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Introduction and Agenda

= Definition of Project Configurator and Gecko Platform

= Silicon Labs Software Architecture Overview and Context

= Project Configurator/Gecko Platform Vocabulary and Terms
= Project Configurator Overview and GUI Walkthrough

= Gecko Platform Overview

= Gecko Platform Programming Model

= Platform Services Overview

= Platform Services APl Walkthrough

= Special Considerations



Project Configurator and Gecko Platform Definition

= Development Architecture:
= Gecko Platform

= APIs for use across range of Silicon Labs devices
and stacks

= Project Configurator

= GUI Tool for management of software platform
modules

= Pin Tool
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Gecko Platform

Gecko Platform
Gecko Platform is the common foundation for the Gecko SDK Suite

Gecko Platform Components

* EMLIB Peripheral Library
mmon Utilities

opment Board APls
e External Device Drivers
 Micrium 0S

* RAIL Library

Third-Party Libraries

£ UCUP_20Q4 FAE emptyslep ©
SOFTWARE COMPONENTS

Q search keywords, component's name

Y Filter: Configurable Gomponents [] Installed Components [_] Components Installed by You []

10 Stream -
| 10 stream: usaRT
o

10 Stream VUART
10 Stream debug

Description

1o strea

10 Stream: Component test

e (UsaRT)

10 Stream: DUMMY
Quality

10 Stream: LEUART o PRODUCTION

10 Stream: LEUART Core

10 Stream: RTT Open in Browser

10 Stream: Retarget STDIO |O Stfeam USART
10 Stream: STDIO a

10 Stream: STDLIB Configuration
10 Stream: SWO Description

10 Stream: USART o 10 Stream USART.

10 Stream: USART Core

» Interrupt View Dependencies



Software Architecture Overview
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Project Configurator and Gecko Platform Vocabulary

= Project Configurator — A GUI tool to install and uninstall project components

= Component Editor — GUI element used to configure component parameters

= Pin Tool — GUI element used to configure device peripheral and hardware assignments

= Bluetooth GATT Configurator — GUI element used to customize Bluetooth GATT database

= Radio Configurator — GUI element used to define and manage proprietary radio protocols and
channel groups

= Software Component — modules that can be installed via Project Configurator, including stacks, RTOS,
services, drivers, etc.

= |Instance — A unique copy of a software component; supported by only some components
= <project>.slcp — A component-based project file

= <component>.slcc —a component definition file



Project Configurator



Project Configurator — OVERVIEW Tab

v5.rel.Staging_371 - 20Q4_ProjectConfigurator_FAE_Training_blank/20Q4 _ProjectConfigurator_FAE_Training_blank.sicp - Simplicity Studio™
File Edit Navigate Search Project Run Window Help

X
v Q-ird | & -] ~il~ ARG ] | 4 Welcome £ Recent cols &, Install %X Preferences ‘E" # Launcher {} Simplicity IDE
[ Project Explorer zz] =5 ¥ B |d 2004 ProjectConfigurator_FAE Training_blanksicp zz] = 0
+ 125 20Q4_ProjectConfigurator_FAE_Training_blank [GNU ARM v7.2.1 - - -
> B Includes 20Q4_ProjectConfigurator_FAE_Training_blank OVERVIEW
> [ autogen -
> = config
> = gecko_sdk_3.1.0 - . . .
. B appe Target and SDK Selection Project Details Project Generators
> [ app.h
> [ mainc
20Q4_ProjectConfigurator_FAE_Training_blank.pintool . . N Simplicity IDE Project
F 20Q4_ProjectConfigurator_FAE_Training_blankslcp I 20Q4_ProjectConﬁgurator_FAE_Traln|ng_blank ’ . L . . . .
[/ 20Q4_ProjectConfigurator_FAE_Training_blankslps This example project shows an empty configuration that can be used as a A Simplicity IDE project supporting builds for MCUs using C/C++
starting point to add components and functionality. and assembly files.
Category
< > Example|Platform
Preferred SDK
Gecko SDK Suite: Bluetooth 3.1.0, Bluetooth Mesh 3.1.0, EmberZNet
6.9.0.0, Flex 3.1.0.0, Micrium OS Kernel, Platform 3.0.0.0
Import Mode
Link sdk and copy project sources -
2 5 EFR32MG12P332F1024GL125 Py proj
B Debug Adapters £ | Outline | . il Thunderboard Sense 2 (BRD4166A)
AUCHARRB-OBEE
[21 Problems 2 | 4" Search |3' Call Hierarchy | & Console ¥ 8§ =0
0 items
Description - Resource Path Location Type

= https://docs.silabs.com/simplicity-studio-5-users-guide/1.0/developing-for-32bit-devices/developing-with-project-configurator/



https://docs.silabs.com/simplicity-studio-5-users-guide/1.0/developing-for-32bit-devices/developing-with-project-configurator/

Project Configurator — SOFTWARE COMPONENTS Tab

vS.rel.Staging_371 - 20Q4_ProjectConfigurator_FAE_Training_blank/20Q4_ProjectConfigurator_FAE_Training_blankslcp - Simplicity Studio™

- X
File Edit Navigate Search Project Run Window Help
p v @i L] ® v & v i Welcome O Recent HETools & Install % Preferences 1 | 9 Launcher |{} Simplicity IDE
(5 Project Explorer 3t | 5% W 8 = O | & 2004 ProjectConfigurator_FAE_Training_blanksicp & | =8
~ & 20Q4_ProjectConfigurator_FAE_Training_blank [GNU ARM v7.2.1 - . . PR e T A e
e o ¢ 20Q4_ProjectConfigurator_FAE_Training_blank OVERVIEW SOFTWARE COMPONENTS | CONFIGURATION TOOLS
> @ autogen
> f ]
X s ;Z:klj k310 Y Filter: Configurable Components D Installed Components D Components Installed by You D Q_ search keywords, component's name
> 9 app.c
>[5 apph N
ElE:| mp:n{ » Flex "
# 20Q4_ProjectConfigurator_FAE_Training_blank.pintool CLI: CLI Core m
&L 2004_ProjectConfigurator_FAE_Training_blankslcp » LwiP
[2) 20Q4_ProjectConfigurator_FAE_Training_blankslps
» Micrium OS
Description
» Platform Command Line Interface cors component.
» RTOS Quality
PRODUCTION
¥ Services
v CLI
CLI: CLI Core e
< > CLI: Command Line Interface e
i Debug Adapters £¢ |2 Outline | =o )
SACAARB-DBO6 CRiDElay
CLI: Storage in NVM3 e
CLI: Storage in NVM3 Core
CLI: Storage in RAM ]
CLI: Storage in RAM

