1

©2024 Silicon Laboratories Inc. All rights reserved.

D WIRELESS COMPUTE

FEB 22\0 | Choosing the Best MCU Platform for
Your loT Devices

MAR 28™ | EFR and EFM: An Optimized Platform for
Al/ML at the Edge

MAY 2P | Unboxing our New 32-bit Microcontroller

JUN 6™ | Simplicity Software and Tools

&=" SILICON LABS



Wireless Tech Talk:

Development Tools — Simplicity Studio S
NN

Andrew Escamilla — Marketing Product Manager E D E

Martin Looker — Training Applications Manager N Tl X

June 2024

WIRELESS COMPUTE




3

Agenda

Simplicity Studio Tech Talk

©2024 Silicon Laboratories Inc. All rights reserved.

Project Generation

Bluetooth GATT Configurator

Ease of Development Tools

Energy Profiler

Network Analyzer

Q&A

&= SILICON LABS



Simplified Developer Experience

Simplicity Studio 5

= Interface
« Intuitive out-of-the-box experience
« Quick access to developer resources

« Linux, Mac & Windows

= Tools
- Configuration Tools
- Graphical Hardware Configurator
« Pin Tool
- Energy Profiler — visual energy analysis
« Network Analyzer — packet capture & decode

4 ©2024 Silicon Laboratories Inc. All rights reserved. ‘S’ SILICON LABS



Software Solution Differentiators

S| mp||c|ty All wireless stacks integrated into a single SDK

SDK « Production-ready: certified, full featured and up-to-date with
latest specs

* Proven: customer deployment and long-term, large-scale testing
« Secure: Integrated with secure vault

* Quickstart: 100’s of sample apps as a starting point

Common software platform for all products

* Portable: common APIs across all hardware platforms

* Low-power: Power Manager utility enables lowest energy mode

« Secure: Secure boot, secure OTA, run-time integrity checking

« Optimizedradio: RAIL manages the complexity and provides
Peripheral APls RAIL simple APIs to stacks and customer applications

CMSIS (Core, NN, DSP)

Developer Experience

Series 2 & 3 Devices « Consistent tools and workflows across technologies

« Same SW for all HW: learn it once and reuse on next project

Our SW is tightly coupled with our HW to enable power & performance differentiation

5  ©2024 Silicon Laboratories Inc. All rights reserved. ‘S’ SILICON LABS






Installation/Package Manager

. . . Doy s T x
= Guided install of SDKs and protocol-specific
too|s O seetrecmmcaes @ : o
Select Technology Type
- Kit/Part Detection .
5_workspace - bt_soc_blinky_EFR32xG22 Wireless Starter Kit/bt_soc_blinky_EFR32xG22_Wireless_Starter_Kit.slcp - Simplicity Studic™

- Technology Type

File Edit MNavigate Search Project Window Help
: ¥ Welcome £5) Recent HiE Toolsm* Preferences
Quick Access to Development Resources B e ] N T T

- Easy access to guides, tutorial, and documents © EFR32xG222.4 GHz 6 dBm RE (ID:440327759) EFR:

» Pre-filtered for the target device OVERVIE

- Search and filter for docs, examples and demos
- Documents synchronized with docs.silabs.com

= Access Control | cer
+ Restricted technologies based on user credentials Conn
» Apple Homekit
» Beta availability of devices o
= Post-Installation Management Adap
- Update existing tools secu
+ Install newly released SDKs
« Uninstall unnecessary tools
] - |

8  ©2024 Silicon Laboratories Inc. All rights reserved. ‘s’ SILICON LABS


https://docs.silabs.com/

Launcher Overview

Central hub for device-specific information
- Examples, documents, and tools

Context-Filtered Information
- Filtering options by technology (Bluetooth, Zigbee, etc)

Enables exploration of technology with or
without a connected device

Facilitates efficient project development

+ Reduces time spent searching for device-specific
information

9 ©2024 Silicon Laboratories Inc. All rights reserved.

[P o x
I:w:‘ 0 || Lamcher () Semicay 08
[ — % swwo-o - . EFR32MG12 2.4 GHz 10 dBm RB, WSTK Mainboard (ID: 000440085386)

EXAMPLEPROJECTS 8 DEMOS  DOCUMENTATION  COMPATIBLE TOOLS

| General information | Recommended Quick Start Guides
Comectodvia ¢ Uk sicontabs 7 i
Oetug Mode: Onbad Device ()

Adapter V. v3p36928
st 101.4.6,1171 | Ch

|5 My Products +* X
Wy o
| Board | Board | Target part
| I a
Wireless Starter Kt Mainboard (BRD4D0VA Rev EFRIZMG12 2.4 GHz 10 dBm Radio Board T 11
AO1) (BRD41624 Rev AO1) EFR3I2MG12P332F1024GL125
oo e 0 © 20 scon o
L ——— - o x
fle [de Novgete Search Prowct Sun Ymdow lelp
1 Wecome © Pecert B Toos 3wtk X Preferences |9 Launcher  {} Simgbeity ©F
B Oetug Adepten "
% swwo-—. . EFR32MG12 2.4 GHz 19 dBm RB, WSTK Mainboard (ID: 000440085390)
RG24 G 19 8 COMAS0)
OVERVEW  DUMPLEPROJICTSSDEMOS  DOCUMENTATION  COMPATIBLE TOOLS
fun

My Preducts + X
Platform - BRD4161A EFR32MG12P ADC Scan Diff Interrupt
This project demonsirates using the ADCO penipheral 10 take differentiak-ended analog measuremen ent
|
Platform - |
toghn [T © 3021 Sicon abs
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roject Configurator

= Central hub for managing project
configurations

= Allows to switch between different target
devices

= Enables SDK Management

= Supports project generation for Studio IDE
and other (if desired)

= Project Customization

10 ©2024 Silicon Laboratories Inc. All rights reserved.

