Rename & Import Existing C/C++ Project into Workspace
P 9 ] P
RA Azure loT Cloud Connectivity Solution

e Renesas CCRX project conversion to Renesas GCC RX

e Renesas CS+ Project for CATBKOR/CATEKD Renesas RA Family Device Lifecycle Management Key Installation
TaF Renesas C5+ Project for CC-RX and CC-RL Arm®@ D5P Examples
Ta Renesas GitHub FreeRTOS (with loT libraries) Project Installing and Updating Secure Keys for RA Family — Application Project
|_~a Sample Projects on Renesas Website | RA Family IEC 60730/60333 Self Test Library for RA MCU (RA4_CM33)
M = HS300% Sample application
[£] CfC++ Executable o—
= . ) IMODdx Sample application
&2 C/Ce+ Project Seftings RA Family IEC 60730/60335 Self Test Library for RA MCU (CM4_CM23)
[tw] Existing Code as Makefile Project h

EK-RAad4M2 Example Project Bundle

F52012 Sample application

Secure Bootloader for RAG MCU Series Using MCUboot

Installing and Utilizing the Cryptographic User Keys using SCE9 - Application Project

® < Back Finish Cancel Establishing and Protecting Device ldentity using SCE® and Arm® TrustZone®

0B1203 Sample application
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« FSP R TR AN BB TR
> S FHETBOT IT AR ARS8 S N\ 1R
> RS EONIR BHA A5 R4 G N AT RS B 3hiE
> TF R B T2 A2 A pl ml A o B
> XSCHF HAL K5 HE 7 H1 Renesas H I

v (@ Developer Assistance
v & HAL/Common
4 g_ioport I/0 Port Driver on r_ioport
v @& g_timer0 Timer Driver on r_gpt

3 @-]] Includes v @ fsp_err_t R_GPT_Open(timer_ctri_t *const p_ctrl, timer_cfg_t const *const p_cfq)
» E ra & Call R_GPT_Open()
- P 2
y [E' ra_gen fsp_err_tR_G T_Stop(t!mer_cm_t const p_ctri)
® fsp_err_t R_GPT_Start(timer_ctrl_t *const p_ctri)
? [E' sre ® fsp_emr_t R_GPT_Reset(timer_ctrl_t *const p_ctrl)
» [= Debug @ fsp_err_t R_GPT_Enable(timer_ctri_t *const p_ctrl)
» [= ra_cfg ® fsp_err_t R_GPT_Disable(timer_ctrl_t *const p_ctrl)
= script @ fsp_err_t R_GPT_PeriodSet{timer_ctrl_t *const p_ctrl, uint32_t const period_counts)
{i} con flgura tionaml fsp_err_t R_GPT_DutyCychSet(u mer_ctri_t *const p_ctri, uint32_t const duty_cycle_counts, uint32_t const pin)
= RTFAGMAAFICER.pinc ® fsp_err_t R_.GPT_InfoGet(timer_ctrl_t *const p_ctrl, timer_info_t *const p_info)
= ‘pincrg ® fsp_err_t R_GPT_StatusGet(timer_ctri_t *const p_ctrl, timer_status_t *const p_status)
=| ra_cfg.brt ® fsp_err_t R_GPT_CounterSet(timer_ctri_t *const p_ctrl, uint32_t counter)
= RA_TZ_Demo Debug.launch @ fsp_err_t R_GPT_OutputEnable(timer_ctrl_t *const p_ctri, gpt_io_pin_t pin)
e @ Developer Assistance ® fsp_err_t R_GPT_OutputDisable(timer_ctrl_t *const p_ctrl, gpt_io_pin_t pin)
® fsp_err_t R_GPT_AdcTriggerSet(timer_ctrl_t *const p_ctrl, gpt_adc_compare_match_t which_compare_match,
-

fsp_err_t R_GPT_Close(timer_ctri_t *const p_ctrl)

rsion_t *const p_version)
&5 Callback function definition
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1
LU

— _ N ‘A N A — — —_a +
A~ - B RERBITERES GPT TIMER BIERF—&E M
v (@ Developer Assistance
v HAL/Common
> F g_ioport I/O Port (r_ioport)
v @ g_timerQ Timer, General PWM (r_r"}‘/L ® * test.([]
v @ fsp_err_t R_GPT_Open(timer_c ﬁgi]j > |, 7+ *ranst p_cfg) -void test (void)
B Call R GPT Open() AP, fkﬁlzliﬂl’?fsp err t .

