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Global challenges

Need to increase energy efficiency everywhere & support the use of
renewable energy sources

Rising demand for and usage of
electrical energy

> global electricity demand
increase from 2020 to 2030

CO, emission reduction from 2010
to 2030 to limit warming to 1.5 degrees C

Electrical energy from renewal sources

Increase use of renewable energy L in 2020 to ~ in 2030
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N / Sources: International Erfergy Agency,

The IntergovernmengalPanel on Climate Change , British Petroleum



Trends In sustainability

Sustainability driven on all levels of society

China - Europe & USA
2030: Peak Carbon Emissions 2050: Carbon Neutral

2060: Carbon Neutral
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Nations

ST - 83% reduction in our PFCs emissions efficiency since 1994 “

2027 Carbon neutral - 51% renewable electricity. //%

CarrE - Participating in Apple clean energy program . @/ «
« 27% direct & indirect emissions efficiency in 2021 vs 2020 “g0y wes®

Responsibility, awareness & Awareness & Actions
actions

1

Individuals
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We are committed to be carbon neutral by 2027

Amplifying the positive impact of our technology

Accelerating our sustainability initiatives

N _ . soENGE -83% reduction in our PFCs emissions efficiency since 1994
Milestones G\ oi5ed p 4 i
S/ TARGETS . 51% renewable electricity. Participating in Apple clean energy program

-27% direct and indirect emissions efficiency in 2021 vs 2020
Carbon neutral by 2027*

Compliance with the 1.5°C scenario by 2025
— recognized by SBTi

Sourcing 100% renewable energy by 2027
Lt

Collaborative programs and partnerships for ' _
carbon neutrality throughout our ecosystems =

* Includes Scope 1, 2 and partially 3 5



Global Energy: Impacts from Standby Power

23,015 TWh:

totalworldwide e(lzeé:;g;:ltyconsumptlon we can reduce our carbon footprint

By reducing our energy consumption,

60mW/unit energy saving equals

Other adapter(<100w)

~ 3 standard nuclear plants

—~
65mWourrent | | W Wl 9613 s et
e AVG standby | total energy
powerto | > saving of
Laptop computer [JERC] 5mwW f
. (Zero Standby ( 1 756
= ] o TWh

: 28 ’_.‘. P ‘ =0t
tce: tonnes of coal equivalent, toe: tonnes of oil equivalent ' e L
MMBOe: Million Barrels of Oil Equivalent 4.38 Tg CO,
Sources: Statista, EarthWeb, STMicroelectronics =
Standby power is one of the most significant contributors to global energy consumption. It
,’ makes up 10% of all electricity use worldwide._ In order to combat this, electronics

companies have been making changes to their products that help reduce the amount of
standby power they use.
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Developing solutions for sustainability and efficiency

- : =
* Energy generation & distribution

Energy « Smart meter & wireless charging
- « System power, consumer r, lightin
Generation YRHOR Fowek Fower

AUtOmati()n « Smart city, smart building, smart home

« Smart farming & agriculture
» Industnial robots & automation systems
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Energy Generation

Renewable energy

Centralized Energy Generation

Solar: 19% CAGR (2022-27)1

Wind : 13% CAGR (2022-27)1

Energy Storage: ~30% CAGR (2022-30)2
Energy Distribution

Power & Energy:. conversion chain

Industry Smart City
applications

Transmission/ Storage

Smart Home

0 High Voltage Supply

‘ -f ) . %%y
» —=a e ol
Smart Grid/ Center
Micro Grid
o \) b _0_0 )
Energy Storage — q,z r
system . s

Transport Electro Mobility

Energy Distribution/Management Distributed Energy Generation

« Smart Agriculture (Global CAGR 9.4%, 2023-
28)°

« Manufacturing & Process Automation (CAGR
8% 2022-25)°

« NEV (China): 38.24% CAGR (2021-26) ’
» Charging Pile: 44% CAGR (2022-25) 8

* Smart Grid: 19.1% CAGR (2021-26)3
* Energy storage

« Automated Energy Management: 12.67% CAGR
(2022-27)4

GlobeNewswire and Report Linker 4 7 ; marketandmarket.com3°28 : Industrial Semiconductor Market Tracker-

Sources: IEA report!, BNEF?; ;
OMDIA 2Q20226
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https://www.gminsights.com/industry-analysis/china-energy-storage-market
https://www.mordorintelligence.com/industry-reports/china-smart-grid-network-market
https://www.globenewswire.com/news-release/2020/11/04/2119719/0/en/Global-Building-Energy-Management-Systems-BEMS-Industry.html
https://www.marketsandmarkets.com/PressReleases/smart-agriculture.asp