» File System

> 10

View Dependencies
» |0 Stream -

22 Problems 52 |4 Search | 2 Call Hierarchy | B Console ¥ § =0
0 items

Description Resource Path Location Type

= https://docs.silabs.com/simplicity-studio-5-users-guide/1.0/developing-for-32bit-devices/developing-with-project-configurator/#software-components-tab



https://docs.silabs.com/simplicity-studio-5-users-guide/1.0/developing-for-32bit-devices/developing-with-project-configurator/#software-components-tab

Project Configurator — Component Editor

B v5.master.Staging_1307 - UCUP_20Q4_FAE_empty/.uceditor/,UCUP_2004_FAE_empty.cli_core.cedit - Simplicity Studio™
Eile Edit Navigate Search Project Bun Window Help

Fvr Qv | ® = & « i f Welcome © Recent
2 Project Explorer 2 £ = O ||duUCUP_20Q4 FAE emptysicp  |#3CLE CLI Core 23
v 55 UCUP_20Q4 FAE_empty [GNU ARM 0246L125 -

e x
:

& config
& gecko_sdk 3.0.0 »
(& appe
[H apph
(@ mainc
1 UCUP_20Q4_FAE_empty.pintool
L UCUP_20Q4_FAE_emptysicp Ignore command case

21 UCUP_20Q4 FAE_empysips ® In Sl_Cl _config.h:

#ifndef SL_CLT_CONFIG_H
#define SL_CLT_CONFIG_H

- %

Tools & Install % Preferences % | # Launcher 4~ Energy Profiler {} Simplicity IDE| 4 Debug 3 Configurator

=0

I General

.IS*tx::*tx:3*tX:S*tx:3*tx:3*tx:3*tx:3*3x::*tx:3*tx:3*tx=3ttx::ttx::ttx::ttx::tt
I CLI Framework Configuration sresssessrsssezssesEsasesaates  QEFINES @ STEEEErsEssmesisrsisessiessssssss

EE R Rt R R R R 2
String of the ascii unit separator. Char of the ascii unit separator. Max number of input arguments Size of input buffer Size of output buffer 4
~ ~ ~ ~
w1f e oo ooz |8 J// <h>CLI Framework Configuration
*ff <s SL_CLI_UNIT_SEPARATOR> String of the ascii unit separator.
New command prompt Enable help descriptions Indentation size when printing help Size of command name Enable local echo J/ <i> Default: "\x1f"

N . ~ g ~ 30 . /[ <i» Define the string that separates two commands.
v v #define SL_CLI_UNIT_SEPARATOR "Ax1f
Enable advanced input handling Max number of bytes of history #f/ <o SL_CLI_UNIT_SEPARATOR_CHAR> Char of the ascii unit separator.
N [/ <i» Default: éx1fuU
® o5 / <i» Define the command prompt indicating that a new command may be written.
ine SL_CLI_UNIT_SEPARATOR_CHAR ax1fu
/] <o STY MAX_TNPUT_ARGUMENTS> Max number of input arguments <@-32>
[/ <i» Defa . B
< > [/ <i» Define umber of input arguments the application needs.
8 Debug Adapters 31 | 2= Outline FEEEEE X -28-1"-1: #define SL_CLI I UT_ARGUMENTS (8)
(71 Problems 52 | 5 Search | Call Hierarchy | @ Cansole #f/ <o SL_CLI_INPUT_BUFFE E> Size of input buffer <8-256>
0 emors, 1 waming, 0 others J/ <i> Default: 128
De s R Path Locat T R
)ET“:::M‘“MW erouree oeaon e [/ <i> Define the maximum number input characters needed by a command,

P . TP il i

Il #define SL_CLI_INPUT_BUFFER_SIZE

128 I

I of 122w [0
#f/ <o SL_CLI_OUTPUT_BUFFER_SIZE> Size of output buffer <8-256>

J/ <i» Default: 128

f/ <i» Define the maximum number of characters in an output string.
#define SL_CLI_OUTPUT_BUFFER_SIZE (128)

= https://docs.silabs.com/simplicity-studio-5-users-guide/1.0/developing-for-32bit-devices/developing-with-project-configurator/#component-editor
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Project Configurator — Configuration Tools

H vh.rel.Staging_371 - 20Q4_ProjectConfigurator_FAE_Training_blank/20Q4_ProjectConfigurator_FAE_Training_blankslcp - Simplicity Studio™
Eile Edit Navigate Search Project Run Window Help
(s B v S v | ® v & v a8 fy Welcome © Recent

