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A leading provider of silicon,  
software and solutions for a 
smarter,  more connected world

▪ Core competencies in mixed-signal and RF integration

▪ A track record of multiple industry firsts, 
transforming and  disrupting large markets

▪ Focus on high-quality, diversified markets 
positioning us  well for sustainable growth

▪ Scalable, fabless manufacturing model
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We are the Leader in IoT Wireless Connectivity

Innovation
▪ Enabling wireless adoption and time-to-market

Longevity
▪ Commitment to IoT and our customers

Platform
▪ Breadth and depth of wireless solutions

Series 2
▪ Further advancing what is possible in the IoT



The industrial automation value chain
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Asset Tracking
▪ Protect your workforce, 

equipment and inventory 

across large areas with 

advanced, reliable wireless 

devices that power real-time 

location systems (RTLS)

How It Works
▪ Asset tags broadcast Bluetooth 

beacons in manufacturing 

facilities

▪ Bluetooth mesh or Sub-GHz 

nodes receive beacons and 

passes location data to a 

gateway

▪ Gateway sends relevant asset 

location information to a cloud 

application



Connected Lighting

Reduce energy consumption, 
customize settings by work area, 
and control lighting from remote 
locations

How It Works
▪ Large scale mesh network 

connects lights, luminaires, 

controls and switches

▪ Bluetooth mesh, Sub-GHz, 

Thread or Zigbee technologies 

are ideal for mesh networking

▪ Multiprotocol connectivity 

enables a multi-function IoT 

wireless backbone



Smart Energy 
Management

Generate electricity and heat 
water with a wireless smart 
energy system that provides 
factory operators the ability to 
reduce costs and better manage 
energy usage  

How It Works
▪ Industrial-grade LPWAN 

provides connectivity to solar 

panels, smart meters, 
thermostats, HVAC and 
environmental sensors 
throughout the facility

▪ Multiprotocol Sub-GHz and 
Bluetooth IoT wireless network 
provides simultaneous long-
range device-to-device 
communications and direct 
smartphone connectivity

▪ Direct smartphone control 
simplifies device set-up, 
monitoring, and maintenance



Process 
Automation

Connect machines, devices, 
sensors and people to a system 
that automates factory tasks 
including production, 
maintenance, quality control, and 
reporting

How It Works
▪ LPWAN or mesh networks 

provide the wireless reach to 

factory automation sensors 

located throughout the 

premises

▪ Bluetooth mesh, Sub-GHz, 

Thread or Zigbee all meet the 

needs of low-power sensor 

applications

▪ IoT gateways provide cloud 

connectivity and enable 

remote management



M O N I T O R I N G I N T E R FA C I N G N E T W O R K I N G

Industrial automation segmentation
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C O N F I D E N T I A L I T Y

Ensures the data is only 
readable by the proposed 

destination

Why is security important in industrial automation?

A U T H E N T I C AT I O N

Ensures the supposed sender is 
the real sender

I N T E G R I T Y

Ensures the information 
contained in the original 

message is kept intact

P R I V A C Y

Ensures only the desired end 
devices and gateways are part 

of the network
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The 4 Main Features of IoT Security



The Benefits of Mesh Networks

▪ Extend the range of connections from gateways 
or mobile devices with multi-hop communication

▪ Reduce power consumption in a system with 
shorter transmission distances between devices

▪ Increase system scale by supporting hundreds of 
devices in a single subnet

▪ Improve system reliability with self-healing 
networks that overcome node failures

▪ Deliver optimal responsiveness with device to 
device communication 
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Star Network

Mesh Network



Series 1 Gecko Wireless MCUs

Zen Gecko ✓
256 – 512 kB Flash
Up to 13 dBm
Sub-GHz
QFN32, LGA64

Mighty Gecko ✓ ✓ ✓ ✓
256 – 1024 kB Flash
Up to 19.5 dBm
Sub-GHz + 2.4 GHz
QFN32, QFN48, BGA125

Blue Gecko ✓ ✓
128-1024 kB Flash
Up to 19.5 dBm
2.4 GHz and Sub-GHz
QFN32, QFN48, WLCSP43, BGA125

Flex Gecko ✓
32-1024 kB Flash
Up to 19.5 dBm
Sub-GHz + 2.4 GHz
QFN32, QFN48, BGA125
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Silicon Labs Bluetooth Software: Bluetooth 5.1