New Microgrid Architectures beyond 2025

Common Building
Loads (80%DC)

e (V \ .,ll/’:-
Sawat DC / Semiconductor = .';\' / \
5 =/l
& Based Loads
: 4 Typical L 2% 10 %
@ :: Loss i -8%  Conversion l " 10 5% m:\ 1

T Loss % loss =
2% 10 10% loss
"'é @< "'E;,-' @_l
- a 'r. to 0% DC BUS
12% to o8
20% loss AC . DC _.
Ny A< N EE—
s)“ % to 8%
T e 0 AC Grid :  hows
= ) : 20% loss &% Lo g 'l'l DC 2::02-.
. |
i o TG —
oo DC storage Ej
g—“ 3% to 10% DC storage % =% g
loss

Improves
AC Microgrid 8-15% DC Microgrid
Efficier:cy

Set as non-profit, open, independent foundation DC 3 Funded by Germany Federal Government
s for promotion and adoption of DC microgrid. - =" :
Current(=)S bihe . For safe and robust energy, supporting
Objective is to provide free access fo IP, for safe and INDUSTRIE connectionto the supply grid and maximum
e | S use of decentralized, regenerative energy.
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Enabling Microgrid with PV and ESS

Increase your grid independence
Increase use of renewable energy

lowering energy costs by up to 11%

DC-DC DC-AC
Converter with MPPT Bi-directional Inverter

— DC Common Bus

b

Grid Integration of PV and Energy Storage for

+ KNX energy Energy storage Resilience

management
system

Bi-directional | — '@
DC-DC — 200~1000Vvdc S B
Converter

Uni (Bi)-directional Electric Vehicle )
DC Charger PV powering households

(0
t||

==lp Power Line - — —» Communication Line

‘ ’l .« Source from : Use case | Germany Electric vehicle charging hub 10
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https://power.mtu-solutions.com/ev-charging-germany

Enabling Microgrid:3-in-1 solution with PV, ESS and EV
charging

Al based Solar Arc Fault Circuit

Interrupter

PLC based 900W smart solar PV . 40kW SiC Gen.3 Bi-directional DC/AC

PE SMWO0O31.22 PE . SMWO00E 20 PE SIMWD026.23 PE ED_COOT 22

30kW Three Phase Vienna Rectifier

PE ED_0002.20 (S 1DES-SORWVIRECT)

EV Charging
Station

6.6kW SiC Gen.2 bi-directional AC-DC

30kW Three Phase LLC Converter for Energy Storage

PE ED_ED_0004.22 PE.EG_0002.21

Bidirectional Totem
pole PFC

Energy
Storage

life.augmented



Superior efficiency of 30kW EV charging unit
empowered by SIC Gen 3

1 30kW Vienna PFC d 2 30kW 3-phase LLC }. Total Solution

. 4 A
awe & F o [LTrrs 1 : 0 A |
Ayf ot A0kW Thres Phase Vienna Raalifier lor EVCS Lyy ot A0k Thres Phase LLC C:Jnv:—]rl.:—:r far BN UL 5 (i B
Mpaver R ELLE L Ld I I H 1 R AT I S T Y . .“. o
B = — IR
e p A :
h':.:lmn key Spacification: — —
App Jmpfn.,-m. AU IR AL At AT 2T b -"'I-F-':E"ﬁﬂﬂﬂ hey Speciflcation: ; e
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Power & Energy

Product to system approach to create value for our customers

Focus applications and key benefits Power & energy forecast
Power Supplies & Energy Generation & Lighting system Metering & Powerline O/ _ _
Converters storage & Controls Communication CAGR 11% - 2020-26
’/D 20.8
m 71\ 16.1
-
=2 Y [B]
[
i MasterGaN
\—/ 2020 2026e
" Source: OMDIA - Industrial Semiconductor Market Tracker Q32022 13

Source: Industrial Semiconductor Market Tracker- Q32022
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Where our solutions are contributing...

PV DC Energy PV Telecom

optimizer Storage Inverter IServer
SMPS

o= S Up to 1000VDC 208VAC Silicon

—————

x WBG imprgves L 4% 94% 0,
\ efficiency by 96%

Up to 1000VDC 208VAC 54VD( WBG
i 0
SIiC

life.augmented



Leader in SIC MOSFET

_ ST business perspective Current offer and roadmap: from 650 to 2200 V
al%l Optimized Ron and Tj for motor drive applications B
g m >50% Balanced Ron and Qg for industrial and automotive .

