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Multiprotocol Wireless: Real Application of Dynamic Multiprotocol

Wireless Coexistence

Bluetooth Software Structure: Learn the APIs and State Machines

Add a Peripheral to a Project in No Time: With 32-bit Peripheral GitHub Library
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Overview

 What is the 32-Bit Peripheral Example Library?
* What is EMLIB?
* How to use the Peripheral Examples from github.com/SiliconLabs
* Live demo of two peripheral example projects
i.  USART - UART to PC Terminal
ii. TIMER - Generate and Measure Square Wave



32-Bit Peripheral Example Library
« WHAT? Collection of projects that demonstrate all the major modes of operation of
our peripherals.

 WHY? Provide simple yet modular code examples that can be easily reused in any
Silabs MCU, SoC or Module project.

« HOW MANY? There are more than 2400 examples.

 SUPPORTED DEVICES? EFM32 (MCU) and EFR32 (Wireless SoCs and Modules)
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MIC_deInit(), MIC_init() , MICROSD_Deinit() . MICROSD_Init()
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github.com/SiliconLabs/peripheral _examples

[} SiliconLabs / peripheral_examples ® Watch~ | 29 w7 Star | 101 % Fork = 81
<> Code Issues 0 Pull requests 0 ») Actions Projects 0 Security 0 nsights

Peripheral examples for Silicon Labs EFM32/EFR32 Series 0, Series 1, and Series 2 devices

-0~ 55 commits ¥ 1branch @ 0 packages © 0 releases Ax 11 contributors
Branch: master v New pull request Create new file = Upload files = Find file
n silabs-cohulse Merge pull request #79 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa... .. Latest commit b5654dc 5 days ago
B series0 Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa... 9 days ago
B seriest Merge pull request #79 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa... 5 days ago
B series2 Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa... 9 days ago
[ README.md Add EFR32xG22 and migrate AN0012 examples 3 months ago
[J README.md

EFM32 and EFR32
32-bit MCU Peripheral Examples

This repo contains simple peripheral examples based on emlib for Series 0, Series 1, and Series 2 devices,



github.com/SiliconLabs/peripheral examples/tree/master/series2
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Branch: master~ | peripheral_examples / series2 /

Dayoung Lee and Dayoung Lee Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

m acmp

@ burtc/burtc_em4_buram
B cryptoacc

| emu

m euart

im gpio

i i2c

B iadc

m ldma

m letimer

B msc

| pdm

B prs/prs_legic_unit
I rtcc/ricc_interrupt
i se

m timer

B usart

I wdoag/wdog_led_toggle

Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

Adds cryptoacc examples. Fixes build error in se_ecdsa project.

Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...
Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

Merge pull request #74 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

Fixes GitHub issue #40

Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

Add EFR32xG22 and migrate AN0D12 examples

Add EFR32xG22 and migrate AN0D12 examples

Merge pull request #75 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

Add EFR32xG22 and migrate AN0D12 examples
Add EFR32xG22 and migrate AN0D12 examples
Add EFR32xG22 and migrate AN0D12 examples

Adds cryptoacc examples. Fixes build error in se_ecdsa project.

Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

Add EFR32xG22 and migrate AN0D12 examples

Add EFR32xG22 and migrate AN0O12 examples

Create new file

Upload files = Find file = History

Latest commit d582ada 9 days ago

9 days ago
9 days ago
3 months ago
9 days ago
9 days ago
2 months ago
ast month
9 days ago
3 menths ago
3 months ago
ast month
3 menths ago
3 menths ago
3 menths ago
3 menths ago
9 days ago
3 months ago

3 months ago



peripheral examples/tree/master/series2/usart

kil

Branch: master v | peripheral_examples / series2 / usart /

@silabs Add EFR32xG22 and migrate ANDO12 examples -

I usart_async_interrupt

B usart_async_polled

B usari_spi_master_dma

I usari_spi_master_interrupt
B usari_spi_master_polled
B usari_spi_slave_dma

B usart_spi_slave_interrupt

B usart_spi_slave_polled

Add EFR32xG22 and migrate AN0012 examples
Add EFR32xG22 and migrate AN0012 examples
Add EFR32xG22 and migrate AN0012 examples
Add EFR32xG22 and migrate AN0012 examples
Add EFR32xG22 and migrate AN0012 examples
Add EFR32xG22 and migrate AN0O0O12 examples
Add EFR32xG22 and migrate ANO012 examples