B v5_workspace - soc_blinky_2/soc_blinky_2:sicp - Simplicity Studio™

Eile Edit Nevigate Search Broject Bun Window Help

o

% soc_blinkyslcp

0 gett b

8D ¥ * 0 Gav o v (A1 fyeicome O Recent HiTools &, install B8 Preferences
I Project Explorer BB VYE § © gatt_configurationbtconf ol ncp_empty.sicp
5 ncp_empty AM v : ¥
65 soc_blinky (61U A soc_blinky_2 OVERVIEW
165 s0c_blinky.2 (GNU ARM S
¥ includes
@ autogen X
canflg Target and SDK Selection

(& gecko_sdk 400
(& appc
N apph
& mainc
create_bi_filesbat
5 create b filessh
@ readme_imgO.png
@ readme. ima1ipg
@ readme ima2jpg
@ readme img3jpg
@ readme. imgéjpg
@ readme imas gif
@ readmehtm!
) soc_blinky_2 pintool
o soc_blinky_2slcp
< soc_blinky_2:/ps
&S XncpledHost

18 Debug Adapters:3 17 5= Outline
SROAXRB-OBES
EFM32 Giant Gecko STK (ID:440026591)
EFM8BB1 Busy Boe STK (D441100108)
EFRIZMG12 2400/915 MHz 19 dBm RB (IDA44(

Mighty Gecko f9>

EFR32MG1P233F256GM48

Wireless Starter Kit Mainboard (BRD4001A Rev A1)
EFRIZMG 2400/915 MHz 19.5 dBm Dual Band Radio Board

(BRD41508)

Change Target/SDK

(2] Problems 47 Search 3= Call Hievarchy
Ad

ter Pack C

9¢70b13Fc4701459¢5F8aBF5089180c 35€a8903

9e70b13fc4701459c5f8a8fSe8918ec3f5eaB903

| Project Details

soc_blinky_2

The classic blinky example using Bluetooth
communication. From the EFR Connect mobile app, the
LED controller button toggles LEDO on the board. In
addition. on the bosrd pressing o releasing BTNO
notifies the app. This is a demonstration of a simple two-
way data exchange over GATT.

Category
Bluetooth Examples

Preferred SDK

Gecko SOK Suite: Amazon, Bluetooth 3.3.0, Bluetooth
Mesh 2.2.0, EmberZNet 7.0.0.0, Flex 3.3.0.0, MCU
6.2.0.0, Micrium 0S Kernel, OpenThread 2.0.0.0 (GitHub-
9dedd1869), Platform 4.0.0.0, USE 1.0.0.0, WSUN
1.20.0,Z-Wave SOK 7.17.0.0

Import Mode

Link sdk and copy project sources -

Force Generation

B console

a

X

29 & Launcher {} Simplicity IDE

© gt configurationbrcont |l soc blinky 2slcp. | @ resdme

Project Generators

Select the type of projects to be generated.

[[] 6cC MAKEFILE

Generate a Makefile (mak)

[] 1AR EMBEDDED WORKBENCH PROJECT

Generate an IAR Embedded Workbench project (.ewp)

[[] SEGGER EMBEDDED STUDIO SOLUTION
(Generate a Segger Embedded Studio solution file
(+emProject)

SIMPLICITY IDE PROJECT

Asimplicity IDE project supporting bullds for MCUs
using C/C++ and assembly files.

[ o

3| 8

adapter_packs\git\gitbat.bat C:\siliconl
refs/heads/gsdk_4.0

refs/tags/va.e.0

refs/tags/v4.0.1

per\adapter_packs\git\gitbat.bat ls-remote -tz

PBiovorsosm @
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Simplicity Studio Eclipse IDE

B v5_workspace - soc_blinky_2/app.c - Simplicity Studio™ - o %
file Edit Source Refactor Navigate Search Project Run Window Help

fdsv @~ (ol ]|~ v G vty Do A iy Welcome O Recent EE Tools &, install %X Preferences 5| 2 Launcher {} Simplicity IDE

| 12 Project Explorer | = © gatt_config... o ncp_emptysicp ol XncpLedHost.. © gatt_config... © gatt_config... o soc blinky 2. @ readme £ Log socblinky.2..  [€ appc 11 ™

|| > B ncp_empty 88 } ~
v10, Default] [EF 89

> (&5 soc_blinky [GNL 21
|| v 125 soc_blinky.2 [GNU ARM v10.21 - Default]
|| > @hincludes
> Eautogen
> @ config
> (& gecko_sdk_4.0.0
> (& GNU ARM v10.2.1 - Default

B

* Bluetooth stack event handler.
* This overrides the dummy weak implementation.

* @paran[in] evt Event coming from the Bluetooth stack.

H H H H H void s1_bt_on_event(sl bt msg_t *evt)
= Simplicity Studio vSteatures an Eclipse b ¢
2 [;'7 apph 98  sl_status_t sc;
. > € main.c a9 bd_addr address; Building project...

