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Topic

Building a Proper Mesh Test Environment: How This Was Solved in Boston
Come to your Senses with our Magnetic Sensor

Exploring features of the BLE Security Manager

New Bluetooth Mesh Light & Sensor Models

Simplicity Studio v5 Introduction

Long Range Connectivity using Proprietary RF Solution

Wake Bluetooth from Deep Sleep using an RF Signal

Date

Thursday, July 2
Thursday, July 9
Thursday, July 23
Thursday, July 30
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Thursday, August 13

Thursday, August 20
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Find Past Recorded Sessions at:
https://www.silabs.com/support/training
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Introduction to Simplicity Studio 5

August 6th, 2020

https://www.silabs.com/products/development-tools/software/simplicity-studio/simplicity-studio-5



https://www.silabs.com/products/development-tools/software/simplicity-studio/simplicity-studio-5

What is Simplicity Studio 57

Free Eclipse Based Development Environment

= Designed to support Silicon Labs loT
Portfolio

Provides Access to Target Device-Specified
Web & SDK Resources

Software & Hardware Configuration Tools

Integrated Development Environment (IDE)
= Eclipse based, C/C++ IDE
= GNU ARM Toolchain

Advanced Value Add Tools

= Network Analysis, Code Correlated Energy
Profiling, Configuration Tools, etc.




The Data Driving Simplicity Studio 5?

docs.silabs.com Gecko SDK

Simplicity Studio

Dev Guides, Tutorials

> Stacks, Gecko Platform,
API RMs Examples, Demos,
> plicity P metadata
Studio 5
Board I Hardware Kit
B Ref Manuals, SILICON LABS <

Datasheets, Errata

»
>
Silicon Labs Strengtheng
Support for Wi-SUN N
Networking
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Simplicity Studio 5 - Launcher




Launcher Perspective - Welcome Page

Bl v5_workspace - S udio
File Edit Navigate Search Project Run Window Help

| f Welcome D Recent i Tools % Install % Preferences

W{DebugAdapters‘ $ECECAXBp-rOEEETO
v Thunderboard EFR32BG22 (ID:440170714)
v Thunderboard EFR32BG22 (SLTBO10A)
> 14 Thunderboard EFR32BG22 (BRD4184A Rev A01)

3 My Products G+ XXEE®" O

Enter product name ‘

~ [ My Products 1

[ EFR32MG12 2.4 GHz 19 dBm Radio Board (BRD4161A Rev AQ.

Thunderboard Sense (SLTBO01A)
Thunderboard Sense 2 (SLTBO04A)

rich.lysaght@silabs.com ¥

— a

& | # Launcher {} Simplicity IDE

Welcome to Simplicity Studio

Everything you need to develop, research, and configure devices for loT applications.

Get Started

Select a connected device or search for a product by name to see available documentation, example projects, and demos.

Connected Devices All Products

Connected Devices

Thunderboard EFR32BG22 (ID: 000440170714)

N “

Recent Projects

Recent Projects

soc_empty_rgl

v Learn and Support

<
8

{ © 2020 Silicon Labs

On the Welcome Page
You Can

* Select Target Device

* Start a New Project

* Access Support
Resources and
Educational

«#2 vi.rel.Staging_80 - Simplicity Studio ™
Search Project

D) Recent 532 Tools &,

’ - ¢
Ve ){ -
- .

A

Pressing ‘Welcome’ on
the tool bar will return
to Welcome page at any
time.



Launcher Perspective - Welcome Page

Bl v5_workspace - S udio
File Edit Navigate Search Project Run Window Help
| f Welcome D Recent i Tools % Install % Preferences
W{DebugAdapters‘ (R ASIER R X-Ad=1-1=
v Thunderboard EFR32BG22 (ID:440170714)
v Thunderboard EFR32BG22 (SLTBO10A)
> [ Thunderboard EFR32BG22 (BRD4184A Rev A01)

Welcome to Simplicity Studio

Everything you need to develop, research, and configure devices for loT applications.

Get Started

Select a connected device or search for a product by name to see available documentation, example projects, and demos.

