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Worldwide Revenues ($B)

/
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Cloud Infrastructure Services Market

(1aaS, Paas, Hosted Private Cloud) 538 s G 2022
$50 Share
339  + 02FE—5E, CUNSERIGHESOEY
o IEES30(ZETT, H2021 B—SE I 7 34%
- Amazon, Microsoft and Google BJTh1n{REF
$30 . IFEF35-500RIEEIRK, HitdFPERI=HN
22% B OIS K SR B R £ 10-20% 2 ]
10%  + B2018FFE—=FELLk, HAELERIRHEM
520 BUINBIK T 150%L0 E, (BRTFEEBKENTE
. FLERAtRS, E BTG RE MRS
- Companies 21% 36%
$10
W - mERE, HinHAT2EPEFEIATES
%0 Q1 2018 Q1 2019 Q1 2020 Q1 2021 Q1 2022

Source: Synergy Research Group
"l https://www.srgresearch.com/articles/huge-cloud-market-is-still-growing-at-34- 5

per-year-amazon-microsoft-and-google-now-account-for-65-of-all-cloud-revenues
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China public cloud laaS+PaaS market share, H2 2021

RS MEEE

Cloud Services Leadership - APAC Region = |D C
Total . Restof | South& : -
AELL Region Sl Jerdl East Asia | Southeast Sl 25.1%
- Others C)mEs
Leader | Amazon Alibaba Amazon | Amazon | Amazon | Amazon
2021
#2 Alibaba Tencent Microsoft | Microsoft | Microsoft | Microsoft 27.5B US$
aws

#3 Microsoft Baidu Fujitsu Google Google Google
#4 Tencent China Telecom NTT Alibaba Alibaba Telstra ‘e
#5 Google Huawei Google Naver IBM IBM Aen 108N -

hiea TeLEcom \"’ @ Hélﬁn
#6 Baidu China Unicom Softbank KT NTT Alibaba b4

Based on laaS, PaaS and hosted private cloud revenues in Q4 2021 nfEx = B A «PEBEEKEZLR » Amazon Web Services = Efth

Source: Synergy Research Group https://www.idc.com/getdoc.jsp?containerld=prCHC49130922
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- [IEBEAEFERERARMIS, FIEEEHRAPeCHEMIHX 5K

- FEXERIENMEXFHEE T, AENCKARES=

- TXXGiHGEMERGEERGIEN=8<2—, FEBNEEXEEIEKIER

- FEFIAL, REXRGRIZMREANTHE (2021527.5(2%&5w) , EXERA. EIE. HE. BARTAFEES
- BITANFRITMEKERS, XERACERE LIATEE
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http://medialib.st.com/pages/view.php?ref=1803&search=nucleo&offset=0&order_by=relevance&sort=DESC&archive=0&k=&

Smart Object

Application

Cloud “Connector”

LS security

TCP/IP stack

Wi-Fi®
Cellular modem

Hardware MEMS, ToF
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Hardware platform:
NUCLEO-U575ZI-Q + EXT-AT30380

MXCHIP
EMW30380

Baidu lIoT Core
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o
(=)

L
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Market Segment % Description
loT Applications

20

K]

+ Due to STM32 innovation, We intend to connect to mainstream Chinese cloud
vendors with our latest STM32 ICs. We reached an agreement with Baidu to first

) connect Baidu 10T core based on the latest STM32U5 to ease the development

Market size
The overlap users
between ST and Baidu X3 App||cab|e Scenario
1.9 million Baidu
cloud developers

to connect the Baidu cloud for ST customer and enrich the ecosystem.

0000000000000 00000000000CC0C0000

* Apply to IoT scenarios based on device, provide the access and management

capability to device, and help developer to focus on business.

0000000000000000000000000000000

«+ Feature Overview

Major customers + Rapidly establish the |oT application with the core of device.

