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Company Overview

= Pioneers in mesh networking (15+ years experience)
» Thread Group - Founding Member, Board of Directors, Chair of Technical Committee
= Zigbee Alliance - Board of Directors, Chair of Technical Committee

= Thread 1.1 certified platform
= Comprehensive portfolio of SoCs and Modules
= Preliminary support for dotdot = application layer

= Reference designs: Border Router, Home Automation, Connected Lighting
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Introducing Wireless Gecko...
Multi-Band, Multi-Protocol Wireless SoC for the loT
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ARM® Cortex®-M4

Multi-Band Radio
= 2.4 GHz, sub-1 GHz

Scalable Memory
= Up to 1 MB Flash / 256 kB RAM

Ultra low power

= Down to 63 pyA/MHz (active)
= Down to 1.3 pA (sleep)

= Integrated DC/DC converter
= Autonomous peripherals

Highly integrated

= +20 dBm PA

= 2.4 GHz balun

= Advanced crypto block




Wireless Gecko Starter Kit
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Silicon Labs Thread SDK

» |Integrated Stack
= Thread 1.1 certified
= Supports IPvé addresses and simple IP bridging
= Support for both SoC and NCP architectures

Customer
Application

Application

* Flexible, easy-to-use Layer (i.e. dotdot)
1.e. dotdo

= Simplified commissioning and security
= Seamless integration with AppBuilder
= Migrate from zigbee on the same hardware
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= Field Upgradable
= Qver-the-Air firmware updates (via dotdot)
= NCP firmware updates over serial interface

6LoWPAN

\e |IEEE 802.15.4

PHY (RAIL)

Hardware

Common Bootloader




Simplicity Studio ™

Wireless and MCU design made simple

= Common development environment
for MCU and Wireless products

= Eclipse-based IDE with
wireless stack support

= Complete Documentation
= Demos / Software Examples

= Advanced Tools
Energy Profiler
Network Analyzer
AppBuilder

Hardware Configurator

«=* Launcher - Simplicity Studio ™

File Edit Navigate Search Project Run Window Help
andycthe@gmail.com ~ 4+ 9, Search

J-Link Silicon Labs (440063176)

Preferred SDK: EmberZNet v5.7.3 Click here to change the preferred SDK.
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4[] EFR32MG 2.4 GHz19.5 dBm Radio Board (BRD4151A)
EFR32M B

Debug Mode: MCU Change
Adapter Firmware Version: 0v14p2b465 No local adapter firmware available. Download

~ B8.25pA 4.4 mw 459 mJ 3.01s  VMCU : ¢
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Console for interaction with the remote ds

“4fM8BB2 Data Sheet

he EFM8BB2, part of the Busy Bee family of MCUs, is a multi-
purpose line of 8-bit microcontrollers with a compr feature




Network Analyzer

= Network-wide view of all packet activity

V'I'lmcﬂmis Real time:Feb 23, 01:00:30 Nodes:22 Event:UDP Message 0O % EventDetail o
Cormupt: fieid length overfiow: 3 [at field: paylo|
MAC crypto: ROOT, 65 60 6265 72 20 454D 32

TR S S ‘ L. = Correlates network traffic into events

3:)0 3100 2.800 ﬂ:ll 1:00 ié;gbb_oﬂ %‘&:?s},ﬁ]
Yy £ £ 5 & =z | w o Custom decoding and filtering options

@ L * ® *

ek & L & » Log files accelerate Silicon Labs support

Time Duration Summary IPv6 Sec 1Pv6 Dest

e - » Uses unique Packet Trace Port feature

ps
116391695 0.002 CoAP ack 204 Changed i n 1) 2
116429630 0003 UDP 44469 -> 5683 [ i 2 . .
116439338 0002 CoAP ack 204 Changed /device/onoffout  [1]:b35cI11d3028:8... [1]:27e6:40023589197d 2 ] T t f
116516159 0003 UDP 44469 -> 5683 i n 2 WO wire interrace
116534515 0003 UOP 44469 > 5683 GA0023585157d_[1]:60b:elesiazaztab 2 ] ‘ i ] ' . X i .
116543928 0002 CoAP ack 204 Changed /device/onoffout [1 it 2 e Dag 177 et : n O k d d h l k l
e o i o e B : Tl e utputs every packet sent and received with link quality
116.565268 0003 UDP 44469 -> 5683 i 4 a2 2 90 3¢ 00 00 0D 18 <1
116578367 0002 CoAP ack 204 Changed /devi ka2 i 2 T . .
oo el ey Dirdiois DRSS | BpEugE e = Can be used to output application debug statements
116639332 0003 UDP 44469 -> 5683 [11:27e6:40023589197d  [1]:d33eA13248¢12% 2 A 0222 ey ridses
44 02 BE 88 D7 5A D .. Z
: 8 B6 64 65 76 .. .dev
Events otat90,433 shown1,0%9 Decoders: Ember P stack, Thread 099 O 69 63 65 08 6F 6E  ice.om
6F 66 66 6F 75 74  offout
Time Type Summary MAC Sec MACDest  Status + FF 30 AC 21 OC AC  .0.1..
™ u6sus1s Packet UDP 44469 -> 5683 0000 3000 field length overflow: 3 [at fiekd: payload... 74 93-R0_0N AL ks
L u6ssss Packet 802154 Ack 3C00 0000
116541931 Packet Baseband dropped Rx Baseband dropped
116543028 Packet CoAP ack 204 Changed /device/onffout 300 0000
116544471 Packet 802154 Ack 0000 3000
116550597 Packet CoAP ack 214 Changed /dence/onoffout 0Co0 0000
116551141 Packet 802154 Ack 0000 (e
116569268 Packet P 44469 -> 5683 0000 142 fieldlength overflow: 3 [at fid: peylosd_.
116369812 Packet 802154 Ack 1400 000
116578367 Packet CoAP ack 204 Changed /device/onoffout 1400 0000
116578911 Packet 802154 Ack 0000 1400 ‘:J o
116558302 Packet UDP 44469 -> 5683 0000 2000 field fength overflow: 3 [at field: paylosd._. ~1 [ 154 decrypted (1 more) )