Connected Devices All Products

Connected Devices

Thunderboard EFR32BG22 (ID: 000440170714) v

3 My Products G+ XXEE®" O

Enter product name ‘

- Recent Projects
~ (O My Products 1

71 EFR32MG12 2.4 GHz 19 dBm Radio Board (BRD4161A Rev A0;
Thunderboard Sense (SLTBO01A)
Thunderboard Sense 2 (SLTBO04A)

Recent Projects

soc_empty_rgl

4

v Learn and Support

rich.lysaght@silabs.com ¥ b M m:

— a

& | # Launcher {} Simplicity IDE

{ © 2020 Silicon Labs

1. Welcome & Target
Selection

This is a “get started”
section to help with
device or board
selection

2. Debug Adapters
Area shows connected
debug adapters
including Silicon Lab
kits, Segger, J-Link, etc...

3. My Products
Editable list of products
you may wish to use as
target devices

4. Menu

Menu & Tool bar
provide access to a
number of functions
and shortcuts



Launcher Perspective - Overview

a v5_workspace - Simplicity Studio ™
File Edit Navigate Search Project Run Window Help
B Debug Adapters“ = 8
SECEAXRBI-EEBER
v < Thunderboard EFR32BG22 (ID:440170714)
v Thunderboard EFR32BG22 (SLTBO10A)
Thunderboard EFR32BG22 (BRD4184A Rev A01)

3 My Products G+ X&) B = 8

Enter product name

~ ([ My Products 1
BGM210PA32JIA
> 4 EFR32MG12 2.4 GHz 19 dBm Radio Board (BRD4161A Re
Thunderboard Sense (SLTBO01A)
Thunderboard Sense 2 (SLTBO04A)

rboard EFR32BG22 (ID: 000440170714)

OVERVIEW EXAMPLE PROJECTS DOCUMENTATION DEMOS COMPATIBLE TOOLS

I General Information
Connected Via: ¢ J-Link Silicon
Debug Mode: Onboard Device (MCU) ge
Adapter FW: Ov8p0b44 Update t01.4.4.41

Secure FW: Unknown Read Firmware Version

Preferred SDK:

Gecko SDK Suite v3.0.0 Manage SDKs

Thunderboard EFR32BG22 (BRD4184A Rev
AO1)

View Documents v

I Recommended Quick Start Guides

AN1255: Transitioning from the v2.x to the v3.x Bluetooth SDK
QSG168: Proprietary Flex SDK v3.x Quick Start Guide
QSG169: Bluetooth SDK v3.x Quick Start Guide

QSG170: Silicon Labs OpenThread Quick Start Guide

All Quick Start Guides

Target Part

EFR32BG22C224F512IM40

View Documents v

o

1. General Information

Gl card shows debugger,
debugger mode, firmware
versions for adapter and
security, SDK

2. Recommended QSGs
Quick links to
recommended quick start
guides for selected
product.

3. Board

Board shows which
evaluation board is being
used and provides easy
access to its
documentation.

4. Target Part

Target part shows full part
number and also provides
easy access to its
documentation



Launcher Perspective — Example Projects

H 5_work - Simplicity Studio "
File Edit Navigate Search Project Run Window Help
B Debug Adapters\ = 8

SRCAXRLB-EEEE
v Thunderboard EFR32BG22 (1D:440170714)
v 2 Thunderboard EFR32BG22 (SLTBO10A)
> [/ Thunderboard EFR32BG22 (BRD4184A Rev A01)

3 My Products G+ EE = O

Enter product name |

v [0 My Products 1
BGM210PA32JIA
> A EFR32MG12 2.4 GHz 19 dBm Radio Board (BRD4161A Re\
Thunderboard Sense (SLTBOO1A)
Thunderboard Sense 2 (SLTBO04A)

Thunderbo

32BG22 (ID: 000440170714)

OVERVIEW EXAMPLE PROJECTS DOCUMENTATION DEMOS COMPATIBLE TOOLS

Open a software example to create a project for your device

Filter on keywords

Technology Type
[C] Bluetooth (9)

[] Bootloader (6)
[ Platform (6)

[C] Proprietary (8)

29 resources found

BGAPI UART DFU Bootloader
Standalone Bootloader using the BGAPI
UART bootloader for the BLE protocol

© Clear Filter RT DFU. This is the recommended

EZSP SPI Bootloader
Standalone Bootloader using the EZSP protocol over SPI. This is the recommended SPI
bootloader for the EmberZNet and Connect protocol stacks.

Internal Storage Bootloader (single image on 512kB device)

Application Bootloader for all EFR32 and EFM32 devices with 512kB or larger flash, using
the internal flash memory to store upgrade images received by the application in an
application specific way, such as OTA, USB, Ethernet, etc. This sample configuration
supports storing a single firmware update image at a time, and is plug-and-play compatible
with the "Local Storage Bootloader” configuration of Silicon Labs EmberZNet, Bluetooth and
Connect sample applications on 512 kB EFR32xG13 devices. The layout of the storage...

SPI Flash Storage Bootloader (multiple images)

Application Bootloader for all EFR32 and EFM32 devices with external flash, using an
external SPI flash to store upgrade images received by the application over the air in an
application specific way. This sample configuration supports storing multiple firmware
update images simultaneously by configuring multiple storage slots.