Smart city market user + Freely select two usage methods of unvarnished transmission and device
Smart energy user shadow.
Intelligent

manufacturing user
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Hardware platform:

NUCLEO-U575ZI-Q + ADP-L610-
Arduino_V3.0.1

HUAWEI
Cloud

Fibocom
L610-CN

D

i’

o
o

§ - .#”’“‘EL’#&

+«» Description

Market Segment
e Due to STM32 innovation, We intend to connect to mainstream Chinese cloud

loT Applications

Eis) g5 G

o

vendors with our latest STM32 ICs. Huawei IoT department need to develop 1.5

Market size million developers in 2023, HCCDP-IoT certification will be the main contributor
The overlap users
between ST and

I_—It_Jawel, _ courses with technical support.
1.5 million Huawei
cloud developers

which would like to involve ST and FIBOCOM to join to develop the related

«» Applicable Scenario
» Apply to IoT scenarios based on device, provide the access and management

: capability to device, and help developer to focus on business.
Major customers

« Feature Overview

loT workers, _ _ o , .
training and certification of » Rapidly establish the IoT application with the core of device.
loT terminal, tube, Cloud  Freely select two usage methods of unvarnished transmission and device

technology and solutions
shadow.
11
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STM32 K BHF LMl

NON-IONIZING RADIATION
Traditionally perceived as harmless due to its lack of potency

Features

Certification

Up to 22 dBm (SubGHz) Frequency (Hz)
FCC, CE,BLES.0, 102 dB Link budget BLE
Zighee3.0, Openthread, | 106 dB Link budget 802.15.4
UWB, OMLOX, Sigfox 64K- to 1IMB Flash STM32WXx
LoRaWAN .. 24K- to 256KB SRAM I ‘l
- 0 102, 10 105 108 109 1012 104 10" V(\:lireless{_ _
Secu ”ty /! onnectivity,
Secure data Xfer _—* D
Anti Hacking E
Anti Cloning //'E —
Trusted Zone //Computer Radio Cellphone Microwave Remote Visible  ~~o
Secure Update / ) control . S
P ,/ 60-100Hz 520KHz-108MHz 19GHz-22GHz 3 GHz-30GHz light S~
’ 5.8 GHz So
4 S
/ \\
/

205 Khz 13.56 MHz  Sub-GHz 2.4 GHz 10.6 GHz 60 GH\i
& LTE-I % .

} D
= N LoRa“ &) NB-IoT 9 =

7 7 SIGFOX
Y/ o 13

Packages

]

QFN

BGA/CSP
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@ WIFI/BT CELLULAR
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€3 Bluetooth’ @

4G 5G° LTE-i} &wne-ior
VERY  SHORT RANGE LPWAN

SHORT RANGE

€3 Bluetooth 5 @
& 7
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High-
performance
MCUs

*

Mainstream
MCUs

)

Ultra-low-power

MCUs
A\
Kyy
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Wireless
MCUs

STM32
STENMCUFRAES

STM32MP1 STM32MP2

Up to 1 GHz Cortex-A7 Dual 1.5 GHz Cortex-A35

209 MHz Cortex-M4 400 MHz Cortex-M33
STM32F7 STM32H7
1082 CoreMark Up to 3224 CoreMark MCU with neural

processing unit

216 MHz Cortex-M7 Up to 550 MHz Cortex -M7

240 MHz Cortex -M4

STM32F2 STM32F4 STM32H5
Up to 398 CoreMark Up to 608 CoreMark Up to 1023 CoreMark
120 MHz Cortex-M3 180 MHz Cortex-M4 250 MHz Cortex-M33
STM32F3 STM32G4
245 CoreMark 569 CoreMark Mixed-signal MCUs
72 MHz Cortex-M4 170 MHz Cortex-M4
STM32CO0 STM32FO0 STM32G0 STM32F1
114 CoreMark 106 CoreMark 142 CoreMark 177 CoreMark
48 MHz Cortex MO+ 48 MHz Cortex-M0 64 MHz Cortex-M0+ 72 MHz Cortex-M3
STM32L0 STM32L4 STM32L4+ STM32L5 STM32U5
75 CoreMark 273 CoreMark 409 CoreMark 443 CoreMark 651 CoreMark
32 MHz Cortex-M0+ 80 MHz Cortex-M4 120 MHz Cortex-M4 110 MHz Cortex-M33 160 MHz Cortex-M33
STM32WL STM32WB STM32WBA
162 CoreMark 216 CoreMark 407 CoreMark
48 MHz Cortex-M4 64 MHz Cortex-M4 100 MHz Cortex-M33
48 MHz Cortex-M0+ 32 MHz Cortex-MO+

15

- Latest product generation Radio co-processor only New series introduced in 2023  [E—] Pre-announcement
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STM32WB & BlueNRG
Bringing the most comprehensive portfolio for Bluetooth and other 2.4GHz protocols !

