RE NESAS Application Note

Using Matter Door Lock with RAFW Connectivity Devices

This application note provides guidance on importing, compiling, flashing, and testing the Matter Door Lock reference
application on RAFW connectivity devices.
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Terms and Definitions

DPM Dynamic Power Management

EVB Evaluation Board

FSP Flexible Software Package

IDE Integrated Development Environment

1. Introduction

Matter is a unified, open-source application-layer connectivity standard designed to enable developers and device
manufacturers to connect and build reliable, secure ecosystems and increase compatibility among connected home

devices.
This document provides an overview of the Matter Door Lock application developed on the RA6W1 platform using

Easy Setup for initial provisioning, followed by the implementation on the RA6W?2 platform with device provisioning
over Bluetooth® Low Energy (LE). It also covers the complete process of importing, compiling, flashing, and testing the
reference Door Lock application within the Matter environment.

2. Hardware Setup

Figure 1 shows the basic element of Matter network (Hub, Device, and Controller) and how the network is linked
together remotely. Matter accessory applications (lights and door locks) can be tested and developed on the device,
RA6W1, and RA6W2 Evaluation Board (EVB).

o
o0

alexa
1

Bluetooth LE
Commissioning

O

Figure 1. Basic elements of Matter network
= Hub: Matter smart hubs such as Apple HomePod mini, Google Nest Hub, and Amazon Echo Dot

= Controller: Mobile apps such as Apple Home, Google Home, and Amazon Alexa
®  Device: RA6W1 EVB or RA6W2 EVB.
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3. Software Setup

To develop Matter applications on the RA6W1 and RA6W?2 using the Matter module, install and set up the Renesas
Electronics e studio IDE.

To set up the development environments:

1. Install and configure the e2 studio IDE version 2026-04.3.

Use GCC Arm Embedded Toolchain: Version 13.3.1 arm-13-24.

Download the RAFW FSP version 2.2.0 or later from the Renesas Electronics website.

Load the Matter Application project template in e? studio.

Change the Matter Application in the reference project. Build the application project.

Program firmware image.

Debug with J-Link.

NoOohkwd

3.1 Install e2 studio IDE

To install €2 studio, download and run the e studio platform installer for your operating system (Windows, Linux, or
macOS). For detailed installation instructions, see the Install e studio IDE for Windows, Linux, and macOS sections
in RA6W1/RRQ61001 Application Development Guide.
= Platform Installer

® File: setup rafwfsp v2 1 0 e2s v2026-04.2.exe

® Download from the RAFW FSP GitHub Releases page - Releases-renesas/rafw-fsp.
= GNU Arm Embedded Toolchain

® File: gnu-toolchain-13.3.rell-mingw-w64-1686-arm-none-eabi.zip

® Download from the official Arm GNU Toolchain website.

3.2 Download Reference Door Lock Template

Download the example templates and FSP pack files from the Renesas Electronics website

(https://www.renesas.com/en/products/rabw1).

= The RAFW FSP Examples (2.2.0 or later) package can be downloaded from the Renesas website using the
following path:

Renesas Website > Software & Tools > Software Downloads > RAFW FSP Examples (2.2.0 or later)

Access the RAFW FSP Examples from the RA6W1 Software & Tools page.

® TheRAFW FSP _Packs (v2.2.0 or later) packcanbe downloaded from the Renesas website using the
following path:

Renesas Website > Software & Tools > Software Downloads > RAFW Flexible Software Package

Clicking the RAFW Flexible Software Package navigates to the download page for RAFW_FSP_Packs (v2.2.0.0r

later)

Matter Door lock reference application for RA6W1 and RA6W?2:

= Asample project template for RAGW1-matter wifi lock ek ra6wl isavailablein application
projects/r19an0438/Matter Wifi Lock Application/inthe downloaded RAFW FSP Examples
(2.2.0 or later).zip

® A sample project template for RAGW2 —matter wifi lock ek ra6w2 isavailableinapplication
projects/rl19an0438/Matter Wifi Lock Application/ inthe downloaded RAFW FSP Examples
(2.2.0 or later).zip
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3.3 Load Matter Application Project Template in e? studio

1. Extract the project template matter wifi lock ek ra6wl for RABW1 and launch e? studio.
Choosematter wifi lock ek ra6w2 Door Lock application on RAGW2.