fsp_err_t R_GPT_Stop(timer_ctrl_t *const p_ctrl) fsperr t err;

> @ fsp_err_t R_GPT Start(timer_ctrl_t *const p_Ctl’l) === err = R_GPT Open(&g timerd® ctrl, &g timerd cfg);

> fsp_err_t R_GPT_Reset(timer_ctrl_t *const p_ctrl) )

) - fsp_err_t R_GPT_Enable(timer_ctrl_t *const p_ctrl) /* Callback function */

> fsp_err_t R_GPT_Disable(timer_ctrl_t *const p_ctrl) “void g_timer®_callback(timer callback args t *p_args)
' fsp_err_t R_GPT_PeriodSet(timer_ctrl_t *const p_ctrl, uint32_t const period_counts) {

. . J* TODO: add vour own code here */
fsp_err_t R_GPT_DutyCycleSet(timer_ctrl_t *const p_ctrl, uint32_t const duty_cycle_count:

. fsp_err_t R_GPT_InfoGet(timer_ctrl_t *const p_ctrl, timer_info_t *const p_info)

fsp_err_t R_GPT_StatusGet(timer_ctrl_t *const p_ctrl, timer_status * 'nstp_s ® * test.c[]

“void test (void)

g {
pln) fsp_err_t err, my_err;

fsp_err_t R_GPT_OutputEnable(timer_ctrl_t *const p_c* Orb\
) fsp_err_t R_GPT OutputDisable(timer ctrl_t “cor \ KN~ j@pin_t pin)
fsp_err_t R_GPT_AdcTriggerSet(timer_ctrl +~ V%x){é\ .

= R_GPT_Open(&g_timer@_ctrl, &g timere_cfg);

t_adc_compare_match_t which_compare_match, u

» @ fsp_err t R_GPT_PwmOutputDelaySet(tim. )58 _#0nst p_ctrl, gpt_pwm_output_delay_edge_t edge, gpt_pwn ;* o+
b fsp_err_t R_GPT_CallbackSet(timer_ctrl_t *cope€p_api_ctrl, void(*p_callback)(timer_callback_args_t *), void con: “void g_timerd_callback(timer_callback_args_t *p_args)

. = {
fsp_err_t R_GPT_Close(timer_ctrl_t *conep_ctrl) - WIREHTOEIIRABIZ T fsp_err_t /* TODO: add your own code here */

-
-
-
L
-
-
-
L
-
> @ fsp_err_t R_GPT_CounterSet(timer_ctrl_t *const p_ctrl, uint3” @0\(\ ,
®
-
-
]
-
-
® - SCEIANEA—TEARSTE A status” )
=)

=] Callback function definition
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FSP j\}éﬁ//\

=]

o G TUSIET IR TT S
- ra_gen: B{THACE
 ra_cfg: HENACE

- ra: “Generate Project Content” AN c’sS (FREWKE JEIG M, EMBSCH, FFEH “Generate
Project Content” ) ) S—

ra_gen ra_cfg
v v v v v v v
‘ arm \ ‘ aws \ ‘board\ ‘freertos\ ‘ fsp \ ‘segger\ ‘ tes \
v | y
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-GITHUB

& renesas/ fsp ' Public 4R EditPins ~ @ Unwatch 45 ~

<> Code I1 Pull requests 1 0Y Discussions () Actions @ Security [+ Insights 8 Settings

P master + P 4branches  © 30 tags Go to file Add file = About b
Flexible Software Package (FSP) for
renesas-fsp-development Release v4.0.0 ggeerac 10 days ago %) 44 commits Renesas RA MCU Family
B .github/ISSUE_TEMPLATE Update URL for Renesas Rulz forum 17 days ago I @ renesas.github.io/fsp/ I Documentation
| Release v4.0.0 10 days ago &n JEnesas,
D LICENSE.txt Release v2.4.0 2 years ago 0 Readme
[ READMEmd Release v4.0.0 10 days ago # Viewlicense
vr 88 stars
[ SECURITY.md Release v3.6.0 7 months ago
& 45 watching
[ SUPPORTED_SOFTWARE.md Release v4.0.0 10 days ago % 46 forks
:=  READMEmd p
Releases 20
Overview © v40.0 (Lstest)
10 days ago
Flexible Software Package (FSP) for Renesas RA MCU Family + 29 releases

