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&

&

4 %
E14EE 2.4 GHz 5137
Up to +8 dBm TX
-98.9 dBm RX @ BLE 1 Mbps
-106.7 dBm RX @ BLE 125 kbps
MCUR#%

ARM Cortex®-M33 (76.8 MHz with FPU &
DSP)

W&
Up to 64kB RAM
Up to 768kB Flash
B{Rzh#E
1.1 yA EM2 with 8 kB RAM retention
41TmATX @ 0dBm
3.6 mA RX (BLE 1 Mbps)
EQUWNETS
Bluetooth 5.3 (1M/2M/LR), Bluetooth mesh
Zigbee 3.0
Proprietary 2.4 GHz
ThEEF EHISIMR
16-bit ADC, USARTSs, I12C, I12S, PDM, Timers
HE
2.3x2.6 WLCSP (19 GPIO) +85°C
4x4 QFN32 (18 GPIO) +125°C
5x5 QFN40 (26 GPIO) +125°C

ERBFH

WINHIIME R
2.3 x 2.6 WLCSP package'
R &R IR ST 35
DCDC Buck/Boost
- Supports 1.7 to 3.6 volts
Supports 0.8 to 1.7 volts
HRTeM
- Secure Vault™ Mid
- Tamper detect
Customer Key Management w/PUF
it
« Coulomb counter
KefES| B (BOOST_EN)
- Enables <20 nA for long-term storage
« Up to 10 years of shelf storage
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DC-DCH E¥:ih3s

- EASEE:0.8V~1.7V

Voltage
o IEANXHE B E BB A 2 5
- Silver Oxide: ~1.2to 1.65V e —lt_:i;:'lc:nrji::hionvl
- FMEER / A SR EBAY2A/3ARM: ~0.9t0 1.5V - A
- ECHHRE Buck i, ~SPT— —
= TN N = e O uc — 28— PN | _Lithium-sulphur
- SKIERR BB EKTIER operation . i S dioxide
- BEKRES|HH LR (Shelf Mode) h -Lithium-manganese
20— \ .
—t—Sealed lead-acid
j 1.8
" 4%
B —Silver oxide
oog.t _<
operation —Nickel-cadmium

—Alkaline manganese
dioxide
—Zinc-carbon
—Mercuric oxidy

| | | | | | | | | Zinc-air

0 10 20 30 40 50 60 70 80 SO 100 Y

Capacity discharged (%)
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Secure Vault™ — R IFPYEX 1%

Base Mid High Feature

True Random Number Generator

Crypto Engine

Secure Application Boot

— VSE/HSE HSE Secure Engine

— v v Secure Boot with RTSL
Cg

— v v Secure Debug with Lock/Unlock

— HSE & xG27 v DPA Countermeasures

— xG25, xG27 xG25 E-Tamper

— xG27* v PUF Support (Seed Key to AES) iﬁi‘l‘?éﬂ@%ﬁm

N

— — v Anti-Tamper 1&%
Y are:

— — v Secure Attestation

— — v Secure Key Management

— — v Advanced Crypto

EFR32BG27
EFR32MG27
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paeEZ2 e — DPA Countermeasures

LOCAL ATTACK VECTOR

A Differential Power Analysis (DPA) attack Meonitoring electromagnetic radiation and

requires hands-on access to the device. fluctuations in power consumption during
crypto operations may reveal security keys
and other data.

8 ©2023 Silicon Laboratories Inc. All rights reserved.

- WG TE N RER B A MME = 7] BUR AT N2 R 289
\/\]\7%4:0

= DPA Countermeasures

- ZBRRFEARTBRERINEN (masks) FBEN] 11
(random timings), Ffi##DPA snooping
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E-Tamper

out .
u a Tamper Pins on Case = TTRM—1 e, mES
n— T I — N SIHBAKR, MANES
B —e— | TUSAK AR A
e e N - N ZR41:
1) ErmBE I EEENSIH,
e Tam%eorrrT]rr:SceLﬁLound %EE@ETT%H#%E&‘EM/F

2) EPCHR_E R Z&BIZWire trace,
RPN AGE Z BINEE

3) ABELF AL EURIFPCB
E&ZNAHE

Purpose Built W= M! )

Tamper Shields '%m’i%j\mm*
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PUF
Reconstruction  yumms
Data

PUF Key
AES Engine Unique Digital
Signature

Wrapped Keys in Memory

oseug

Wrapped Keys Wrapped Keys

josoy

ydnaiayul

Wrapped Keys Wrapped Keys

Customer ( )
code

Wrapped Keys Wrapped Keys

Customer

written tamper
code
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Off-Chip Memory