CREATE

CREATE

CREATE

CREATE

10

1. Technology Filter
Keyword Filter box and
Technology Type check
boxes let you dial into the
example you are looking
for.

2. Resource List

Resource list will show
corresponding example
projects that are intended
for your selected
technology and target
device.



Launcher Perspective — Documentation

ﬂ v5_workspace - Simplicity Studio ™
File Edit Navigate Search Project Run Window Help
B Debug Adapters\ = 8

SECEAXRROYEBEE
v & Thunderboard EFR32BG22 (ID:440170714)
5 Thunderboard EFR32BG22 (SLTBOT0A)
» [/ Thunderboard EFR32BG22 (BRD4184A Rev A01)

5 My Products| G+XEEE-0

Enter product name |

~ (O My Products 1
7 BGM210PA32JIA
> A EFR32MG12 2.4 GHz 19 dBm Radio Board (BRD4161A Rey
Thunderboard Sense (SLTBOO1A)
Thunderboard Sense 2 (SLTBO04A)

Thunderboard EFR32BG
OVERVIEW EXAMPLE PROJECTS

Read documentation written for your device

Filter on keywords

Resource Type © ClearFilter
[C] Application Notes (58)
[[] Data Sheets
[ Errata (1)
[C] Quick Start
[C] Reference Designs
[C] Reference Manuals (1)
[[] Release Notes (4)
[[] User's Guides (65)
[C] White Papers (7)

[[] other (21)

Technology Type iiter

[[] Bluetooth (34)

[C] Bootloader (1)

[C] Operating System

00440170714)

DOCUMENTATION DEMOS COMPATIBLE TOOLS

169 resources found

AN1254: Transitioning from the v2.x to the v3.x Proprietary Flex SDK
Describes the differences between using Proprietary Flex SDK v2.x in Simplicity Studio 4 and using
Proprietary Flex SDK v3.x in Simplicity Studio 5.

AN1255: Transitioning from the v2.x to the v3.x Bluetooth SDK
Describes the differences between using Bluetooth SDK v2.x in Simplicity Studio 4 and using Bluetooth SDK

v3.x in Simplicity Studio 5. Outlines the steps needed to mi X project to v3.x.

Flex SDK Release Notes
Lists compatibility requirements and sources for all soft
Discusses the latest changes to the SiliconLabs Flex SDK,; i
features/API. Reviews fixed and known issues.

s in the development environment.
dded/deleted/deprecated

[ Gecko Bootloader API Reference Guide

Contains a comprehensive reference for the APIs of Silicon Labs Gecko Bootloader, including the Gecko
Bootloader Application Interface used to interface with the bootloader from a running application, as well as
the APIs used to implement bootloader functionality.

Gecko Platform Release Notes
A detailed overview of the changes, additions, and fixes in the Gecko Platform components. The Gecko

11

1. Resource Filter
Keyword Filter box and
Resource Type check
boxes let you dial into the
resource you are looking
for (Data Sheet, App Note,
Errata, QSG, etc...).

2. Technology Type
Technology check boxes
narrow your search based
on a give technology
(Bluetooth, Bootloaders,
Thread, Zigbee, etc...).

3. Resources

List of resources that will
narrow as you select
filters (Data Sheet, App
Note, Errata, QSG, etc...).



Launcher Perspective — Demos

E >_workspace - Simplicity Studio 7
File Edit Navigate Search Project Run Window Help
B Debug Adapters‘ = 8

SECAXRXB-OBEE
~ & Thunderboard EFR32BG22 (ID:440170714)
~ = Thunderboard EFR32BG22 (SLTBO10A)
Thunderboard EFR32BG22 (BRD4184A Rev A01)

3 My Products e Rl @B @O

Enter product name

~ [ My Products 1
- BGM210PA32JIA
> A4 EFR32MG12 2.4 GHz 19 dBm Radio Board (BRD4161A Re\
Thunderboard Sense (SLTBOO1A)
Thunderboard Sense 2 (SLTBO04A)

Thunderboard EFR32BG22 (ID: 00 714)

OVERVIEW EXAMPLE PROJECTS DOCUMENTATION DEMOS COMPATIBLE TOOLS

Run a pre-compiled demo to test on your device

4 resources found

Filter on keywords

Bluetooth - NCP Empty

Bluetooth NCP (Network Co-Processor) target application T database,
that makes it possible to access the Bluetooth stack from UART. It
provides access to the host layer via BGAPI and not to the i

Bluetooth - SoC Thermometer

Implements a GATT Server with the Health Thermometer Profile, which enables a Client
device to connect and get temperature data. Temperature is read from the Si7021 digital
relative humidity and temperature sensor of the WSTK or of the Thunderboard.