FSP is the next generation Arm® MCU software package from Renesas, that enables secure devices and loT
connectivity through production ready peripheral drivers, Azure RTOS or FreeRTOS, and portable middleware stacks.
FSP includes best-in-class HAL drivers with high performance and low memory footprint. Middleware stacks with
Azure RTOS and FreeRTOS integration are included to ease implementation of complex modules like communication EIE P G i @
and security. The e* studio ISDE provides support with intuitive configurators and intelligent code generation to make

programming and debugging easier and faster.

Contributors 6

FSP uses an open software ecosystem and provides flexibility in using your preferred RTOS, legacy code, and third- Environments 1
party ecosystem solutions.

ﬁ github-pages
Current Release

FSP v4.0.0 Languages

Supported RA MCU Kits ® C1000%
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FSPHI P PR

L-P
N

« URERTES FSP ACE a5 o HEHAL IR A7 R UL A ) 28

FSP v3.6.0

» Introduction

» Starting Development
» FSP Architecture
¥ AFIReference

» BSP

¥ Modules

» Bluetooth Low Energy Mesh Metwork Mos

» High-Speed Analog Comparator (r_acmg

» Low-Power Analog Comparator {r_acmp

» Analogto Digital Converter (r_adc)

» Analog to Digital Converter (r_adc_b)

» Asynchronous General Purpose Timer (f]
Bluetooth Low Energy Library of Balance
Bluetooth Low Energy Library of Compad
Bluetooth Low Energy Library of Extendes

» Clock Frequency Accuracy Measurement

» Controller Area Network (r_can)

» Controller Area Network - Flexi

» Consumer Electronics Contral (r_cec)

» Clock Generation Circuit {r_cgc)

» Cyclic Redundancy Check {CRC) Calculz
» Capacitive Touch Sensing Unit (r_ctsu)
» Digital to Analog Converter (r_dac)

» Digital to Analog Converter (r_dacg)

» Direct Memory Access Controller (r_dma

» Data Operation Circuit (r_doc)

FSP v3.7.0

Overview
Using this Manual
Documentation Standard
» Introduction to FSP
» Starting Development
» FSP Architecture
¥ APl Reference
» BSP
¥ Modules
= Analog
» Audio
» Bootloader
» CapTouch
» Connectivity
= DSP
» Graphics
» Input
» Monitoring
» Motor
» MNetwaorking

» Fower
» RTOS

= Security

¥ RAFlexible Software Package Documenta

Artificial Intelligence
Audio
Bootloader
Connectivity
DsSP

Input
Monitaring
Motor
MNetworking
Power
Security
Sensor
Storage
System
Timers
Transfer

A4 search...

E Analog I

v T v T v v v v ¥ ¥ v w ¥ W ¥ v ¥

© 2022 Renesas Electronics Corporation. All rights reserved.

Page 35

LENESANS
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MCUBOOTHITINYCRYPT
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E2 STUDIOHRIETRE - HaiEFEF KRN FE A
o NIRRT LS R 2 studio ERIAIE SR JLink B & E2/E2-Lite
-  HHAMYFPB-RA2E1 1 FPB-RA2E2 fii ] E2 Lite, HA&H AR AIHRE MR 2340 2 ILink

Renesas RA C/C++ Project —

Device and Tools Selection [

Device Selection

Board Description
FSP Version: | 3.8.0 -

Evaluation kit for RA2E2 MCU Group
Board: FPB-RAZEZ - Visit hitps://www.renesas.com/rafek-ra?e? to get kit user’s
manual, quick start guide, errata, design package, example
. rojects, etc.
D R7FA2E2AT2DNK | | prei
Core: CcM23 -

