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About Arduino

# Arduino Nano Matter ~

sketch_jun25a.ino

=

void setup() {

1
)

void loop() {

® W0 00N OV R W N

=

In1,Col 1 Arduino Nano Matter on COM48 [}

ARDUINO SOFTWARE

WHAT IS ARDUINO? ARDUINO HARDWARE

Arduino is an open-source Arduino senses the environment You can tell your Arduino what to
electronics platform based on by receiving inputs from many do by writing code in the Arduino
easy-to-use hardware and sensors and affects its programming language and using
software. It's intended for anyone surroundings by controlling lights the Arduino development
making interactive projects. motors and other actuators. environment.
Learn more about Arduino Discover the official Arduino Download the Arduino software
boards

works with
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https://www.arduino.cc/en/about/
https://www.arduino.cc/en/hardware/
https://www.arduino.cc/en/hardware/
https://www.arduino.cc/en/software/

Historical Landscape of the loT Industry

5

= Consumers

« Extremely hard to mix and match the product they want
with their preferred ecosystem

- Very difficult to change once selected

= Developers

« Developers are forced to pick what ecosystem
integrations they support

- Often need to ship multiple SKUs for all connectivity
standards

« Need to learn different loT technologies and ecosystems

= Retailers

- Too difficult to provide expert advice to answer consumer
questions

« High return rates due to interoperability or incompatibility
issues

© Silicon Laboratories Inc. All rights reserved.

WORKS WITH

amazon alexa
W?Jf?ﬁ rlﬂg works with

XFINITY Home
Works with
C‘{ SmartThings

@’ orkswith the
Google Assistant

b

Works with
Apple HomeKit

hue

personal wireless lighting

@ works with



Simplifying loT Connectivity with Matter

B -
MANUFACTURER RETAILER

CONSUMER

Single SKU Requires less shelf space Simplifies purchasing experience

Lower development Lowers inventory cost Simplifies setup & control

& operational cost Minimizes returns Provides better user experience

More time for innovation
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Hardware

= There are six boards that allow the development of

Matter over Thread applications in the Arduino IDE:

« Arduino Nano Matter

Silicon Labs xG24 Explorer Kit

Silicon Labs xG24 Dev Kit

SparkFun Thing Plus Matter MGM240P
Seeed Studio XIAO MG24

Seeed Studio XIAO MG24 Sense

o
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= Hubs that include an OpenThread Border Router
(required for Matter over Thread applications) are
available from a wide range of ecosystem
manufacturers including:

« Amazon

- Google
« Apple
« Home Assistant (open source)

» OpenThread Border Router
» Matter over Thread
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https://store.arduino.cc/products/nano-matter
https://store.arduino.cc/products/nano-matter
https://www.silabs.com/development-tools/wireless/efr32xg24-explorer-kit
https://www.silabs.com/development-tools/wireless/efr32xg24-explorer-kit
https://www.silabs.com/development-tools/wireless/efr32xg24-dev-kit
https://www.silabs.com/development-tools/wireless/efr32xg24-dev-kit
https://www.sparkfun.com/sparkfun-thing-plus-matter-mgm240p.html
https://www.sparkfun.com/sparkfun-thing-plus-matter-mgm240p.html
https://www.sparkfun.com/sparkfun-thing-plus-matter-mgm240p.html
https://www.seeedstudio.com/Seeed-Studio-XIAO-MG24-p-6247.html
https://www.seeedstudio.com/Seeed-Studio-XIAO-MG24-p-6247.html
https://www.seeedstudio.com/Seeed-Studio-XIAO-MG24-p-6247.html
https://www.seeedstudio.com/Seeed-XIAO-MG24-Sense-p-6248.html
https://www.seeedstudio.com/Seeed-XIAO-MG24-Sense-p-6248.html
https://www.seeedstudio.com/Seeed-XIAO-MG24-Sense-p-6248.html
https://developer.amazon.com/en-US/docs/alexa/smarthome/matter-support.html
https://developer.amazon.com/en-US/docs/alexa/smarthome/matter-support.html
https://support.apple.com/en-gb/102078
https://support.apple.com/en-gb/102078
https://support.apple.com/en-gb/102078
https://support.apple.com/en-gb/102078
https://www.home-assistant.io/integrations/thread/
https://www.home-assistant.io/integrations/thread/
https://www.home-assistant.io/integrations/thread/
https://www.home-assistant.io/integrations/matter/
https://www.home-assistant.io/integrations/matter/

Software

» To develop Matter over Thread applications you will

need the Arduino IDE:

Downloads for Windows, Linux and macOS

Installation instructions

For Education For Makers Products v

Downloads

Arduino IDE 2.3.6

The new major release of the Arduino IDE is faster and even
more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code
navigation, and even a live debugger.