Add EFR32xG22 and migrate AN0012 examples

Create new file

Upload files

Find file & History

Latest commit 4%¢1¢52 on Mar 2

3 months ago
3 months ago
3 months ago
3 months ago
3 months ago
3 months ago

3 months ago

3 months ago




peripheral _examples/tree/master/series2/usart/usart_async_polled

Branch: master~ | peripheral_examples / series2 / usart / usart_async_polled / peripheral_examples / series2 / usart / usart_async_polled / SimplicityStudio /

@silabs Add EFR32xG22 and migrate AN0O12 examples  ---
@silabs Add EFR32xG22 and migrate ANOD12 examples

[ BRD4181A EFR32xG21 usart async_polled.slsproj Implements series 2 peripheral examples

[ BRD4182A_FFR32xG22_usart_async_polled.slsproj Add EFR32xG22 and migrate AN0012 examples|

BB SimplicityStudio Add EFR32xG22 and migrate ANDO12 examples

B doc Add EFR32xG22 and migrate AN0O12 examples granch: master v | peripheral_examples / series2 / usart / usart_async_polled / iar /

im iar Add EFR32xG22 and migrate AN0D12 examples (@elabe AadEFEA G2 2 A b g st AL e

m src Add EFR32xG22 and migrate ANOD12 examples EPRa2E21 usrt ey poedewd A ements series 2 periohers! exarmples

D readme.txt Add EFR32xG22 and m igrate ANOD12 EXBFT‘D!&S EFR32xG21_usart_async_polled.ewp Add EFR32xG22 and migrate AN0012 examples

EFR32xG22_usart_async_polled.ewd Add EFR32xG22 and migrate AN0012 examples
EFR32xG22_usart_async_polled.ewp Add EFR32xG22 and migrate AN0012 examples

usart_async_polled.eww Add EFR32xG22 and migrate AN0012 examples

Branch: master » | peripheral_examples / series2 / usart / usart_async_polled / src /

@silabs Add EFR32xG22 and migrate ANOO12 examples

Add EFR32xG22 and migrate AN0O012 examples
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peripheral examples/tree/master/series2/usart/usart_async_polled

[ readme.txt

This project demonstrates polled operation of the USART in asynchronous
mode. USART1 is configured for asynchronous operation at 115208 baud

with 8 data bits, no parity, and one stop bit (115208N81). The main loop
waits until 8@ characters or a carriage return are received and then echos
these back to the user.

Peripherals Used:

GPI0
USART1

The CMU is used indirectly via the USART_InitAsync() function to calculate the
divisor necessary to derive the desired baud rate.

How To Test:

1. Build the project and download to the Starter Kit.

2. Connect 3 PC to a USB-to-serial converter, such as the $ilicon Labs
CP21@2N-EK, which provides access to the CMOS level (3V) RX and TX pins.

3. Connect the RX and TX pins on the USB-to-serial converter to pins 14 and
12, respectively on the Expansion Header of the Wireless Starter Kit
Mainboard.

4. Open a terminal program and configure it for 11528@N81 operation on the
serial port assigned to the USB-to-serial converter.

5. Type some characters in the terminal program (they will not show) and press
Enter to have the MU echo them.

Listed below are the port and pin mappings for working with this example.

Board: Silicon Labs EFR32xG21 2.4 GHz 1@ dBm Board (BRD4181A)
+ Wireless Starter Kit Mainboard (BRD48@1A)

Device: EFR32MG21AR1@F1824IM32 (this code will run unchanged on any
EFR32MG21 or EFR328G211 variant so long as the pins used as present).

PAS - USART1_TX (Expansion Header Pin 12)
PAB - USART1_RX (Expansion Header Pin 14)

Device: EFR32MG22C224F5121M40 (this code will run unchanged on any
EFR32MG22 or EFR328G212 variant so long as the pins used as present).

PAS - USART1_TX (Expansion Header Pin 12)
PAB - USART1_RX (Expansion Header Pin 14)

13



How to install and use peripheral examples?