Tools & Install %¥ Preferences

- X

i & | # Launcher | {} Simplicity IDE

&3 Project Explorer 53 | % 7 & = O 2004 ProjectConfi ' FAE Training_blanksicp & | =8
~ 5 20Q4_ProjectConfigurator_FAE_Training_blank [GNU ARM v7.2.1 - . -
a8 ,ndud:}s ¢ ¢ 20Q4_ProjectConfigurator_FAE_Training_blank OVERVIEW SOFTWARE COMPONENTS ~ CONFIGURATION TOOLS
> B
> (= autogen
> = config
> = gecko_sdk 3.1.0
» B appe Bluetooth GATT Configurator _
> [ apph
> € mainc
20Q4_ProjectConfigurator_FAE_Training_blankpintool
&4 20Q4_ProjectConfigurator_FAE_Training_blank.slcp Description
|5l 20Q4_ProjectConfigurator_FAE_Training_blank.sips . . . . N foes . : ; s s
Ths GATT databass is the hsart of your Blustcoth application. It sxposss profiles, serwices and charactsristics to be accessed by remote devices. The GATT Configurator is a simpls-to-use tocl to help you build your
own GATT database with an intuitive GUI instead of coding. It provides the possibility of adding profiles/services/characteristics defined by the Blustooth SIE as well as defining custom ones. For detailed description
ses UG438: GATT Configurator Userés Guide for Blustooth€ SDR vi.x.
I Pin Tool %x Open
Description
Graphical tool for configuring pins on your hardware.
< >
[ Debug Adapters 2 | = Outline ‘ =g
SECAXRP-AEEE
[£ Problems 2 | 47 Search |}'Cal| Hierarchy B Console v 8§ =0

0 items

Description Resource Path Location Type




Project Configurator — Pin Tool

B} v5master.Staging_1307 - UCUP_2004_FAE_empty/UCUP_20Q4_FAE_empty.pintool - Simplicity Studio™ P = T I . - x
Ble Eor Navgre S pject fun Wndow sep In 1ool:
Br@vicy | ® & % frWelcome @ Recent HiTools & Install % Preferences = | # Launcher A Energy Profiler {} Simplicity IDE 4% Debug ¥ Configurator
i@ Project Explorer & 7§ = O UCUP_20Q4 FAE emptysicp €3 CLI:CLI Core €10 Stream: USART (USART_|Ostream) il UCUP_20Q4_FAE_empty.pintool i3 =0
~ &5 UCUP_20Q4 FAE_empty [GNU ARM v7.2.1 - Debug F1024GL125 - fi
& Includes DefaultMode Port 1/0: PORTIO Configure Search: 4
& autogen " Pins Functions Peripherals
& config
Pin® Pin Name Function Custom Pin Name Software Component
o sedasd 300 ONO) O] Q) L2
B 2poc EO A - - -
S aDD h L3 PAY USARTO_RX 10 Stream: USART (USART_|Ostrea... &
- PP 812 L12 PA2 USARTO.TX 10 Stream: USART (USART_IOstrea.. O
— S S ) ¢ @ b — COMPONENT EDITOR:
i © © © ) @ T )
£ UCUP_2004_FAE emptysips 1 E-S b= P ns PAS _

n PAG

' e 10 Stream: USART (USART_IOstream) X
H12 PAG

®
®
® @
LOR ©)
®

3
(]

B4
a3
= B9

(ONONO) © ©
EA 4 W o a7 »
© oof = =
= = o o8e USART settings
D12 o810
) @ € on e
= = & e e e P » o3 rB12 Baud rate Parity mode to use Number of stop bits to use. Hardware flow control Receive buffer size
@ @ - 2 Pe1z ~ ) n
= = = o PB14 115200 No Parity - 1 stop bits - None - 32
co PB1S M v
Gy G @ I8 )
2 9 55
@ 1 cs ert \n 1o \rin Restrict the energy mode to allow the
I reception.
B

§
g
£
E
2

© @

5% % een 1
%% w  Pee  Pom  pow

D8

. Z,$E0m T001S 145 5in BGA, 757 - (top view) el

EAM_USART_USART_IOSTREAM

1 Debug Adapters 23 [E=0utine | % A 03 X % B -0 B B H T I Zoom TR ! 3 o CLK cs cTs RTS
= USARTO - None - None - None - None v
[22 Problems &2 | 5" Search | = Call Hicrarchy | @ Console |
0 tems
Description /I <<¢ sl:start pin_tool »»>

// <usart signal=TX,RX,(CTS),(RTS)> SL_IOSTREAM_USART_I RX ™

// $[USART_SL_IOSTREAM_USART_USART_IOSTREAM] PAT . PA2 .
#define SL_TOSTREAM_USART_USART_IOSTREAM_PERIPHERAL USART@

#define SL_TOSTREAM_USART_USART_IOSTREAM_PERIPHERAL_NO @

// USART® TX on PA2

#define SL_TOSTREAM_USART_USART_IOSTREAM_TX_PORT gpioPorthA

#define SL_TOSTREAM_USART_USART_IOSTREAM_TX_PIN 2

#define SL_TOSTREAM_USART_USART_IOSTREAM_TX_LOC 2

// USART@ RX on PAl

#define SL_TOSTREAM_USART_USART_IOSTREAM_RX_PORT gpioPorthA

#define SL_TOSTREAM_USART_USART_IOSTREAM_RX_PIN 1

#define SL_TOSTREAM_USART_USART_IOSTREAM_RX_LOC @

// [USART_SL_IOSTREAM_USART_USART_IOSTREAM]% . .
/1 << slzend pin_tool >»> sl_iostream_usart_USART_config.h

= https://docs.silabs.com/simplicity-studio-5-users-guide/1.0/developing-for-32bit-devices/developing-with-project-configurator/pin-tool/
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Gecko Platform

Gecko Platform is the common foundation for the Gecko SDK Suite.