2. Toimport project template, go to File > Import.
3. Under the General folder, select Rename and Import Existing C/C++ Project into Workspace.
Import 0o x
Select \
|
Rename and Import and Existing C/C++ Project into the workspace H
Select an import wizard:
~ [=General
JB Archive File
| CMSIS Pack
DA CMake SDE Project (experimental)
= Dialog SDK Project
=¥ Existing Projects into Workspace
i File System
CiPreferences
i Projects from Folder ar Archive
& Rename & Import Existing C/C++ Project into Workspace
" Sample Projects on Renesas Website

Figure 2. Rename and import
4. Navigate to the project template directory, unzipmatter wifi lock ek ra6wl, and enter the project name.
5. The zap_generated files, which include the cluster and endpoint feature configurations, are generated using the
ZAP tool integrated into e? studio.Renesas provides the Renesas QE for Matter tool for configuring and
generating the required ZAP files. To add and use the Renesas QE for Matter tool to generate zap_generated files
for the Matter Door Lock application, see the Renesas QE for Matter section in Wi-Fi Matter Quick Start Guide.
6. To build the project, right-click the project, and then select Build Project.
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Figure 3. Build project
7. Check the console window shown in Figure 4 to confirm that the build is progressing.
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Figure 4. Console window
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Figure 5 shows the successfully completed build.
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Figure 5. Successful build

3.4 Flash Firmware to Hardware
After compilation, the . img.bin file can be found in the Debug folder as shown in Figure 6.

8 worspace_latestns - matter_wifi_lock_ek_raw1/configuration.xm - € studio - a x
File Edit Source Refactor Navigate Search Project RenesasViews Run Renesas365 Window Help
| ® &~ Biaife~ @~ Qi &) NotConnested | 1 | [ C/Cor
Project Bplorer X B%5 T § = B & [matter_wifi_lock_ek_rabw1] FSP Configuration = B8 ouine x BB A=O
> 2 test files There is no active editor that

Stacks Configuration

> i3 zap_gen Generate Project Content  provides an outline,
v (= Debug
> [ matter_app | Mew Thread & Mew Stack > £
= Threads HAL/Common Stacks
> (= rafw_gen - - - -
= [ HAL/Common
i g testfiles = 4 g_gpio_w /0 Port r_ | 4 g_gpiow1/0 Port 42 g_external_irg0 External
5 (= z2p_gen 42 g_external_irgD Exterr (r-gpio_w) IRQ (r_ext irq.w)
> F5 matter_wifi_lock_ek_rabw1.elf - [arm/le] 4 g_extemnal_irql Exterr ® ®
[& bsp_linker_info.h 4 Matter app-port (rm_
compile_commands json —
U] fsp_gen.id
& makefile oo &) New Obiject >
= makefileinit &
[5] matter_wifi_lock_ek_raéw_ota.img
[] matter_wifi_lock_ek_rafu1_RAGW1-RRQ51001.245¢3ebb0a. 1.img :l —
5] matter_wifi_lock_ek_rabw]_RAGW1-RRQS1001-245¢9e6b0a-1.img Summary |BSP | Clocks |Pins [ Interrupts | Event Links | Linker Sections | Stacks| Components
[2) matter_wifi_lock_ek_rafw1_RAGW1-RRQ51001-245¢9e6b0a-29999.img =
0] matter wifi lock ek _rafw] RAGW1-RROS1001-FFFFFAT-1img Problems ~ Console X Properties Smart Browser Smart Manual =8
[2] matter_wifi_lock_ek_rabw1_RAGW1-RRQS1001-fFfFFfrf-09999.img X oG mEer 2@ rE--
[2) matter_wifi_lock_ek_rafw1_RABKXX-345c9eBb0a-1.img COT Build Console [matter_wifi_lock_ek_raw1]
= matter_wifi_lock_ek_rafw1.bin Building target: matter wifi lock ek raéwl.elf
arm-none-eabi-objcopy -0 srec "matter wifi lock ek rabwl.elf” “matter wifi lock ek _rabwl.srec”

arm-none-cabi-size --format=berkeley "matter_witi_lock_ck_ragwl.elf"
text data bss dec hex filename
2971412 38637 601610 3611659 371céb matter_wifi_ lock ek raéwl.elf

| matter_wifi_lock_ek_rafwl.map

B matter_wifi_lock_ek_rafw1.sbd

= matter_wifi_lock_ek_rabw1.srec 15:15:52 Build Finished. @ errors, 826 warnings. (tock 13m:49s.136ms)