For more details, please refer to the Arduino IDE 2.0
documentation.

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

8 © Silicon Laboratories Inc. All rights reserved.
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DOWNLOAD OPTIONS

Windows Win 10 and newer, 64 bits
Windows wsi installer
Windows zip file

Linux Appimage 64 bits (X86-64)
Linux ZiP file 64 bits (x86-64)

macOS intel, 10.15: “Catalina” or newer, 64 bits

macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits

Release Notes

& cloud

= We will be using enhanced code during this session
which is available in the Silicon Labs Training

Examples repository on GitHub to obtain the files

using the Code dropdown either:

 Clone the repository using your favourite Git client

« Download a ZIP file of the repository contents

.
= O silicontabs / training_examples Q Type (I to search 8- [[+-0/nea{
<> Code () Issues 1 Pullrequests ( Actions @ Security |~ Insights &3 Settings

52 training,examples Public S* EditPins ~ @ Unwatch 9~ Starred 24 -

P master ~ ¥ 1Branch © 0Tags Q Gotofile t Add file ~
Local Codespaces

§ silabs-MartinL Adds sleep to Dev Lab HTTP Server (#40)

[ clone ©]
B bluetooth_ssv5_lab2_ibeacon_component Updates readmes w

HTTPS  SSH  GitHub CLI
B dev_lab_adafruit_13x9_rgb_led_matrix Updates readmes w

https://github.com/siliconLabs/training_example 0

B dev_lab_arduino_matter_mood_light Adds YouTube links i eom) G

Clone using the web URL.
B8 dev_lab_arduino_matter_occupancy_sensor Adds YouTube links

&
W dev_lab_bluetooth_ai_ml_magic_wand Adds instructions t¢ & Open with GitHub Desktop

[}) Download ZIP
B8 dev_lab_dircuitpython_bluetooth_find_me Updates readme file &
B dev_lab_wifi_http_server Adds sleep to Dev Lab HTTP Server (40) last month
B images ‘Adds sleep to Dev Lab HTTP Server (40) last month
B8 mg24 tech lab Updates readmes with links to videos, adds Adafrut lock co.. 2 years age
B8 quick start_arduino_nano_matter ‘Adds dev_Iab_arduino_matter_mood _light last year
B8 zighee boot_camp Adding iBeacon Lab (+1) 5 years age

all of the training
s for loT products. Go to

n_examples
training
[0 Readme
A Activity

B Custom properties
fr 24stars

@ 9watching

% 1fork

Report repository

Contributors 6
129 €%

Languages
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https://www.arduino.cc/en/software/
https://www.arduino.cc/en/software/
https://docs.arduino.cc/software/ide-v2/tutorials/getting-started/ide-v2-downloading-and-installing/
https://docs.arduino.cc/software/ide-v2/tutorials/getting-started/ide-v2-downloading-and-installing/
https://github.com/SiliconLabs/training_examples
https://github.com/SiliconLabs/training_examples

Arduino IDE and | | ReSraae e
Board Setup 1l 2410A02P5Y §
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Boards Manager

& sketch jun27h | Arduine IDE 23.6

File Edit Sketch Tools Help

° e @ J Arduino UNO R4 Mini... ~

BOARDS MANAGER sketch_jun27b.ino
silicon labs 1 void setup() {
D Type: Al ', 2 // put your setup code nere, TO run once
= The Arduino Nano Matter User Manual has B ) . b
instructions for setting the Arduino IDE to work with T S S
. Matter, SparkFun Thing Plus Ma.tter, xG24 ve1 cocp
the ArdUInO NanO Matter board Exp\orerEit,x624I;evg%(it,xGZ?DevK\t,.‘. 7 '/ put your main code here, to run repeaf
More info 8
= The Silicon Labs Arduino Core repository on GitHub 230 o f

contains additional information, including for non-
Arduino boards

= To install the Silicon Labs Arduino Core in the IDE:
1. Open the Boards Manager by clicking the icon

2. Enter Silicon Labs in the search box
3. Click the Install button
4. Restart the Arduino IDE
10 © Silicon Laboratories Inc. All rights reserved. works with
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https://docs.arduino.cc/tutorials/nano-matter/user-manual/#install-board-core-and-libraries
https://github.com/SiliconLabs/arduino

Board Configuration

11

= To configure a board for use in the IDE:

1
2
3
4.
S)
6

Click the Board dropdown

Click Select other board an port...

Search for g24 for Silicon Labs or Seeed Studio boards
Search for matter for Arduino or SparkFun boards
Select the correct board in the search results

Connect board via USB and select the COM port that
appears

Click the OK button

© Silicon Laboratories Inc. All rights reserved.

