LENESANS Manual

Getting Started with Matter

The RABW1 is a highly integrated, ultra-low-power Wi-Fi® microcontroller unit (MCU) designed to enable complete Wi-
Fi solutions, while the RABW?2 extends this capability by combining Wi-Fi and Bluetooth® Low Energy (LE) in a single
package for dual-connectivity applications. This FSP guide is intended for developers building Matter-compliant Wi-Fi
devices (Matter Specification v1.4) using the RA6W1 EVK and FSP.
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1. Terms and Definitions

AP
ACL
BDX
Bluetooth® LE

CASE
CD
COM
CSA
DAS
DPM
EVK
FSP
IDE
P
MCU
OTA
PAA
PAI
PASE
PMGR
RTOS
SDK
SFDP
SSID
UART
uTC
TH

Access Point

Access Control List

Bulk Data Exchange

Bluetooth Low Energy

Certificate Authenticated Session Establishment
Certification Declaration

Communication Port

Connectivity Standard Alliance

Device Attestation Certificate

Dynamic Power Management

Evaluation Kit

Flexible Software Package

Integrated Development Environment

Internet Protocol

Microcontroller Unit

Over the Air

Product Attestation Authority

Product Attestation Intermediate
Passcode-Authenticated Session Establishment
Power Manger

Real Time Operating System

Software Development Kit

Serial Flash Discoverable Parameter

Service Set Identifier

Universal Asynchronous Receiver/Transmitter
Universal Time Coordinated

Test Harness
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2. Introduction

Matter is a unified, open-source application-layer connectivity standard built to enable developers and device
manufacturers to connect and build reliable, and secure ecosystems and increase compatibility among connected
home devices. By building upon Internet Protocol (IP), Matter enables communication across smart home devices,
mobile apps, and cloud services. For more information about Matter, go to the official site (https://project-
chip.github.io/connectedhomeip-doc/index.html).

The Matter platform is ported on the top of RAFW generic Flexible Software Package (FSP), and the applications are
built on the top of Matter platform. Using the RAFW Matter FSP, the RA6W1 or RA6W?2 can be configured as a Matter
accessory device which connects to the standard Matter network and can be controlled by Matter-enabled controllers.
Figure 1 shows the structure of RA6W1/RA6W2 Matter.

Matter Core Module

I1Pv6

Wi-Fi + BLE

Figure 1. RA6W1/RA6W2 Matter structure
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3. Hardware Setup

The hardware setup for RA6W1 and RA6W2 remains the same; therefore, RA6W1 is used as a reference example to
describe the hardware configuration.

Figure 2 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 Evaluation Kit (EVK). To find out more about setting up the RA6W1 EVK for the Matter application, see the
Setting Up EK-RABW1 section of RA6W2 Getting Started Guide.

o
oo

alexa
p—i

Bluetooth LE
Commissioning

O

Figure 2. Matter hardware configuration

®  Hub: Matter smart hubs such as Apple HomePod mini, Google Nest Hub, and Amazon Echo dot.
= Controller: Mobile applications such as Apple Home, Google Home, and Amazon Alexa.
® Device: RA6W1 EVK.
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4. Software Setup

To develop Matter applications on the RA6W1 and RA6W?2 using the Matter module, install and set up the Renesas
Electronics e2 studio IDE.
To set up the development environments:
1. Install and configure the e2 studio IDE.
Download the RAFW FSP from the Renesas Electronics website.
Load the Matter Application project template in e? studio.
Develop New Application from Door Lock Application.
Customize Application Development.
Program firmware image.
. Debug with J-Link.
NOTE

For software setup, see the RA6W1 JTAG Manual and RA6W?2 Getting Started Guide documents.

Nooak wd

4.1 Install e2 studio IDE

To install the e? studio, download and run the e? studio installer on either Windows or Linux from the Renesas
Electronics website (https://www.renesas.com/us/en/software-tool/e-studio). For more information, see the Install €2
studio IDE for Windows and Linux sections of RA6W1 Getting Started Guide.

4.2 Download RAFW Matter FSP

Download the following files from the Renesas Electronics website (RAa FSP Pack - RAFW FSP Packs

<version>.zip):

®  Sample project template —matter wifi at lock ek ra6wl availablein application
projects/r19an0438/Matter Wifi Lock Application/" in the downloaded RA FSP Pack - RAFW FSP
Packs <version>.zip.

®  For using Bluetooth LE commissioning on RA6W2, use matter wifi ble lock ek ra6w2 availablein
application projects/r19an0438/Matter Wifi Lock Application/" in the downloaded RA FSP Pack -
RAFW F'SP Packs <version>.zip.

®  Forusing AT commands for Matter, use matter wifi at lock ek raé6wl.availablein rafw fsp
v1.0.0.example.1l/application projects/r19an0437/Matter AT Application/" in the downloaded RA FSP
Pack - RAFW FSP Packs <version>.zip.

4.3 Load Matter Application Project Template in e? studio

1. Extract the project template matter wifi lock example ek ra6wl.zipand launch e studio.

2. Toimport project template, go to File > Import.
3. Under the General option, select Rename & Import Existing C/C++ Project into Workspace.

Import

Select N
- e e
Rename and Import and Existing C/C++ Project into the workspace =L |

Select animport wizard:

~ EGeneral
B Archive File
4 cMmsis Pack
(Z2DA CMake SDK Project (experimental)
SDK Project

2 Projects from Folder or Archive

& Rename & Import Existing C/C++ Project into Workspace

& sample Projects on Renesas Website

Figure 3. Rename and import

R19US0027EK0104 Rev 1.04 RRENESAS Page 6
Apr 28,2026


https://renesasgroup.sharepoint.com/sites/DA16xxxEVKs/Shared Documents/Document Management/User_Manuals/UM-WI-056-DA16200_DA16600_FreeRTOS_Getting_Started_Guide/(https:/www.renesas.com/us/en/software-tool/e-studio

Getting Started with Matter

4. Browse to project template directory (unzipmatter wifi lock example ek raé6wl.zip)and enter Project
name.
5. When the import is done, right-click the project, and select Build Project to build the project.

Edit Source Refactc New >

| B - R riwig Golnto
Project Explorer X Open in New Window
v [5 Matter_App_Test Show In Alt+Shift+W >
il Includes
G
(2 matter_app B Copy
@& sic [ Paste
(2 zap_gen *K Delete
4} configuration.x Moave...
(3) Developer Assis Rename.
£ Import..
4 Export..
Renesas FSP >
Buildl Project

Clean Project
Refresh | Incremental Build of Selected Projec

Close Project

Close Unrelated Project

Build Targets >

Index >

Figure 4. Build project
6. Check the console window to see if the build is proceeding.

