
4:003:593:583:573:563:553:543:533:523:513:503:493:483:473:463:453:443:433:423:413:403:393:383:373:363:353:343:333:323:313:303:293:283:273:263:253:243:233:223:213:203:193:183:173:163:153:143:133:123:113:103:093:083:073:063:053:043:033:023:013:002:592:582:572:562:552:542:532:522:512:502:492:482:472:462:452:442:432:422:412:402:392:382:372:362:352:342:332:322:312:302:292:282:272:262:252:242:232:222:212:202:192:182:172:162:152:142:132:122:112:102:092:082:072:062:052:042:032:022:012:004:00We will begin in: 1:591:581:571:561:551:541:531:521:511:501:491:481:471:461:451:441:431:421:411:401:391:381:371:361:351:341:331:321:311:301:291:281:271:261:251:241:231:221:211:201:191:181:171:161:151:141:131:121:111:101:091:081:071:061:051:041:031:021:011:000:590:580:570:560:550:540:530:520:510:500:490:480:470:460:450:440:430:420:410:400:390:380:370:360:350:340:330:320:310:300:290:280:270:260:250:240:230:220:210:200:190:180:170:160:150:140:130:120:110:100:090:080:070:060:050:040:030:020:010:00

Presentation 
Will Begin 
Shortly

U P C O M I N G  S E S S I O N S  
L P WA N  S E R I E S



U P C O M I N G  S E S S I O N S  
L P WA N  S E R I E S



Welcome 
Designing Long Range Devices with 
Amazon Sidewalk

Chad Steider
Lucie Labadie



© 2023 Silicon Laboratories Inc.4

J U S T  A N N O U N C E D

New FG28 SoC



§ Dual-Band (Sub-GHz + 2.4 GHz) Support 
with Series 2 Performance
• Increased processor performance over FG1x 

devices including AI/ML hardware accelerator
§ Multi-Protocol Support
• Support for static and dynamic multi-protocol 

use cases for select Sub-GHz and Sub-GHz + 
Bluetooth scenarios

§ Broader Ecosystem Support for Low- 
power Devices
• Full support for Wi-SUN LFN low power nodes
• Support for both Bluetooth LE and FSK PHYs 

for Amazon Sidewalk
§ Up to 49 GPIOs for Better System 

Integration
• Eliminate system complexity by incorporating 

more into FG28
§ Migration Path from Earlier FG Devices
• Footprint compatible path from FG12 (QFN68) 

and FG23 (QFN48)

Why FG28?
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FG28 Target Applications

Smart Meters

Asset Tracking and LogisticsAgriculturePublic Infrastructure

Home Automation and Security Access Control

©2022 Silicon Laboratories Inc. All rights reserved.



FG28: Dual-Band SoC for the Next Generation of IoT
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D E V I C E  S P E C I F I C AT I O N S

High Performance Dual-Band Radio

• Up to +20 dBm Sub-GHz

• -125.8 dBm RX @ 915 MHz 4.8 kbps O-QPSK

• Up to +10 dBm 2.4 GHz

• -94.2 dBm @ BLE 1 Mbps

Efficient ARM® Cortex®-M33

• Up to 78 MHz

• Up to 1024kB Flash, 256kB RAM

Low Power

• 82.8 mA TX Current (915 MHz, +20 dBm)

• 26.2 mA Tx Current (915 MHz, +14 dBm)

• 4.6 mA RX (915 MHz 4.8 kbps O-QPSK)

• 22.5 mA TX Current (2.4 GHz +10 dBm)

• 5.2 mA RX (BLE 1 Mbps)

• Active Current: 33 µA/MHz @39 MHz

• 1.3 µA EM2 (16 kB Retained)

Protocol Support

• Wi-SUN

• Amazon Sidewalk

• WM-BUS

• Proprietary

• Bluetooth LE

• Silicon Labs Connect

Package Options

• 6x6 QFN48 (31 GPIO), 8x8 QFN68 (49 GPIO)

D I F F E R E N T I AT E D  F E AT U R E S
Dual-Band
• Supports Sub-GHz + 2.4 GHz Bluetooth LE
Secure Vault™ Mid and High
• Allows for migration path as security needs change
+20 dBm output power
• Eliminates the need for an external power amplifier
16-bit ADC
• Up to 14-bit ENOB for better analog resolution
AI/ML Hardware Accelerator
• Reduces current consumption for AI/ML at the edge
Preamble Sense
• Ultra low power receive mode
Sub-GHz Antenna Diversity
• 6-8 dBm better link budget (Sub-GHz only)
Segment LCD
• 4x40 segment LCD
High GPIO count
• Supports up to 49 GPIO

© 2023 Silicon Laboratories Inc.