Sl fi Lt

ased IDE environment ,
|2 create_blfilessh 161 uint8_t system_id[8];
@rescimeiimyopny ey I
@ readme_img1,pg 103 Invoking Command: make -j12 all
@ readme_img2jpg 104
@ readme_img3jpg 105 // This event indicates the device has started and the radio is ready.
@ readme_img4,pg 106 // Do not call any stack command before receiving this boot event! [J Always run in background
@ readme_img5.gif 187 case sl_bt_evt_system_boot_id:
@ readme.html 108 // Extract unique ID from BT Address. Run in Background| Cancel Details >>

« Code Editor: For writing and editing software B T e e i s s, s o

o soc_blinky_2.slcp

| soc_blinky_2slps .
// Pad and reverse unique ID to get System ID.

EFMB8BB1 Busy Bee STK (ID:441100108)

1
. HH . - > -5 XncoledHost (1 ) 132 Y °
« Build System: Supports compiling and building = _ M i s
) | B Debug Adapters: 3 0 G Outline 115 system_id[2] = address.addr[3];
% % AR EEn 16 _id[3] = OxFF;
prOJeCtS > EFMiZéam]Ge(ko ST:[:?MOOZGSN)‘ = }; 3::::_1‘:[11 eiF:;
> 118 system_id[S] = address.addr[2];
1

EFR32MG12 2400/915 MHz 19 dBm RB (ID:44( 119 svstem 1di6] = address.addrl11:

« Flash Tools: Allows programming firmware onto S L . T T T T

| COT Build Console [soc_blinky 2]
IOVOKLOED ONU ARA C COmpLIer

deVICeS arm-none-eabi-gcc -g3 -gdwarf-2 -mcpuscortex-md -mthumb -std=c99 '-DEFR32MG1P233F256GM48=1' '-DSL_BOARD_NAME="BRD41508"' '-DSL_BOARD_REV="C@1"' '-DSL_COMPONENT_CATALC
Building file: C:/Users/tozudock/SimplicityStudio/SDKs/gecko_sdk/hardware/driver/mx25_flash_shutdown/src/s1_mx25_flash_shutdown_usart/sl_mx25_flash_shutdown.c
Invoking: GNU ARM C Compiler
Building file: C:/Users/tozudock/SimplicityStudio/SDKs/gecko_sdk/hardware/board/src/sl_board_control_gpio.c

° D e b u g g | n g P rOV| d e S d e b ug g |ng C ap ab | I |t|es for ;ic:z?:::b:;\ljdi:ﬁ:ccczé:;:;:itozudack/SmelidtystudSo/SDKs/gzckn_sdk/platfnrm/boutloader/zpl/btl_intarfa(eA:
identifying and fixing issues

arm-none-eabi-gcc -g3 -gdwarf-2 -mcpu=cortex-m4 -mthumb -std=c99 '-DEFR32MG1P233F256GM48=1" "-DSL_BOARD_NAME="BRD415@B" " '-DSL_BOARD_REV="C@1"' '-DSL_COMPONENT_CATALC

arm-none-eabi-gcc -g3 -gdwarf-2 -mcpu=cortex-m4 -mthumb -std=c99 '-DEFR32MG1P233F256GM48=1' '-DSL_BOARD_NAME="BRD4156B"' '-DSL_BOARD_REV="(@1"" '-DSL_COMPONENT_CATALC
Building file: C:/Users/tozudock/SimplicityStudio/SDKs/gecko_sdk/hardware/board/src/sl_board_init.c

Building file: C:/Users/tozudock/SimplicityStudio/SDKs/gecko_sdk/app/common/util/app_scheduler/app_scheduler.c

Invoking: GNU ARM C Compiler

arm-none-eabi-gcc -g3 -gdwarf-2 -mcpu=cortex-m4 -mthumb -std=c99 '-DEFR32MG1P233F256GM48=1' '-DSL_BOARD_NAME="BRD4150B"" '-DSL_BOARD_REV="C@1"' '-DSL_COMPONENT_CATALC
| Invoking: GNU ARM C Compiler
arm-none-eabi-gcc -g3 -gdwarf-2 -mcpu=cortex-md4 -mthumb -std=c99 '-DEFR32MG1P233F256GM48=1" '-DSL_BOARD_NAME="BRD415@B"" '-DSL_BOARD_REV="C@1"' '-DSL_COMPONENT_CATALC

| Building file: C:/Users/tozudock/SimplicityStudio/SDKs/gecko_sdk/app/common/util/app_scheduler/app_scheduler_memory_static.c

15 soc_blinky_2 B0EM of 3095M ] ¢ Build Project: (52%) =)

11 ©2024 Silicon Laboratories Inc. All rights reserved. ‘s’ SILICON LABS



Project Generation Demo

&= SILICON LABS Products v ications + ystems R R — oy & &

@ |/ Developers [/ Simplicity Studio

Simplicity Studio Software

Contact Us

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) featuring
industry-standard code editors, compilers, and debuggers. With Simplicity Studio, you get a complete
set of advanced value-add tools for network analysis and code-correlated energy profiling.

No matter your experience level, Simplicity Studio takes you through an optimized workflow, enabling
quicker project progression, device configuration, and application optimization. Simplicity Studio 5 is
built on Eclipse and C/C++ Development Tooling (CDT), adding robustness, improving performance,
and allowing you to customize your development experience using plug-ins from the Eclipse
Marketplace.

Simplicity Studio version 5 supports Silicon Labs Secure Vault, the most advanced security software
suite with the highest PSA Certification Level 3. With Secure Vault, you can protect your loT devices
against escalating threats while conforming to the quickly evolving cyber-security regulations. The
IDE also includes a Ul engine for modern, responsive, web-like user interfaces.