Wrapped Keys

Wrapped Keys

Wrapped Keys

Wrapped Keys
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-« £ TFBG27 SoC

= ThHEEYF M
- BG27 CSP H#% / R~
DCDC & | #IE

o THFEE(R
Wireless SoC NFEILAE
» (SRS EEIREE R
Cortex M33 » FZR& = (Shelf Mode) (BOOST_EN)
H%itbpé‘;’,‘éfiﬁf' _ -« Secure Vault
Wireless
Connectivity > E-Tamper
, _ - BRIV EBRITHNEIR T
Piezoelectric
Sensor » 16-bit ADC
- CGMRBINZ A
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SRR R 2.4GHZz SoC*= R4

Protocols

Frequency Bands
Core

Max Flash
Max RAM

Security

Rx Sensitivity (15.4)
Rx Sensitivity (BLE 1Mbps)
Active Current
Sleep Current (EM2, 16 kB ret)
TX Current @ +0 dBm (2.4 GHz)
TX Current @ +10 dBm (2.4 GHz)
TX Current @ +20 dBm (2.4 GHz)
RX Current (802.15.4)
RX Current (BLE 1 Mbps)

Serial Peripherals

Analog Peripherals
Other
Operating Voltage
GPIO

Package

12 © 2022 Silicon Laboratories Inc.

xG21 xG22 xG24 xG27
2 IREY 2131 BHOD sz ZI3])
2.4 GHz 2.4 GHz 2.4 GHz 2.4 GHz

Cortex-M33 (80 MHz)
Cortex-MO+ (Security)

Cortex-M33 (76.8 MHz)
Cortex-M0+ (Radio)

Cortex-M33 (78 MHz)
Cortex-M0+ (Radio)
Cortex-MO+ (Security)

Cortex-M33 (76.8 MHz)
Cortex-M0+ (Radio)

1024 kB 512 kB 1536 kB 768 kB

96 kB 32 kB 256 kB 64 kB

g:gz:g x:t:: I\H/Iilgh Secure Vault Mid 2223:: xzz:t I\H/Iilgh Secure Vault Mid
-104.5 dBm -102.3 dBm -105.4 dBm -102.3 dBm

-97.5 dBm -98.9 dBm -97.6 dBm -98.9 dBm

63.8 JA/MHz 26 pA/MHz 33.4 yA/MHz 29 pA/MHz

4.5 pA 1.2 yA (8 kB) 1.3 A 1.6 YA (64 kB)

9.3 mA 4.1 mA 5.0 mA 4.1 mA

33.8 mA 8.2mA @ +6 dBm 19.1 mA 11.3 mA @ +8 dBm
185 mA N/A 156.8 mA N/A

9.4 mA 3.9mA 5.1 mA 3.9mA

8.8 mA 3.6 mA 4.4 mA 3.6 mA
USART, 12C USART, EUSART, 12C, PDM USART, EUSART, 12C USART, EUSART, 12C, 12S, PDM

12-bit ADC, ACMP

16-bit ADC

20-bit ADC, ACMP, VDAC

16-bit ADC, ACMP, Coulomb
Counter

Die Temp Sensor

Die Temp Sensor

Die Temp Sensor

Temp Sensor, PLFRCO, Buck/Boost

08-16V
1.71Vto 3.8V 1.71Vto 3.8V 1.71Vto 3.8V 17138V
20 18, 26 26, 28/32 26, 18,19 LS
4x4 QFN32 5x5 QFN40
4x4 QFN32 4x4 TQFN32 g)):g gimjg 4x4 QFN32
5x5 QFN40 2.3x.2.6 WLCSP
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- FFER

Low-cost development board

v

v

On-board debugger

v

Signal breakouts

v

On-board sensors
» 16-bit ADC

- AEY

» 1x dev board

Part Number

Description

EFR32BG27F1EFR32MG27 SoC

- BEEH

» Modular development platform

v

Advanced development
» RF measurements

» Energy profiling

» External device debug

» Ethernet for large network test

- ABY
» 1 x WSTK main board

» 1 x radio board

SILICON LABS

Part Number Description

- TEFREH
» Uses existing WSTK boards

» Uses existing software tools

- ARY)

» 1x radio board

Part Number

Description

xG27-DK2602A EFR32xG27 2.4 GHz +8 dBm dev board

14 ©2023 Silicon Laboratories Inc. All rights reserved.

xG27-PK6017A

EFR32xG27 2.4 GHz +8 dBm Pro Kit (Buck)

xG27-RB4194A EFR32xG27 2.4 GHz +8 dBm Radio Board (Buzk)

xG27-PK6018A

EFR32xG27 2.4 GHz +4 dBm Pro Kit (Buck)