Bluetooth - SoC Thunderboard EFR32BG22
Demonstrates the features of the Thunderboard EFR32BG22 Kit. This can be tested with the
Thunderboard mobile app.

Bluetooth - SoC iBeacon

An iBeacon device implementation that sends non-connectable advertisements in iBeacon
format. The iBeacon Service gives Bluetooth accessories a simple and convenient way to
send iBeacons to smartphones. This example can be tested together with the EFR Connect
mobile app.

RUN

RUN

RUN

RUN

12

1. Demo Filter

Demo Filter allows you to
narrow your search of
demos for your selected
device.

2. Demos

List of Pre-compiled
demos that are ready to
be programmed into your
selected device.



Launcher Perspective — Compatible Tools

B v5_workspace - Simplicity Studio ™ -

X
File Edit Navigate Search Project Run Window Help
B Debug Adapters‘ = 8
SXCAXXB OB O Thunderboard EFR32BG22 (ID: 0004401707
v Thunderboard EFR32BG22 (1D:440170714)
v Thunderboard EFR32BG22 (SLTBO10A)
» [/ Thunderboard EFR32BG22 (BRD4184A Rev A01) OVERVIEW EXAMPLE PROJECTS DOCUMENTATION DEMOS COMPATIBLE TOOLS

i Simplicity Commander @ Simplicity IDE
Graphical and command-line utility to manage flash and LAUNCH Eclipse-based integrated development environment featuring LAUNCH
security of EFM and EFR devices in development and industry-standard code editor, compiler and debugger

production environments

1. Compatible Tools
Launching pad for tools
such as Hardware

Device Console

Network Analyzer

ireless packet capture and analysis tools

LAUNCH

Development kit serial and admin command-line console utility

C.MyProductsv G+ Xe)E = O

&) Migrate Proects Configurator, .N etwork
« © My Products 1 Migrate projects from version 4 workspace to version 5 LAUNCH An d |yze I’, DEV ice CO Nnso | e,

- BGM210PA32JIA and Gecko Bootloader workspace

> [ EFR32MG12 2.4 GHz 19 dBm Radio Board (BRD4161A Rey E n e rgy P rOﬂ | e r, etc see

Thunderboard Sense (SLTBO01A)
Thunderboard Sense 2 (SLTBO04A)
@ Capacitive Sense Profiler BG Tool
Capacitive sensor data analyzer LAUNCH Interactive tool for sending BGAPI commands to a Bluetooth LAUNCH

device

Application Builder

Embedded software framework application builder for Zigbee

Enter product name |

@ Energy Profiler Flash Programmer
Capture and analyze energy data from a single device or LAUNCH Non-volatile flash memory programmer LAUNCH
multiple nodes on a network

1S



Launcher Perspective —Tools — Pin Configuration Tool

o1 v5_workspace - 10¢_empty/1oc_empty pntoot - Simplcy Studo ™ - 0 x
fle [dt Navgste Segrch Project RBun  Window Help
Q- S [ w0 Gw | 2 fy Wekome © Recert B8 Tools 8, instal £} Preferences 79 | 2 Lawncher () Simplicity IDE
G Projectbaplorer 11 5 W Y § 7 O | Mo emptyskp | () gutt configuration bacent ‘!mizz‘/mcm e
‘é;‘m - ’ B DefaultMode Port I/0: PORTIO Configure Search v
9 :: - Pins Functions Peripherals
h.l gett_db < _O O O O O O O _. Pin® P Name Function Custom P Name Software Component A ° ° °
22 [||000000CE® S—— — Pin Configuration Tool
Py 000 OO C00® (= Simplicity Studio 5 offers a
5 oo sy Q90 LR | - = Pin Configuration Tool that
@ Aeredrs 00O OO0 |m m :
3 seirwger o 00 |n = allows the user to easily
A, L OR OO0 | o s 0 made Bowd Cont1_80RD.£.O configure new peripherals
v (@& btcoed O O O O on e .
§ Mo ° ¢ OO® |@ oo e i e 0 or change the properties
(R app_sssent ¢ h E . = (<1 e N .
JRG oy - 90 | of existing ones. The
ool viEoms |_— O | = graphical view will differ
5 (?:L’:;G';’Anﬁﬂ.:ﬂgm"‘! ‘WD:‘“;B;G' O O O O LA H H
‘ R 0O000® ror based on the chip being
i PCh USARTY_TX MI2S Flash Shwadown : & MO