Download the Full Online Installer Version of Simplicity Studio 5

12 ©2024 Silicon Laboratories Inc. All rights reserved. @9 SILICON LABS






Bluetooth GATT Configurator

Enhanced visualization of GATT design

 simplifies building customized Bluetooth GATT
database for projects

= Allows import and adoption of standard
GATT Profiles

- Services, and Characteristics (e.g. Heart Rate)

= More user-friendly than managing Services
and Characteristics in source code

= Integrated access to information on
Bluetooth SIG defined elements

« Profiles, Services, Characteristics

= Allows defining custom Services and
Characteristics

14 ©2024 Silicon Laboratories Inc. All rights reserved.
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(3¢ Nevgete Sepch Bromct fen findow el

00 S el et e e Wy Wekome © Recert B ool 8, st 88 Prefmences 7 | 2 Louncher | {} Sevpiciy D€
Progect Exphon O || secempeyske | ) gt contguationtacont | i/
g Koty i
& Dhightioc Bluetooth GATT Configurator

) 1 3 [+ (x

| (@ cusompecatr
~ [3] Genenic Access

A pan_iaconsip n it _condrpensbonticond 17

Bluetooth GATT Configurator

2] [@] [+] [+] [2] [+] [x]
[F] custoem BLE GATT
= [5] Geneic Access
C| Device Mame

» [E] Device information
Manutacturer Name String
Systern ID

= [E] sicon Labs OTA
Silcon Labs OTA Confrol

I @ Custom BLE GATT

Capabiity dectaratons 4 AS

E] Silicon Labs OTA - ot

[F] custom BLEGATT > [E)

&«
I ':] Device Mame

Device Mame 2400

device_name

Value seffings o .m
W Coestant B Variable length
Silabs Example 14 byte
Permission settings Auesticaled  Bonded  Enorypled
i Fesd
. Wrie

B Felabie write
B Wrae without responess

B Mooty

ijoo00ooano
ijoo00o0oan
ijjooooao

org. blustocth charscteristic.gap d

Woew barual
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https://www.silabs.com/documents/public/user-guides/ug438-gatt-configurator-users-guide-sdk-v3x.pdf
https://www.silabs.com/documents/public/user-guides/ug438-gatt-configurator-users-guide-sdk-v3x.pdf

Bluetooth GATT Configurator Demo

File Edit Navigate Search Project Run Window Help

N | @ | 4 vids v B v i fy Welcome £ Recent Tools ¥, Install % Preferences il 4 ‘ #@ Launcher {} Simplicity IDE

[ Project Explorer X | BESY&EE§ =0 gatt_configuration.btconf | s brd4186c_bt_soc_blinky.slcp X | readmemd | S
L J SRl

= brd4186¢_bt_soc_blinky [GNU éRMfll OF1536 .
(25 brd4186c-bootioader-apploader [GNU brd4186c_bt_soc_blinky OVERVIEW

I Target and Tool Settings Project Details Quick Links

brd4186¢_bt_soc_blinky

EFR32xG24B The classic blinky example using Bluetooth communication. Software Components
. Demonstrates a simple two-way data exchange over GATT. This

can be tested with the EFR Connect mobile app.

10 dBm

Category app.c
£ > Bluetooth Examples
Preferred SDK 2
main.c
Gecko SDK Suite v4.4.3: Amazon 202012.00, Bluetooth 7.1.1,
Bluetooth Mesh 6.1.1, EmberZNet 7.4.3.0, Flex 3.7.3.0, MCU 6.6.3.0,
Micrium OS Kernel 5.14.00, OpenThread 2.4.3.0 (GitHub-
S 7074a43e4), Platform 4.4.3.0, Silicon Labs Matter 2.2.2-1.2, USB
< > 1.2.2.0, Wi-Fi SDK 3.2.0, Wi-SUN 1.10.1.0, Z-Wave SDK 7.21.3.0 readme.md
B Debug Adapters X 5 Outline
% WS A R EFR32MG24B210F15361M438 Import Mode
EFR32xG24 2.4 GHz 10 dBm RB (1D:440306839) EFR32xG24 2.4 GHz 10 dBm Radio Board (BRD4186C Rev AD1) Feslicani

Wireless Pro Kit Mainboard (BRD4002A Rev A06) Hinksdiand:copy:project:sources v Bluetooth GATT Configurator

Selected SDK

Gecko SDK Suite v4.4.3: Amazon 202012.00, Bluetooth 7.1.1, Bluetooth R

Mesh 6.1.1, EmberZNet 7.4.3.0, Flex 3.7.3.0, MCU 6.6.3.0, Micrium 0S Pin Tool

Kernel 5.14.00, OpenThread 2.4.3.0 (GitHub-7074a43e4), Platform

4.4.3.0, Silicon Labs Matter 2.2.2-1.2, USB 1.2.2.0, Wi-Fi SDK 3.2.0, Wi-

SUN 1.10.1.0, Z-Wave SDK 7.21.3.0 e

\L'; Problems i 4 Search Zecall Hierarchy & Console X ‘ |
Adapter Pack Console |
inferPart[@]=yes N

boardId[1]=4186C
boardName[1]=BRD4186C Rev. A@L
boardDescription[1]=EFR32xG24 2.4 GHz 1@ dBm Radio Board
boardRevision[1]=A01

boardSerial[1]=220800447

boardDate[1]=2022/3/30

inferPart[1]=yes

}

DONE

15 ©2024 Silicon Laboratories Inc. All rights reserved. ‘S’ SILICON LABS






Ease of Development

Software Components/ Pin Tool
Visual Studio Code Project Generation

Simplicty Connect Mobile App



Software Components

= Software Components Tab
- Developers can search for desired technologies B oo oy 2 iy 2oy o 5 x