] memary_regions.id

& objects.mk "+ post-build Processing for project matter wifi lock_ek_rasul **=* |
Device Selected: RAGWL-RRQ61081

 sources.mk Device Seected: M

v [ rafw_cfg
= matter_wifi_lock_ek_ra6w.imgubin - matter_wifi_lock_ek_ra6w1/Debug

Figure 6. Debug folder

The firmware image is generated and flashed onto the EK-RA6W1 or EK-RA6W2 using e? studio with J-Link support.

e? studio provides an integrated build and flash environment, eliminating the need for external flash programming

scripts.

To flash the firmware image:

1. Open €2 studio and connect your EK-RA6W1 board or EK-RA6W?2 to the PC through the USB (using the inbuilt
SEGGER J-Link).

2. Goto Debug Configurations, and then on the Startup tab, select your . img.bin firmware file.

3. Click Apply, and then click Debug.

e? studio automatically flashes the firmware image to the RABW1 and RABW?2.
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4, Configure the Google Nest Hub on Home Application

To integrate a Google Nest device with the Google Home application, follow these steps:

1. Install the Google Home application from the Google Play Store (Home Application) or Apple App (Home
Application), depending on the mobile device being used.

Power on the Google Nest device and ensure that it is in Setup mode.

Connect the mobile device to the Wi-Fi network that will be used for the Nest device.

Open the Google Home application, and then select the Add Device option.

Choose Set Up Device, and then select New Device to initiate the discovery process.

The application automatically searches for nearby compatible devices. After the Google Nest device is detected,
proceed with the on-screen instructions.

6. If prompted, confirm the device identification code, and then select the appropriate Wi-Fi network.

7. Complete the setup by assigning the device to a specific room and finalizing the configuration.

After successful completion of these steps, the Google Nest device is connected to the Google Home application and
is available for control and management through the application interface.

For setting up the Google Nest hub, see the following videos:

®  Google Nest Hub: How to Update/Change WiFi Password & Network Name (SSID)

= How to Add Google Nest Hub to the Google Home App — First Connection Guide

a0
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Setting Up Google Nest with Google Home App

Launch Google Home App }

Sign in with Google Account

¥

Initiate Device Setup

Select "Add Device"
Choose "Set up New Device"

¥

Select Home Location

Choose or create a home

¥

Device Discovery

App scans and detects Nest devices

¥

Select Detected Device

Confirm device to pair

Verify Device

Confirm setup code or sound

¥

Configure Network Settings

« Select Wi-Fi Network

- Enter Network Credentials

¥

Complete Device Configuration

« Assign Device to a Room
- Finalize Setup

2

Device Setup Completed
Device is now accessible in Google Home App

Figure 7. Google Nest hub configuration
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5. Testing Procedures

This section provides a detailed overview of testing the Matter Door Lock reference application on RA6W1 and
RAG6W2. In RA6W1, provisioning is performed using the Easy Setup method, whereas in RA6W2, provisioning is
carried out over Bluetooth® LE.

5.1 Access Serial Console of RA6W1 and RA6W2

You can access the serial console of the RA6W1 and RA6W2 using terminal applications such as Tera Term on
Windows and Minicom on Linux systems.

To access the serial console:

= For Windows (Using Tera Term)

a. Download Tera Term from the official release page: https://github.com/TeraTermProject/teraterm/releases.
For a 64-bit Windows PC, you can download the installer directly from
https://github.com/TeraTermProject/teraterm/releases/download/v5.6.1/teraterm-5.6.1-x64.exe.

b. Install the application and launch Tera Term.

c. T oopen the serial console, select the appropriate COM port corresponding to the RA6W1 device e.

= For Linux (Using Minicom)

a. Download Minicom from https://linux.softpedia.com/get/Communications/Telephony/minicom-753.shtml.
Alternatively, install Minicom using the package manager: sudo apt install minicom.

b. Configure Minicom using sudo minicom -s.

c. Setthe correct serial device (for example, /dev/ttyUSB0) and the baud rate as required.

d. Start Minicom to access the RA6W1 and RAG6W2 serial console.