▪ Bluetooth 5.1 

▪ AoA

▪ GATT caching

▪ Bluetooth 5

▪ 1M, 2M and LE Coded PHYs

▪ Extended advertising: large packets and all channels and PHYs

▪ Periodic advertising

▪ Advertisement sets & scan event reporting

▪ Bluetooth 4.2 features

▪ LE Secure Connections and LE Dual Topology

▪ LE Data Length Extensions and LE Privacy 1.2 (slave) and whitelisting

▪ Central/Peripheral/Advertiser and Scanner

▪ Up to 16 connections and 5 advertisement sets

▪ Any combination of advertiser, scanner and LE connections or mesh

▪ Any GATT based service or profile

▪ Secure OTA over GATT

API

Application

Gecko Bootloader

Bluetooth Link Layer

GATT

Mesh
stack

Bootloader

API

Point to Point Star LE dual topology

Master SlaveMaster/Slave

Mesh Beacon

Mesh Profile
(bearer, network, transport)

SM

Mesh Model

ATT

GAP

LE
stack

Mesh



A Wireless Solution For Every Application
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Time-to-marketDesign flexibility

Wireless Xpress

Complete configurable solution

Optimized for select use cases

Zero programming 

Pre-certified

Module

Design flexibility

Serves full range of use cases

Programming required 

Pre-certified

SoC

Maximum design flexibility

Serves full range of use cases

Programming required

Certification required



Bluetooth Xpress Modules

▪ Out-of-the-Box Bluetooth to UART cable replacement

▪ No firmware development needed

▪ Built-in Xpress streaming service for data transfer

▪ Streamlined framework for mobile app development

▪ Xpress Configurator tools for graphical feature configuration

▪ Built-in antenna and certifications for fastest time to market

▪ Bluetooth features

▪ 1M and 2M PHYs

▪ Up to 40kbps throughput

▪ LE Secure connections and privacy

▪ Custom Bluetooth service for data streaming

▪ Operates in either central or peripheral role

▪ Transmit at +8 dBm

▪ Interfaces

▪ UART-to-Bluetooth data interface

▪ Simple Xpress command API for configuration and control

▪ Additional pins for connection state control

▪ Configurable BLE throughput, GPIO and status LEDs 
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BGX13P PCB module |  BGX13S SiP Module

https://www.silabs.com/products/wireless/bluetooth/xpress/bgx13p
https://www.silabs.com/products/wireless/bluetooth/xpress/bgx13s




▪ https://www.youtube.com/watch?v=W7qs_NGS1bU

Getting started with Bluetooth Xpress

https://www.youtube.com/watch?v=W7qs_NGS1bU


Thunderboard Sense 2

▪ Adds EFR32xG12 SoC with Bluetooth 5, 256kB RAM and 1M Flash

▪ Bluetooth 5 (2M and Æ) and Bluetooth mesh capable

▪ Digital PDM microphone

▪ Magnetic Hall effect sensor

Thunderboard Sense 2 IoT Kit
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Kit OPN Target Device SRP New SRP

SLWSTK6020B EFR32BG13, BGM13, BG1 $149 $99

SLWSTK6023A EFR32BG21, BGM21 N/A $99

SLEXP8027A BGX13P $46 $19.99

SLTB004A Thunderboard Sense 2 $36 $19.99

https://www.silabs.com/products/development-tools/thunderboard/thunderboard-sense-two-kit
https://www.silabs.com/products/sensors/magnetic


Zigbee Overview
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▪ Zigbee 3.0
▪ Unification of Zigbee profiles

(except Smart Energy and RF4CE)

▪ Enhanced networking and security

▪ Backwards compatible

▪ Mandated since May 2017

▪ Zigbee Smart Energy 1.4

3.0

+
HA 1.2 Light Link



SE1.4 – Communications Hub Architecture

➢All devices appear on a single ZigBee Smart 
Energy 1.4 HAN

➢Single ZigBee stack manages all ZigBee
network traffic on both frequencies

➢Both radios able to receive simultaneously

➢Application does not know or care which 
frequency a device is on

SE 1.2 App

ZigBee PRO Network 
Stack

IEEE 802.15.4 MAC

2.4GHz PHY 868MHz PHY

EFR32

Si4468

Comms Hub App

3G Module

SPI

UART (EZSP)
Single 
ZigBee
HAN/
Device 

Comms Hub

Gas Meter
(868MHz)

Display (868MHz)