File Edit Source Refactor Navigste Search Project RenesasViews Run RenesasAl Window Help

[®-K-iwitp- Q- Q
= Project Explorer X = B £ [Matier_ App_Test] FSP Configuration X =B
== 8 . "
& 57 ¥ stacks Configuration
S Matter_App_Test [Debug] Generate Project Content
[ Includes
(2 matter_app Threads &) New Thread 5 HAL/Common Stacks &) New Stack >
5 projects v &% HAL/Common - -
B £ g.ioport 0 Port (_gpio.w) 48 g ioport /O Port 4 g_etemnal_irgd 4 g_extermnal irg! & Matter app-port (m_matter_;
(2 rafw_gen pi i (r_gpio_w) Extemnal IRQ External IRQ
- 47 g_external_irqD External IRQ (r_ext_irq (rext irq_w) (rext irq w)
& :"( . 42 g extemal g1 Exteral IRQ (r_ext_irq o o o ®
SULs 4 Matter app-port (rm_matter_app_port
B ZDE";-QE” 42 FreeRTOS Heap 5
g_extemal_irq2 External T ext_irg atter Wifi Core Port (rm_me
(oLesrg & LLirq2 External IRQ (s 48 Matter Wifi Core Port (
(& rafw_cig
(& script < >
(= scripts @
£+ configurationaml Ci=dn &) New Object>

(7) Developer Assistance
4 FreeRTOS Port ﬁ .
.
>

<

Summary |BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks| Compenents

Problems  Console X Properties Smart Browser Smart Manual X o8 FHE=&EE

CDTBuild Console [Matter_App._Test]

Building file: ../ra/matter/connectedhomeip/src/app/clusters;power-source-server/power-source-server.cpp

Building /ra/matter/connectedhomeip/ src/app/ clusters/ota-requestor /BDXDownloader . cpp

Building /ra/matter/connectedhomeip/src/app/ clusters/ota- requestor/Defaul t0TAREques tor . cpp

Building /ra/matter/connectedhomeip/src/app/clusters/ota-requestor/Defaul tOTARequestorDriver . cpp

Building /ra/matter/connectedhomeip/src/app/ clusters/ota-requestor /Default0TARequestorStorage. cpp

Building Jra/matter/connectedhomeip/src/app/clusters/ota-requestor/Extended0TARequestorDriver. cpp

Building /ra/matter/connectedhomeip/sre/app/clusters/ota-requestor/GTATestEventTriggertandler. cpp

Building /ra/matter/connectedhomeip/src/app/clusters/ota-requestor/ota-requestor-server. cpp

Building file: ../ra/matter/connectedhomeip/src/app/clusters/operational-credentials-serverfoperational-credentials-server.cpp
< > <

Figure 5. Console window
Figure 6 shows the build is completed successfully.
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Project Explorer ¢ = B {8 [Matter App Test] FSP Configuration 5

& o g . i
= 2 U Stacks Configuration
~ [% Matter_App_Test
4% Binaries
& Includes Threads &) New Thread HAL/Common Stacks
5 matterapp ~ &% HAL/Common
(2 projects 48 g ioport 10 Port (r_gpio_w] 42 g_ioport /0 Port 4 g_extemal_irq0
; i _gpio_)
g '“M 49 g_external_irq0 External IRQ, (r_ext_irq_w) (gpio_w)
= ratw_gen 42 g_external_irq1 External IRQ (r_ext_irq_w) ®
!B :"t @ @ Matter app-port (rm_matter_app_port_w)
= LS 42 FreeRTOS Heap 5
b= zap_gen 42 g_external_irq2 External IRQ (r_ext_irq_w)
(& Debug s Chandard L0 belin it
& rafw_cfg
(= script Objects &) New Object >
= scripts
£ configurationaxml
+ (@) Developer Assistance 3
£ HAL/Common
2 New Thread Summary | BSP | Clocks | Pins | Interrupts | Event Links | Linker Sections | Stacks| Components
Problems  Console X  Properties Smart Browser Smart Manual

CDT Build Conscle [Matter_App_Test]

Generate Project Cont

&) New Stack >

48 g external_irg? 4 Matter app-port (rm_matter_app_port_w)
External IRQ
(r_ext_irg_w}
@

Building target: Matter_App_Test.elf

arm-none-eabi-objcopy -0 srec "Matter_App_Test.elf”

“Matter_App_Test.srec”

arm-none-eabi-size --format=berkeley "Matter App Test.elf”

text data bss dec hex filename

2328188 16884 318292 2654396 2888bc Matter App Test.elf

make --no-print-directory post-build

48 Matter Wifi Core Port (rm_matter_wifi_cor

@

I
| [PEI——— | NP

Xt ElEE-"BE D5~

arm-none-eabi-objcopy -Obinary Matter_App_Test.elf Matter_App_Test.bin;python3 ../scripts/gen_rrqsl_flash_image.py Matter_App_Test.bin Matter_App_Test.img

16:13:42 Build Failed. 3 errors, 44332 warnings. (took 11m:23s.613ms)

Figure 6. Build successfully

NOTE

The project image and ELF are generated correctly. After the build is completed, you may see three error messages in the
output log. These are known non-critical messages and can be safely ignored, as they do not impact the final build output.

You can see the image in the project explorer as shown in Figure 7.

Figure 7. Image in Project Explorer tab

~ % Matter_App_Test [Debug]

5 Binaries
@l Includes
2 matter_spp
(2 projects
2 ra

[ rafw_gen
52 src

2 test files
&2 zap_gen

v (= Debug

(= matter_app

(= projects

(=

(= rafw_gen
(= src
(= test files
(= zap_gen
35 Matter_App_Test.elf - [arm/le]
=| compile_commands.json
& makefile

=| makefile.init

=| Matter_App_Test.bin

=| Matter App_Test.elfin
<] Matter_App_Test.img

=| Matter App_Testimg.bin
=) Matter_App_Test.map
3 Matter_App_Test:shd

=) Matter_App_Test.srec

[L] memory_regions.ld
& objects.mk
& sources.mk

4.4 Develop New Application from Door Lock Application

Completion of all requirements in Section 4.4.1 Matter Environment Development is mandatory before proceeding

further.

To develop a new application from the door lock application:
1. Import the reference Door Lock application template into e?studio and modify it to create the required Matter

application.

2. Update the . zap file to reflect the new device configuration. Detailed instructions for updating the .zap file using a

reference configuration are provided in .Section 4.4.4 Zap Code Generation.

After the Matter application project is created, double click the configuration.xml file.

Choose the clusters needed for your application as described in Section 4.4.3 Set Clusters.

Inmatter app/srcandmatter app/include, update, add, or remove application files needed to support your

ok w

specific application requirements.
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v 15 Matter_App_Test [Debug]
[ Includes
v 2 matter_app
v = include
AppConfig.h
AppEvent.h
AppTask.h
CHIPProjectConfig.h
EventHandlerLibShell.h
LockManager.h
VA=
[& AppTask.cpp
[€] EventHandlerLibShell.cpp
[ LockManager.cpp
[g] ZelCallbacks.cpp
v (2= zap
Matter-app.matter
Matter-app.zap

Figure 8. Application files to update
See Section 4.4.5 Light Application Source Files.
6. In Project Explorer, right-click the project name and open C/C++ Project Settings as shown in Figure 9. A
property window appears.

|
AreStiteew >

Pyber > |
stac s |
/e Proect Sttings Coleateep

Figure 9. C/C++ Project Settings

7. Goto C/C++ Build > Environment. Update the ZAP_INSTALL_PATH to point to the zap CLlI installation directory
as shown in Figure 10.

o

& Properties for Matter_App_Test o X
type filter text i Qv §
Resource
Builders.
v C/Cs+ Build Configuration: | Debug [ Active ] v | Manage Configurations.

Build Variables
Environment
JSON Compilation Datak

Lo Environment variables to st Add...
Settings Variable Value Origin St
Tool Chain Editor cwo C\Users\Developere_studic\workspace\Mat... BUILD SYSTEM

C/Cr+ General GCC_VERSION 103.1 BUILD SYSTEM Edit..

