Tech Talks LIVE Schedule — Presentation will begin shortly

techm

NEW Wireless Connectivity Tech Talks

&= SILICON LABS

Tuesday, October 12
Tuesday, October 26
Tuesday, November 9
Tuesday, November 23

Tuesday, December 7

Tuesday, December 21

Develop Wi-Fi RS9116 within Simplicity Studio

How Unify SDK helps manage Multiple Protocols

Walk through Silicon Labs' new support for Apple HomeKit
New Bluetooth Mesh Light & Sensor Models

Learn more about Matter Development for the Holidays

Secure 10T Products with Customer Programming Manufacturing
Services (CPMS)

Respond to the poll to enter to

win an RS9116 Evaluation Kit

Recording and slides will be posted to:
www.Silabs.com/training
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http://www.silabs.com/training

SILICON LABS tech trlks

Develop Wi-Fi RS9116 within
Simplicity Studio
Kyle Dando
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Why Wi-Fi?

[ ® ( r \\
>, | § ‘ L4 N
( - /8 @:_/ N
/" llf \ < i l
Sof ~x z f‘ . . —
) " ‘ N
e g (= ) -,
= _| :
< — < @ P 4 .E?’T
g ;

Wi-Fi is the ubiquitous wireless standard
Connects wireless ‘things’ to the Internet
Most effective cost basis

Massive annual deployments

« 3-4Billion units per year
(includes Smartphones etc.)

« 800M are “things” (loT type products)
- 200M are battery powered
Designed to be scalable

« High bandwidth — streaming video

« Low bandwidth — command/control
& sensors

Compatible with all major ecosystems
« (Google, Amazon and others)

Supports all upcoming initiatives
« Project Matter (formerly CHIP)
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Wi-Fi in loT

= Traditional Wi-Fi is not suited for loT

: « For infrastructure, high bandwidth or
= mains powered devices

« With highly resourced hardware
(memory, CPU)

= |0oT designs have unique challenges
« Wireless, networking stack integration
« Cloud connectivity to multiple could providers
« Security from online and physical attacks
« Limited device resources (MCU, memory, etc.)
- Battery powered applications require low power
« Infrequent battery charging or replacements
« Challenges from crowded RF spectrum
« Limited easy-to-use user interface options

« Cost constrained devices
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RS9116: Optimized Wi-Fi for the IOT

loT End Nodes

Ultra-Low Power Wi-Fi + BT/BLE 5
for Always-on IoT Devices

= Multi-protocol Support
Wi-Fi 4 (2.4/5 GHz)
Bluetooth 2.1 + EDR
BLE 4.0/4.1/4.2/5.0

= Ultra-Low Power

55 pA Standby Associated at 1s
listen Interval

1Mbps Listen current: 14 mA
Deep Sleep Current: <1 pA

<8mA TX in BT5 mode at
2Mbps

= Wi-Fi Radio

+20 dBm TX

-98 dBm RX

20 MHz Bandwidth

1Mbps to MCS7 data rates
= BT/BLE Radio

+20 dBm TX

-95 dBm RX (LE)

-106 dBm RX (LR)

Dual mode Bluetooth 5

125 kbps to 2Mbps BLE rates

World Class Software
Transceiver and Full NCP modes

Open-Source Linux driver for
transceiver mode

Integrated Wi-Fi, BT/BLE stack

Integrated Networking stacks

Cloud connectivity

Support for Simplicity Studio
Compact Size

7x7 mm 2.4GHz QFN ( QMS IC)

4.63 x 7.9 mm 2.4GHz SiP

9.1 x 9.8 mm 2.4/5GHz SiP
Security

WPA/WPA2-Personal, WPA/WPA2
Enterprise for Client (WPA3 in
roadmap)

Accelerators
AES128/256 in Embedded Mode
Certifications

FCCI/IC/CE certified modules
(TELEC, SSRC in roadmap)

BTSIG certification
Wi-Fi alliance certification (roadmap)
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RS9116 Benefits

= Industry leader in Low power Wi-Fi + BT/BLE 5

A I J \\ » 55uA stand-by associated current at DTIM10
o

= Industry leader in small form-factor design (4.63mm
X 7.90mm)