N

xG27-RB4110B EFR32xG27 2.4 GHz +4 dBm Radio Board (Buck)

xG27-PK6019A

EFR32xG27 2.4 GHz +4 dBm Pro Kit (Boost)

xG27-RB4111B EFR32xG27 2.4 GHz +4 dBm Radio Board (Boost)
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TR IRINEER =

On-board USB

Microphone J-Link Debugger

Microphone

2.4 GHz
Chip Antenna

Hall Effect
Sensor
RGB LED
20-pin
Expansion
Header Ambient
Light and UV
Reset Sensor
Button 4
P Mini Simplicity §
Inertial Connector
Sensor ’ SILICON LABS 320

LI

RANIIIINN

,/t" |f-

. BTHA
1 '

Humidity
Button 0 and Temp

USB Micro-B J-link Sensor
Virtual COM port | gp

CR2032 Coin Cell
Debug Access Holder
Packet Trace

15 ©2023 Silicon Laboratories Inc. All rights reserved.

T

-« EFR32BG27C140F768IM40 for +8 dBm Kit (Buck)
« Wireless SoC with multi-protocol radio

+ Cortex-M33, 768 kB Flash and 64 kB RAM

« Coulomb counter

- [TRHERER I

« 9-axis Inertial Sensor
- 2 Digital Microphones
« Pressure Sensor
- Relative Humidity and Temperature Sensor
- UV and Ambient Light Sensor
Hall-effect Sensor

#EﬁﬁﬂﬁFﬁE

- Breakout pads
« Qwiic connector
- LEDs and Push Buttons

&= SILICON LABS
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g-in Radio Board

Radio Board Breakout Pads

Logic Analyzer

On-board USB and Ethernet \
J-Link Debugger a—

EXP-header for

- Virtual COM Port expansion boards

- Packet-trace

- Advanced Energy
Monitoring

Si7021 Humidity and
Temperature Sensor

Battery or
USB power

Mini Simplicity
Connector

ARM Coresight 19-pin
trace/debug header
Simplicity Connector

Figure 2.1. Hardware Layout With A Wireless Pro Kit Mainboard (BRD4002A)

Ultra-low-power 128x128
pixel memory LCD
buttons, LEDs and joystick

16 ©2023 Silicon Laboratories Inc. All rights reserved.

- BPSTIT AR

EFR32MG27C140F768IM40 for +8 dBm Kit (Buck)
EFR32BG27C320F768GJ39 for +4 dBm Kit (Buck)
EFR32BG27C320F768GJ39 for +4 dBm Kit (Boost)
Cortex-M33, 768 kB Flash and 64 kB RAM

Secure Vault Mid

U.FL for RF Measurements

- EREE

LEDs and Push Buttons

Ethernet and USB connectivity

Advanced Energy Monitor

Packet Trace Interface

Breakout pads and expansion header

External debug support

Si7021 Relative Humidity and Temperature sensor
Low Power 128x128 pixel Memory LCD

USB, CR2032, and battery pack options for power

&= SILICON LABS
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€) silicon Labs - GitHub X +

@
&
%
S
[}

@

« C & github.com/SiliconLabs

o Product ~ Solutions Open Source ¥  Pricing Search or jump to... : Sign in | Sign up

s Silicon Labs
Silicon Labs is a leading provider of solutions for a smarter, more connected world. The official GitHub account contains officially supported repositories.

SILICON LABS
Ax 283 followers ) Austin, TX & htp://www.silabs.com

() overview [ Repositories 111 B Projects @ Packages A People

Pinned People
—— This arganization has no public members. You

[ gecko_sdk | Public [ application_examples = Public 9 I

must be a member to see who's a part of this

el SDK | TR RS 2 : g e oy Sare barets finding Gt for Bilisan 1abs 39 and 5 )

T acko SDK (GSDK) combines d|l Silicon Labs 32-bit loT product software Start here to find code examples for Silicon Labs EFM32 and EFR32 organization
development kits (SDKs) based on Gecko Platform into a single, integrated
SDK.
®Cc 26 Yo fr166 %58

Top languages

®C ®C++ @Python @ JavaScript
B matter | Public H amazon-sidewalk ' Public

® Java

the Silicon Labs extension for Amazon

chip/connectedhomeip This repository contains the code fo

Forked from project-

Sidewalk.