@ sketch_jun27b | Arduino IDE 2.3.6

File Edit Sketch Tools Help

sketch jun2 s Arduino UNO R4 Minima ¢
COM3

1
2 Select other board and port... to run once:
3

Select Other Board and Port X

Select both a Board and a Port if you want to upload a sketch.
If you only select a Board you will be able to compile, but not to upload your sketch.

BOARDS PORTS
a b24 ol

Seeed Studio XIAO MG24 (Sense) COM3 Serial Port v

Silicon Labs xG24 Dev Kit

Silicon Labs xG24 Explorer Kit

Select Other Board and Port X

Select both a Board and a Port if you want to upload a sketch.
If you only select a Board you will be able to compile, but not to upload your sketch.

BOARDS PORTS
j o Q
a «  COMA48 Serial Port (USB)
COM3 Serial Port

Arduinc Nano Matter

SparkFun Thing Plus Matter

0O show all ports




Protocol Stack

= Four different protocol stacks can be selected from
the Tools > Protocol stack menu:

- Matter for developing Matter over Thread applications

- BLE (Arduino) for developing Bluetooth LE applications
using the Arduino BLE APls

« BLE (Silabs) for developing Bluetooth LE applications
using the Silicon Labs APIs

« None for developing applications without radio comms

12 © Silicon Laboratories Inc. All rights reserved.

& sketch_jun27a | Arduino IDE2.3.6

File Edit Sketch Tools Help

sketct

Manage Libraries... Ctrl+5Shift+|
Serial Maonitor Ctrl+Shift+M
Serial Plotter
Firmware Updater
Upload 551 Root Certificates
Board: "Arduino Nano Matter" >
Port: "COM48" »
Relcad Board Data
Get Board Info

1
Protocol stack: "Matter” ¥
Pregrammer >

Burn Bootloader

Archive Sketch

dde here, to run once:

v Matter «
BLE {Arduinc)

BLE (Silabs)

MNone

works with
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Programmer

&0 sketch_jun2Va | Arduino IDE 2.3.6

File Edit Sketch Tools Help

Archive Sketch

sketct

Manage Libraries... Ctrl+5Shift+|
Serial Manitor Ctrl+Shift+M
Serial Plotter dde nere, TO run once:
. Firmware Updater
= Different boards use different flash programmers: Upload SSL Root Certiicates
1. From the menu click Tools > Programmer Board: *Arduino Nano Matter” >
- Bt “COMAS" , de here, to run repeatedly:
2. For Silicon Labs and SparkFun boards, select ot
Simplicity Commander | Feload Board Data

(et Board Info

3. For the Arduino and Seeed Studio boards, select Open 1
OCD Protocol stack: “Matter” b

» Pregrammer > CpenOCD
Burn Bootloader Simplicity Commander

13 © Silicon Laboratories Inc. All rights reserved. works with
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Bootloader

8 sketch jun27a | Arduino IDE 2.3.6

File Edit Sketch Tools Help

Auto Format

Archive Sketch

sketcl

Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift=M
Serial Plotter

Firmware Updater

Upload S5L Root Certificates

Board: "Arduino Nano Matter" ¥

Port: "COM48" >

= All boards require a bootloader to be programmed:

1. From the menu click Tools > Burn Bootloader 1 s >
2. Progress is displayed in the Output panel ,

= Burning the bootloader also erases the whole flash

+ Including Matter credentials and application

« Recommended if changing Matter device types

Output

In1,Col1 Arduino Nano Matter on COM48 [not connected] f,.u 1 B8

14 © Silicon Laboratories Inc. All rights reserved. works with
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Example Applications

= The Silicon Labs Arduino Core includes a wide
range of example applications including 28 Matter
over Thread applications

= To create the Matter Fan example application:

1. From the menu select File > Examples > Matter >
matter_fan

2. The example sketch will open in a new window

16 © Silicon Laboratories Inc. All rights reserved.

File Edit Sketch Tools Help

New Sketch Ctrl+N

Mew Cloud Sketch  Alt+Ctrl+N

Open.. Ctrl+0
Open Recent >
Sketchbook >
Examples >
Close Ctrl+W
Save Ctrl+5
Save As.. Ctrl+Shift=5
Preferences.. Ctrl+Comma
Advanced >
Quit Ctrl+Q