= Integrated wireless stacks, networking stacks, cloud
connectivity and security

Ultra-Low Power Consumption for = Integration with Silicon Labs’ MCU/Wireless
Battery Operated Devices solutions, Simplicity Studio v5 (SSv5)
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RS9116 SoC Block Diagram

ThreadArch® Wireless Processor Energy Management Security

ROM DCDC LDOs Standby
Converter
Sleep
- SRAM -

Wireless Peripherals Host Interfaces Flash Radio
Ultra Low SDIO USB
Power
GPIOs
QSPI
Flash

SPI UART
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Supported Chip and Module Packages

Package

Size

Format

Focus Market

Wi-Fi Support

Bluetooth Support
Antenna

Temperature Range
Regulatory Certifications*

Compliance Certifications

QMs IC

B00 Module

CCO0 Module

CC1 Module

QFN 84 pin

LGA 126

LGA 173

LGA 107

7 X7 x0.85mm

4.63x7.9x0.9mm

9.1x9.8x1.2mm

15x15.7x2.2mm

SoC SiP SIP PCB Module
Home, Industrial Wearables Industrial, Medical, Home Industrial, Medical, Home
B/G/N B/G/N A/B/G/N A/B/G/N

5.0 (BT + BLE)

5.0 (BT + BLE)

5.0 (BT + BLE)

5.0 (BT + BLE)

No

No

No

Yes (PCB & u.FL)

-40°Cto +85 °C

-40 °Cto +85°C

-40 °Cto +85 °C

-40 °Cto +85 °C

N/A

FCC, IC, CE

FCC, IC, CE

FCC, IC, CE

BTSIG

BTSIG

Single Band (2.4GHz)

BTSIG

BTSIG

Dual Band (2.4/5GHz)

(*)Note: TELEC and SRRC for modules are in roadmap
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RS9116 n-Link (Transceiver) Overview

Host MCU/MPU

Customer Application

Network Stack
(including security, cloud connectivity)

BT/BLE 5 Stack

& Profiles R

Kernel Drivers

I

RS9116 n-Link

Host Interface F/W-SDIO 2.0 & USB HS

BT5.0/5.1 Wi-Fi MAC & Co-Ex
Controller PHY HAL \EREEER

RS9116H/W
(Mac/PHY (2.4/5 GHz Wi-Fi, BT/BLE 5))
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Linux OS:; SDIO 2.0 and USB HS host interfaces

Operating Modes
« Wi-Fi Station, Wi-Fi Access Point, BT/BLE 5

- Wi-Fi Station + BLE 5, Wi-Fi Station + BT, Wi-Fi Station
+ BT + BLES

« Provisioning using Wi-Fi AP or BLE modes

Multiple power modes for reducing system
power

2.4 and 5 GHz Wi-Fi Support
- Personal and enterprise security
- Enterprise security with TLS 1.2, TTLS, PEAP

« WPA/WPA2 are supported; WPA3 and WPA2
enhancements in roadmap

Interfaces with Bluetooth stack using HCI
interface

- BTEDR 2.1, BLE 4.0/4.1/4.2, BLE 5

« Support for BLE long range, data rates up to 2 Mbps
« BLE dual role (central and peripheral) support

« Support for BT dual-mode (BT + BLE simultaneously)

&= SILICON LABS



RS9116 WiSeConnect (Full NCP) Overview

Host MCU/MPU

Customer Application BLE Profiles

Simplified API, AT Commands

RS9116 WiSeConnect

Host Interface F/W- SPI, UART & USB-CDC

Network Stack
(including security, cloud connectivity)

BT/BLE 5
Profiles

BT5.0/5.1 Wi-Fi MAC & Co-Ex
Controller PHY HAL \EREEE

Wi-Fi Stack

RS9116H/W
(Mac/PHY (2.4/5 GHz Wi-Fi, BT/BLE 5))
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Integrated stacks and profiles
- Wi-Fi stack, BT/BLE stack and profiles

« TCP/IP (IP v4) Networking stack with SSL 3.0/TLS 1.2, HTTP/HTTPS,
Websockets, DHCP, MQTT Client; TCP/IP bypass mode (networking
stack runs on host)

« SPI, UART, USB-CDC host interfaces

Operating Modes

- Wi-Fi Station, Wi-Fi Access Point, BT/BLE 5

« Wi-Fi Concurrent Station and Access Point

- Wi-Fi Station + BLE 5, Wi-Fi Station + BT, Wi-Fi Station + BT + BLE5
- Provisioning using Wi-Fi AP or BLE modes