Project Natures PATH CAProgram Files (xB5)\GNU Am Embedded T..  BUILD SYSTEM Delet

Project References PWD CA\Users\Developere? studio\workspace\Mat... ~BUILD SYSTEM slete

L QE TCINSTALL C:\Program Files (x86)\GNU Arm Embedded T...  BUILD SYSTEM Undefine

Run/Debug Settings TC_VERSION 103.1.20210824 BUILD SYSTEM

E;‘;ii; ZAP_INSTALL PATH Ci\Users\DeveloperDownloads\zap-win-x64  USER: CONFIG

< >

(® Append variables to native environment.

(O Replace native environment with specified one.

. R Restore Defauits Apply.
@ Apply and Close| Cancel

Figure 10. Zap CLI installation path

R19US0027EK0104 Rev 1.04 RRENESAS Page 9
Apr 28,2026



Getting Started with Matter

8. Right-click the project name and select Build Project as shown in Figure 11. This regenerates ra/matter
app/zap/Matter-app.matter along with the ZAP-generated code in zap-gen/app/ by running a pre-build
script. See Figure 11 and Figure 12. The main build then proceeds and generates the . img file in the Debug folder
— this is the normal flow.

NOTE

In e? studio, the refreshed files are applied only after the first build completes. Therefore, a second build is required for the newly
generated files to be used in compilation.

{8 workspace - Matter_App_Test/configurationxml - € studio - X
File Edit Source Refactor Navigate Search Project RenesasViews Run Renesas Al Window Help

| ® - Rrinidsr @~ Q | oree

=| makefile.init
Matter_App_Test.bin

17:12:32 **** Build of configuration Debug for project Matter_App_Test *=+*
make -r -j4 all
make --no-print-directory pre-build

ProjectExplorer X [E1 G 7 # = O {8 [Matter App Test] FSP Configuration X =g
~ -5 Matter App_Test [Deb ~ o .
- Fpp et Debm] Stacks Configuration
) Includes Generate Project Content
(2 matter_app
(3 projects Threads ) New Thread El  HAL/Common Stacks &) New Stack >
(=30
5 rafw_gen ~ & HAL/Common ~ — — — ~
i < 48 g ioport /0 Port (r_gpio_w) 42 g_ioport 10 Port & E;fxtarmgqn & E;textar‘n‘a'lb"m 4 Meatter app-port (rm_matter_af
5 test files 42 g external_irqD External IRQ) (r_ext_irq_w) (r_gpio_w) b :xrtr"arq e e ;T?’q 2
- 4% g_external_irg1 External IR( t - -
(2 zap_gen d: g_external_irq1 External IRQ (r_exct_irq_w) 5 © o ® 0
v &= Debug 4 Matter app-port (rm_matter app port w)
(= matter_app :
& projects CIEss ) New Object > 42 Matter Wifi Core Port (rm_mat!
v
=n ‘ < >
(= rafw_gen
& src Summary |BSP | Clacks | Pins | Interrupts |Event Links | Linker Sections | Stacks | Components
test files
g 2apgen Problems  Console X Properties Smart Browser Smart Manual x| & ¢85 o~=0
=| compile_commands json COT Build Console [Matter_App_Test]
Z rmakefile Extracting support files...

Matter_App_Test.elf.in python3 ../scripts/chip_zap_codegen.py

Matter_App_Testimg & Using temporary state directory: C:\Users\DEVELO~1\AppData\Local\Temp\zapyafmyyxh\zap.6a3k8e

2 Matter App Test. bi W ZAP generation started:

= ME E'*AFF'*TES ‘:dg " qQ, input files: C:/Users/Developer/e2_studio/workspace/Matter App Test/Debug\..\matter_app\zap\Matter-app.zap
£ Matter_App_Tests! o, input Extension files:

L] memory_regions.Id G, output pattern: C:fUsers/Developer/e2_studio/workspace/Matter_App Test/Debugh..\matter_app\zap
& objects.mic 4, using templates: C:/Users/Developer/e2 studio/workspace/Matter App Test/Debug\..\ra\matter\connectedhomeip\src\app\zap-templates\matter-idl-server
& sources.mk G, using zcl data: C:/Users/Developer/e2 studio/workspace/Matter App Test/Debug\..\ra\matter\connectedhomeip\src\apphzap-templates\zelizcl. json

5 rafw_cig @, zap version: ver. 2025.10.23, featurelevel 187, commit: 1d6778b8545c38c905c7784blda2f17a2e56dcf? from 2825-18-23T17:35:45.800Z, mode: binary, exe:

Figure 11. Pre-build script

v T_,é Matter_App_Test [Debug]
[l Includes
w2 matter_app
= include
= src
v (= zap
Matter-app.matter
Matter-app.zap
2 projects
G ra
[ rafw_gen
B src
2 test_files
~ 2 zap_gen
v = app
(= zap-generated
[£] callback-stub.cpp
[€] cluster-init-callback.cpp
[H] PluginApplicationCallbacks.h
= app-common
== Debug
(= rafw_cfg
(= script
(= scripts
&% configurationaml
(7) Developer Assistance

Figure 12. Generated files
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441 Matter Environment Development
4411 Repository Setup and Dependency Initialization

1. Clone the official Project CHIP repository using the command:
git clone https://github.com/project-chip/connectedhomeip.git

2. Check out the required Matter release (for example, Matter 1.4):
git checkout tags/v1.4.0.0

3. Initialize and update all submodules:

4. Install required build prerequisites:
https://project-chip.github.io/connectedhomeip-doc/guides/BUILDING.html#prerequisites

4.4.1.2 Development Environment Bootstrap

1. Run the bootstrap script (one-time setup) using the command:
source ./scripts/bootstrap.sh
After running the bootstrap. sh script, you should see the window in Figure 13.

2026-01-29 18:42:24,535 Loading extra packages for linux
2026-01-29 18:42:24,535 Skipping: darwin (i.e. /[home/developer/Videos/light_app/connectedhomeip/third_party/pigweed/repo/pw_4{
2026-01-29 18:42:24,535 Skipping: windows (i.e. fhome/developer/Videos/light app/connectedhomeip/third party/pigweed/repo/pw

aalehinn=l;

Downloading and installing packages into local source directory:

Setting up CIPD package manager...done (3.7s)
Setting up Project actions.. ...skipped (0.1s)
Setting up Python environment.....done (1m4.8s)
Setting up pw packages skipped (0.1s)
Setting up Host tools done (©.1s)

Activating environment (setting environment variables):
Setting environment variables for CIPD package manager...done
Setting environment wvariables for Project actions skipped
Setting environment variables for Python environment.....done
Setting environment variables for pw packages ...skipped
Setting environment wvariables for Host tools

Checking the environment:

20260129 18:43:36| Environment passes all checks!

Environment looks good, you are ready to go!

To reactivate this environment in the future, run this in your
terminal:

Figure 13. Bootstrap

2. Activate the environment for each new terminal: source ./scripts/activate.sh.
After running the activate. sh script, you should see the window in Figure 14.

R19US0027EK0104 Rev 1.04 RRENESAS Page 11
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2026-01-29 18:44:17,239 Loading extra packages for linux
2026-81-29 18:44:17,239 Skipping: darwin (i.e. /home/developer/Videos/light_app/connectedhomeip/third_party/pigweed/repo/pw_env_setup/py/pw_env_setup/cipd_setup/python311.json)
2026-01-29 18:44:17,239 Skipping: windows (i.e. /home/developer/Videos/light_app/connectedhomeip/third_party/pigweed/repo/pw_env_setup/py/pw_env_setup/cipd_setup/python311.json)

;:,‘J".e:. M TTeEr

Activating environment (setting environment variables):
environment variables for CIPD package manager
environment variables for Project actions
environment variables for Python environm
environment variables for pw packages..

