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We are creators and makers of technology

$12.8 billion revenues
in 2021

m 48,000 employees of which
8,400 in R&D

4qp. Over 80 sales & marketing
(EE: offices serving over 200,000
A\ | 24

customers across the globe

- r '
- -
I

@' 14 manufacturing sites

Signatory of the United Nations Global Compact (UNGC)
Member of the Responsible Business Alliance (RBA)

%

As of December 31, 2021
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® Research & Development

® Main Sales & marketing
Front-End

O Back-End
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Global presence



Internet of things & Connectivity

ST provides sensors, embedded processing, connectivity, security
and power management, as well tools and ecosystems

Cloud connected and data- Two billion industrial 0T & utility
enabled services connected devices by 2022
N S e i L R
'».f I‘"f.;-;' ";;“ . 1‘? ' & . _,t o

Digital security for all data loT security services market

over $10 billion in 2021

y A »:. 5“' % e "‘s.;‘*' -
SG accelerating the connection of eI I K VAIRo1]
objects to the loT connections in 2026

Source: ABI




ST product portfolio enabling strategic trends

Dedicated Discrete & Analog, Industrial GP, Connected MCU, MEMS & Optical ASICs based on ST
Automotive ICs Power Transistors & Power Conversion MPU sensing solutions proprietary
ICs Secure MCU, EEPROM techn-ol‘)gies
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STM32 MCUs and MPUs portfolio

4158 CoreMark
Up to 800 MHz Cortex-A7
209 MHz Cortex-M4
HI h Perf STM32F2 STM32F4 STM32F7 STM32H7
* g MMy Up to 398 CoreMark Up to 608 CoreMark 1082 CoreMark Up to 3224 CoreMark
MCUs 120 MHz Cortex-M3 180 MHz Cortex-M4 216 MHz Cortex-M7 ~ Up to 550 MHz Cortex -M7
240 MHz Cortex -M4
STM32F3 STM32G4
245 CoreMark 569 CoreMark
Mainstream 72 MHz Cortex-M4 170 MHz Cortex-M4 Mixed-signal MCUs
MCUs STM32F0 STM32G0 STM32F1
106 CoreMark 142 CoreMark 177 CoreMark
48 MHz Cortex-M0 64 MHz Cortex-M0+ 72 MHz Cortex-M3
= UItra-Iow POWGI’ STM32L0 STM32L1 STM32L4 STM32L4+ STM32L5 STM32U5
75 CoreMark 93 CoreMark 273 CoreMark 409 CoreMark 443 CoreMark 651 CoreMark
MCUS 32 MHz Cortex-M0+ 32 MHz Cortex-M3 80 MHz Cortex-M4 120 MHz Cortex-M4 110 MHz Cortex-M33 160 MHz Cortex-M33
W. | STM32WL STM32WB

Ireless 162 CoreMark 216 CoreMark

MCUs 48 MHz Cortex-M4 64 MHz Cortex-M4
48 MHz Cortex-MO+ 32 MHz Cortex-MO+

- Latest product generation Radio co-processor only 7
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STM32WB BlueNRG

STM32WBAS5
Bluetooth LE 5.3
802.15.4, Zigbee 3.0, Thread
Matter
Application processor
Cortex-M33 @ 100MHz
Advanced Security - TZone
Rich periph (LCD, Comp ...)
Flash: 1MB / RAM: 128K
Up to 35 GPIOs,
UFBGA59, QFN48, UQFN32,

Module
Q123

PERFORMANCE

Ly
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STM32WB55/35
Bluetooth LE 5.3
802.15.4, Zighee 3.0 Thread
Application processor
Dual core Cortex-M4 @ 64MHz

MO+ @ 32MHz

Advanced Security, Rich

Analog
Rich peripherals (USB, LCD ...)
Flash: 256K - 1MB / RAM: 48K -
256K
Up to 72 GPIOs,
UFBGA129, WLCSP100,
VQFNG68, UQFN48, Module

STM32WB50/30
Bluetooth LE 5.3
802.15.4, Zigbee 3.0 Thread
Application processor
Cortex-M4 @ 64MHz
Cortex-M0+ @ 32MHz
Flash: 1IMB / RAM: 128K
UQFN48

= - _—t
=B fEm

STM32WB15
Bluetooth LE 5.3
Application processor
Dual core Cortex-M4 @ 64MHz

MO+ @ 32MHz
Advanced Security, Rich Analog
Flash: 320KB / RAM: 48KB
UQFN48, WLCSP49, Module

