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01 能量收集 – 来源和应用

▪能量收集的来源

▪环境物联网的应用



能量收集的来源
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PHOTOVOLTAIC VIBRATION 

    PIEZO

MAGNETIC / 

THERMAL

INDUCTION

RF

INDUCTION
KINETIC

Learn more: WorksWith 2023

https://www.silabs.com/documents/public/presentations/iot-104-iot-trends-energy-harvesting-and-conservation-for-low-power-wireless-networks.pdf


环境物联网的应用

SOLAR - OUTDOOR

LOGISTICS / LIVESTOCK 

TRACKING

SOLAR - INDOOR

ASSET TRACKING / SMART 

BUILDING SENSORS

KINETIC PULSE

SMART SWITCHES

THERMAL

MACHINE MONITORING

VIBRATION / PIEZO

FACTORY AUTOMATION / 

AGRICULTURE / TPMS

INDUCTION

ELECTRIC SUB-METERING

Learn more: TechTalk 2024

https://www.silabs.com/documents/public/presentations/tech-talks-unboxing-silicon-labs-latest-bluetooth-soc-for-energy-harvesting.pdf


02 MG22E开发套件 – EK8200A – 开箱！

▪ BRD8200A Kit

o BRD8203 – Battery Shield

o BRD8202 – Kinetic Shield

o BRD8201 –  Dual Source Shield

o BRD8204/8205 – AC/DC Bricks

▪ Software Examples - Github 

▪ User Guide - UG591



开箱 EK8200A – 能量收集母板和子板

▪ co-designed by Silicon Labs and e-peas

▪ Shield-compatible with MG22E Explorer Kit (BRD2710A included)

▪ Includes basic PV cell and capacitor storage

▪ Compatible with AC and DC multiple energy sources (with rectifier/regulator attachments)

▪ Compatible with Bluetooth LE, RAIL, Zigbee (Green Power) and Proprietary 2.4GHz protocols

7 Silicon Laboratories Inc. All rights reserved.

All-in-one multi-application Ambient IoT prototyping kit!

Dual Harvester Battery Power Kinetic ButtonMG22E Explorer Kit



BATTERY BACKPACK

• Coin-cell battery compatible

• Designed with test-points for 

current and voltage 

measurements

• USB-power compatible

• Capacitor or alternative-power 

circuitry adaptable screw 

terminals

开箱 EK8200A – 能量收集母板和子板

KINETIC SHIELD

• e-peas AEM00300 PMIC 

• Battery-less switches and 

buttons

• Zigbee Green Power ; BLE RAIL 

examples

• Battery-less Zigbee 

commissioning

DUAL HARVEST SHIELD

• e-peas AEM13920 PMIC (NEW)

• Simultaneous AC or DC input 

energy-source

• e-peas i2c 3rd party driver 

(Github extension for Simplicity 

Studio)

ADAPTER BRICKS

• AC and DC input circuitry

• MOSFET-based rectifier with 

capacitor wave smoothing

• Over-protection circuitry

Silicon Laboratories Inc. All rights reserved.8
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Github资源 – 能量收集母板和子板

github.com/SiliconLabs/energy_harvesting_applications

9 Silicon Laboratories Inc. All rights reserved.

# TYPE PROTOCOL ENERGY SOURCE LINK

1 Energy Harvester Sensor Bluetooth LE Solar README

2 Energy Harvester Sensor Bluetooth RAIL Solar README

3 Energy Harvester Sensor Zigbee GreenPower Solar README

4 Energy Harvester Switch Bluetooth RAIL Kinetic README

5 Energy Harvester Switch Zigbee GreenPower Kinetic README

6 Observer / Reader Bluetooth /  RAIL N/A README

7 Coordinator / Reader Zigbee GreenPower N/A README

https://github.com/SiliconLabs/energy_harvesting_applications
https://github.com/SiliconLabs/energy_harvesting_applications/blob/feature/energy_harvesting_extension/example/bt_soc_energy_harvesting_sensor/README.md
https://github.com/SiliconLabs/energy_harvesting_applications/blob/feature/energy_harvesting_extension/example/bt_rail_soc_energy_harvesting_sensor/README.md
https://github.com/SiliconLabs/energy_harvesting_applications/blob/feature/energy_harvesting_extension
https://github.com/SiliconLabs/energy_harvesting_applications/blob/feature/energy_harvesting_extension/example/bt_rail_soc_energy_harvesting_kinetic_switch/README.md
https://github.com/SiliconLabs/energy_harvesting_applications/blob/feature/energy_harvesting_extension
https://github.com/SiliconLabs/energy_harvesting_applications/blob/feature/energy_harvesting_extension/example/bt_soc_energy_harvesting_application_observer/README.md


开箱 – 用户指南 – 能量收集母板和子板

docs.silabs.com/energy_harvesting

10 Silicon Laboratories Inc. All rights reserved.

https://docs.silabs.com/energy-harvester/latest/


开箱 – 用户指南 – 能量收集母板和子板

▪ VIDEO

11 Silicon Laboratories Inc. All rights reserved.



03 MG22E开发套件－组装和设置

▪ BLE RAIL PV Beacon DEMO (default)

o Mobile App – Simplicity Connect

o External Reader – MG21, MG22, MG24, etc.