Setting environment variables for Host tools...

Checking the environment:

20260129 18:44:17] Environment passes all checks!

Environment looks good, you are ready to go!

Figure 14. Matter environment setup

4.4.2 Application Development Flow

Figure 15 shows the development flow of the application.

Set clusters and

configurations Modify .zap file

Import project

Generate project Build and

content generate .matter file feat

Figure 15. App development flow

4.4.3 Set Clusters

The current application already includes clusters related to the door lock functionality.
For more details, see the Select Endpoints and Clusters section in the RA6W2 Matter Certification Manual.
1. In e? studio, on the Components Configuration tab, select the required clusters components.

w5 Mattes_App_Test 2
& S Components Configuration

4 Binaies Genesate Project Content
<1 Includes
B matierapp =i Growp by | Vender v| e [0 | [search.
3 projects
£ ra
D rafw_gen Companent Version Description ariant ~
& ere Linarg
5 test_files v oy Project-CHIP
&2 zap_gen iy Matter
= Debug v @ Connectedhomen
= rafw_cig o accectilesny 140+ Fsp .00 CHIP Cluster secess-control-server
v (2 serpt Bego-leginedn 140ef5p 1.0.0 CHIP Clisster sccount-login-server
o fepld ¥ admin-comm-sv 1k Defsp .00 CHIP Cluster administrator-commissicning-server
postbuild.sh air-gqual-sry 14.0ef5p0.00 CHIP Cluster sir- quality-server
w (3 scrigts app-basic-sv 140+ Fsp. 100 CHIP Cluster application-basic-server
A chip_tap_codegen.py app-leun-sry 1AL t5p .00 CHIP Cluster application-liung her-server
B gen_ngb_flash_image.py audig-outp-srv 140+ fsp 0D CHIP Cluster sudio-cutput-server
7] rrgEl_fw_version.py ¥ basic-info 14.0+15p.0.00 CHIP Cluster basic-indormation
55 configurationxmi bind 14.0+Fsp .00 CHIP Cluster bindings
~ (7} Developer Assistance s 14D Fsp .00 CHIP Chuaster boolean-,
A HAL Comamgn 140+Fsp .00
@ MNew Thread 140 Fp .00
14.Defsp. .00
140+ F2p .00
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cont-app-obse 1.0+ f20.1.0.0 CHIP Cluster content-ana-chserver v

Figure 16. Cluster selection
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2. Forthe light application, select the required clusters based on your application requirements. The clusters
chosen in e? studio must match those selected in the ZAP CLI application. Remove any door lock—specific

clusters from the template. The selected clusters for the lighting application are shown in Figure 17.

Figure 17. Cluster selection for Light application

3. Click Generate Project Content.

Corresponding cluster code is retrieved from Matter FSP pack and made available under

ra/matter/connectedhomeip/src/app/clusters.

v [z% Matter_App_Test [Debug]
;;;? Binaries
[ Includes
72 matter_app
(2 projects
v B ra

fF arm

L aws
(= board
fi= fsp
@£ fsp-rrq-3rd-party
v ;= matter
v = connectedhomeip
(= config
= examples
(= scripts
W = src
= access
v = app
(= cluster-building-blocks
v .l:f clusters
(= access-control-server
(= administrator-commissioning-server
(= basic-information
(= descriptor
= door-lock-server
(= general-commissioning-server
= general-diagnostics-server
(= group-key-mgmt-server
= identify-server
(= localization-configuration-server

Figure 18. Generated Clusters
Figure 19 shows Generated clusters for Light application from FSP.
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v &5 light [Debug]

> B wi

Figure 19. Generated Clusters for Light application

4.4.4 Zap Code Generation

1. Download the zap tool from https://github.com/project-chip/zap/releases/latest.
¢ Download zap tool for Linux from https://github.com/project-chip/zap/releases/download/v2025.12.02/zap-
linux-x6.zip.
¢ Download zap tool for Windows from https://github.com/project-chip/zap/releases/download/v2025.12.02/zap-
win-x64.zip.
2. Inthe ZAP tool, in the connectedhomeip repository, modify the . zap file based on your application requirements.
See ZAP Tool section in in the RA6W2 Matter Certification Manual
Various example applications are available in connectedhomeip repository.

R19US0027EK0104 Rev 1.04 RRENESAS Page 14
Apr 28, 2026


https://github.com/project-chip/zap/releases/latest
https://github.com/project-chip/zap/releases/download/v2025.12.02/zap-linux-x64.zip
https://github.com/project-chip/zap/releases/download/v2025.12.02/zap-linux-x64.zip
https://github.com/project-chip/zap/releases/download/v2025.12.02/zap-win-x64.zip
https://github.com/project-chip/zap/releases/download/v2025.12.02/zap-win-x64.zip

Getting Started with Matter

sirperifier.  airquality:  allchsters:  allchaters-  androld  bridgeapp  build chiptool  common  coctach darwine  distweasher  energy- tabric: fabric:
aop SENSCISDR app minimal overrides sensorapp  Framewori app manageme  admin  bridgespp matter
we kel nape <orhroller
Katiin- laurdry- lighking- lighting- "U‘l— Wdedapp  lockapp  logiource-  mikrowwve-  mimal network ota- pesistens:  pigwred:  placeholde  plakform
makker-  wathesapp »p app-date-  switch-ag *op en-an mdns macager- L wda: Mw— sodage app r
comtrofier modeno-... app app
providers  pump-app pump- refrigerato recapp shell smoke-<o- kmnennl thesmostat  thresd-br- teapp twcasting wirtusk window- BURLD.gn
controfier: rapp alarmapp app deviceapp ap

app n-.ume

Figure 20. Connectedhomeip repository

For the lighting application, the . zap file is located at: connectedhomeip/examples/lighting-app/lighting-

common/1lighting-app. zap.

a. Toopenthe .zap file run the following command: . /scripts/tools/zap/run zaptool.sh <location of

the .zap file>.
For Light Application, use: . /scripts/tools/zap/run zaptool.sh <path-to-
connectedhomeip>/examples/lighting-app/lighting-common/lighting—-app.zap.

b. Replace <path-to-connectedhomeip> with the actual directory where the connectedhomeip repository is

downloaded on your system.
Zap Application is starting and now you can see the 2 endpoints:
Endpoint 0 is reserved for the general commissioning process and should not be modified.
Endpoint 1 is used for the lighting application.

File Edit View Window Help

< o3 Ex i} 0 Q e
-]
ZCL A& matter oo | irsine oo T R
Endpoints + ADD ENDPOINT ’

Endpoint 1 Clusters No Filter ~ Q. Search Clusters CLOSEALL

#0 /B0 -

Device Matter Root Node (Ge“e’a' e J

(0x0016)

Network 0 (Cmp - J

Parent Endpoint

Version 1 (App\iannes v j

# /08 ~

Device Matter Dimmable (R"b"'s M J

Light (0x0101)

Network o (Measurement&ﬁensmg v J

Parent Endpoint

Version 1 (wac ” )
(EnergyManagemenl v )
(Closures v J
(Lighﬂng v J
(Ne(work\masmmre v J
(Mema v J
(e 2

Figure 21. Zap application

c. Save the .zapfile (CTRL+S). The changes saved to onnectedhomeip/examples/lighting—app/lighting-

common/lighting-app. zap.

3. After doing required changes in Cluster and attribute of lighting app as your requirement like shown in Figure 23,
Figure 24 and Figure 25. Save the changes and copy the updated .zapfile into ra/matter app/zap/Matter-

app. zap.
Right-click the project and select Properties.

ok

On the Build Steps tab, in Pre-build steps, check that the Command field has the needed command.