Display
(2.4GHz)

Electric Meter
(2.4GHz)

Single 
ZigBee Stack 
(multi-PHY)

868MHz 2.4GHz 

RF Mesh
(NAN)



Application

Customer Application Customer Application Customer Application

Customer Application

GATT
(profiles / services)

Mesh Models
(e.g. lighting)

Application Layer 
(e.g. dotdot, CoAP)

Application Profile
(e.g HA1.2, ZLL, dotdot)

Network / 
Transport

Bluetooth
LE Core

Bluetooth Mesh 
Core

UDP

zigbee Core Stack Connect Stack Customer 
Proprietary 

Stack

IPv6, Mesh Routing

6LoWPAN

Link Bluetooth Link Layer IEEE 802.15.4 MAC IEEE 802.15.4 MAC
IEEE 802.15.4

like MAC

Physical Bluetooth PHY 
(2.4 GHz)

IEEE 802.15.4 PHY 
(2.4 GHz)

IEEE 802.15.4 PHY 
(2.4 GHz)

Proprietary PHY 
(2.4 GHz or Sub-GHz)

Platform

RAIL RAIL RAIL RAIL

Common Bootloader Common Bootloader Common Bootloader Common Bootloader

Proprietary Solutions - The FLEX SDK

FLEX SDK



▪ Time-sliced operation between
2 stacks running on Micrium RTOS

▪ Enables direct phone connectivity
for local control and diagnostics

▪ Maintains critical Bluetooth 
connection interval timing

▪ Sleep mode support for low power

Dynamic Multiprotocol (DMP)
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Advanced system-wide network debug and support

Network Analyzer

▪ Network-wide view of all packet activity

▪ Correlates network traffic into events

▪ Custom decoding and filtering options

▪ Log files accelerate Silicon Labs support 

▪ Uses unique Packet Trace Port (PTI) feature

▪ 2-wire interface

▪ Outputs every packet TX/RX with link quality

▪ Can be used to output application debug statements
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Network Analyzer
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Differences between using PTI and sniffer

▪ Advantages when capture packet trace using PTI directly

▪ EZSP trace (super important to debug host/NCP issues)

▪ API trace and debug prints(enable the debug extended library 
plugin)

▪ Dropped/corrupted packets (could provide useful hints in 
debugging certain tricky problems) 

▪ Know what the radio sends/receives without extra work 

▪ Can capture from multiple nodes simultaneously



Energy Profiler

▪ Improve battery life

▪ Simple energy optimization and debugging

▪ Analyze real-time current consumption

▪ Correlate energy consumption to code
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Advanced real-time energy profiling tools for optimization and debugging



The First Series 2 SoCs : EFR32xG21

Enabling next-generation connected products

Application Optimized
Optimized for line-powered mesh devices 

Small form factor 4 mm x 4 mm QFN32

Reduced external BOM cost

ARM Cortex-M33
80 MHz

FPU and DSP

Up to 1024 kB of flash and 96 kB RAM

Dedicated Security Core
Enhanced crypto

True random number generator (TRNG)

Secure boot

Secure debug unlock

Wireless Gecko
Series 2

High-Performance Radio
Up to + 20 dBm output power

-104.9 dBm sensitivity @ 125 kbps GFSK

-104.5 dBm sensitivity @ 250 kbps O-QPSK

-97.5 dBm sensitivity @ 1 Mbit/s GFSK

Improved blocking performance

Low Active Current
8.8 mA RX (1 Mbit/s GFSK)

33.8 mA TX @ 10 dBm

50.9 µA/MHz

World Class Software
Zigbee 3.0

Thread

Bluetooth LE

Bluetooth mesh

Dynamic multiprotocol





▪ https://www.youtube.com/watch?v=Lzf6MBNLU9Y&t=4s

Wireless Gecko Series 2 100M range test

https://www.youtube.com/watch?v=Lzf6MBNLU9Y&t=4s


Silicon Labs: Advancing what’s possible in the IoT 

▪ Expertise: 20+ years providing RF solutions with more than 
750 million deployed wireless nodes worldwide

▪ Security: Providing enhanced security features that help 
developers increase consumer trust in connected products

▪ Platform: Simplifying IoT product design with highly-
integrated devices, reusable software and advanced 
development tools



Thank you!
W W W. S I L A B S . C O M

Silicon Labs 
Facebook

Silicon Labs 
Community

http://cn.silabs.com/