5.2 Configure Tera Term for RA6W1 and RA6W2 Serial Console

1. Open the Tera Term application on the Windows system.

2. Intheinitial dialog box, select the appropriate serial (COM) port corresponding to the RA6W1 device, as shown in
Figure 8, and click OK. See the Set Up RA6W1 EVK section in RA6W1/RRQ61001 Application Development
Guide.

Tera Term: New connection

TCPHP myhost.example.com
History
Telnet
S8H

Other

O serial Port: COM3: USE Serial Port [COM3)

. 0K Cancel Help

Figure 8. Serial port selection
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3. To configure Terminal settings, go to Setup > Terminal, and set Receive to AUTO and Transmit to CR+LF, then
click OK.

walting for valid
i for valid
for valid
for valid
for valid

o for valid I

Tera Term: Terminal setup

Terminal size New-ling

jB9] X 45 Receive:

Term size = win size Transmit:
Auto window resize
Terminal ID: |(VT100 - || Local echo

Answerback: || Auto switch [WVT<->TEK]

Coding [receive] Coding [transmit]
UTF-8 - UTF-8

locale: american

Figure 9. Configurations for Tera Term

To set the Baud rate, go to Setup > Serial Port, set the Baud rate Speed to 115200, and ensure other serial
parameters are configured correctly, as shown in Figure 10.

g for valid IPve
Tera Term: Serial port setup and connection

Port: COM3

New setting

Speed: 115200

Data: 8 bit Cancel

Parity: none
Stop bits: 1 bit Help

Flow control: none

Transmit delay

" ] meecichar msecjline
e k
eturn-:
etuar Device Friendly Name: USB Serial Port (COM3]

Device Instance 1D: FTDIBUSWYID_0403+PID_6010+6213FADG
Device Manutacturer: FTDI

Provider Name: FTDI

Driver Date: 10-28-2024

Driver Version: 2.12.36.20

statu:

valid I1Pvb

valid IPvé

¢ st valid IPué
etwork st 3 F valid TPui

Figure 10. Serial baud rate setup
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5.3 Testing in RA6W1 (Provisioning over Wi-Fi)
After flashing, press the Reset button on RA6W1 EVK to start execution.

5.3.1 Connect Device to Wi-Fi

If the RA6W1 device has already been commissioned and paired with a Nest Hub, perform a factory reset to clear the
existing commissioning data before proceeding. If the device is already connected to a hub, use the factory reset
command from the console of RAGW1.

On the RA6W1 console, execute the factory command, as shown in Figure 11. Confirm the factory reset operation
and verify that the Start Factory-Reset action is displayed in the console window.

6UW1-RRQG1881 1 &
[/RAGUL- Rﬂﬂbiﬂﬁil '_‘_I_:Jdl'lul'u
ARUL— Rﬂaﬁlﬁﬁli B execute _wifi_profile: WIFI _ConnectAP fFailed with wifi_err=1
1Y Mo zelected network t1t
[init_enPlatform:621lalloc] Hatter RTH zi=ze = 264

<{ DM RITN NEN STATUS >
neR: Bx28684898 u ]
ne Bx2868d498 u
BxZBﬁBIuLE 3
al mem 1
! mode ent
errar_cat
illegal cmt
Uzed_mem lb?ﬁ
Free mem LEE1 )
[init_rnPlatform:7PI31[PMGAR] PHCGR iz initilaiszed
[[nitBnPlatform.cppiinit_rnPlatform:=8@1
[rnlevice en_init:4B8] initialization system if needed
Hetwork status: waiting for walid TPuh
y

=Hetwork statuz: waiting for valid IPub

L-RibW1-RRG61861 1 &

Uakeup source is Bx4

RAGWI-RRQE1@A1 SDK Information

CHIF Mame : RibWl-HRQ61881 (D.:II'.'I?'HBJ
SKU Type ! Bx28,. Dual Band 4 +« 5 GHz>» WI-FI &
CPU Type : Cortex-M3T (168MH=}
Hernel Version : FreeRTOS Uii.1.8
SFLASH Type : B MB <R 5 AT258L>
Sh H l.ln- - : Ug.B.3.99.18

d! i : RAGW1-RRQA1BA1-17FF7A7dhl-1

. B

FsW Build Time ! Mar 5 2826 1%:38:88

 EEEEEEEEERERE

Figure 11. Factory reset action
After the factory reset, the RA6W1 device loses Wi-Fi connectivity and must be reconnected to the Wi-Fi network.
This application note is intended for testing the Door Lock application. Currently, the Easy Setup method is used for
Wi-Fi provisioning, and no alternative provisioning method is currently available .
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Using Matter Door Lock with RAFW Connectivity Devices

On the RA6W1, the Wi-Fi connection is established using the Easy Setup method. In the RA6W1 console, enter the
setup command, and a screen similar to the one shown in Figure 12 is displayed.