14

Requirements

1. Desired Silicon Labs Starter Kit
2. Gecko SDK Suite, available via Simplicity Studio

3. This repo, cloned to to ¢:\siliconLabs\Simplicitystudio\va\developer\sdks\gecke_sdk_suite\v#.#\ , where ## is the Gecko

SDK SUIte VerSiOF\ number ' M < | peripheral_examples-master - [m] X
4. Simplicity Studio IDE or IAR Embedded Workbench IDE fome, shere | Mew - ®
<« v p ®  Search peripheral_examples-.. 0
. . . . . % This PC A [0 Name - Date modified Type Size
How to import to Simplicity Studio IDE \ 30 Objecs seie w0 etoe
= Desktop series] 6/14/2020 3:26 PM File folder
[ Documents series2 6/14/2020 3:26 PM File folder
1. In Simplicity Studio: ) Downlond | README.md 6/10/2020 12:56 AM MD File 3KB
- . 4 Uownicads
© File -> Import, or & Music
& Pictures
© Project -> Import -> MCU Project B Videos
. ; - & 4 OSDisk (C))
2. Navigate to the desired .slsproj file
w¥ Network
4 items @

How to import to IAR Embedded Workbench IDE

1. Navigate to the desired .eww file and double click




BG22 Development Kits

Wireless Gecko

BG22 SoC Starter Kit
SLWSTK6021A
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Thunderboard BG22

SLTBO10A

SLWSTK6021A

SLWRB4182A

SLWRB4183A

SLTBO10A

1x WSTK main boards

1x SLWRB4182A radio boards (QFN40)
1x SLWRB4183A radio boards (QFN32)

BG22 +6 dBm radio board (QFN40)

BG22 +6 dBm radio board (QFN32)

Thunderboard BG22 kit


https://www.silabs.com/products/development-tools/wireless/efr32xg22-wireless-starter-kit
https://www.silabs.com/products/development-tools/thunderboard/thunderboard-bg22-kit

Live Demo

USART Asynchronous Polled Example

How To Test:

1. Download repository in Simplicity Studio SDK directory.

2. Import project.

3. Build the project and download to the BG22 Thunderboard.

4. Connect the RX and TX pins on the USB-to-serial converter to pins 14 and 12, respectively on the Expansion Header.
5. Connect CP2102N USB to a PC.

6. Open TeraTerm and configure it for 115200N81 operation on the serial port assigned to the USB-to-serial converter.
7. Type some characters in the terminal program (they will not show) and press Enter to have the MCU echo them.

16



peripheral examples/tree/master/series2/timer

| Branch: master w ‘ peripheral_examples / series2 / timer / ‘ Create new file = Upload files = Find file = History
g Dayoung Lee and Dayoung Lee Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa... ... Latest commit d5@2ada 10 days ago
B timer_dma_edge_capture Add EFR32xG22 and migrate AN0D12 examples 3 months ago

Add EFR32xG22 and migrate ANOD12 examples

B timer_frequency_generation

Add EFR32xG22 and migrate ANDD12 examples

timer_period_measurement_interru...

B timer_period_measurement_pclled Add EFR32xG22 and migrate AN0D12 examples

B timer_single_edge_output_compare  Add EFR32xG22 and migrate ANDD12 examples
B timer_single_pulse_generation_dma  Add EFR32xG22 and migrate AN0OD12 examples

B timer_single_pulse_generation_inte.. Add EFR32xG22 and migrate AN0D12 examples

B timer_single_pulse_generation_poll... Add EFR32xG22 and migrate ANOD12 examples

B timer_input_capture_interrupt Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...

B timer_pulse_capture Add EFR32xG22 and migrate ANOD12 examples
B timer_pwm_dma Merge pull request #77 in PA_MCU_EXTERNAL_PROJECTS/mcu_peripheral_exa...
B timer_pwm_interrupt Add EFR32xG22 and migrate ANDD12 examples

3 months ago

10 days ago
3 months ago
3 months ago
3 months ago

10 days ago
3 months ago
3 months ago
3 months ago
3 months ago

3 months ago

a7/




peripheral examples/series2/timer/timer period measurement interrupt

Branch: master =

peripheral_examples / series2 / timer / timer_period_measurement_interrupt /

[ readme.txt

This project demonstrates period measurement using the TIMER module. TIMER is
initialized for input capture on Compare/Capture channel @ for falling edge
capture and interrupts. Upon each interrupt, the captured edge is read from CC@
and compared with the previously captured edge to calculate the pericd. The
measured period is stored in the measuredPeriod global variable in units of
microseconds.

gExample: for a 1 kHz input signal, the measuredPeriod variable will equal 1e9d.