Matter is creating more connections between more objects

development for manufacturers and increasing compatibility for consumers,

guided by the Connectivity Standards Alliance. Most used tOpICS

®C++ Y14 Y7 ®c Yri3 %2 ble efm32 efr32 iot  wi-sun

[ Repositories N

Q, Find a repository. Type ~ Language ~ Sort -

ot-efr32  Public A

®C Yr6 &BesD3Clause %W 25 (D0 112 Updated 2 days ago
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Simplicity Studio 5
+ SrE

» Fresh, new & simplified

Blue Gecko Modye 1y
00ule Wirejegs Statter |
., B "It (SLWSTRE 01

ey
—_

» Intuitive out-of-the-box experience
» Fast access to developer resources
» Linux, Mac & Windows
- TH
» Configuration utilities
» Compiler
» Error & validation
» IDE & command line support
» Graphical hardware configurator
» Energy Profiler — visual energy analysis

Studio 5 » Network Analyzer — packet capturg(&
decode Mt

19 ©2023 Silicon Laboratories Inc. All rights reserved. ‘5’? SILICON LABS



EFR Connect - @7~

10T MG - =l 79% 12 mao -

Demo BLE Devices

— — —— T} » EFR ConnectR & iz 78 Bl A 458
@ — B AR T RIS

Health Thermometer Connected Lighting —
View readings from the Control a Dynamic == N/A —¢ w '! ﬁ ¢
Health Thermometer Multiprotocol application 1A2D:ED:D5:94:25
service of connected lights and

) C) @ *®

@ == e e e w8 1 AR RE N ESH=

Range Test Blinky *
Evaluate the link budget Control LED and receive

" . Demo: 7EGSDK L ¥itkiZ T S T A,
BIERR R T SUU R ARG R FI TR

)B Throughput Test CONNECT .
@ —-— @ —— 1C:34:F1:DE:2473 - Scan ﬂqa:}%%\ ETﬁ*u ‘3 Q%ﬁcﬁ

Throughput Motion - ® |@ - %57 SILAZ ZK %
Measure throughput Control a 30 render of a -52 dBm 10 ms Unspecified  Connectible C 0 nfl g U r jj 57 EjJ -Lx j:ZE{ i‘m }_‘_ %D

between the mobile dev kit
device and EFR32

GATTECE

-— o Test: (IOP)iE{&%t Xt Silicon LabsHYiE F 4k
Environment Wi-Fi Commissioning .*. N/A 'ftl: *D EE {t': E/\J ?—'I_- yg
st i it s T s Settin gs. AT ‘/‘_Zri é)tl_. [T %D FE A T‘_i?_ % %_ ,§\

_ m i .

* Not bonded v

N OB @ X © o A @ X &

Demao Test Scan Configure  Settings Demo Test Scan Configure  Settings :

00
=
%f-‘.:-
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Simplicity Studio:PriE(EiE R

ﬂ v5_workspace - Simplicity Studio™ = u] X
File Edit Navigate Search Project Run Window Help

Y Welcome @ Recent i Tools & Install % Preferences % | # Launcher {}Simplicity IDE
# Debug Adapters| - g

cxoowsa-=-oul EFR32xG27 2.4 GHz 8 dBm RB, Wireless Pro Kit Mainboard (ID: 000440267266)

EFR32xG27 2.4 GHz 8 dBm RB (ID:440267266)

OVERVIEW EXAMPLE PROJECTS & DEMOS DOCUMENTATION COMPATIBLE TOOLS

Create New Project

I General Information | Recommended Quick Start Guides
Connected Via: ¢ J-Link Silicon Labs % Configure [BQSG168: Proprietary Flex SDK v3.x Quick Start Guide
Debug Mode: Onboard Device (MCU)  » Change [AQSG183: Bluetooth Mesh SDK Quick-Start Guide for SDK v4.x

[AQSG168: Proprietary Flex SDK v3.x Quick Start Guide
Adapter FW: 1v4p10b213 Latest

[(3QSG183: Bluetooth Mesh SDK Quick-Start Guide for SDK v4.x

Preferred SDK:

;MyPdeucts. GeXEEETHE
Enter product name Gecko SDK Suite v4.3.0 Manage SDKs
B l All Quick Start Guides l
I I Board I Target Part
[+ Hardware Image
Wireless Pro Kit Mainboard (BRD4002A Rev EFR32xG27 2.4 GHz 8 dBm Radio Board EFR32MG27C140F768IM40
A06) (BRD4194A Rev A04) L
View Documents -
View Documents - View Documents -
: david zhou@silabs.com ~ - : ® 2023 Silicon Lab:

22 ©2023 Silicon Laboratories Inc. All rights reserved. &= SILICON LABS
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BG277 @M 51
= https://www.silabs.com/bg27