The Python script scripts/chip_zap_codegen.py runs automatically as a pre-build step in e2 studio to generate the

zap_generated files using zap.

R19US0027EK0104 Rev 1.04
Apr 28, 2026

RRENESAS

Page 15



Getting Started with Matter

&) Properties for Matter_App_Test

<] | settings e
5 Resource I
. ~
Builders - : .
v C/C++ Build Configuration: _Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Environment _ :
JSON Compilation Datak i85 Tool Settings | i3 Toolchain | #- Build Steps| " Build Artifact Binary Parsers| €3 Error Parsers
Logging i
Settings Pre-build steps
Tool Chain Editor Command(s):
» C/C++ General l python3 ../scripts/chip_zap_codegen.py v|
Project Natures e
g Description:
Project References
Renesas QF | e |
Figure 22. Pre-build step
6. Continue with step 3 of Section 4.4 Develop New Application from Door Lock Application. .
Figure 23 shows the clusters relevant to the lighting application development.
File Edit View Window Help
—
zcL A% matter g A g DA
gt EZADD ENDRONT, Endpoint 1 Clusters Q, search Clusters CLOSEALL
#0 s 08 ~
Device Matter Root Node m 2
Network f;l ! Cluster Required Cluster Cluster ID Manufacturer Code Enable Configure
Parent Endpoint
Version 1 Identify Server 0x0003 - [ client 27 server &
2 Do~ Groups Server 0x0004 — [] client Server e
Matter Dimmable
ek :ign(nmnn On/off Server 0x0006 - [] client Server e
Parent Endpoint
— . Level Control Server 0x0008 - [] client Server e
Descriptor Server 0x001D — [] ctient Server &
Scenes Management Server 0x0062 — [ ctient Server &
pu oo | 2
Cluster Required Cluster Cluster ID Manufacturer Code Enable Configure
Switch 0x0038 - [ client Server o]
P ichiino | 2
Cluster Required Cluster Cluster ID Manufacturer Code Enable Configure
Color Control 0x0300 — [[] client [ semer e
Figure 23. Clusters of Light application
You can edit the attributes of each cluster by selecting the required cluster. Figure 24 shows the corresponding
attributes of Level Control.
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File Edit View Wwindow Help

ZCL

Endpoints

#0

Device

Network
Parent Endpoint
Version

#
Device

Network
Parent Endpoint
Version

<+ ADD ENDPOINT

s/ b8
Matter Root Node
(0x0016)

0

s 00

Matter Dimmable
Light (0x0101)

File Edit View window Help

ZCL

Endpoints
#0
Device

Network
Parent Endpoint

Version

#

Device

Network
PParent Endpoint

Version

S+
& sk G = g Q@ &
Generate: Options Extensions Notifcations Previen Tutoral Settings
Level Control
Endpoint 1 / General / Level Control
Attributes and commands for controlling devices that can be set to a level between fully 'On' and fully ‘Off! Q_ Search attribut
earch attributes
Cluster ID: 0x0008, Enabled for Server
Commands Events
Enabled Attribute 1D Attribute Required Client/Server 4 Mfg Code Storage Option Type Default
@ 0x0000 CurrentLevel Server NVM - INTBU 0x01 NULL
o 0x0001 RemainingTime Server RAM - INT16U 0x0000
o 0x0002 MinLevel Server RAM - INTBU 0x01
. 0x0003 MaxLevel Server RAM - INTBU OxFE
o 0x0004 CurrentFrequency Server RAM - INT16U 0x0000
o 0x0005 MinFrequency Server RAM ~ INT16U 0x0000
. 0x0006 MaxFrequency Server RAM - INT16U 0x0000
. 0x000F Options Server RAM - ‘OPTIONSBITMAP 0x00
o 0x0010 OonoffTransitionTime Server RAM - INT16U 0x0000
o 0x0011 OnLevel Server RAM - INT8U OxFF NULL
o 0x0012 OnTransitionTime: Server RAM - INT16U NULL
o 0x0013 OffTransitionTime Server RAM ~ INT16U
o 0x0014 DefaultMoveRate Server RAM - INT8U 50
o 0x4000 StartUpCurrentLevel Server NVM - INTBU 255 NULL
-
e & = o] o @
Generate. Options Extensions Notifications Preview Tutorisl Settings
Level Control
Endpoint 1 / General / Level Control
Attributes and commands for centrolling devices that can be set to a level between fully 'On’ and fully 'Off" Q, search "
earch commands
Cluster ID: 0x0008, Enabled for Server
Attributes cnmmands Events
Out In Direction D ‘Command Required Manufacturing Id
Client — Server  0x00 MoveToLevel Yes
Client — Server  0x01 Move Yes
Client » Server ~ 0x02 Step Yes
Client » Server 003 stop Yes
Client = Server  0x04. MoveToLevelWithonoff Yes
Client ~ Server  0x05 Movewithonoff Yes
Client — Server  0X06 StepWithonOff Yes
Client - Server  0x07 StopWithonoff Yes
\:\ Client - Server  0x08 MoveToClosestFrequency

-+ ADD ENDPOINT

/s 0o
Matter Root Node
(0x0016)

)

s 0o
Matter Dimmable
Light (0x0101)
0

Records per page: 50 ~ 1-90f9

Figure 25. Commands of Level Control

4.4.5 Light Application Source Files

The Light application follows the same application framework and execution model as the existing Door Lock
application. Only the application-specific logic and Matter data model are replaced.
Reused from Door Lock Application:
= Application task framework

= Platform initialization

®  Build and runtime structure
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Reused from 1ighting-common
Lighting behavior logic

Matter cluster handling patterns
File structure include/

—— AppConfig.h

—— AppEvent.h

—— AppTask.h

—— CHIPProjectConfig.h
—— LightingManager.h
src/

—— AppTask.cpp

— LightingManager.cpp
—— ZclCallbacks.cpp

Header Files (include/):

AppConfig.h — defines application configuration parameters. Updated for the Light application to map LED GPIOs
instead of lock actuators.

AppEvent.h — defines the application event structure, reused from the Door Lock application for uniform event
handling.

AppTask.h — declares the main application task interface, enabling lighting-specific event dispatch.
CHIPProjectConfig.h — defines Matter compile-time configuration, updating device identity from Door Lock to
Light.

LightingManager.h — declares the core lighting control interface, reused from 1ighting-common.

Source Files (src/):

AppTask.cpp — implements the application execution flow. Reused from the Door Lock application with event
routing updated to LightingManager.

LightingManager.cpp — implements lighting behavior such as ON, OFF, and TOGGLE, reused or adapted from
lighting-common.

ZclCallbacks.cpp — implements Matter cluster callbacks for the Light application, forwarding On/Off commands to
LightingManager.
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4.5 Customize Application Development

A Matter device-type application can be developed by leveraging the Door Lock reference application as a baseline
and following the application flow outlined in Figure 26.

4.5.1 Describe Reference Lock Application

The Lock application consist of Application Start, Application Main Task, and Attribute Change Callback parts as
shown Figure 26.