. From 160KB to 1MB Flash €3 Bluetooth' 5

« Single or Dual-core products "

« Compliant with 5.3 standard ST\

 Multiple stack variants Mesh
available

* From 32pins to 129pins
« Matter and LE Audio coming

soon @ Zigbee

\

A

@ Proprietary

17




STM32 MCU 2.4GHz

W

mEE

STM32WB MCU STM32WBA MCU

STM32WB55 STM32WB35

STM32WB15 STM32WBAS52
STM32WB10 Arm® Cortex® -M33 w/ TrustZone® @100MHz

1MB flash memory / 128KB RAM

STM32WB50 STM32WB30

: Bluetooth® Low Energy 5.3

Dual core & security (Arm® Cortex® -M4 /-M0+) (long-range, 2Mbps, adverting extension)
Up to 1MB flash/256KB RAM Up to +10dBm output power

Bluetooth® Low Energy 5.3, Zighee R22 & Thread, proprietary, Matter H1'23 Enharncedisecurity

BlueNRG System-on-Chip

BlueNRG-LP

BlueNRG-LPS
Arm® Cortex®-M0+ Arm® Cortex®-M0+
BlueNRG-1 BlueNRG-2 256KB flash/ 64KB RAM 192KB flash memory / 24KB RAM

Bluetooth® Low Energy 5.3 Bluetooth® Low Energy 5.3
Long-range, 2Mbps, (long-range, 2Mbps, adverting
Adverting Ext extension, AoA/AoD)

Ly

life.augmented
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STM32WBA: Ultra-low-power BLE 5.3 platform

Bluetooth® Low

..... Energy >:3..:
Highest DMIPS
Best ULP
Enhanced Security a
STM32WBA

Ly

life.augmented

Bluetooth® Low Energy 5.3

Based on Arm® Cortex® M33 at 100MHz with

TrustZone® technology

Leveraging STM32U5 ultra-low-power platform
* low power background autonomous mode (LPBAM)
» flexible power-saving states with fast wake-up times

« same digital and analog peripherals
Built using 40nm process technology

Supported by full ecosystem (Q1 2023)

19




STM32WBAb52x features and circuit diagram

STM32WBA52CxU6

Architecture

* 1 Mbyte of flash memory / 128Kbytes RAM

« Single Arm® Cortex® M33 @ 100MHz

Key features

« +10dBm max output power, integrated balun

Total memory
Up to 1 Mbyte flash

Control Arm® Cortex® -M33 FPU/DSP
100 MHz + TrustZone®
Power supply

1.71V to 3.6V (LDO) Nested Vector Interrupt Controller
POR/PDR/PVD/BOR )

Up to 128 Kbytes SRAM

Secure boot loader

Memory Protected Unit (MPU)

Crystal oscillators
32MHz (radio and HSE) JTAG / SW debug

32,768KHz (LSE)
RTC / AWU / CSS ART Accelerator™
AHB Bus Matrix

Connectivity
2x SPI, 2x 12C
2x USART

PLL / FLL

« Bluetooth® Low Energy 5.3 certified with

d o . OMb | SysTick timer 1x LP-DMA Control
advertising extension, ps, long range . o Protoce)
* up to 20 connections 35 GPIOS

e TX:10.6mA @ 0dBm, RX: 7.4mA Cyclic redundancy check 2x 16-bit timer (ULP)
e -40to + 85°C Voltage scaling (2 modes) Analog
Peripherals: touch sensor, LPBAM, ADC 12-bit, Sec”ty

HUK, AES 256-bit , HASH, PKA, . i
3x UART, 2x SPI, 2x I’C TRNG, SHA 112, SBSFU, SKS Sensing

Capacitive touch

Package: UFQFN48 7 x 7 mm, 35 GPIOs

— Side attack resistant
~ 7 Active antitamper

"I 20
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Cortex-M4

ZigBee
Application / Clusters

(ST) BLE Application (ST) Thread (ST) 802.15.4 MAC
(Mesh, Profile, Services) Application Application Example

Full BLE 5.0 stack
8 connection point
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) 802.15.4 - 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

21
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Ty 4.0
CBM & PdM MW HE

Health equipment condition monitoring and status anytime and everywhere!