File Edit Navigate Search Project Run Window Help
- e Qv - - * Glwisgaw v oAU fywelcome @D Recent B8 Tools B install B Preferen 55| & Launcher {} Simplicity IDE
° C 0 m p O ne ntS Can b e e aS | Iy ad d e d to an ESTE § © gatt configuration btcon E:n:p,gmp;skp D: xn:pl;;Hastsk:e ’ CE(; gt conhguatonbizont | socblvkyskp | @ getieonbguatonbicon. | sl soc_blinky_2skp £3 [ @) r;a‘:mz S
1 1 blink
appllcatlon soc_blinky_2 W
. r" Y Filter : Configurable Components D Installed Components |:| Compenents Installed by You D SDK extensions |:| Q, search keywords, component...
« Modular and adjustable for specific needs of a
p rOJe Ct iACvanceciConfigurators | Simple Application Scheduler m
+ Application

» Benchmark

= Covers Various Functionalities B
- Peripheral drivers, middleware, and application- .

specific features ey @hssen a

&5 XnepledHost

Button Press Quality
« Supports a wide array of Silicon Labs devices, R —T
%1 G-DEO® Application Scheduler

including microcontrollers and wireless SoCs 3 G e T 2

EFMBBB1 Busy Bee STK (ID:441100108)
EFR3I2MG12 2400/915 MHz 19 dBm RB (ID:44(

@ Log -]

Simple Application Scheduler

u I m p rO V e d W O r kf I O W Simple Communication Interface (UART)

Static memory management implementation for

« Streamlines the addition of new functionalities to
projects Wake-Lock

v Bluetooth

+ Flexible way to customize software and T D T T i ;

0 items

hardware solutions s
- Simplifies the development process by reducing

View Dependencies

A28 of 3095M T

the need for manual coding

18 ©2024 Silicon Laboratories Inc. All rights reserved. ‘S” SILICON LABS



Pin Tool

[l v5_warkspace - soc_blinky_2/soc_blinky_2 pintool - Simplicity Studic™ - o X
File Edit MNavigate Search Project Run Window Hs\p
-4 RHwid D ov | v * Glvtodn w o [ PAT M Wel D Recent §fi Tools & Install %X Pref [ # Launcher {} Simplicity IDE
u E n ab I eS d ev e I 0 p e r S t o : I3 Project Explorer BEEYD® § gatt_configur... o H:p_efﬂ‘:’:‘je\:p ece;. ):::pf:dsHust.:s ] g:: ::;gur. ok soc_blinky:slcp 0 gatt_configur.. ok soc_blinky_2s. @readme  Bllog s:::;n:; 2 It“.p E
. i
et DefaultMode Port 1/0: PORTIO Configure o -
« Assign peripheral function to designated pins S S
> (= autogen Pin # Pin Name Function Custem Pin Name Software Component
> (= config 25 PAQ USARTO_TX 10 Stream: USART {vcom) : @)
H H > (= gecko_sdk 4.0.0 26 PAT USARTO_RX 10 Stream: USART {veom) : 0
° E nab Ie/D IS ab I e p I nS >[@ appe - - L - 27 PAZ USARTO_CTS 10 Stream: USART (veom) : @)
> [Bapph HEE \§ §J 28 A3 USARTO_RTS 10 Stream: USART (veom) : @
> [8 mainc WEWEW W 29 Pad GPIO mode MX25 Flash Shutdown withD)
. . - %] create_bl_files.bat 30 PAS GPIO mode Board Control : SL_BOARDID
Def f < st bl i [ ]
¢ e I ne p I n u nCtI 0 n ;:::::\I;:l:;::q (top view) :; ::; PTIDOUT RAIL Utility, PTI : SL_RAIL_UD)
@ readme_img1jpg 33 PB13 PTI_DFRAME RAIL Utility, PT1 : SL_RAIL_UDY
@ readme_img2,jpg 35 PB14 _
@ readme_img3jpg D PTI_DFRAME | 36 PBIS ]
P readme_imgd jpg GPIO PTI_DOUT & id
@ [om®) = 44 PCT _
: ) @rcmat — 48-pin QFN 5w —
= Data-Driven Approach: @iy I U |~
2 soc_blinky_2slps S 7)(7 28 [Zs8]
. . . > &5 XnepLedHost [(No toolchain) - None Toolchair miail GFIO 22 PD13
23 PD14
I
+ ldentifies compatible SW components dynamically |. , v | 2 oot A0
. [ Debug Adapters: 3 °7 2= Outline USARTO_CTS ; ::‘3 _
US|ng SDK metadata SECOAXRXB-OBER GND USARTORX | S ]
> ' EFM32 Giant Gecko STK (ID:440026591) USARTO.TX 4 PF3 _
: Em?aé‘ﬁ;;:;;f;'uﬁﬂ ;‘;‘:'f; foad 5 PF4 GPIO mode Simple LED (led0) : 5L SIMO)
2 6 PFS _
7 PF& GPIO mode Simple Button (btn0) : sL 0
8 PE7 _
= Reduces time spent on HW configuration
+ Streamlines the definition of pin functions
 Assists in prototyping during board bring-up
[2] Problems 0 4 Search - Call Hierarchy | &) Console r §
 Select and assign compatible SW components to e
specific pins/peripherals
WSS 055

