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Bluetooth 5

= 2x fERIEE
= 2M PHY vs. 1M PHY (BT 4.x)
= HIEL it = AT up to 1.4Mbps
= {15-50% ) Th#E

= 4x fEHEE B
= 125/500kbps Zmfi PHYs $2Ft Rx sensitivity /range
=T A B e 3R B P SE L +20dBm TX

is transformative.
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Bluetooth 5 - 2M PHY

= Bluetooth 4 22 /%, T 11~1M PHY

= Bluetooth 5 4111 | 1M AT & H2M PHY
= SRR 4IE 2 — up to 1.4Mbps
= ~15%-50% HEAIC IR DhFELR A BE K5 R TX/RXISS [A]
= 0.8x PR ES(FET2M PHY, Rx 7 BiJE [£1%)

Range Minimum

Symbol rate PDU Length

Maximum

Maximum

multiplier packet time

1M 1 M symbols/s 1x 0-257 B 80us
2M 2 M symbols/s 0.8x 0-257 B 44us

packet time
2.12ms
1.064ms

throughput
800 kbps
1438 kbps



Bluetooth 5 — LE Zwf4PHY

= Bluetooth 5 & fil1 ¥ 18T HILEZw i PHYs
= ffiH 1M PHY, {HJ& 1%k Zai5%3 % at 125kbps or 500kbps
= [E WS T FEC (AT 1712445 @ Forward Error Correction) FIAR T L I (Pattern Mapper)
= JONE R R USRS A 4dBRI6dB, I H ERRE KME2x #E 2
= LE gafSPHY F T #%

= Up to 2x f&Heb & fE It
= SR, I3/ HdE A ik B AN AN TX/RXA% i CER

Maximum

Maximum

Error Range Minimum
Coded PHY Symbol rate : . PDU Length .
correction multiplier packet time

500

1 M symbols/s FEC 1.5x 0-257B 462 us
kbps
125

1 M symbols/s FEC 2X 0-257 B 720 us

kbps

packet time

4.54 ms

17.04 ms

throughput

382 kbps

112 kbps



Bluetooth 5.1

= =] Th R
= JHACARIINE A 15 J5 [
= JHAoDIal 4 &R B NS 5 77 1A
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= <Im FEUESE vs. 3-5m FEUEE FE T-RsSI

= REEC ARG RE
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= PR AT SR T
= BENLALT IR
o R EER PR P BE A RIS % (PER @ Package Error Ratio)

= MR DA
B RN R A




Bluetooth 5.2

LE Audio - £ [F] 5@

Connected Isochronous Streams
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Figure 11 - Broadcast isochronous stream and group
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Bluetooth 5.2

+6 dBm TX

-106.7 dBm RX (125Kbps)
AoA & AoD

KT

3.5 mA TX (radio)

2.6 mA RX (radio)

1.4 pA EM2 with 32 kB
RAM

0.5 uA w/ RTCin EM4

AR
Bluetooth 5.2
Bluetooth mesh LPN
Direction Finding
Apple HomeKit

i)
5x5 QFN40 (26 GPIO)

4x4 QFN32 (18 GPIO)
4x4 TQFN32 (18 GPIO)

76.8 MHz

FPU and DSP
352/512 kB of flash
32kB RAM

& & H i o W&

2x USART, 2x 12C, 2x PDM and GPIO
12-bit ADC (16 channels)

Built-in temperature sensor with +/- 1.5
oC

32 kHz, 500ppm PLFRCO eliminates
crystal

e

AES128/256,SHA-1, SHA-2 (256-bit)

ECC (up to 256-bit), ECDSA and ECDH
True Random Number Generator (TRNG)
Secure boot with RTSL

Secure debug with lock/unlock
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BG22 JiHt

Feature
available
down to

CPU and Memory Clock Management Energy Management
Energy Mode

ARM Cortex-M33 Up to High Freq High Freq Voltage Brown-out

with DSP, FPU & 512 kB Flash Crystal Osc RC Osc Regulator Detector

TrustZone | 35 E M O
Fast Startup UL Freq RC DC-DC Power-on Reset 3 - RUN
ecure Boo
S 37 kB RAM LDMA RC Osc Osc Converter I