Multiple power modes for reducing system power

2.4 and 5 GHz Wi-Fi Support

- Personal and enterprise security

- Enterprise security with TLS 1.0, TTLS, PEAP

- WPA/WPA2; WPA2 enhancements and WPAS3 in roadmap
Bluetooth and BLE Support

- BT EDR 2.1, BLE 4.0/4.1/4.2, BLE 5

- Support for BLE long range, data rates up to 2 Mbps

- BLE dual role (central and peripheral) support

- BT Profiles: GAP, SDP, SPP, RFCOMM, L2CAP

- BLE Profiles: GATT, GAP, PXP

« Support for BT dual-mode (BT + BLE simultaneously)
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Development: Evaluation Kits

Same EVK for Transceiver and Full NCP

All accessories and software included
- Sample examples for reference

Adaptor card for interfacing with EFx boards and
SSv5

OPNs for Single and Dual Band EVKs
. Single Band (QMS): RS9116X-SB-EVK1

. Single Band (B00): RS9116X-SB-EVK2

« Dual Band (CC1) RS9116X-DB-EVK1
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Development: GitHub Repo

O Why GitHub?

Team Enterprise

Explore

Marketplace Pricing

Sign in ‘

A SiliconLabs / wiseconnect-wifi-bt-sdk ' public

<> Code

() Issues

i Pullrequests 1

jJ

(¥ Actions [ Projects 00 wiki

¥ 1branch

master - 4 tags

wifi-ci-agent WiSeConnect release: 2.4.1.

examples
firmware
platferms
rasources
sapi
third_party
utilities
readme.md

templates.xml

readme.md

@© Security |~ Ins

Examples & Documentation Update #1.

WiSeConnect release: 2.4.1

WiSeConnect release: 2.4.1

WiSeConnect release: 2.4.0

WiSeConnect release: 2.4.0

WiSeConnect release: 2.4.1

WiSeConnect release: 2.4.0

WiSeConnect release: 2.4.0

WiSeConnect release: 2.4.0

WiseConnect release: 2.4.1

ights

. Examples & Documentation Update #1.

. Examples & Documentation Update #1.

WiSeConnect Wi-Fi and Bluetooth Software

WiSeConnect documentation is available online ...

Evaluation Kit User's Guide

Example Documentation

Application Notes

Release Notes

Getting Started with WiSeConnect

Simple APl (SAPI) Reference Guide

AT-Command Programmers Reference Manuals

78d7cdz on Sep3  {©) 5 commits

3

3

last month
last month

menths ago

3 months ago

last month

menths ago

3 months ago

months ago

last month

Q Motifications

About

Wi-Fi and Bluetooth host drivers and
examples for Silicon Labs R58116 Wi-
Fi/Bluetooth solution

iot aws-sdk wifi bluetooth ble

bluetooth-low-energy bluetooth-le

wifi-modules

[ Readme

Releases

Cdtags

Packages

Nao packages published

Contributors 2
’ jeack-me Jason Crawford

silabs-daveclark David Clark

Languages

Other 1.1%

T Star

2

% Fork
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Development: Simplicity Studio IDE

B Wi-Fi-TechTalk - Simplicity Studio™ X
File Edit Navigate Search Project Run Window Help
A Welcome D Recent i Tools L Install Preferences T # Launcher Simplicity IDE % Debu
) # L = 0 Simplicity 9

B Debug Adapters
EFR32xG21 2.4 GHz 20 dBm Radio Board (BRD4180B)
OVERVIEW EXAMPLE PROJECTS & DEMOS DOCUMENTATION COMPATIBLE TOOLS
Run a pre-compiled demo or create a new project based on a software example.