MG277= i {01
= https://www.silabs.com/mg27

Simplicity Studio 5
= https://www.silabs.com/developers/simplicity-studio

EFR Connect
= https://www.silabs.com/developers/efr-connect-mobile-app

GitHub
= https://github.com/siliconlabs

23 ©2023 Silicon Laboratories Inc. All rights reserved. (5’ SILICON LABS


https://www.silabs.com/wireless/bluetooth/efr32bg27-series-2-socs.htmlhttps:/www.silabs.com/wireless/bluetooth/efr32bg27-series-2-socs.html
https://www.silabs.com/wireless/zigbee/efr32mg27-series-2-socs.htmlhttps:/www.silabs.com/wireless/zigbee/efr32mg27-series-2-socs.html
https://www.silabs.com/developers/simplicity-studio
https://www.silabs.com/developers/efr-connect-mobile-app
https://github.com/siliconlabs
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A EZEBluetooth® 5.4?
Bluetooth® 5.4 ZhBE A 45 14
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Bluetooth® 5.4
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H{IZEEBluetooth 5.4?

- FEMECNANERER RS
-« AFHEHT T AR

- MBHRRE

| - HBRINFE

SILICON LABS - X FIREENRE(ESL)HiZAHED)

BG22 .

- b L2
- A¥ BT % (extended advertising)HILE %
P PHY 12 f 58 47 b 32
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Bluetooth 5.4 —
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PR R

R RAES

BEEE

— b
o

- ZREMRRES

- FEMPAR

HFIRC

P4 <
AV SEA

=317

Annual Bluetooth® Device Networks
Device Shipments

NUMBERS IN BILLIONS

- m | 1.63

9.35 BILLION

annual shipments

7.70
6.21
4.89
3.67
2.66
1.61

2018 2019 2020 2021 2022 | 2023 2024 2025 2026 2027 |

21% CAGR
(-] Data Source: ABI Research, 2023

Annual Bluetooth® ESL Shipments

NUMBERS IN MILLIONS

120
100 334 Bluetooth® electronic shelf label devices
will ship by 2027
MILLION

80

60

40

. . l

0 9 \‘
2023 2024 2025 2026 2027

Data Source: ABI Research. 2023

Source: https://www.bluetooth.com/2023-market-update/
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Bluetooth 5.4

ZEERIN
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d.

&

R &AL (PAWR) e BE (EAD) LE GATT ZE4R3]

EHETRE. R
R, X [aRy—3Xf

BEE &89 W& UFERET
T BEIE BGATTIhEEN A
HI%F = Fﬁ%fﬁﬁ*’%ﬁ

[%

R

[ Btk

ENLAIFEELET

Rl SERMmA

X FFRIIE Imb
IR EL—
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HXERN &

(FEHS, M)

Central Peripheral

= . Advertisement
Connection @

©2023 Silicon Laboratories Inc. All rights reserved.

A F5.40 0 #BERD

E2 o)Ay “Beaconing”
(FEHB, )

G @ G
o o

Broadcaste N\ l /
Observer
B—iz—T
7] e

9 .
o

BT &N (PAWR)

(EH, M)
Peripheral / Observer
=
e.g. ESL Tag

/!

Central / Broadcaster

e.g. ESLAP ‘="

|
5

BER AT EAMENFHERI N -
ATEZFESL
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Al #E Az (PAWR) Y5 AR

= PAWRIZE
- IREBEERSH
- BLEFEHEAIE N FEEL

« FE4(Subevents)
- BPMIMRESLET—NFEH
- %128 NFFH(ESL Group)
- —PESL GroupfE255NE BHIESL
- NEHHRSHE32,640MNIME

- BEFSE4TF

. —AFEHRRFTEIMEER R S E S (T
HERR)

- R SPAWRFFIMIAS
- (TSR
- BAIMEERE B C IR N A SN 2 (1T ERK)

©2023 Silicon Laboratories Inc. All rights reserved.
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PAWRE iSRG

‘ - SNEHR P
ERETEARBENTREE TR

- W4 AT Y AT B

“M\ - AN ERER

R ——

il

H

- WEFREG
— 6 m PAWR Interval [sec] MGZZ%T?W%EWQ
E i Vinput 3.0V, DC/DC in use
o
33 - SoC Current only
L 2,2
i m -
S 0 - LFXO accuracy 50ppm
< 1 5 10




=¥ iBluetooth 5.45

SOC, ‘iR, FAXEMH

Multiple physical interfaces to support
advanced development and debugging

UART, Ethernet, USB
LCD, LED, buttons

33 © 2023 Silicon Laboratories Inc.

