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Introduction

> EC - Political guidelines (Ursula von der Leyen)
®* (1) A European Green Deal: “World leader in circular economy and clean technologies”
* (3) A Europe fit for the digital age: “technological sovereignty in some critical technology areas”

> Low consumption semiconductors are urgently required to address the Green challenge
* Energy and material consumption reduction is in our innovation DNA

> European autonomy on key technologies requires the establishment of a complete value chain starting from the material
® Soitec engineered substrates: a solid foundation to achieve industrial autonomy
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- Soitec .
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Soitec — Designer & Manufacturer of Innovative Semiconductor Material

: I ‘ Largest manufacturer of engineered substrates

LEADER
Unique technologies
SMART CUT™, SMART STACKING
‘ ‘ We design and
deliver innovative . High-growth markets
substrates & solutions SMARTPHONES, AUTOMOTIVE, CLOUD & INFRASTRUCTURE, 10T

to enable our customers’

everyday life , , FRANCE, BELGIUM, SINGAPORE, CHINA*

Employees Worldwide
, GLOBAL PRESENCE
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products shaping
6 ‘ Wafer fabs (150, 200 & 300 mm)




Substrates in the value chain

SMART CUT™  SMART Stacking™

TRANSISTOR

TECHNOLOGY PROCESSED
WAFER
& M .
«L.? i
COMPOUND EPITAXY
EXPERTISE

BULK ENGINEERED SUBSTRATES
WAFERS

EXTENSIVE EXPERTISE DIFFERENTIATION >
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Serving 4 key markets & 3 Mega trends

Al

5G

ENERGY
EFFICIENCY
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Broad product portfolio addressing market growth

PROCESSOR & RF POWER PHOTONICS IMAGERS PIEZO-ON- GaN
CONNECTIVITY FRONT-END INSULATOR
SOC MODULE
FD-SOI RF-SOI Power-SOI Power-SiC Photonics-SOl Imager-SOl POI GaN
For power-efficient For highly For high voltage For high voltage For high perf. photonics For improved For high For radio
integration of digital/ efficient mobile device integration device integration device integration into imager performance 5G frequency (RF)
2analog/RF communication silicon performance in filters 5G and power
NIR systems

o . Mono-ceys p SHCON
Mono-crystal Top Slcon Mono-crystal Top SEoon no-crystal Yop

Mono.crystal piezo LY

Mono-crystal Top SHicon
Buried Oxide Thin Buried Oxide Buriad Oxide

Utz Mon-crystal Top S
Burled Oxide
Ultra-thin Buried Oxide Trap Rich Laye«

Handle substrates

Base Silicon Base Siicon
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- Working with ECSEL
Dynamic and Success s

seitec
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What ECSEL is about:

) Strategy:
* Align European Challenges and industrial strategies to maximize impact

> Ambition:
* Ambitious funding to share risks, to accelerate R&D

> Ecosystem:
* To improve visibility: « Soitec inside »
®* Toimprove European Market penetration
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Strategy: ECSEL supports our strategic products

2012 ) 2013 » 2014 » 2015 » 2016 ) 2017>> 2018 ) 2019 » 2020>> 2021 ) 2022 » 2023 »

FDSOI: Substrate, Technology, Design platform

ECOSYSTEM FDSOI

(= OCEAN1: —)

Scaling 22FDX to 12FDX

—Referentﬁ— (‘—| BEY“‘% ‘ND5

First 300mm RFSOI and RF/FDSOI RFSOI and FDSOI/RF for 5G and Beyond
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REFERENCE success story (2016-2019) ECSELJU  Referen

— e

i Universitit (., Miinchen| )
__{umec 1

<o @ Z Fraunhofer

BRELGR! ®) Lyon 1

> Develop innovative 300mm RF-SOI substrates & technologies

> Enabling realization of integrated Front End modules, and
system level demonstrators for cellular, Aeronautics, automotive,
and...

> ... Paving the way to 5G

seitec

(sitronic __
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REFERENCE Impact: 300mm RF-SOI in production and essential for 5G

| RIA: First 300mm RFSOIl and RF/FDSOl !