Power :
| UPS Today market share automotive &
supply industrial Lower Ron vs. Gen2 maximizing the driving range of EVs [

1
= Very High Voltage SiC 2200V Available in bare die option [Jj

-
Gen4* Lower Ron vs. Gen3 tailored for traction inverter .
Industrial >$1 B

_ _ Gens** Innovative high power density technology structure
Motors SiC revenues in 2023 O

p’!'\"\

<S>

Solar Inverter

Radical innovation, outstanding Ron value at hot .
temperature and further Ron reduction vs. Gen5

"Ui & o _11c dm

@ ¢ < 9

MDSiC**

Ch Traction OBC,
eligle DC-DC projects in development HiP247-4 leads HUSPAK STPAKr . ACEPACK SMIT
- -I o
T e S s a |
Source: Power Discrete and Module Market Tracker Preliminary 2021
‘_ Bare die ACEPACK 1-2 ACEPACK DRIVE ACEPACK ACEPACK
’l *Under development DRIVE SSC** DRIVEDSC** 15
life.augmented ** R&D stage B rianar [ rorrLanar




SmartSiC™ Technology

device

Epitaxy

(o) @
Wentional sic suos™

(8w i <
Substrate Svice Epi ready SIC 23
Ulra high conguetivity S©

* Prime quality mono-SiC (single crystal) used as
«donor»

+ High-conductivity polycrystalline SiC used as
«handle-wafer»

« Conductive bonding interface between mono- and
poly-SiC, w/o any foreign material

+ surface finishing including polishing and high
temperature annealing to be epi-ready

» Donor wafer reuse (= 10 x) for new process cycles

Ly
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SOITEC SmartSiC™ Process for
SIC Substrates Manufacturing

Advantages of
SmartSiC™ Technolog

Conven! tional Planar MOSFET Planar MOSFET on Soitec Substrate

Gate

Epitaxial SIC Layer

Bonded mono-SiC

monoSiC
(STD)

polySiC

e Substrate cost reduction

* 2 10x epi-ready SmartSiC wafers obtained from
a single STD SiC substrate

* Device feature size reduction / RDSon reduction

* highly doped p-SiC material leading to the
reduction of RDSon

* Copy & paste of MOSFET process flow
* Acceleration of the path to 200mm transition

* Facilitation of 300mm transition (15t SiC sample
substrates at 300mm availability in 2026)

* Poly-SiC in house Manufacturing

*SmartSiC substr. adopting in house pSiC in H125

SmartSiC™ Qualification Status

RDSON reduction

HIGHLIGHTS
» early validation successfully completed (Jan 23):
* RDSon reduction of 15% confirmed
» Good reliability results at 500h
» Dynamic behavior aligned to STD G3 technology
* EWS yield in line with ST baseline
PLAN
+ 6” Technology Qualification Aug. 2024
+ 8” Technology Qualification Sept. 2024

» 8” technology transfer to ST start Sept. 2024



Application benefits of silicon carbide

Silicon carbide addresses energy efficiency in industrial & automotive
applications

A L

Ly
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Electric Vehicles
AW A Y
Charging Station

AN

Power Supply
for Server

Industrial Drives

Renewable

Energy

A B
' reduction of system size, weight and installation

longer driving range and car weight reduction

faster charging cycles

| higher efficiency and reduced total cost of

ownership

. .Y W A

compact design with reduced size and weight
reduced total cost of ownership
|

cost



Gallium Nitride

ST is aggressively pursuing GaN development

Focus applications and key benefits GaN market

Focus applications and key benefits CAGR 59% 2021-2027

AC-DC adapter Server power supply Solar Energy
& Smartphone fast Storage System 21
charger \l/ '

/7 N Ve

(=

=3 ¥ S

0.126

4x 3x 50% 20% 3x 2x Mas@

smaller lighter higher lower lighter smaller & - 2 2021 2027e
vs Si Clpower PLOSS Fan-less o
ensity

" l Source: Yole POWER GAN 2022 18
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@ Benefits of GaN Technology

Adapter for tablet and notebook: fast Server power supply and Telecom

charger Base station Solar ESS (Energy Storage System)