Device Details
Language: ©cC (c++

TrustZone No

Pins 24

Processor Cortex-M23
Toolchains Debugger

GNU ARM Embedded E2 Lite (ARM) ~

1AR Toolchain for Arm - (9.x)
ARM Compiler 6.17

10.3.1.20210824 -

@ < Back Cancel Finish
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A

o

T RS SCHT

PiE: ZMOD4XXX. FS2012. HS300X. OB1203

. FS1015. FS3000. HS400X

F51015 Flow Sensor (rm_f=1015)
F52012 Flow Sensor (rm_fs2012)
F53000 Flow Sensor (rm_fs3000)

¢Eeee e

H5300X Ternperature/Humidity Sensor (rm_hs300x)
H5400 Ternperature/Humidity Sensor (rm_hs400x)
OB1203 Light/Proximity/PPG Sensor (rm_ock1203)
FMODECK Gas Sensor (rm_zmoddaong \

-

Sensor
Storage
Systemn
Timers

Transfer

" Search...

N

# g_fs1015_sensor0 FS1015 Flow Sensor
(rm_fs1015)

@

# g_fs3000_sensor0 FS3000 Flow Sensor
(rm_fs3000)

®

% g_hs400x_sensor0 H5400X Temperature/-
Humidity Sensor (rm_hs400x)

@

-

.

Y

# g_comms_i2c_deviceDd I12C Communication
Device (rm_comms_i2c)

@

# g_comms_i2c_devicel 12C Communication
Device (rm_comms_i2c)

@

% g_comms_i2c_device2 12C Communication
Device (rm_comms_i2c)

@

Y

Y

Y

4 g_comms_i2c_bus0 12C Shared Bus
{(rm_comms_i2c)

@

# g_comms_iZc_bus0 12C Shared Bus
(rm_comms_i2c)

®

# g_comms_i2c_bus0 12C Shared Bus
{rm_comms_i2c)

@

¢ eee

ZMOD4AT0 LAC 1st Generation (rm_zmoddin)

ZMOD4A10 AT 2nd Generation (rm_zmoddoo)

ZMOD4AT0 1AC 2nd Generation Ultra Low Power (rm_zmoddi)
ZMOD4410 Odor (rm_zmoddin)

ZMOD4AT0 Sulfur-based Odor (rm_zmoddioo

ZMOD4510 OAQ 1st Generation (rm_zmoddoo

ZMOD4510 0AC 2nd Generation (rm_zmoddion)

Y

Y

@ g_i2c0 12C Master (r_sci_i2c)

@

# g_i2c012C Master (r_sci_i2c)

®

& g_i2c012C Master (r_sci_i2c)

@

% Add DTC Driver %' Add DTC Driver
for Transmission for Reception
[Optional] [Optional]

%' Add DTC Driver %7 Add DTC Driver
for Transmission for Reception
[Optional] [Optional]

%7 Add DTC Driver %7 Add DTC Driver
for Transmission for Reception
[Optional] [Optional]
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MCUBOOTHMTINYCRYPT

« MCUboot £ &2k T TinyCrypt
« FSP IEfERAG 2 ANHRAN TinyCrypt

« ¥k, dF MCUboot TinyCrypt 7] 24l i %4

o IEAETEE AR & A RN B I T,

T 4C4E MCUboot TinyCrypt

@ MCUboot

@

-

¢ MCUboot Port for RA (rm_mcuboot_port)

# MCUboot logging

%7 Add [Optional]
Add Example Keys

%7 Add ASN.1 parser
if using TinyCrypt
or Custom Cryptg

/

@ @ (Protected Mo
1 I /-

# MCUboot &7 Add Requires %7 Add External

TinyCrypt (S/w Flash Memory

only) Implementation

— NOT THE SAME
<
© 2022 Renesas Electronics Corporation. All rights reserved. Page 39 [ | 2 E N ES AS
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E2STUDIOX MirRA . BHEEZR.
MCU 4 EIODEFINE, AWS

FREERTOS. ¥Ihgk
(FTFFSP4.0.0)

pppppp 1RENESANS



E2 STUDIO 2022-07

o M E—RARK 2022-04 F+2%, v3.8.0%)We2studio 2022-04

Releaseiii i :
- e2 studio | Renesas

e’ studio

2022-07

Starting e? studio ( BUILT ON

© 2022 Renesas Electronics Corporation. Al rights reserved. Page 41

ENESAS


https://www.renesas.com/cn/zh/software-tool/e-studio#overview

E2 STUDIOE & IThEE

A PRSI R
« Global

* $8EModule

240 A4 “MBEDTLS_ECP_C”

i MbedTLs (Crypto Only)

a common module instance.
multiple stacks.