Output

8 sketch jun27a | Arduino IDE 2.3.6

Built-in examples
01.Basics

02 Digital

03.Ana

og

04,Communication

05.Control

10 5tarterkit_BasicKit

11.ArduinclSP

Examples for Arduine Nano Matter

Arduino Low Power
EEPROM

ezBLE

ezW52812

Matter

Si7210 Hall Sensor
SilabsMicrophoneAnalog
SilabsMicrophonePDM
SilabsTFLiteMicro

Silicon Labs

Watchdog Timer

Examples from Custom Libraries

Adafruit BuslO

Adafruit GFX Library
Adafruit SHT10X
CQRCode

SparkFun Micro OLED Breakout

SparkFun

Qwiic OLED Arduino Library

matter_air_guality_sens

matter_contact_sensor
matter_decommission
matter_door_lock

matter_fan

matter_flow_sensor
matter_humidity_sensor
matter_illuminance_sensar
matter_lightbulb
matter_lightbulb_callback
matter_lightbulb_color
matter_lightbulb_custom_name
matter_lightbulb_dimmakle
matter_lightbulb_dimmable_multiple
matter_lightbulb_identify
matter_lightbulb_multiple
matter_lightbulb_multiple_color
matter_lightbulb_with_butten
matter_occupancy_sensor
matter_on_off_outlet
matter_pressure_sensor
matter_sensor_and_bulb

matter_sensor_multiple

matter_switcl
matter_temp_sensor
matter_thermaostat

matter_window_covering

nano_matter_lightbulb_color

IIH
x|

on COMA48 [not connected] c 1

works with
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Matter Fan — Source Code

= All Arduino code is structured in a similar way: = All Matter examples are structured in a similar way:
« The setup() function is called once at startup to allow - Matter.h provides access to APIs common to all device
application initialization types
« The loop() function is called repeatedly to allow main - MatterFan.h provides access to APIs specific to the
application processing Matter Fan device type
» This function should be allowed to return in case other » Similar headers for other device types are also available

background processing needs to take place - The MatterFan object encapsulates the functionality of a

Matter Fan

» The DeviceFan::fan_mode_t enumeration is brought in to
provide the various fan modes and used as FanMode

sketch_jun27b.inc matter_fan.ino
1 }Joid setup() { 18  #include <Matter.h>
2 19  #include <MatterFan.h>
3 20
4 } 21 MatterFan matter_fan;
5 22 using FanMode = DeviceFan::fan_mode_t;
6 wvoid loop() {
7
8
° 3}
10

17 © Silicon Laboratories Inc. All rights reserved. works with
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Matter Fan — Setup() Function

= Matter examples include code in this function to
bring the device into a Matter network before
returning:

« begin() functions are called to initialize the common
Matter object and the Matter Fan object

« Matter.isDeviceCommissioned() checks whether the
device has been commissioned into a network

» When not in a network, commissioning data is output to the
serial port

» A device only needs to be commissioned once
» A loop waits for commissioning to be completed

- Matter.isDeviceThreadConnected() checks whether the
device is running in a Thread network

» The device will need to rejoin the Thread network each time it is
started

» The device may form an isolated Thread network until it can
rejoin the original network

» Aloop waits for the device to be in a Thread network

« Matter.is_online() returns true when a controller device,
such as a hub, queries the device

» Confirms the device can be controlled by a hub
» A loop waits for the device to be confirmed online

18 © Silicon Laboratories Inc. All rights reserved.

L}’ Arduino Nano Matter

matter_fan.ino

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57

void setup()

{

Serial.begin(115200);
Matter.begin();
matter_fan.begin();
Serial.println("Matter fan");

if (IMatter.isDeviceCommissioned()) {

Serial.println("Matter device is not commissioned");

Y

Serial.println("Commission it to your Matter hub with the manual pairing

Serial.printf("Manual pairing code: %s\n",
Matter.getManualPairingCode().c_str());
Serial.printf("QR code URL: %s\n",
Matter.getOnboardingQRCodeUrl().c_str());
}
while (I!Matter.isDeviceCommissioned()) {
delay(2@8);
}

Serial.println("Waiting for Thread network...");

while (IMatter.isDeviceThreadConnected()) {
delay(2@@);

}

Serial.println("Connected to Thread network");

Serial.println("Waiting for Matter device discovery...

while (Imatter_fan.is_online()) {
delay(208);

¥

Serial.println("Matter device is now online");

")

works with
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Matter Fan — Loop() Function For Controlled Devices

