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[0 What is the IPCEI on microelectronics?
B Global objective and partnership
M The 5 Technology Fields
B Application domains

[0 Mega trends
B Smart Mobility
B Power & Energy
m Internet of Things and Future Networks

[0 Microelectronics in Europe: strengths and opportunities
B Edge Al
B Sustainable solutions

[0 Take aways
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on Microelectronics

One of the world’s largest semiconductor companies
2019 revenues of $¢
employees of which 7,800 in R&D

Over 80 Sales & marketing offices serving over
10( customers across the globe

1 Manufacturing sites

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

‘ Y/ . ] : - ¥4 As of December 31, 2019
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® Research & Development

® Main Sales & Marketing
Front-End

O Back-End

ESSDERC
ESSCIRC

Global presence
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N IPCEI ID Card SESEERS

Important Project of Common European Interest

L IRES
| | 5
France: Germany:
. 2018~2022 2017~2020
Duration
Italy: 2018~2024 UK: 2019~2025
Supports RDI + FID ; @ m

“Usual” R&D effort “From R&D to pre-production”

(RDI) effort
(FID = First Industrial Deployment)
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New Technology & Product usual cycle
RDI

DTG B Development T R&D feedback

Specification Design | (Learning curve)
Typical

Yield > 30% Yield > 90%

Public support usually stops here: I «
Techno/Product is qualified as prototype...
missing real production capability... ' « l

But... a long and costly path is still needed to reach mass production criteria = This is FID phase
* Involving multiple processes at the cross-road of interacting sciences
(Optical, Material, Chemistry, Electrochemistry, Vacuum, Non-linear processes)
» Involving costly experiments on hundreds of wafers and often specific CAPEX

- Supporting FID is a way to secure new manufacturing capability in Europe
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- IPCEI Structure e eCiRe

Automotive

Security

echnology Fielc

yolc3 0]

Energy efficient Power semiconductors Smart sensors Optical equipment Compound materials
Chips (TF1) (TF2) (TF3) (TF4) (TFS)
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The Actors ESScCiRC

Project management

1 Energy efficient 2 Power 3 S ensors 4 Advanced optical 5 Compound
chips semiconductors equipment materials

CEA-Leti 3-D Micromac CEA-Leti AZUR Space Solar —_—
Power
| Cologne Chip -ll AP&S International TN I | CorTec p— | Carl Zeiss E—
CEA Leti | |
Globalfoundries B | CeA Leti BB emos e
Semiconductors Integrated Compound
| RacylCs —l Elmos — Semiconductors =i
: Semiconductors Fondazione Bruno
Soitec . 1 Kessler HE [ IQE :: :l
| Infineon f— I
ST Micro- — ==
Sraiear . . . . | PTITTTE T —.—.ll Infineon | Newport Wafer Fab =i
Robert Bosch — I SPTS Technologies = .:
X-FAB . .l Robert Bosch L] l e
ST Micro- OSRAM F—
SEMIKRON | _vonic- B HENR
Sofradir . .
ST Micro- T —
S . . . . I TDK-Micronas | e "I
ULIS |
X_-EAB — |l . . ST Micro- . .
R X-EAB H § == | electronics
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IPCEI 2019 Outcomes and Perspectives siitec

« Bernin 2 conversion » « Substrate Innovation Center »
300mm SOI substrates «new generation» R&D SOl fabrication line in Leti

« 5G » 300mm SOI Capacity
Extension
2000m* Building Permit obtained August 2019

|ancent un centre d'innovation

aotne
Lt o o s

« Bernin 3 production line »
Creation of a new production line for
Piezo On Insulator substrates (RF filters)

SURSTRAT PIEZOELECTRIOUS: UR ISOLANT (PO} AFIK O REPONDRE A LA
DEMANDE CROBSANTE POUR LES FILTRES AF 4GG

New infrastructures in purple

Up to 700 new in R&D and

Vichati sdusvati

France, e 13 septemve 2019 — Sonec (Ewronent P, e leader mowsal = (s
conngion o 1s PIONCIGN G MWL b ot OV, anCe <B Jout
faugmerniion ce 1 capacte ce Froducion de son SubAYN DUECHGUS ur st (PN
e e n e cromsan e ety

Semiconductor Fab in Dresden

R&D and First Industrial Deployment "“"f"-z.,,
Power e
b’o:c/, Wery =
Start of Pilot Production end of 2021 L Silicoy, . ~
Saxoy,,

wf
Up to 500 new employees in European R&D and Production

SiC Line in Reutlingen
Differentiating new tech for electric mobility and renewables
Opportunity for European Leadership

Automotive News:

Geténdert dumch

Y e
HirWoerichoh
wd brape

Dstum: 07102012 Mediangatuung. Onfna  Visks: 17462

Bosch to produce range-boosting microchips for EVs

Ehe New YJork Times

Datum: 07102019 Mediengamung: Oriine  Visits: 22830652 stgrand eines lesch usses
des Drwescnen Bundestaces