~
App Task Main
StartAppT ask 1 |:> [ {sAppTask.Init())
“d /

2

-~

Application | Matter app main
Start _ start

/ AppTask.cpp BaseApplication.cpp p \\
/- —\ —— Status Event
BaseApplication().Init <:] ‘ s cIF:;pslscatlon } <j from matter
/ L core
Application : % y
Main Task p . LockManager.cpp
LockMgr().Init 7 s ™
- . <] LockManager <> Post Event from
[ LockMgr() SetCallback class | Inatiereors
'\\ L J /_.* L \ J ]
\,\\::_ _/ _.ﬂ'/ /
/7 \
s ~
: ' ZclCallbacks.cpp
'étﬁr'buw Changed attribute
ange value from matter core MatterPostAttribute ChangeCallback
Callback \
e
. J

Figure 26. Lock application structure
4.5.1.1 Wi-Fi Configuration

In the NVRAM, there is a section called WIFI PROFILE where Wi-Fi configuration parameters can be stored. Upon
rebooting, the application checks to see if a saved profile exists. If a saved profile exists, it loads the configuration from
the WIFI PROFILE; otherwise, it uses hardcoded default values. These values are then saved to the WIFI PROFILE
for future use. Currently, the application supports only WPA2 Security mode.

4.51.2 Bluetooth® LE

During Bluetooth LE commissioning, the device advertises itself over Bluetooth LE and can be discovered by a Matter
controller (for example, chip-tool or mobile app) using the Bluetooth LE advertisement. The controller connects to the
device over Bluetooth LE and exchanges information, such as setup codes and network credentials. After pro
visioning is complete, the device uses these credentials to join the network.
The Bluetooth LE transport is only used for the commissioning process. After successful provisioning, communication
with the device continues over Wi-Fi.
To enable Bluetooth LE Commissioning:

1. Use the QE for Bluetooth LE tool to create the required Bluetooth LE profile.

2. Import the generated profile into the project.
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3. Inthe Matter module (rm matter app port w)configuration, under Properties tab, enable the CHIPOBLE option
to allow the Matter stack to use Bluetooth LE for commissioning and device communication.

B-{-iBinitsy Qg Q E|Eoc
Project Explorer SR i 5 0 & wndm_rm_matter_wifi_lock_test_app] FSP Configuration =g
< T o
v = vadm_rm_matter_wifi_lock_test_a) . .
- vl Jock testapp Stacks Configuration 0
il Indudes Generate Project Conten
(£ matter_app
2 ge_gen Threads % | New Thread ® | Remove |— Matter app-port (rm_matter app_port w) Stacks % | New Stack >
B sre # GTL BLE Abstraction {rm_ble_abs_gtl_b) >
" s 4+ Matter port (rm_matter
= zap_gen + Matter app-port (rm_matter_app_port_w) | . app- _3pp_port w) |
= thirdparty @ New Thread
12! configuration.xml @
(7) Developer Assistance Objects 4| New Object > %
Summary BSP Clocks Pins Interrupts Event Links Linker Sections | Stacks Components
Problems Console Properties X Smart Browser Smart Manual ME Rs g =
Matter app-port (rm_matter_app_port_w)
Settings Property Value
Product ID 00005
Hardware Veersion 1
Software Version 1
CHIPOBLE Enabled v
Serial Number
Part Number Disabled
Product URL WWWFENESAs.com
Product Lable RenesasProd1234
Matter OTA Enabled
Matter PMGR Enabled

Default CHIPOBLE disabled

Figure 27. Bluetooth LE configuration property in e? studio
4.51.3 Application Main Task

This is the main task where the lock device type is initialized.

= Base Application: the Base Application class provides functions to set and get basic information such as serial
number, vendor ID, product ID, product name, hardware version, pin code, discriminator manufacturing date,
device type, QR code, manual pairing code, and information for commissioning.

® | ock Manager: The Lock Manager class provides functions for managing the lock device. This includes con
figuring, initializing, registering callback functions for receiving messages from the Matter core, and registering
timers.

= Attribute Change Callback: The Attribute Change Callback is called by the Matter application framework when
one of the lock device attribute values changes. This is where the application performs an action based on the
value of the attribute

4.5.2 Matter DPM

Power Manager (PMGR) is the power management module of RA6W1. It is used to configure Dynamic Power Man
agement (DPM) mode for optimizing energy consumption for devices. Matter uses the configuration parameter Matter
PMGR to enable or disable DPM for Matter. By default, Matter PMGR is enabled in the Matter Application template. To
disable Matter PMGR:

1. Double-click configuration.xml.

2. Click Matter app-port(rm_matter_app_port_w).
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£ Matter_App_Test [Deb 5 -
¥ b Matter App Test [Debug] Stacks Configuration

> $, Binaries Generate Project Content
>l Includes
» 2 matter_app Threads & NewThread & Fernove [5]  HAL/Common Stacks & NewStack > =2 Extend Stack » s Remove
> 2 projects
B v mif HAL/Common A ~
> E8 rafw_gen 47 g_ioport 170 Port (r_gpio_w)
- 48 g_external_irq0 External IRQ (r_ext_i A stack element with a bar of this color indicates ‘Matter app-port (rm_matter_app_port_w]' is 2 Medule instance.
> g5 sre 48 g extemal irg] External IRQ (r oxt This instance may be referenced by one other module instance only.
> [ test files = - -
> [ zap_gen 4 Matter app-port (rm_matter_app_ps
- Det:ug 47 FreeRTOS Heap 5
> = rafu_cfg 4 g_external_irq2 External IRQ (r_ext_i , 4 Matter Wifi Core Port (rm_matter_wifi_core_port_w)
> (= script £ bd
> [= scripts o
{84 configuration.xml Objects 4] New Object > 1) Rermove
> (2) Developer Assistance T T
4 FreeRTOS Port ‘ ‘ @ g_rm_block_media2 | 4 g_wifil Wi-Fi (rm_wifi)
frmm froartne nar i Bl L Medis SD1 Elach ¥
< >

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

Figure 28. rm_matter_app_port_w module
3. In Stacks > Properties window, for Matter PMGR select Disabled.

ProjectExplorer ¥ E1 5 Y & = B {8 [Matter_App_Test] FSP Configuration X

< Matter_App_Test 3 :
[ B2 Natechep.Te Stacks Configuration

> b’ Binaries Generate Project Conte
> &l Includes
> [ matter_app Threads & NewThread | Fermove [5]  HAL/Commeon Stacks &) New Stack > == Extend Stack > &) Remov
> (2 projects
s 8 v é'? HAL/Coemmoen -
» 8 rafw_gen 4% g_ioport /O Port (r_gpio_w)
> B st 42 g_external_irgD External IRQ) (r_ext_i
> G5 test files 49 g_external_irq] External IRQ) (r_ext_i
5 B zap_gen 4 Matter app-port (rm_matter_app_p:
> G Debug 49 FreeRTOS Heap 5
> = rafw_cfg f g_external_irq2 External IRQ (r_ext_i ,, 49 Matter Wifi Core Port (rm_matter_wifi_core_port_w)
> = script < >
> [ scripts ©

i+ configurationxml Objects &5 New Object > 3] Rernove
» (2) Developer Assistance T T

429 FreeRTOS Port ‘ 4 g_rm_block_media2 | 4 g_wifil Wi-Fi (rm_wifi)
free frasrbne mark Rlnrb Marlia SDI Flach
>

Summary | BSP | Clocks | Pins [Interrupts | Event Links | Linker Sections | Stacks | Components|
Problems Console  Properties X Smart Browser Smart Manual

Matter app-port (rm_matter_app_port_w)

Settings  Property Value
CHIPOBLE Disabled
Serial Number TEST_SN
Part Number RROETxxx
Product URL WWW.FENESAs,com
Product Lable RenesasProd1234
Matter OTA Enabled

Matter PMGR Enabled

MEY &4 8 =

v

< >
Disabled

Figure 29. Property: Matter PMGR

4. Click Generate Project content.
5. Right-click the project name and select Build Project.

With Matter PMGR enabled, the RA6W1 Lock enters DPM mode after commissioning, wakes up upon receiving a

uni cast packet, and performs the lock or unlock operation.