7 USARTY_RX MUQS Flash Shwtdown : A MO Used
pce USARTI_CLK

125-pin BGA, 7x7 - (top view!
NOQS Flash Shatdown : L MO

s,

s
EIEEETLBLEBZEL
3333333

0 .
<

(£ Problems 11 4 Search Se Call Mersechy | Console

Descnption ' Rescurce Path Location Type

BB sm

14
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Simplicity Studio 5 - IDE




IDE — Overview

File Edit Source Refactor Navigate Search Project

Run Window Help

- o

(4 v Q-vild~ [ ® v &Q vil|v dlvto v v| A8 A Welcome D Recent ools & Install % Preferences {8 | # Launcher {3 Simplicity IDE
& Project Explorer 2 \ 5% %Y % ° 0| &socemptysico | gatt_configuration.btconf \@ app.c 2 \ = 8
v hé 50C. empty [GNU ARM v7.2.1 - Debug] [EFR32BG22C;| 1e /***************************************************************************//** A

> & Includes 2 *@fi ~ . . .
> (= autogen 3 * @brief Core application logic.
4 3K 3K 3K 3K K 3K K 3K 3K K 3K 3K K K 3K K 3K K 3K K 3K K 3K K 3K 3K oK 3K 3K 3K 3K 3K K 3K K 3K K 3K K 3K K 3K K 3k 3K 3K 3K 3K 3K K 3K 0K 3K K 3K K 3K K 3K K K K 3K 3K K 3K K 3K 0K KK KK KOk KOk KOk
> & config * .
- 5 # License
» & gecko_sdk 3.0.0 6 * <b>Copyright 2020 Silicon Laboratories Inc. www.silabs.com</b>
> @ app_properties.c 7 KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK
> i€ app.c 8 *
> [W apph 9 * The licensor of this software is Silicon Laboratories Inc. Your use of this
> g mainc 10 * software is governed by the terms of Silicon Labs Master Software License
2 . 11 * Agreement (MSLA) available at
= create_bl_files.bat
- " _bl_f‘l h 12 * www.silabs.com/about-us/legal/master-software-license-agreement. This
reate.| _|e_s,s 13 * software is distributed to you in Source Code format and is governed by the
oc_empty.pintool 14 * sections of the MSLA applicable to Source Code. -
&4 soc_empty.sicp 15 *
|5 soc. empty.s]ps 16 ******************************************************************************/
U soc_empty_rgl 17 #include "em_common.h" o
18 #include "sl_app_assert.h"
19 #include "sl_bluetooth.h"
20 #include "gatt_db.h"
21 #include "app.h" o
22 @
23 // The advertising set handle allocated from Bluetooth stack.
24 static uint8_t advertising_set_handle = Oxff;
25 [}
< > 26_/**************************************************************************//**
27 * Application Init. ®
B Debug Adapters 2 "’: [ = 0 28 /
AXEAXRRBvEERED 29=SL_WEAK void app_init(void)
¥ Thunderboard EFR328622 (D:440170714) T, o
v 2 Thunderboard EFR32BG22 (SLTBO10A) N /. . . . P /
. 32 // Put your additional application init code here! //
> [ Thunderboard EFR32BG22 (BRD4184A Rev A0 33 // This is called once during start-up.
34 JIIITITIITIITI I I LI I I E I AT T 1 1111 177177177717111111111111117 o

[22 Problems

4 Search

‘:*' Call Hierarchy ‘E Console &2 l

Adapter Pack Console

C:\SiliconLabs\SimplicityStudio\v5_3\developer\adapter_pack
C:\SiliconLabs\SimplicityStudio\v5_3\developer\adapter_pack
list: 1366:0105@010:003[000440170714] 046d:c52b@011:003[5&E
# Simplicity Studio device detection

deviceCount=1

<

XBEERE #B8vyvy=0

.exe C:\SiliconlLabs\SimplicityStudio\v5_3\developer\adapter_packs\usb\usb_monitor.exe -d A
nspect_emdll.exe C:\SiliconLabs\SimplicityStudio\v5_3\developer\adapter_packs\inspect_emd
402e{@010:004[200901010001] Obda:5539@011:011[200901010001] 413c:bo61@010:005[ C&2EBF75EE&D
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1. Tool Bar & Menu
Launching pad for tools

2. Project Explorer
Directory structure and all
files associate with the

project.

3. Debug Adapters
Shows connected
debuggers and EVKs

4. Editor & Configurators
Code editing windows and
configurators for

project/technologies.