Gecko Platform Components

o EMLIE Peripheral Library
 Common Utilities

Gecko Platform . Drivers

* Services

https://docs.silabs.com/gecko-platform/latest/index * Middleware

» Development Board APls
o External Device Drivers
o Micrium 05

o RAIL Library

Third-Party Libraries

« ARM CMSIS
« ARM mbed TLS


https://docs.silabs.com/gecko-platform/latest/index

Programming Model Overview

= New programming model with Simplicity Studio v5
= Creates a project structure to facilitate easy addition and removal of software modules

= Core concepts:
= Hardware Initialization
» Software Initialization

= Periodic Action Processing
= Project structure provides insertion points for autogenerated and application (custom) code
= Current wireless support: Bluetooth and Proprietary SDKs only

= Supports bare metal and kernel (RTOS) application

= Easy to switch between the two
" |ntegrated power management (using Power Manager)

= Documentation: https://docs.silabs.com/gecko-platform/latest/sdk-programming-model



https://docs.silabs.com/gecko-platform/latest/sdk-programming-model

Programming Model Structure — Bare metal

Insl_system_init.c: | ® |nitializes autogenerated (Gecko

vois ERESPETTENE voie) Platform) software components

In main.c:

s]1 platform_init();
sl _driver_init();
sl service_init();
sl _stack_init();
s1_internal_app_init(); In sl_system_process_action.c: u Processes

= int main(void)
{
// Initialize Silicon Labs device,
// Note that if the kernel 4
// this call.
sl system_init();

service(s) and protocol stack(s).
ent, processing task(s) will be created by

// Initialize the application. For example, create periodic timer(s) or
// task(s) if the kernel is present.

app_init();

vid ENSEFIEEEE o) gutogenerated (Gecko
o b b Platform) firmware

sl stack_process_action(); .
sl internal_app_process_action(); aCtIOnS
¥

#if defined(SL_CATAL
// Start the kernel. Ta
sl system_kernel_start();

#else // SL_CATALOG_KERMNEL_PRESENT
while (1) {

// Do not remove this call: Silicon Labs
// must be called from the super 1
sl _system_process_action();

created in app_init() will start running.

s process action routine

In app.c:

/***************************************************************************//**

// Application process.
app_process_action();

* Initialize application.
******************************************************************************/

[ menrtveld " |nitializes user-added (custom)
// Place application initialization code here

} firmware elements

/***************************************************************************//**

#if defined(SL_CATALOG_POWER_MANA
// Let the CPU go to sleep if the
s1_power_manager_sleep();

#endif

em allows it.

#endif // SL_CATALOG_KERMEL_PRESENT
}

* App ticking function.
******************************************************************************/

. | " Processes user-added (custom)
// Place application loop processing code here . .
) firmware actions

void app_process_action(void)



Programming Model Structure — Kernel

In sl_system_init.c:

void A W bR (void)

In main.c:

{
sl platform_init();
int main(veoid) s1 _driver_init();

sl service_init();
// Imitialize Silicon Labs device, sy P cervice(s) and protocol stack(s). l_ tack ._._t ()’
// Note that if the kernel i nt, processing task(s) will be created by s —‘f’ ack_ini ()J .
// this call. sl_internal_app_init();
s1_system_init(); }
o o o In app.c:
// Initialize the application. For example, create periodic timer(s) or
/1 taSk(s} if the kernel is present. ,|'==1't===1'3:===4't===4'1:===4'1:===4'1:===4'1::==4't:==4‘t===4't===4't===*t:::*t:::*t:::*t:f{,"*t

app_init(); mmm o ) )
* Initialize application.
#if defined(SL_CATALOG_KERNEL_PRESENT) FEEFEFEFEETEREE TR R TR EE TR EETREE RIS EET IR TR ETERFETER LIRS ETREEETREEETHH

// Start the kernel. Task(s) created in app_init() will start running. . - -
s1_system_kernel_start(); " void app_init(void)

#else // SL_CATALOG_KERMEL_PRES {
while (1) { ) o ) ) J// Place application initialization code here
// Do not remove this call: Silicon Labs ¢ ts process action routine
// must be called from the super loop. }

sl_system_process_action();

// Application process.
app_process_action();

#if defined(SL_CATALOG_POWER_MANAGER_PRESENT) h k :
/f Let the CPU go to sleep if the system allows it. . Sta rts t e ernel runnlng
s1_power_manager_sleep();

#endif

}

bt /) 51_ciTse el s " Processing of system and app actions handled by
tasks:

= Tasks created in sl_system_init() and app_init() will
execute according to kernel scheduler



Gecko Platform Software Modules

Gecko Platform is composed of a broad range of software
modules Gecko Platform

High Level APIs

= RAIL, Micrium, Drivers

Gecko Platform is the common foundation for the Gecko 5SDK Suite.

Gecko Platform Components

Low Level APIs = EMLIB Peripheral Library

= Common Utilities, EMLIB « Common Utilities

s Drivers

s Services

 Middleware

s Development Board APIs
https://docs.silabs.com/gecko-platform/latest/index * Sxternal Device Drivers

* Micrium 0S

= RAIL Library

Third-Party Libraries

= ARM CMSIS
e ARM mbed TLS


https://docs.silabs.com/gecko-platform/latest/index

Gecko Platform — EMLIB Peripheral Library

= Low-level peripheral support library

= Abstracts direct register manipulation a p p I icatio n

= Provides unified API for all Silicon Labs 32-bit MCU and
Wireless MCUs (EFM32, EZR32, EFR32)

= APl is device specific — see documentation

= Provides extensive API coverage for most peripherals and device a p p I icat i O n

features

* |mplements Datasheet and Errata requirements and
workarounds

= Enforces device-specific configuration requirements

= https://docs.silabs.com/gecko-platform/latest/emlib/api

= https://github.com/SiliconLabs/peripheral examples

Peripherals



https://docs.silabs.com/gecko-platform/latest/emlib/api
https://github.com/SiliconLabs/peripheral_examples

Gecko Platform — Common Utilities

Utility Module APl Documentation link

Atomic Operations Atomic operations https://docs.silabs.com/gecko-
platform/latest/common/api/group-atomic

Enumerations Enumerations with stable binary https://docs.silabs.com/gecko-
representation platform/latest/common/api/group-enum
Linker Functions to extract locations of linker https://docs.silabs.com/gecko-
sections platform/latest/common/api/group-linker
Singly-Linked List Singly-linked list https://docs.silabs.com/gecko-
platform/latest/common/api/group-slist
Standard 1/O Standard I/O https://docs.silabs.com/gecko-

platform/latest/common/api/group-stdio

Status Codes Status codes https://docs.silabs.com/gecko-
platform/latest/common/api/group-status