matter_fan.ino

55  void loop()
56 {
57 static uint8_t fan_last_speed = Ou;
. . . 58 uint8_t fan_current_speed = matter_fan.get_percent();
= For device types like the fan, which are controlled, 59
. . . if (f d !I=f 1 d
the flow is to monitor the Matter device model and o IR it A
. 62 Serial.print("Fan speed: ");
apply Changes to hardware 63 Serial.print(fan_current_speed);
- matter_fan.get_percent() is called to determine if the oy | | SerietpramntE;
fan’s speed has been changed remotely 66
] . . 67 static FanMode fan_last_mode = FanMode::0ff;
- matter_fan.get_mode() is called to determine if the fan’s 68 FanMode fan_current_mode = matter_fan.get_mode();
69
mOde haS been Changed remOtely: 70 if (fan_current_mode != fan_last_mode) {
» The matter_fan.set_percent() function is used to set a new ;i ::Zgi:sfgz:iiu:;:::;Z;;?n:‘mde;
percentage value in the data model 73 case FanMode: :0ff:
i . . 74 Serial.println("Fan mode: Off");
» The new percentage will be picked up in the next call to the 5 matter_fan.set_percent(8);
loop() function 76 break;
. . 77 case FanMode: :Low:
« This example simply outputs changes to these values to 78 serial.println("Fan mode: Low");
th . | rt 79 matter_fan.set_percent(20);
e seria pO 80 break;
. 81 case FanMode: :Med:
» Code can be added here to control hardware devices o Serial.println("Fan mode: Medium"):
appropriately 83 matter_fan.set_percent(50);
24 b k;
» Some examples already have code to control hardware such as 85 cas:e,ianModE:ingh:
the light examples controlling the on-board LED 86 Serial.println(“Fan mode: High");
87 matter_fan.set_percent(100);
88 break;
39 case FanMode: :0On:
98 Serial.println("Fan mode: On");
91 matter_fan.set_percent(fan_last_speed);
92 break;

19 © Silicon Laboratories Inc. All rights reserved. works with
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Matter Switch — Loop() Function For Controller Devices

= For other device types, that act as controllers, the

flow is reversed to monitor the hardware device ¢ _Arduino Nano Matter

model and apply changes to the Matter device et suitchine

69 void loop()

model 70 {
71
- This applies to devices like switches and sensors 72 static bool button pressed_last = false;
73 if (button_pressed != button_pressed_last) {
+ For the switch example, the matter_switch.set_state() 74 button_pressed_last = button_pressed;
. . " » 75 matter_switch.set_state(button_pressed);
function is called to update the Matter state when SN

hardware button presses are detected

20 © Silicon Laboratories Inc. All rights reserved. works with
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Matter Fan — Adding a Hardware Fan

= The dev_lab_arduino_matter_fan folder in the
Silicon Labs Training Examples repository contains
an enhanced version of the Matter Fan code to
control and monitor a hardware fan along with
supporting components:
« APWM 4-wire fan, such as the Cooler Master MasterFan
MFE120 Halo 2
» The fan’s speed is controlled via a PWM driven input

» The fan’s tacho output can be monitored to calculate the fan’s
RPM

» If the fan has addressable RGB LEDs, these are also controlled
An Adafruit 128x128 Monochrome OLED display

» Displays the commissioning QR Code on start-up when not
commissioned into a network

» Otherwise displays the fan’s connection state, on/off state,
speed and RPM values

fruit BSS138 L ogic Level Converter

» To convert the input and output lines between the fan’s 12V and
the Arduino Nano Matter’s 3.3V levels

fruit MPM3610 Buck Converter 12V
» Powering the Arduino Nano Matter and fan’s ARGB LEDs

A 12V power supply

21 © Silicon Laboratories Inc. All rights reserved. @ works with
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https://github.com/SiliconLabs/training_examples
https://www.coolermaster.com/en-global/products/masterfan-mf120-halo2-white-edition
https://www.coolermaster.com/en-global/products/masterfan-mf120-halo2-white-edition
https://www.coolermaster.com/en-global/products/masterfan-mf120-halo2-white-edition
https://www.adafruit.com/product/5297
https://www.adafruit.com/product/757
https://www.adafruit.com/product/4739

Matter Fan — Breadboard, Schematic, PCB and Enclosure

= The dev _lab _arduino_matter fan folder in the 5
Silicon Labs Training Examples repository also Sl L 3BT | MBS O¢90000090O
contains hardware files: | R T i

A Fritzing file with layouts for a breadboard, schematic
and PCB, plus a separate Gerber ZIP file for the PCB

- SVG files to create a laser-cut case from acrylic

ac

= %o © .y

22 © Silicon Laboratories Inc. All rights reserved.

-
.
@

AT
ooo;;;’;‘:g_
-
i
O
O
O

E :

2E%
Ay

NG

>3

O

3

X
DM,

=g
9 O

Qe0000Q000
\;_'L
00000
20N
(oY Yo Y XY Y-)-YeJoX YeYeto)

N5

(o] JoJoJo)
\
‘\\.



https://github.com/SiliconLabs/training_examples

Matter Fan — Compile and Flash

& arduino_matter_fan_gamma | Arduine IDE 2.3.6

t Sketch Tools

Help

LIBRARY MANAGER arduino_matter_fan_gamma.ino
528
529  bool oledAdafruitWriteQRCode() {
Type: Installed v .
oo [Al 530 if (oledEnabled) {
el 531 OledAdafruit.clearDisplay();