5. Additional Windows
Problems, Search, Call
Hierarchy, Console



IDE — Project Configurator Overview

ﬂ v5_workspace - soc_empty/soc_empty.slcp - Simplicity Studio ™
File Edit Navigate Search Project Run Window Help
v @ vilhy b v
(&5 Project Explorer &2 BS%Y § =06
v &S5 soc_empty [GNU ARM v7.2.1 - Debug] [EFR32BG22C224F512IM¢
> Y Includes
> (& autogen
> (= config
> (= gecko_sdk_3.0.0
> [ app_properties.c
> i app.c
> [8 apph
> 9 main.c
|5 create_bl_files.bat
|5 create_bl_files.sh
i soc_empty.pintool
ok soc_empty.sicp
=| soc_empty.sips
U soc_empty_rgl

| &~ vid v vt bow

< >

B Debug Adapters 2 | B= Outline = 0
PRERCAXRBpYORBEE
v Thunderboard EFR32BG22 (1D:440170714)
v Thunderboard EFR32BG22 (SLTBO10A)
> - Thunderboard EFR32BG22 (BRD4184A Rev A01)

v | 0248 f Welcome O Recent  Tools & Install

ferences

X

{ & | # Launcher {} Simplicity IDE

=

gatt_configuration.btconf ‘@ app.c Jv.!. soc_empty.sicp &2 ‘
OVERVIEW SOFTWARE COMPONENTS

Target and SDK Selection

EFR32BG22C224F512IM40

Thunderboard EFR32BG22 (BRD4184A Rev A01)

®

Change Target/SDK

Project Details

soc_empty

This example demonstrates the bare minimum
needed for a Bluetooth C application that allows
Over-the-Air Device Firmware Upgrading (OTA
DFU). The application starts advertising after
boot and restarts advertising after a connection
is closed.

Category

Bluetooth Examples

Preferred SDK

Gecko SDK Suite: Bluetooth 3.0.0.2, EmberZNet
6.8.0.1, Flex 3.0.0.2, MCU 5.10.0.1, Micrium 0S
Kernel, OpenThread 1.0.0.2 (GitHub-
f411a412bee), Platform 3.0.0.0, Z-Wave SDK
7.141.0

Import Mode

Link sdk and copy project -
sources

Force Generation

Project Generators

Simplicity IDE Project

A Simplicity IDE project supporting builds
for MCUs using C/C++ and assembly
files.

0 &2 B m

17

1. Target & SDK

Allows user to change
development target and
SDK.

2. Project Details
Can change import mode
& force generation.

3. Project Generators
Allows user to modify
what files are being

generated by project



IDE — Project Configurator Software Components

5_workspace - soc_empty/soc_empty.slcp - Simplicity Studio ™

File Edit Navigate Search Project Run Window Help
v Q~vidy b v

> (= gecko_sdk_3.0.0

> |¢ app_properties.c

> i€ app.c

> [B app.h

> 8 main.c

= create_bl_files.bat

reate_bl_files.sh
B soc_empty.pintool
&% soc_empty.slcp
[£ soc_empty.sips

O soc_empty_rgl

< >

BH Debug Adapters 52 ISE Outline

=g
PECAXRB-OBER
v Thunderboard EFR32BG22 (ID:440170714)
~ 2 Thunderboard EFR32BG22 (SLTBO10A)
> [ Thunderboard EFR32BG22 (BRD4184A Rev A01)

Yy R il v Gl v G v o v | A1 A Welcome O Recent # Tools & Install references
& Project Explorer 22 | =% Y § = O | @ gattconfigurationbtconf | [¢ app.c ‘-l- soc_empty.slcp 52 l
= G ARM v7 e 1 FR3 FS M
=4 s?c_empty [GNU ARM v7.2.1 - Debug] [EFR32BG22C224F512IM¢ E IEW SOFTWARE COMPONENTS
> [ Includes
> (& autogen
> & config

Y Filter: Configurable Components D

» Advanced Configurators

v Bluetooth

© Bluetooth Core
CTE Receiver
CTE Transmitter
© Connection
DFU
Even Connection Scheduling Algorithm
© GAP
@ GATT Client
© GATT Server

@ NVM Support

Installed Components ]

- [m]

{® | # Launcher |{} Simplicity IDE |

Components Installed by You D

I Bluetooth Core

Description

Bluetooth Low Energy stack and configurations

In addition to this core component,

Quality
PRODUCTION

select features needed by the application.

= B8

Q_ search keywords, component's name

* Configure

X Uninstall

View Dependencies

B o

[ 1@ 4 2

18

1. Component

Expand components to
see categories and sub-
categories.

2. Selected Component
View details of a given
component. Gear
indicates a configurable
component. Check marks
show installed
components.