KR RTT R

RITHIGSDKRAE T6H &7h

Application - -

+ xGM210P032 Wireless Gecko Modt
P G T 142 713 E T e

API

L2CAP CoC

Bluetooth Link Layer

ESLEARRR

Simplicity Studio

R A 1 W A

In-house developed stack Python based ESL AP

BT 5.4 NCP and SoC

Bluetooth 5.4 ESL Library

(GATT, OTS & NCP Events)
BT ESL Example

EFR32 radio with NCP V.
Energy Profiler

Support for PAWR, EAD, PAST, CoC,
BT ESL Service and Profile

All security features supported

&= SILICON LABS
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PR R

e 4

RE
F ¥ (Item Finding) |12z Hl(Access Control)
TEAREH A (Keyless Entry) FEEfZ & (Inventory management)

E YRR (Pat Tracking) A IRER(Asset Tracking)




X HOHEEMERR K — HEiRSSI

BT SE4 B8R ZH T2t O85FEH
RSSINZERN%ZEEL T SCIMER B A S A AV LT WA Al S E S K ETirnE R E
SR BRI LT FEEMRSSI
B> RGETIR




HADMA{Z 8 £

LOCATION SERVICES

Drivers for Tomorrow

Bluetooth® high-accuracy distance measurement will set a new bar for performance of location services solutions

Bluetooth® technology will soon add high-accuracy distance measurement (HADM), enabling item finding solutions to provide greater precision as users
get closer to an item being located, allowing passive keyless entry solutions to add another layer of authentication and accuracy, and improving the
performance of real-time locating systems.

2 6 0 Bluetooth® asset tracking devices 33 8 Bluetooth® RTLS implementations
will ship in 2027 by 2027

MILLION THOUSAND

FEHN(CS)ZEAHADMMIE T ThaEE
- CSHBIEFEREFEARKE (Bluetooth SIG)E X
- FSBERTTEY T AEEEK
https://www.bluetooth.com/specifications/specs/channel-sounding/
- EXFETHEAANEEPBR)F BN/ EREENB(RTT)B IR X
- BREXTIR. B FEHZE, USUBEEEHE

£3 Bluetooth



https://www.bluetooth.com/specifications/specs/channel-sounding/

MHADWEE(PBR)

e e e e - mNEERNTEXR

- SIS SN AL R BRI MLt EE B AV ER #
- BT ZRfE & E R A ness
- BENEMERATNE, UREREEEREM o)

- EEERARANERES ZBNBAERTE
Hy

- B

\/ - AR ELLRSSIEAS
- IQEFERERE

- HRTFRSSIE ¥k

Reflector - EEEE

- Antenna radiation patterns

- BRI ER A




EIREYIRI(RTT)
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X PBR Distance Estimation
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BT ERAE R E R ERATHIGSDKhR A H

ese [ exe — -zsh — 80x49

vevarati(mscd@15625 bt_abr_host_initiator % cd exe
vevaratifmacB@15825 exe % ./bt_abr_host_initiator -u /dev/tty.usbmodemBB84482881)
511
[E] Invalid operation mode selected. Please select either 1 (RTT) or 2 (PBR)
vevarati@mac@@15825 exe % ./bt_abr_host_initiator -u /dev/tty.usbmoden8844828@1
511 -m 2 -r
[1] Accepting any suitable reflector.
[1] ncp host initialised.
App“cation [1] Resetting WCP target...
(1] Press Crtl+C to quit
[1] Initialising RTL...
[W] abr_report_PBR.jsonl slready exist!
(W] Renaming abr_report_PBR.jsonl ——> abr_report PBR.jsonl_bkp31-5-2023-17_13 43
(1] Renamed successfully.
API [1] File logger initiatized.
[1] Bluetaoth stack booted: v6.@.0-b37
[1] Bluetooth public device address: 34:25:B4:AB:D8:15
(1] Scanning...
| 11 Opening connection to Reflector
[1] Connection opened to the Reflector
[1] Encrypring connection
[1] Connection encrypted
(1] Service found
{11 Service discoversd
[1] Found remote value characteristic
[1] Characteristic discovered
[1] Creating ABR cenfig..
[11 RTL process 48 channels
[1] Open file abr_report_PBR.isonl to write header...
[1] Config created
[1] Log messurement cycle 60ee ...
[1] Measurement result: 1061 sm
[1] Log measurement cycle 8081 ...
(1] Measurement result: 1856 mm
[1] Log measurement cycle 80ez ...
. [1] Measurement result: 1868 mm | RSSI distance: 56 mm
Bluetooth Link Laye [1] Log measurement cycle 6983 ...
(1] Measurement result: 1076 sm | RSSI distance: 107 mm
[1] Log measurement cycle B88& ...
[1] Measurement result: 1082 mm
[1] Log messurement cycle B85 ...
[1] Measurement result: 1163 sn
[1] Log measurement cycle 8086 ...
(1] Measurement result: 1111 am
[1] Log measurement cycle @0e7 ...
[1] Measurement result: 1115 mm
[1] Log measurement cycle @088 ...
L[T] Measurement result: 1il4 =m