Dual-Band
Multi-protocol
More GPIOs

Secure

FG28



FG28 Protocol Support

Protocol FG28

Amazon Sidewalk (Bluetooth LE + FSK) ✓

Wi-SUN ✓

WM-Bus ✓

CONNECT ✓

Proprietary ✓

Bluetooth LE ✓

Static Multi-Protocol
Amazon Sidewalk + 

Bluetooth LE
✓ (23Q4 Alpha)

Proprietary + Bluetooth LE ✓

Dynamic Multi-Protocol Proprietary + Bluetooth LE ✓

8 © 2023 Silicon Laboratories Inc.

§ Static Multi-Protocol
§ Device operates on only one network but can be switched 

between the supported protocols
§ Dynamic Multi-Protocol

§ Device can operate on multiple networks at the same time by 
switching the active protocol at pre-specified intervals



Battery Powered Sensor Node

H A R D W A R E  S O L U T I O N S

§ FG28
§ High GPIO count (49)
§ Superior RF performance (Link budget 

of ~146 dBm)
§ AI/ML accelerator for lower power 

consumption
§ Low active and standby currents for 

battery life optimization
§ Dual band support (Sub-G, 2.4G BLE)
§ Increased security with Secure Vault™ 

Mid and High options

D E S I G N  C O N S I D E R A T I O N S

§ Range - TX power, RX sensitivity

§ Cost – Highly integrated Wireless SoC

§ Battery Life – Long coin cell battery 

operation

§ Environmental conditions

§ Security

S O F T W A R E  S O L U T I O N S

R E C O M M E N D E D  K I T S

§ FG28
§ FG28-PK6025A Pro kit (+20 dBm)
§ xG28-EK2705A Explorer Kit

§ Amazon Sidewalk
§ KG100S-PK6130A Pro Kit

§ Amazon SIdewalk (FG28)
§ Complete application support with both 

Amazon and Silicon Labs supplied 
examples

§ Supported in Simplicity Studio with 
GSDK

§ Support for both Bluetooth LE and FSK 
PHYs

§ Power management solutions for low 
power by
§ Option to turn off the power to unused 

RAM blocks
§ Peripheral Reflex System (PRS)
§ Low Energy Sensor Interface 

(LESENSE)
§ Optimized analog peripherals for low 

power performance

Customer 
Application

Wireless 
Stack

RAIL

EFR32FG2x
SoC

Power Amp 
(PA)

BALUN

Ba
tte

ry

RF

Se
ns

or



Common Platform & Tools
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Wi-SUN SDK

Common Platform 
(GSDK + EFR32)

FLEX SDK

Sample App Customer
Applications

Network & Transport

Wi-SUN Link Layer

PHYs (FSK & OFDM)

RAIL

Common Bootloader

Amazon Sidewalk SDK

Sample
Apps Customer Applications

CONNECT Stack

Customer’s Stack

802.15.4-Like MAC

Proprietary PHYs : 2.4 GHz and Sub-GHz

RAIL

Common Bootloader

Sample App (Provided 
by Silicon Labs and 

Amazon)

Customer
Applications

Network & Transport (Bluetooth LE, FSK, CSS)

Amazon Sidewalk MAC Layer

PHYs (FSK & Bluetooth LE

RAIL

Common Bootloader

Customer 
Provided

Networking / 
Stack



Getting Started with FG28

§ Pro Kit § Explorer Kit § Radio Boards 

11 Silicon Labs Confidential

FG28-PK6025A (+20 dBm)
FG28-PK6024A (+14 dBm)