19 ©2024 Silicon Laboratories Inc. All rights reserved. ‘S’ SILICON LABS



Simplicity Studio for VS Code

Modern and Lightweight
 Providing a smoother experience

Simplicity Studio for VS Code Extension
« Available on Visual Studio Code Marketplace

Powerful and user-friendly Debugging Tools
« Enables Build/Flash/Debug from within VS Code

Integrated Terminal

- Enables users to run command line tools and scripts
without leaving the IDE

Cross-Platform Support
« Windows, macOS, and Linux

20 ©2024 Silicon Laboratories Inc. All rights reserved.
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Simplicity Connect Mobile App

= Test and Debug

- BLE embedded applicationcode, OTAFW updates, data
throughput, and interoperability with Android and iOS
mobile devices

= Main Navigation Bar w/ distinct purpose views

- Demo: Ready-to-go demos with a matching sample app
on Simplicity SDK pre-compiled for numerous kits

- Scan: for searching, connecting and interacting with
remote devices

« Configure:Local Advertise and GATT Configurator for
mobile phone

- Test: (IOP) to assess behavior against Silicon Labs’
Bluetooth SW and HW

« Settings: For System configuration and app information

21 ©2024 Silicon Laboratories Inc. All rights reserved.
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Health Thermometer Connected Lighting

View readings from the Control a Dynamic

Health Thermometer Multiprotocol application

service of connected lights and

@

Range Test Blinky

Evaluate the link budget Control LED and receive

and range of EFR32 button presses on a
Silabs kit

@ @

Throughput Motion

Measure throughput Control a 3D render of a

between the mobile dev kit

device and EFR32

chmilchm

Environment Wi-Fi Commissioning
Read and display data Wi-Fi commissioning
from the dev kit sensors over BLE

0 A @ X @&

Demo Test Scan Configure  Settings

1mmeso - 2ol 79%m

L IS

BLE Devices

(0) ACTIVE
SCANNER GRAPH P vl
mm N/A
BE | A2D:ED:D5:94:25

2 0 @ %

-34 dBm 102 ms Unspecified  Non-Conn...
* Not bonded v
* Throughput Test CONNECT
1C:34:F1:DE:24:73
3 © @® %
-52 dBm 10 ms Unspecified = Connectible
* Not bonded v
. N/A
48:D2:AD:A5:B6:17 Start Scanning
2 m @™ P
7
3 A @ X &
Demo Test Scan Configure  Settings

&= SILICON LABS



Ease of Development Tools Demo

File Edit Navigate Search Project Run Window Help

Tools ¥, Install % Preferences

i | B | R iR il~ vor Y Welcome £ Recent
¢ Project Explorer X | 2% 7 @ § = 0O || gatt_configuration.btconf
» 4 Binaries ~ 3
& Includes brd4186c_bt_soc_blinky
» (= autogen
(= config

(= gecko_sdk 4.4.3

v (= GNU ARM v12.2.1 - Default

» (& autogen

, &= gecko_sdk 4.4.3
g app.o - [arm/le]
brd4186¢_bt_soc_blinky.axf - [arm/le]
brd4186¢_bt_soc_blinky.bin - [unknown/le]
brd4186¢_bt_soc_blinky.hex - [unknown/le]
brd4186¢_bt_soc_blinky.out - [arm/le]
(2 brd4186c_bt_soc_blinky.s37 - [unknown/le]
main.o - [arm/le]
s|_gatt_service_device_information.o - [arm/le]
app.d
brd4186¢_bt_soc_blinky.map
main.d
| & makefile
objects.mk
sl_gatt_service_device_information.d
| sources.mk

¢oouw

[ subdirmk
(> image v
< >
#H Debug Adapters X | 5= Outline ()

AEXCSAXRRB-OEBEE

EFR32xG24 2.4 GHz 10 dBm RB (ID:440306839)

“ brd4186¢_bt_soc_blinky.slcp X ‘ [ readme.md

[ | # Launcher {} Simplicity IDE
==

OVERVIEW

Target and Tool Settings

EFR32xG24B
s

EFR32MG24B210F15361M48
EFR32xG24 2.4 GHz 10 dBm Radio Board (BRD4186C Rev A01)
Wireless Pro Kit Mainboard (BRD4002A Rev A06)

Selected SDK

Gecko SDK Suite v4.4.3: Amazon 202012.00, Bluetooth 7.1.1, Bluetooth
Mesh 6.1.1, EmberZNet 7.4.3.0, Flex 3.7.3.0, MCU 6.6.3.0, Micrium 0S
Kernel 5.14.00, OpenThread 2.4.3.0 (GitHub-7074a43e4), Platform
4.4.3.0, Silicon Labs Matter 2.2.2-1.2, USB 1.2.2.0, Wi-Fi SDK 3.2.0, Wi-
SUN1.10.1.0, Z-Wave SDK 7.21.3.0

Project Details

brd4186¢_bt_soc_blinky

The classic blinky example using Bluetooth communication.
Demonstrates a simple two-way data exchange over GATT. This
can be tested with the EFR Connect mobile app.