¥ COM3 - Tera Term VT

File Edit Setup Contrel Window Help

RAGU -RROL1AA1_ERSY SETUF — U4 ]

fount ey Code
D RAE AF

»
w

S2ZZEIERR

[HOEIVSET T (Quit] (Default KR. ZZ : For debug)> @

Figure 12. Setup window

= Enable Device Power Management (DPM) and apply the default configuration settings.
= Complete the connection process and wait to establish the Wi-Fi connection successfully.
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When the device is successfully connected to the network, a screen similar to the one shown in Figure 13 is displayed.

¥ COMS3 - Tera Term VT = o x

File Edit Setup Control
.-unluni. anable node device'; instance name: B9B2DIB?EA178FH.
- _udp

3 Stopping the chdog timer
Starting the periodic guery time timeout: 86488 seconds

: Wait WiFi Indt
FP: Done WiFi Init
i or current wifi

ice
hetSerialNum

etSerialdumber 749850CB048E

Eerial NMumber: HRROG1BBB_CEBISE

Uendor 5474 (Bxibe2)

Product Bt

TEST_PRODUCT
"

1
n Code for UNKNOWN-ERROR): 28282821
iminator (BxFFFF for UNKNOWH-ERROR}: 3848 (@xF@A>

Dat 2823-A1-81
Device Type: 65535 «FFFF »
tupQRCo [HT :QRLA1COMBAKABEA8CO8 ]

below URL in a browser to e the QR Code:

tmlidata=-HTx3AQRLALICOMBRKARG 48 GRA

581 kConfigKey Creds CD_Size failed

A 61 kConfigKew dz_DAC_Size failed
BxBA3 78RR
ndUpdateSi kConfigKey Creds _PAl _Size failed

edz_DACG_Priv_§ failed
read failed Addr B803 7DBBa
11CredentialsAndlp izes:2V4] kConfigley_Creds DAC_Pub_Size Failed

ga
DHCF Server
Leaze Time
Renewal Time B8m

Figure 13. Confirmation screen after Wi-Fi connection

5.3.2 Add Device in Google Home App

The device can be added to Google Nest using either a pairing code or by scanning the device QR code. Both
approaches are explained in the following sections.
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5.3.2.1 Add the Device Using a Pairing Code

B TEAB L TR

Fa

Scan the QR code

Connect this device 10 your Googhe

ACCount

Figure 15. Configurations continue
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SMGT81B ] N

1618 E

=~

Get ready for setup

Figure 16. Starting setup process
NOTE

Before proceeding with the Set Up Anyway step shown in Figure 12, you must wait for the device to reboot and confirm that the

"App Task started" message appears on the RA6W1 console, as shown in Figure 18. This step is mandatory; otherwise, the
Matter commissioning process fails.
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SMGT31B amG Dl &

ACALE- R -

Uncertified device
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Adding an u
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P: Wait WiFi Init
PP' Duna WiFi 1n1t

leted.
S%ring? 1.8
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Product Hame T_PRODUCT

Hardware Wersion:

Setup Pin Co <A for UHKHOWH-ERROR>: 2@2 21

] i < I'FEF Ingr UNKNOWH-ERROR>: 3848 {BxFa@d»

| n FHPAKARG48GAA ]
low URL in a heows n : the QR -
t' -

peode html¥data=NT=3ABIXE1AFNBAKADG 48 CEA

UR:= HdnUnl palrln
L: CD: EFlaszh read failed ﬂddrﬂss! Uxuus"uuuu

: [Applaszk.cppzReadillCredentialsAndlpdatetizes 2581 kConfigKey Creds CGD_!

DHE oPlnar read failed Addres BxHE3PRaBa

[AppTazk
Pal: SF1 read failed Address: BxBE37DAGE

eadfllCredential dUpdated iz 2621 kConf igKey _Creds_PAl
( 8Flash read failed Addr A37CEAA
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Figure 18. Set up anyway confirmation prints

piReadiillredent ialsindlpdatelizes : 2561 kionf igHey _Creds DG _!