Advanced tool for system-wide network debug and support




AppBuilder

&2 J-Link Silicon Labs (440057128)

&% General .HAL Printing == Plugins & Callbacks Other

¥ Bootloader Configuration
Bootloader: ~ Default: Application B

¥ Serial Configuration

P Generate

Application serial port: | Default: USARTO (port 1) Baud rate (bps):  Default: 115.2k B

Virtual UART (port 0)  RX mode: | Default: FIFO (bytes) B RX size: 107
RX mode:  Default: FIFO (oytes) B RX size: 128

¥ Board Header Configuration

USARTO {port 1)

Default (BRDA151A: EFR3ZMG 2.4 GHz 19.5dBm (SLWSTKE000A])

¥ Hal Options

RAM retention = All RAM retained

¥ Hardware Configurator Interface
Aanage integration bet your project and Hardware Configurator inside Simplicity Studio.

"] Enable integration with Hardware Configurator
Architecture-specific hardware configurator template files:

> @ EFR32MG1P732F256IM32

» @ EFR32MG1P132F256GM48

b @ EFR32MG1P132F256GM32

» @ EFR32MG1B632F256IM32

b B EFR32MG18132F256GM4B

> @B EFR32MG1B132F256GM32

b @B EFR32MG1PE3IZF2566M32

b il CCD2 M1 DIADCIEECAAR

TX mode:  Default: FIFD (bytes) B TXsize: 100
TX mode:  Default: FIFD (oytes) B TXsize: 100

= Rapid application development
= Ready for certification “template applications”
= Framework of easy-to-use callbacks and plug-ins
= Selectable profiles easily pulled into application

= Simple GUI to configure devices + network
= Device type, commands and behaviors
= Network forming and joining behaviors
= Security modes and operation

= Easy vendor customizations
= Add vendor-specific code to complete the application

Generates certifiable applications and reduces time to market




Energy Profiler

Energy Profiler - C:SiliconLabs\SimplicityStudio\v4\developer\sdksiefm32\w2\emlib\src\em_lcd.c - Simplicity Studio @
File Run Help

— Improve battery life
@ N Z‘ °°°I‘E—“‘e-° X - . . . . .
B.Z-SMA 4.4-mW 4‘.59mJ 3.01; ;rncu ! " Ave 1 puslic cless Intlistiera( S]mple energy Opt]mlzatlon and debugg] ng

48 private int[] iValues;
50 pA mW 4537w 10228 ms X - public vold sdd(int X3
v £ if(iSize == iValues.length) . .
51 resize();
R Analyze real-time current consumption
53 ivalues[iSize] = x;
54 isizer+;

R Correlate energy consumption to code

4 System.arraycopy(iValues, @, temp, 8, iValues.length);
) iVelues = temp;

3 public String toString (){

5 String result = "size: " + iSize + ", elements: [*;
6 forint i = 8; i < iSize - 1; i+)

result += ivalues[i] + ", ";
8 if(isize > @ )
69 result += iValues[iSize - 1];
e result += "1";
gl return result;
2 3
74 public String toStringUsingStringBuffer(){
5 public void add(int x){
6 if{iSize == iValues.length)
resize();
me ¥ girg_hand - p—— - 78 String result = "size: " + iSize + ", elements: [";
79 public class IntListVer2{
1] private int[] iValues; -
Energy profile (live) % . Energy profile (range) = 8 public void sdd(int x)
| 82 if{iSize == iValues.length) *
Function Energy Contribution (%) ¥ 81 resize():
‘\"‘r fundion_name 512 pW 30% 84 assert @ <= iSize &L iSize < iValues length;
85 iValues[iSize] = x;
Y function_name 512 pw 24% ] 86 iSizer;
| function_name 512 4W 15% ) :”m Vot resize0) ¢
function_name 512 pw 9% [ 1 e int[] temp = new intliValues.length « 2];
- w System.arraycopy(iValues, @, temp, @, iValues. length);
function_name 5.12 pw 4% EE 1 a9 iValues = temp;
function_name 512 W % s
function_name 5.12 pw 1% C 1 ‘ b

Advanced real-time energy profiling tools for optimization and debugging
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