[I]h 532

Adafruit SH110X by

. 533
Adafruit
PP —— 534 QRCode qrcode;
S 535 uint8_t qrcodeData[qrcode_getBuffersize(4)];
SH110x oled driver library for . . . .
monochrome displays with 536 String payloadString = Matter.getOnboardingQRCo
. . . . SH1107 or SH1106G drivers... 537 char payload[30];
= To compile and flash the enhanced application: More nfo it
. . 2113 v REMOVE 539 payloadString.toCharArray(payload, sizeof(payle
1. Click the Upload button in the IDE 540 qrcode_initText(&grcode, grcodeData, 4, ECC_LOW
i . . . 541 Serial.print("QR Size: ");
2. Compilation and upload progress is shown in the | 542 Serial.println(qrcode.size);

QRCode

Output panel Py

0.0.1 installed

A simple QR code generation
brary. A simple QR code

generation library.

More info

001 ~ REMOVE

Ln 257, Col 25 Arduino Nano Matter on COM18 c 2 B8

23 © Silicon Laboratories Inc. All rights reserved. works with
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Network Topology

Matter wireless protocols:
- Matter has native support for Thread and Wi-Fi
« Matter uses Bluetooth for commissioning

« Other protocols, like Zigbee and Z-Wave, can be bridged

into a Matter network

Matter device types:

« Matter Accessory Devices (MADs) provide end-node
functionality such as lights and switches

« OpenThread Border Routers (OTBRSs) provide a
connection between Thread devices and the local IP
network

Matter Controllers are used to control MADs,
including commissioning them into the network

« Typically, these are smart phones

Bridges can be used to link to other protocols, like
ZigBee and Z-Wave

25 © Silicon Laboratories Inc. All rights reserved.

@ ;
B ! & R C
‘" : =
. Q -—-"".' : -
Wi = \"wp‘ :
U . e i o e
2 ). © ,,
' 1
@ :@n \\\ -\g,:-
: o, 9.




Data Model

Cluster ID 0x0003
Type Server
. . . Conformance Mandator
= Matter borrows heavily from Zigbee which Atbutes—[nollised
. . Commands not listed
provides a set of field-proven methods to  ___ (Events none
. n !)Oln ndex ’ ,’
form, control and monitor [ | Dovice Taoe B 0006 ClustorD: | 0:000¢
deViCGS N:deol::r:e Matter Fan.- [} Clusters not listed T)‘I,Pneormance Sz:lear —
. lE pol } ----- *(Endpoint Index 1 I(ittrifbutes rhrllotlidst;dy
» Device Types and Clusters evicsType & 020575 O i
used in Matter do not exactly match those used [(Cluster o
in Zigbee as they have been extended with new o Clustor D:__|0:0006 o
. . ype erver il
functionality as needed Conformance |Optoral | |+
. . \ Commands not listed z
= A Matter product may contain one or more device types ", (Evems E
- Each endpoint represents a logical device type N ol
i . . . . Type Server !
- For example, a single device could contain two endpoints one acting [Serfermance {wandatoy | ;
as a light and one as an occupancy sensor Commands | e1.,

= A Device Type encapsulates mandatory and optional clusters:
A cluster provides specific functionality such as on/off or level control

« A cluster can be reused in many device types where its functionality applies to that
device type

« Acluster is made up of
» Attributes, representing states or modes
» Commands, which are operations to be acted upon

» Events, that log historical data
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Attribute Name

Attribute Name FanMode
Attribute ID 0x0000
Type enum
/,-Y Conformance Mandatory
(Attribute Name FanModeSequence
! | Attribute ID 0x0001
Type enum
Conformance Mandatory
B4
/ (Attribute Name PercentSetting |
Attribute ID 0x0002
Type percent
: _\Conformance Mandatory
Attribute Name PercentCurrent
Attribute ID 0x0003
Type percent
Conformance Mandatory
Attribute Name SpeedMax
Attribute ID 0x0004
Type uint8
______ » Conformance Optional
"> Attribute Name | SpeedSetting
N Attribute ID 0x0005
Type uint8
Conformance Optional
N Attribute Name SpeedCurrent
Attribute ID 0x0006
Type uint8
Conformance Optional
Attribute Name FeatureMap

Attribute ID O0xFFFC (global)
Type bitmap
Conformance Mandatory

ClusterRevision

Attribute ID O0xFFFD (global)
Type uint16
Conformance Mandatory

2l Command Name

Step

Command ID

Fields

Conformance

0x00 (e}
(7 TECRPRRRS o]
Optional u .