From the application's perspective, the only difference when DPM is enabled is a change in the sequence flow.
Figure 30 shows that DPM is enabled so that the Server Ready Event is sent only after the application started.
When DPM is disabled, Server Ready Event is sent before the application starts, during server initialization as

shown in Figure 31.

Application
Start Matter app main StartAppTask App Task Main
start (sAppTask.Init())

Post server
Ready event to

Platform Manager

Figure 30. With DPM
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icati i Post server )
Appslléarilon Matter ?prli main [ StartAppTask ] Ready event to |:> App Task Main
s Platform Manager (sAppTask.Init())

Figure 31. Without DPM

4.6 Program Firmware Image

The Matter lock application image is created in the e2 studio project folder (e2_studio/Matter App Test
/Debug/Matter App Test.img.bin).

For more information about firmware downloading, see the Programming Firmware Images Using cli_programmer.exe
section of RA6W1 Getting Started Guide.

4.7 Debug with J-Link Debug Probe

For more information about firmware downloading, see the e? studio Debug Mode with GDB of RA6W1 Getting
Started Guide.

To debug Matter application, complete the following steps after setting up the debugger:

1. Reset the target system by entering command: monitor reset.

2. Set abreakpoint at the Matter entry function MATTER_On by entering command: b MATTER On.

3. Start or continue execution by entering command: c.
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5. Matter Application Setup

Figure 32 shows how to start testing each application in the Matter environment.

Firmware Update

a4

4 )
Set Up
. J
—
Registering Device
. J

24

Device Control | R e,

Bluetooth LE Provisioning

Figure 32. Quick start

Firmware update: Matter application firmware image update for RA6W1.

Setup: Smart Hub and mobile controller application configuration and connecting home AP.
Registering device: RA6W1 pairing (commissioning) as Matter accessory.

Device control: RA6W1 is controlled through mobile controller application or Hub.

5.1 Apple Home App

To set up HomePod mini to Apple Home app:

1. GetyouriPhone oriPad ready to set up HomePod.

2. Plug HomePod into power and wait for a chime.

3. Hold your iPhone or iPad close to HomePod.

4. Customize your HomePod settings.

5. Wait for setup and configuration to complete.

For more information on HomePod mini setup, go to the official website (https://support.apple.com/en-us/111110).
To pair and manage your Matter accessories:

1. Pair a Matter accessory.

2. Add a Matter accessory to the Home app.

3. View your paired Matter accessories.

4. Remove Matter accessories.

For more information on pairing Matter accessories, go to the official website (https://support.apple.com/en-
us/102135).

5.1.1 Wi-Fi Provisioning and Commissioning for Registering Device to Apple Home

For using Wi-Fi provisioning and commissioning with RA6W1, you need to flash RA6W1 with the image of matter_
wifi_lock_example_ek_ra6w1. To register an accessary device to Home App, connect the RA6W1 using manual
code/scan the QR code which is shared with product. During this process, the RA6W1 is connected to AP. Then, the
device is registered to a Home application.
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5.1.2 Bluetooth LE Provisioning and Commissioning for Registering Device to Apple
Home

For using Bluetooth LE provisioning and commissioning with RA6W2, you need to flash RA6W2 with the image of
matter_wifi_ble_lock_ek_ra6w2.

The Bluetooth LE provisioning and commissioning process starts automatically when you try to add matter device to
the controller. During this process, AP information is transferred to the RA6W2 over Bluetooth LE network, and the
RABW?2 can be connected to AP. Then, the device is registered to the Home application.

5.2 Google Home Application

Google Nest needs to create a developer project and Matter integration in advance:

®m  Create a developer project (https://developers.home.google.com/matter/project/create)

®  Create a Matter integration (https://developers.home.google.com/matter/integration/create)

To register Google Nest to Google Home app:

®  Set up your Google Nest or Home speaker or display
(https://support.google.com/googlenest/answer/7029485?hl=en&sjid=5926392987998707780-AP)

®  Pair a Matter Device (https://developers.home.google.com/matter/integration/pair)

5.2.1 Wi-Fi Provisioning and Commissioning for Registering Device to Google Home
Procedure is same as in Section 5.1.1 Wi-Fi Provisioning and Commissioning for Registering Device to Apple Home.

5.2.2 Bluetooth Provisioning & Commissioning for Registering Device to Google Home

Procedure is same as in Section 5.1.2 Bluetooth LE Provisioning and Commissioning for Registering Device to Apple
Home.

5.2.3 Google Home Control

After setting up the device in the Google Home app, the Controller can control the accessory.

1. Open the Google Home app.

2. Tap Favourites or Devices and find the tile for your device.

3. Tap ordrag the tile to take actions such as turning lights on and off or locking and unlocking a door.

5.3 Amazon Alexa App

In Amazon Alexa App, before testing, you need to change the Vendor ID (VID) and the Product ID(PID) and to flash
test certificates.

For more details, see the e2 studio Test VID/PID Modification and Certification Regeneration section in RA6W2 Matter
Certification Manual.

To change VID and PID for Amazon Alexa App:

1. Load the template into workspace.

2. Click Configuration.xml.

3. Instack, select Matter app-port, and then click Show properties.

a. ForVendor ID, set OxFFF1

b. For Product ID, set 0x8005.

Click the Generate Project Content button.

Right-click the project, and then select Build.

For AT application use the below commands:

ook

AT+MCONFIG=VID, 65521
AT+MCONFIG=PID, 32773

To flash the test certificate, follows the steps of the Flash Matter Certificates on to S-Flash of RA6W1 section in
RA6W2 Matter Certification.
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To register Amazon smart speaker (Echo Dot 5th) to Amazon Alexa:
1. Search for Amazon Alexa in the Google Play Store and install the Alexa app.
2. Sign in with your Amazon account or create a new Amazon account if you do not have one.
3. To connect Matter device with Alexa:
Open the Alexa app.
Open Devices.
Select the plus icon.
Select Add Device.
Select the type of smart home device that you want to connect.
f. Select the brand and follow the on-screen instructions.
For more information, see the official documents about Amazon Alexa
(https://www.amazon.com/gp/help/customer/display.html?nodeld=G3RKPNRKF33ECTW?7).

P00

NOTE

For Wi-Fi/Bluetooth LE provisioning and scanning QR code of the RA6W1, see Section 5.1.1 Wi-Fi Provisioning and
Commissioning for Registering Device to Apple Home and Section 5.1.2 Bluetooth LE Provisioning and Commissioning for
Registering Device to Apple Home.

5.3.1 Amazon Alexa Control

After setting up the device in the Amazon Alexa application2, the Controller can control the accessory.
1. Open the Alexa application.

2. Tap theicon of the device.

3. Tap or drag the device to take actions such as turning the lights on and off or lock and unlock a door.

5.4  Security and Certificate

Certificates and keys are important for secured communication in Matter. For details, see the Flash Matter Certificates
on to S-Flash of RA6W1 in RA6W2Matter Certification Manual.

5.5 AT Commands for Matter from External MCU

5.5.1 Overview

External MCU can control RA6W1 using AT commands. Basically, AT commands are available for all Device type of
Matter using Device Type and Cluster ID and Attribute ID. For AT UART pin configuration, see Introduction of AT
Commands Manual.