EK8200A硬件 – 能量收集母板和子板

▪ Install BRD8201 (Dual Harvest) onto BRD2710 Explorer

13 Silicon Laboratories Inc. All rights reserved.

▪ First step : Screw in Lithium Capacitor

▪ Second step : Screw in PV cell to SRC2

▪ *Always dismantle PV first 

1. 2.



EK8200A硬件 – 能量收集母板和子板

▪ VIDEO (Hardware installation)

14 Silicon Laboratories Inc. All rights reserved.



替代硬件兼容性 – 光伏组件与储能器件（Digikey/Mouser）
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EK8200A 软件 – Bluetooth RAIL Sensor

▪ Default application execution – preprogrammed 

on MG22E Explorer (BRD2710A)

16 Silicon Laboratories Inc. All rights reserved.

▪ Bluetooth packets (RAIL) can be detected:

o using Simplicity Connect mobile app

o using alternative Silicon Labs SoC (example provided)



软件 – 移动应用程序 – Bluetooth RAIL Sensor

SIMPLICITY CONNECT安装 移动设备界面

SIMPLICITY CONNECT资源
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▪ apps.apple.com/us/app/simplicity-connect

▪ play.google.com/store/apps/siliconlabs

▪ Public GitHub repos for Simplicity Connect:

▪ IOS: github.com/SiliconLabs/SimplicityConnect-ios

▪ Andrgithub.com/SiliconLabs/SimplicityConnect-android

▪ silabs.com/developer-tools/simplicity-connect-mobile-app

▪ docs.silabs.com/bluetooth/latest/bluetooth-mobile-applications/efr-

connect-mobile-app

Convert 'Data: 0xBA5' to Decimal to read voltage!

0xBA5 = 2981 mV

https://apps.apple.com/us/app/simplicity-connect/id1030932759
https://play.google.com/store/apps/details?id=com.siliconlabs.bledemo&hl=en&gl=US
https://github.com/SiliconLabs/SimplicityConnect-ios
https://github.com/SiliconLabs/SimplicityConnect-android
https://www.silabs.com/developer-tools/simplicity-connect-mobile-app
https://docs.silabs.com/bluetooth/latest/bluetooth-mobile-applications/efr-connect-mobile-app
https://docs.silabs.com/bluetooth/latest/bluetooth-mobile-applications/efr-connect-mobile-app


软件 – EK8200A – Bluetooth RAIL Sensor

▪ VIDEO (Mobile) ▪ VIDEO (Simplicity)

18 Silicon Laboratories Inc. All rights reserved.



软件 – MG24/BGM220 开发套件 – Bluetooth RAIL Observer

▪ 'Observer' App used on external Silicon Labs Kit can be used to detect 

Bluetooth LE and BLE RAIL packets (MG24 or BGM220 Explorer)  (not incl.)

▪ 'Observer' App used for both Sensor and Switch BLE/RAIL application

▪ Device ID, Channel, RSSI and Storage Voltage in Command Prompt – Simplicity 
Studio

19 Silicon Laboratories Inc. All rights reserved.

MG24 BGM220



软件 – EK8200A – Bluetooth RAIL Sensor

▪ VIDEO (Mobile) ▪ VIDEO (Simplicity)

20 Silicon Laboratories Inc. All rights reserved.



04 MG22E开发套件－示例和演示

▪ 能量收集扩展SDK

▪ Zigbee Green Power 动态开关和观察器

o Compiling and Flashing

o Commissioning DEMO

o Light DEMO



能量收集SDK扩展包

示例和SDK扩展包 能量收集SDK扩展包

安装SDK扩展包

22 Silicon Laboratories Inc. All rights reserved.

▪ Clone the repository to your PC:

▪ git clone https://github.com/SiliconLabs/energy_harvesting_applications.git

▪ Simplicity Studio Launcher - Add the SDK extension to the SiSDK:

 Preferences → Simplicity Studio → SDKs and select the 

Simplicity SDK Suite to add extension to

 Browse → navigate to root folder where we cloned repos → Select 

Folder

 Click OK and then Trust and Apply and Close

 Restart Simplicity Studio

https://github.com/SiliconLabs/energy_harvesting_applications.git


能源收集SDK扩展包安装

▪ VIDEO (SiSDK SDK Extension installation)

23 Silicon Laboratories Inc. All rights reserved.



Zigbee GPD – SoC能量收集开关

24 Silicon Laboratories Inc. All rights reserved.

▪ Attach BRD8202 Kinetic Shield to MG22E Explorer BRD2710

▪ Connect to computer – open Simplicity Studio

▪ EXAMPLES PROJECTS & DEMOS → search for 'energy harvest'

▪ CREATE → Build Project → Flash Project



Zigbee GPD – SoC 能量收集开关

▪ VIDEO (Commissioning) ▪ VIDEO (LED)