233 M€ 444 M€

Revenue

850 persons 1450 persons
| I
> RFSOI represents >60%
: of Soitec growth
i | 206
i — 106,3
53 26,7, - > Majority is in 300mm

38
H H > 300 jobs created in France

2014-2015 2015-2016 2016-2017 2017-2018 2018-2019

M200mm w300mm wother
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BEYONDS: 2020 — 2023 BEY'8ND5
SOl penetration in Edge Al and 5G

ECSEL JU
“Universitdt |, Mincher — ; $0 éoléﬁﬁﬁ?im
@lucnu radar
‘ -
) TURKCELL >  BEYOND 5 — a follow-up of REFERENCE - aims to
S ) . .
Bscouans  TRAXANS demonstrate European technological sovereignty for:

®* 5G infrastructure / 1oT

* Automotive communications

: = ®* Smart sensors including Edge Al
siitec

sitronic

L
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BEYONDS5: 2020 - 2023
Turkish partners demonstrators

Ford Otosan — V2X Communication @ Autonomous Construction Site

Technology IC & Architecture ~ Antenna/ Integration & test  Demo & App

T p— Packaging FORD 0TOSAN A4
| fm— a FORDOTOSAN i _
siitec ‘,’ ﬁ‘i%z_n ! ‘,’ ! TURKCELL BILGEN
o oigrmanted
prm— 1 2 TURKCELL @

- = “umec @ e
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SILICON TECHNOLOGIES DEMONSTRATOR

RF-SOI 65nm

D
TRAXINS

ontact-less
USB (60GHz) @

Substrates |
F DIglita ’W
siitec o] Beamforming BS (39G kel
Automotive MIMO Radar
N Massive MIMO system for dense spaces
erior radar rym——_—__— .
W Technology IC & Architecture Antenna_l Integration & test Demo & App
— 2 | osven Packaging  ¢@% . ..., z @ AIRBUS
DN : i g LUND ERICSSON
Z Fraunhofer @g:mr-' LUND Zirraunhoter R TURKCELL
siitec B inec Grwe OEE mec 5
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OCEAN12: 2018-2021
Low power high perf computing GCEAN 12

ECSEL JU
/ﬁ/_\'mmm /q‘ T
(O [ o ey ¥ 7o (D
= Zi Fraunhofer wnchen, . Mol (:))
o it
5‘7\ @ : > OCEAN12 fosters the FDSOI Market penetration for Ultra
L Lo A4 @ ARBUS low power highly performant computing
: e o =

euse
2 THALES

> Bosch announced major investments to develop
automotive radars on 22FDX
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- Coming challenges
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Coming challenges on material: Example of SiC

> Automotive Industry needs SiC for EV > SiC supply: a real Challenge for European OEMs
Source: AUDI courtesy, Jan 2020
\ Demand on SiC Inverters for selected VW group vehicle E

. . . Audi medats =—— ) USA-~-82%
50% in overall size reduction Py
e <9, @ ) Japan/Korea ~ 14%

) China ~ 3%

H )} Europe <1% (captive)

Source: STMicroelectronics, APEC 2019
(+10%) 370 miles

e, —) 3><‘¢.
ModelS (g " " mmmmeemm——) | |

(+10%) 325 miles

<] ] — : | . e 7 202e
Model X @ — %‘ Lower electrical losses i expected to outperform worldwide availability by far.

Source: Tesla blog — April 2019

) Single source situation

) Large volumes production

} Risk of delivery shortage
(trade wars scenarios)

) Soitec target: create a new SiC substrate standard based on Smart Cut technology

> Ambition from the application perspectives
* Provide technology solutions for a climate neutral eMobility
® Foster a trusted and secure European supply chain for SiC solutions
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TAKE AWAYS

> Innovation in nano-electronics starts at substrate and material level

> Soitec ecosystem brings green technologies and solutions for European autonomy
* Low consumption Edge Al and FDSOI technology
® Climate Neutral e-mobility and SiC technology

> ECSEL JU is critical to structure the European collaborative ecosystem
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ECSEL SOl Ekosistemimize hos geldiniz

TESEKKUR EDrERI'M

Financial support

R&D work and First Industrialization Deployment (FID) developments for the
above presented content are supported by the French Government in the frame
of the Important Project of Common European Interest (IPCEI)
for microelectronics and as part of Nano 2022

BB /PCE|

REPUBLIQ_UE FRAN(_;AISE on MICROELECTRONICS

The projects OCEAN12 and REFERENCE have received funding from ECSEL Joint
Undertaking (JU) under grant agreement 783127 and 692477 respectively

\/ ECSEL JU European
nhode Commission
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