. : Azure o= Cpows
= ' loT - -
Central
@ |
PRT028 Settings -~~~ - o
OUBOE 26B983 (( A
Monitoring
PTR59 A
oos 1:26/86:26 d Alerting
Advertlsmg Connection
GBBIuetooth”E Advertising Connection Cloud
To ensure a complete For settings and To monitor smart factory
equipment overview data details everywhere

"_l status at all time in a friendly view
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Cloud Presentation % .
Gateway ﬁ (dashboards)
Processing _‘J L|_‘
(analytics, Al, Data lake
algos) Secured (DWH) £
connectivity
Data collection High Ie'frel
processing
(analytics, Al, algos)

i

Smart sensors node

rocessing s d
(anatyl:lcs Al SGHIE
algos) connectivity \\
Smart Smart : Smart
SEnsors SENnsors Sensing Sensors
node node node

Factory floor

Lol o .

)

STEVAL-PROTEUS1
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Results

@ staus: NORMAL
Similarity: 99

J

Results
status: ANOMALY
Similarity: 24
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[
[Predictive) Speed Status »
3620 [Predictve; Acceleration Pesk Status s
o [Spoed] Status Acceloration X: 000 [P
[AccPeai] Status Accoierstion X: 000 WA .
RMS SPEED X 0.01
Acceleration Pesk X ca4 ——
[,
[Speed] Status Acceleration Y: 0.00 [AccPeak] Status Accmlertion Y. 000 Pty St et oo
RMS SPEED ¥: 001 Acceecation Pesk Y oy R
[Recheak] Status Aceaisration 2: 000 Py St S et £
[Speed) Status Acceleration Z: 0.00
Acceleration Pesk 2 oas )
RMS SPEED Z: 003 ba e

[Procictve] Fraquency Doman Status

[Frequency Domai) Status Accelenation X a%0
Max Amphtude X: 000
Froquency Domaie X 0680
[Frequency Domen] Status Accelerston ¥. 00
Mas Ampiitude Y- )
Frequency Domaie Y. 339620

Prequency Domani Status Accelerston 2 000
Max Amgituce 2 )

Frequency Domais 54850
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Industrial Summit 2023
Show Stoper

loT Automation Motor Control
Competence Competence Competence
Center Center Center

Cloud Dashboard

i . llin,. AN ((r _ MC System ff‘
FFT STATUS
Servo Drives Orchestra @ Ready homed
Ready not homed _ MC System [?
® -
@ cror : (
() Node disconnected ( _
0000006060 S e STM32US75 ((( Router [im
R + Wi-Fi
(e Endnoses
1
(v Enanodes
Controller
o s
I

|O-Link

MC System m[?

635731.6

"l 28
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- \J BESED STM32 Baidu loT Core Connection

4 R
Node ID Address Temp Battery RmsSts  AccSts  FregSts
- [ Start Game j [ Start Game2 j 1 32 26.6 °C 0 % . . .
2 41 26.6 °C 0 % . . .
3 58 26.6 °C 0 % @ o .
[ Stop ) [ Reset J [g;‘;e g ] 4 59 26.7 °C ) o ® N
5 60 26.6 °C 0 % o ® .
6 61 26.7 °C 0o % @ ® »
F- 30 MotorSpeed 0 X 7 & 264 C 0 % . . .
09000000 e 8 76 26.3 -C 0 % @ o »
A - D e
, S )

Frequency

o- RmsSpdX9 - RmsSpdY9 o- AccPeakX9 - AccPeakY9

0
18:55:30 3 18:54:30 18:55:00 18:55:30 18:55:53
o o
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Figure 1. Amazon Web Services® loT Core ecosystem

NANOEDGE Al
=g STUDIO
B T
-i : 23

Application with Arm® TrustZone® Application without Arm® TrustZone®

Common application files of the FreeRTOS™ |oT reference integration for B-U5851-10T02A ;C SEWiBEE
software
| Boads | sy | o | kstore |

Applications

FreeRTOS™

Thing protocol
MQTT

Kernel
coreMQTT

coreMQTT-Agent

Utilities
coreHTTP
coreJSON LwiP
Middleware
Board support package (BSP) Hardware abstraction layer (HAL) cMsIs
Drivers
s | vomtumeny | o moae
Hardware components
B-U5851-10T02A
Development boards

X-CUBE-AWS ver3.0.0
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« Description