Field Name Direction
Field ID 0
Type enum
Conformance | Mandatory
v
Field Name Wrap
Field ID 1
Type bool
Conformance | Optional
\;A
Field Name LowestOff
Field ID 2
Type bool
Conformance | Optional
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Commissioning Codes

= Commissioning devices into Matter network has
been designed to be simple:

« A QR Code is scanned in the ecosystem app
» A manual pairing code can be entered as an alternative

« This allows the app to discover the device advertising on
Bluetooth and connect to it to provide Thread network
credentials

« The joining device then uses the credentials to join the
Thread network and authenticate itself

= To access the commissioning QR Code for an
Arduino Matter device:

1. Open the serial monitor

Ensure the baud rate is set to 115200

Reset the board

Copy the QR code URL from the debug output

» The manual pairing code is also output to the Serial Monitor
» For our enhanced fan, the QR Code is displayed on the OLED

5. Paste the URL into a browser

e
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arduino_matter_fan_gamma.ino

529
53e
531
532
533

Output

ommi t to vo JERH ib with the manual pairing code or OR code
ng code: 34570112332
https://project-chip.github.io/connectedhomeip/grcode.html?data=MT$3A6FCJ142C00KAL
1g for commissioning...

Serial Monitor X

bool oledAdafruitWriteQRCode() {
if (oledEnabled) {
OledAdafruit.clearDisplay();

¥[o]=
New Line ¥ | 115200 baud hd G

Ln 257, Col 25 Arduino Nano Matteron COM18 (22 B

Please scan with your CHIPTool app.

Payload: MT:6FC.J142C00KA0648G00
This QR code is unique for your device. You may print a copy of this for subsequent use.

Print QR Code
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Commissioning Amazon Alexa

= During commissioning the OLED is updated to
display the Matter network state

» The RGB LED also indicates Matter network state:

« Red, during commissioning, joining and discovery,
flashing more quickly when moving through the steps

« Green, when in the network and in the off mode
« Blue when in the network and in an on mode

= The commissioning process is similar in all major
ecosystems, for Amazon Alexa:

Go to the Device page

Click the Add button

Select Other

Select Matter

Click Yes when asked if the device has a Matter logo
Select Scan QR Code

The Arduino Matter examples use test certificates, you
may be prompted to accept these

No oo s o
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16:04 @ &'

Devices
/' Explore Smart Ho...

Groups

Desk

Devices

Q  DeviceTy, v SortBy -

= HP ENVY Photo 6200 ser..

@ Spare
Device

[ Tapo Hub

Does your device
have a Matter logo?

You can find it inside the device's

box, quick-start guide or on the
device.

RO 20Dl

SETUP (2]

Which device
would you like to
set up?

& Smoke and CO Detector

g Temperature Sensor
g Tracker
Washing machine

O Water Leak Detector

a Other

h ® =

Locate a QR code

shown for your
device
You can find it inside the device's

box, in the quick-start guide or
on the device.

Scan QR Code

1608 @ & RO:0Sululg

SETUP (2]

Which logo is on
your device?

Look for one of these logos on
your device, on the box or in the
quick start guide.

& matter

@ zigbee

Tyunve

1605 @ 8 ROE0 Rl
SETUP

This device isn't
Matter certified

Proceeding with setting up this
device will share your Wi-Fi and/
or Thread credentials with it.
Please ensure you trust and
recognise this device before
proceeding.

Do you want to set up this device
anyway?
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Device Setup Amazon Alexa

= Two devices are found:

The First Fan device is the fan application

The First Device is a hub and appears as a side effect of
creating the fan endpoint at runtime

= To set up the devices:

1
2
3.
4

Select a device
Click Set Up Device
Devices can be renamed

The Fan endpoint can be added to a group to allow
group control
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16:05 @ & RO0F g
SETUP

@

Arduino Hub and
1 component
device found and
connected

These devices have been added
to your Alexa account. Next,
continue setting up each of
these devices one at a time.

16:06 @ B ROEO Tl
SETUP X

Choose which
connected device to
set up first

You can delete connected devices
any time from the device settings
page

New Connected Devices

First fan

Set Up Device

16:06 @ &' ROl
SETUP X

Choose which
connected device to
set up first

You can delete connected devices
any time from the device settings
page

New Connected Devices

First device

First fan

Set Up Device

1606 @ B RO E0 Tl
SETUP X

Rename Device
Use the name provided or enter a

new name

First fan

3 Update Name

16:06 @ & RO Tl
SETUP X

Rename Device

Use the name provided or enter a
new name

First device

3 Update Name

16:06 @ &' RO 20l

SETUP

Where is your fan?

Add your device to a group so
you can control devices together
and say things like, "Alexa, turn
on the Living Room".