xGM210P032 Wireless Gecko Madt

Wireless Gecko

S5 oemas — U somuars Eramples

RTL Library

RSSI distance: 56 mm

RSSI distance: 48 mm

RSSI distance: 78 mm

RSSI distance: 187 mm

RSSI distance: 187 mm

RSSI distance: B6 mm

RSSI distance: 56 mm

A 1 W A HAD MR 7R

2x BRD4198A In-house developed stack Python based Visualization tool

2x Dipole Antennas Supports Bluetooth 5.4 features RTL Library
(GATT, IQ reporting)
Wireless Pro Kit All security features supported
EFR32xG24 NCP/SoC
EFR32MG24 + 10dBm OPN New and improved Ranging features
RSSI, PBR, RTT modes




BG24f1BGM241S:

SILICON LABS

BG24

BG24 SoC

SILICON LABS

BGM241S SiP Module

SOCIR & M

= 1 RE S AT
Up to +19.5dBm TX
-97.6 dBm RX @ LE 1 Mbps
-105.7 dBm RX @ Bluetooth
LE 125 kbps
=% ARM® Cortex®-M33
78 MHz
+ 1536kB Flash, 256kB RAM
1E£IjJ%
33.4 yA/MHz
50mMATX @ 0dBm
5.1 mA RX (802.15.4)
4.4 mA RX (LE 1 Mbps)
1.3 yA EM2 sleep
EQUIVEES]
Bluetooth (1M/2M/LR)
Bluetooth mesh
Proprietary 2.4 GHz
SoCiFl]ﬁii’&
5x5 QFN40
6x6 QFN48
7x7 SiP Module
12.9x15.0 PCB Module

mEFEARSSEY2.4 GHz SoCH

ExtRFMH

+20 dBm#EiHIh=

Eliminates need for external power
amplify

=¥EEERNE (HADM)

Measures distance between
connected LE devices w/ sub-meter
accuracy

Al/MLNZESR

Accelerates inferencing while
reducing power consumption

Secure Vault5§ 4%

Protects data and devices from local
and remote attacks

20-bit ADC

16-bit ENOB for advanced sensing
REDE

Provides 6-8 dBm better link budget
RAETERE

Ideal for gateways and hubs
PLFRCO

Eliminates need for 32 KHz xtal

B3I

%%%E

HVAC

Locks

LED Lighting

Switches

Sensors

Gateways, Hubs and Panels
Eﬁ@&

Portable Medical
Tl FNE sERER

Access Control
HVAC
«  Predictive Maintenance

Asset Tracking
*”%iﬁiﬁi
- EV Charging
e ol 7 F3

Lighting

Access Poirn

Clinical Mecri,

IR

Indoor Real;t
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OVERVIEW

Filter on keywords

abr
Demos
Example Projects

Solution Examples

@ What are Demo and Example Projects?

v Wireless Technology

v Device Type
v Ecosystem
v MCU

v Capability

v Project Difficulty

~ Quality

[[] EVALUATION (0)

EXPERIMENTAL (3)

AR ED

AN S

Distance (m)

T exe — -zsh — 116xa4

W
o

1.08m

N
w

N
o

=
)

o
wn

©
o

® HADM:1.08 m

BG24 Rangi e
anglng Radlo Board (BRD419 Yevaratilmacee15e25 exe % ./pt abr_h
[I] Accepting any suitable reflects ost_|
[I] NCP host initialj cror.
EXAMPLE PROJECTS (1 ST 1nitialised.
&DEMOS  pocumentar) 1] Resetting ncp target. ..
[I1 Press Crtl+C to quit
Run - i
a pre-compiled demo or create a new project based on a softwd [ 1] Initialising RTL...
E:} File logger initiatized.
Bluetooth stack booted: vé 8.0-b
H .0.0-b37
3reﬂrcesfound [1] Bluetc?oth public device address: 34:
Demo [I] Scanning...
[I] Opening connection to Reflector
Bluetooth - AH [1] Connection opened to the Reflector
. ABR Network Co-Fl [I] Encrypting connection
) [I] Connection encrypted
» byexposingthe Blf [1] Service found
applicationonahd [I] Service discovered
. f [I] Found remote value characteristic
ossible to build o
» possl [I] Characteristic discovered
View Project Doy [I] Creating ABR config...
[I] RTL process 4@ channels
[I] Open file abr_report_PBR.jsonl to wr
[I] Config created
© Clear [I) Log measurement cycle 80@e ...
1t: 596 mm
tooth - So [I] Measurement resu
© Clear B|U&j-.‘ N [I] Log measurement cycle 6801 ...
ABRinitiator for Bl 17 Measurement result: 538 mm
Results are printed [I] Log measurement cycle 8002 ...
© Clear ) ) [I] Measurement result: 589 mm
View Project Do [I] Log measurement cycle 8@e3 ...
© Clear [I] Measurement result: 516 mm
[I] Log measurement cycle @084 ...
[I] Measurement result: 517 mm
© Clear [I] Log measurement cycle €005 ...
Bluetooth - SO [1] Measurement result: Slgegz
© Clear ABR reflector forB| [1] Log measurement cyt_:le 6
. [I] Measurement result: 587 m
application starts ement cycle 8087 ...
€ Clear [I] Log measur : 509 mm
supports Overthe 1] Measurement result: 2008
. . [I] Log measurement cycle
View Project Do nt result: 567 mm
[I] Measureme 2009
asurement cycle
[I] Log me
t result: 568 mm
[1] Measuremen le 0010 .-
/ [I] Log measureme"t cyc
—_— | N—
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BRD4198 w/ WSTK
SoC mode
TX power: 0 dBm