25 Silicon Laboratories Inc. All rights reserved.



Zigbee Green Power SoC能量收集GPC观察器 (MG24)

26 Silicon Laboratories Inc. All rights reserved.

BRD2703 (MG24)

BRD2710 (MG22E)



Zigbee Green Power – 能量收集开关 – 部署和通信测试

27 Silicon Laboratories Inc. All rights reserved.

Commission:

▪ MG24:    Connect to computer - Open console log

▪ MG24:    LED0 is blinking – Zigbee network not ready

▪ MG24:   Press BTN1 to bring up network

▪ MG24:    LED0 ON – network made – ready

▪ MG24:   Press BTN0 to commission mode

▪ MG22E: Hold BTN0 and Press Kinetic Button (6x+) 

MG24:   Console messages confirm commission

▪ MG22E: Push Kinetic Button to toggle LED

▪ MG24: LED1 toggle state

Decommission:

▪ MG22E: Hold BTN0 while pressing Kinetic (~6x)

▪ MG24: Hold BTN1 to leave network --> restart

MG22E Explorer

BRD2710 + BRD8202
MG24 Explorer

BRD2703 
(not incl.)

LIGHT

Z3LightGPCombo

SWITCH

Zigbee Energy Harvesting



28 Silicon Laboratories Inc. All rights reserved.



订购 EK8200A – 能量收集开发套件

29 Silicon Laboratories Inc. All rights reserved.

LAUNCH DATE: 2/19/2025

PURCHASE LINK: http://www.silabs.com/development-tools/wireless/efr32xg22e-energy-harvesting-explorer-kit.html

WEB-PAGE: https://www.silabs.com/wireless/energy-harvesting

RESOURES – UG, QSG, AN: https://docs.silabs.com/energy-harvester/latest/

http://www.silabs.com/development-tools/wireless/efr32xg22e-energy-harvesting-explorer-kit.html
https://docs.silabs.com/energy-harvester/latest/


05 更深入的开发资源



“Unboxing Silicon Labs' Latest 

Bluetooth SoC for Energy 

Harvesting“

更深入的开发资源

“Ambient IoT – The Future of 

Sustainable IoT”
and

“Building a More Sustainable, 

Connected World with xG22E” 

“WW23: Harnessing Ambient IoT: A 

Leap Towards Sustainable 

Connectivity “
and

“WW24: IoT Trends” 

e-peas AEM datasheets

e-peas AEM Selector Guide

Silicon Laboratories Inc. All rights reserved.31

技术讲座 博客文章 W O R K S W I T H 其他资源

Visit Site

Visit Site

SiLabs xG22E

SiLabs xG22E

Ambient IoT

Ambient IoT

WW23

WW23

WW24

WW24

AEM13920v1.7

AEM13920v1.7

AEM00300v1.4

AEM00300v1.4

Selector Guide

Selector 

Guide

https://www.silabs.com/wireless/bluetooth/channel-sounding
https://www.silabs.com/support/training/energy-harvesting-with-bluetooth-le
https://www.silabs.com/wireless/bluetooth/channel-sounding
https://www.silabs.com/blog/building-a-more-sustainable-connected-world-with-xg22e
https://www.silabs.com/wireless/bluetooth/channel-sounding
https://www.silabs.com/blog/ambient-iot-the-future-of-sustainable-iot
https://www.silabs.com/wireless/bluetooth/channel-sounding
https://www.silabs.com/support/training/iot-trends
https://www.silabs.com/wireless/bluetooth/channel-sounding
https://www.silabs.com/support/training/harnessing-ambient-iot-sustainable-connectivity
https://www.silabs.com/wireless/bluetooth/channel-sounding
https://e-peas.com/wp-content/uploads/datasheets/ds-aem13920-v1-7.pdf
https://www.silabs.com/wireless/bluetooth/channel-sounding
https://e-peas.com/wp-content/uploads/datasheets/ds-aem00300-v1-4.pdf
https://www.silabs.com/wireless/bluetooth/channel-sounding
https://e-peas.com/aem-selector-guide/
https://e-peas.com/aem-selector-guide/


Q&A



2025年Works With开发者大会－深圳站
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谢谢

日期
(星期四)

时间
(北京/台北时间)

主题

6月19日 14:00 - 15:00 Matter标准的最新动态

7月3日 14:00 - 15:00 借助芯科科技的xG22E为智能物联网收集能量

7月17日 14:00 - 15:00 面向未来应用需求、具备专门优化特性的蓝牙SoC

7月31日 14:00 - 15:00 MG26、PG26和BG26简介：高度灵活的SoC平台，满足您的
所有物联网需求

8月14日 14:00 - 15:00 超越计量：通过WI-SUN解锁新潜能

8月28日 14:00 - 15:00 探索多协议无线技术的最新进展

9月11日 14:00 - 15:00 探索基于超低功耗SiWx917 Wi-Fi 6解决方案的AI/ML应用

9月25日 14:00 - 15:00 将蓝牙6.0信道探测推向市场：实现安全且智能的精确测距应用

亚太区Tech Talks技术讲座－中文系列
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