STM32WB10
Bluetooth LE 5.3
Application processor
Cortex-M4 @ 64MHz
Cortex-M0+ @ 32MHz
Flash: 320KB / RAM: 48KB
UQFN48

Q223

BlueNRG-LP
Bluetooth LE 5.2
Cortex-M0O+ 64MHz
security features
Flash 256KB / RAM: 64KB
up to 32 GPIOs BlueNRG-2
QFN48/32, WLCSP49 Cortex-MO 32MHz

Flash 256KB / RAM 24KB

BlueNRG-LPS QFN32, QFN48, WLCSP34
Bluetooth LE 5.3

Cortex-M0+ 64MHz
security features BlueNRG-1
Flash 192KB / RAM 24KB Cortex-MO 32MHz
Flash 160KB / RAM 24KB

up to 20 GPIOs
QFEN32, WLCSP36 QFN32, WLCSP34

EA N2 4GHZFERBES

BlueNRG-2N
Bluetooth LE 5
Network processor
QFN32, WLCSP34

BlueNRG-MS
Bluetooth LE 4.2
Network processor
QFN32, WLCSP34

ULTRA-LOW-POWER

X LOW-POWER >

10



€3 Bluetooth
MESH

7, BlueNRG BRI EF =R A |

LIRS EEES N FRb IR RS
BlueNRG-MS B BlueNRG-2N BlueNRG-1 BlueNRG-2 BlueNRG-LP BlueNRG-LPS
H
% BT4.2 AE BT5.2 SAIF BT5.2 iAIE BT5.2 AIE BT5.2 IAIE BATO5A"7’ A%E)E
= BLEEAINREE LE Privacy 1.2 LE Privacy 1.2 LE Privacy 1.2 Advertisement ext Adverti
: vertisement ext
IE' LE Secure Conn LE Secure Conn LE Secure Conn High speed (2 Mbps) :
High speed (2 Mbps)
LE Data Len ext LE Data Len ext Long range (.
GATT Caching g gin
Cortex-M0, 32MHz CorteX-MO, 32MHz Cortex-M0+, 64MHz
PI72: 160KB/24KB PI73: 256KB/24KB PIfF: 256KB/64KB
QFN48 023

A 4

AR EL
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BlueNRG 47

. Please contact your nearest ST
.ih Sales Office for more information

ArmekEiL

GIAR B=
SYSTEMS

BLUENRG-MESH
SDK

Flexible prototyping (BOM, ‘ -
15 Android SDK

Bl ¢ os sok

Starter Kits and Ref. Designs PC and Mobile GUIs SDKs and Libraries

X-CUBE-BLE1/2
Any GP MCU IDE X-CUBE-BLEMESH1
FP-ATR-BLE1
FP-SNS-BLEMESH1

Schematics and Gerbers provided)

X-NUCLEO-IDB05A2
*NP X-NUCLEO-BNRG2A1

SensorTile.box

@¥® STM32 Open
.‘ Development

Environment

ST BLE Sensor App

STEVAL-IDB011V1 ST BLE Mesh App
STEVAL-IDB008V2
_ _ BlueNRG Navigator BlueNRG DK
C;':(;jre":” SLrERe- e BlueNRG Power Estimator BlueNRG Profiles
STEVAL-IDBO08VIM BlueNRG Init. Wizard BlueNRG-Mesh 12
BlueNRG-Plug

*Network Coprocessor



Flash / RAM

Size (bytes),

1M/ 256K

512K / 256K

512K / 96K

Production

Development started

PIN 2 PIN COMPATIBLE

STM32WB5x
STM32WB3x
STM32WB1x

STM32WB55CG

STM32WB50CG

STM32WB55CE

STM32WB35CE

STM32WB30CE

STM32WB &%l ‘& I

STM32WB55RG | STM32WB55VG | STM32WB55VG

STM32WB5M

LB
%

256K / 128K STM32WB55CC STM32WB55RC STM32WB55VC
256K / 96K STM32WB35CC
STM32WB15CC | STM32WB15CC STM32WB1M
320K / 48K
48 pi 49 pins 68 pins 100 pins 129 pins
7x7pnl1nns1 3.3x3.38mm 8x8mm 4.39x4.37mm 7xX7mm MODULE
UQFN (p=0.5) WLCSP (p=0.4) VQFN (p=0.4) WLCSP BGAP

Lys
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from1.7Vto3.6V
from -40°C to +105°C 13
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Cortex-M4

(ST) BLE Application (ST) Thread (ST) 802154 MAC , f.igB/egl :
(Mesh, Profile, Services) noplication  Application Example  APPlication / Clusters