5 resources found

Filter on keywords
Wi-Fi - AWS |oT Device Shadow
Creates an AWS loT 'thing’ that connects to the AWS IoT device shadow service using the MQTT protacol
Demos @

Example Projects ®
Wi-Fi - Deep-Sleep UDP Client

What are Dema and Example Projects?
o e Proy Connects to a Wi-Fi Access Point in deep-sleep mode and intermittently wakes to send UDP packets

~ Technology Type @ Clear Filter
0 Amazon ©) Wi-Fi - Firmware Update via TCP Server

Bluetooth (0) Wirelessly updates the RS911x firmware from a remote TCP server

Bluetooth Mesh (0)
My Products

~ & My Products 1
EFR32xG21 2.4 GHz 20 dBm Radio Board (BRD41808)

HomeKit (0) Measures Wi-Fi transmit/receive throughput performance using a remote iPerf client/server

Platform (0)

O
O
Enter product name [ Baotloader (0) Wi-Fi - Throughput Test
O
(]
O

Proprietary (0) Wi-Fi - Transmit Performance and Regulatory Testing
[ Thread (0) Configures the device in a transmit mode that is used for transmit performance and regulatory certification testing (FCC, ETSI, CE, etc))

[J wiFi(s)
[J zigbee (0)

~ Provider @ Clear Filter
[ Gecko SDK Suite v3.2.1 (149)
WiSeConnect W-Fi/BT SDK (5)

v Quality @ Clear Filter

kyle.dando@silabs.com ~ @ 2021 Silicon Labs|
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Develop Wi-FI RS9116 within Simplicity Studio

EFR32xG21 2.4 GHz 20 dBm Radio Board (BRD4180B)
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Development Demo: RS9116 Throughput

16 Silicon Labs Confidential

iPerf remote
server address

AB.CF

iPerf running on remote computer

Access Point

Wireless -

i | Wired/ Wireless AP IP Address
) | L
Remote computer ;
ot 3 © Wired / Wireless

Host MCU (EFR32) RS9116 WiSeConnect Module

| Host Intortace - SPI

PC / Laptop R~
> .

iPerf Server

address
AB.C.G
Power & Data (USB)

RS9116's IP
Address

AB.CD

>
»

i

iPerf running on same computer along
with Simplicity Studio v5
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Development Demo: RS9116 Throughput

/dﬁ-nrechmk - Simplicity Studio™ = R\

File Edit Navigate Search Project Run Window Help
1 Welcome O Recent i Tools L Install % Preferences % | # Launcher {} Simplicity IDE # Debug

3 No Adapters s XCAXXOvODBE®"0

Welcome to Simplicity Studio

Everything you need to develop, research, and configure devices for loT applications.

My Products S+XQEE"0
| Enter product name

My Products 1

kyle dando@silabs.com ~ NS 165 © © 2021 Silicon /w/
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Wrap Up: Resources

= www.Silabs.com/wi-fi
« Introduction to Products, Kits, and Software

» docs.silabs.com/RS9116/

« Software documentation
« Quick Start Guides (i.e. Getting Started with EFx32 Host / STM32 Host)

= community.silabs.com

« Wi-Fi community forum for questions, articles, projects

= www.github.com/SiliconLabs
« wiseconnect-wifi-bt-sdk : Host drivers and examples for RS9116 Wi-Fi/Bluetooth solution

= workswith.silabs.com
« WFI-101: Future of Wi-Fi in Low Power 10T Devices
« WFI-201: Optimizing Battery Lifetime in Wi-Fi Applications

= Prior Tech Talks
« QOverview of Silicon Labs Wi-Fi Solutions

18
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http://www.silabs.com/wi-fi
https://docs.silabs.com/RS9116/
https://community.silabs.com/s/topic/0TO1M000000qHcXWAU/wifi?language=en_US
http://www.github.com/SiliconLabs
https://workswith.silabs.com/
https://workswith.silabs.com/agenda/session/558375
https://workswith.silabs.com/agenda/session/556932
https://www.silabs.com/support/training/wi-fi-overview

Summary

19
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RS9116

= Industry leader in Low power Wi-Fi + BT/BLE 5
» 55uA stand-by associated current at DTIM10

= Industry leader in small form-factor design (4.63mm
X 7.90mm)

= Integrated wireless stacks, networking stacks, cloud
connectivity and security

= Integration with Silicon Labs’ MCU/Wireless
solutions, Simplicity Studio v5

@Bluetooth @ Proprictary  fHREAD (Fi) @ zigbee @WAVE‘
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Join our next Tech Talk

techm

WEBINAR

How Unify SDK Helps Manage
Multiple Protocols

Register Now &= SILICON LABS
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Q&A
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THANK YOU