4X smaller él%lé 50% -‘\6/’- 2X smaller

higher power density 71N

3X lighter 5 G\\ 20% rower b ® 3X lighter

19



ST GaN Products

Discrete and High integration GaN embedded (SiP) provider

R —

Up to KW
PowerGaN i
(Ron 16mQ - 200mQ) Server/Telecom/Data
Biearane =+ Center, Energy Storage,
OBC
MasterGaN SO S20W

Phone/Laptop Charger/Adapter,
Desktop, TV, Game Console
Adapter

(Ron 150mQ - 450mQ)
+ Half Bridge Driver

- VIPerGaN o 25W - 100W

a (Ron 225mQ - 450mQ) Phone/Laptop Charger/Adapter,

Server/Telecom/Data Center
+ Flyback Controller Standby Power
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Investing to support our customers

300 mm capacity expansion

Wide bandgap capacity expansion

Expanding
_ production
': Doubling capacity
300 mm Internal
footprint by vertical
2025 integration &
external

partnerships

21
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STMicroelectronics and Sanan Optoelectronics to
advance silicon carbide ecosystem in China

STMicroelectronics and Sanan |
Optoelectronics to advance Silicon ‘YI (o
Carbide ecosystem in China

BERFSHEF=INR. it AERIEEERARR

.

STMicroelectronics and Sanan Optoelectronics to create a Joint Venture (\JV') for high-volume . FEsssmomess

—ESFHET, B8 EVEEE (SiC)FFAAES

200mm SiC device manufacturing  FEETETEFREFINESNL. TUELNEFESSNESEEESICERT
= JV will support rising demand for STMicroelectronics SIC devices in China for car electrification HHLLORE

. = 24 wE— g8 E 8 4, ) ®
and industrial power and energy applications SEARELELRE I ERT SCHRME, LRESSEHTERR
Sanan to build separately a 200mm SiC substrate manufacturing facility to fulfill the JV's needs 20235 6 A7 H. PA - FE&s B2 TOAE. SRS mfimesa A REkRd
(STMicroelectronics, ## 5T. SNESTHFAMNE: 5TM). RFEhSHES b G
LED. BRfE. lE. AF. EESETILNESR) SRR (LEESTES 3. 800703)
S AAF, NHCEFHU, SETERFBT—FH & TTREBESEE
FEC AT 2025 SEOEEFEERS, EiHET 2028 SL2EZT, BAEEHS
EEMYL. IVEHREFSECREEREARE. A%, SXLEEFFEF Sic HELE, £
BEERET—TEN 8 ET SiICHESE, URIESEDHERK.

.

Chonggqing -+ China
2023.6.9

BERCHREA ST H SiC THEETZHR, $ETH STEr Sic #f. FRHSTHER
IMURERFEEFARE.

FEEELHNEG AL 2 8T, XFRF 5 FENELTLAN 24 LR, FLEES
FEREEFLFER=IRENESE). REAREFNRFUES 2B AMES.

ERAEERASTRMERR. "FLE N
A-FETHENERE sic RERITESL
HEBMRE SIC HE. EASERENENS SC FLSARIMZ—SFI2AEE—F. @
AFERCARLIAE Sic HRIMAET R, BNFEL=RELE Sic EASEIRTITE
SER®EL,

R SiC EEESETHACERS. &
EHFE— SiC HELIT, FILAFHEEL

Lyy =2k

Sanan Optoelectronics

life.augmented

EEXEFANTE Jean-Marc Chery BT "FEHMFERTLAGEESHS LR
EELE, ST EESNETIHASEFTE. X 5T i, STEFRAEELFERE
SIAEAS, EREDRNUSEINTLRLIFEEZSFHEREARE. H=2
EERRNERTHREIE . DFAFAINTHLSEHNE. LE T EFERIATNEAHE
FHRES, sTHFRIIRNAFEEFRE—trL= AE ST
EFIFIRSEMEAFEELEES, ESTAKeR . &
77 5T EIE 2030 £54# 50 LRTLE sic FigE—BF. = £5 5T £ 2025-2027 £
W20 LU LR EEF L RRNZTAEETH T ENERHERAANS, ©

FEENERGRETHFE.




Key takeaways

Strong Commitment to leading the industrial & automotive market

ST focuses on key Industrial market segments — Automotive,
Al, Automation, Power & Energy, Motor Control, Security

- We offer a very wide product portfolio to facilitate adoption in
customer designs and projects

ST provides you with better power efficiency, smarter and

more intelligent energy usage solutions to address rising
demand for renewable energies




Our technology
starts with You

Find out more at www.st.com

© 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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