2

OPENTHREAD
Full BLE 5.0 stack SRR
8 connection point o
2 slaves / 6 masters Lightweight BLE 5.0 stack
Full beaconing feature ¢ Slave only

Secure Connections
Privacy + White List

(ST) BLE 5.0 Adv + scan only beacon mode OpenThread ZigBee Stack
“full stack” stack

(ST) BLE 5.0 ST) BLE
“Light stack” (ST) 802.15.4 MAC
ST) 802.154—-LLD

BLE - PHY 802.15.4 - PHY

STM32WB RF IP

STM32WB55 STM32WB35 | STM32WB15

BLE 5.2
Zigbee 3.0
Open Thread
proprietary (HCI, MAC, LLD) /802.15.4

BLE 5.2/Zigbee 3.0
Open Thread/Matter
proprietary (HCI, MAC, LLD) /802.15.4
Multi-protocols (BLE/Zigbee, BLE/Thread)

BLE 5.2
proprietary (HCI, LLD) /802.15.4

14

Lys
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STM32WB &% - Imbt(NigHt— MmNt ES

Complete, CERTIFIED and Free of charge 2.4GHz ecosystem

N
sTM32 NI

Discovery (Module) it
ubelDE

-,
sTM32 N
CubeWB

.
sTM32 NI

USB dongle CubeMX

Available: Schematics, Gerbers and BOM

-,
sTM32 I

N
sTm32 N
GubeMonitor-RF

CubeMonitor-Power

Z Download on the

App Store

GETITON

*® Google Play

Hardware tools Develop & Program Monitor & Finetune

STM32CubeMX
STM32CubelDE

STM32CubeWB value proposition

Matter, Bluetooth LE 5.x stack, MESH,
HCI, Zigbee 3.0, O-Thread, open MAC

Peripherals HAL + Examples

P-NUCLEO-WB55
NUCLEO-WB55RG
DK32WB5M - Module
Reference Design
CERTIFICATION path support

Lys
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Additional STM32 package
X-CUBE-SBSFU, X-CUBE-SAFEA1
X-CUBE-SMCARD, X-CUBE-CLOUD

SIAR -

SYSTEMS L)

Zephyr”

STM32CubeMonitor-Power
STM32CubeMonitor-RF
IOS / Android App

BLE StarNet BLE Mesh BLE Sensor BLE Profile

15


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.smile.eu%2Ffr%2Ftechnologies%2Fzephyr&psig=AOvVaw0u9ojdt8lBBlCpZYoctZW9&ust=1589198692182000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIj9rcWgqekCFQAAAAAdAAAAABAD
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FREEEEIISub-GHz F=RAES
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STM32WL5x

Application processor
Cortex-M4 / MO+ @ 48MHz

Build-in PA with 2x output power TM32WLEXx
Up to +15 dBm and up to +22 dBm S 3

170 dB Link budget STM32WL3

Application processor
Cortex-M4 @ 48MHz o SPIRIT2

Advanced Security, Hardware Application processor

Isolation, Rich Analog Build-in PA with 2x output power Cortex-M0O+@ 64Mhz (SZ_L p)

Flash: up to 256KB / RAM: up to 64KB Up to +15 dBm and up to +22 dBm SPIRIT1

170 dB Link budget Il AN 22 Sl R o0 Ultra-Low-Power
Up to 72 GPIOs, Up to +14 dBm and up to +20 dBm Transceiver

g Transceiver
UFQFPN48,, BGA73 Advanced Security, Rich Analog 152dB Link budget

Flash: up to 256KB / RAM: up to 64KB Up to +16dBm output power
- > LCD Driver, LP analog sensing i 146 dB Link bEdggt Up to +16dBm output power

136 dB Link budget
Up to 72 GPIOSs, FLASH up to 256KB / RAM 32KB QFN24 QFIICIZO uage
UFQFPN48, BGA73

PERFORMANCE

Up to 32 GPIOs
QFN32/48

Coming soon

17
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SPIRIT %ﬂ%MH&ZZia&
SublGHz RSt

150-174 MHz SPIRIT1

So o + RX:9.2mA/TX:19.5mA @ +11 dBm Q Q
2 0.056 M . Sleep/Stby: 850 nA / 600 nA @Z@ 5
* Max.out +16 dBm i s AR
« Sensitivity: -120dBm
«  Mod: 2(G)FSK, OOK JH
QFN20 4x4 /0\ e‘,
BER
n“bﬁa,u SR EEERE

s2-LP ¢/ s2-LPcB ®
413-479 MHz @

er6omemi. @ ° RX:7mA/TX:10 mA @ +10 dBm
452-527 MHz « Sleep/Stby: 700 nA / 500 nA
904-1055 MHz « Max.Out: +16 dBm