Figure 33 shows the AT command flow for lock and unlock control.
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MCU RA6W2 Fabric
|
Set configuration : AT+MCONFIG
—— HEMCONFIG
oK
<«
|
‘_,
‘ *MATTR/+MCMD
lockiunlock €
Send a state of lock or unlock "ﬁ—a‘__‘_AT_w*MﬁT_FR
whenever changed - Y
= ____Send the slate |
) —»
_Done —— |
+MATTR I
‘ el
Confirm F—Jf
Figure 33. AT command flow for lock control
5.5.2 AT Command List
Table 1. AT commands from MCU to RA6W2
Command Parameters Description
AT+MCONFIG |<parameter>,<value> Sets configurations for commissioning.
<parameter>: configurable parameter

DISC: discriminator
VID: vendor ID
PID: product ID

PINCODE: pin code

“+MSTATUS=CFG”
Response: OK or ERROR

HWVER: Hardware version
SPKPCNT: spake2p iteration count
SPKPSALT: spake2p salt
SPKPVF: spake2p verifier

DEVTYPE: matter device type
<value>: data of string type
m Y for <value>: is responded current value of the parameter with

Example
AT+MCONFIG=DISC, 3840

OK
AT+MCONFIG=VID, FFF1
OK

AT+MCONEFIG=DISC, ?
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<cluster-id>,
<attribute-id>,
<attribute-data>,
<data-type(w),data-length
(r=>,

<write/read>

Command Parameters Description
+MSTATUS=CFEG, DISC, 3840
OK

AT+MATTR <endpoint-id>, <endpoint-id>: device endpoint id

<cluster-id>: cluster id

<attribute-id>: attribute id

<attribute-data>: attribute data

<data-type(w), data-length(r)>: data type for write, data length for read
<write/read>: write or read to attribute

Example

//write lock to lockstate attribute for lock cluster

AT+MATTR=1, 256, 0,1, 36,1

//read 1 byte from lockstate attribute for lock cluster

AT+MATTR=1,256,0,0,1,0

Table 2. AT com

mands from RA6W2 to MCU

<cluster-id>,
<attribute-id>,
<attribute-data>,
<data-type(w),data-length
(r)=>,

<write/read>

Command Parameters Description
AT+MCONFIG |<parameter>,<value> Sets configurations for commissioning.
<parameter>: configurable parameter
®  DISC: discriminator
= VID: vendor ID
®  PID: product ID
= HWVER: Hardware version
m  SPKPCNT: spake2p iteration count
m  SPKPSALT: spake2p salt
m  SPKPVF: spake2p verifier
®=  PINCODE: pin code
=  DEVTYPE: matter device type
<value>: data of string type
m Y for <value>: is responded current value of the parameter with
“+MSTATUS=CFG”
Response: OK or ERROR
Example
AT+MCONFIG=DISC, 3840
OK
AT+MCONFIG=VID, FFF1
OK
AT+MCONFIG=DISC, ?
+MSTATUS=CFG, DISC, 3840
OK
AT+MATTR <endpoint-id>, <endpoint-id>: device endpoint id

<cluster-id>: cluster id

<attribute-id>: attribute id

<attribute-data>: attribute data

<data-type(w), data-length(r)>: data type for write, data length for read
<write/read>: write or read to attribute

Example

//write lock to lockstate attribute for lock cluster

AT+MATTR=1,256,0,1,36,1

//read 1 byte from lockstate attribute for lock cluster
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Command Parameters

|Description

AT+MATTR=1,256,0,0,1,0

5.5.3 AT Command Examples for Lock Application
Figure 34 shows the actual flow detailed for lock application.

MCuU RABW2 Fabric
AT+MCONFIG=DISC,3840
AT+MCONFIG=DEVTYPE,10
Set configuration )
oK
o
RGQUM)QK -
+MCMD=257.0.0 -
lock <€ T Request unlock
+MCMD=267.1.0 [
unlock <4 ——
Send a state of lock —— AT+MATTR=1.257.0.1.32.1
OK - hj_ ,S_enﬁd_itb_e state of lock
nill N >
‘4p_one I
*MATTR=257.10
Confirm < - *
Send a state of unlock — —AT*MATTR=1,257.0.2.32.1
oK W—k—?—i Send the state of unlock
-« —
Oone ]
+MATTR=267.2.0
Confirm

Figure 34. AT command flow for lock application

5.5.4 AT Commands for DPM Setup

DPM can be enabled using AT commands within the Matter AT application. For more information, see AT Commands
Manual.

Connecting to an AP using the AT+WFJAP command enables DPM by default.

Further AT Commands to enable DPM is added in below table

Table 3. AT Commands for DPM Setup

Command Parameters Description
AT+PMGRCONSTRAINT |Example Add or Remove constraint.
/l Add RAM constraint <action>
AT+PMGRCONSTRAINT=1,1 OK 1 (Add)
/I Query the status of constraint counter 2 (Remove)
AT+PMGRCONSTRAINT=? +PMGRCONSTRAINT:1,1,0,0 OK <constraint>
/l Add RAM constraint 1 (RAM)
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Command Parameters Description
AT+PMGRCONSTRAINT=1,1 OK 2 (RETENTION)
/I Query the status of constraint counter AT+PMGRCONSTRAINT=? 3 (MAC_HW)
+PMGRCONSTRAINT:2,1,0,0 OK 4 (PROHIBITED)

Response: OK or ERROR

/l Remove RAM constraint AT+PMGRCONSTRAINT=2,1 OK
/I Query the status of constraint counter AT+PMGRCONSTRAINT=?
+PMGRCONSTRAINT:1,1,0,0 OK

AT+PMGRFORCE <sleep_mode>,<duration/twt action>, Force to enter Sleep mode

<neg_type/mantissa>,<min_wake_dur>,
<flow_type>,<trig ger_en>,<neg_type>

for the specified time.
<sleep mode>

Example 2 (Sleep mode 2)
/I Force to enter Sleep mode 2 for 10 seconds 3 (Sleep mode 3)
AT+PMGRFORCE=2, 10 4 (DPM Sleep)
OK 5 (TWT)
// Force to enter Sleep mode 3 for 10 seconds
AT+PMGRFORCE=3, 10
OK
/I Force to enter DPM Sleep for 10 seconds
AT+PMGRFORCE=4, 10
OK
/I TWT setup with an 8000 TU interval, exponent 10, 3 TU minimum wake
duration, flow type 0, trigger disabled, negotiation type 1
AT+PMGRFORCE=5, 1, 8000, 10,3,0,0,1
OK
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6.

Revision History

Revision |Date Description

1.04 Apr 28, 2026 Updated the Zap tool installation details and a section for development of other matter
application from a reference application.

1.03 Nov 30, 2025 Updated the new matter module structure in sections about software setup and customizing
application development.

1.02 Aug 31, 2025 Updated Device name, M R19US0027EK0102 atter version and added Bluetooth LE
commissioning option.

1.01 Mar 13, 2025 Added the section of Matter DPM.

1.00 Dec 30, 2024 First release.

Status Definitions

Status Definition
DRAFT The content of this document is under review and subject to formal approval, which may result in modifications or additions.
APPROVED The content of this document has been approved for publication.

or unmarked

RoHS Compliance

Renesas Electronics’ suppliers certify that its products are in compliance with the requirements of Directive
2011/65/EU of the European Parliament on the restriction of the use of certain hazardous substances in electrical and
electronic equipment. RoHS certificates from our suppliers are available on request.
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