String String functions https://docs.silabs.com/gecko-
platform/latest/common/api/group-string



https://docs.silabs.com/gecko-platform/latest/common/api/group-atomic
https://docs.silabs.com/gecko-platform/latest/common/api/group-enum
https://docs.silabs.com/gecko-platform/latest/common/api/group-linker
https://docs.silabs.com/gecko-platform/latest/common/api/group-slist
https://docs.silabs.com/gecko-platform/latest/common/api/group-stdio
https://docs.silabs.com/gecko-platform/latest/common/api/group-status
https://docs.silabs.com/gecko-platform/latest/common/api/group-string

Gecko Platform — Drivers
Drver  |Descripton | APDocumentationlik |

Button API

DMADRV

ECODE

GPIOINT

I2C Simple Polled Master

LED API + Simple RGBW PWM LED
Driver

NVM3

PWM

RTCDRV
SLEEP
SPIDRV
TEMPDRV
UARTDRV

USTIMER

Generic Button API (Simple Button Driver)

Direct Memory Access Driver

Error and Status Codes

GPIOINT General Purpose Input/Output Interrupt dispatcher
I2C Simple Polled Master driver

Generic LED API (Simple LED Driver + Simple Red/Green/Blue/White
PWM LED Driver)

NVM3 Non-Volatile Memory Data Management driver

PWM driver (supports configurable frequency, duty cycle, and
polarity; supports multiple instances)

Real-time Clock Driver (DEPRECATED — Use Sleep Timer Service)
Sleep Management Driver (DEPRECATED — Use Sleep Timer Service)
Serial Peripheral Interface Driver

Temperature Driver

Universal Asynchronous Receiver/Transmitter Driver

Microsecond Delay Timer Driver

https://docs.silabs.com/gecko-platform/latest/driver/api/group-button

https://docs.silabs.com/gecko-platform/latest/driver/api/group-dmadrv

https://docs.silabs.com/gecko-platform/latest/driver/api/group-ecode

https://docs.silabs.com/gecko-platform/latest/driver/api/group-gpioint

https://docs.silabs.com/gecko-platform/latest/driver/api/group-i2cspm

https://docs.silabs.com/gecko-platform/latest/driver/api/group-led

https://docs.silabs.com/gecko-platform/latest/driver/api/group-nvm3

https://docs.silabs.com/gecko-platform/latest/driver/api/group-pwm

https://docs.silabs.com/gecko-platform/latest/driver/api/group-rtcdrv

https://docs.silabs.com/gecko-platform/latest/driver/api/group-sleep

https://docs.silabs.com/gecko-platform/latest/driver/api/group-spidrv

https://docs.silabs.com/gecko-platform/latest/driver/api/group-tempdrv

https://docs.silabs.com/gecko-platform/latest/driver/api/group-uartdrv

https://docs.silabs.com/gecko-platform/latest/driver/api/group-ustimer



https://docs.silabs.com/gecko-platform/latest/driver/api/group-button
https://docs.silabs.com/gecko-platform/latest/driver/api/group-dmadrv
https://docs.silabs.com/gecko-platform/latest/driver/api/group-ecode
https://docs.silabs.com/gecko-platform/latest/driver/api/group-gpioint
https://docs.silabs.com/gecko-platform/latest/driver/api/group-i2cspm
https://docs.silabs.com/gecko-platform/latest/driver/api/group-led
https://docs.silabs.com/gecko-platform/latest/driver/api/group-nvm3
https://docs.silabs.com/gecko-platform/latest/driver/api/group-pwm
https://docs.silabs.com/gecko-platform/latest/driver/api/group-rtcdrv
https://docs.silabs.com/gecko-platform/latest/driver/api/group-sleep
https://docs.silabs.com/gecko-platform/latest/driver/api/group-spidrv
https://docs.silabs.com/gecko-platform/latest/driver/api/group-tempdrv
https://docs.silabs.com/gecko-platform/latest/driver/api/group-uartdrv
https://docs.silabs.com/gecko-platform/latest/driver/api/group-ustimer

Gecko Platform — Services

Power Manager

CLI

Device Initialization

IO Stream

Legacy HAL

Simple MPU

Microsecond Delay

Secure Element Manager
Sleep Timer
System Initialization and Action

Processing

Token Manager

Manages device energy modes

Command Line Interface (CLI) + CLI Storage

Device Initialization (EMU, CMU)

Input/Output stream service

Legacy HAL API

Simple utilities to disable execution on certain memory regions

Microsecond delay function

Provides thread-safe APIs for the Secure Element's mailbox interface
Provides software timers, delays, timekeeping and date
functionalities using a low-frequency real-time clock peripheral

System Initialization and Action Processing

Routines for working with tokens

https://docs.silabs.com/gecko-

platform/latest/service/power manager/overview

https://docs.silabs.com/gecko-

platform/latest/service/api/group-cli

https://docs.silabs.com/gecko-

platform/latest/service/api/group-device-init

https://docs.silabs.com/gecko-

platform/latest/service/api/group-iostream

https://docs.silabs.com/gecko-

platform/latest/service/api/group-legacyhal

https://docs.silabs.com/gecko-

platform/latest/service/api/group-mpu

https://docs.silabs.com/gecko-

platform/latest/service/api/group-udelay

https://docs.silabs.com/gecko-

platform/latest/service/api/group-sl-se-manager

https://docs.silabs.com/gecko-

platform/latest/service/api/group-sleeptimer

https://docs.silabs.com/gecko-

platform/latest/service/api/group-system

https://docs.silabs.com/gecko-

platform/latest/service/api/group-token-manager



https://docs.silabs.com/gecko-platform/latest/service/power_manager/overview
https://docs.silabs.com/gecko-platform/latest/service/api/group-cli
https://docs.silabs.com/gecko-platform/latest/service/api/group-device-init
https://docs.silabs.com/gecko-platform/latest/service/api/group-iostream
https://docs.silabs.com/gecko-platform/latest/service/api/group-legacyhal
https://docs.silabs.com/gecko-platform/latest/service/api/group-mpu
https://docs.silabs.com/gecko-platform/latest/service/api/group-udelay
https://docs.silabs.com/gecko-platform/latest/service/api/group-sl-se-manager
https://docs.silabs.com/gecko-platform/latest/service/api/group-sleeptimer
https://docs.silabs.com/gecko-platform/latest/service/api/group-system
https://docs.silabs.com/gecko-platform/latest/service/api/group-token-manager