Note: The range of frequencies this program can measure accurately is limited.
The minimum measurable period is around 3 microseconds, or 333 kHz. At higher
frequencies accuracy is diminished due to dropout, and above 333 kHz the
interrupt execution time is longer than the signal period. For methods to
measure shorter periods, see the timer_pulse_capture example.

Peripherals Used:
TIMERS® - HFPERCLK (19 MHz for series 2 boards)

How To Test:

1. Build the project and download it to the Starter Kit

2. Connect a periodic signal to the GPIO pin specified below

3. Go into debug mode and click run

4. View the measuredPeriod (time period in us) global variable in the debugger

Listed below are the port and pin mappings for working with this example.

Board: Silicon Labs EFR32xG21 2.4 GHz 10 dBm Board (BRD4181A)
+ Wireless Starter Kit Mainboard (BRDI8E1A)

Device: EFR32MGZ1AR16F1824IM32

PAG - TIMB_CCe (Expansion Header Pin 14)

Board: Silicon Labs EFR32xG22 Radio Board (BRD4182A) +
Wireless Starter Kit Mainboard

Device: EFR32MG22C224F5121M40

PA6 - TIMo_CCe (Expansion Header Pin 14)

18



Live Demo

Timer Period Measurement Interrupt Example

How To Test:

Import project.

Update input pin from A6 to CO.
Connect a periodic signal to Pin CO. (1kHz Square Wave)
Build the project and debug it on the BG22 Thunderboard.
Let MCU run for a short time and then pause the project.
View the measuredPeriod (time o

ouhkwnNneE

ooer. Should see value near 1000.
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Conclusions

* Peripheral Examples
* Easy to use and they demonstrate all major modes of peripheral operation
e Can easily be copied and used in your project
* Available on our github.com/SiliconLabs repository
* Each example is clearly and fully documented in the readme.txt within each project
* EMLIB
* A low level peripheral support library that provides a unified APl for EFM32 and EFR32
* All firmware written is compatible across all our MCUs and Wireless SoCs and Modules
* Fully documented at docs.silabs.com
* EFM32 vs EFR32
* EFM32 is our MCU Family based on ARM Cortex M Series Cores
* EFR32 includes our Wireless SoC and Modules which include a Radio and a Cortex MCU

20



Additional Info & Important Links

https://github.com/SiliconLabs/peripheral examples
https://docs.silabs.com/
https://docs.silabs.com/mcu/latest/efr32bg22/group-emlib
https://www.silabs.com/documents/public/application-notes/an0918.2-efm32-to-efr32xg2x-migration-guide.pdf
https://www.silabs.com/wireless
https://www.silabs.com/products/development-tools/thunderboard/thunderboard-bg22-kit
USB to UART Bridge — CP2102N

* Product Page: https://www.silabs.com/interface/usb-bridges/usbxpress

e Silabs Eval Kit: CP2102N-mini-evaluation-Kkit

21


https://github.com/SiliconLabs/peripheral_examples
https://docs.silabs.com/
https://docs.silabs.com/mcu/latest/efr32bg22/group-emlib
https://www.silabs.com/documents/public/application-notes/an0918.2-efm32-to-efr32xg2x-migration-guide.pdf
https://www.silabs.com/wireless
https://www.silabs.com/products/development-tools/thunderboard/thunderboard-bg22-kit
https://www.silabs.com/interface/usb-bridges/usbxpress
https://www.silabs.com/products/development-tools/interface/cp2102n-mini-evaluation-kit

BG22 Virtual Workshop

Hands-on Virtual Bluetooth Workshop

=" Develop a Secure loT Device
-=~ ona Thunderboard Kit

Learn how to develop and deploy more powerful, efficient, and secure loT products with your own
BG22 Thunderboard — free for all registrants!

New Sessions Open for June
10:00AM -11:30 AM CST-T, W, Th
(Other sessions available for Asia Pacific and Europe)

Register today! https://www.silabs.com/about-us/events/virtual-bluetooth-workshop
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Q & A Session
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