Bosch to Make Silicon Carbide Chips in Electric Vehicle Range-Anxiety Play

oo R&D a@and Industrial Results examples EsSsSDERCS

GRENOBLE =20=20

STMicroelectronics
New Investments supported by the IPCEl initiative in France and Italy:

® 300mm Crolles Gateway extensionand ¢ R3 300mm construction in Agrate

and
JRDI and First Industrial Deployment in French ST's sites LD RDI and First Industrial Deployment in Italian ST's sites
and labs and labs
W Technology development and new circuits on FD-SOI, d Technology development and new circuits on BCD,
embedded NVM, Imaging Sensors, Power GaN, etc. MEMS, SiC, RF GaN, Digital microprocessors, etc.

R&D and First Industrial Deployment for
next generation High NA EUV Optics
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has started

About 1000 new employees for R&D and
production in Europe since project start

Handelshigy
=5 ——— Puces:unc alliance
el L T curopéennese dessine

Cart Zeiss
Macht der Chipbranche
EUV lithography revisited
e Vo acado o oo, o Qe
frohgoerotlopeosil bk o

ow been
@ivome utravolel (EUV) I ot 0 wavelengh of 135
i 1o meke sikcon foatures down to 8 e renometers
o

Extracts from the 2019 EFECS presentation of J Fabrowsky (Bosch)
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e What are Spillovers? e ae R W
Today Tomorrow

Disseminate technologies and knowledge

Create opportunities to develop more microelectronic activities
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SEiIIover main areas ESSCIRC

Spillover actions at IPCEI consortium level
(cumulative to e/o 2019)

Type of Spillover actions Count
u! I Dissemination and spill-over events 75
Dissemination to the European collaborative R&D&I ecosystem 150
Dissemination of IP unprotected and protected results 68

. Dissemination by exploiting the use of the IPCEI results outside the
Dissemination through standardization activities 5
L, Dissemination via major European clusters in microelectronics 37
-- AcceSS tO IPCEI tech nOIOg ieS Spillover effects in first industrial deployment 29
= Spillover effects in downstream markets 33
Sum 463

Source: internal IPCEI report
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[0 Mega trends
B Smart Mobility
B Power & Energy
m Internet of Things and Future Networks
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ST provides innovative solutions to help our customers make driving
safer, greener and more connected for everyone

- A

Increase safety for road users Road crashes carry a high human toll
& driver comfort and convenience and cost > $500 Billion every year

-

Affordable, desirable electric vehicles

Electric vehicles* from 9% in 2019 to
19% in 2025 of global car production

Cleaner, greener Internal Combustion ICEs in > 90% of new vehicles produced
Engines (ICE) 2020-2025

S7;

life.augmented

Sources: www.asirt.org, Strategy Analytics
* Excluding Mild Hybrid EV
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A few examples of Smart City projects ESs&Rc

Toyota Woven City: Future Living Berlin:
Ambitious Smart City project Panasonic project with real estate companies

around Mount Fujiwhere R&D To develop green energy and smart homes
will be dedicated to autonomous vehicles,

robotics and Al

ﬂ?\ LECTRON 1 5
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Smart City Evolution SEesCirRC

on Microelectronics

Today, cities represent:

- 2% of globe surface

- 80% of WW CO2 emission

- consumption of 75% of energy produced

We can expect these indicators to double by 2050

Smart city expectations from residents:
Green energy

[Ia] =0 = = = | - Smart mobility
ot ENEEEEENE 8 - 3}% ‘g‘; = Safety, ReSI|IenCG
ﬁl,,f" ;ﬁﬂ'ﬁr’ e - - Harmonious environment
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ST technology and solutions enable customers to increase energy

efficiency everywhere & support the use of renewable energy sources

=

bt

> 30% global electricity demand

Rising demand for and usage of
increase from 2020 to 2030

electrical energy

P -

45% CO, emission reduction from 2010
to 2030 to limit warming to 1.50C

Decrease carbon emissions to reduce
global warming impact

) s ISP D L T
\ - 1ok s e e - " %
. o - B aad B oo «-"},A (8 - o
< Lot “a  JREENR S S -
, ¢ e T ; oo

Electrical energy from renewal sources
from ~10% in 2020 to ~20% in 2030

Sources: |IEA, IPCC, BP
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Power and Energy Trends ESSCIRC

Energy demand - WEO 2019 Stated Policy Scenario
20 000

18 000

16 000

14 000 B Other renewables
12 000 M Bioenergy
@ H Hydro
£ 10000
= M Nuclear
8 000 B Gas
6 000 m Oil
4000 M Coal
2 000

2010 2017 2018 2025 2030 2035 2040

Social acceptance versus increased

Conversion towards Green Energy Energy needs dilemma
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memInternet of Things & 5G SESEERE