Size failed
Bize Failed

Size failed

C_Priv_Size failed

[Applazk.cpp:ReadfillCredentialsAndUpdatetizes 4] kConfigKey_Creds_DAC_Pub_Size failed
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Continue with the commissioning process, as shown in Figure 19.

SMGI®IB amGll @

16208 0.

<€

Generating Matter credentials...

Y

Figure 19. Generating Matter credentials
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Figure 20. Successful connection of device to Google Nest Hub
5.3.2.2 Add the Device by Scanning the QR Code of Matter-enabled Device

When the device is successfully connected to the access point (network), as described in Section 5.3.1 Connect
Device to Wi-Fi, a URL is displayed on the serial console, as shown in Figure 21.

Copy and paste this URL into any web browser to access the commissioning page. A QR code is generated, as
illustrated in Figure 22.

Use the Google Home application and select the Scan QR Code option (see Figure 14) to scan the generated QR
code and proceed with the commissioning process.

B COM3.- Tera Term VT - 0 X X | W Kanpurro, ecsla Wert X New s x 4 - 0 X

=
*

Fil Contro

Cortrel Window Hep s |
irlying statit state, G pecject-chipithy

Figure 21. Generation of QR code
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Figure 22. Scanning QR code

5.3.3 Testing the Application
5.3.3.1 Lock Action

While performing the lock operation in the home application, the message “Lock Action has been Completed” is

displayed on the console.
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Figure 23. Lock action
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5.3.3.2 Unlock Action

Unlocking the device through the application results in a “Unlock Action has been completed” message displayed on

the console.
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Figure 24. Unlock
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5.4 Testing in RA6W2 (Provisioning over Bluetooth® LE)

The only difference lies in the initial provisioning process. In RA6W2, provisioning is performed using Bluetooth® LE.
After flashing the image, press the Reset button, and the device console is displayed as shown in Figure 18.

¥ COMS3 - Tera Term VT
Help

AAWU: Stopping the watchdog tlmer
uery timer. timeout: 864 TeC s

File Edit Setup

Wait WiFi Init
P: Done WiFi Init
tation mode change:
p connection |
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on: cred
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else to do...
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pro j
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hndUpd tefizes 2621 kConfigKey Credsz_PAl_Size failed
a a
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D
Lapplask.cpp: }IcarlﬂllCrcdr'nF1algﬂndUDd1tc$1f_cg 741 kConfigKey Creds DAC_Pub_Size failed

Task starte
HGR is_enab

run 'y i
E_US_EUENT_GET_ADDR

BLE adBertize Starting

JLE_US_EUENT_GET_ADDR_COMP

Figure 25. Bluetooth® LE advertisement
Follow the same steps as mentioned in Section 5.3.2 Add Device in Google Home App. Use either Pairing code or QR

code for adding device.
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6. Revision History

Revision Date Description

1.02 Sep 21, 2026 Updated the ZAP file generation workflow to use the Renesas QE for Matter tool.
Refreshed the pack version and e? studio installer details for the FSP 2.2.0 or later
release.

1.01 July 21, 2026 Added RA6W2 Matter application details alongside the existing RA6W1 application
details

1.00 May 19, 2026 Initial release
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES
“AS I1IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT
LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-
INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1) selecting
the appropriate products for your application, (2) designing, validating, and testing your application, and (3) ensuring your
application meets applicable standards, and any other safety, security, or other requirements. These resources are subject to
change without notice. Renesas grants you permission to use these resources only to develop an application that uses Renesas
products. Other reproduction or use of these resources is strictly prohibited. No license is granted to any other Renesas intellectual
property or to any third-party intellectual property. Renesas disclaims responsibility for, and you will fully indemnify Renesas and its
representatives against, any claims, damages, costs, losses, or liabilities arising from your use of these resources. Renesas'
products are provided only subject to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use
of any Renesas resources expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

CorporateHeadquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu For further information on a product, technology, the most up-
Koto-ku, Tokyo 135-0061, Japan to-date version of a document, or your nearest sales office,
WWW.renesas.com please visit www.renesas.com/contact-us/

Trademarks

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

© 2026 Renesas Electronics Corporation. All rights reserved.
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