Category
Bluetooth Examples

Preferred SDK

Gecko SDK Suite v4.4.3: Amazon 202012.00, Bluetooth 7.1.1,
Bluetooth Mesh 6.1.1, EmberZNet 7.4.3.0, Flex 3.7.3.0, MCU 6.6.3.0,
Micrium OS Kernel 5.14.00, OpenThread 2.4.3.0 (GitHub-
7074a43e4), Platform 4.4.3.0, Silicon Labs Matter 2.2.2-1.2, USB
1.2.2.0, Wi-Fi SDK 3.2.0, Wi-SUN 1.10.1.0, Z-Wave SDK 7.21.3.0

Import Mode

Link sdk and copy project sources -

Quick Links

Software Components

main.c

Pin Tool

app.c

Bluetooth GATT Configurator

readme.md

“{:_, Problems } 4 Search ‘:" Call Hierarchy & console X i

X & ¢S

Bel “&E®rB-8-=06

| CDT Build Console [brd4186¢_bt_soc_blinky]
.debug_str 214389
.debug_frame 84676
.debug_loclists 96890
.debug_rnglists 24960
Total 2510717

ERCRR

16:56:32 Build Finished. @ errors, @ warnings. (took 47s.372ms)

|«

<
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Energy Profiler

Analyze real-time current consumption

+ Peak current consumption
- Sleep mode current measurement.

Correlate energy consumption to code

- Enabling application developers to focus their efforts
where they will have the greatestimpact

Simple Logic Analyzer

+ Interfaces with pins, buttons and/or LEDs

- Settriggersto pause the graph of an event you wish to
capture or to start and stop recording

Ability to monitor multiple nodes

Improve battery life

Advanced real-time energy profiling tools for optimization and debugging

24 ©2024 Silicon Laboratories Inc. All rights reserved. ‘S” SILICON LABS



Energy Profiler Demo

S Energy Profiler - brd4186c |

File Edit Source Refactor Run Profiler Window Help
5 | # Launcher {} Simplicity IDE A Energy Profiler
’ A N % brd4186c_bt, 2

= =
[€ app.c X | > =)

: 3 s

Quick Access Rumning | Recording 7

Current

y 9 * SPDX-License-Identifier: Zlih
CH2 3 o : 10 *

11 * The licensor of this software is S

||If|lll|H|||I|'l|||||lf“\l\||ll||l'l\ll||lllll\|||ﬂml|||l||,\\H||,||luMlllllu”l!{‘hlllll|\|A|||ll|”|IHHI!I'H'IIH'HIIllll
JUUUCCUAAA AR AR A A A AR AR AR AR AR AR AU AR AR AL

#include "em_common.h”

#include “app_assert.h”

#include “app_log.h"

#include "s1_bluetooth.h”

#include “gatt_db.h"

#include "app.h"

#include "s1_simple_button_instances.h"
#include "s1_simple_led_instances.h"

The advertising handle a ed fro
static uint8_t advertising_set_handle = oxf

static bool report_button_flag = false;
static bool battery level flag = false;

RX 1 11 11 P ' DR [ R [ [ [N ' PO i
T T T T T B I A A R

up rt Button characte c
static sl_status_t update_report_button_cha

Sends n i of the Ri t B
static sl_status_t send_report_|

RN
e O O e e D B s S e S T G T G T s v o v T T T

Level characte

Up
static sl_status_t upda

[Z2 Energy Profile (live) X |2 Energy Profile (range) | @ Debug Adapters =S

J-Link Silicon Labs (440306839) | Function Energy S Contribution (%) 2
IT] RAILINT_23dd967899¢f3ae217741def63f11...  0.00 Wh 00% ]
BT RAILINT_2c0c7ba0065447Faa0ab7205349f5...  0.00 Wh 00% ] -+ e T
IV]| RAILINT_3209015e465febd3aebf12c10b638... 0.00 Wh 00% ] SLIEAK voidiapp_init(roid)
IVl RAILINT 960a202b0cad4355255¢5¢11987d8...  0.00 Wh 00% ] Make sure there will be no button even
I] RAILINT_b693f7d424389daf06cac15e5cTb8...  0.00 Wh 00% [ ] =l:bictanzdissble(Sl. SIMPLE, BUTTON - TAN
IT]] RAILINT eff06dff73¢0f32be1552c401 1c2de...  0.00 Wh 0.0% ‘ 6 L1111 110100111000 /7
T aerarasem FUSATATS A 2 < >

Capture with adapter J...abs (440306839) N =
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Network Analyzer

ack version: Connect stack, Default profile - Simplicity Studio ™

S APR@O~I ey i@ Sl

plicity IDE 4 Debug |1, Network Analyzer

© Devices: 2% °
%0 %-0@
2 J-Link Silicon Labs (4400¢
# J-Link Silicon Labs (44008

a *Live =
0 saved filters.. AND

Time:1.2783625 _Real timeN/A Nodes1 EventEFR Tx packet o vent Detail
T, IEEE 802154 [10 bytes]
~ Connect Network Frame [5 bytes]

LAl A
. " n Frame control: 0x00
- H
HEAS Frame type: Data frame (0}
IR “"ﬂ"? ? Endpoint ID: 0x00
‘. L4 res

Transactions  total-1 shown:1

NWKSrc NWKD. P# M# EF ‘otocol la: /Sink (OxCOOF)
Sensor Sink Command Id: Advertise (0x01)

Time  Dur. Summary
| 1278362 0001 SensorfSink Advertise 0000  FFFF 1

Hex Dump [35 bytes]
FC 1D 41 88 4C FF 01 FF AL
FF 00 00 0D FF FF 0D 0O

Events toml3 shown3  Decoders: Connect stack. Default profile L T 0t

Tie  Type  Summary MAC.. MAC.. Status 01 00 00
00007.. Packet  Beacon Request FFFF
0.0056. iCke! 0000