3. Filters & Keywords
Help you to search various
component categories



IDE — Configurators (GATT)

v5_workspace - soc_empty/config/btconf/gatt_configuration.btconf - Simplicity
File Edit Navigate Search Project Run Window Help
(v @ ~vifd~ : v v |rriEin e D Recent ETools & Install %% Preferences

2| B R vif v Fl

{8 | # Launcher {3 Simplicity IDE |

-

X

[¢5 Project Explorer 3| BS%Y § =08

© gatt_configuration.btconf 2 \ [¢] app.c ‘-!. soc_empty.slcp

= 8

~ &S soc_empty [GNU ARM v7.2.1 - Debug] [EFR32BG22C224F512 A

> @ Includes Bluetooth GATT Configurator
> (= autogen
v (= config “—DH’T‘ ‘\1,‘
v (= btconf .
© gatt_configuration.btconf I m Custom BLE GATT
5l ota_dfuxml

v [5] Generic Access
Device Name
Appearance

~ [5] Device Information
Manufacturer Name String
System ID

> [8 mbedtls_config.h

> B nvm3_default_config.h

> [0 pin_configh

> [n sl_app_assert_config.h

> [1 sl_bluetooth_config.h

> [8 sl_board_control_config.h
> [1 sl_device_init_dcdc_config.h
> [0 sl_device_init_emu_config.h
> [0 sl_device_init_hfxo_config.h
> [0 sl_device_init_Ifrco_config.h
> [0 sl_device_init_Ifxo_config.h

Contributed items
~ [5] Silicon Labs OTA

Silicon Labs OTA Control
< >

B Debug Adapters 2 ISE Outline ‘ = g
SECAXRB-EEER
v Thunderboard EFR32BG22 (ID:440170714)
~ 2 Thunderboard EFR32BG22 (SLTBO10A)
> |7 Thunderboard EFR32BG22 (BRD4184A Rev A01)

View Manual

Custom BLE GATT
Profile

Custom GATT name

Custom BLE GATT

Capability declarations

+ Add

@@ Generic Attribute Service

@@ GATT Caching

(5]

@ Device Name ~ Edit () Appearance  Edit

(5]

(© Manufacturer Name String ~ Edit

Generic Access

1800 | org.bluetooth.service.generic_access PRIl

Device Information - device_information

180A | org.bluetooth.service.device_information JFa=is
@ system D~ Edit

Silicon Labs OTA -ota
1D14D6EE-FD63-4FA1-BFA4-8F47B42119F0

Q Silicon Labs OTA Control

(2]

O

| @ & 2
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1. GATT Configurator
View, Add, Remove GATT
Profiles, Services,
Characteristics, and
Descriptors

2. GATT Editor

Allows user to view &
modify settings in the
Profiles, Services,
Characteristics and
Descriptors within the
GATT.



IDE — Configurators (Editing the GATT)
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Custom BLE GATT
Profile

Custom GATT name

Custom BLE GATT

Capability declarations

org.bluetooth.service.generic_access VIl

(@ Device Name ~Edit () Appearance / Edit

@ Device Information - device_information
180A | org.bluetooth.service.device_information [Pl
(© Manufacturer Name String # Edit () System D~ Edit
Silicon Labs OTA -ota

1D14D6EE-FD63-4FA1-BFA4-8F47B42119F0

(@ silicon Labs OTA Control

+Add

I n Device Name
Characteristic

Name
Device Name

D
device_name
Value settings

1) Constant

nitial value

Tech Talk RGL

Characteristic capabilities

Properties
¢ ‘ Read
/. Write
1D Write without response
1 Reliable write
1 Notify

1D Indicate

Info

uuiD

2A00

o

SIG type
org.bluetooth.characteristic.gap.device_name

UTF8

1 Variable length

13

O User description

Authenticated

O0o00O0OOo

Value length

Bonded

Oo0oO0oo0oo

Encrypted

Oo0o0oo0oao

byte

EDIT (Device Name)

From GATT Configurator
clicking on an editable
item such as device name
will open up a new
window allowing the user
to see content that can be
edited and several options
for that content that can
be selected/de-selected.
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Simplicity Studio 5 - Migration



Simplicity Studio - Developer Options

Developer Project

Existing Project

GSDK v2.7.x"

LIMITED SUPPORT
Subject to longevity commitment

$55/GSDK3.x Migration

Upgrade Option ol GSDK v3.x.x

Simplicity Studio 4"

SS4/GSDK2.7x
Continuance
Option®

Simplicity Studio 5
Secure Vault

Process and availability
varies by technology

Final Developer Binaries

i

*Bugfixes provided per software longevity commitment (https://www.silabs.com/products/software/longevity-commitment)
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https://www.silabs.com/products/software/longevity-commitment

Simplicity Studio — Project Structure
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Bluetooth SDK v2.x Project Structure

lapp Application specific files

/hardware Development board configuration files and drivers for external peripherals
Iplatform Device configuration files and drivers for the MCU peripherals

Iprotocol Bluetooth stack files

[util Utilities

Bluetooth SDK v3.x Project Structure

lautogen Automatically generated files based on the installed software components
Iconfig Editable configuration files for the software components
Igecko_sdk_3.0.0

lapp Application specific files

/hardware Development board configuration files and drivers for external peripherals

Iplatform Device configuration files and drivers for the MCU peripherals

Iprotocol Bluetooth stack files

[util Utilities

Project Structure
There is a change in
project structure from
GSDK v2.x to GSDK
V3.X.