Interface Controller ecure Debug
Low Freq V Voltage
Crystal Osc F Scaling E M 1

Sleep

EM2

Deep Sleep

EM3

Stop

Serial Interfaces |/O Ports Timers and Triggers Analog Modules

2x USART 2x 12C External
Interrupt
Prop. 2.4 GHz Shutoff
R TC Watchdog :
Integrated Radio Crypto

: o ; 0/6 dBm PA
2-ch 16-bit Pin Reset GPIO Backup RTC Temp. /
PDM Wakeup Sensor
RFSense
hda e oo d g

Low Energy 12-bit, BT 5(2M, LR) | Radio EM4
Timer 1Msps ADC 802.15.4 Cortex-MO+

AN\ FE

II i

A LA\
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1 EUBG22 SoC
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RAM

Flash
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BG22C112

BG22C222

BG22C224

High-volume, consumer

Better RF, more GPIO

Advanced features, higher temp rating

1M and 2M PHYs

1M and 2M PHYs

1M and 2M PHYs
125k and 500k LE Coded PHYs

AoA TX AoA TX Bluetooth mesh LPN
|Q sampling for AoA
0 dBm 6 dBm 6 dBm
32 kB 32 kB 32 kB
352 kB 352 kB 512 kB
-40 to +850°C (G OPNs)
-40 to +850C -40 to +85¢C 40 to +1250C (1 OPNs)
18 26 26
4x4 QFN32 4x4 QFN32
4x4 QFN32 4x4 TQFN32 4x4 TQFN32
5x5 QFN40 5x5 QFN40

See BG22 Data Sheet for complete list of Orderable Part Numbers (OPNs)
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RTLLDIBTYIIES
o LUEREEERR, TETRE, HER
= HIERIFENLEUR £ 4% (TRNG)

= ZF4 NIST SP800-90F1AIS-31
= HH/3/ER (Root of Trust) fl £ INEIEF
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www.silabs.com/security
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Customer Facility
1001

SWD/ITAG Chip sent to Silicon Labs to be analyzed

Customer Private Key

w ( Challenge to be signed

Signed Token

1<96dFB) Token signed with customer private key

v@#zQy-
yRq430

Sl

Silicon Labs Facility

- EEVVICE = Custo % HEI
SET® =Shic . R TAGE: [ RV A T & RS

Xey

or A
Coded Challenge o B A A

voray. . RMASEFHE % 0 BT FR R
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SWD/JTAG

- a E Silicon Labs
o WA SCREIING . ARXSARISUE B 1 a4
ol EE 9 RS S S| 11 7/ A ) B R D 5

O DebugOpenCommand = sign(“Unlock Debug”, Secret Key)

5 4
-4 - YRR Wil

e | o TR 2 PR A RIOR % 1
epR32xc2x | CERLED T4,

o ATZRHTE B & LR AT

DebugOpen = if(verify(“UnlockDebugCommand”, Public Key))
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Secure Element Core Application Element Core
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Application

GATT

Attribute

API

Security
Manager

Bluetooth Link Layer

Protocol

Platform: Gecko Bootloader J«RAIL | NVM3 | EmLib

Beacon

Point to Point Star

' Master . Master/Slave

LE dual topology

Slave

W55 2 1A A AR SR :
= W5 OF5. 2503 K o R s |
= 15 5.1 )

= 57 5.0bR 1T EE

54 xMHRTIHE

A =M TR

- ZEEEA RS

= RS ARRVRIFEE B
= i i AT

BB EFR2MAF & |

= Gecko 5| FIN#EFE ¥

» emLibH T MCU#NEFIEX S FE 7

o ELA R PRI T A NVM 3 /B o B 2 A7
= RAILFTA RSN FE ST
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ThEeTTa R PR W 28 B B0, SCHRF:

o QHE, FRYERILE A R

API = T LR AR DIHFETT L (LPND

= REIRIELE, B BAKE10ms
Bluetooth Mesh Model n KRR LR R 2154096 T A

S P VERIRM SRS TR, B
Bluetooth Mesh Profile Y {{%%Dﬁﬂﬂﬁfyﬁﬁﬂ

Bluetooth Link Layer = P, AR RS AL N p B Y

Android oSN IR FFT K & (ADK)