C 12783.. Packet  Sensor/Sink Advertise 0000 FFFF

& J-Link Silicon Labs (440080496) & J-Link Silicon Labs (440080497)

v Lineten|| @ | No translation v Line terminator: CR-LF (DOS, 0S/2, MS

Debugging of Complex Wireless Systems
» Captures a trace of wireless activity

« Can be examined in detail; either live or at a later time

More than a packet sniffer
« Works with the packet trace interface (PTI)
» Provides Network wide view of what's happening

« Available on the PTI-enabled Silicon Labs Wireless SoCs
and modules

Direct Feedback from radio device(s)
» Detailed package TXRx data

« Timestamps

« Link Quality (LQI)

» Receive Sensitivity (RSSI)

+ CRC pass/fail results

Advanced system-wide network debug and support

27 ©2024 Silicon Laboratories Inc. All rights reserved.
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Network Analyzer with Packet Trace Interface

Setup for Customer PCB

= Network Analyzer works with Packet Trace
Interface

« Outputs every packet TX/RX with link quality

Si-MB4002A

- Can be used to output application debug statements

= Easy to enable on Silicon Labs HW Kits and

Custom Hardware - e e M,
1. Connectthe PTI signals from the EFR device to the e SERIE 2222 e o
Silicon Labs Debug Adapter

2. Enable PTlin the Firmware through Simplicity Studio Ei:—géy‘c
3. Launch the Network Analyzer PTI_CLK
= Silicon Labs Debug Adapters with PTI 4 )
- Si-MB4002A Wireless Pro Kit Mainboard Custom
. Si-DBG1015ASimplicity Link Debugger PCB
g )

28 ©2024 Silicon Laboratories Inc. All rights reserved. ‘s’ SILICON LABS



Network Analyzer enables Large Network Testing

= Multi-Node Monitoring

« Via ethernet to allow evaluation of large/Distributed networks

= Ethernet interface on Silicon Labs Wireless Pro
Kit Mainboard (Si-MB4002A) allows scalability
for large networks

« Used externally by some of our largest customers for test
automation

= We are the only company publicly publishing
mesh network performance data

« Zigbee
« Thread

» Bluetooth Mesh
. mparison

29 ©2024 Silicon Laboratories Inc. All rights reserved.
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https://www.silabs.com/documents/login/application-notes/an1138-zigbee-mesh-network-performance.pdf
https://www.silabs.com/documents/login/application-notes/an1141-thread-mesh-network-performance.pdf
https://www.silabs.com/documents/public/application-notes/an1137-bluetooth-mesh-network-performance.pdf
https://www.silabs.com/documents/public/application-notes/an1142-mesh-network-performance-comparison.pdf

Network Analyzer Demo

File Edit Mavigate Search Project Run  Window Help g Network Analyzer

oD oo A8 T 0| ol FalA PUGLA|B=.8+5 TG v =%

NrdRie s

: ff Welcome D) Recent

Tools % Install £ Preferences

[E | # Leuncher {} Simplicity IDE |1, Network Analyzer

B Debug Adapters | _%, XS AXRO-5

BEER=A8

@ gatt_configuration.btconf | sk brd4186c bt soc_blinky.slcp  readme.md

o Live x}

> 4 EFR32xG24 2.4 GHz 10 dBm RB (1D:440306839) [capture]

= 0

2 saved fikters... | AND ‘ transaction.type |= BleAdv

111 Radio Info X Eﬂ Event Di... |o& Connecti... ‘ T Data Cap...

=8

Tx count: 0, Rx count: 0

30 ©2024 Silicon Laboratories Inc. All rights reserved.

§

Time:0.0010%4s  Real time:M/A  Modes:2  Event:BLE Advertisement B
[ ] * & & & & & L] [ ]
000440306833
ransactions totak115 shown:0 - B
Time Duration  Summary MNWEK Src MNWE Dest p# [%ES Ex Error Status Warning 5ta...
Events  total:815 shown:0 Decoders: Auto-detecting decoder stack, Default =]
Time Type Summary MAC Src MACDest  Eventerrorsta.. Eventwaming...

AE“ME"
Advertisement Beader [14 bytes]

5 Radio Info EFR32 [12 bytes]

Hex Dump [27 bytes]

F8 03 0C 2D 7F 4F F3 13 68 B7 28 DE F1
34 1C C9 23 00 F9 D3 D6 BE 89 BE 00 03

69

Capture with adapter J...abs (440306839) I =
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Download Simplicity Studio

Simplicity Studio 5 Users Guide

Additional
Resources

Energy Profiler Users Guide

Network Analyzer Users Guide

= GATT Configurator User Guide

= Community - Silicon Labs (silabs.com)

31 ©2024 Silicon Laboratories Inc. All rights reserved. g’ SILICON LABS


https://www.silabs.com/developers/simplicity-studio
https://docs.silabs.com/simplicity-studio-5-users-guide/latest/ss-5-users-guide-overview/
https://docs.silabs.com/simplicity-studio-5-users-guide/5.8.2/ss-5-users-guide-tools-energy-profiler/
https://docs.silabs.com/simplicity-studio-5-users-guide/5.8.2/ss-5-users-guide-tools-network-analyzer/
https://www.silabs.com/documents/public/user-guides/ug438-gatt-configurator-users-guide-sdk-v3x.pdf
https://community.silabs.com/s/?language=en_US
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