Avg current consumption:
~792 uA

Connection interval : 20 ms

Distance estimation procedure
duration : ~360 ms

Quick Access v |@ Single-Node

Display Nodes

Sortby v Search Q

-891.97 ms'W

Energy Profiler - Simplicity Studio™

~ - = - ! ® 74.91
<¢+ Multi-Node | Y\ Scope View | sed TR

& T 750.95

cHo! [Nl ‘cH2 [EF] CHAl [GHSI [CHEl [GHA

© 35946
u

£ 792.33

Current Voltage

749 2.45
750.95 51.39

2.59

258.63

Avg

[{e]

v  359.46
W 79233

@ #7 Launcher {}‘

Bookmarks

-332.37 msW

259
258,63



Works With
2023

« X —NMNxFHADM
HNEASN

N BRMNEAR

£ TSi J. = = i

« SERRHHEA
53 BURERRE H

mplicity

Studio 5

FIR T2

« T~#Simplicity
Studio 5

’ = =

" HADM In Action

 BRBAIERBE. 1]
SNERZREEHE
HIHADMZ R 52




2023

tech

WEBINAR SERIES

Thank You




SLUETOOTH SERIES




	Slide 1
	Slide 2: 议程大纲
	Slide 3: EFR32BG27和EFR32MG27目标应用
	Slide 4: xG27：适用于电池供电设备的多功能SoC
	Slide 5
	Slide 6: DC-DC升压转换器
	Slide 7: Secure Vault™－保护物联网设备
	Slide 8: 增强安全性－DPA Countermeasures
	Slide 9: E-Tamper
	Slide 10: 增强安全性－用户密钥管理与PUF
	Slide 11: 微型医疗设备设计实例－连续血糖监测仪
	Slide 12: 芯科科技2.4GHz SoC产品组合
	Slide 13
	Slide 14: 启用EFR32BG27和EFR32MG27 SoC
	Slide 15: 开发板功能特点
	Slide 16: 射频开发板和主板功能特点
	Slide 17
	Slide 18
	Slide 19: 简化开发人员体验
	Slide 20: EFR Connect – 演示 
	Slide 21
	Slide 22: Simplicity Studio实际操作演示
	Slide 23: 资源和链接
	Slide 24
	Slide 25: 议程大纲
	Slide 26
	Slide 27: 为何需要Bluetooth 5.4?
	Slide 28: Bluetooth 5.4 – 目标市场和应用案例
	Slide 29: Bluetooth 5.4新特性
	Slide 30: 蓝牙5.4中的广播模式
	Slide 31: 同步广播响应(PAwR)的说明
	Slide 32: PAwR电流消耗示例
	Slide 33: 完整的Bluetooth 5.4开发解决方案
	Slide 34
	Slide 36
	Slide 37: 目标市场和应用
	Slide 38: 对改进距离测量的需求－超越RSSI
	Slide 39: HADM和信道探测
	Slide 40: 相位测距(PBR)
	Slide 41: 往返时间(RTT)
	Slide 43: 应用于室内办公环境的操作性能
	Slide 44: 室内办公室HADM性能测试结果
	Slide 45: 早期评估版本和应用开发
	Slide 46: BG24和BGM241S: 面向蓝牙定位服务的2.4 GHz SoC理想选择
	Slide 48: 示例应用–开箱即用的体验
	Slide 49: 反射器功耗示例
	Slide 50: 下一步进展
	Slide 51
	Slide 52