» Target is to provide to AIRCON customers (especially in Japan) a PoC showing simple Al implementation linked to AWS platform to
detect remotely FAN filter clogging through information relayed onto AWS platform

* Goal is to promote end to end solution reusing existing solutions developed
«  X-CUBE-AWS
* NEAI Fan Clogging demo

« Target market
* Market segment: Home Automation
* Applications: Aircon

* Market size of the solution : /-

4
|
)

= 1

* Already 3Mu identified at below customers listed .
« TAM is higher but not all devices are connected through WiFi £ o ‘

« Major customers

* Daikin

* Panasonic

* Hitachi

*  Fujitsu
Kys

life.augmented



Al

Competence
Center

TR MR RYX BE HE 2R R

Demonstrate the effectiveness of NanoEdge Al library for the detection

of fan filter clogging

« Approach: Al model automatically extracts features from current signal Iq,
and then detect if the filter is clogged or not.

« Features: On-device learning to fine-tune the Al model so that it can adapt to
the discrepancy of each specific equipment.

« Hardware: P-NUCLEO-IHM003 Motor Control kit with STM32G431 inside

SCORE Key results of NanoEdge Al studio:
29.93% « Accuracy: 100%

- RAM: 1.3 KB

BALANCED ACCURACY RAM
100.00% 0.7KB

+ Buffer 0.6KB . .
Target Application: =3 / Detect any abnormal
o : 2 : : ] =) T torque, wrong startlng
Fllter_(_:logglng detection for air | sequence, friction due
conditioner. 1 P to aging or oil issue

Anomaly detection for electric
motor.
Predictive maintenance.

% scaore of similarity

33



* Amazon FreeRTOS~10T reference for the B-U585I-I0T0O2A Discovery kit

* Wi-Fie
« Configurable TCP/IP stack qualified
* TLS encryption aW device

* Firmware update \.—ﬂ

* AWS loT Core~multi-account registration

* AWS loT Core~connection, device shadow, jobs, defender

* AWS loT Core~OTA firmware update

* Telemetry with on-board environmental and movement sensors

« Command-line interface:

— Device provisioning

— Configuration saving to NVM

— Monitoring of the FreeRTOS-kernel tasks and their memory usage
* Easy step-in project, without Arm. TrustZones

* Arms TrustZonesfor Cortex.-M (TF-M) enabled project:
— Secure boot
— Private key and secrets storage
— Sensitive operations executed in an isolated environment

B-U585I-I0TO02A

o STM32U585AI MCU featuring: ' Vi

* Arm® Cortex®-M33 core with | = 8 v L

* Arm® TrustZone® and

* Armv8-M mainline security extension
* 2 Mbytes of Flash

» 786 Kbytes of SRAM
WiFi Module
Bluetooth Module
MEMS Microphones =%
Sensors (Temp., Humidity, Magneto., acc,fONMC B

"l gyro, pressure, ToF, gesture detection)

life.augmented
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X-CUBE-AWS ver3.0.0

internet of things

Application with Arm® TrustZone®

Application without Arm® TrustZone®

Common application files of the FreeRTOS™ loT reference integration for B-U585I-10T02A

oo | o | o0

Applications

FreeRTOS™

Utilities

Middieware
Board support package (BSP) Hardware abstraction layer (HAL)
Drivers

B T R R

Hardware components

B-U585I-10T02A

Development boards

34
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BRI RS - STEVAL-ASTRA1BZE{4

STEVAL-ASTRAI1B hardware overview

Processing & Long & Power Environmental
security short-range management & & motion
connectivity protections sensors
8 o N ®
STM32WB ST1PS02 (*) STTS22H
216 CoreMark 9
64 MHz STBCO03 LPS22HH
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LIV3F * One ST1PS02 is embedded on SoB. Another

one (optional) is hosted in the main
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Evaluation board Mobile app Web-based dashboard

STEVAL-ASTRAI1B ST asset tracking DSH-ASSETRACKING
aws

Schematics, Gerber, Certified solution Network
... available online (CE, RoHS, FSC) Server

Firmware package Firmware source

FP-ATR-ASTRA1 code available :
https://dsh-assetracking.st.com

Ky 3

life.augmented



71

life.augmented

1 W S 3
RSN RIRIA = mE L H

PDSA fIE AR AE LAZIE) F M a4

Jjo
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