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

TN a—
Cloud connected and data-enabled : Two billion industrial loT & utility
services i connected devices by 2022

loT security services market > $10 billion

e | ' SY Digital security for all data in 2021

'.'.;..'-'-'—_ ,‘ PR T - M arewm e N D S
I e MU Rt e R R oM > 90 million new 5G loT connections
to the loT o in 2026

Source: ABI
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Edge AI: a Challenge/Opportunity for EuropeEss<iR<

Thousands

Edge Computing: CLOUD | Data Centers
Treat the data as close as possible

to the sensor Millions
FOG | Nodes
b

Increase speed of treatment a o - e -
Reduce Internet traffic /

Billions

EDGE | Devices

RANK COMPANY FOUNDED usBn RANK COMPANY FOUNDED USBn
1. " * 1976 890 | 1. ‘@ Petrochina 1999 728
2. Google * 1998 768 | 2. EXON 1870 492
3. 5 Microsoft * 1975 680 | 3. @ 1892 358
& amazon * 1994 592 | 4. & 3e 1997 344
5. [ £ il 2006 545 | 5. 'C?C @) 1984 336
e L I Hyperscale Platform based companies
7. HATHAVAY 1955 496 | 7. mm Microsoft 1975 313 .
£2Rmabacon * . @ Po— EvolutionFrom 2008 to 2018
9. Johmon fohmson 1886 380 | 9. gﬂ},} 2000 257
10. J.EMorgan 1871 375 | 10. ATt 1885 238

*
Companies based onthe platformmodel Sources : Bicomberg, Google
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[0 Microelectronics in Europe: strengths and opportunities
B Edge Al
B Sustainable solutions
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systems ESSCIRCG

i S . ava
World { % Europe $» i Europe % World

LI

lalecommunications
Industrial

PC & data processing
Automaotive
Asrospace/Deffsecurity
Audio & Video

Health & Care

Home appliances

Embedded 10268 €

Stand alone 9928 €

TOTAL

Source: DECISION Etudes & Conseil
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Areas of High growth ESSCiRG

Segment % World - 2018 A growth led by loTs...

30 % loTs
(]
— _ Industry 4.0
25 % Infotainment / Autonomous / Connected vehicle
Consumer PCs
20 % __ Safe City / More Electric Aircraft / Border control
“ i
-
15 % Automotive e Blectronics \
// .
Phar Aero/Def/Secdrity /‘L/ Smart home / Personal assistants
10 % — /
Audio & --"/-___, &5 _—+—— Wearables
5% Health & Care ) 8 1Y
. Blg data applications (through Cloud-based loT apps)
0% <

-5,0 30% -10% 10% 30% 0% 7.0%
Compound Annual Growth Rate (CAGR) 2018-2023
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Promising Technologies for Europe ESSCIRC

Support in priority emerging/enabling technologies with
already strong value chain in the EU or non-established world value chains

3

SENSING & CONNECTIVITY EDGE COMPUTING

» Smart sensors, MEMS » Edge Al chips

» loTs communication » Open HW/SW platforms for
architectures Edge & loT computing
(Lora, Sigfox, etc.) » Advanced heterogeneous

processing architectures
memory driven for mid-high
range edge computing

Source: DECISION Etudes & Conseil

& IEEE
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on Microelectronics

Endpoint Gateways
(Node/Smart Object)
& VT
ME-E @ s, RN
* Sensing (option) » Data or Event integration =~ Detection
» Data privacy * Data privacy
* Micro Decisions (Al) Even.t * Micro Decisions (Al) ﬁ
* Real Time Detection | 4 wicro Actuation gmrClions
* Micro Actuation L l
= Actions
feraaner—
= (64 i
Machine-level Room or building-level Cities or factory-level
decisions decisions decisions

Opportunities for Europe

@ELECTRON 2 5
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Microelectronics
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Take aways ESSCIRC

[0 IPCEI on microelectronics gathers important actors, for R&D as well as first
industrial deployment. This is the first Important Project of Common
European Interest on industrial topics. Others have followed on Batteries,
Hydrogen..

[0 Important results have already been shown, both in R&D&I and First
Industrial Deployment

[0 This IPCEI on microelectronics helps Europe address the important trends of
our digital society
B Smart Mobility
B Power & Energy
B JoT and 5G

[0 Moving forward Europe must continue invest to exploit opportunities and
preserve sovereignty and achieve sustainibility

B Security and Privacy, Sensing & Connectivity, Edge computing including Al on the
Edge
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[0 This work is funded by the French Public Authorities, under the
coordination of the French Ministry of Industry, in the frame of the
Important Project of Common European Interest (IPCEI) on

microelectronics

DGE

S e
“ano 2022 DIRECTION GENERALE
Lindustvie électvounique invente wetve futur DES ENTREPRISES

The IPCEI is also funded by Public Authorities from Germany, Italy and U.K.
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