Gecko Platform — Middleware

CSLIB Capacitive Sensing Capacitive sensing firmware library for Silicon Labs https://docs.silabs.com/gecko-
Library MCUs platform/latest/middleware/api/group-cslib-
rou
GLIB - Graphics Library Silicon Labs Graphics Library, includes DMD - Dot https://docs.silabs.com/gecko-
Matrix Display (Hardware abstraction layer for dot platform/latest/middleware/api/group-glib

matrix displays), GLIB BMP (bitmap support), and
GLIB Colors (predefined colors)

USB Stacks Gecko USB stacks, including USB Device (Gecko USB  https://docs.silabs.com/gecko-
device protocol stack), USB Host (Gecko USB host platform/latest/middleware/api/group-usb
protocol stack), and USB Common (common parts
for both host and device USB stacks)

USBXpress USBXpress interface library https://docs.silabs.com/gecko-
platform/latest/middleware/api/group-

usbxpress



https://docs.silabs.com/gecko-platform/latest/middleware/api/group-cslib-group
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-dmd
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-glib-bmp
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-glib-color
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-glib
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-usb-device
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-usb-host
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-usb-common
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-usb
https://docs.silabs.com/gecko-platform/latest/middleware/api/group-usbxpress

Gecko Platform — Development Board APIs

Board APl Modules Documentation Link

Board Control Functions to control Silicon Labs https://docs.silabs.com/gecko-
board features platform/latest/hardware-board/api/group-

board-control

Board Initialization Initialization of Silicon Labs board https://docs.silabs.com/gecko-
platform/latest/hardware-board/api/group-
features board-init
Thunderboard Sense 2 Support Board support functions for https://docs.silabs.com/gecko-

Thunderboard Sense 2 (BRDA166A) 22 erm/Eiest/arduaresboard/apl/zrou-

Magnetic Field Sensing
Hall effect sensor
Sicon Labs Si7210

Audio Sensing

High quality MEMS microphone
TDK InvenSense ICS-43434

Communication and Computation
ARM Cortex-M4 muiti-protocol rado SoC

Sificon Labs Wireless Gecko EFR32 UV and Light

UV index and ambient light sensor

Indoor Air Quality Sificon Labs Sit133

Digital gas sensor

Smoooan Temperature and Humidity

Relative humidity and temperature senscr
Silicon Labs Si7021

Pressure
Abzolute barometric pressure sensor
Bosch Sensortec BIMP280

1000000 0OO O

User Input and Feedback
2 push buttons and 4 high-power RGB LEDs

Motion Tracking
62068 inertial measurement unit
TDK InvenSanse ICI-20648

Left Bution @


https://docs.silabs.com/gecko-platform/latest/hardware-board/api/group-board-control
https://docs.silabs.com/gecko-platform/latest/hardware-board/api/group-board-init
https://docs.silabs.com/gecko-platform/latest/hardware-board/api/group-brd4166a-support

Gecko Platform — External Device Drivers

External Device Driver Documentation Link

BMP280 - Barometric Pressure Sensor Driver for the Bosch Sensortec BMP280 barometric pressure  https://docs.silabs.com/gecko-platform/latest/hardware-
sensor driver/api/group-bmp280

CCS811 - Gas Sensor Driver for the Cambridge CMOS Sensors CCS811 gas and https://docs.silabs.com/gecko-platform/latest/hardware-
indoor air quality sensor driver/api/group-ccs811

EFP - Energy Friendly PMIC EFP (Energy Friendly PMIC) driver https://docs.silabs.com/gecko-platform/latest/hardware-

driver/api/group-sl-efp

ICM20648 - Motion Sensor Driver for the Invensense ICM20648 6-axis motion sensor https://docs.silabs.com/gecko-platform/latest/hardware-
driver/api/group-icm20648

IMU - Inertial Measurement Unit Inertial Measurement Unit driver https://docs.silabs.com/gecko-platform/latest/hardware-
driver/api/group-imu

MEMLCD - Memory LCD Memory LCD interface https://docs.silabs.com/gecko-platform/latest/hardware-
driver/api/group-memicd
MX25 SPI Flash Shutdown Provide a function to put the MX25 SPI flash into deep https://docs.silabs.com/gecko-platform/latest/hardware-
power down mode to reduce power consumption driver/api/group-mx25-flash-shutdown
Microphone Sound level driver for PDM and 12S microphones https://docs.silabs.com/gecko-platform/latest/hardware-

driver/api/group-mic

Si1133 - Light and UV Sensor Driver for the Silicon Labs Si1133 ambient light and UV https://docs.silabs.com/gecko-platform/latest/hardware-
sensor driver/api/group-si1133

Si70xx - RHT Sensor Silicon Labs Si7006/13/20/21 Relative Humidity and https://docs.silabs.com/gecko-platform/latest/hardware-
Temperature Sensor 12C driver driver/api/group-si70xx

Si7210 - Magnetic Hall Effect sensor Driver for the Silicon Labs Si7210 Hall effect sensor https://docs.silabs.com/gecko-platform/latest/hardware-

driver/api/group-si7210



https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-bmp280
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-ccs811
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-sl-efp
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-icm20648
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-imu
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-memlcd
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-mx25-flash-shutdown
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-mic
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-si1133
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-si70xx
https://docs.silabs.com/gecko-platform/latest/hardware-driver/api/group-si7210