Your Groups

Desk
Mood

Office

Common Groups

Bedroom

4
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Device Operation Amazon Alexa

= The fan can be controlled using controls in the app,
via a voice assistant and the on-board button:

« Turning the fan on and off
 Setting the fan mode
- Setting the fan speed
= The fan displays information on the OLED:
- Matter state, fan mode and speed, RPM reading
= The LEDs indicate the fan mode and RPM:
« Green when in an off mode, blue when in an on mode
« The on-board LED flashes relative to the measured RPM
- The fan’s LEDs rotate relative to the measured RPM
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Next Steps — Matter over Thread in Arduino IDE

There are lots more Matter examples to explore in
the Arduino IDE

Quick Start — Arduino Nano Matter video:
- Walks through the setup of the Arduino IDE for Matter

« Adapts the Matter Dimmable Lightbulb example to
animate LEDs

Dev Lab — Arduino Matter Mood Light video:

- Creates a mood light using a single device with two color
bulb endpoints, creating plasma effects between the two
colors

Dev Lab — Arduino Matter Occupancy Sensor video:

« Walks through creating and occupancy sensor and how
to control other devices based on its state

Silicon Labs Arduino Core on GitHub:

« Contains a useful readme, including pin outs for all the
boards

« Contains the source code for the Arduino Core
Arduino Nano Matter User Manual:

« Walks through setting up the board

 Has tutorials including commissioning into the major
Matter ecosystems
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To commission your device, open the Amazon Alexa app, click on the upper right + symbol, select device and



https://youtu.be/7pXFT4D3ui4
https://youtu.be/7pXFT4D3ui4
https://youtu.be/7pXFT4D3ui4
https://youtu.be/7pXFT4D3ui4
https://youtu.be/IpvyQGEW5cw
https://youtu.be/IpvyQGEW5cw
https://youtu.be/IpvyQGEW5cw
https://youtu.be/IpvyQGEW5cw
https://youtu.be/_t1sI5RlaV8
https://youtu.be/_t1sI5RlaV8
https://youtu.be/_t1sI5RlaV8
https://youtu.be/_t1sI5RlaV8
https://github.com/SiliconLabs/arduino
https://github.com/SiliconLabs/arduino
https://docs.arduino.cc/tutorials/nano-matter/user-manual
https://docs.arduino.cc/tutorials/nano-matter/user-manual

Next Steps — Matter in Simplicity Studio

= Simplicity Studio is the IDE for all Silicon Labs
boards and technologies including Matter over
Thread and Matter over Wi-Fi:

« Simplicity Studio download

- Example applications are built into the IDE
- Additional example applications are available on GitHub

- General information is available from the Silicon Labs
Matter webpage

- The Matter Developer Journey walks through the process
of creating a Matter product

« The Matter documentation site has detailed information
on developing Matter applications

- There are a series of Quick Start videos on YouTube
covering Matter over Thread development in Simplicity
Studio, begin with ick r over Thr Li

« A series of Quick Start videos also covers the installation
and use of the Simplicity Studio IDE, begin with Quick

— Simplici | Installation
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4 Il Developer Tools // Simplicity Studio

Simplicity Studio is the unified development environment for all Silicon Labs technologies, SoCs,
and modules. It provides you with access to the target device-specific web and SDK resources,
software and hardware configuration tools, and an integrated development environment (IDE)

, Modern

featuring industry-standard code editors, compilers, and debuggers. With Simplicity Studio, you get ’ boment Shite

a complete set of advanced value-add tools for network analysis and code-correlated energy Applications

profiling.

Download the Full Online Installer Version of Simplicity Studio 5

Windows Installer > Mac Installer > Mac (ARM) Installer > Linux Installer >

‘5’ SILICON LABS Products v Applications v y v Resources v Company v @ English ~ & &8

A/ Wireless [/ Matler // Matter Developer Journey

Matter Developer Journey With Silicon Labs

Silicon Labs can accelerate the development of Matter devices, starting by outlining each step in the process and helping you along each stage of your
project including guiding you along the path of key Ecosystem providers. We are here to simplify your development journey and help you get your devices
to market faster and more efficiently

We have outlined below three key stages of the Matter Developer Journey, along with what is required to successfully complete each stage.

Getting Started  Develop  Deploy Product

1. Manufacture
Product

®
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https://www.silabs.com/developers/simplicity-studio
https://www.silabs.com/developers/simplicity-studio
https://github.com/SiliconLabs/matter
https://www.silabs.com/wireless/matter
https://www.silabs.com/wireless/matter
https://www.silabs.com/wireless/matter/matter-developer-journey
https://docs.silabs.com/matter/latest/matter-start
https://youtu.be/Dlcbz7X2yKE
https://youtu.be/Dlcbz7X2yKE
https://youtu.be/Dlcbz7X2yKE
https://youtu.be/Pd1E2ZL6F0c
https://youtu.be/Pd1E2ZL6F0c
https://youtu.be/Pd1E2ZL6F0c
https://youtu.be/Pd1E2ZL6F0c
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