2 ; ECC (MBEDTLS_ECDSA_C).

Error-related property:

@ Lit

|
% Mbed Crypto HW ‘

Arceleration
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E2 STUDIOBH#ZE - GLOBAL

o KBAERTA W RERIE R R R B M
« fitdiSearch >> Search
« %3 FSP Search &1k

Search CIGIC] Search 2E =
B? Remote Search |@“/ File Search |§6°? C/C++ Searc [43 FsP Searchla'"java Search| B Remote Search |@ File search |9\§' C/C++ Search [47 FsSP Searchlm}'java Search|
—]

[ l L MBEDTLS_ECP_C| a ]

} g_ioport IO Port (r_ioport) + MbedTLS (Crypto Only)

» MbedTLS (Crypto Only) MBEDTLS_ECP_C

b LittleFs

b LittleFS on Flash (rm_littlefs_flash)

» g_flasho Flash (r_flash_hp)
@ Customize... Cancel @ Customize... Cancel
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RN R Prie i i) g v
> LA A HEAR AL P R R AR
> fE CJRME” BT A A AR
> AT ST E R TR

[ Properties x |§. Problems @ Smart Browser

E2 STUDIOBHHEZE

fEEMODULE

R

v O 4

|
Settings | Property

APl Info Qe

Property Search CIEE
b MbedTLS (Crypto Only) I
Cancel ||  Searc h
Property Search =
MBEDTLS_ECP_C| a l
~ MbedTLS (Crypto Only)
MBEDTLS_ECP_C
Cancel Search
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MCU %FEHR] IODEFINES

<

« iodefine = Ci&E5 kM, HTVim MCU LiaiAres (Blan: 4hk)

« LAAT, FSP 4if— DR —RIa 74375 [ 3CAfF: renesas.h
« renesas.h &/ RAMCU [1E4E
o BT XEHFEIR ZAHEIRE R

renesas.h
> RA4AM1
> RA2E?2

R7FA2A1AB.h
R7FA2E1A9.h
R7FA2E2AT.h
R7FA2L1AB.h
R7FA4E10D.h
R7FA4AM1AB.h
R7FA4M2AD.h
R7FA4AM3AF.h
R7FA4W1AD.h

R7FAGE10F.h
R7FA6M1AD.h
R7FA6M2AF.h
R7FA6M3AH.h
R7FA6M4AF.h
R7FA6M5BH.h
R7FAG6T1AD.h
R7FA6T2BD.h
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#1'F BSP _MCU_GROUP_ RJ-'\EAi

™ L = 4 —d— —: "
I ad Z #Ellf BSP_MCU_GROUP_ RAEEI
Y ’kl N #include "R '
< Ll JFAZE1AD,
#21if BSP_MCU_GROUP_ R."—‘QEE

#include "RVFA2E2AT7.h

#21if BSP_MCU_GROUP_ RAELl

renesas.h IR A1E 55 B2 2811 iodefine SCAH #include "R7FA2L1AB.h

#Ellf BSP_MCU_GROUP_ RMEl

%Ffmfjﬁ% /£i§[Jﬂﬂ‘J|ZTTTﬁT E/Jﬁl\.—l/x%' #Ellf BSP_MCU_GROUP_ RMMI

° lz%/‘"“ ﬁ’ 5’%;’% Z‘\‘%‘Ez E&lﬂi #El.i'l_"_BfP P'1FEJ:GROI-JP!R.T'-‘«A?'12

#21if BSP_MCU_GROUP_RA4M3

BN SRR BRI 2 R EC I8 IE se15f B9p nOU GROUD. RAAM:

. @Jﬁu }\)\ RAZEL E'jﬂﬂu sz/ﬂ?Xﬂ‘ GPT1. 2. 3,10, 11, 12, 13 E@lﬁ ﬁﬂjﬂl&a #eh;__é;: Mcu-n;;@]l:ﬁ;ﬁﬂ
: Eﬁ}ﬂﬁiTj‘Tl_JEﬁ jk‘fy_] #Ell;jé;; MCU-t;F;{:JIjI; R.;lﬁMl
o Bltn: ANFAE GPT32 Al GPT16 2 fi#{Tiz k. GPT16 E il UM *i_lff_ eF ”?“f@'“_““ﬁ”z

#Ellf BSP_MCU_GROUP_ RA6M3

bR FSP A7 B o 1 41 Bl AL o6
#Ellf BSP_MCU_GROUP_ RA6H4

#Ellf BSP_MCU_GROUP_ RAEHS

#Ellf BSP_MCU_GROUP_ RAﬁTl

#Ellf BSP_MCU_GROUP_ RAETE

#alze
#warning Unsupported MCU
#endif
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AWS FREERTOSHZ

o A AWS MQTT Fl HTTPS % ) i g il B
o ZHIBLC S “Deprecated”
«  AWS %[ coreMQTT A1 coreHTTP S

« NFSPv4.0.0 frE A “(No Longer Supported)”

FSP v3.8.0

47 AWS MQTT Client
(Deprecated)

@

4 Aws HTTPS client
(Deprecated)

@

FSP v4.0.0

4% AWS Core HTTP

@

4% AWS Core MQTT

@

fF AWS Core HTTP

o)

#F AWS Core MQTT

@

-

-

-

-

-

=

&

=

# AWS Transport
Interface on
Secure Sockets

# AWS Transport
Interface on
Secure Sockets

i AWS Transport
Interface on
Secure Sockets

@ AWS Transport
Interface on
Secure Sockets

Implementation

Implementation

Implementation

(No Lonaer (No Lonaer
ik £ ik ik
T T T T

%7 Add Secure % Add Secure %7 Add Secure %Y Add Secure
Sockets Sockets Sockets Sockets

Implementation

@ AWS Core HTTP

o)

£y

@

f#F AWS Transport Interface on Secure Sockets (No Longer Supported)

Y

@

i AWS Secure Sockets on WiFi (No Longer Supported)
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AWS FREERTOSHZ — CORE MQTT & HTTP

FSP UM 8 &t 481 -
- RA Flexible Software Package Documentation: FSP v4.0 FreeRTOS Stack Migration Guide (renesas.qithub.io)

AFEEAE F T 4fd FH FSP v3.8.0 s B A G2 e2 studio T H 7 H F
ERAGEH T H CoreMQTT A1 CoreHTTP FR B 1) I 28 HE A

S CF R MQTT & i Al HTTP 2 7 i AR (1K) HE oK T A2 81 FSP v4.0.0 L ERA. ARMNEFHMNE S
lﬂﬁﬁﬁ%&’ﬁﬁ%m{m ) -[/ﬁi%lﬂ [QL—FEFEIF%A
- AWS IoT Device SDK C: MOTT

> HERGERS IR
> MRS R R AR
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https://renesas.github.io/fsp/_f_r_e_e_r_t_o_s__m_i_g_r_a_t_i_o_n.html
https://aws.github.io/aws-iot-device-sdk-embedded-C/202103.00/docs/doxygen/output/html/mqtt_migration.html

DMACX} SPI 3% ¢

T
v JF4EFr MCU %45 DMAC
v DMACEEH=A R
DMAC 7] DUAR 3 F 51 n 21 H At s B

IAETT LLIEHE DMAC 5 r_spi fE—if i/ (RP: SPI 4R
T DTC #l DMAC Z IR, W3R15 5 &1 SPI PR

@ g_spio SPI (r_spi)

@

s

% Add Transfer Driver
for Reception

oo elel

4 Transfer (r_dmac)

4 Transfer (r_dtc)
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ADC B #1600 E

« RA6T2 L r adc b #i o 8 # LA #5:
o 16hid KA
« Hybridf£z{ = SAR + Sigma Delta

o VE: HEAANBEIES 20228 H5H KA RABT2 User's Manual Rev.1.30.
- RA6T2 Group User's Manual: Hardware (renesas.com)