= WRZRUCE AR B

= P C BN A

= XA R AN

Application

EFR32 Platform: RAIL | Gecko bootloader | NVM3

RINFEME T ST
= ENEMRGEF
Beacon Point to Point Star LE dual topology Mesh - Tﬂ%ﬁl‘}ﬂ:ﬁﬁﬁ%
YA s
‘ Master .Master/Slave Slave . Mesh " EETE@E
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Connected to a phone at 2000ms Advertising 10 bytes every
interval 1000ms

Using 2M PHY and transmitting 10 TX at 0dBm and using 1

Byte / packet channel

Average current: 4.0 pA Average current: 3.7 pA

5+ years on CR2032
10+ years on a CR2354
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= RLIAELREAT )T 148 B 75 B A% FH 7% A

. ol A A Bz 1

= /NS (61 n4xd TQFN32) 4 B T e /ME RS

Display

= XF A IMEMCUR B 2 2k i, BG227 [
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Front-end
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e A ) = N e AR 55

= Silicon Labs and Quuppa (www.quuppa.com) ‘&

TESEBLER 10 a2 = W e AR 55

Silicon Labs

y = SLFBG22 RS n] LE AL+ FE vtk R AL 5-104E 1)
T = 15 F 75

Sub-Meter « T BG221E TR I BoMIL B 4% Tl ik F 126
LR T SCBERT G e B B

Asset Traeking

Quuppa

= LT T AoARTERAL UL, T3 AT A1 B
P IR B

» SEAL G ZEE I REST APILA K2 X ] A7) B X 5 3 42
HEE P2 HIX, YAIZAR bR

= https://quuppa.com/technology/products/
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BG22 /A Bl 7 WK I 28 (AR T 519

LIGHT SWITCH LEVEL SLIDER SCENE SELECTOR DIMMER
. - on
o 1 ::
OFF
N | | Y,
On/Off
Scene Recall
SMART LUMINAIRE ° @
Occupancy Sensing
Light Level Sensing
e «—
Sensor Configuration
CONTROLLER —_—
Scene Configuration
Group Configuration
LIGHT SOURCE
Controller Configuration O

SMARTPHONE APP

E

VAR RY

PR X 2% 368 5 FH A4 ZH 3 2

= 52 AR AL A I gk /B T R (AT
= FEERXANERIT AT

= VAR T R, 9 A Rk A BRI AR
n RHER T IFIALRAR, AN AE 5 220 i

BG22 2 14 7 AR P 4R T FE 17 o R BRAR B B
= 32kB RAMAI512kBIN 77 /& PA S FFLPN

= E{IRTX, RXFIARHR HLIR

= 131 B Ria 4T

BG21 ¥ & A T IR AL H 4875

= 96kB RAMAI11024kB [N 47 37 435 H 4k /% i
= BG21X A DC-DC, FiE

= TXT) 2 E1A+10/20 dBm
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BGM220 15 F fEiHh

BGM220S - SIPFE

6x 63K = BGM220 FLBR 1R SR A1 i Ak
' %25"@'0 = DY R 2R DL AR A IXTALRN I 2 44
. B RLFIRES) A ¥
somezs | o S R R = ERRINIE
‘ T IRI050C o B R BAL (L TR B PR b T A )

e CE, FCC/ISED, MICHITelec

1024 5 i

BGM220P - PCBALiE: BGM 2205 B ILAE 4R FR LA i,
Adetraeg s S 4 Silicon Labs4H & I AN BE £

¢ Upto 25x GPIO

e Built-in antenna

* With or without built-in LFXO
* Up to 105°C

11 :.-:r.j':-n;'.: - CE, FCC/ISED, MIC and Telec ZOZO'EE ﬁéﬁi}*

= https://www.silabs.com/about-us/contact-us
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Wireless Gecko

BG22 SoC Starter Kit
SLWSTK6021A
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Thunderboard BG22
SLTBO10A

SLWSTK6021A

SLWRB4182A

SLWRB4183A

SLTBO10A

1x WSTK main boards
1x SLWRB4182A radio boards (QFN40)
1x SLWRB4183A radio boards (QFN32)

BG22 +6 dBm radio board (QFN40)

BG22 +6 dBm radio board (QFN32)

Thunderboard BG22 kit

Silicon Labs Confidential
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