« Sensitivity: -130 dBm
MBus) Guwn +  Mod: 2(G)FSK, 4(G)FSK, OOK/ASK

D ° QFN24 4x4 KEFIEF B BREIR
©

' sigfox « S2-LP Based Radio Transmitter ez 47 Tl SRz
‘— « -40°Cto +105°C
Y/

life.augmented



STM32WL SoCEEFSIREEIE D I

KIEE = hEs: EMFCIRIoTRIFRI§E

AR/ HSoC

STM32L4

Arm®
Cortex®-M4

19



STM32WL Sub-GHz F=5BE

PR g (0 e P 2 RUAZ Ko T e ) e 2ok
STM32WLES STM32WL55
+ Arm® Cortex®-M4 & DSP, #i# 5ik48 MHz + Arm® Cortex® -M4 & DSP. #i# 51448 MHz
« 5ik256 KB {£ 164 KB SRAM « 5ik256 KB[H {7 #1164 KB SRAM
« Arm® Cortex®-M0+, 355448 MHz
LI 7 ¢ 7 et S
<72
STM32WLE4* STM32WL54* Il @
56K | 64K | Up to 29 GPIOs STM32WL5xCCU6 STM32WL5xJCI6 Up 10 43 GPIOS
256K / 64K Optimized STM32WLEXCCU6 STM32WLEXxJCI6 for_ fy!l
o BOM cost erX|JE)|I|ty
128K / 48K STM32WLEXCBUG6 STM32WLEXxJBI6 Tiny package
R TR 22 = | = 1 = T footprint
64K / 20K enablement STM32WLEXC8U6 STM32WLEXJ8I6
Flash / RAM ‘7‘87pi“5 g35pins Pin count
. X/mm Xo mMmm
Size (bytes) UOFN (p=0.5) BGA (p=0.5)

- Dual core

Lys
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- Single core Note:

X = 5 SISEEMEEEA (e.9. STM32WLES5CCUS)
x = 4 Z¥FER T LoRaIMIERBAHIRRER IV LoRa(e.g. STM32WLE4CCUG)




STM32WL — 5K FELA

= = .
- sTM32 NI
STM32 .’ EI\LIIISE% Programmer LgRa WA N
S armkel
e _ sigfox [\\-Bus
R GIAR ' 9 :v%:;.-e;;-)))
o SYSTEMS -
« ——t sTz2 B ZETA :
NUCLECEWLES]C e CubeMonitor % ' mIOty
TR AR s TM32 Nucleo-64 RiEF=ZTH il
FRIFEBSZRIREL R B AR STM32CubeMX LoRaWAN® (ST)
NUCLEO-WL55JC1(High Band) STM32CubeWL Sigfox (ST)
NUCLEO-WL55JC2(Low Band) STM32CubeMonitor FLEMBUS (Stackforce)
STM32CubeProg ZETA (Zifisense)

A (Y \\
‘1_[ STM32CubelDE + &{Efk{¥IDE Mioty (Stackforce) 01

life.augmented




Q XES LB qE, Bt Z) LRI 18E%E MUC~ X F

@ xmesoors BRBAERLS STM32WBIRHIFEEZ £EES]

0 ) 19iE We SEHE e
RQTNEE \ STM32 {BHEiE EEEE
TE

o = ST X ) *  http://www.st.com/x-cube-sbsfu
g =) £%& LY X-Cube-SBSFU S TIHIERPN

" RFHMEFHR
ZEFHR MO-+HTIEMHIFUSTHAE I\» EZEXFUSHIETSISSE

EIm K AKE, BIHETLABE B
BAHIPIRIF - B4 RDP level 2 - _EFlashftE[ 4

o fE{5: AES, TRNG, PKA
NNfR=R5 |28 (RSA/ECC)

X444, X-Cube-Cryptolib

MO+ IR LAY Z AR AERARSS.
N | EEEE —_— % -
1 CKS (Customer Key Storage)

R4 MO+ & M4 XUZEfE s &R

https://www.st.com/x-cube-c

RB/EERS

FE(H: cM4 iz MPU SFARIMPURRESERRGIZEI

Lys
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http://www.st.com/x-cube-sbsfu
https://www.st.com/x-cube-cryptolib
http://www.st.com/stm32trust