_'_-'_. Problems @ Smart Browser 2lE T B 8 = O

|
Settings Property Value

| API Info

b Common
+ Module g_adc0 ADC Driver onr_adc_b

- General

~ Operation

w ADCO
Conversion Method |0versamp|ing Maode '
Scan Mode SAR Mode
» ADC1 oversampling Mode
b ADC Successive Approximation Time Hybrid Mode

b Synchronous Operation
» Calibration
» Sampling State Table
Name g_adco
b Clock Configuration
b Interrupts
» Sample and Hold
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X HFFZMOD4450

©  ZMODA4450 ALt — Ml ECE T 6, LoVl S & b SGA SR AR AT T, s T

Hilve Ui E (RAQ) M

https://www.renesas.com/us/en/products/sensor-products/environmental-sensors/digital-gas-sensors/zmod4450-

refrigeration-air-quality-sensor-platform

4 g zmod4xxx_sensor0 ZMOD4XXX Gas
Sensor (rm_zmod4xxx)

)

& ZMOD4450 RAQ

%7 Add IRQ Driver for

(rm_zmodadxxx) measurement
[optional]
@
%
4 g comms_i2c_devi-
cel 12C
Communication
(i) Device
%
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USBXF%

« USBXHub

> Stack® %A Hub; 7E#F HHubF1EEFUSB Host.

o W7 EHUSBX OTG HID

USE Composite (r_usb_composite)

LUSB HCDC (r_usb_hcdc)

USE HHID {r_usb_hhid)

USB HMSC (r_usb_hmsc)

LI5B Host Vendor class (r_usb_hvnd)

USB PCDC (r_usb_pecdc)

USE PHID (r_usb_phid]

USE PMS5C (r_usb_pmsc)

USE Pernipheral Vendor class (r_usb_pvnd)

¢SS EEE

¢$EC ¢SS ¢

Azure RTOS USEBX HCDC
Azure RTOS USBX HHID
Azure RTOS USEX HPRM
Azure RTOS USBX OTG CDC
Azure RTOS USBX OTa HID
Azure RTOS USEX PAUD
Azure RTOS USBX PCDC
Azure RTOS USEX PHID
Azure RTOS USBX PM5C
Azure RTOS USEX PPRN
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i - KB EREE MCU

FRERARFIMCU FRELRL78/RX/RAZR FIMCU

BRUKFEA T 4R BR&RA BAUKFEA B4R BRRA

X Z A : Huiming Chen
HLif © 13601155997
B4 : Huiming.Chen@AVNET.COM
3P
https://www.avnet.com/wps/portal/apac/
& - Bt& N : Isaac Yu
5B ERA MCU ST A= FEi 1 13305817393

_ BAABARA 344 : isaacyu@macnica.com
https://www.ramcu.cn/lists/6.html lx—>g|ijj: o Www_macni.ca_com/cytech BEZ A @ BRiEHk
R NPTV ¢ 13923761320
o LUl VT I o ouch neton e e s

: .net. L - A
W4k : http://www.etouch.net.cn/ Sl Snoon.com
BE&R A 1 John Wei

& N @ Peter Wei e
HLTE 13923792117 M S = i : 13620949101
BRIP4 HE4E : johnwei@superfly.com.cn

HE4E : peter.wei@futureelectronics.com
R4k : https://www.futureelectronics.cn/ W4k http:/Avww.superfly.com.cn/
BRARN 2

Ec& A : Norman Yam
1% : 13923760178 1% : 18565882876

#S4E : norman@tachibana-sz.com.cn SRR R (RYD R IR A WE4E : irven.peng@wtmec.com

E83E : 400-830-1766
s GRID BB HH HEFE - service@sekorm.com

N
PR ML https://iwvww.sekorm.com/

K& A : Leo Lau

Fi% 13603010241

HE4H : leo.lau@serialsystem.com
Mk : https://serialsystem.com/

o h

W= ELEE gh@tj\httgz);]//tac?ibana-sh.com/ Rk https://www.wtmec.com/
A A : Zhangting o
https://shop35399702 INEF: RAEST HiiE : 18616868656 IR (B R RAE ;@1% 400-'830-1766
6.taobao.com/ fess WE% : zhangting@hkryosan.com BRA $%6 @ service@sekorm.com

Wk https://www.sekorm.com/

Pk https://www.ryosan.co.jp/eng/
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THANKS FOR ATTENDING!
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