1x BRD4002A Wireless Starter Kit Mainboard
1x FG28-RB440xB 915MHz Radio Board
1x 915 MHz antenna
1x Flat Cable
1x 2xAA Battery Holder

xG28-EK2705A

1x BRD2705A Explorer Kit Board
1x USB Type C 

xG28-RB4400C (+14 dBm)
xG28-RB4401C (+20 dBm)

• 1x xG28-RB440xC 915MHz Radio Board
• 1x SMA Antenna connector



Supported Optional or
not mounted −   Not Supported

Explorer Kit

§ Lowest price point

§ On-board debugger and 
signal breakouts

§ Minimal on-board 
features

§ 3rd party hardware 
support

Dev Kit

§ Single device 
development board

§ On-board debugger and 
signal breakouts

§ On-board sensors

§ Impressive out-of-the-
box demos

Pro Kit

§ Modular development platform

§ Advanced development use 
cases

§ Energy profiling and external 
device debug

§ Ethernet for large network test

§ Designed to maximize reuse of 
EFR32 devices

Development Hardware Options

12 © 2023 Silicon Laboratories Inc.



Amazon Sidewalk is a new ecosystem 
for creating shared wireless networks 
connecting IoT devices at homes, and 
beyond the front door, across the entire 
neighborhood, and even the city.

Silicon Labs can accelerate the development of 
Amazon Sidewalk devices by making it possible 
for manufacturers to focus more of their resources 
on innovation and less on testing and integration. 
We have in-depth expertise in the underlying 
wireless protocols utilized by Amazon Sidewalk 
including Bluetooth® and sub-GHz protocols.

§ Complements existing IoT protocols
§ Allows device makers to connect securely 

without the need for dedicated gateways

Sidewalk Enables a Distributed Network Beyond the Front Door  

©2022 Silicon Labs Confidential13



§  Range extension

§  Frustration free setup / automatic 
connection

§  Remove need for proprietary gateway

§  Reliable connectivity where otherwise isn’t 
present today

§  Free alternative to transport data to the 
cloud

§  Transcend home ownership while device 
remains connected

Amazon Sidewalk Delivers Significant Value



Silicon Labs’ Amazon Sidewalk Portfolio
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2.4GHz Bluetooth LE Radio + MCU

Secure Vault-High 

Line Powered Devices

Ref. design for FSK/CSS with SX126x

Up to 1024 kB Flash

Up to 96 kB RAM

2.4GHz Bluetooth LE Radio + MCU

Secure Vault-High

AI/ML Capability

Ref. design for FSK/CSS with SX126x

Up to 1536 kB Flash

Up to 256 kB RAM

2.4GHz and Sub-GHz Radios + MCU

Secure Vault – High

AI/ML Capability

Up to 1024kB Flash

Up to 256 kB RAM

Support for FSK + Bluetooth LE (Alpha 
23Q2)

Bluetooth LE/FSK/CSS PCB Module

Fastest Integration Path

Includes BG21 + SX126x

Flash 1024 kB

RAM 96 kB

FG28



Sub-GHz Protocols Deep Dive

§ Synchronous protocol: always connected to GW
§ Connected through beacons every 10 seconds
§ Listening windows and transmission 

opportunities in between beacons
§ Different power profiles available
• Power profile 1: Configuration chosen by gateway
• Power profile 2: Configuration chosen by endpoint

§ Asynchronous protocol: connects when needed
§ Periodic listening windows (every 5 seconds)
§ Transmissions when needed
§ Different power profiles available
• Power profile A: RX windows depend on TX
• Power profile B: periodic RX

16 ©2022 Silicon Labs Confidential
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RX windowBeacon CCA

TX

ACK
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RX window

§ F S K  ( 9 0 0  M H Z ) § C S S  ( 9 0 0  M H Z )



Demo 1

View Demo in Recording



Q&A
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View Demo in Recording



Q&A
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That's a wrap! 

Watch all sessions on-
demand and keep an eye 
out for future series.

A V A I L A B L E  O N - D E M A N D
L P WA N  S E R I E S



J O I N  U S

August 22 – 23, 2023