Q XES B 5, Bt Z) LRI 1EE%E MUC~iaiaxF

) e STM32WLIRHEIFELZEEESI(1)

e =t

B57EWL CubeFW B4E 2
S5 LY SBSFU SETIZIFAIPN

TEFR

AR RAKE, BIEALAET ATk
TE{4: RDP level 2 B FFlashfy@E S

fE{4: Boot Lock

BEBsmtiE, SEMNRERFlashittibisT

fE{4: HideProtect FlashX

s

Secure Flash/SRAM, W —
Secure OB, MO+ DDS BT IEER 15 X AIMO+HEEi

fSiER AR FlashX I HE FIRE (L

fE{4: AES, TRNG, PKA
(RSA/ECC)

I

#0444 X-Cube-Cryptolib

Lys
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http://www.st.com/stm32trust
https://www.st.com/x-cube-cryptolib

Q XES B 5, Bt Z) LRI 1EE%E MUC~iaiaxF

) A STM32WLIRHEIFELZEEESI(2)

Bt MO+ & M4 SUZEEE |——» R

giil'{jc Security-aware DMAZE XIMemoryfIPRIVAISMZHISEC|PRIVECE

FE(H: CM4/ICMO+ R MPU  ———— =1l i Ed = <)

RB/EERS

R
o ! «  MO+HMATUZIRES ETFMO+/MATUZIRE, FEMOHHR{HAYE
ZEFE Ea SATEAETNI P ETEARSS.

LY las

TBC

- T R
Y/ 24
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http://www.st.com/stm32trust

STM32 [RIFcZeiH

o Features
Certlflcatlon Up to 22 dBm (SubGHz)
FCC, CE,BLES5.0, 102 dB Link budget BLE

Zigbee3.0, Openthread, | 106 dB Link budget 802.15.4

UWB, OMLOX, Sigfox 64K- to 1MB Flash
LoRaWAN . 24K- to 256KB SRAM

Ecosystem Security

Secure data Xfer

L3¢

Megﬁﬁ
¢HREAD

re-%i - Ky

@ NB-ior | STM32Wx

s @ | . .
Cabetnicr Anti Hacking

Anti Cloning
Trusted Zone
Secure Update

SW tools

Packages

L

QFN

BGA/CSP

25
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STM32 Wireless Line X #l5m1=)|

pog ik - -

https://c.51diantang.com/ - £KEHFLoRa SOCt H: STM32WLEFT A%
o https://www.stmcu.com.cn/video/1519

RiEA:

CTMBOWE ST BB AR STM32WL S FHlILoRaFLSA

o https://www.stmcu.com.cn/video/1472
STM32WBIRITERFIL S o STM32WLTELFHIRFIQEA
https://www.stmcu.com.cn/ecosystem/chip/chipfamily-

stm32wb o https://www.stmcu.com.cn/video/1584

(STM32WB #i—N &S hBLE STM32WLELH L oRaWANE 2z &
MAFEMIZIT) #EXN . 1§}Eﬁ SR _ %yﬂnr_fﬁ
o https://www.stmcu.com.cn/video/1574

01.STM32WB f&7t

02. STM32WB BN ® E%??i%ﬁ |

03. STM32WB F#&EN

SREESEET. ...

04. GATT 5BRENE

05. A STM32CubeMXeIEBLER

r 06. WN{rg1TBLERZ A ;
Y/ 26
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https://c.51diantang.com/
https://www.stmcu.com.cn/video/1519
https://www.stmcu.com.cn/video/1472
https://www.stmcu.com.cn/video/1584
https://www.stmcu.com.cn/video/1574

STM32 ARz

S
3

il STM32ZiLE EFSRMBERE, SRRARSHSIRS SSHRIBNIE. R TIEMREAIES) MRS
.\ ASTMCUREEMS=BEMASRFRLEN, BISREEINTE, 2EEINEHT

Al. . L .- - o £ ' " e
. " - & » ~ -
f : 4 N . X

-
. ) \.-\‘
. . N

STM32FAX AR SZH5HBAR:

mcu.china@st.com
mpu.china@st.com

KZFiTHRIBRLEHBAE:

edu.china@st.com

STM32 X EN
STM32 1 [X

STM32

STM32%; FHISTERTE

STM32 Bilibili



../stm32.tmall.com
http://www.stmcu.com.cn/
https://shequ.stmicroelectronics.cn/
http://www.21ic.com/stm32
http://www.21ic.com/stm32
mailto:mcu.china@st.com
mailto:mcu.china@st.com
mailto:edu.china@st.com

Our technology
starts with You

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.

All other product or service names are the property of their respective owners.
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