Gecko Platform — Micrium OS

= A full-featured embedded operating system
= Tightly integrates all components of the operating system
together

= Can be added as a Software Component using Project
Configurator in Simplicity Studio v5

» Documentation:
https://doc.micrium.com/display/OSUMS50900

. Micrium 0S Kernel
. Micrium 0S Components


https://doc.micrium.com/display/OSUM50900

Gecko Platform — RAIL Library

= Abstracts the register level of Silicon labs wireless radio

d eVi C e S £ 2004 ProjectConfigurator_FAE Training_blanksicp &2 \
20Q4_ProjectConfigurator_FAE_Training_blank SOFTWARE COMPONENTS

u PrOVides API to Simplify Standard S—ba SEd and proprieta ry 'Y Filter: Configurable Components D Installed Components D Components Installed by You D

radio development  Bluctooth Mech :

. oy . » Connect
= Underlies the Silicon Labs wireless stacks as a low-level
. v Flex
radio HAL _—
. . . v RAIL

= Useful for creating Proprietary radio protocols .

Flex - RAIL BLE support
Flex - RAIL IEEE 802.15.4 support o]
Flex - RAIL Power Manager Sleep

= httpSZ//dOCS.SI|abS.COm/ra||/2.9/ Flex - RAIL Standard packet assembler

Simple RAIL Heartbeat o

Simple RAIL Rx
Simple RAIL Rx CLI
Simple RAIL Tx

Simple RAIL Tx CLI

» LwiP

» Micrium 0S



https://docs.silabs.com/rail/2.9/

Platform Services Detail



Device Initialization

Device Init component adds autogen files and function calls to project:
= Errata fixes (CHIP_Init();)
= EMU/DCDC

= Clocks and Oscillators
Configurable in Component Editor
Components in [Platform] > [Services] > [Runtime]

AP| Documentation: https://docs.silabs.com/gecko-
platform/latest/service/api/group-device-init

&L UCUP_20Q4 FA... £33 CLI: CLI Core \n 10 Stream: U.. | i@ UCUP_2004 FA.. L& mainc el sl.
SOFTWARE COMPONENTS

Y Filter: Configurable Components D Installed Components \:l Cor

» RTOS =

v Services
» CLI
» File System
L[e}
» |0 Stream
» Interrupt
» NVM3
» Network Suite

¥ Runtime

v Device Initialization
Device Init
@ Device Init
@ Device Init: Clocks
@ Device Init: DC-DC
@ Device Init: EMU
@ Device Init: HFRCO

Device Init: HFXO

N

In main.c:

int main{void)
{
J/ Initialize Silicon Labs device, system, se
/) Note that if the kernel 1is presen
// this call.
51 system_init();

J/ Initialize the application. For example, o
J/ taszk(s) if the kernel 1= present.

app_init();

#if defined(SL_CATALOG_KERMNEL_PRESENT})
// Start the kernel. Task(s) created in app_ i
51 system_kernel start();
#else // 5L CATALOG _KERMEL PRESENT
while (1} {
f/ Do not remove this call: Silicon Labs cor
f/ must be called from the super loop.
5] system_process_action();

// Application process.
app_process_action();

#if defined(SL_CATALOG_POWER_MANAGER_PRESENT)
// Let the CPU go to sleep if the system al
51 power_manager_sleep();

#endif

¥
#andif // S5L_CATALOG_KERMEL_PRESENT

¥

In sl_system_init.c:

void sl_system_init(void)

{

5] platform_init();
51 _driver_init();
5]l _service_init();
sl _stack_init();

s]l_internal_app_injt();

In sl_event_handler.c: ¢

void sl_platform_init(wvoid)

{

CHIP Init();

5] device init dcdc();
51 device_init hfrco();
s1 device init clocks();
sl device init emu();


https://docs.silabs.com/gecko-platform/latest/service/api/group-device-init

System Init and Action Processing

- System Init In sl_system_init.c:
. Via sl nit() £ :
1a sl_system_init() function void WS4 BRLES(void)
= Bare metal: Initialize Silicon Labs device, system, service(s) and {
protocol stack(s) s]1 platform_init();
= Kernel mode: same as bare metal plus create system action sl d f‘i‘""'-_? f‘_i']-ﬁ_I( )
processing tasks sl service_init();
=1l stack _init();
= System Action Processing 5]l internal app init();
= Bare metal: Via sl_system_process_action() function ¥

= Kernel mode will perform action processing via tasks created in
sl_system_init() subroutines after call to In sl_system_process_action.c:

sl_system_kernel_start() void BER STVt #1610 (void )

= AP| Documentation: https://docs.silabs.com/gecko- { s1 platform process action();

platform/latest/service/api/group-system s1_service_process_action();

sl stack process _action();
51 internal app process_action();



https://docs.silabs.com/gecko-platform/latest/service/api/group-system

CLI

= Simplifies integration of command line interface to embedded programs

Receive keyboard input, parse commands/arguments, call handler function

= Uses IO Stream component for I/0

Features:

Command groups

Help

Auto-complete

Cursor movement

Command history

Compile or run time command definition

Command decoding and validation

Supports multiple instances

CLlI instances will use separate |0 Stream instances

Implementation different for bare-metal vs kernel (RTOS):

Bare-metal: process-action function to poll |10 stream (sl_system_process_action())
Kernel: CLI will create task (input handler()) to poll 10 stream

APl documentation: https://docs.silabs.com/gecko-
platform/latest/service/api/group-cli

) SI_EFM8BBS1 Register Enumsh o UCUP_20Q4 FAE emptysicp &1

DVERVIEV SOFTWARE COMPONENTS

Y Filter: Configurable Components |:|

F RIVO
» Runtime
» Service

v Services

Installed Components [_]

v CLI
CLI: CLI Core
CLI: Command Line Interface

CLI: Delay

CLI:

Storage in NVM3

CLI:

Storage in NVM3 Core

CLI:

Storage in RAM

CLI:

Storage in RAM
» File System
» 10

» |0 Stream



https://docs.silabs.com/gecko-platform/latest/service/api/group-cli

CLI Storage

CLI storage is an added feature to the CLI component

Support for CLI commands stored in and executed from different memory
regions:

= RAM

= NVM3

Stored commands can be queued and then executed at once

= Useful in testing or for time critical command sequences

API documentation:

= RAM: https://docs.silabs.com/gecko-platform/latest/service/api/group-cli-storage-
ram

= NVM3: https://docs.silabs.com/gecko-platform/latest/service/api/group-cli-
storage-nvm3

‘t SI_EFMBBBS51_Register_Enums.h

& UCUP_20Q4_FAE_emptyssicp &

OVERVIE

Y Filter: Configurable Components |:|

FRIVO

SOFTWARE COMPONENTS

» Runtime

» Service

v Services

v CLI

CLI:

CLI:

CLI:

CLI Core
Command Line Interface

Delay

Installed Components [_] com

CLI:

CLI:

CLI:

CLI:

Storage in NVM3
Storage in NVM3 Core
Storage in RAM

Storage in RAM

» File System

» 10

» |10 Stream



https://docs.silabs.com/gecko-platform/latest/service/api/group-cli-storage-ram
https://docs.silabs.com/gecko-platform/latest/service/api/group-cli-storage-nvm3

Power Manager

oL UCUP_2004 FAE emply.sicp 2 £ 10 Stream: USART (USART_|Ostream) |
SOFTWARE COMPONENTS

. . Y Filter: Configurable Components [[] Installed Components [] con
= Manages interaction between software (components) and hardware o p
(CPU/EMU/CMU/energy modes) e |
v Services
» |nteraction governed by two interfaces: requirements and notifications > ou
» File System
= Requirements: indicates the lowest energy mode the system can go to while "
. . . » 10 Stream
performing certain operations e
= Registered by software modules when performing actions » e
» Network Suite
= Removed by software modules after action complete » Runtime
» Simulated EEPROM
= Notifications: allows software module to be notified of any energy mode transition » Token Manager
Legacy Bootloader Application Interface
= Entering low power mode - Kernel vs Bare metal: Logacy HaL
Legacy Printf
= Kernel — power mode transitions handled by RTOS e e
= Bare metal — application required to call s|_power_manager_sleep() to query different ::m“;pug
software components in project and determine lowest possible energy mode | -
= Qverview: https://docs.silabs.com/gecko-
platform/latest/service/power manager/overview [energy -
Mode Description
= API| documentation: https://docs_si|ab5.com/gecko_ EMO System is fully operational. All peripherals are available. The CPU is executing code.
. . _ ~ EM1 The CPU is in sleep mode and is not executing any code.
pIatform/lateSt/SerVICe/apl/grouD power manager EM2 High frequency clock sources are shut down. Peripherals that reguire a high frequency clock are unavailable or have limited

functionalities.

EM3 Low frequency clock sources are shut down. Peripherals that require a low frequency clock are unavailable


https://docs.silabs.com/gecko-platform/latest/service/power_manager/overview
https://docs.silabs.com/gecko-platform/latest/service/api/group-power-manager

Platform Examples

= Examples of Platform Component usage

= Available in GSDK 3.1 and later (create directly
from Simplicity Studio v5)

= These are generally high-level examples that
demonstrate use cases for platform components

V5 ProjectConfigurstorDemo - lab,_demallab. demosicp - Simplicty Studio™
file Edt Navigate Search Project Bun Window Help

| A Welcome © Recent B Tools & lnstall 8 Prefesences

2 et Adeprery XOaxuo-op

Thunderboard Sense 2 (ID440142815)

My Products +xu

| austingoodwin@siabscom ~

Thunderboard Sense 2 (ID: 000440142815)

OVERVIEW  EXAMPLE PROJECTS

DOCUMENTATION ~ DEMOS  COMPATIBLE TOOLS

Open a software example o create a project for your device

Technology Type
[ Bluetooth (19)
[ Bootioader (9)
[ Homekit SOK (1)
Platform (28)
[ Proprietary (13)
[ Thread (10)

[ zigbee (12)

© Clear Filter

Platform - NVM3 Bare-metal
This example project demanstrates use of the NVM2 interface. Using the command line

interface, the user can write, read and delete NVM3 data objects through the serial

connection. The number of writes and deletes are tracked in counter objects.

Platform - Power Manager Bare-metal

This example project demonstrates use of the Power Manager module in a bare metal

application

Platform - Power Manager Kernel with Micrium 0S
This example project demonstrates use of the Power Manager module in a Micrium 0S

kernel task

Simple Button Bare-metal
This example project shows how to toggle LEDs using buttons in a bare-metal environment

Simple Button Kernel

This example project shows how 1o toggle LEDS using buttons in a Micrium OS kefnel task

Platform - Sleeptimer Bare-metal

This example project demonstrates periodic and one-shot timers using the low-frequency

realme clock penpheral Tim

be stopped and restarted using the buttons. Timer

status is reported on the virtual COM serial port

Platform - Sleeptimer Wallclock

This example project demonstrates the wallclock interf

e of the sleeptimer service. The

user can get and set the date and time in different formats through the VCOM serial port

W e

t

RS

o Launcher () Simplicity IDE & Debug

© 2020 Silicon Labs




Special Considerations and Takeaways

= New Programming Model:
= High level project architecture level configuration
» |Important to understand structure when building/modifying applications in Simplicity Studio v5

= Closely ties Project Configurator to Platform Components

= Project Configurator does not generate emlib level initialization or peripheral code, but does include
initialization code defined by and contained in installed software components

= Extensive documentation available at docs.silabs.com

= Extensive examples available:
= Platform Examples (in Simplicity Studio v5)
= MCU Peripheral Examples (https://github.com/SiliconLabs/peripheral examples)



https://github.com/SiliconLabs/peripheral_examples

Thank you!