It’s now much easier
to see which file can
be modified by the
generator and it’s
easier to find/identify
the configuration files

This is important
because with
GSDKv3.x many more
files are generated by
the addition of
software
components.



Simplicity Studio — BGAPI Commands

BGAPI Command

Command functions in v2.x

/¥ Function ¥/
struct gecko_msg_gatt_server read attribute value rsp t*
gecko_gmd;gatt_server_;ead_attribute_value(uinth attribute, uintlé offset);

/* Response structure ¥/
struct gecko _msg_gatt_ server read attribute value rsp t
{

uintlé result,

uint8array value

}

Command functions in v3.0

sl status sl_bt_gatt_;erver_;ead_attribute_yalue(uintlE attribute, uintlé
max value size, size_t *value len, void *value);

offset,

size t

24

BGAPI Commands
BGAPI Commands
change both their
name and their
structure to make the
error checking and
handling of return
values simpler.



Simplicity Studio — Changes to BGAPI Commands
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gecko_cmd_le_gap_enable_whitelistjg

gecko_cmd_le_gap_set _data_cha
classification

gecko_cmd_le_gap_set_privacy_mod

sl_bt_gap_enable_whitelisting

le_gap class renamed to gap

5|_bt_gap_set_data_channel_
lassification

sl_bt_gap_set_privacy_mode

s|_bt_advertiser_create_set

New API for creating an advertising set.
Call this command to create an
advertising set before any advertising
operations on an advertising set. The
returned handle of the created
advertising can then be used in other

commands for advertising operations.

A created advertising set can be
released by command
sl_bt_advertiser_delete_set.

sl_bt_advertiser_delete_set

New API for deleting an advertising set.

gecko_cmd_le_gap_bt5_set _adv_
parameters

sl_bt_advertiser_set_timing
sl_bt_advertiser_set_channel_map
s|_bt_advertiser_set_report_scan_request

Changes to BGAPI
Commands

With many
commands, renaming
means only changing
gecko_cmd_ to
sl_bt_.

Other functions have
been renamed due to
changes in
functionality, changed
API class, or simply to
make the functions
more logical.

Some API functions
have been split into
multiple ones while
others have been
merged.



SILICON LABS

Simplicity Studio 5 - Demo
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Simplicity Studio 5 - Links



Simplicity Studio — Useful Links

Simplicity Studio 5

https://www.silabs.com/products/development-tools/software/simplicity-studio/simplicity-studio-5

Simplicity Studio 5 User Guide

https://docs.silabs.com/simplicity-studio-5-users-guide/latest/index

Quick Start Guide Bluetooth SDK v3.x

https://www.silabs.com/documents/public/quick-start-guides/qsg169-bluetooth-sdk-v3x-quick-start-
guide.pdf

Transitioning from Bluetooth SDK v2.x to v3.x

https://www.silabs.com/documents/public/application-notes/an1255-transitioning-from-bluetooth-
sdk-v2-to-v3.pdf

Bluetooth SDK 3.0.0.2 Release Notes

https://www.silabs.com/documents/public/release-notes/bt-software-release-notes-3.0.0.2.pdf
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https://www.silabs.com/products/development-tools/software/simplicity-studio/simplicity-studio-5
https://docs.silabs.com/simplicity-studio-5-users-guide/latest/index
https://www.silabs.com/documents/public/quick-start-guides/qsg169-bluetooth-sdk-v3x-quick-start-guide.pdf
https://www.silabs.com/documents/public/application-notes/an1255-transitioning-from-bluetooth-sdk-v2-to-v3.pdf
https://www.silabs.com/documents/public/release-notes/bt-software-release-notes-3.0.0.2.pdf

works with

BY SILICON L ABS

VIRTUAL CONFERENCE

The Largest Smart Home Developer Event
SEPTEMBER 9-10, 2020

Immerse yourself in two days of technical training designed
especially for engineers, developers and product

managers. Learn how to "Work With" ecosystems including
Amazon and Google and join hands-on classes on how to
build door locks, sensors, LED bulbs and more.

Don't miss out, register today!

workswith.silabs.com
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Thank you.....Questions?

silabs.com



